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In der Reihe

"

Logische Philosophie\ werden philosophisch re-

levante Ergebnisse der Logik vorgestellt. Dazu geh

�

oren ins-

besondere Arbeiten, in denen philosophische Probleme mit

logischen Methoden gel

�

ost werden.

Das Buch ist eine philosophisch orientierte Einf

�

uhrung in die

Logik. Ihm liegt eine Konzeption zugrunde, die sich von ma-

thematischen Einf

�

uhrungen in die Logik unterscheidet, lo-

gische Regeln als universelle Sprachregeln versteht und sich

bem

�

uht, die Logik den Bed

�

urfnissen der empirischen Wissen-

schaften besser anzupassen.

Ausf

�

uhrlich wird die klassische Aussagen- und Quantorenlo-

gik behandelt. Philosophische Probleme der Logik, die Pro-

blematik der logischen Folgebeziehung, eine nichttraditionelle

Pr

�

adikationstheorie, die intuitionistische Logik, die Konditio-

nallogik, Grundlagen der Terminitheorie, modale Pr

�

adikate

und ausgew

�

ahlte Probleme der Wissenschaftslogik gehen

�

uber

die

�

ublichen Einf

�

uhrungen in die Logik hinaus.

Das Buch setzt keine mathematischen Vorkenntnisse voraus,

kann als Grundlage f

�

ur einen einj

�

ahrigen Logikkurs, aber auch

zum Selbststudium genutzt werden.

Der Autor des Buches ist seit 1976 Professor f

�

ur Logik am

Institut f

�

ur Philosophie der Humboldt-Universit

�

at zu Berlin.
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Ghp Orjlnhu/ Vfkuliwvwhoohu/ Pdohu xqg Vr}lrorjhq

Doh{dqghu Doh{dqgurzlwfk Vlqrzmhz

}xp :81 Jhexuwvwdj





Yruzruw }xu ylhuwhq Dx djh

Glh huvwhq guhl Dx djhq glhvhv Exfkhv huvfklhqhq 4<;7/ 4<;9 xqg 4<;< lp Ghxwvfkhq Yhuodj
ghu Zlvvhqvfkdiwhq Ehuolq xqg zduhq uhodwly vfkqhoo yhujul�hq1 Glh yruolhjhqgh ylhuwh Dx djh
zxugh juxqgohjhqg ÿehuduehlwhw1 Glh ]lhovwhooxqj ghv Exfkhv lvw dehu johlfkjheolhehq/ hv vroo
lq huvwhu Olqlh dov Hlqiÿkuxqj lq glh Orjln iÿu Sklorvrsklhvwxghqwhq glhqhq1 Gdv Ohkuexfk
lvw mhgrfk dxfk dov Juxqgodjh iÿu glh Orjlndxvelogxqj lq dqghuhq Zlvvhqvfkdiwvglv}lsolqhq/
lqvehvrqghuh lp jhlvwhv0 xqg vr}ldozlvvhqvfkdiwolfkhq Ehuhlfk/ xqg iÿu hlq Vhoevwvwxglxp ghu
Orjln jhhljqhw1 Vrzrko lq ghu Nrq}hswlrq dov dxfk lp Xpidqj xqg ghu Duw ghv gdujhvwhoowhq
Vwr�hv xqwhuvfkhlghw vlfk gdv Exfk juxqgohjhqg yrq pdwkhpdwlvfk rulhqwlhuwhq Hlqiÿkuxqjhq lq
glh Orjln1 Ghu Nrq}hswlrq olhjw hlqh Orjlndx�dvvxqj }xjuxqgh/ glh vhlw ghq :3hu Mdkuhq yrq ghu
Orjlnduehlwvjuxssh dp Lqvwlwxw iÿu Sklorvrsklh ghu Kxperogw0Xqlyhuvlwçw 0 nulwlvfk dqnqÿsihqg
dq glh Duehlwhq yrq D1 D1 Vlqrzmhz 0 hqwzlfnhow zxugh1 Glhvh Dx�dvvxqj rulhqwlhuw dxi ghq
doojhphlqhq xqg sklorvrsklvfkhq Fkdudnwhu ghu Orjln/ yhuvwhkw orjlvfkh Uhjhoq dov xqlyhuvhooh
Vsudfkuhjhoq xqg ehpÿkw vlfk/ glh Orjln ghq Ehgÿuiqlvvhq hpslulvfkhu Zlvvhqvfkdiwhq ehvvhu
dq}xsdvvhq1 Zçuh hv nhlq Sohrqdvpxv/ kçwwhq zlu ghp Exfk ghq Wlwho �Sklorvrsklvfkh Orjln�
jhjhehq1

Dxviÿkuolfk zlug glh nodvvlvfkh Dxvvdjhq0 xqg Txdqwruhqorjln ehkdqghow1 Ehl ghq Ehzhlvhq
yrq Phwdwkhruhphq kdehq zlu dxv glgdnwlvfkhq Juÿqghq glh hlqidfkvwhq xqg qlfkw glh hoh0
jdqwhvwhq dxvjhzçkow1 Sklorvrsklvfkh Sureohph ghu Orjln/ glh Sureohpdwln ghu orjlvfkhq Iro0
jheh}lhkxqj/ glh lqwxlwlrqlvwlvfkh Orjln/ glh Nrqglwlrqdoorjln/ Juxqgodjhq ghu Whuplqlwkhrulh/
prgdoh Suçglndwh xqg dxvjhzçkowh Sureohph ghu Zlvvhqvfkdiwvorjln jhkhq ÿehu glh ÿeolfkhq
Hlqiÿkuxqjhq lq glh Orjln klqdxv1 Ghu Ohvhu zlug klhu plw qhxhq Hujheqlvvhq xqg Sureoh0
phq ghu sklorvrsklvfk rulhqwlhuwhq Orjlniruvfkxqj yhuwudxw jhpdfkw1 Gdv Exfk vwÿw}w vlfk dxi
odqjmçkuljh Yruohvxqjhq xqg Vhplqduh dq ghu Ehuolqhu Kxperogw0Xqlyhuvlwçw1 Zhu glh klhu yhu0
wuhwhqh Orjlnnrq}hswlrq juÿqgolfkhu nhqqhqohuqhq pùfkwh/ vhl dxi Vlqrzmhz2Zhvvho �Orjlvfkh
Vsudfkuhjhoq�/ Ehuolq 4<:8/ vrzlh dxi glh lp Olwhudwxuyhu}hlfkqlv dqjhjhehqhq Duehlwhq yrq
Nudpslw}/ Vfkh"hu/ Vlqrzmhz/ Zhvvho xqg Zxwwlfk yhuzlhvhq1 Glh Jhvfklfkwh ghu Orjln zlug
lp yruolhjhqghq Exfk qlfkw ehkdqghow1 Ghu lqwhuhvvlhuwh Ohvhu vhl dxi Nqhdoh2Nqhdoh +4<;9,/
Erfkh�qvnl +4<89, xqg Vfkhqn +4<:6, klqjhzlhvhq1 Ghq dq sklorvrsklvfkhq Sureohphq ghu Or0
jln Lqwhuhvvlhuwhq yhuzhlvhq zlu dxi Vhherkp +4<;7, xqg Zhvvho +4<:9,1 Glh Gduvwhooxqj ghv
Vwr�hv huirojw xqwhu glgdnwlvfkhq Jhvlfkwvsxqnwhq1 Gdv Exfk vhw}w nhlqh pdwkhpdwlvfkhq Yru0
nhqqwqlvvh yrudxv/ glh ÿehu hlqljh Juxqgehjul�h ghu Vfkxopdwkhpdwln klqdxvjhkhq1 Rezrko
dxfk sklorvrsklvfkh Iudjhq ghu Orjln ehkdqghow zhughq/ ghuhq yroohv Yhuvwçqgqlv jxwh sklor0
vrsklvfkh Nhqqwqlvvh yrudxvvhw}w/ zlug ghu Vwr� vr gdujherwhq/ gd� dxfk hlq Dqiçqjhu vlfk glh
Juxqgodjhq ghu Orjln dqhljqhq ndqq xqg }x hlqhp huvwhq Yhuvwçqgqlv lkuhu sklorvrsklvfkhq
Ehghxwxqj jhodqjw1 Jur�hu Zhuw zlug lq ghu Gduvwhooxqj gdudxi jhohjw/ gd� vlfk ghu Vwxglh0
uhqgh jhzlvvh hohphqwduh Phwkrghq ghu Orjln elv }xu dnwlyhq Ehkhuuvfkxqj dqhljqhw1 Glhv
jhvfklhkw hlqpdo gxufk glh Dxvzdko vrofkhu Orjlnv|vwhph/ glh iÿu ghq Dqiçqjhu dp ohlfkwhvwhq
}x ehkhuuvfkhq vlqg +V|vwhph ghv qdwÿuolfkhq Vfkolh�hqv,/ }xp dqghuhq hqwkçow gdv Exfk hlqh
Dq}dko yrq ßexqjhq1 Zlu kdehq qlfkw qxu uhodwly dejhvfkorvvhqh Ehuhlfkh ghu Orjln ehkdq0
ghow/ vrqghuq dxfk Jhelhwh gdujhvwhoow/ glh huvw lq ghq Juxqg}ÿjhq dxvjhduehlwhw xqg yrq hlqhu
Yroohqgxqj zhlw hqwihuqw vlqg1 Glhv ehwul�w glh Ndslwho 46 elv 49/ lq ghqhq zlu yruzlhjhqg
xqvhuh Nrq}hswlrq }xu Glvnxvvlrq vwhoohq1 Qhehq ghu Nruuhnwxu yrq Guxfnihkohuq xqg ghu Eh0
ulfkwljxqj yrq nohlqhuhq Xqjhqdxljnhlwhq zlug lq ghu qhxhq Dx djh vwçunhu dxi ghq xqlyhuvhoohq

l



Fkdudnwhu orjlvfkhu Uhjhoq rulhqwlhuw/ glh orjlvfkh Whuplqlwkhrulh zlug xqwhu hlqhp nrq}hswlr0
qhoo qhxhq Dqvdw} gdujhvwhoow/ glh Nrqglwlrqdoorjln zxugh xqwhu Plwkloih phlqhv Plwduehlwhuv
Xzh Vfkh"hu juxqgohjhqg ÿehuduehlwhw/ xqg glh H{lvwhq}sureohpdwln vslhow hlqh zlfkwljh Urooh1
Iÿu glh Kloih ehl ghu Ihuwljvwhooxqj ghv Pdqxvnulswv xqg iÿu ylhoh nulwlvfkh Klqzhlvh gdqnh lfk
phlqhq Vwxghqwhq/ phlqhq Plwduehlwhuq N10K1 Nudpslw}/ X1 Vfkh"hu xqg N1 Zxwwlfk/ phlqhq
vwxghqwlvfkhq Plwduehlwhuq W1 Krnh/ V1 Nùkohu/ G1 Xooulfk/ P1 Zlqnohu xqg P1 ]ÿkonh1 Iÿu
glh Kloih ehl ghu ßehuzlqgxqj doohu Wÿfnhq ghu frpsxwhupç�ljhq Wh{wehduehlwxqj gdqnh lfk
phlqhp Vrkq Qlhov Zhvvho/ ehvrqghuhu Gdqn jlow E1 Fkulvwldqvhq/ glh whfkqlvfk glh Hqgidv0
vxqj ghv Pdqxvnulsv ehzçowljw kdw1 Glh ßehuduehlwxqj ghv Ohkuexfkhv huirojwh }xp jur�hq
Whlo lp Udkphq ghv GIJ0Surmhnwhv �Nrpsoh{h Orjln� zçkuhqg hlqhv Iruvfkxqjvvhphvwhuv/
gdv plu glh Kxperogw0Xqlyhuvlwçw lp Vrpphu 4<<8 jhzçkuwh1 Ghu Ghxwvfkhq Iruvfkxqjvjh0
phlqvfkdiw xqg ghu Kxperogw0Xqlyhuvlwçw jlow phlq khu}olfkhu Gdqn iÿu glh jhzçkuwhq jxwhq
Duehlwvehglqjxqjhq1

Ehuolq/ ghq 5<1 Rnwrehu 4<<:

ll



Lqkdowvyhu}hlfkqlv

Yruzruw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l
Lqkdowvyhu}hlfkqlv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 lll
41 Jhjhqvwdqg xqg Phwkrghq ghu Orjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4

414 Ehvwlppxqj ghv Jhjhqvwdqghv ghu Orjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4
415 Orjlvfkh Devwudnwlrqhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5
416 Orjlvfkh Dvshnwh ghu Vsudfkh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7
417 Orjlvfkh Uhjhoq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9
418 Ehvfkuhlexqj xqg Hu�qgxqj1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
419 Orjlvfkh Whuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

51 Gdv Yhukçowqlv ghu Orjln }x dqghuhq sklorvrsklvfkhq Glv}lsolqhq 1 1 1 1 1 1 1 1 1 1 1 144
514 Orjln/ Vsudfkh/ Ghqnhq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44
515 Orjln xqg Rqwrorjlh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46
516 Glh Xqlyhuvdolwçw orjlvfkhu Uhjhoq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49
517 Xqlyhuvdolwçwv0 yhuvxv Wrohudq}sulq}ls 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:
518 Sdqorjlvpxv xqg glh Xqlyhuvdolwçw orjlvfkhu Uhjhoq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55
519 Dqzhqgxqj ghu Orjln lq dqghuhq sklorvrsklvfkhq Glv}lsolqhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55
51: Orjln/ Gldohnwln/ gldohnwlvfkh Orjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 58
51; Pdwkhpdwlvfkh Orjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59

61 Glh Vsudfkh ghu Orjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15:
614 V|qwdnwlvfkhu/ vhpdqwlvfkhu xqg sudjpdwlvfkhu Dvshnw ghu Vsudfkh1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5:
615 Glh Vsudfkh ghu Orjln xqg zlfkwljh orjlvfkh V|peroh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;
616 Hlqidfkh xqg }xvdpphqjhvhw}wh Dxvvdjhq xqg Whuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63
617 Orjlvfkh Ndonÿoh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65

71 Zdkukhlwvixqnwlrqdohu Dxiedx ghu nodvvlvfkhq }zhlzhuwljhq
Dxvvdjhqorjln +}zhlzhuwljh Dxvvdjhqdojheud, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 168

714 Yhuvfklhghqh Phwkrghq ehlp Dxiedx ghu Dxvvdjhqorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68
715 Glh Vsudfkh ghu Dxvvdjhqdojheud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68
716 Vhpdqwlvfkh Gh�qlwlrqhq zlfkwljhu dxvvdjhqorjlvfkhu Rshudwruhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 73
717 Zhuwh yrq Iruphoq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 75
718 Wdxwrorjlhq/ Nrqwudglnwlrqhq/ orjlvfk huiÿooeduh xqg orjlvfk lqghwhuplqlhuwh

Iruphoq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 77
719 Hqwvfkhlgxqjvyhuidkuhq iÿu glh Dxvvdjhqorjln plw Kloih yrq Zdkukhlwvwdehoohq 1 1 1 78
71: Zlfkwljh Wdxwrorjlhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7;
71; Vhpdqwlvfkh Çtxlydohq} yrq Iruphoq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7<
71< Juxqgrshudwruhq xqg dejhohlwhwh Rshudwruhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 85
7143 Ixqnwlrqdoh Yroovwçqgljnhlw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 87
7144 Huvhw}edunhlwvwkhruhp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8;
7145 Gh�qlwlrq hlqhu dgmxqnwlyhq xqg nrqmxqnwlyhq Qrupdoirup 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 93
7146 ßehuiÿkuhq yrq eholheljhq Iruphoq lq lkqhq çtxlydohqwh dgmxqnwlyh xqg

nrqmxqnwlyh Qrupdoiruphq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 94
7147 Dxvjh}hlfkqhwh nrqmxqnwlyh xqg dgmxqnwlyh Qrupdoiruphq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 97

lll



7148 Vhpdqwlvfkh Wdeohdxv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9;
7149 Lqqhuorjlvfkh xqg dx�huorjlvfkh Dqzhqgxqjhq ghu Dxvvdjhqdojheud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :6

81 Hlq V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv ghu nodvvlvfkhq }zhlzhuwljhq
Dxvvdjhqorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1::

814 Qdwÿuolfkhv Vfkolh�hq1 Doskdehw xqg Iruphogh�qlwlrq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ::
815 Juxqguhjhoq xqg Vwuxnwxuuhjhoq lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv 1 1 1 1 1 1 1 1 1 1 1 :;
816 Ehzhlv hlqljhu Wkhruhph 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;5
817 Wkhruhph/ Wkhruhpvfkhpdwd xqg dejhohlwhwh Vfkox�uhjhoq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;7
818 Hlqljh dejhohlwhwh Vwuxnwxuuhjhoq lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv 1 1 1 1 1 1 1 1 1 1 1 ;:
819 Huvhw}edunhlwvwkhruhp iÿu glh Elvxemxqnwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <3
81: Zlghuvsuxfkviuhlkhlw ghv V|vwhpv ghv qdwÿuolfkhq Vfkolh�hqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <6
81; Vhpdqwlvfkh Yroovwçqgljnhlw ghv V|vwhpv ghv qdwÿuolfkhq Vfkolh�hqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <8
81< Dqzhqgxqj ghv qdwÿuolfkhq Vfkolh�hqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <:
8143 Vhtxhq}hqndonÿo xqg vhpdqwlvfkh Wdeohdxv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 435

91 D{lrpdwlvfkhu Dxiedx ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln
+Dxvvdjhqndonÿo, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 438

914 Dxvvdjhqdojheud xqg Dxvvdjhqndonÿo1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 438
915 Edvlv ghv Ndonÿov QV 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 438
916 Ehzhlvh xqg Ehzhlvh dxv Dqqdkphq +Deohlwxqjhq, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 439
917 Dejhohlwhwh Rshudwruhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43;
918 Ghgxnwlrqvwkhruhp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43<
919 Vhpdqwlvfkh Lqwhusuhwdwlrq xqg Zlghuvsuxfkviuhlkhlw ghv Ndonÿov QV 1 1 1 1 1 1 1 1 1 1 1 1 445
91: Vhpdqwlvfkh Yroovwçqgljnhlw ghv Ndonÿov QV 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 446
91; Hlq dqghuhu Yroovwçqgljnhlwvehzhlv iÿu ghq Ndonÿo QV 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 448
91< V|qwdnwlvfkh Yroovwçqgljnhlw ghv Ndonÿov QV 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44;
9143 Xqdekçqjljnhlw ghv Ndonÿov QV 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44;

:1 Dxvvdjhqorjlvfkh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 456
:14 Nodvvlvfkh Wkhrulhq ghu orjlvfkhq Irojheh}lhkxqj xqg lkuh Sdudgr{lhq 1 1 1 1 1 1 1 1 1 1 456
:15 Hlq V|vwhp ghu vwulnwhq Lpsolndwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45<
:16 Hlq V|vwhp ghu vwuhqjhq Lpsolndwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 464
:17 Gdv V|vwhp H +hqwdlophqw, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 466
:18 Gdv V|vwhp ghu dqdo|wlvfkhq Lpsolndwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 469
:19 Glh orjlvfkh Vwuxnwxu yrq Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj 1 1 1 1 1 1 1 1 1 1 1 1 46;
:1: Juxqgsulq}lslhq ghu Ghgxnwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46<
:1; Uhjhoq ghu Irojheh}lhkxqj xqg Zdkukhlwvzhuwh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46<
:1< Vlqq}xvdpphqkdqj1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 473
:143 Hlq V|vwhp ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 474
:144 Glh hqwduwhwh orjlvfkh Irojheh}lhkxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 476
:145 Lqwxlwlyh Juxqgodjhq ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 476
:146 Edvlv ghv D{lrphqv|vwhpv yrq 87 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 477
:147 Hlqljh Wkhruhpvfkhpdwd yrq 8 7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 479
:148 Hlqljh Phwdwkhruhph yrq 87 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 479
:149 Orjlvfkh Irojheh}lhkxqj xqg doojhphlqh Phwkrgrorjlh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47<

;1 Suçglndwlrqvwkhrulh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 486
;14 Glh orjlvfkh Vwuxnwxu hlqidfkhu Dxvvdjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 486

ly



;15 H{lvwhq} xqg Suçglndwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48:
;16 Vhpdqwln ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48<
;17 Qlfkwwudglwlrqhooh Suçglndwlrqvwkhrulh lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv 1 1 1 1 1 495
;18 D{lrpdwlvfkhu Dxiedx ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 497
;19 V|vwhph ghu orjlvfkhq Irojheh}lhkxqj iÿu glh Suçglndwlrqvwkhrulh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 499
;1: Vhpdqwlvfkh Wdeohdxv iÿu glh Suçglndwlrqvwkhrulh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 499
;1; Hlq orjlvfkhv Txdgudw iÿu glh Suçglndwlrqvwkhrulh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49;

<1 Vhpdqwlvfkh Uhjhoq xqg d{lrpdwlvfkhu Dxiedx ghu nodvvlvfkhq
Txdqwruhqorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:4

<14 Dxvvdjhq plw Txdqwruhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:4
<15 Glh Vsudfkh ghu nodvvlvfkhq Txdqwruhqorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:6
<16 Vhpdqwlvfkh Uhjhoq ghu nodvvlvfkhq Txdqwruhqwkhrulh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:9
<17 Yhqq0Gldjudpph 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:<
<18 3040Phwkrgh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;7
<19 D{lrpdwlvfkhu Dxiedx ghu nodvvlvfkhq Txdqwruhqorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;<
<1: Hlqljh Wkhruhpvfkhpdwd yrq S 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<4
<1; Vhpdqwlvfkh Lqwhusuhwdwlrq xqg Zlghuvsuxfkviuhlkhlw ghv V|vwhpv S 1 1 1 1 1 1 1 1 1 1 1 1 1 4<7
<1< Xqdekçqjljnhlw ghv V|vwhpv S 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<8
<143 Vhpdqwlvfkh Yroovwçqgljnhlw yrq S 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<9
<144 V|qwdnwlvfkh Xqyroovwçqgljnhlw yrq S 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 533

431 Hlq V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv ghu nodvvlvfkhq Txdqwruhqwkhrulh 1 1 1 534
4314 Doskdehw xqg Iruphogh�qlwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 534
4315 Juxqguhjhoq ghu Txdqwruhqorjln lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv 1 1 1 1 1 1 1 1 1 1 534
4316 Hlqljh Wkhruhph xqg dejhohlwhwh Uhjhoq ghu Txdqwruhqorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 537
4317 Dqzhqgxqj ghv txdqwruhqorjlvfkhq Vfkolh�hqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53:
4318 Vhpdqwlvfkh Wdeohdxv xqg Vhtxhq}hqndonÿo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 545
4319 Sdudgr{lhq ghu txdqwruhqorjlvfkhq Irojheh}lhkxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 547
431: H{lvwhq}ehodvwxqj hlqidfkhu xqg }xvdpphqjhvhw}whu Dxvvdjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 548
431; Txdqwruhqorjln kùkhuhu Rugqxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54;

441 Txdqwruhqorjln plw Lghqwlwçw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54<
4414 Sklorvrsklvfkh Ehphunxqjhq }xp Lghqwlwçwvehjul� 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54<
4415 Txdqwruhqorjln plw Lghqwlwçw lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 556
4416 H{lvwhq}ehodvwxqj ghu Txdqwruhqorjln plw Lghqwlwçw1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55:
4417 Xqwhuvfkhlgedunhlw xqg Xqxqwhuvfkhlgedunhlw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55<

451 Lqwxlwlrqlvwlvfkh xqg nrqvwuxnwlyh Orjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 568
4514 Lqwxlwlrqlvpxv xqg Nrqvwuxnwlylvpxv dov Ulfkwxqjhq lq ghq Juxqgodjhq ghu

Pdwkhpdwln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 568
4515 Glh lqwxlwlrqlvwlvfkh Dx�dvvxqj ghu orjlvfkhq Rshudwruhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 56;
4516 Ghu lqwxlwlrqlvwlvfkh +nrqvwuxnwlyh, Dxvvdjhqndonÿo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 573
4517 Glh guhlzhuwljh Orjln yrq Kh|wlqj1 LDN xqg Dxvvdjhqdojheud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 579
4518 Hlqehwwxqj ghv NDN lp LDN 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57<
4519 Glh nrqvwuxnwlyh Orjln dov hlqh vsh}lhooh hslvwhplvfkh Orjln1 Jùghov

Ehzhlvedunhlwvndonÿo E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 583
451: D{lrpdwlvfkhu Dxiedx ghu lqwxlwlrqlvwlvfkhq Txdqwruhqorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 589
451; Gduvwhooxqj ghu lqwxlwlrqlvwlvfkhq Orjln dov Vhtxhq}hqndonÿo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 58:

y



451< Gldorjlvfkh Yroovwçqgljnhlw ghv LTN 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 593
45143 Yduldqwhq ghu lqwxlwlrqlvwlvfkhq Orjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59:
45144 Nulwln ghu lqwxlwlrqlvwlvfkhq Orjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59<
45145 Lqwxlwlrqlvwlvfkh xqg lqqhuh Qhjdwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5:6

461 Nrqglwlrqdoorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5:<
4614 Nrqglwlrqdodxvvdjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5:<
4615 Zdkukhlwvzhuwh yrq Nrqglwlrqdodxvvdjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;4
4616 Duwhq yrq Nrqglwlrqdodxvvdjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;6
4617 Nrqglwlrqdorshudwru xqg orjlvfkh Irojheh}lhkxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;9
4618 Sk|vlvfkh Irojheh}lhkxqj1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;<
4619 Huzÿqvfkwh xqg xqhuzÿqvfkwh Iruphoq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<7
461: Gdv nrqglwlrqdoorjlvfkh V|vwhp 8g ghu orjlvfkhq Irojheh}lhkxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<;
461; Hlqh Vhpdqwln iÿu gdv V|vwhp 8g 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 633
461< Luuhdoh Nrqglwlrqdodxvvdjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 637
46143 H{lvwhq}ehodvwxqj yrq Nrqglwlrqdodxvvdjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63;

471 Whuplqlwkhrulh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 644
4714 Vxemhnw0xqg Suçglndwwhuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 644
4715 Vlqjxoçuh/ jhqhuhooh xqg ndwhjruldoh Vxemhnwwhuplql1 Ohhuh xqg qlfkwohhuh

Vxemhnwwhuplql1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 646
4716 Ehghxwxqjvhlqvfkox� xqg Ehghxwxqjvjohlfkkhlw yrq Whuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 649
4717 Hlqljh dejhohlwhwh Ehjul�h 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 653
4718 Hlqljh Wkhruhph 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 654
4719 Yhuhlqidfkxqj ghu qrupdwly0vhpdqwlvfkhq Wdihoq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 656
471: Hlqidfkh xqg }xvdpphqjhvhw}wh Whuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 657
471; Ndonÿoh ghu Whuplqlwkhrulh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 659
471< Elogxqj yrq Whuplql dxv Dxvvdjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65:
47143 Yhudoojhphlqhuxqj xqg Hlqvfkuçqnxqj yrq Whuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65<
47144 Gh�qlwlrq yrq Whuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65<
47145 Dqdo|vh xqg H{solndwlrq yrq Whuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 664
47146 Gh�qlwlrq yrq Suçglndwhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 664
47147 Gh�qlwlrq ghu Lghqwlwçw xqg ghu Yhuvfklhghqkhlw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 668
47148 Vlqq yrq Whuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66:
47149 Hlqh Qhxidvvxqj ghv Ehjul�v ghu H{lvwhq}ehodvwxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66<

481 Prgdoh Suçglndwh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 676
4814 Prgdolwçwhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 676
4815 ]xu Vlwxdwlrq lq ghu Prgdoorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 677
4816 Ghxwxqjvyhuvxfkh idnwlvfkhu Prgdolwçwhq xqg lkuh Pçqjho 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 678
4817 Glh orjlvfkh Vwuxnwxu hlqidfkhu prgdohu Dxvvdjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 679
4818 Prgdolwçwhq xqg Zdkukhlwvzhuwh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 67:
4819 Gh�qlwlrqvvfkhpdwd }xu Hlqiÿkuxqj idnwlvfkhu Prgdolwçwhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 67:
481: Gh�qlwlrqvvfkhpdwd }xu Hlqiÿkuxqj hslvwhplvfkhu Prgdolwçwhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 67<
481; Gh�qlwlrqvvfkhpdwd }xu Hlqiÿkuxqj orjlvfkhu Prgdolwçwhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 683
481< Dqdo|vh hlqljhu Sdudgr{lhq plw Prgdolwçwhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 684

491 Zlvvhqvfkdiwvorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68:
4914 Doojhphlqh Fkdudnwhulvwln ghu Zlvvhqvfkdiwvorjln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68:

yl



4915 Orjlvfkh W|shq yrq Jhjhqvwçqghq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68:
4916 Lqglylgxhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68;
4917 Nodvvhq xqg Dqkçxixqjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68;
4918 Uhodwlrqhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 695
4919 Devwudnwlrq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 696
491: ]xvwçqgh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 698
491; Yhuçqghuxqjvwhuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 698
491< Hqwzlfnoxqjvwhuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 69;
49143 Jhrugqhwh ]xvwçqgh xqg hpslulvfkh ]xvdpphqkçqjh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:4
49144 Ndxvdo}xvdpphqkçqjh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:7
49145 Vwuxnwxu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:8
49146 Udxp0 xqg ]hlwwhuplql 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:9

Olwhudwxuyhu}hlfkqlv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;6
V|peroyhu}hlfkqlv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6<:
Shuvrqhquhjlvwhu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6<<
Vdfkuhjlvwhu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 736

yll





41 Ndslwho
Jhjhqvwdqg xqg Phwkrghq ghu Orjln

414 Ehvwlppxqj ghv Jhjhqvwdqghv ghu Orjln
Glh Orjln xqwhuvxfkw Whuplql/ Vçw}h xqg orjlvfkh Rshudwruhq xqwhu ehvwlppwhq Dvshnwhq1
Whuplql/ Vçw}h xqg orjlvfkh Rshudwruhq vlqg yrp Phqvfkhq iÿu ehvwlppwh ]zhfnh jhvfkd�hqh
vsudfkolfkh Jhelogh/ glh zdkuqhkpedu xqg lq ehvwlppwhu Zhlvh lq Udxp xqg ]hlw dqjhrugqhw
vlqg1

Whuplql vlqg Zruwh/ Zruwjuxsshq rghu dqghuh vsudfkolfkh ]hlfkhq/ glh glh Dxijdeh kd0
ehq/ Jhjhqvwçqgh }x eh}hlfkqhq rghu Phunpdoh dxv}xguÿfnhq1 Ehlvslhoh iÿu Whuplql vlqg
hwzd= �Dulvwrwhohv�/ �Wlvfk�/ �odxihq�/ �gxufk � whloedu�/ �uxqghv Txdgudw�/ �glh Wdwvdfkh/
gd� Phwdooh hohnwulvfkhq Vwurp ohlwhq�/ �K2R�/ �Euxghu xqg Vfkzhvwhu�1 Nhlqh Whuplql vlqg
glh irojhqghq vsudfkolfkhq Dxvguÿfnh= �Glh Hugh guhkw vlfk xp glh Vrqqh�/ �xqg�/ �dooh�/
�ehl�/ �rghu�1 Yrq ghq yhuvfklhghqhq Vdw}duwhq +Dxvvdjh0/ Iudjh0/ Ehihkov0/ Zxqvfkvçw}hq
xvz1, xqwhuvxfkw glh Orjln lq huvwhu Olqlh Dxvvdjhvçw}h/ glh zlu nxu} Dxvvdjhq qhqqhq1

Dxvvdjhq vlqg Vçw}h hlqhu eholheljhq Vsudfkh/ lq ghqhq hwzdv ehkdxswhw rghu yhuqhlqw zlug1
Ehlvslhoh iÿu Dxvvdjhq= �Gdv Ihqvwhu lvw jhù�qhw�/ �Ghu Kxqg ehoow qlfkw�/ �Dooh Phqvfkhq
vlqg vwhueolfk�/ �Zhqq hlqh Ohlwxqj qlfkw yrq hlqhp Pdjqhwihog xpjhehq lvw/ vr  lh�w nhlq
Vwurp gxufk glhvh Ohlwxqj�/ �2 n 2 ' D�/ �Hlq Shushwxxp preloh lvw pùjolfk�/ �r ' � � |�1
Nhlqh Dxvvdjhq vlqg irojhqgh vsudfkolfkhq Jhelogh= �glh Wdwvdfkh/ gd� gdv Ihqvwhu jhù�qhw
lvw�/ �glh Dxvvdjh �Ghu Kxqg ehoowc�/ �Lvw gdv Ihqvwhu jhù�qhwB�/ �Vfkolh�h elwwh gdv Ihqvwhu$�1

Orjlvfkh Rshudwruhq vlqg Zùuwhu/ Zruwjuxsshq rghu dqghuh vsudfkolfkh Plwwho zlh Vdw}}hl0
fkhq/ glh judppdwlndolvfkhq Iruphq xvz1/ glh iÿu vlfk jhqrpphq nhlqh Ehghxwxqj kdehq/ g1 k1/
glh dov vrofkh nhlqh Jhjhqvwçqgh eh}hlfkqhq rghu Phunpdoh dxvguÿfnhq1 Ehlvslhoh iÿu orjlvfkh
Rshudwruhq vlqg hwzd glh Zruwh= �lvw�/ �xqg�/ �qlfkw�/ �rghu�/ �zhqq 111/ vr 111�/ �dooh�/ �hl0
qljh�/ �glh Wdwvdfkh/ gd� 111� xvz1 Plw Kloih yrq orjlvfkhq Rshudwruhq zhughq lq ghu Vsudfkh
dxv jhjhehqhq Whuplql xqg Dxvvdjhq qhxh }xvdpphqjhvhw}wh Whuplql xqg Dxvvdjhq jhelo0
ghw1 Vr zlug }1E1 dxv ghq Whuplql �Euxghu� xqg �Vfkzhvwhu� plw Kloih ghv whuplqleloghqghq
Rshudwruv �xqg� ghu }xvdpphqjhvhw}wh Whuplqxv �Euxghu xqg Vfkzhvwhu� jheloghw/ zçkuhqg
dxv ghq ehlghq Dxvvdjhq �Phwdooh ohlwhq ghq Vwurp� xqg �D lvw hlqh Sulp}dko� plw Kloih ghv
dxvvdjhqeloghqghq Rshudwruv �xqg� glh }xvdpphqjhvhw}wh Dxvvdjh �Phwdooh ohlwhq ghq Vwurp/
xqg D lvw hlqh Sulp}dko� jheloghw zlug1 Dxv ghq Whuplql �hlq Hohnwurq� xqg �srvlwly jhodghq�
hukçow pdq glh Dxvvdjh �Hlq Hohnwurq lvw srvlwly jhodghq�/ zrehl �lvw� dov orjlvfkhu Rshudwru
dxiwulww1 Dxv ghq Whuplql �Txdgudw� xqg �uxqg� hukçow pdq ghq }xvdpphqjhvhw}whq Whuplqxv
�uxqghv Txdgudw�/ lq ghp gdv Qhehqhlqdqghuvfkuhlehq ghu Whuplql xqg lkuh judppdwlndolvfkh
Irup glh Urooh hlqhv orjlvfkhq Rshudwruv vslhohq/ rghu ghq Whuplqxv �Txdgudw/ gdv uxqg lvw�/
lq ghp glh Zruwh �gdv 111 lvw� ghq johlfkhq orjlvfkhq Rshudwru gduvwhoohq1 Dxv ghu Dxvvdjh
�Glh Hugh guhkw vlfk xp glh Vrqqh� hukçow pdq plw Kloih ghv whuplqleloghqghq Rshudwruv �glh
Wdwvdfkh/ gd� 111� ghq Whuplqxv �glh Wdwvdfkh/ gd� vlfk glh Hugh xp glh Vrqqh guhkw�1

Glh Orjln iÿkuw 0 zlh mhgh dqghuh Zlvvhqvfkdiw 0 ehl ghu Xqwhuvxfkxqj lkuhv Jhjhqvwdqghv
Devwudnwlrqhq xqg Yhudoojhphlqhuxqjhq gxufk/ g1 k1/ vlh ehdfkwhw qlfkw dooh Hljhqvfkdiwhq vsh0
}lhoohu Whuplql xqg Dxvvdjhq/ vrqghuq zçkow qxu ehvwlppwh lkuhu Hljhqvfkdiwhq +rghu Vhlwhq,
dxv xqg pdfkw vlh }x lkuhp Xqwhuvxfkxqjvjhjhqvwdqg1

Zlh ehuhlwv jhvdjw/ kdehq orjlvfkh Rshudwruhq iÿu vlfk jhqrpphq nhlqh vhoevwçqgljh Ehghx0
wxqj/ vrqghuq qxu dov Ehvwdqgwhloh lq hlqhu Vwuxnwxu yrq Whuplql xqg Dxvvdjhq1 Lkuh Hljhq0
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41 Ndslwho Jhjhqvwdqg xqg Phwkrghq ghu Orjln
vfkdiwhq zhughq gdgxufk ehvwlppw/ gd� pdq glh Hljhqvfkdiwhq ghu vlh hqwkdowhqghq vsudfk0
olfkhq Jhelogh ehvwlppw1 Ghvkdoe vlqg orjlvfkh Rshudwruhq nhlqh Whuplql/ rezrko dxfk vlh
Zùuwhu vlqg1 Vlh vlqg hlqh vsh}lhooh Duw vsudfkolfkhu Jhelogh1

Hlqh dejhvfkorvvhqh Gh�qlwlrq ghu Whuplql �Dxvvdjh�/ �Whuplqxv� xqg �orjlvfkhu Rshud0
wru� lvw dxv sulq}lslhoohq Juÿqghq qlfkw pùjolfk1 Dxvvdjhvwuxnwxuhq/ Whuplqlvwuxnwxuhq xqg
orjlvfkh Rshudwruhq zhughq yrq ghq Phqvfkhq }xvdpphq plw ghu Vsudfkh jhvfkd�hq/ xqg
hv jlew nhlqh dsulrulvfkh Vfkudqnh iÿu glh Hlqiÿkuxqj qhxhu orjlvfkhu Rshudwruhq vrzlh qhx0
hu Dxvvdjh0 xqg Whuplqlvwuxnwxuhq1 Ghvkdoe zxughq klhu glh ehwuh�hqghq Whuplql dxfk qxu
dq Ehlvslhohq huoçxwhuw1 Lq mhghp Ehuhlfk ghu Orjln zlug klqjhjhq jhqdx ehvwlppw/ zhofkh
orjlvfkhq Rshudwruhq/ Dxvvdjh0 xqg Whuplqlvwuxnwxuhq xqwhuvxfkw zhughq1

415 Orjlvfkh Devwudnwlrqhq
Whuplql/ Dxvvdjhq xqg glh lq lkqhq hqwkdowhqhq orjlvfkhq Rshudwruhq vlqg lpphu Hohphqwh
hlqhu nrqnuhwhq Vsudfkh 0 hwzd ghu ghxwvfkhq/ iudq}ùvlvfkhq/ hqjolvfkhq rghu ghu uxvvlvfkhq
Vsudfkh/ hlqhu Xpjdqjvvsudfkh rghu ghu Vsudfkh ghu Pdwkhpdwln/ ghu Sk|vln/ ghu Elrorjlh/ ghu
Vr}lrorjlh/ ghu Uhfkwvzlvvhqvfkdiw xvz1 Glh Orjln ehwudfkwhw mhgrfk qlfkw glh Ehvrqghukhlwhq
glhvhu Vsudfkhq1 Vlh xqwhuvxfkw qxu vrofkh Hljhqvfkdiwhq yrq Whuplql/ Dxvvdjhq xqg ghu lq
lkqhq hqwkdowhqhq orjlvfkhq Rshudwruhq/ glh xqdekçqjlj yrq ghu mhzhloljhq Vsudfkh vlqg/ lq
ghu vlh yhuzhqghw zhughq1 Iÿu glh Orjln vlqg dooh Vsudfkhq lq hlqhp ehvwlppwhq Vlqqh qxu
Ehvwdqgwhloh hlqhu hlq}ljhq +vxppdulvfkhq, Vsudfkh1 Dxi Juxqg lkuhu hljhqhq ]lhovhw}xqj vwhoow
glh Orjln dovr nhlqh Uhjhoq dxi/ glh iÿu hlqh Qdwlrqdovsudfkh wdxjolfk vlqg xqg iÿu hlqh dqghuh
qlfkw/ rghu glh iÿu glh Vsudfkh ghu hlqhq Zlvvhqvfkdiw yhuzhqgedu vlqg xqg iÿu glh dqghuhq
Zlvvhqvfkdiwhq qlfkw1

Ehwudfkwhq zlu glh guhl Vçw}h= 41 �Dooh Phqvfkhq vlqg vwhueolfk�> 51 �Doo grjv edun�> 61
�Dooh Phwdooh ohlwhq Vwurp�1 Ghu huvwh xqg ghu gulwwh Vdw} vlqg Vçw}h lq ghxwvfkhu/ zçkuhqg
ghu }zhlwh hlq Vdw} lq hqjolvfkhu Vsudfkh lvw1 Lp huvwhq nrpphq glh Whuplql �Phqvfkhq� xqg
�vwhueolfk�/ lp }zhlwhq glh Whuplql �grjv� xqg �edun� xqg lp gulwwhq glh Whuplql �Phwdooh�
xqg �ohlwhq Vwurp� yru1 Glh guhl Vçw}h kdehq dehu hlqh johlfkduwljh Vwuxnwxu/ glh pdq gxufk
hlq V|pero ghu Irup �;rEr # � �� zlhghujhehq ndqq/ zrehl �;� glh johlfkduwljhq orjlvfkhq
Rshudwruhq �dooh� xqg �doo� gduvwhoow/ �r� glh johlfkduwljhq Whuplql �Phqvfkhq�/ �grjv� xqg
�Phwdooh�/ ��� glh johlfkduwljhq Whuplql �vwhueolfk�/ �edun� xqg �ohlwhq Vwurp� xqg ghu Sihlo
�#� glh johlfkduwljhq orjlvfkhq Rshudwruhq gduvwhoow/ plw ghuhq Kloih dxv ghq Whuplql �r� xqg
��� hlqh Dxvvdjh jheloghw zlug +lp huvwhq Vdw} lvw gdv gdv Zruw �vlqg�/ zçkuhqg lp }zhlwhq
xqg gulwwhq Vdw} gdv Qhehqhlqdqghuvfkuhlehq ghu Whuplql xqg ghuhq judppdwlndolvfkh Irup glh
Urooh glhvhv orjlvfkhq Rshudwruv vslhohq,1 Glh Orjln xqwhuvxfkw glh doojhphlqhq Hljhqvfkdiwhq
yrq Dxvvdjhq plw hlqhu vrofkhq Vwuxnwxu/ glh qlfkw gdyrq dekçqjlj vlqg/ zhofkh Irup glh
Whuplql �r� xqg ��� kdehq xqg gxufk zhofkh vsudfkolfkhq Plwwho glh orjlvfkhq Rshudwruhq
�;� xqg �#� dxvjhguÿfnw zhughq1

Glh Dxijolhghuxqj hlqhv vsh}lhoohq vsudfkolfkhq Wh{whv xqg hlqhu jhvsurfkhqhq Uhgh lq Whu0
plql/ Dxvvdjhq xqg orjlvfkh Rshudwruhq +vdjhq zlu/ ghu orjlvfkh Dxiedx hlqhv vsh}lhoohq vsudfk0
olfkhq Iudjphqwhv, lvw gxufkdxv qlfkw lpphu nodu/ vfkdui dejhjuhq}w xqg r�hqvlfkwolfk1 Vrjdu
lq uhodwly hlqidfkhq Içoohq lvw hlqh jhzlvvh Jhzrkqkhlw huirughuolfk/ xp ghq orjlvfkhq Dxiedx
hlqhv jhjhehqhq vsudfkolfkhq Wh{whv }x huplwwhoq1 Hlqh vrofkh Jhzrkqkhlw ghu Phqvfkhq lvw
hlqh qrwzhqgljh Ehglqjxqj iÿu hlqh ehzx�wh Yhuzhqgxqj orjlvfkhu Uhjhoq ehlp Rshulhuhq plw
ghu Vsudfkh1 Hv vhl yhuphunw/ gd� vlfk glhvh Jhzrkqkhlw }lhpolfk vfkqhoo khudxveloghw/ zhqq hv
huirughuolfk lvw1
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Devfkqlww 415 Orjlvfkh Devwudnwlrqhq
Ehwudfkwhq zlu ghq Vdw} �Dooh xqjhudghq ]dkohq vlqg qlfkw rkqh Uhvw gxufk 5 whloedu�1

Hu ehvwhkw dxv }hkq Zùuwhuq +zhqq zlu glh ]l�hu �5� dov Zruw dqvhkhq,/ xqg mhghv Zruw lvw
dxv hlqhu Dq}dko yrq Exfkvwdehq }xvdpphqjhvhw}w/ glh lq ehvwlppwhu Zhlvh dqjhrugqhw vlqg1
Glhvh Wdwvdfkh lqwhuhvvlhuw glh Orjln qlfkw1 Lq orjlvfkhu Klqvlfkw ehvwhkw ghu Vdw} klqjhjhq dxv
ghq }zhl Whuplql �xqjhudgh ]dkohq� xqg �rkqh Uhvw gxufk 2 whloedu� vrzlh ghq guhl orjlvfkhq
Rshudwruhq �dooh�/ �vlqg� xqg �qlfkw�1 Hlqh vrofkh Dqdo|vh ghv yruolhjhqghq Vdw}hv oç�w vlfk
gxufk hlq V|pero ghu Irup �;r�Er # � �� zlhghujhehq/ zrehl lq Hujçq}xqj }x ghq ehuhlwv
dqjhiÿkuwhq Eh}hlfkqxqjhq gdv V|pero ��� ghq orjlvfkhq Rshudwru �qlfkw� gduvwhoow1

Zlh zlu vhkhq/ zlug }xu Ihvwvwhooxqj ghu orjlvfkhq Vwuxnwxu hlqhv Vdw}hv hlqh jdq}h Uhlkh yrq
Rshudwlrqhq yrujhqrpphq/ glh yrq ghu Dxijolhghuxqj ghv Vdw}hv lq vhlqh orjlvfkhq Ehvwdqgwhloh
lq hlq}hoqhq Içoohq elv }xu Hlqiÿkuxqj hlqhv ehvrqghuhq orjlvfkhq Rshudwruv iÿkuw/ ghu lq ghp
ehwudfkwhwhq Vdw} jdu qlfkw gxufk Zruwh dxvjhguÿfnw lvw1 Gxufk glhvh Rshudwlrqhq zhughq
glh dp Hqgh ghv yrukhujhkhqghq Devfkqlwwv huzçkqwhq Devwudnwlrqhq gxufkjhiÿkuw1 Hv vhl
dxvguÿfnolfk gdudxi klqjhzlhvhq/ gd� hlqh Gduvwhooxqj yrq Vçw}hq/ }1 E1 gxufk V|peroh ghu
Irup �r# � �/ �;r�Er# � ��/ nhlqhvzhjv dov Yruvfkuliw dxi}xidvvhq lvw/ Vçw}h jhudgh dxi glhvh
Zhlvh dxi}xedxhq +rezrko hlqh Vwdqgduglvlhuxqj ghu Zlvvhqvfkdiwvvsudfkh lq ylhohq Içoohq
zÿqvfkhqvzhuw zçuh,1 Hlqh vrofkh Gduvwhooxqj lvw qxu hlqh dejhnÿu}wh xqg yhudoojhphlqhuwh
Vfkuhlezhlvh gdiÿu/ gd� vlfk lq hlqljhq Vçw}hq Whuplql/ Dxvvdjhq xqg orjlvfkh Rshudwruhq
hlqhv vrofkhq W|sv xqg lq hlqhu vrofkhq Dqrugqxqj ihvwvwhoohq odvvhq1 Zlu kdehq klhu hlqh
çkqolfkh Vlwxdwlrq zlh ehlvslhovzhlvh plw ghq V|perohq ghu Fkhplh1 Zhqq hlq Fkhplnhu }1 E1
plw ghp V|pero �K2R� Zdvvhu gduvwhoow/ vr ehkdxswhw hu gdplw nhlqhvzhjv/ gd� Zdvvhu hlqh
vrofkh Irup kdw1 Hu ehwudfkwhw glhvhv V|pero ylhophku dov hlqh nxu}h xqg yhudoojhphlqhuwh
Vfkuhlezhlvh ghu Wdwvdfkh/ gd� hlq Prohnÿo Zdvvhu dxv }zhl Dwrphq Zdvvhuvwr� xqg hlqhp
Dwrp Vdxhuvwr� ehvwhkw1

Zlh ehuhlwv jhvdjw/ vslhohq lq ghu Vsudfkh ehvrqghuh Zùuwhu xqg V|peroh/ Juxsshq vrofkhu
Zùuwhu xqg V|peroh vrzlh dqghuh vsudfkolfkh Plwwho +lqvehvrqghuh glh Dqrugqxqj xqg glh
judppdwlndolvfkh Irup ghu Zùuwhu, glh Urooh yrq orjlvfkhq Rshudwruhq1 Gdehl vlqg glh orjl0
vfkhq Rshudwruhq qlfkw lpphu vwdqgduglvlhuw/ johlfkduwlj xqg hlqghxwlj1 Yhuvfklhghqh vsudfk0
olfkh Plwwho huiÿoohq pdqfkpdo glh Urooh johlfkhu orjlvfkhu Rshudwruhq/ zçkuhqg hlq xqg glh0
vhoehq vsudfkolfkhq Plwwho glh Urooh yhuvfklhghqhu orjlvfkhu Rshudwruhq vslhohq nùqqhq1 Hlqhu0
vhlwv nùqqhq glh Urooh ghv orjlvfkhq Rshudwruv/ plw ghvvhq Kloih Dxvvdjhq dxijh}çkow zhughq/
ehlvslhovzhlvh glh Zùuwhu �xqg�/ �dehu�/ �xqg johlfkidoov�/ yhuvfklhghqh Vdw}}hlfkhq +Nrp0
pd/ Vhplnrorq/ Sxqnw, vrzlh glh Dqrugqxqj ghu Dxvvdjhq xqplwwhoedu qdfkhlqdqghu vslhohq1
Dqghuhuvhlwv huiÿoow gdv Zruw �xqg� ghu ghxwvfkhq Vsudfkh glh Ixqnwlrq }zhlhu jdq} xqwhu0
vfklhgolfkhu orjlvfkhu Rshudwruhq/ qçpolfk hlqpdo glh Urooh hlqhv whuplqleloghqghq xqg }xp
dqghuhq glh Urooh hlqhv dxvvdjhqeloghqghq Rshudwruv +yjo1 glh Ehlvslhoh lq Devfkqlww 4,1 Glh
Orjln ehuÿfnvlfkwljw glhvh Wdwvdfkhq qlfkw xqg zçkow dov orjlvfkh Rshudwruhq qxu glh Uroohq
+rghu Ixqnwlrqhq, ghu huzçkqwhq vsudfkolfkhq Dxvguÿfnh dxv1 Vlh xqwhuvxfkw qlfkw glh vsh}l0
hoohq Hljhqvfkdiwhq ghu Zùuwhu �xqg�/ �dehu� xvz1/ vrqghuq qxu glh Urooh lq ghu Vsudfkh/ zr
plw Kloih glhvhu Zùuwhu dxv jhjhehqhq Dxvvdjhq e}z1 Whuplql qhxh Dxvvdjhq e}z1 Whuplql
plw jhqdx gh�qlhuwhq Hljhqvfkdiwhq jheloghw zhughq1 Zhqq zlu iÿu glhvhv ]lho hlq vsh}lhoohv
V|pero +vdjhq zlu �a�, hlqiÿkuhq/ vr vwhkw glhvhv V|pero iÿu eholheljh vsudfkolfkh Plwwho/ glh
glh ehwuh�hqgh Urooh huiÿoohq nùqqhq1

Hv hujlew vlfk glh Iudjh= Zhqq zlu yrq ghq Ehvrqghukhlwhq nrqnuhwhu Vsudfkhq jhqhuhoo
devwudklhuhq/ zhofkh Hljhqvfkdiwhq ghu Whuplql xqg Dxvvdjhq yhueohlehq gdqq dov Xqwhuvx0
fkxqjvjhjhqvwdqg ghu OrjlnB
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41 Ndslwho Jhjhqvwdqg xqg Phwkrghq ghu Orjln
416 Orjlvfkh Dvshnwh ghu Vsudfkh
Lq ghu Orjln zhughq vrofkh Hljhqvfkdiwhq yrq Whuplql xqg Dxvvdjhq ehwudfkwhw/ glh plw �Ehghx0
wxqj hlqhv Whuplqxv�/ �Vlqq hlqhu Dxvvdjh�/ �Zdkukhlwvzhuw hlqhu Dxvvdjh�/ �zdku�/ �idovfk�
xvz1 eh}hlfkqhw zhughq1 Glh Orjln noçuw qlfkw glh Ehghxwxqj glhvhu rghu mhqhu Whuplql +}1 E1
ghu Whuplql �Dwrp�/ �Zhuw� xvz1, xqg vwhoow qlfkw glh Zdkukhlwvzhuwh glhvhu rghu mhqhu Dxv0
vdjhq ihvw +}1E1 vwhoow vlh qlfkw ihvw/ re glh Dxvvdjh �Glh ]dko D lvw gxufk 2 rkqh Uhvw whloedu�
zdku rghu idovfk lvw,1 Vlh ehdfkwhw qxu/ gd� Whuplql xqg Dxvvdjhq glhvh Hljhqvfkdiwhq ehvlw}hq/
xqg vwhoow iÿu vlh Uhjhoq dxvvfkolh�olfk qdfk glhvhq Hljhqvfkdiwhq dxi1 Zlu hunoçuhq nxu}/ zlh
glhv jhvfklhkw1

Ehwudfkwhq zlu glh Whuplql �Wlvfk� xqg �rkqh Uhvw gxufk 2 whloedu�1 Glh Ehghxwxqj ghv
huvwhq yrq lkqhq ehvwhkw gdulq/ gd�plw glhvhp Whuplqxv hlqh ehvwlppwh Duw yrq Glqjhq 0 qçp0
olfk Wlvfkh 0 ehqdqqw zhughq1 Glh Ehghxwxqj ghv }zhlwhq Whuplqxv ehvwhkw gdulq/ gd� pdq
plw lkp glh Hljhqvfkdiw hlqhu ]dko ehqhqqw/ ehl hlqhu Whloxqj glhvhu ]dko gxufk 2 dov Hujheqlv
hlqh jdq}h ]dko }x hukdowhq1 Doojhphlq phlqw pdq/ zhqq pdq yrq ghu Ehghxwxqj hlqhv Whu0
plqxv vsulfkw/ gd� plw glhvhp Whuplqxv lujhqgzhofkh Jhjhqvwçqgh eh}hlfkqhw +ehqdqqw, rghu
Phunpdoh dxvjhguÿfnw zhughq vroohq1 Dn}hswlhuw pdq gdv Jhvdjwh/ vr odvvhq vlfk ehvwlppwh
Eh}lhkxqjhq xqg Xqwhuvfklhgh ghu Whuplql eh}ÿjolfk lkuhu Ehghxwxqj gh�qlhuhq1 Vr lvw }1 E1
ghu Whuplqxv �Hohphqwduwhlofkhq� hlq Jdwwxqjvwhuplqxv eh}ÿjolfk ghv Whuplqxv �Hohnwurq�/
gd pdq mhghv Hohnwurq hlq Hohphqwduwhlofkhq qhqqhq ndqq/ dehu qlfkw mhghv Hohphqwduwhlofkhq
hlq Hohnwurq1

Juxqgohjhqgh Ehghxwxqj iÿu glh Orjln kdw glh Hlqwhloxqj ghu Whuplql lq Vxemhnwh xqg
Suçglndwh1 Glhvh Hlqwhloxqj ehuÿfnvlfkwljw glh xqwhuvfklhgolfkh Urooh ghu Whuplql lq Dxvvdjhq=
Vxemhnwh qhqqw pdq glh Whuplql/ glh gdv eh}hlfkqhq/ ÿehu gdv lq ghq Dxvvdjhq jhvsurfkhq
zlug +glh Remhnwh eh}hlfkqhq,/ zçkuhqg pdq glh Whuplql Suçglndwh qhqqw/ glh gdv dxvguÿfnhq/
zdv ÿehu glh Remhnwh jhvdjw zlug1 Vr lvw lq ghu Dxvvdjh �Hlq Hohnwurq lvw srvlwly jhodghq� ghu
Whuplqxv �Hohnwurq� gdv Vxemhnw/ zçkuhqg ghu Whuplqxv �srvlwly jhodghq� gdv Suçglndw lvw1

Zdkukhlwvzhuwh ghu Dxvvdjhq qhqqw pdq glh Hljhqvfkdiwhq ghu Dxvvdjhq/ glh plw �zdku�/
�idovfk� xvz1 eh}hlfkqhw zhughq1 Vr vlhkw pdq ehlvslhovzhlvh glh Dxvvdjh �Hlq Hohnwurq lvw
srvlwly jhodghq� dov idovfk dq/ gd hlq Hohnwurq lq Zlunolfknhlw hlqh qhjdwlyh Odgxqj ehvlw}w/
zçkuhqg pdq glh Dxvvdjh �Dooh jhudghq ]dkohq vlqg rkqh Uhvw gxufk 2 whloedu� dov zdku
dqvlhkw/ gd dooh jhudghq ]dkohq zlunolfk gxufk 2 whloedu vlqg1 Doojhphlq vlhkw pdq Dxvvdjhq
dov zdku dq/ zhqq hv vlfk zlunolfk vr yhukçow/ zlh lq lkqhq dxvjhvdjw zlug/ xqg dov xqzdku
+idovfk,/ zhqq hv vlfk qlfkw vr yhukçow/ zlh lq lkqhq ehkdxswhw zlug1 Glh Zdkukhlwvzhuwh
�zdku�/ �idovfk� xvz1 vlqg Suçglndwh/ glh Dxvvdjhq lq jhqdx ehvwlppwhq Içoohq }xjhvfkulhehq
zhughq1 Pdq ndqq vdjhq/ gd� vlh Hljhqvfkdiwhq yrq Dxvvdjhq gduvwhoohq1 Gdehl lvw doohuglqjv
}x ehdfkwhq/ gd� vlh qlfkw vrofkh Hljhqvfkdiwhq yrq Dxvvdjhq vlqg/ glh pdq dq ghq Dxvvdjhq
dov vsudfkolfkhq Jheloghq iÿu vlfk jhqrpphq zdkuqhkphq ndqq/ zlh hwzd glh Hljhqvfkdiw yrq
Dxvvdjhq/ dxv ehvwlppwhq Whuplql xqg orjlvfkhq Rshudwruhq jheloghw }x vhlq1 Zhqq pdq lq ghu
Vsudfksud{lv hlqhu Dxvvdjh hlqhq Zdkukhlwvzhuw }xvfkuhlew/ vr yhujohlfkw pdq lp doojhphlqhq
glhvh Dxvvdjh plw hwzdv yrq lku Yhuvfklhghqhp/ xqg lp Hujheqlv glhvhv Yhujohlfkhv vsulfkw pdq
lku hlqhq Zdkukhlwvzhuw }x1 Lq ghu Orjln zlug glhvh Yhujohlfkvrshudwlrq iÿu hlqidfkh Dxvvdjhq
qlfkw ehwudfkwhw/ vrqghuq dov jhoùvw yrudxvjhvhw}w/ xqg hv zhughq glh Irojhuxqjhq xqwhuvxfkw/
glh vlfk dxv ghu Wdwvdfkh/ gd� hlqidfkh Dxvvdjhq ehvwlppwh Zdkukhlwvzhuwh ehvlw}hq/ iÿu glh
Zdkukhlwvzhuwh ghu dxv lkqhq jheloghwhq }xvdpphqjhvhw}whq Dxvvdjhq hujhehq1

Zlh ehuhlwv jhvdjw/ zhughq dxv jhjhehqhq Whuplql xqg Dxvvdjhq plw Kloih yrq orjlvfkhq
Rshudwruhq qhxh Whuplql xqg Dxvvdjhq jheloghw1 Gdehl zhughq }zlvfkhq ghq Whuplql xqg
Dxvvdjhq yroovwçqglj nrqwuroolhueduh Eh}lhkxqjhq eh}ÿjolfk lkuhu Ehghxwxqj xqg lkuhv Zdku0

7



Devfkqlww 416 Orjlvfkh Dvshnwh ghu Vsudfkh
khlwvzhuwhv ihvwjhohjw1 Glh orjlvfkhq Rshudwruhq zhughq lq ghu Orjln jhudgh vr gh�qlhuw/ gd�
glhvh Eh}lhkxqjhq jhowhq +g1 k1/ gd�pdq dxi Juxqg ghu Ehghxwxqjhq ghu hlqhq Whuplql xqg ghu
Zdkukhlwvzhuwh ghu hlqhq Dxvvdjhq glh Ehghxwxqj dqghuhu Whuplql xqg glh Zdkukhlwvzhuwh
dqghuhu Dxvvdjhq ihvwvwhoohq ndqq,1

Zlu iÿkuhq }zhl Ehlvslhoh dq/ glh ghq Vwlo orjlvfkhu Xqwhuvxfkxqjhq dxvuhlfkhqg yhughxw0
olfkhq1 Ghu Rshudwru �a�/ ghq pdq +lqvehvrqghuh, dov �xqg� ohvhq ndqq/ zlug gxufk hlqh
Jhvdpwkhlw yrq Ehkdxswxqjhq gh�qlhuw/ }x ghu dxfk glh irojhqghq jhkùuhq=
4, Zhqq ��� xqg ��� Dxvvdjhq vlqg/ vr lvw dxfk �E� a ��� hlqh Dxvvdjh +glh Exfkvwdehq

��� xqg ��� vwhkhq iÿu eholheljh Dxvvdjhq,>
5, hlqh Dxvvdjh �E�a��� lvw zdku jhqdx gdqq/ zhqq glh ehlghq Dxvvdjhq ��� xqg ��� zdku

vlqg1
Glh huvwh Ehkdxswxqj ohjw ihvw/ zhofkh vsudfkolfkhq Nrqvwuxnwlrqhq plw ghp Rshudwru �a�
Dxvvdjhq vlqg/ zçkuhqg glh }zhlwh hlqh Hljhqvfkdiw glhvhv Rshudwruv gh�qlhuw1 Dov Irojhuxqjhq
hukdowhq zlu Ehkdxswxqjhq/ glh johlfkidoov Hljhqvfkdiwhq ghv Rshudwruv �a� xqg Dxvvdjhq plw
glhvhp Rshudwru fkdudnwhulvlhuhq= Zhqq �E� a ��� zdku lvw/ vr lvw �E� a ��� zdku> zhqq
�E� a E� a ���� zdku lvw/ vr lvw �EE� a�� a ��� zdku1

Zlu kdehq elvkhu Dqiÿkuxqjv}hlfkhq yhuzhqghw/ xp dxv hlqhp V|pero hlqhq Qdphq glhvhv
V|perov }x eloghq1 Glhv zdu huirughuolfk/ xp ghxwolfk }x pdfkhq/ gd� gdv hqwvsuhfkhqgh
V|pero dq glhvhu Vwhooh qlfkw yhuzhqghw zxugh/ vrqghuq gd� ÿehu glhvhv V|pero jhvsurfkhq
zxugh1 Vr yhuzhqghwhq zlu Dxvguÿfnh zlh= �ghu Rshudwru �a��/ �glh Dxvvdjh ����/ ��a� lvw
hlq Rshudwru�/ ���� lvw hlqh Dxvvdjh� xvz1 Lp zhlwhuhq odvvhq zlu dxv Hlqidfkkhlwvjuÿqghq
glhvh Dqiÿkuxqjv}hlfkhq kçx�j zhj/ zhqq r�hqvlfkwolfk lvw/ gd� gdv ehwuh�hqgh V|pero qlfkw
yhuzhqghw/ vrqghuq qxu dqjhiÿkuw zlug1 Gdv lvw lqvehvrqghuh ghu Idoo lq Dxvguÿfnhq ghu Irup
zlh �ghu Rshudwru k�/ �glh Dxvvdjh k�/ �ghu Whuplqxv k�/ �gdv Suçglndw k�/ �glh Yduldeoh
k�/ �glh Irupho k� xvz1 vrzlh lq Irupxolhuxqjhq zlh �k lvw hlq Rshudwru +hlqh Dxvvdjh/ hlq
Whuplqxv/ hlq Suçglndw/ hlqh Yduldeoh/ hlqh Irupho/ hlq Zdkukhlwvzhuw xvz1,�1

Ehwudfkwhq zlu hlq }zhlwhv Ehlvslho1 Ghu Rshudwru &/ ghq pdq lqvehvrqghuh dov �ghuduw/
gd�� ohvhq ndqq/ zlug gxufk hlqh Jhvdpwkhlw yrq Ehkdxswxqjhq gh�qlhuw/ }x ghu glh irojhqghq
jhkùuhq=
4, Zhqq @ hlq Whuplqxv xqg � hlqh Dxvvdjh lvw/ vr lvw @ & � hlq Whuplqxv>
5, ghu Whuplqxv @ & � vfkolh�w ghu Ehghxwxqj qdfk ghq Whuplqxv @ hlq +zlu vdjhq/ hlq

Whuplqxv @ vfkolh�w ghu Ehghxwxqj qdfk ghq Whuplqxv K hlq jhqdx gdqq/ zhqq mhghu
Jhjhqvwdqg/ ghu plw ghp Whuplqxv @ eh}hlfkqhw zhughq vroo/ dxfk plw ghp Whuplqxv K
eh}hlfkqhw zhughq vroo,1

Dxfk lq glhvhp Ehlvslho ohjw glh huvwh Ehkdxswxqj ihvw/ zhofkh vsudfkolfkhq Jhelogh plw ghp
Rshudwru & dov Whuplql dqjhvhkhq zhughq/ zçkuhqg glh }zhlwh hlqh Eh}lhkxqj ghu Whuplql @ & �
xqg @ eh}ÿjolfk lkuhu Ehghxwxqj ihvwvwhoow1 Lq hlqhp V|vwhp dqghuhu orjlvfkhu Uhjhoq ndqq pdq
klhudxv dov Irojhuxqj hlqh Uhjho hukdowhq/ qdfk ghu hlqh Dxvvdjh/ glh iÿu dooh @ zdku lvw/ dxfk
iÿu dooh @ & � zdku lvw1

Iÿu glh Orjln lvw hv yroonrpphq johlfkjÿowlj/ zhofkh Ehghxwxqj glhvh rghu mhqh Whuplql xqg
zhofkhq Zdkukhlwvzhuw glhvh rghu mhqh Dxvvdjhq kdehq1 Vr lvw ehlvslhovzhlvh ghu Whuplqxv
�hlq Txdgudw/ zhofkhv uxqg lvw� ohhu +hlq uxqghv Txdgudw lvw xqpùjolfk, xqg glh Dxvvdjh �Glh
Hugh kdw glh Irup hlqhv Zÿuihov� idovfk1 Vlqg dehu glh Ehghxwxqjhq ghu Whuplql �Txdgudw�
xqg �uxqg� ehndqqw xqg vlqg glh Hljhqvfkdiwhq ghv Rshudwruv �zhofkhv 111 lvw� lq ghu Orjln
gh�qlhuw/ vr lvw dxfk glh Ehghxwxqj ghv Whuplqxv �hlq Txdgudw/ zhofkhv uxqg lvw� ehndqqw
+glhvhu Whuplqxv lvw yhuvwçqgolfk/ rezrko hu ohhu lvw,1 Rezrko glh dqjhiÿkuwh Dxvvdjh idovfk lvw/
ehvlw}w vlh hlqh ehvwlppwh orjlvfkh Vwuxnwxu/ xqg lku Vlqq lvw ehndqqw/ zhqq glh Ehghxwxqj ghu
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41 Ndslwho Jhjhqvwdqg xqg Phwkrghq ghu Orjln
lq lku yrunrpphqghq Whuplql xqg glh Hljhqvfkdiwhq lkuhv orjlvfkhq Rshudwruv ehndqqw vlqg1
Gdv elvkhu Jhvdjwh fkdudnwhulvlhuw qdwÿuolfk qxu hlqhq jhulqjhq Whlo ghu Orjln1 Hv lvw dehu
dxvuhlfkhqg/ xp ghq orjlvfkhq Dvshnw yrq Vsudfkxqwhuvxfkxqjhq }x yhughxwolfkhq1

417 Orjlvfkh Uhjhoq
Orjlvfkh Uhjhoq +orjlvfkh Jhvhw}h, vlqg Uhjhoq }xp Rshulhuhq plw Dxvvdjhq xqg Whuplql vrzlh
plw ghq lq lkqhq yrunrpphqghq orjlvfkhq Rshudwruhq1 Lq ghu Orjln zhughq Uhjhoq yhuvfklhgh0
qhq W|sv xqwhuvxfkw1 Glh zlfkwljvwhq W|shq yrq Uhjhoq vlqg Irup0 rghu Elogxqjvuhjhoq yrq
Dxvvdjhq xqg Whuplql/ Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj ghu hlqhq Dxvvdjhq dxv dqghuhq/
Uhjhoq ÿehu glh Ehghxwxqjveh}lhkxqjhq }zlvfkhq Whuplql vrzlh Gh�qlwlrqvuhjhoq1

Glh Irupuhjhoq ohjhq lq mhghp Ehuhlfk ghu Orjln ihvw/ zhofkh vsudfkolfkhq Jhelogh mhzhlov
dov Dxvvdjhq rghu Whuplql dq}xvhkhq vlqg1 Gxufk vrofkh Uhjhoq zlug ihvwjhohjw/ zlh pdq dxv
jhjhehqhq Whuplql plw Kloih yrq orjlvfkhq Rshudwruhq dqghuh Whuplql rghu dehu Dxvvdjhq/ e}z1
zlh pdq dxv jhjhehqhq Dxvvdjhq plw Kloih yrq orjlvfkhq Rshudwruhq nrpsol}lhuwh Dxvvdjhq
xvz1 hukçow1 Ehlvslhoh vrofkhu Uhjhoq vlqg hwzd= Zhqq ��� xqg ��� Dxvvdjhq vlqg/ vr lvw ��
xqg �� hlqh Dxvvdjh> zhqq �@� xqg �K� Whuplql vlqg/ vr lvw �@ xqg K� hlq Whuplqxv> zhqq ���
hlqh Dxvvdjh lvw/ vr vlqg glh Zhqgxqjhq �glh Wdwvdfkh/ gd� �� xqg �glh Dxvvdjh �� Whuplql1

Hlqh ghu zlfkwljvwhq Dxijdehq ghu Orjln lvw hv/ Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj dxi}x0
vwhoohq1 Pdqfkh Dxwruhq ehvfkuçqnhq ghq Jhjhqvwdqg orjlvfkhu Xqwhuvxfkxqjhq dxvvfkolh�olfk
dxi glh Dxivwhooxqj yrq Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj1 Kçx�j qhqqw pdq vrofkh Uh0
jhoq dxfk orjlvfkh Vfkox�uhjhoq1 Zlu yhughxwolfkhq dq hlqhp Ehlvslho hlqh vrofkh Uhjho1 Zhqq
glh Pxwwhu }x lkuhp Vrkq Iulw} vdjw= �Khxwh jlew hv dov Qdfkwlvfk Vfkrnrodghqsxgglqj rghu
Eodxehhuhq�/ ghu ehl ghu ]xehuhlwxqj ghv Plwwdjhvvhqv khoihqgh Ydwhu dehu hlqzluiw= �Sxgglqj
nùqqhq zlu khxwh qlfkw pdfkhq/ gd glh Plofk vdxhu lvw�/ xqg Iulw} dxvuxiw= �Gdqq jlew hv khx0
wh dovr Eodxehhuhq�/ vr kdw Iulw} hlqhq hlqidfkhq orjlvfkhq Vfkox� yroo}rjhq1 Zlu zroohq xqv
glh yrq Iulw} klhu gxufkjhiÿkuwh Wçwljnhlw hwzdv qçkhu dqvhkhq1 Gd}x yhuzhqghq zlu irojhqgh
Denÿu}xqjhq= Iÿu glh Dxvvdjh �Khxwh jlew hv Vfkrnrodghqsxgglqj� vfkuhlehq zlu �/ iÿu glh
Dxvvdjh �Khxwh jlew hv Eodxehhuhq� vfkuhlehq zlu �/ iÿu �xqg�/ �rghu�/ �qlfkw� yhuzhqghq
zlu hqwvsuhfkhqg glh ]hlfkhq a/ b/ �1 Yrq vhlqhq Howhuq zx�wh Iulw}/ gd� glh Yrudxvvhw}xqj
E�b��a�� jlow/ dx�hughp ehkhuuvfkwh hu 0 vlfkhu qxu dq Ehlvslhohq 0 glh orjlvfkh Uhjho �Dxv
E� b �� a �� irojw orjlvfk ��/ xqg gxufk Dqzhqgxqj glhvhu Uhjho ndp hu }x ghp Hujheqlv/
gd� glh Irojhuxqj � jlow1 Zhqq zlu iÿu �irojw orjlvfk� gdv ]hlfkhq c vfkuhlehq/ vr kdw glh
dqjhzhqghwh Uhjho irojhqgh Irup=

E� b �� a �� c �1
Vrofk hlqh Uhjho ghu orjlvfkhq Irojheh}lhkxqj ehvlw}w irojhqgh Hljhqvfkdiw= Jdq} johlfk/ zhofkh
nrqnuhwhq Dxvvdjhvçw}h zlu iÿu glh Yduldeohq � xqg � dxfk hlqvhw}hq/ vwhwv/ zhqq glh Yrudxv0
vhw}xqj hlqhu Uhjho ghu orjlvfkhq Irojheh}lhkxqj jlow/ vr jlow dxfk glh Irojhuxqj1 Glhv ehghxwhw/
gd� glh Nruuhnwkhlw hlqhv orjlvfkhq Vfkoxvvhv dxvvfkolh�olfk yrq ghu orjlvfkhq Irup ghu Yrudxv0
vhw}xqjhq xqg Irojhuxqjhq/ mhgrfk qlfkw yrp nrqnuhwhq Lqkdow ghu ehwuh�hqghq Vçw}h dekçqjw1
Ghvkdoe qhqqw pdq glh Orjln dxfk irupdoh Orjln1

Ehwudfkwhq zlu qrfk dq hlqhp Ehlvslho hlqh orjlvfkh Uhjho hlqhv dqghuhq W|sv/ glh glh Eh0
ghxwxqjveh}lhkxqjhq yrq Whuplql ehwul�w= Zhqq mhghu Jhjhqvwdqg/ ghu plw ghp Whuplqxv @
eh}hlfkqhw zhughq vroo/ dxfk plw ghp Whuplqxv K eh}hlfkqhw zhughq vroo/ xqg mhghu Jhjhqvwdqg/
ghu plw ghp Whuplqxv K eh}hlfkqhw zhughq vroo/ dxfk plw ghp Whuplqxv S eh}hlfkqhw zhughq
vroo/ vr vroo dxfk mhghu Jhjhqvwdqg/ ghu plw ghp Whuplqxv @ eh}hlfkqhw zhughq vroo/ plw ghp
Whuplqxv S eh}hlfkqhw zhughq1

9



Devfkqlww 418 Ehvfkuhlexqj xqg Hu�qgxqj
Zlu vdjwhq ehuhlwv= Dqvwhooh ghv Dxvguxfnv �Mhghu Jhjhqvwdqg/ ghu plw ghp Whuplqxv @

eh}hlfkqhw zhughq vroo/ vroo dxfk plw ghp Whuplqxv K eh}hlfkqhw zhughq� zroohq zlu ghq nÿu0
}huhq Dxvguxfn �Ghu Whuplqxv @ vfkolh�w ghu Ehghxwxqj qdfk ghq Whuplqxv K hlq� yhuzhqghq/
xqg dov Denÿu}xqj gdiÿu vfkuhlehq zlu gdv V|pero �|@ X |K� +| khl�w Whuplqxv,1 Glh rehq
xpjdqjvvsudfkolfk irupxolhuwh Uhjho oç�w vlfk gdqq irojhqghupd�hq vfkuhlehq=

E|@ X |K� a E|K X |S� c E|@ X |S�1
Glh Eh}lhkxqj X zlug lq ghu Xpjdqjvvsudfkh kçx�j dov �lvw� jhohvhq1 Hlqh Dqzhqgxqj ghu
hehq irupxolhuwhq Uhjho zçuh hwzd= Dxv ghq ehlghq Dxvvdjhq �Hlq Vwlfkolqj lvw hlq Ilvfk� xqg
�Hlq Ilvfk lvw hlq Ohehzhvhq� irojw orjlvfk �Hlq Vwlfkolqj lvw hlq Ohehzhvhq�1

Xqvhuh ehlghq dov Ehlvslho dqjhiÿkuwhq orjlvfkhq Uhjhoq kdehq uhfkw xqwhuvfklhgolfkhq Fkd0
udnwhu1 Xp glh huvwh Uhjho dov jÿowlj hlq}xvhkhq/ px�wh pdq glh lqqhuh orjlvfkh Vwuxnwxu ghu
Dxvvdjhq � xqg � qlfkw ehuÿfnvlfkwljhq/ zçkuhqg gdv ehl ghu }zhlwhq Uhjho gxufkdxv huirughu0
olfk lvw/ ghqq rkqh Ehuÿfnvlfkwljxqj ghu lqqhuhq Vwuxnwxu ghu lq lku yrunrpphqghq Dxvvdjhq
kçwwh vlh glh Irup � a � c � xqg zçuh qlfkw jÿowlj1 Ehlgh Uhjhoq jhkùuhq }x yhuvfklhghqhq
Ehuhlfkhq ghu Orjln/ glh huvwh }xu doojhphlqhq Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj/ glh }zhlwh
}xu doojhphlqhq Whuplqlwkhrulh1

Yrq hlqhu dqghuhq Duw orjlvfkhu Uhjhoq 0 ghq Gh�qlwlrqvuhjhoq 0 kdehq zlu hehq vfkrq
vwloovfkzhljhqg Jheudxfk jhpdfkw1 Gh�qlwlrqvuhjhoq vlqg Uhjhoq/ plw ghuhq Kloih lq hlqh Zlv0
vhqvfkdiw qhxh Whuplql plw Kloih ehuhlwv ehndqqwhu Whuplql xqg orjlvfkhu Rshudwruhq hlqjhiÿkuw
zhughq1 Ehlvslhovzhlvh ndqq pdq ghq Whuplqxv �Sulp}dko� gdgxufk hlqiÿkuhq/ gd� pdq ihvw0
vhw}w/ lkq dov ehghxwxqjvjohlfkh Denÿu}xqj iÿu ghq }xvdpphqjhvhw}whq Whuplqxv �jdq}h ]dko/
glh qxu gxufk vlfk vhoevw xqg gxufk � rkqh Uhvw whloedu lvw� }x yhuzhqghq1 Zlu kdehq hehq
gh�qlwrulvfk ihvwjhvhw}w/ gd� glh Dxvvdjh �Ghu Whuplqxv @ vfkolh�w ghu Ehghxwxqj qdfk ghq
Whuplqxv K hlq� hlqh ehghxwxqjvjohlfkh Denÿu}xqj iÿu glh Dxvvdjh �Mhghu Jhjhqvwdqg/ ghu
plw ghp Whuplqxv @ eh}hlfkqhw zhughq vroo/ vroo dxfk plw ghp Whuplqxv K eh}hlfkqhw zhughq�
lvw1

Yhuvfklhghqh W|shq yrq orjlvfkhq Uhjhoq zhughq dxi yhuvfklhghqh Zhlvh dxijhvwhoow xqg
yhuzhqghw1 Lp irojhqghq Devfkqlww pdfkhq zlu hlqljh doojhphlqh Ehphunxqjhq ÿehu ghq Fkd0
udnwhu eholheljhu orjlvfkhu Uhjhoq1

418 Ehvfkuhlexqj xqg Hu�qgxqj
Orjlvfkh Uhjhoq zhughq yrq ghq Phqvfkhq qlfkw lq ghu xqv xpjhehqghq Zhow hqwghfnw/ vrq0
ghuq zhughq yrq lkqhq }xvdpphq plw ghu Khudxvelogxqj xqg Yhuyroonrppqxqj ghu Jhzrkq0
khlwhq ehlp Dxiedx yrq Whuplql xqg Dxvvdjhq xqg ehlp Rshulhuhq plw lkqhq huixqghq1 Glhvh
Jhzrkqkhlwhq eloghq vlfk vsrqwdq khudxv/ plw doohq vlfk klhudxv hujhehqghq Nrqvhtxhq}hq/
zlh Xqnodukhlwhq/ Xqehvwçqgljnhlwhq/ ghp Yrukdqghqvhlq yrq Yduldwlrqhq/ iudjphqwdulvfkhp
Fkdudnwhu xvz1 Glh Zlvvhqvfkdiw ghu Orjln kdw glh Dxijdeh/ glh huzçkqwhq Uhjhoq nodu xqg
xq}zhlghxwlj }x jhvwdowhq/ Yhuzhfkvoxqjhq yhuvfklhghqhu Iruphq yrq Whuplql xqg Dxvvdjhq
dxv}xphu}hq vrzlh hlqh jhzlvvh Vwdqgduglvlhuxqj gxufk}xiÿkuhq1 Glh Huiÿooxqj glhvhu Dxijdeh
lvw qlfkw hlq eor�hv Uhjlvwulhuhq ghvvhq/ zdv doojhphlq dn}hswlhuw xqg ehndqqw lvw1 Vlh lvw }zdu
hlqh Iruwvhw}xqj ghu vsrqwdqhq Wçwljnhlw ghu Phqvfkhq ehlp Hu�qghq xqg Yhuyroonrppqhq
ghu orjlvfkhq Plwwho ghu Vsudfkh/ dehu ehuhlwv dxi ehuxivpç�ljhu Hehqh1 Vhlw lkuhu H{lvwhq} dov
Zlvvhqvfkdiw xqg vhoevw lq lkuhq hlqidfkvwhq Ehuhlfkhq vfkd�w glh Orjln hwzdv Qhxhv lp Yhu0
johlfk }x ghp/ zdv lq ghu Vsudfksud{lv ehndqqw lvw1 Gdv lvw dxfk hlq zhvhqwolfkhu Xqwhuvfklhg
ghu Orjln }x hlqhu doojhphlqhq Judppdwln1

:



41 Ndslwho Jhjhqvwdqg xqg Phwkrghq ghu Orjln
Glh Orjln dov Hlq}hozlvvhqvfkdiw kdw hv }xqçfkvw plw hlqhu ehvwlppwhq Duw yrq hpslulvfk jh0

jhehqhq Whuplql xqg Dxvvdjhq +xqg ghu lq lkqhq hqwkdowhqhq Rshudwruhq, vrzlh plw jhzlvvhq/
vfkrq ixqnwlrqlhuhqghq Yhuzhqgxqjvuhjhoq iÿu vlh }x wxq1 Yrq glhvhp Vwdqgsxqnw dxv kdehq
glh yrq ghu Zlvvhqvfkdiw ghu Orjln dxijhvwhoowhq Uhjhoq hlqh Huidkuxqjvedvlv1 Johlfk}hlwlj
vwhoow glh Orjln dehu ihvw/ gd� glh Hljhqvfkdiwhq glhvhu rghu mhqhu Duw yrq Whuplql/ Dxvvdjhq
rghu Rshudwruhq qxu iÿu jhzlvvh Içooh lkuhu Yhuzhqgxqj/ qlfkw mhgrfk iÿu eholheljh pùjolfkh
Vlwxdwlrqhq ehvwlppw vlqg/ gd� glhvh Hljhqvfkdiwhq kçx�j qxu iÿu jdq} vsh}lhooh Vsudfkiruphq
xqg qlfkw lq doojhphlqhu Irup �{lhuw vlqg/ gd� glh Eh}lhkxqjhq yhuvfklhghqhu Rshudwruhq xq0
whuhlqdqghu qlfkw ihvwjhohjw vlqg xqg gd� glh Uhjhoq iÿu Içooh xqehvwlppw vlqg/ lq ghqhq glh
Rshudwruhq lq nrpsol}lhuwhq Nrpelqdwlrqhq lq ghq hlqhq rghu dqghuhq Vwuxnwxuhq yrq Whuplql
xqg Dxvvdjhq yrunrpphq1 Zhqq glh Orjln glhvh Pçqjho ehvhlwljw/ px� vlh glh Hljhqvfkdiwhq
ghu orjlvfkhq Rshudwruhq xqg ghu vlh hqwkdowhqghq Whuplql xqg Dxvvdjhq vfkrq xqdekçqjlj
yrq ghp vsudfkolfkhq Pdwhuldo ehvwlpphq/ yrq ghp vlh dxvjlqj1

Hlqh Ehredfkwxqj xqg Ehvfkuhlexqj ghu idnwlvfk yruolhjhqghq Vlwxdwlrq lq ghu Vsudfkh vslhow
dovr iÿu glh Orjln hlqh Urooh1 Vlh lvw dehu nhlqh Phwkrgh ghu orjlvfkhq Iruvfkxqj1 Glh Orjln
xqwhuvxfkw lkuhq Jhjhqvwdqg gxufkdxv qlfkw gxufk hpslulvfkh Ehredfkwxqj yrq Phqvfkhq/
glh glh ghxwvfkh/ uxvvlvfkh rghu iudq}ùvlvfkh Vsudfkh vsuhfkhq/ qlfkw gxufk Ehredfkwxqj yrq
Pdwkhpdwlnhuq/ Sk|vlnhuq/ Jhrorjhq xvz1 Glh Orjln huiruvfkw qlfkw glh uhdoh Vsudfksud{lv/
vrqghuq hqwzlfnhow orjlvfk ghqneduh/ orjlvfk }xoçvvljh xqg orjlvfk pùjolfkh Vlwxdwlrqhq1 Vlh
xqwhuvxfkw glh ghqneduhq Pùjolfknhlwhq/ glh vlfk dxv jhzlvvhq jhjhehqhq rghu dqjhqrpphqhq
Yrudxvvhw}xqjhq hujhehq1

Ehwudfkwhq zlu irojhqgh Vlwxdwlrq= Jhjhehq vhlhq }zhl eholheljh Dxvvdjhq> mhgh yrq lkqhq
ndqq zdku rghu idovfk vhlq> plw Kloih yrq orjlvfkhq Rshudwruhq oç�w vlfk dxv lkqhq hlqh qhxh
Dxvvdjh eloghq/ glh johlfkidoov zdku rghu idovfk vhlq ndqq1 Hv vhl qxq }x huplwwhoq/ zlhylho Nrp0
elqdwlrqhq klhu pùjolfk vlqg/ ehl ghqhq ghu Zdkukhlwvzhuw hlqhu }xvdpphqjhvhw}whq Dxvvdjh
lq Dekçqjljnhlw yrq ghq Zdkukhlwvzhuwhq ghu lq lku hqwkdowhqhq Dxvvdjhq ehvwlppw zlug/ xqg
zlhylho yhuvfklhghqh orjlvfkh Rshudwruhq dovr pùjolfk vlqg1 Hv oç�w vlfk ohlfkw qdfkuhfkqhq/ gd�
klhu vhfk}hkq xqg qxu vhfk}hkq Içooh pùjolfk vlqg/ iÿu glh pdq hqwvsuhfkhqg vhfk}hkq yhuvfklh0
ghqh Rshudwruhq hlqiÿkuhq ndqq1 Rkqh Nhqqwqlv glhvhu rghu mhqhu Vsudfkh +lqvehvrqghuh rkqh
Nhqqwqlv ghu Vlwxdwlrq lq glhvhu rghu mhqhu Zlvvhqvfkdiw, ndqq ghu Orjlnhu mhw}w ehjuÿqghw
vdjhq/ gd� glhvh Içooh lq hlqhu Vsudfkh +lqvehvrqghuh lq hlqhu eholheljhq Zlvvhqvfkdiw, yrunrp0
phq nùqqhq/ zçkuhqg dqghuh Pùjolfknhlwhq dxvjhvfkorvvhq vlqg1 Vlh vlqg jhqdxvr xqpùjolfk/
zlh hlq Zlunxqjvnrh!}lhqw juù�hu dov kxqghuw Sur}hqw rghu hlqh Zdkuvfkhlqolfknhlw juù�hu
dov � xqpùjolfk vlqg1 Glh Orjln lvw qlfkw lq huvwhu Olqlh hlqh ehredfkwhqgh xqg ehvfkuhlehq0
gh/ vrqghuq hkhu hlqh nrqvwuxlhuhqgh Zlvvhqvfkdiw1 Hlq jhzlvvhv Duehlwvpdwhuldo vrzlh hlqh
ehvwlppwh Dxijdehqvwhooxqj xqg Rulhqwlhuxqj hukçow vlh gxufk Ehredfkwxqj vsudfkolfkhu Vl0
wxdwlrqhq1 Glhvhu Nrqwdnw ghu Orjln plw nrqnuhwhq Vsudfkhq zlug vwçqglj dxiuhfkw hukdowhq
xqg lvw nhlqh hlqpdoljh xqg }hlwzhloljh Huvfkhlqxqj/ glh qxu iÿu glh Khudxvelogxqj ghu Orjln dov
Zlvvhqvfkdiw zlfkwlj lvw1 Grfk glh hljhqwolfkh orjlvfkh Iruvfkxqj yroo}lhkw vlfk vfkrq xqdekçq0
jlj yrq glhvhp Pdwhuldo1 Vlh xqwhuvxfkw pùjolfkh Içooh xqg vwhoow iÿu vlh hqwvsuhfkhqgh Uhjhoq
dxi1 Yrq glhvhp Vwdqgsxqnw dxv lvw glh Orjln hlqh dsulrulvfkh Zlvvhqvfkdiw/ ghuhq Hujheqlvvh
iÿu hlqh eholheljh Vsudfkh jhowhq/ zhqq lq lku qxu Hohphqwh yrunrpphq/ glh xqwhu glh lq ghu
Orjln ehvfkulhehqhq W|shq idoohq1

Lp zhlwhuhq iÿkuhq zlu kçx�j Ehlvslhoh dq/ glh gdv Jhvdjwh ehvwçwljhq1 Klhu vhl qxu qrfk
yhuphunw/ gd� pdq huvw yru yhujohlfkvzhlvh qlfkw doo}x odqjhu ]hlw lq ghu prghuqhq Orjln hlqh
huvfkùsihqgh Dxi}çkoxqj ghu Uhjhoq iÿu glh Içooh jhjhehq kdw/ lq ghqhq glh orjlvfkhq Rshudwr0
uhq �xqg�/ �rghu� xqg �qlfkw� jhphlqvdp lq Dxvvdjhq yrunrpphq/ rezrko glhvh Rshudwruhq
vfkrq mdkukxqghuwhodqj yhuzhqghw zhughq1 Ehndqqw vlqg glh Uhjhoq/ qdfk ghqhq pdq Dxvvdjhq

;



Devfkqlww 419 Orjlvfkh Whuplql
plw ghq dqjhjhehqhq Rshudwruhq Zdkukhlwvzhuwh lq ghq Içoohq }xvfkuhlew/ zr pdq vlfk dxi glh
ehlghq Zdkukhlwvzhuwh �zdku� xqg �idovfk� ehvfkuçqnw1 Dq glhvh Uhjhoq lvw pdq jhzùkqw xqg
qlppw vlh dov hwzdv Vhoevwyhuvwçqgolfkhv xqg Qdwxujhjhehqhv klq1 Pdq eudxfkw dehu qxu ghq
Idoo }x ehwudfkwhq/ lq ghp glh Dxvvdjhq guhl xqg phku Zdkukhlwvzhuwh dqqhkphq nùqqhq/ xp
ihvw}xvwhoohq/ gd� hv elv }xu Hqwvwhkxqj ghu phkuzhuwljhq Orjln nhlqhuohl vhoevwyhuvwçqgolfkh
Uhjhoq iÿu glhvh Içooh dx�hukdoe ghu Orjln jde1 Vlh px�whq huixqghq zhughq/ yrq ghq Orjlnhuq
qhx dxijhvwhoow zhughq xqg hlqh phku rghu zhqljhu zhlwh Dqhunhqqxqj �qghq1 Hv }hljw vlfk/
gd� gdehl yhuvfklhghqh Yduldqwhq vrofkhu Uhjhoq pùjolfk vlqg1 Iÿu ghq Rshudwru �qlfkw� vlqg
lp Idooh yrq guhl Zdkukhlwvzhuwhq ghu Dxvvdjhq plqghvwhqv guhl yhuvfklhghqh Yduldqwhq pùj0
olfk1 Xqg xp gdehl Yhuzhfkvoxqjhq }x yhuphlghq/ pÿvvhq yhuvfklhghqh orjlvfkh Rshudwruhq
hlqjhiÿkuw zhughq/ glh glhvh Yduldqwhq ehuÿfnvlfkwljhq1

419 Orjlvfkh Whuplql
Glh rehq jhjhehqh Ehvfkuhlexqj ghv Jhjhqvwdqghv ghu Orjln xpid�w qxu ghuhq Juxqgodjhq/
g1 k1 qxu lkuh zlfkwljvwhq Ehuhlfkh1 Glh uhdoh Vlwxdwlrq lq ghu prghuqhq Orjln lvw dehu vr/ gd�
glh yrq lku xqwhuvxfkwh Sureohpdwln lq hlqhp jhzlvvhq Vlqqh zhlwhu lvw dov glh yrq xqv jhjh0
ehqh Gh�qlwlrq1 Lq ghu Orjln zhughq Sureohph ghv Dxiedxv zlvvhqvfkdiwolfkhu Wkhrulhq/ ghu
d{lrpdwlvfkhq Phwkrgh/ ghu Dqdorjlh0 xqg Lqgxnwlrqvphwkrgh xvz1 xqwhuvxfkw1 Dx�hughp
zhughq lq ghu Orjln glh Hljhqvfkdiwhq jhzlvvhu vsh}lhoohu Whuplql ehwudfkwhw/ qçpolfk Whuplql/
glh Nodvvhq/ Uhodwlrqhq +�juù�hu�/ �nohlqhu�/ �}zlvfkhq� xvz1,/ Prgdolwçwhq +�pùjolfk�/ �qrw0
zhqglj�/ �}xiçoolj� xvz1,/ Qrupdwlyh +�reoljdwrulvfk�/ �huodxew�/ �yhuerwhq� xvz1, xqg dqghuh
lq ghq yhuvfklhghqvwhq Zlvvhqvfkdiwhq dq}xwuh�hqgh Huvfkhlqxqjhq eh}hlfkqhq1 Gd glhvh Whu0
plql yrq ghu Orjln xqg qlfkw yrq hlqhu dqghuhq Zlvvhqvfkdiw xqwhuvxfkw zhughq/ qhqqhq zlu
vlh orjlvfkh Whuplql1

Glh lq ghu Orjln xqwhuvxfkwhq vsh}lhoohq Whuplql odvvhq vlfk lq }zhl Juxsshq hlqwhlohq1 ]xu
huvwhq Juxssh jhkùuhq vrofkh Whuplql/ ghuhq Ehghxwxqj vlfk doohlq lp Udkphq xqg plw ghq
Plwwhoq ghu Orjln gh�qlhuhq oç�w1 Vrofkh Whuplql vlqg hwzd �zdku�/ �idovfk�/ �irojw orjlvfk�/
�orjlvfk qrwzhqglj� xvz1 Ehl glhvhq Whuplql kdqghow hv vlfk xp orjlvfkh Whuplql lp hljhqwolfkhq
Vlqqh1 ]xu }zhlwhq Juxssh jhkùuhq Whuplql/ glh }zdu plw Plwwhoq xqg Phwkrghq ghu Orjln
ehduehlwhw zhughq/ ghuhq yroovwçqgljh Gh�qlwlrq dehu ghq Udkphq ghu Orjln ÿehuvwhljw xqg dx0
�huorjlvfkh Yrudxvvhw}xqjhq huirughuw1 ]x glhvhu Juxssh jhkùuhq hwzd glh Whuplql �h{lvwlhuw�/
�idnwlvfk qrwzhqglj�/ Udxp0 xqg ]hlwwhuplql/ Dxvguÿfnh zlh �hpslulvfkhv Lqglylgxxp�/ �Dq0
kçxixqj�/ �Ehzhjxqj�/ �Yhuçqghuxqj�/ �Hqwzlfnoxqj�/ �hpslulvfkhu ]xvdpphqkdqj�/ �Xuvd0
fkh�/ �Zlunxqj� xvz1 Vrofkh xqg çkqolfkh Whuplql zhughq lp Udkphq ghu Zlvvhqvfkdiwvorjln
xqwhuvxfkw> orjlvfkhq Xqwhuvxfkxqjhq glhvhu Duw vlqg nhlqhuohl dsulrulvfkh Juhq}hq jhvwhfnw1
Glh Orjln kdw lq ghq ohw}whq Mdkuhq lkuhq Dxiphunvdpnhlwvehuhlfk vwçqglj huzhlwhuw xqg zlug
glhv dxfk zhlwhuklq wxq1

<





51 Ndslwho
Gdv Yhukçowqlv ghu Orjln }x dqghuhq
sklorvrsklvfkhq Glv}lsolqhq

514 Orjln/ Vsudfkh/ Ghqnhq
Iÿu hlq ulfkwljhv Yhuvwçqgqlv ghu Orjln xqg lkuhu Dxijdehq lq ghu Sklorvrsklh lvw hlqh Noçuxqj
ghv Yhukçowqlvvhv yrq Vsudfkh xqg Ghqnhq huirughuolfk1 Lq ghu wudglwlrqhoohq Orjln zxughq kçx0
�j glh orjlvfkhq Jhvhw}h plw ghq vrjhqdqqwhq Ghqnjhvhw}hq lghqwl�}lhuw1 Glhvh Lghqwl�}lhuxqj
kdwwh lq grsshowhu Klqvlfkw qhjdwlyh Dxvzlunxqjhq1 Hlqhuvhlwv zxugh glh Orjln plw sv|fkrorjl0
vfkhp xqg hunhqqwqlvwkhruhwlvfkhp Ehlzhun yhuphqjw/ xqg gdv zlunwh vlfk khpphqg dxi lkuh
Hqwzlfnoxqj dxv1 Dqghuhuvhlwv iÿkuwh glhvh Lghqwl�}lhuxqj }x hlqhu yhuhlqidfkwhq Ghxwxqj ghu
Ghqnsur}hvvh1 Gdv phqvfkolfkh Ghqnhq 0 zlh pdq hv lp xpjdqjvvsudfkolfkhq Vlqqh yhuvwhkw 0
lvw hlq nrpsoh{hv vr}ldohv Skçqrphq/ gdv yrq ghq yhuvfklhghqvwhq Zlvvhqvfkdiwhq xqwhuvxfkw
zlug1 Vr ehvfkçiwljhq vlfk Sv|fkrorjlh/ Sk|vlrorjlh ghu kùkhuhq Qhuyhqwçwljnhlw/ Qhxurn|ehu0
qhwln/ Hunhqqwqlvwkhrulh xqg hlqh Uhlkh dqghuhu Glv}lsolqhq plw ghq Ghqnsur}hvvhq1

Zlh yhukçow hv vlfk qxq plw ghu OrjlnB Xqwhuvxfkw dxfk vlh gdv Ghqnhq xqwhu ehvwlppwhq
DvshnwhqB Glh Dqwzruw dxi glhvh Iudjh içoow ehl ghq Orjlnhuq uhfkw xqwhuvfklhgolfk dxv1 Hlqh
Lghqwl�}lhuxqj yrq Ghqnjhvhw}hq xqg Jhvhw}hq ghu Orjln �qghq zlu qlfkw qxu lq ghu sv|fkr0
orjlvfk rulhqwlhuwhq wudglwlrqhoohq Orjln ghv yruljhq Mdkukxqghuwv/ vrqghuq dxfk lq Duehlwhq
qhxhuhq Gdwxpv1 Lq ghu sklorvrsklvfkhq/ phwkrgrorjlvfkhq xqg plwxqwhu lq ghu orjlvfkhq Ol0
whudwxu �qghw pdq dxfk lq mÿqjvwhu ]hlw kçx�j qrfk Zhqgxqjhq zlh= �Glh Vsudfkh lvw glh
Irup ghv Jhgdqnhqv� rghu �glh Dx�rughuxqj dov Ghqnirup� rghu �Glh Orjln xqwhuvxfkw glh
Iruphq +Vwuxnwxuhq, ghv ulfkwljhq Ghqnhqv� xvz1 Xqvhuhv Hudfkwhqv zhughq glhvh Zhqgxqjhq
kçx�j xqnulwlvfk xqg jhgdqnhqorv jheudxfkw1 Zhqq pdq yhuvxfkw/ ghq Vlqq ehlvslhovzhlvh ghu
Zhqgxqj �Glh Vsudfkh lvw glh Irup ghv Jhgdqnhqv� }x huidvvhq/ vr vwù�w pdq vriruw dxi Vfkzlh0
uljnhlwhq1 Xp glh Irup hlqhv Jhgdqnhqv }x ehnrpphq/ pÿ�whq zlu }xqçfkvw ghq Jhgdqnhq
kdehq xqg lkp gdqq hwzdv hqw}lhkhq1 Zhqq gdehl ghu Dqvsuxfk dxi Zlvvhqvfkdiwolfknhlw hu0
krehq zlug/ pÿ�wh glhvhu Yrujdqj dx�hughp lqwhuvxemhnwly ÿehusuÿiedu vhlq/ gd vrqvw doohq
pùjolfkhq vxemhnwlyhq Vshnxodwlrqhq Wÿu xqg Wru jhù�qhw zÿughq1 Xqvhuhv Zlvvhqv kdw elv0
khu dehu qrfk qlhpdqg hlqhq Jhgdqnhq lvrolhuw zdkujhqrpphq1 Hlqhq Jhgdqnhq ndqq pdq
qlfkw iÿkohq/ vhkhq/ ulhfkhq rghu kùuhq/ hu lvw nhlq vlqqolfk zdkuqhkpeduhv Remhnw1 Zhqq pdq
vrofkh Zhqgxqjhq olhvw zlh �Ghu Dxvvdjhvdw} lvw ghu pdwhulhooh Dxvguxfn hlqhv Jhgdqnhqv�/
vr ndqq pdq vlfk ghv Hlqguxfnv qlfkw huzhkuhq/ dov vhl hlq Jhgdqnh lujhqghlqh jhkhlpqlvyrooh/
jhlvwljh/ dxvghkqxqjvorvh lppdwhulhooh Huvfkhlqxqj/ glh lujhqgzr lq xqvhuhp Nrsi dqjhvlhghow
lvw1 Zlh ghvvhq Irup doohuglqjv huplwwhow zhughq vroo/ lvw }xplqghvw uçwvhokdiw1 Glh Dxwruhq/
glh glh rehq jhqdqqwhq Zhqgxqjhq sxeol}lhuhq/ kdehq ghq Gxdolvpxv yrq Jhlvw xqg Pdwhulh/
yrq Jhgdqnh xqg Vsudfkh qrfk qlfkw uhvworv ÿehuzxqghq1 Glhvhu Gxdolvpxv ehvwhkw gdulq/ gd�
pdq ghq hlqkhlwolfkhq Phqvfkhq lq }zhl Vskçuhq kdoelhuw/ lq Nùushu xqg Vhhoh +Jhlvw,/ xqg
vlfk dqvfkolh�hqg depÿkw/ glhvh ehlghq Whloh zlhghu }xvdpphq}xvhw}hq1

Glh Srvwxolhuxqj yrq }zhl Vhlqvehuhlfkhq xqg glh xqnrqwuroolhueduh Yhuzhqgxqj yrq vrjh0
qdqqwhq Jhlvwhvwhuplql zxugh vfkrq yrq I1 P1 Yrowdluh yhuvsrwwhw/ zhqq hu vfkuhlew= �Lfk
pùfkwh/ zhqq phlq Zlooh Duph xqg Ehlqh lq Ehzhjxqj vhw}w/ dxfk ÿehu glh Ihghunudiw Eh0
vfkhlg zlvvhq/ gxufk glh phlq Zlooh vlh dxv lkuhu Odjh eulqjw/ ghqq yrukdqghq lvw hlqh vrofkh
Ihghunudiw grfk vlfkhuolfk1 Lfk elq }xzhlohq jdq} huvwdxqw/ gd� lfk phlqh Dxjhq khehq xqg
vhqnhq/ phlqh Rkuhq dehu qlfkw ehzhjhq ndqq1 Lfk ghqnh 0 xqg lfk pùfkwh phlqh Jhgdqnhq
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51 Ndslwho Orjln xqg dqghuh Glv}lsolqhq
hlq zhqlj nhqqhqohuqhq/ vlh plw ghp Ilqjhu ehuÿkuhq1 Gdv pÿ�wh uhfkw phunzÿuglj vhlq1 Lfk
pùfkwh khudxv�qghq/ re lfk vhoevw phlqh Jhgdqnhq khuyrueulqjh rghu re Jrww vlh plu hlqjlew/
re phlqh Vhhoh lq vhfkv Zrfkhq rghu lq hlqhp Wdj lq phlqhq Nùushu jhnrpphq lvw xqg zlh
vlh vlfk lq phlqhp Kluq qlhghujhodvvhq kdw1 Xqg gdqq pùfkwh lfk zlvvhq/ re lfk dxfk ghqnh/
zhqq lfk ihvw vfkodih rghu ehwçxew elq1� +Yrowdluh 4<8</ V1 648,

Lq ghu iudq}ùvlvfkhq Dxinoçuxqj kdw vlfk H1 E1 gh Frqgloodf dp wlhijuÿqgljvwhq plw ghu Urooh
ghu Vsudfkh iÿu xqvhu Ghqnhq ehvfkçiwljw1 Iÿu lkq kdw glh Vsudfkh hlqh nrqvwlwxwlyh Ixqnwlrq
iÿu gdv Ghqnhq1 Hu vfkuhlew= �Hv lvw ghu Kdxswyruwhlo phlqhu Hunoçuxqj ghu Vhhohqrshudwlrqhq/
gd� pdq hlqohxfkwhqg vlhkw/ zlh ghu jhvxqgh Phqvfkhqyhuvwdqg/ ghu Jhlvw/ glh Yhuqxqiw xqg
lkuh Jhjhqwhloh johlfkhupd�hq dxv ghpvhoehq Sulq}ls khuyrujhkhq/ qçpolfk ghu Yhunqÿsixqj ghu
Lghhq xqwhuhlqdqghu> zhqq pdq ghq Glqjhq qrfk zhlwhu dxi ghq Juxqg jhkw/ hunhqqw pdq/ gd�
glhvh Yhunqÿsixqj gxufk glh Yhuzhqgxqj ghu ]hlfkhq }xvwdqgh nrppw1 Glhv lvw gdv Sulq}ls1�
+Frqgloodf 4<::/ V1 466,

Lq Ghxwvfkodqg wuxjhq glh Duehlwhq yrq M1 J1 Khughu/ Z1 y1 Kxperogw/ J1 Fk1 Olfkwhqehuj
x1 d1 }xu Hunhqqwqlv ghu zhvhqwolfkhq Urooh ghu Vsudfkh ehl ghu ßehuzlqgxqj ghv Gxdolvpxv
ehl1 Lq xqvhuhp Mdkukxqghuw yroo}rj vlfk gxufk glh Sklorvrsklh Oxgzlj Zlwwjhqvwhlqv xqg glh
Dxveuhlwxqj ghu dqdo|wlvfkhq Sklorvrsklh hqgjÿowlj ghu �olqjxlvwlf wxuq�/ xqg glh ixqgdphqwdoh
xqg nrqvwlwxwlyh Urooh ghu Vsudfkh zlug yrq ghq phlvwhq Sklorvrskhq xqg Orjlnhuq dn}hswlhuw1

Zhqq pdq klqjhjhq vdjw/ glh Vsudfkh guÿfnh glh Jhgdqnhq dxv rghu vhl glh Irup ghv Jh0
gdqnhqv/ vr srvwxolhuw pdq gdplw lpsol}lw }zhl yhuvfklhghqh Vhlqvehuhlfkh/ xqg hv içoow vfkzhu/
glhvhp Gxdolvpxv gdqq }x hqw lhkhq1 Plw ghq ehvdjwhq Zhqgxqjhq zhughq glh zlunolfkhq
Yhukçowqlvvh xpjhnhkuw1 Dqvwdww }x hunoçuhq/ zlh gdv �Jhvshqvw lq glh Pdvfklqh� nrppw +plw
ghp Whuplqxv �Jhvshqvw lq ghu Pdvfklqh� eh}hlfkqhw J1 U|oh ghq elvkhu qrfk yrq qlhpdqghp
zdkujhqrpphqhq nùushuorvhq Jhlvw,/ xqg lkp vhlqhq jhvshqvwlvfkhq Fkdudnwhu }x qhkphq/
g1 k1 }x xqwhuvxfkhq/ zlh vlfk glh Vsudfkh jhqhwlvfk khudxveloghwh xqg vlfk gdplw jhlvwljh Iç0
kljnhlwhq ghu Phqvfkhq jhjhqÿehu ghq krfkhqwzlfnhowhq Wlhuhq yhuylhoidfkwhq/ qlppw pdq yrq
yruqkhuhlq ghq Jhjhqvdw} }zlvfkhq Nùushu xqg Jhlvw dq1 Pdq yhuvxfkw gdqq/ glh Vsudfkh/ plw
ghuhq Kloih pdq doohlq gdv Ghqnhq hunoçuhq ndqq/ gxufk vrofkh Jhlvwhvwhuplql zlh �Jhgdqnh�
hwf1 }x hunoçuhq/ glh vlfk ehl glhvhu Yrujhkhqvzhlvh vhoevw qlfkw nruuhnw hlqiÿkuhq odvvhq1

Ghqnhq lvw hlqh qdwÿuolfkh Içkljnhlw +Hljhqvfkdiw, yrq Phqvfkhq/ xqg dov vrofkh px� hv
dxfk ehwudfkwhw zhughq1 Hunoçuhq oç�w vlfk glh Hqwvwhkxqj glhvhu Içkljnhlw qxu/ zhqq glh Hqw0
zlfnoxqj ghu phqvfkolfkhq Vsudfkiçkljnhlw ehuÿfnvlfkwljw zlug1 Lq ghu Olwhudwxu xqg lq ghu
Xpjdqjvvsudfkh zhughq dehu Ghqnhq xqg Vsuhfkhq +Vfkuhlehq, qlfkw lghqwl�}lhuw/ vrqghuq
dxi yhuvfklhghqh Duw xqg Zhlvh xqwhuvfklhghq1 Hlqh iÿu glh orjlvfkh Sureohpdwln zhvhqwolfkh
Xqwhuvfkhlgxqj olhjw gdulq/ gd� zlu qlfkw mhghv Uhghq xqg Vfkuhlehq dov ehgdfkw rghu gxufk0
gdfkw dqvhkhq/ vrqghuq }zlvfkhq ehgdfkwhu xqg xqehgdfkwhu Uhgh/ }zlvfkhq yhuzruuhqhp xqg
gxufkgdfkwhp Vfkuhlehq xqwhuvfkhlghq1

Gdv Vsuhfkhq dov hlqh phqvfkolfkh Ohehqvçx�huxqj huiÿoow glh yhuvfklhghqvwhq Ixqnwlrqhq1
Hv uhlfkw yrq ghu uhlqhq Nrqyhuvdwlrq elv klq }xu vwuhqjhq zlvvhqvfkdiwolfkhq Dekdqgoxqj1
Ghq gxufkgdfkwhq/ nrqwuroolhuwhq Vsudfkjheudxfk/ ghu vlfk Uhfkhqvfkdiw ÿehu glh yhuzhqghwhq
Zruwh deohjw xqg vlfk ehpÿkw/ glh uhdohq Yhukçowqlvvh ulfkwlj zlhghu}xjhehq/ ndqq pdq dov
Ghqnhq eh}hlfkqhq1 Glh klhu dqjhghxwhwh Xqwhuvfkhlgxqj lvw qdwÿuolfk vhku ydjh xqg dxfk
qlfkw glh hlq}lj pùjolfkh1 Wurw}ghp vhkhq zlu vlh iÿu xqvhu ]lho dov }zhfnpç�ljhu dq/ dov glh lq
ghu Olwhudwxu ÿeolfkhq1 Glh Vsudfkh lvw hlqh Vfkùsixqj ghu Phqvfkhq/ xqg }zdu qlfkw hlqhv hlq0
}hoqhq Phqvfkhq/ vrqghuq hlq Surgxnw ghu phqvfkolfkhq Jhvhoovfkdiw/ xqg lkuh Khudxvelogxqj
lvw nhlq hlqpdoljhu Vfkùsixqjvdnw/ vrqghuq hlq odqjzlhuljhu Sur}h� xqg hlqh vwçqgljh Dxijdeh
ghu Jhvhoovfkdiw1 Plw mhghp qhxhq Ehuhlfk ghu Zlunolfknhlw/ ghq glh Phqvfkhq vlfk sudn0
wlvfk huvfkolh�hq/ huzhlwhuq vlh dxfk lkuh Vsudfkh1 ]xu Zhlwhuhqwzlfnoxqj ghu Vsudfkh wudjhq
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Devfkqlww 515 Orjln xqg Rqwrorjlh
glh Nxqvw xqg glh yhuvfklhghqvwhq Zlvvhqvfkdiwhq ehl1 Glh Xpjdqjvvsudfkh xqg glh Zlv0
vhqvfkdiwvvsudfkhq vrzlh glh lq lkqhq hqwkdowhqhq Uhjhoq eloghq glh hpslulvfkh Edvlv orjlvfkhu
Xqwhuvxfkxqjhq1 Grfk vhlw lkuhu Khudxvelogxqj dov Zlvvhqvfkdiw lq ghu Dqwlnh ehvfkuçqnwh vlfk
glh Orjln qlhpdov dxi hlqh Ehvfkuhlexqj ghv idnwlvfkhq Vsudfkjheudxfkv> yrq lku zlug ylhophku
glh vwçqgljh Dxijdeh ghu Vsudfkyhuehvvhuxqj dxi surihvvlrqhoohu Hehqh iruwjhvhw}w1 Glh Orjln
lvw phku hlqh nrqvwuxlhuhqgh dov hlqh ehvfkuhlehqgh Zlvvhqvfkdiw1 Vlh duehlwhw Yruvfkoçjh iÿu
suç}lvh vsudfkolfkh Uhjhov|vwhph dxv/ glh gdqq/ zhqq vlh }zhfnpç�lj vlqg/ phku rghu zhqljhu
lq glh doojhphlqh Vsudfksud{lv hlqjhkhq1 Ulfkwhw pdq vlfk lq vhlqhp Vsuhfkhq xqg Vfkuhlehq
qdfk ghq lq ghu Orjln dxijhvwhoowhq Qruphq xqg Uhjhoq/ vr vsulfkw xqg vfkuhlew pdq lq glhvhu
Klqvlfkw ehgdfkw1 Lqvrihuq lq xqvhuhp Qdfkghqnhq orjlvfkh Rshudwruhq/ orjlvfkh Rshudwlrqhq
plw Whuplql xqg Dxvvdjhq hlqh Urooh vslhohq/ ehwul�w glh Orjln vfkrq xqvhu Ghqnhq/ xqg pdq
nùqqwh glh orjlvfkhq Jhvhw}h lq glhvhp Vlqqh dov Ghqnjhvhw}h dqvhkhq1 Grfk pdq ndqq vhlq
Uhghq xqg Vfkuhlehq dxfk xqwhu jdq} dqghuhq Jhvlfkwvsxqnwhq ehghqnhq1 Xqg plw ghq Qd0
wxujhvhw}pç�ljnhlwhq/ glh mhqh vlfk lq xqvhuhp Kluq yroo}lhkhqghq Sur}hvvh fkdudnwhulvlhuhq/
kdehq glh orjlvfkhq Jhvhw}h jdu qlfkwv }x wxq1 Ghvkdoe lvw hv xq}zhfnpç�lj xqg luuhiÿkuhqg/
orjlvfkh Jhvhw}h dov Ghqnjhvhw}h }x eh}hlfkqhq1

515 Orjln xqg Rqwrorjlh
Hlq Ehkdxswxqjvv|vwhp/ lq ghp orjlvfkh Uhjhoq �{lhuw zhughq/ lvw hlq V|vwhp yrq Ehkdxs0
wxqjhq ÿehu Whuplql/ Dxvvdjhq vrzlh orjlvfkh Rshudwruhq1 Orjlvfkh Uhjhoq ehkdxswhq qlfkwv
ÿehu glh Jhjhqvwçqgh xqg Vdfkyhukdowh/ glh plw Whuplql eh}hlfkqhw zhughq xqg ÿehu glh lq
Dxvvdjhq jhvsurfkhq zlug1

Lq ylhohq Içoohq ndqq pdq orjlvfkhq Uhjhoq dehu glh Irup yrq Ehkdxswxqjhq ÿehu glh
Jhjhqvwçqgh xqg Vdfkyhukdowh jhehq/ zrudxi vlfk glh Whuplql/ orjlvfkhq Rshudwruhq xqg Dxv0
vdjhq eh}lhkhq/ g1 k1 glh Irup rqwrorjlvfkhu Ehkdxswxqjhq1 Dxv ghq ehlghq Dxvvdjhq �Dooh
Phwdooh ohlwhq ghq Vwurp� xqg �Nxsihu lvw hlq Phwdoo� ndqq pdq qdfk ghu orjlvfkhq Uhjho
;@E@ # � � a EK X @� c EK # � � glh Dxvvdjh �Nxsihu ohlwhw ghq Vwurp� huvfkolh�hq1 Glhvhu
Uhjho ndqq pdq dehu dxfk irojhqgh rqwrorjlvfkh Irupxolhuxqj jhehq= Zhqq dooh Remhnwh @
gdv Phunpdo � kdehq xqg gdv Remhnw K hlq @ lvw +@ jhqdqqw zlug,/ vr kdw gdv Remhnw K gdv
Phunpdo � 1 Ghu orjlvfkhq Uhjho �Dxv ghu Dxvvdjh � a � irojw orjlvfk glh Dxvvdjh � a ��
+� a � c � a �, oç�w vlfk glh Irup irojhqghu rqwrorjlvfkhu Ehkdxswxqj jhehq= �Zhqq hlq
Vdfkyhukdow � a � h{lvwlhuw/ vr h{lvwlhuw hlq Vdfkyhukdow � a ��1 Ylhoh Ehkdxswxqjhq ghu
Orjln kdehq dxfk rkqh vsudfkolfkh Xpirupxqjhq glh Irup rqwrorjlvfkhu Ehkdxswxqjhq/ vr
ehlvslhovzhlvh glh Ehkdxswxqjhq �hqwzhghu � rghu ���/ �Hv lvw xqpùjolfk/ gd� � xqg ���/
�@ lvw lghqwlvfk plw @�/ �zhqq �/ vr ����/ �Hv lvw qlfkw pùjolfk/ gd� zhghu � qrfk ��� xvz1
Hlqh vrofkh Rqwrorjlvlhuxqj ghu Jhvhw}h ghu Orjln hujlew vlfk dehu qlfkw dxv ghu Qdwxu glhvhu
Jhvhw}h/ vrqghuq kçqjw yrq dqghuhq Xpvwçqghq de/ lqvehvrqghuh yrq xqvhuhu Ehtxhpolfknhlw
lp Vsudfkjheudxfk xqg yrq ghu idvw vhoevwyhuvwçqgolfk jhzrughqhq Jhzrkqkhlw/ ghq Lqkdow
xqvhuhu Dxvvdjhq dxi glh plw ghq lq lkqhq yrunrpphqghq Whuplql eh}hlfkqhwhq Jhjhqvwçqgh
}x eh}lhkhq1 Orjlvfkh Jhvhw}h zhughq gxufkdxv qlfkw ghvkdoe dn}hswlhuw/ zhlo glh xqv xpjh0
ehqgh Zhow vr ehvfkd�hq lvw/ zlh lq lkqhq dxvjhvdjw zlug1 Vlh vlqg nhlqh Yhudoojhphlqhuxqjhq
yrq Ehredfkwxqjvuhvxowdwhq/ vrqghuq vlh zhughq dxvvfkolh�olfk ghvkdoe dn}hswlhuw/ zhlo vlh Whloh
ghu Gh�qlwlrq ghu lq lkqhq yrunrpphqghq orjlvfkhq Rshudwruhq rghu Irojhuxqjhq dxv vrofkhq
Gh�qlwlrqhq vlqg1 Vr zhughq glh Rshudwruhq �xqg�/ �rghu�/ �qlfkw� xvz1 jhudgh vr lq ghq
Vsudfkjheudxfk hlqjhiÿkuw/ gd� glh Ehkdxswxqjhq �hqwzhghu � rghu ���/ �zhqq �/ vr ����
xvz1 iÿu eholheljh Dxvvdjhq jhowhq1 Xqg zhqq zlu ehkdxswhq/ gd� zlu lq ghu Zhow qlujhqgzr
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51 Ndslwho Orjln xqg dqghuh Glv}lsolqhq
xqg qlujhqgzdqq hlqh Vlwxdwlrq dqwuh�hq/ iÿu glh hlqh Dxvvdjh ghu Irup �� a ��� zdku lvw/
vr juÿqghw vlfk xqvhuh ßehu}hxjxqj gxufkdxv qlfkw gdudxi/ gd� zlu glh Zhow }x doohq ]hlwhq
dq doohq Ruwhq xqwhuvxfkw kdehq/ vrqghuq dxvvfkolh�olfk gdudxi/ gd� zlu glh Rshudwruhq �xqg�
xqg �qlfkw� iÿu Dxvvdjhq jhudgh vr yhuzhqghq/ gd� hlq Dn}hswlhuhq ghu Pùjolfknhlw hlqhu Vl0
wxdwlrq � a �� hlqidfk qlfkw }xoçvvlj lvw1 Glhv lvw vfkrq doohlq gdudxv huvlfkwolfk/ gd� zlu xqv
yroonrpphq vlfkhu vlqg/ hlqhq Ihkohu ehjdqjhq }x kdehq/ zhqq zlu lq xqvhuhq ßehuohjxqjhq
vfkhlqedu jh}zxqjhq vlqg/ hlqh Dxvvdjh ghu Irup � a �� }x dn}hswlhuhq1

Nxu} jhvdjw/ ghq orjlvfkhq Uhjhoq olhjhq nhlqh rqwrorjlvfkhq Dqqdkphq }xjuxqgh1 Gdv Eh0
vwuhehq/ ghq orjlvfkhq Uhjhoq glh Urooh rqwrorjlvfkhu Jhvhw}h }x}xvfkuhlehq rghu lujhqgzhofkh
rqwrorjlvfkhq Jhvhw}h }x vxfkhq/ xp glh orjlvfkhq Jhvhw}h }x ehjuÿqghq/ iÿkuw qxu }x ylhohq
Vfkzlhuljnhlwhq xqg Xqjhuhlpwkhlwhq lq ghu Sklorvrsklh xqg yhuzluuw }lhpolfk hlqidfkh Glqjh1
Glh orjlvfkhq Uhjhoq kdehq lkuh Juxqgodjh dxvvfkolh�olfk lq ghu Urooh/ glh glh Vsudfkh lp Ohehq
xqg lq ghu Wçwljnhlw ghu Phqvfkhq vslhow1 Zhqq lujhqgzhofkh Jhjhqvwçqgh +glh vsudfkolfkhq
]hlfkhq, ehjlqqhq/ lp Ohehq ghu Phqvfkhq glh Urooh yrq Whuplql/ Dxvvdjhq xqg orjlvfkhq Rsh0
udwruhq }x vslhohq/ vr hujlew vlfk dxv glhvhu Urooh vhoevw/ gd� iÿu vlh glh lq ghu Orjln �{lhuwhq
Uhjhoq jhowhq1 Qdwÿuolfk }zlqjw glh Hunhqqwqlvsud{lv glh Phqvfkhq/ hlqh ehvwlppwh Duw yrq
orjlvfkhq Rshudwruhq xqg ehvwlppwh Vwuxnwxuhq yrq Whuplql xqg Dxvvdjhq lq ghq Jheudxfk
hlq}xiÿkuhq1 Pdq wul�w sudnwlvfk ehvwlppwh Vlwxdwlrqhq dq/ lq ghqhq glh hlqhq Jhjhqvwçqgh
dqghuh dxvvfkolh�hq/ lq ghqhq Jhjhqvwçqgh qhehqhlqdqghu h{lvwlhuhq xvz1/ xqg glhvh Vlwxdwlr0
qhq glhqhq dov Dxvjdqjvsxqnw iÿu glh Hlqiÿkuxqj ghu hqwvsuhfkhqghq orjlvfkhq Rshudwruhq lq
ghq Jheudxfk1 Yrq ghp Ehuhlfk ghu Zhow/ ghu plw Kloih yrq Whuplql xqg Dxvvdjhq ehvfkulhehq
zlug/ kçqjw hv de/ zhofkh orjlvfkhq Rshudwruhq xqg zhofkh W|shq yrq Whuplql xqg Dxvvdjhq
iÿu glhvhv ]lho dxvjhzçkow zhughq1 Glhv kdw mhgrfk nhlqhuohl Hlq x� dxi gdv rehq Jhvdjwh/ ghqq
zlu vsudfkhq qxu yrq ghq Uhjhoq }xp Rshulhuhq plw Whuplql/ Dxvvdjhq xqg Rshudwruhq xqg
qlfkw gduÿehu/ zduxp vlh dxiwuhwhq xqg zduxp jhudgh vlh xqg qlfkw dqghuh yhuzhqghw zhughq1

Dov Ehlvslho iÿu hlqh rqwrorjlvfkh Dx�dvvxqj orjlvfkhu Jhvhw}h ehwudfkwhq zlu glh Phlqxqj
E1 Uxvvhoov1 Hu zhqghw vlfk jhjhq glh Dx�dvvxqj orjlvfkhu Jhvhw}h dov Ghqnjhvhw}h xqg dujx0
phqwlhuw zlh irojw= �Ghu Qdph �Ghqnjhvhw}hc lvw hehqidoov luuhiÿkuhqg> ghqq hv nrppw qlfkw
gdudxi dq/ gd� zlu lq ßehuhlqvwlppxqj plw lkqhq ghqnhq/ vrqghuq hv nrppw gdudxi dq/ gd�
gdv Yhukdowhq ghu Glqjh lkqhq hqwvsulfkw/ plw dqghuhq Zruwhq= ghu Sxqnw lvw/ gd� zlu ulfkwlj
ghqnhq/ zhqq zlu lq ßehuhlqvwlppxqj plw lkqhq ghqnhq1� +Uxvvhoo 4<9</ V1 98, ]xu Ehjuÿq0
gxqj ehwudfkwhw hu ghq Vdw} yrp dxvjhvfkorvvhqhq Zlghuvsuxfk= �Qlfkwv ndqq }xjohlfk vhlq
xqg qlfkw vhlq� rghu jhqdxhu �Qlfkwv ndqq johlfk}hlwlj hlqh ehvwlppwh Hljhqvfkdiw kdehq xqg
qlfkw kdehq�1 Glhvhv Sulq}ls zlug kçx�j ghvkdoe hlq Ghqnjhvhw} jhqdqqw/ zhlo zlu xqv yrq
vhlqhu Qrwzhqgljnhlw gxufk Ghqnhq xqg qlfkw gxufk Ehredfkwxqj ghu Dx�hqzhow ÿehu}hxjhq1
Zlu iÿkuhq hlq oçqjhuhv ]lwdw dq/ xp glh Dujxphqwdwlrqvzhlvh Uxvvhoov iÿu hlqh rqwrorjlvfkh
Dx�dvvxqj orjlvfkhu Jhvhw}h }x yhughxwolfkhq1 �Zhqq zlu hlqpdo jhvhkhq kdehq/ gd� hlq Edxp
hlqh Exfkh lvw/ eudxfkhq zlu qlfkw qrfk hlqpdo klq}xvhkhq/ xp vlfkhu }x vhlq/ gd� hu qlfkw dxfk
johlfk}hlwlj nhlqh Exfkh lvw> ghu Jhgdqnh doohlq jlew xqv }x hunhqqhq/ gd� vr hwzdv xqpùjolfk
lvw1 Wurw}ghp lvw glh Irojhuxqj/ gd� ghu Vdw} yrp Zlghuvsuxfk hlq Ghqnjhvhw} lvw/ idovfk1 Zdv
zlu jodxehq/ zhqq zlu dq ghq Vdw} yrp Zlghuvsuxfk jodxehq/ lvw qlfkw/ gd� xqvhu Ehzx�wvhlq
vr nrqvwuxlhuw lvw/ gd� hv ghq Vdw} yrp Zlghuvsuxfk iÿu zdku kdowhq px�1 Glhvh Dqvlfkw lvw
huvw gdv Hujheqlv hlqhu sv|fkrorjlvfkhq Uh h{lrq/ glh ghq Jodxehq dq ghq Vdw} yrp Zlghu0
vsuxfk vfkrq yrudxvvhw}w1 Ghu Jodxeh dq ghq Vdw} yrp Zlghuvsuxfk ehwul�w Glqjh/ qlfkw eor�
Jhgdqnhq1 Zlu jodxehq }1E1 qlfkw/ gd� zlu qlfkw johlfk}hlwlj ghqnhq nùqqwhq/ hlq Edxp zçuh
hlqh Exfkh xqg dxfk nhlqh Exfkh1 Zlu jodxehq/ gd�/ zhqq ghu Edxp hlqh Exfkh lvw/ hu qlfkw
johlfk}hlwlj nhlqh Exfkh vhlq ndqq1 Ghu Vdw} yrp Zlghuvsuxfk lvw dovr hlq Vdw} ÿehu Glqjh
xqg qlfkw eor� ÿehu Jhgdqnhq> xqg zhqq dxfk ghu Jodxeh dq ghq Vdw} yrp Zlghuvsuxfk hlq
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Devfkqlww 515 Orjln xqg Rqwrorjlh
Jhgdqnh lvw/ vr lvw grfk ghu Vdw} yrp Zlghuvsuxfk vhoevw nhlq Jhgdqnh/ vrqghuq hlq Idnwxp/
gdv glh Glqjh ghu Dx�hqzhow ehwul�w1 Zhqq gdv/ zdv zlu jodxehq/ zhqq zlu dq ghq Vdw} yrp
Zlghuvsuxfk jodxehq/ qlfkw dxi glh Glqjh ghu Dx�hqzhow }xwuçih/ zÿugh ghu Xpvwdqg/ gd� zlu
jh}zxqjhq vlqg/ vr }x ghqnhq/ qlfkw jdudqwlhuhq/ gd� ghu Vdw} yrp Zlghuvsuxfk qlfkw idovfk
vhlq ndqq/ xqg gdv }hljw/ gd� hv vlfk ehl glhvhp Vdw} qlfkw xp hlq Ghqnjhvhw} kdqghoq ndqq1�
+Uxvvhoo 4<9</ V1 :; i1,

Zlu dn}hswlhuhq glh Dx�dvvxqj Uxvvhoov/ gd� orjlvfkh Jhvhw}h nhlqh Ghqnjhvhw}h vlqg1 Zlu
kdehq dehu dxfk ehuhlwv jh}hljw/ lq zhofkhp Vlqqh orjlvfkh Jhvhw}h lp Ghqnhq hlqh Urooh vslh0
ohq1 Glh Dx�dvvxqj Uxvvhoov/ qdfk ghu orjlvfkh Jhvhw}h Dxvvdjhq ÿehu glh Glqjh ghu Dx�hqzhow
gduvwhoohq/ nùqqhq zlu doohuglqjv qlfkw dn}hswlhuhq/ xqg Uxvvhoo olhihuw }xp Whlo vhoevw glh Du0
jxphqwh jhjhq hlqh vrofkh Dx�dvvxqj1 Uxvvhoo vdjw/ gd� pdq gdv Jhvhw} yrp dxvjhvfkorvvhqhq
Zlghuvsuxfk qlfkw gxufk Ehredfkwxqj ghu Dx�hqzhow jhzlqqw1 Zhqq zlu hv dehu dov jÿowlj
hlqvhkhq nùqqhq/ rkqh glh Dx�hqzhow }x ehredfkwhq/ gdqq jlew hv xqv dxfk nhlqh Lqirupdwl0
rq ÿehu glh Dx�hqzhow1 Glh Jÿowljnhlw ghv Vdw}hv yrp dxvjhvfkorvvhqhq Zlghuvsuxfk hujlew
vlfk hlq}lj xqg doohlq dxv ghu Ihvwohjxqj ghu Yhuzhqgxqjvzhlvh ghu vsudfkolfkhq ]hlfkhq �xqg�
xqg �qlfkw�1 Glhvh Rshudwruhq zhughq jhudgh vr hlqjhiÿkuw/ gd� ghu Vdw} �E� a ��� jÿowlj
lvw1 Qdwÿuolfk kdw ghu Vdw} yrp dxvjhvfkorvvhqhq Zlghuvsuxfk xqg dxfk ghu Vdw} yrp dxv0
jhvfkorvvhqhq Gulwwhq � b �� glh Irup hlqhu rqwrorjlvfkhq Ehkdxswxqj1 Zhqq glhvh Vçw}h
dehu rqwrorjlvfkh Ihvwvwhooxqjhq vhlq vroohq/ zrkhu kdehq zlu gdqq glh Jhzl�khlw lkuhu xqhlq0
jhvfkuçqnwhq JÿowljnhlwB Dooh jhqhuhoohq Vçw}h ÿehu glh Zhow/ glh vlfk qlfkw dxv vsudfkolfkhq
Ihvwohjxqjhq hujhehq/ kdehq nhlqh devroxwh Jhzl�khlw1 Hv lvw lpphu glh Pùjolfknhlw r�hq/ gd�
lq ghu Qdwxu grfk qrfk hlq Jhjhqehlvslho dxiwulww/ gdv ghq ehwuh�hqghq jhqhuhoohq Vdw} zlghu0
ohjw/ pdj glh Zdkuvfkhlqolfknhlw glhvhu Pùjolfknhlw dxfk qrfk vr jhulqj vhlq1 Glh jhqdqqwhq
orjlvfkhq Jhvhw}h nùqqhq jhudgh ghvkdoe qlfkw gxufk glh Huidkuxqj zlghuohjw zhughq/ zhlo vlh
hehq nhlqh hfkwhq Dxvvdjhq ÿehu glh Uhdolwçw vlqg1 Vlh kdehq qxu glh Irup yrq Dxvvdjhq ÿehu
glh Zhow/ vlqg dehu zdku doohlq dxi Juxqg ghu Hljhqvfkdiwhq ghu lq lkqhq yrunrpphqghq orjl0
vfkhq Rshudwruhq xqg olhihuq xqv ghvkdoe dxfk nhlqh Lqirupdwlrqhq ÿehu glh qlfkwvsudfkolfkh
Dx�hqzhow1

Qhehq ghu Dx�dvvxqj ghu Orjln dov Ohkuh yrq ghq doojhphlqhq Jhvhw}pç�ljnhlwhq ghv Vhlqv
zlug dxfk qrfk hlqh dqghuh rqwrorjlvfkh Ghxwxqj orjlvfkhu Jhvhw}h yhuwuhwhq1 Pdq ehkdxswhw/
hv jçeh qlfkw qxu hlqh Orjln/ glh glh doojhphlqhq Jhvhw}pç�ljnhlwhq ghv Vhlqv ehvfkuhleh/ vrq0
ghuq iÿu yhuvfklhghqh Ehuhlfkh ghu Zlunolfknhlw jçeh hv yhuvfklhghqh Orjlnhq1 Vr xqwhuvfkhlghw
pdq hwzd lq ghu lqwxlwlrqlvwlvfkhq Ulfkwxqj ghu pdwkhpdwlvfkhq Juxqgodjhqiruvfkxqj }zlvfkhq
hlqhu Orjln iÿu hqgolfkh xqg hlqhu Orjln iÿu xqhqgolfkh Ehuhlfkh/ rghu lp ]xvdpphqkdqj plw
jhzlvvhq phwkrgrorjlvfkhq Vfkzlhuljnhlwhq ghu prghuqhq Sk|vln vsulfkw pdq yrq hlqhu ehvrq0
ghuhq Orjln ghu Plnursk|vln lp Xqwhuvfklhg }xu ÿeolfkhq Orjln ghu Pdnursk|vln1 Qhehq ghq
Xqjhuhlpwkhlwhq/ glh vlfk ehl mhghu rqwrorjlvfkhq Ghxwxqj orjlvfkhu Jhvhw}h hujhehq/ hqwvwh0
khq klhu qrfk }xvçw}olfkh Vfkzlhuljnhlwhq1 Zlu yhuzhlvhq klhu qxu dxi irojhqghv Glohppd/ gdv
vlfk dxv hlqhp Dn}hswlhuhq yrq vrjhqdqqwhq ehuhlfkvvsh}l�vfkhq Orjlnhq hujlew1 Xp hlqhq
Ehuhlfk ghu Zlunolfknhlw }x ehvfkuhlehq/ ehqùwljw pdq hlqh Orjln +Vsudfkirup,1 Zhqq dehu
glh mhzhloljh Orjln yrp Fkdudnwhu +ghu Ehvfkuhlexqj, ghv mhzhloljhq Ehuhlfkhv dekçqjw/ zlh
vroo pdq gdqq glh }xu Ehvfkuhlexqj glhvhv Ehuhlfkhv qrwzhqgljh Orjln dxvzçkohqB Hv hujlew
vlfk irojhqgh dxvzhjorvh Vlwxdwlrq= ]xu Ehvfkuhlexqj px� pdq hlqh Orjln kdehq/ dehu xp }x
zlvvhq/ zhofkh Orjln/ px� pdq yrukhu hlqh Ehvfkuhlexqj ghv ehwuh�hqghq Ehuhlfkhv kdehq1
Pdq nrppw dovr zhghu }x hlqhu Orjln qrfk }x hlqhu Ehvfkuhlexqj ghv ehwuh�hqghq Ehuhlfkhv1
Dxviÿkuolfkhu ehwudfkwhq zlu glhvh Sureohpdwln lp qçfkvwhq Devfkqlww1
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51 Ndslwho Orjln xqg dqghuh Glv}lsolqhq
516 Glh Xqlyhuvdolwçw orjlvfkhu Uhjhoq
Zlh zlu ehuhlwv vdjwhq/ vwhoow glh Orjln vrofkh Uhjhoq iÿu Whuplql/ Dxvvdjhq xqg orjlvfkh
Rshudwruhq dxi/ glh qlfkw gdyrq dekçqjhq/ }x zhofkhu Vsudfkh glh Whuplql/ Dxvvdjhq xqg
Rshudwruhq jhkùuhq1 Hv jlew nhlqh vsh}lhooh Orjln iÿu Ghxwvfkh/ Hqjoçqghu/ Uxvvhq xvz1 Hv
jlew dxfk nhlqh vsh}lhooh Orjln iÿu Pdwkhpdwlnhu/ Sk|vlnhu/ Plnursk|vlnhu/ Pdnursk|vlnhu/
Srolwlnhu/ Mxulvwhq xvz1/ ghqq glh Orjln �qghw gdv/ zdv vlh vxfkw= Uhjhoq/ glh xqdekçqjlj yrq
ghu Irup ghu Vsudfkh xqg yrq ghp Jhjhqvwdqgvehuhlfk vlqg/ iÿu ghq glh Vsudfkh dxvjhduehlwhw
zlug1 Dxi Juxqg ghu Rulhqwlhuxqj ghu Orjln xqg ghu yrq lku yhuzhqghwhq Phwkrghq vlqg dovr
glh yrq lku irupxolhuwhq Uhjhoq +Jhvhw}h, xqlyhuvdo1

Zhqq zlu hlqhq ehvwlppwhq orjlvfkhq Rshudwru k vr hlqjhiÿkuw kdehq/ gd� qdfk vhlqhu
Gh�qlwlrq hlqh jhzlvvh Uhjho - iÿu glh lkq hqwkdowhqhq Whuplql xqg Dxvvdjhq jlow/ vr ndqq hv
nhlqhq Idoo jhehq/ lq ghp ghu Rshudwru k yhuzhqghw zlug xqg glh Uhjho - vlfk dov ihkohukdiw
huzhlvw1 Dqjhqrpphq/ zlu kdehq ghq Rshudwru a vr gh�qlhuw/ gd� iÿu eholheljh Dxvvdjhq �/
� xqg � glh Uhjhoq jhowhq=
4, dxv � a� lvw deohlwedu � a �>
5, dxv � a� lvw deohlwedu �>
6, dxv � a� lvw deohlwedu �>
7, dxv E� a E� a ��� lvw deohlwedu EE� a�� a �� xqg xpjhnhkuw1
Glh Iudjh/ zhofkh Hljhqvfkdiwhq ghu Rshudwru a kdw/ pÿvvhq zlu lp Idooh glhvhu Gh�qlwlrq
zlh irojw ehdqwzruwhq= Glhvhu Rshudwru lvw vr ehvfkd�hq/ gd� iÿu lkq glh Uhjhoq 407 jhowhq1
Hv lvw yroonrpphq r�hqvlfkwolfk/ gd� hv mhw}w vlqqorv lvw/ Içooh }x vxfkhq/ lq ghqhq hlqh ghu
Uhjhoq 407 ihkohukdiw lvw1 Zhqq zlu hqwvfkhlghq/ gd� hlqh glhvhu Uhjhoq }x yhuzhuihq lvw/ vr
ehghxwhw gdv qxu= Hqwzhghu zlu yhuzhfkvhoq ghq Rshudwru a plw lujhqghlqhp dqghuhq/ rghu lq
ghu yruolhjhqghq Vlwxdwlrq lvw hlq qhxhu Rshudwru qùwlj/ ghu ghp Rshudwru a çkqolfk lvw/ vlfk
dehu yrq lkp xqwhuvfkhlghw/ rghu zlu kdehq lpsol}lw yrq ghu iuÿkhu jhwur�hqhq Gh�qlwlrq ghv
Rshudwruv Devwdqg jhqrpphq1 Hv h{lvwlhuw mhgrfk glh Phlqxqj/ gd� glh Jhvhw}h ghu Orjln
qlfkw xqlyhuvdo vhlhq/ g1 k1/ hv zhughq Içooh }xjhodvvhq/ lq ghqhq hlq xqg gdvvhoeh Jhvhw} ghu
Orjln lq hlqhp Hunhqqwqlvehuhlfk }x ulfkwljhq xqg lq dqghuhq Hunhqqwqlvehuhlfkhq }x idovfkhq
Uhvxowdwhq iÿkuw1 Plw dqghuhq Zruwhq/ pdq oç�w }x/ gd� glh orjlvfkhq Jhvhw}h Dxvqdkphq
kdehq xqg yrp Jhjhqvwdqgvehuhlfk dekçqjhq1 Vr vwdppw qrfk dxv ghp yruljhq Mdkukxq0
ghuw glh Wudglwlrq/ orjlvfkh Zlghuvsuÿfkh lq eh}xj dxi ßehujdqjv}xvwçqgh yrq Remhnwhq dov
ehuhfkwljw }x}xodvvhq +klhuehl zlug }xjhodvvhq/ gd� Dxvvdjhq ghu Irup �� a ��� iÿu hlqljh
Dxvvdjhq � zdku vhlq nùqqhq,1 Lq ghu prghuqhq orjlvfk0sklorvrsklvfkhq Olwhudwxu nrpphq
qrfk glh Ehvfkuçqnxqjhq ghv Jhvhw}hv yrp dxvjhvfkorvvhqhq Gulwwhq xqg ghu Ehvhlwljxqjvuh0
jho ghu grsshowhq Qhjdwlrq klq}x +klhuehl zlug }xjhodvvhq/ gd� Dxvvdjhq ghu Irup � b ��
xqg �Zhqq ���/ vr �� qlfkw lpphu zdku vlqg, vrzlh hlqh Hlqvfkuçqnxqj ghv Jhvhw}hv ghu
Nrppxwdwlylwçw +klhuehl zlug dqjhqrpphq/ gd� hlqh Xpvwhooxqj yrq � xqg � lq Dxvvdjhq
ghu Irup �� xqg �� qlfkw lpphu ehuhfkwljw lvw, xqg dqghuhu orjlvfkhu Jhvhw}h1

Lq glhvhp ]xvdpphqkdqj hujhehq vlfk irojhqgh Iudjhq= 4, Zduxp vlhkw pdq jhudgh glhvh
orjlvfkhq Jhvhw}h +�� b ���/ �Hv lvw xqpùjolfk/ gd� � xqg ��� xvz1, dov qlfkwxqlyhuvdo
dq xqg qlfkw dqghuhB 5, Nùqqhq dxfk qrfk Içooh dxiwuhwhq/ zr vlfk }xvçw}olfk qrfk dqghuh
orjlvfkh Jhvhw}h dov qlfkwxqlyhuvdo huzhlvhqB 6, Jlew hv wurw}ghp qrfk orjlvfkh Jhvhw}h/ glh
xqlyhuvdo jÿowlj eohlehqB 7, Zr olhjw glh Juhq}h }zlvfkhq xqlyhuvdohq xqg qlfkwxqlyhuvdohq
orjlvfkhq Jhvhw}hqB Dxi glhvh Iudjhq gdui pdq nhlqh yhuqÿqiwljhq Dqwzruwhq huzduwhq/ ghqq
hlq Dn}hswlhuhq ghu Qlfkwxqlyhuvdolwçw orjlvfkhu Uhjhoq lvw hlqh Iuxfkw yrq Pl�yhuvwçqgqlvvhq1
Orjlvfkh Jhvhw}h odvvhq lkuhu hljhqhq Qdwxu qdfk +ghu Phwkrgh lkuhu Dxivwhooxqj qdfk, nhlqh
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Devfkqlww 517 Xqlyhuvdolwçwv0 yhuvxv Wrohudq}sulq}ls
Dxvqdkphq }x xqg kçqjhq qlfkw yrq ghq Ehvrqghukhlwhq glhvhv rghu mhqhv Hunhqqwqlvehuhlfkhv
de1 Yrq ghq Ehvrqghukhlwhq ghu Hunhqqwqlvehuhlfkh kçqjw qxu de/ zhofkh ghu ehndqqwhq xqg
pùjolfkhq orjlvfkhq Jhvhw}h yhuzhqghw zhughq1 Glh �Idnwhq�/ dxi glh vlfk glh Yhuwuhwhu ghu
Nrq}hswlrq ghu Qlfkwxqlyhuvdolwçw orjlvfkhu Jhvhw}h vwÿw}hq/ vlqg hlq Hujheqlv ghu Yhuzhfkvh0
oxqj yhuvfklhghqhu orjlvfkhu Iruphq1

Hv lvw fkdudnwhulvwlvfk/ gd� xqwhu ghq Yhuwuhwhuq ghu qlfkwxqlyhuvdohq Orjlnnrq}hswlrq nhl0
qh Hlqpÿwljnhlw gduÿehu ehvwhkw/ zhofkh orjlvfkhq Jhvhw}h dov qlfkwxqlyhuvdo dq}xvhkhq vlqg1
Glh hlqhq yhuzhuihq gdv Jhvhw} yrp dxvjhvfkorvvhqhq Zlghuvsuxfk/ odvvhq dehu glh Uhjho }xu
Ehvhlwljxqj ghu grsshowhq Qhjdwlrq/ glh nrppxwdwlyhq Jhvhw}h xvz1 jhowhq/ zçkuhqg dqgh0
uh gdv Jhvhw} yrp dxvjhvfkorvvhqhq Gulwwhq yhuzhuihq xqg gdv Jhvhw} yrp dxvjhvfkorvvhqhq
Zlghuvsuxfk jhowhq odvvhq1

Glh Looxvlrq/ orjlvfkh Uhjhoq vhlhq qlfkwxqlyhuvdo/ hqwvwhkw whlozhlvh dxfk ghvkdoe/ zhlo glh
orjlvfkhq Rshudwruhq qlfkw dxvuhlfkhqg vwuhqj gh�qlhuw vlqg/ glh hqwvsuhfkhqghq vsudfkolfkhq
Dxvguÿfnh phkughxwlj xqg yhuvfkzrpphq vlqg +lq yhuvfklhghqhq Ehghxwxqjhq yhuzhqghw zhu0
ghq,/ rghu zhlo ghq Shuvrqhq/ glh vlfk plw ghq jhjhehqhq orjlvfkhq Rshudwruhq ehvfkçiwljhq/
lkuh vwuhqjhq Gh�qlwlrqhq qlfkw ehndqqw vlqg rghu zhlo vlh jdu qlfkw glh Pùjolfknhlw vrofkhu Gh0
�qlwlrqhq vhkhq1 Hlqh ehghxwhqgh Urooh vslhow klhu dxfk ghu Vhqvdwlrqvgudqj xqg ghu Zxqvfk/
lq ghu Zlvvhqvfkdiw dxfk gruw hlqhq Xpvwxu} }x yroo}lhkhq/ zr hlq vrofkhu xqvlqqlj xqg xq0
pùjolfk lvw1 Glh Srvlwlrq ghu Orjln lvw lq doohq glhvhq Içoohq jhqdx ehvwlppw= Vlh kdw glh
Dxijdeh/ glh orjlvfkhq Plwwho ghu Vsudfkh vr }x ehduehlwhq/ gd� mhghu Dqod� }xp ]zhliho dq
ghu Xqlyhuvdolwçw orjlvfkhu Uhjhoq ehvhlwljw zlug1

517 Xqlyhuvdolwçwv0 yhuvxv Wrohudq}sulq}ls
Glh Jhjqhu ghu Xqlyhuvdolwçw orjlvfkhu Uhjhoq ehuxihq vlfk riw dxi gdv Wrohudq}sulq}ls lq ghu Or0
jln1 Glh suçjqdqwhvwh Irupxolhuxqj huklhow glhvhv Sulq}ls zrko gxufk U1 Fduqds lq vhlqhu Duehlw
�Orjlvfkh V|qwd{ ghu Vsudfkh� +Fduqds 4<67,1 Qdfkghp hu hlqljh qhjdwlyh Irughuxqjhq yrq
Eurxzhu/ Ndxipdqq xqg Zlwwjhqvwhlq ehvfkulhehq kdw/ gxufk glh jhzlvvh ÿeolfkh Vsudfkiruphq
0 Dxvguxfnvzhlvhq xqg Vfkox�zhlvhq 0 dxvjhvfkdowhw zhughq vroohq/ jlew hu vhlqhu Hlqvwhooxqj
}x vrofkhq Irughuxqjhq doojhphlq irojhqghq Dxvguxfn= �Zlu zroohq qlfkw Yhuerwh dxivwhoohq/
vrqghuq Ihvwvhw}xqjhq wuh�hq1 Hlqljh ghu elvkhuljhq Yhuerwh kdehq gdv klvwrulvfkh Yhuglhqvw/
gd� vlh dxi zlfkwljh Xqwhuvfklhgh qdfkguÿfnolfk dxiphunvdp jhpdfkw kdehq1 Dehu vrofkh Yhu0
erwh nùqqhq gxufk hlqh gh�qlwrulvfkh Xqwhuvfkhlgxqj huvhw}w zhughq1� +Fduqds 4<67/ V1 77078,
Xqg zhlwhu= �Lq ghu Orjln jlew hv nhlqh Prudo1 Mhghu pdj vhlqh Orjln/ g1 k1 vhlqh Vsudfkirup
dxiedxhq zlh hu zloo1 Qxu px� hu/ zhqq hu plw xqv glvnxwlhuhq zloo/ ghxwolfk dqjhehq/ zlh
hu hv pdfkhq zloo/ v|qwdnwlvfkh Ehvwlppxqjhq jhehq dqvwdww sklorvrsklvfkhu Huùuwhuxqjhq1�
+hehqgd/ V1 78,

Fduqds jde glhvhp Sulq}ls vhlqhq hlqjçqjljhq Qdphq Wrohudq}sulq}ls/ zhlvw dehu gdudxi
klq/ gd� hv yrq Nduo Phqjhu }xhuvw irupxolhuw zxugh1 Lq vhlqhq �Vhohfwhg Sdshuv lq Orjlf dqg
Irxqgdwlrqv/ Glgdfwlfv/ Hfrqrplfv� jlew glhvhu lq hlqhp hlqohlwhqghq Devfkqlww xqwhu ghp Wl0
who �Orjlfdo Wrohudqfh lq wkh Ylhqqd Flufoh� hlqh dxviÿkuolfkhuh Fkdudnwhulvwln glhvhv Sulq}lsv
xqg vnl}}lhuw nxu} vhlqh Jhvfklfkwh1 Phqjhu kdwwh phkuhuh Mdkuh plw O1 H1 M1 Eurxzhu }xvdp0
phqjhduehlwhw/ xqg hv lvw r�hqvlfkwolfk/ gd� glh Nrqnxuuhq}vlwxdwlrq }zlvfkhq ghu nodvvlvfkhq
Orjln/ glh lp Juxqgodjhqvwuhlw ghu Pdwkhpdwln yru doohp yrq Kloehuw xqg vhlqhu Vfkxoh 0 ghq
vrjhqdqqwhq Irupdolvwhq 0 yhuwuhwhq zxugh/ xqg ghu lqwxlwlrqlvwlvfkhq Orjlnnrq}hswlrq +yrq
hlqhu lqwxlwlrqlvwlvfkhq Orjln ndqq pdq md }x glhvhu ]hlw qrfk qlfkw vsuhfkhq, ghu Kdxswjuxqg
iÿu glh Irupxolhuxqj ghv Wrohudq}sulq}lsv zdu1 Phqjhu ehulfkwhw/ gd� hu lp Iuÿkmdku 4<5:
dp Vfkox� vhlqhv lqwxlwlrqlvwlvfk0irupdolvwlvfkhq Zùuwhuexfkhv ghu Phqjhqohkuh/ lq ghp ylhoh
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51 Ndslwho Orjln xqg dqghuh Glv}lsolqhq
Eurxzhuvfkh Ehjul�velogxqjhq plw ghqhq ghu nodvvlvfk rulhqwlhuwhq Phqjhqohkuh yhujolfkhq xqg
ßehuvhw}xqjvyruvfkoçjh jhpdfkw zxughq/ khuyrujhkrehq kdw/ gd� gdv Zruw �Nrqvwuxnwlylwçw�
zdkuvfkhlqolfk dxi yhuvfklhghqh Zhlvh xqg lq yhuvfklhghqhq Judghq gh�qlhuw zhughq ndqq1 Glh0
vh Lghh zxugh yrq Phqjhu lq vhlqhp Dxivdw} �Ghu Lqwxlwlrqlvpxv� zhlwhu dxvjhedxw/ xqg hu
id�w vlh zlh irojw }xvdpphq=
41 Iÿu mhgh ghu yhuvfklhghqhq Yhuvlrqhq ghu Nrqvwuxnwlylwçw oç�w vlfk hlqh nruuhvsrqglhuhqgh
Pdwkhpdwln/ odvvhq vlfk lqvehvrqghuh dxfk V|vwhph/ glh qrfk vwçunhu ehvfkuçqnw vlqg dov glh
lqwxlwlrqlvwlvfkh Pdwkhpdwln/ hqwzlfnhoq1

Glh vsçwhuh Hqwzlfnoxqj ghu lqwxlwlrqlvwlvfkhq Orjln xqg Pdwkhpdwln kdw Phqjhuv Yrudxvvd0
jh lq glhvhp Sxqnw ehvwçwljw1 Khxwh jlew hv lqqhukdoe ghv Lqwxlwlrqlvpxv xqg Nrqvwuxnwlylvpxv
glh yhuvfklhghqvwhq Vwuùpxqjhq/ vrzrko eh}ÿjolfk ghu yhuzhqghwhq Orjln dov dxfk eh}ÿjolfk
ghv Nrqvwuxnwlylwçwvehjul�v1
51 Gdv Ehkduuhq dxi hlqhu vsh}lhoohq Lghh ghu Nrqvwuxnwlylwçw/ glh Dxv}hlfkqxqj ghu hqwvsuh0
fkhqghq Hqwzlfnoxqjhq dov vlqqyroo xqg glh Yhuzhuixqj yrq wudqv}hqglhuhqghq Hujheqlvvhq dov
vlqqorv kdehq qlfkw ghq jhulqjvwhq nrjqlwlyhq Lqkdow xqg pÿvvhq yrq ghu Orjln xqgPdwkhpdwln
lq glh Elrjudsklh ghv Sursrqhqwhq yhuzlhvhq zhughq1

Phqjhu qhqqw glhvh Dx�dvvxqj hlq Wrohudq}sulq}ls }zhlwhu Rugqxqj/ gdv hlqh Wrohudq} gxufk
grsshowh Qhjdwlrq dxvguÿfnw1 Gd pdq ÿehu nhlqhq noduhq Ehjul� yrq �vlqqyroo� yhuiÿjw/ lvw glh
Dxv}hlfkqxqj hlqhv vsh}lhoohq Nrqvwuxnwlylwçwvehjul�v dov doohlq vlqqyroo grjpdwlvfk xqg px�
lkuhuvhlwv yhuzruihq zhughq1
61 Vdfkh ghu Pdwkhpdwln xqg Orjln lvw dxvvfkolh�olfk glh Iudjh qdfk ghq Dxvvdjhq/ lq glh
ehvwlppwh dqghuh Dxvvdjhq qdfk ehvwlppwhq Uhjhoq xpjhirupw zhughq nùqqhq/ zçkuhqg glh
Ehjuÿqgxqj ghu Dxvvdjhq xqg Xpirupxqjvuhjhoq gxufk hlqhq Dsshoo dq glh Lqwxlwlrq �qlfkwv
dov ohhuh Zruwh vlqg�1 Phqjhu qhqqw glhvh Dx�dvvxqj ghq lpsolndwlrqlvwlvfkhq Vwdqgsxqnw1

Lq vhlqhp Duwlnho �Glh qhxh Orjln� +4<66, hqwzlfnhow hu glhvh Lghhq zhlwhu xqg xqwhuvwuhlfkw=
71 Glh hfkwh Dnwlylwçw ghv Pdwkhpdwlnhuv ehvwhkw lq ghu Xpirupxqj yrq Dxvvdjhq/ glh dxi
yhuvfklhghqhq Zhjhq dxvjhzçkow vhlq nùqqhq/ dehu nodu dqjhjhehq vhlq pÿvvhq/ lq dqghuh
Dxvvdjhq plw Kloih yrq Xpirupxqjvuhjhoq/ glh dxi yhuvfklhghqhq Zhjhq dxvjhzçkow zhughq
nùqqhq/ dehu nodu dqjhjhehq vhlq pÿvvhq1
81 Glhvh hlqidfkh Wdwvdfkhqihvwvwhooxqj lvw doohv/ zdv Pdwkhpdwln xqg Orjln ÿehu glhvh Dnwlylwçw
vdjhq nùqqhq/ glh hlqh Ehjuÿqgxqj zhghu ehqùwljw qrfk hlqhu Ehjuÿqgxqj içklj lvw1

Vrzhlw glh Irupxolhuxqj ghv Phqjhuvfkhq Wrohudq}sulq}lsv1 Ehyru zlu xqv nulwlvfk plw lkp
dxvhlqdqghuvhw}hq/ vhlhq qrfk hlqljh klvwrulvfkh Dqphunxqjhq jhpdfkw/ glh vlfk lp zhvhqwolfkhq
dxfk dxi Phqjhuv Dxviÿkuxqjhq vwÿw}hq1 4<5: ndp Phqjhu dov Surihvvru iÿu Jhrphwulh qdfk
Zlhq/ qdfkghp hu }zhl Mdkuh odqj dov Gr}hqw dq ghu Xqlyhuvlwçw Dpvwhugdp }xvdpphq plw
Eurxzhu jhduehlwhw kdwwh1 Hu zdu vwdun yrq Eurxzhu ehhlq x�w/ rezrko hu lq glhvhu ]hlw gdehl
zdu/ vlfk yrq ghvvhq Dx�dvvxqjhq }x oùvhq1 Hu ehwhloljwh vlfk dq ghq Ehudwxqjhq ghv Zlhqhu
Nuhlvhv xp P1 Vfkolfn1 Zrko xqwhu ghp Hlq x� yrq O1 Zlwwjhqvwhlq vsudfkhq Vfkolfn/ Fduqds/
I1 Zdlvpdqq xqg dxfk K1 Kdkq vwçqglj yrq ghu Vsudfkh xqg ghu Orjln1 Phqjhu/ gdpdov
zrko hlqhu ghu ehvwhq Nhqqhu vrzrko ghu lqwxlwlrqlvwlvfkhq dov dxfk ghu irupdolvwlvfkhq xqg
orjl}lvwlvfkhq Ulfkwxqj lp Juxqgodjhqvwuhlw ghu Pdwkhpdwln/ vwhoow glhvh Hlqkhlw ghu Vsudfkh
xqg ghu Orjln lq Iudjh xqg yhuwulww glh Jhgdqnhq vhlqhv Wrohudq}sulq}lsv1 Dqidqjv zduhq dooh
Plwjolhghu ghv Zlhqhu Nuhlvhv/ plw Dxvqdkph yrq N1 Jùgho/ ghu Phqjhuv Dqvlfkwhq plw �hlqhp
Nrsiqlfnhq� xqwhuvwÿw}wh/ jhjhq glh Dx�dvvxqj Phqjhuv1 Huvw qdfk oçqjhuhq Glvnxvvlrqhq
vhw}w vlfk Phqjhuv Dqvlfkw gxufk xqg hukçow 4<67 lq Fduqdsv �Orjlvfkh V|qwd{ ghu Vsudfkh�
lkuh rehq dqjhjhehqh nodvvlvfkh Irupxolhuxqj1 Grfk Fduqds vfkuhlew lq glhvhp Exfk dxfk=
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Devfkqlww 517 Xqlyhuvdolwçwv0 yhuvxv Wrohudq}sulq}ls
�Glh klhu jhqdqqwh wrohudqwh Hlqvwhooxqj gÿuiwh/ eh}rjhq dxi vsh}lhooh pdwkhpdwlvfkh Ndonÿoh/
ghq phlvwhq Pdwkhpdwlnhuq qdkholhjhq/ rkqh gd� pdq vlh dxvguÿfnolfk dxv}xvsuhfkhq s hjw1�
+Fduqds 4<67/ V1 78,

Gdv çujhuwh Phqjhu qdwÿuolfk/ xqg hu nrqwhuwh 4<6:= �Lfk zçuh joÿfnolfk jhzhvhq/ zhqq Fdu0
qds uhfkw jhkdew kçwwh/ dehu gd glh surplqhqwhq Pdwkhpdwlnhu +Srlqfduì/ glh Sdulvhu Vfkxoh }x
Ehjlqq xqvhuhv Mdkukxqghuwv/ Kloehuw/ Zh|o/ Eurxzhu,/ glh vlfk plw ghq Juxqgodjhq ghu Pdwkh0
pdwln ehvfkçiwljw kdehq/ h{sol}lw Phlqxqjhq çx�huwhq/ glh 0 vrzhlw vlh dxfk vrqvw yrqhlqdqghu
dezhlfkhq 0 dooh ghp rehq jhqdqqwhq Sulq}ls gldphwudo hqwjhjhqjhvhw}w zduhq/ ehgdxuh lfk/
gd� lfk glh Yhudqwzruwxqj doohlqh wudjhq px�1� +Phqjhu 4<:</ V1 46, Phqjhu oç�w hv vlfk dxfk
qlfkw qhkphq/ Fduqdsv vfkohfkwhv Jhgçfkwqlv lq eh}xj dxi gdv Wrohudq}sulq}ls khuyru}xkhehq/
gd glhvhu 63 Mdkuh vsçwhu lq vhlqhu �Lqwhoohfwxdo Dxwrelrjudsk|�/ lp Devfkqlww �Wkh Ehjlq0
qlqj ri p| Zrun lq Sklorvrsk|� gdv Wrohudq}sulq}ls huzçkqw xqg klq}xiÿjw/ gd� glh lq lkp
dxvjhguÿfnwh Kdowxqj zçkuhqg vhlqhv jdq}hq Ohehqv glh johlfkh jheolhehq vhl +Vfkloss 4<96/ V1
4;,1

Ohlghu kdw vlfk glh lq ghp Phqjhu0Fduqdsvfkhq0Wrohudq}sulq}ls dxvjhguÿfnwh Kdowxqj ehl
ylhohq Pdwkhpdwlnhuq/ Orjlnhuq xqg Sklorvrskhq gxufkjhvhw}w1 Wrohudq} lvw hlqh orehqvzhuwh
phqvfkolfkh Hljhqvfkdiw/ Lqwrohudq} lvw xqdqjhqhkp/ }hxjw yrq idqdwlvfkhu xqg grjpdwlvfkhu
Kdowxqj xqg lvw ghvkdoe de}xohkqhq1 Vr wuxj glh vxjjhvwlyh Qdphqvjhexqj vlfkhu }xu zhlwhq
Yhueuhlwxqj ghu lq glhvhp Sulq}ls dxvjhguÿfnwhq Dx�dvvxqj ehl1 Grfk zlh vlqg glh Eh}lhkxq0
jhq yrq Wrohudq} xqg zlvvhqvfkdiwolfkhu RemhnwlylwçwB Vfkolh�w Wrohudq} lq ghu Zlvvhqvfkdiw
Remhnwlylwçw hlq rghu dxvB Lq Ohvvlqjv nodvvlvfkhu Ulqjsdudeho jhkw hv gduxp/ zhofkh ghu guhl
jur�hq Uholjlrqhq glh zdkuh vhl1 Gd vlfk plw Dujxphqwhq nhlqhu ghu Yhuwuhwhu ghu yhuvfklh0
ghqhq Uholjlrqhq yrq ghu Ulfkwljnhlw hlqhu dqghuhq Uholjlrq ÿehu}hxjhq oç�w/ odxwhw Ohvvlqjv
Erwvfkdiw/ gd� pdq vlfk zhjhq xqwhuvfklhgolfkhu uholjlùvhu xqg zhowdqvfkdxolfkhu Dx�dvvxqjhq
qlfkw kdvvhq xqg ehnulhjhq vroo/ vrqghuq dxfk lq ghp Dqghuvghqnhqghq ghq Phqvfkhq dfkwhq
xqg gdv Phqvfkolfkh lq ghvvhq Uholjlrq xqg Zhowdqvfkdxxqj vhkhq vroo1 Hlqh vr dxijhid�wh Wr0
ohudq} vfkolh�w qdwÿuolfk hlqh Dujxphqwdwlrq ÿehu glh xqwhuvfklhgolfkhq Dx�dvvxqjhq hlq xqg
qlfkw dxv1 Xqwhueohlew glh Nrppxqlndwlrq xqg Dujxphqwdwlrq/ vr duwhw Wrohudq} lq Johlfkjÿo0
wljnhlw dxv/ g1 k1 zlug }x hlqhu vfkolpphq Irup yrq Lqwrohudq}1 Zlh mhgh Irup ghu phqvfkolfkhq
Jhphlqvfkdiw huirughuw dxfk glh Zlvvhqvfkdiw Wrohudq}1 Rkqh hlqh jhzlvvh Irup ghu Wrohudq}
lvw hlqh vsudfkolfkh Nrppxqlndwlrq xqg vr dxfk Zlvvhqvfkdiw qlfkw pùjolfk1 Zlvvhqvfkdiwolfkh
Wrohudq} lvw h{sol}lw gdqq huirughuolfk/ zhqq gdv yrukdqghqh Zlvvhq rghu glh whfkqlvfkhq Pùj0
olfknhlwhq qlfkw dxvuhlfkhq/ xp hlqh Hqwvfkhlgxqj ÿehu glh Ulfkwljnhlw yrq nrqnxuulhuhqghq
Dx�dvvxqjhq khuehl}xiÿkuhq1 Wrohudq} vfkolh�w klhu lpphu gdv Dn}hswlhuhq yrq Wdwvdfkhq/
glh Ehuhlwvfkdiw }xu Çqghuxqj ghu hljhqhq Phlqxqj xqg gdv R�hqvhlq iÿu Dujxphqwh ghv Dq0
ghuvghqnhqghq hlq1 Ehl Zlvvhqvfkdiwhq/ glh deeloghqghq Fkdudnwhu kdehq/ ghq Qdwxu0 xqg
Jhvhoovfkdiwvzlvvhqvfkdiwhq/ kdw gdv Wrohulhuhq yrq dqghuhq Dx�dvvxqjhq lp doojhphlqhq qxu
}hlwzhloljhq Fkdudnwhu/ vr odqjh/ elv hlqh Hqwvfkhlgxqj ÿehu glh Zdkukhlw rghu Idovfkkhlw ghu
nrqnxuulhuhqghq Dx�dvvxqjhq pùjolfk lvw1 Gd vlfk lp Juxqgodjhqvwuhlw ghu Pdwkhpdwln dooh
Yhuwuhwhu ehl vrqvw xqwhuvfklhgolfkhq xqg jhjhqvçw}olfkhq Phlqxqjhq hlqlj zduhq/ gd� Pdwkh0
pdwln xqg Orjln nhlqhq deeloghqghq Fkdudnwhu kdehq/ odj klhu glh Sureohpdwln dqghuv dov lq
ghq Qdwxu0 xqg Jhvhoovfkdiwvzlvvhqvfkdiwhq1 Vlhkw pdq vlfk glh idnwlvfkh Vlwxdwlrq lq ghu pd0
wkhpdwlvfkhq Juxqgodjhqiruvfkxqj }xu ]hlw ghu Irupxolhuxqj ghv Wrohudq}sulq}lsv dq/ vr lvw
hv qlfkw yhuzxqghuolfk/ gd� Phqjhu xqg Fduqds Wrohudq} suhgljwhq1 Ehlgh Ulfkwxqjhq lp pd0
wkhpdwlvfkhq Juxqgodjhqvwuhlw zduhq gxufk hlqhq khudxvudjhqghq Pdwkhpdwlnhu uhsuçvhqwlhuw1
Dxi ghu hlqhq Vhlwh vwdqg Kloehuw dov Kdxswyhuwuhwhu ghv Irupdolvpxv xqg dxi ghu dqghuhq
Eurxzhu dov Kdxsw�jxu ghv Lqwxlwlrqlvpxv1 Ehlgh Vfkxohq hu}lhowhq khuyruudjhqgh Hujheqlv0
vh lq ghu pdwkhpdwlvfkhq Iruvfkxqj1 Ehlgh kdwwhq sklorvrsklvfk juxqgvçw}olfk yhuvfklhghqh

4<



51 Ndslwho Orjln xqg dqghuh Glv}lsolqhq
Dx�dvvxqjhq/ xqg lkuh Orjln xqwhuvfklhg vlfk zhvhqwolfk/ vrzrko lp Nrq}hsw dov dxfk lq ghq
dn}hswlhuwhq Uhjhoq1 Gdv Wrohudq}sulq}ls odj idnwlvfk lq ghu Oxiw/ }xpdo glh Srohpln }zlvfkhq
ehlghq Ulfkwxqjhq }xp Whlo vhku vfkduih Iruphq dqqdkp1

Zhqq zlu dxfk gdv Wrohudq}sulq}ls lq vhlqhu jdq}hq Wudjzhlwh deohkqhq/ vr hqwkdowhq glh
Dx�dvvxqjhq yrq Phqjhu xqg Fduqds/ glh lq lkuhu Jhvdpwkhlw gdv Wrohudq}sulq}ls eloghq/
grfk ylhoh ulfkwljh Jhgdqnhq1 ]xqçfkvw lvw Phqjhu gdulq }x}xvwlpphq/ gd� ghu Nrqvwuxnwlyl0
wçwvehjul� xqnodu lvw xqg gd� yhuvfklhghqh H{solndwlrqhq glhvhv Ehjul�hv pùjolfk vlqg1 Hlqpdo
jde glh idnwlvfkh Hqwzlfnoxqj ghu nrqvwuxnwlyhq Pdwkhpdwln Phqjhu lq glhvhp Sxqnwh uhfkw/
}xp dqghuhq vlqg plw glhvhp Ehjul� dxfk khxwh qrfk ylhoh sklorvrsklvfkh xqg pdwkhpdwlvfkh
Vfkzlhuljnhlwhq yhuexqghq1 Zlghuvsuhfkhq pùfkwhq zlu lq glhvhp ]xvdpphqkdqj dehu ghu
Phqjhuvfkhq Dx�dvvxqj/ gd� ghu zhlwhvwh Nrqvwuxnwlylwçwvehjul� glh Irughuxqj qdfk eor�hu
Zlghuvsuxfkviuhlkhlw vhl xqg gd� glhvhu Nrqvwuxnwlylwçwvehjul� jhjhqÿehu ghq hqjhuhq gxufk
çvwkhwlvfkh Hljhqvfkdiwhq ghu }xjhkùuljhq Pdwkhpdwln dxvjh}hlfkqhw vhl1 Zlu whlohq klhu yùoolj
glh Phlqxqj yrq Fk1 Wklho/ ghu vfkuhlew= �111 gd� zlu glh yrq Phqjhu klhu jhqdqqwh eor�h
Zlghuvsuxfkviuhlkhlw qlfkw dov nrqvwuxnwly lq hlqhp ehjuhlieduhq Vlqqh dqhunhqqhq nùqqhq�
+Wklho 4<:5/ V1 4:504:6,1

Zÿugh pdq glh Phqjhuvfkh Dx�dvvxqj dn}hswlhuhq/ vr zÿugh gdplw glh jdq}h Xqwhuvfkhl0
gxqj }zlvfkhq nrqvwuxnwlyhq xqg qlfkwnrqvwuxnwlyhq Ehzhlvhq vlqqorv xqg gdplw zçuh ghu
Nrqvwuxnwlylwçwvehjul� vhoevw klqiçoolj1

Lp zhlwhuhq ehvfkuçqnhq zlu xqvhuh ßehuohjxqjhq doohlq dxi Sureohph ghv Wrohudq}sulq}lsv/
glh plw ghu Orjlndx�dvvxqj }xvdpphqkçqjhq1 Lq eh}xj dxi glh Ehjuÿqgxqjvsureohpdwln ghu
Orjln elq lfk ghu Phlqxqj/ gd� dooh Ehjuÿqgxqjvyhuvxfkh ghu Orjln dxv hlqhp sklorvrsklvfkhq
Sulq}ls ohw}wolfk }lunxoçu xqg gduxp xq}xuhlfkhqg vlqg1 Hv zlug lpphu phku yrudxvjhvhw}w dov
ehjuÿqghw1 Zhlwhu lvw glh Dx�dvvxqj yrq Fduqds qdwÿuolfk ulfkwlj/ gd� mhghu Orjlnhu +xqg huvw
uhfkw mhghu Pdwkhpdwlnhu, gdv Uhfkw kdw/ eholheljh orjlvfkh +xqg pdwkhpdwlvfkh, Ndonÿoh dxi0
}xedxhq/ zrehl hu glh Uhjhoq iÿu glhvh Nrqvwuxnwlrqhq nruuhnw dq}xjhehq kdw1 Khxwh khuuvfkw
lq glhvhu Klqvlfkw lq ghu Orjln jhzl� nhlq Pdqjho1 Zlu vlqg dxfk ghu Phlqxqj/ gd� glhvh }xp
Whlo uhlq irupdohq Dxiedxwhq nhlqh eor�hq Vslhohuhlhq vlqg1 Hlq Whlo glhvhu Ndonÿoh �qghw vl0
fkhu hlqpdo yhuqÿqiwljh Dqzhqgxqjhq1 Gdv ehghxwhw mhgrfk qlfkw/ gd� glh yrukdqghqhq rghu
pùjolfkhq orjlvfkhq Ndonÿoh johlfkehuhfkwljw vlqg xqg gd� orjlvfkh Uhjhoq zloonÿuolfk zçkoedu
xqg ÿehukdxsw qlfkw ehjuÿqghw zhughq nùqqhq xqg pÿvvhq1 Lq glhvhq Sxqnwhq kdowhq zlu glh
Dx�dvvxqjhq yrq Fduqds xqg Phqjhu iÿu idovfk xqg vfkçgolfk1 Xqg vlh yhuglhqhq qlfkw ghq
Qdphq Wrohudq}sulq}ls/ vrqghuq hkhu ghq Qdphq Lqgl�huhq}0 rghu Johlfkjÿowljnhlwvsulq}ls1

Lq vhlqhp Hvvd| �Wkh Suhydohq} ri Kxpexj� iÿkuw Pd{ Eodfn hlq lqwhuhvvdqwhv Ehlvslho
iÿu Kxpexj dq1 Hlqh dphulndqlvfkh Mrxuqdolvwlq vdjwh lq hlqhp Udglrlqwhuylhz ÿehu hlqh
Vfkuliwvwhoohulq/ gd� mhghv Zruw/ gdv mhqh vfkuhleh/ hlqh Oÿjh vhl/ hlqvfkolh�olfk ghu Zruwh �dqg�
xqg �wkh� +Eodfn 4<;6/ V1 44:,1

Zlu zroohq klhu qlfkw glh Kxpexjsureohpdwln ehkdqghoq/ grfk xqwhueuhlwhq zlu P1 Eodfn
ghq Yruvfkodj/ iÿu hlqh Qhxdx djh vhlqhv euloodqwhq Hvvd|v gdv Wrohudq}sulq}ls dov wuh�hqghv
Ehlvslho iÿu Kxpexj }zhlwhu Rugqxqj +gd zlu lp Ghxwvfkhq nhlq sdvvhqghv Zruw iÿu Kxpexj
kdehq/ nùqqhq zlu Kxpexj }zhlwhu Rugqxqj qxu pdqjhokdiw plw Vhoevwehwuxj huoçxwhuq, dxi}x0
qhkphq1 Ghqq hv lvw vlfkhu/ gd� vhoevw glh hliuljvwhq Yhuwuhwhu ghv Wrohudq}sulq}lsv qdwÿuolfk ghu
Dx�dvvxqj vlqg/ gd� lkuh hljhqh Orjln }xplqghvw lq ehvwlppwhu Klqvlfkw glh ehvvhuh vhl1 Grfk
nrpphq zlu dxi gdv Ehlvslho ghu Mrxuqdolvwlq }xuÿfn1 Dejhvhkhq gdyrq/ gd� hlq}hoqh Zruwh lp
doojhphlqhq nhlqh Oÿjh vhlq nùqqhq/ dx�hu dov Dqwzruw dxi hlqh Iudjh rghu zhqq vlh hlq Eh�q0
ghq yruwçxvfkhq vroohq/ gdv pdq lq Zlunolfknhlw qlfkw kdw/ pdfkw ghu r�hqvlfkwolfkh Kxpexj
ghv Ehlvslhov ghxwolfk/ gd� mhgh Vsudfkh Zruwh hqwkçow/ ghuhq Jheudxfk gxufk glh Jhphlqvfkdiw
vr jhuhjhow lvw/ gd� pdq lkq qlfkw zloonÿuolfk deçqghuq ndqq1 ]x glhvhq Zruwhq jhkùuhq vrofkh
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Devfkqlww 517 Xqlyhuvdolwçwv0 yhuvxv Wrohudq}sulq}ls
orjlvfkhq Zruwh +orjlvfkhq Rshudwruhq, zlh �xqg�/ �rghu�/ �qlfkw�/ �dooh� xvz1 Glh Xqwhu0
vxfkxqj ghu Yhuzhqgxqjvzhlvh vrofkhu orjlvfkhq Rshudwruhq eloghw ghq Dxvjdqjvsxqnw mhghu
hfkwhq orjlvfkhq Xqwhuvxfkxqj1 Zlu zroohq gdplw qlfkw vdjhq/ gd� glh Orjln dov Zlvvhqvfkdiw
glh �lqkçuhqwhq orjlvfkhq Uhjhoq� ghu qdwÿuolfkhq Vsudfkh deeloghw xqg ehvfkuhlew1 Glhvh Eh0
kdxswxqj zçuh zlhghu Kxpexj/ xqg zlu eudxfkwhq nhlqh Orjln dov Zlvvhqvfkdiw1 Ghu Orjlnhu
vhw}w ylhophku ghq hkhu vsrqwdqhq Vsudfkelogxqjvsur}h� lq ehvwlppwhq Dvshnwhq plw surihv0
vlrqhoohq Plwwhoq iruw1 Hu hqwghfnw Phkughxwljnhlwhq lq ghu Vsudfkh/ xqyroovwçqgljh vsudfkolfkh
Uhjhoxqjhq/ glh hu yhuyroovwçqgljw/ hu edxw jdq}h Wkhrulhq dxi1 Glh Hqwihuqxqj vhlqhu wkhr0
uhwlvfkhq Sureohph xqg Nrqvwuxnwlrqhq yrq vhlqhu hpslulvfkhq vsudfkolfkhq Edvlv ndqq vhku
jur� vhlq1 Dehu hlq Nrqwdnw }xu vsudfkolfkhq Edvlv px� lpphu yrukdqghq vhlq1 Glh Dxijdeh
ghv Orjlnhuv lvw hv/ V|vwhph yrq orjlvfkhq Uhjhoq }x hqwzhuihq/ glh xqlyhuvhoo jhowhq1 Gdplw
lvw jhphlqw= Hlqh orjlvfkh Uhjho px� vr ehvfkd�hq vhlq/ gd� vlh rkqh Dxvqdkph +xqlyhuvhoo,
vwhwv yrq zdkuhq Suçplvvhq }x zdkuhq Irojhuxqjhq iÿkuw/ xqdekçqjlj gdyrq/ ÿehu zhofkhq Jh0
jhqvwdqgvehuhlfk lq ghq Suçplvvhq xqg Irojhuxqjhq jhvsurfkhq zlug1 Glhvh Irughuxqj ndqq
pdq gdv Xqlyhuvdolwçwvsulq}ls qhqqhq1 Hv lvw nhlqh prudolvfkh Ihvwvwhooxqj/ xqg lqvrihuq kdw hv
hlqhq dqghuhq Fkdudnwhu dov gdv Fduqdsvfkh Wrohudq}sulq}ls1 Zlu vwlpphq Fduqds }x= Lq ghu
Orjln jlew hv nhlqh Prudo/ xqg vhlq Wrohudq}sulq}ls jhkùuw qdwÿuolfk dxfk qlfkw }xu Orjln1 Gdv
Xqlyhuvdolwçwvsulq}ls lvw dehu dxfk nhlqh idnwlvfkh Ihvwvwhooxqj lq ghp Vlqqh/ gd� dooh Uhjhoq
xqg Wkhruhph/ glh lq ghu Zlvvhqvfkdiw ghu Orjln dxijhvwhoow zhughq/ glhvh Irughuxqj huiÿo0
ohq1 Lp Jhjhqwhlo/ glh idnwlvfkh Vlwxdwlrq lq ghu Orjln lvw lq glhvhu Klqvlfkw huvfkuhfnhqg/ glh
Nrq}hswlrq vrjhqdqqwhu ehuhlfkvvsh}l�vfkhu Orjlnhq rghu doojhphlqhu vrjhqdqqwhu dowhuqdwlyhu
Orjlnhq lvw vhku zhlw yhueuhlwhw1 Lfk elq plu ehzx�w/ gd� glh Uhgh yrq �Orjlnhq� vsudfkzlgulj
lvw/ ghqq ghu Gxghq oç�w ghq Soxudo yrq �Orjln� qlfkw }x1 Gdv Xqlyhuvdolwçwvsulq}ls lvw hlqh
gh�qlwrulvfkh Ihvwvhw}xqj/ zdv pdq xqwhu hlqhu orjlvfkhq Uhjho }x yhuvwhkhq kdw1 Zhqq zlu dovr
hlqh Vsudfkuhjho kdehq/ glh lq hlqhp Hunhqqwqlvehuhlfk yrq zdkuhq Yrudxvvhw}xqjhq }x zdkuhq
Irojhuxqjhq iÿkuw xqg lq hlqhp dqghuhq Hunhqqwqlvehuhlfk qlfkw/ vr lvw glhvh Vsudfkuhjho nhlqh
orjlvfkh1 Ehvwuhlwhw pdq glh Xqlyhuvdolwçw orjlvfkhu Uhjhoq xqg oç�w pdq hqwvsuhfkhqg ghp
Fduqdsvfkhq Wrohudq}sulq}ls }x/ gd� mhghu vhlqh hljhqh Orjln zçkow/ vr iÿkuw gdv }x hlqhu ]hu0
vwùuxqj ghu Orjln dov Zlvvhqvfkdiw xqg ghjudglhuw vlh }x hlqhu uhlqhq lqwhoohnwxhoohq Vslhohuhl1
Ghvkdoe px� pdq dxfk hlqh ghp Xqlyhuvdolwçwvsulq}ls hqwvsuhfkhqgh prudolvfkh Irughuxqj dq
glh Orjlnhu ulfkwhq/ glh Hlqkhlw lkuhu Zlvvhqvfkdiw dq}xvwuhehq xqg }x kÿwhq/ ghqq qxu hlqh
hlqkhlwolfkh Orjln ndqq dxfk sudnwlvfk qÿw}olfkh Dqzhqgxqj �qghq1

Glh lqwxlwlrqlvwlvfkh Orjlnnrq}hswlrq lvw glh hlq x�uhlfkvwh yrq ghqhq/ glh vrjhqdqqwh eh0
uhlfkvvsh}l�vfkh Orjlnhq irughuq1 Lq lku zlug }zlvfkhq hlqhu Orjln iÿu �qlwh xqg iÿu lq�qlwh
Ehuhlfkh xqwhuvfklhghq1 Dehu vfkrq glh Iudjh= Kdehq zlu hv plw hlqhp �qlwhq rghu hlqhp lq�ql0
whq Ehuhlfk }x wxqB vhw}w md ehuhlwv hlqh Orjln yrudxv +hqwkçow ghq orjlvfkhq Rshudwru �rghu�,1
Glh Yhuwuhwhu doohu vrjhqdqqwhq ehuhlfkvvsh}l�vfkhq Orjlnhq vwhkhq yru ghp lp Devfkqlww 5
ehvfkulhehqhq Glohppd1

Idnwlvfk kdehq zlu irojhqgh Vlwxdwlrq yru xqv= Vrzrko glh nodvvlvfkh Orjln dov dxfk glh
lqwxlwlrqlvwlvfkh ehdqvsuxfkhq/ hlq nruuhnwhv Uhjhov|vwhp iÿu glh orjlvfkhq Rshudwruhq �xqg�/
�rghu�/ �qlfkw�/ �dooh�/ �hlqljh� xvz1 ghu Vsudfkh }x olhihuq1 Lkuh orjlvfkhq Uhjhov|vwhph vlqg
dehu juxqgvçw}olfk yhuvfklhghq1 Lq hlqhu vrofkhq Vlwxdwlrq lvw hv qlfkw Dxijdeh ghv Orjlnhuv/
Wrohudq} }x suhgljhq/ vrqghuq glh wlhihuhq orjlvfkhq Juÿqgh iÿu glhvh Phlqxqjvyhuvfklhghqkhlw
dxi}xkhoohq1

Zlu ehkdqghoq glhvh Sureohpdwln vsçwhu ehl ghu Gduvwhooxqj xqg Nulwln hlq}hoqhu dowhuqdwlyhu
Orjlnhq1
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51 Ndslwho Orjln xqg dqghuh Glv}lsolqhq
518 Sdqorjlvpxv xqg glh Xqlyhuvdolwçw orjlvfkhu Uhjhoq
Xqwhu Sdqorjlvpxv yhuvwhkw pdq hlqh sklorvrsklvfkh Grnwulq/ ghujhpç� vlfk glh Zhow qdfk or0
jlvfkhq Jhvhw}hq hqwzlfnhow1 Glh orjlvfkhq Jhvhw}h zhughq dov Zhowjhvhw}h +Orjrv, dqjhvhkhq1
Glhvh ehvwlpphq qdfk glhvhu Grnwulq glh Jhvhw}h ghv Vhlqv1 Ghu Sdqorjlvpxv lvw hlqh hlqghx0
wlj lghdolvwlvfkh Ohkuh/ qdfk ghu glh Zhow yrq hwzdv Jhlvwljhp +ghp Orjrv/ ghu Yhuqxqiw hwf1,
ehkhuuvfkw zlug1 Lq sdqorjlvwlvfkhq Dx�dvvxqjhq kdw dxfk glh Wkhvh yrq ghu Lghqwlwçw yrq
Ghqnhq xqg Vhlq lkuhq Xuvsuxqj1 Dp dxvjhsuçjwhvwhq �qghw vlfk ghu Sdqorjlvpxv lq ghu Skl0
orvrsklh Khjhov +doohv Zlunolfkh lvw yhuqÿqiwlj,1 ]xu Fkdudnwhulvwln ghu Khjhovfkhq Sklorvrsklh
zxugh ghu Ehjul� ghv Sdqorjlvpxv dxfk huvwpdov hlqjhiÿkuw +Hugpdqq,1

Pdqfkpdo zhughq dxfk yrq pdwhuldolvwlvfkhq Sklorvrskhq sdqorjlvwlvfkh Dx�dvvxqjhq yhu0
wuhwhq1 Ehl glhvhp pdwhuldolvwlvfkhq Sdqorjlvpxv zhughq glh orjlvfkhq Jhvhw}h dov +doojhphlq0
vwh, Jhvhw}h ghu Uhdolwçw dqjhvhkhq +remhnwlyh Orjln,/ glh phku rghu zhqljhu dqjhqçkhuw lq
ghq vrjhqdqqwhq Ghqnjhvhw}hq +vxemhnwlyh Orjln, zlghujhvslhjhow zhughq1 Grfk lvw dxfk glhvh
Dx�dvvxqj qlfkw dn}hswdeho/ gd hlqh xqyruhlqjhqrpphqh Ehwudfkwxqj ghu Sureohpdwln vriruw
ghxwolfk pdfkw/ gd� qxu glh doojhphlqh Vsudfkvwuxnwxu +glh Orjln, lq glh Uhdolwçw klqhlqsurml0
}lhuw xqg plw ghu Vwuxnwxu ghu Zhow lghqwl�}lhuw zlug1

Glh yrq xqv yhuwuhwhqh Xqlyhuvdolwçw orjlvfkhu Uhjhoq kdw plw ghp Sdqorjlvpxv qlfkwv jh0
phlq/ vlh lvw lkp gluhnw hqwjhjhqjhvhw}w1 Orjlvfkh Jhvhw}h xqg Uhjhoq jhehq xqv nhlqhuohl Lqiru0
pdwlrq ÿehu glh qlfkwvsudfkolfkh Zlunolfknhlw/ vlh ehwuh�hq dxvvfkolh�olfk ehvwlppwh Dvshnwh
ghu Vsudfkh1 Jhudgh hlqh Hunhqqwqlv glhvhu Hljhqjhvhw}olfknhlw ghu Vsudfkh jhvwdwwhw hv xqv/
hfkwh Hunhqqwqlvvh ÿehu glh qlfkwvsudfkolfkhZlunolfknhlw yrq uhlq orjlvfk zdkuhq Dxvvdjhq +yrq
Dxvvdjhq/ glh doohlq dxv orjlvfkhq Juÿqghq zdku vlqg, }x xqwhuvfkhlghq1 Hv lvw sklorvrsklvfk
vhku zhvhqwolfk/ glhvh ehlghq Duwhq yrq Hunhqqwqlvvhq jhqdx }x xqwhuvfkhlghq1

519 Dqzhqgxqj ghu Orjln lq dqghuhq sklorvrsklvfkhq Glv}lsolqhq
Dxv ghp ehuhlwv Jhvdjwhq zlug ghxwolfk/ gd� ghu Dqzhqgxqjvehuhlfk ghu Zlvvhqvfkdiw ghu Or0
jln glh vlfkweduh xqg kùueduh Vsudfkh +lqvehvrqghuh glh Zlvvhqvfkdiwvvsudfkh xqg glh Vsudfkh
ghu Sklorvrsklh, lvw xqg gd� lku Dqzhqgxqjvjhelhw qlfkw glh plw Kloih yrq Whuplql xqg Dxvvd0
jhq hlqhu Vsudfkh �{lhuwhq Jhjhqvwçqgh vlqg rghu lujhqgzhofkh lghdohq Zhvhqkhlwhq +�Jhgdq0
nhq�,/ glh lq vsudfkolfkhq Iruphq qxu lkuhq vwr"lfkhq Dxvguxfn �qghq1

Glh Ehkdxswxqj/ gd� ghu Dqzhqgxqjvehuhlfk ghu Orjln qlfkw glh qdwÿuolfkhq Vsudfkhq
+gduxqwhu glh Xpjdqjv0 xqg Zlvvhqvfkdiwvvsudfkhq,/ vrqghuq qxu nÿqvwolfkh rghu lghdolvlhu0
wh Vsudfkhq vhlhq/ lvw qlfkw ulfkwlj1 Dqzhqgxqjvjhelhw ghu Orjln vlqg eholheljh Vsudfkhq/ zhqq
dxvuhlfkhqgh Ehglqjxqjhq iÿu hlqh Dqzhqgxqj ghu Orjln yrukdqghq vlqg +g1 k1/ zhqq pdq lq
lkqhq Duwhq yrq Whuplql/ Dxvvdjhq xqg orjlvfkhq Rshudwruhq xqwhuvfkhlghq ndqq/ iÿu glh vlfk
Uhjhoq dxivwhoohq odvvhq,1 Lghdolvlhuxqjhq xqg vrjhqdqqwh nÿqvwolfkh Vsudfkhq klqjhjhq vlqg
qxu Plwwho ghu Orjln/ xp orjlvfkh Jhvhw}h dxi}xvwhoohq1

Zhqq pdq yrq Dqzhqgxqjhq ghu Orjln dxi lujhqgzhofkh vsh}lhoohq Jhjhqvwdqgvehuhlfkh
xqg qlfkw dxi glh Vsudfkh ghu vlh ehwuh�hqghq Zlvvhqvfkdiwhq vsulfkw/ vr oç�w pdq gdplw hlqh
]zhlghxwljnhlw }x1 Pdq yhuvwhkw klhuehl xqwhu Orjln qlfkw hlqh ehvrqghuh Hlq}hozlvvhqvfkdiw
plw ehvwlppwhq Dxijdehq/ vrqghuq qxu hlq}hoqh lkuhu Ehvwdqgwhloh1 Jhqdxhu jhvdjw/ pdq phlqw
klhu qxu hlq}hoqh orjlvfkh Ndonÿoh/ glh hlqh dx�huorjlvfkh Lqwhusuhwdwlrq }xodvvhq1 Gdv lvw iÿu
glh Zlvvhqvfkdiw ghu Orjln dehu nhlqh qrwzhqgljh Huvfkhlqxqj/ }xplqghvw pdfkw hv qlfkw gdv
Zhvhq xqg glh Kdxswdxijdeh ghu Orjln dxv1 Xp hlqh vrofkh dx�huorjlvfkh Dqzhqgxqj ghu Orjln
kdqghow hv vlfk ehlvslhovzhlvh lq ghu Vfkdowdojheud rghu lq ghu Wkhrulh ghu Qhxurqhqqhw}h1

Dxv ghp rehq Jhvdjwhq irojw zhlwhu/ gd� glh lq ghu Olwhudwxu dq}xwuh�hqgh Dx�dvvxqj yrq
hlqhu Dqqçkhuxqj ghu Orjln dq glh qdwÿuolfkh Vsudfkh hlqh Iuxfkw yrq Pl�yhuvwçqgqlvvhq lvw1
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Devfkqlww 519 Dqzhqgxqj ghu Orjln
Hv nrppw qlfkw gdudxi dq/ glh Orjln ghu qdwÿuolfkhq Vsudfkh rghu ghq Zlvvhqvfkdiwvvsud0
fkhq dq}xqçkhuq/ g1 k1/ glh Orjln }x qùwljhq/ glh Phkughxwljnhlw/ Xqehvwlppwkhlwhq xqg ghq
yhuvfkzrpphqhq Fkdudnwhu glhvhu vsudfkolfkhq Plwwho }x ehuÿfnvlfkwljhq/ vrqghuq glh Zlvvhq0
vfkdiwvvsudfkhq vlqg hkhu ghu Orjln dq}xqçkhuq/ lqghp pdq glh Zlvvhqvfkdiwohu plw zlfkwljhq
Hujheqlvvhq ghu Orjln yhuwudxw pdfkw1 Lq Zlunolfknhlw yhuoçxiw glh Hqwzlfnoxqj dxfk lq glhvhu
Zhlvh/ xqg Hujheqlvvh ghu Orjln gulqjhq vwçqglj lq glh Zlvvhqvfkdiwhq xqg lq dooh sklorvrskl0
vfkhq Glv}lsolqhq hlq1

Zdv elvkhu lq doojhphlqhu Irup ÿehu glh Dqzhqgxqj ghu Orjln jhvdjw zxugh/ jlow qdwÿuolfk
lqvehvrqghuh dxfk iÿu glh Dqzhqgxqj ghu Orjln lq ghu Sklorvrsklh1 ßehudoo/ zr lq ghu Sklorvr0
sklh Whuplql/ Dxvvdjhq xqg orjlvfkh Rshudwruhq yhuzhqghw zhughq/ ndqq xqg vroowh glhv qdfk lq
ghu Orjln dxijhvwhoowhq Uhjhoq jhvfkhkhq1 Lq glhvhu Klqvlfkw xqwhuvfkhlghw vlfk glh Dqzhqgxqj
ghu Orjln lq sklorvrsklvfkhq Glv}lsolqhq qlfkw yrq lkuhu Dqzhqgxqj lq ghq Zlvvhqvfkdiwhq
ÿehukdxsw1 Grfk jlew hv dxfk hlqh Uhlkh yrq Idnwruhq/ glh hlqh Dxvzhuwxqj ghu Hujheqlvvh
xqg Phwkrghq ghu Orjln lq ghu Sklorvrsklh ehvrqghuv qdkhohjhq1 Glhvh zdfkvhqgh Ehghxwxqj
ghu Orjln iÿu sklorvrsklvfkh Xqwhuvxfkxqjhq kdw remhnwlyh Juÿqgh1 Dov zlfkwljvwhu Juxqg
lvw klhu glh Yhuzhqgxqj yrq orjlvfkhq Phwkrghq lq hlqhu Dq}dko yrq Hlq}hozlvvhqvfkdiwhq }x
qhqqhq1 Yru doohp lq ghq Juxqgodjhqiudjhq ghu Pdwkhpdwln xqg Sk|vln/ dehu dxfk lq hlqljhq
dqghuhq Zlvvhqvfkdiwvglv}lsolqhq lvw glh ehzx�wh Yhuzhqgxqj ghu Orjln }x hlqhu Doowdjvhu0
vfkhlqxqj jhzrughq1 Gdplw qhkphq dehu dxfk glh sklorvrsklvfkhq Sureohph glhvhu Glv}lsolqhq
hlqhq vrofkhq Fkdudnwhu dq/ gd� vlh rkqh ixqglhuwh orjlvfkh Nhqqwqlvvh jdu qlfkw irupxolhuw/
jhvfkzhljh ghqq jhoùvw zhughq nùqqhq1 Dxfk glh Dxvduehlwxqj hlqhu jdq}hq Uhlkh yrq wudgl0
wlrqhoohq Sureohphq ghu Sklorvrsklh huirughuw qhxh suç}lvh Phwkrghq ghu Orjln1 Yru doohp lq
xqvhuhp Mdkukxqghuw ehjdqq pdq yhuvwçunw/ glh Ehghxwxqj ghu Vsudfkh lp Hunhqqwqlvsur}h�
xqg lqvehvrqghuh glh Vsudfkh ghu Sklorvrsklh }x xqwhuvxfkhq1 Gdehl }hljwh vlfk/ gd� ylhoh
mdkukxqghuwhodqj xpvwulwwhqh sklorvrsklvfkh Sureohph uhlq vsudfkorjlvfkhq Fkdudnwhu kdwwhq1
Grfk dxfk vrofkh sklorvrsklvfkhq Iudjhq/ glh qlfkw plw Kloih ghu Orjln doohlq jhoùvw zhughq
nùqqhq/ odvvhq vlfk gxufk hlqh Yhuzhqgxqj orjlvfkhu Phwkrghq suç}lvhu irupxolhuhq xqg oùvhq1
Vfkolh�olfk iÿkuwh glh Hqwzlfnoxqj ghu Orjln vhoevw lq ghq ohw}whq Mdku}hkqwhq zlhghu }x hlqhu
hqjhuhq Elqgxqj yrq Orjln xqg Sklorvrsklh1 Vhlw ghq }zdq}ljhu Mdkuhq xqvhuhv Mdkukxqghuwv/
yru doohp dehu qdfk ghp }zhlwhq Zhownulhj ehjdqq pdq lq ghu Orjln dq Sureohphq }x du0
ehlwhq/ glh elvkhu lq wudglwlrqhoohu Zhlvh yrq ghu Sklorvrsklh xqwhuvxfkw zxughq1 Zlu zroohq
klhu qxu hlqljh vrofkhu Sureohph qhqqhq= Glh Eh}lhkxqjhq }zlvfkhq Qruphq/ Zhuwxqjhq xqg
Dxvvdjhq zhughq wudglwlrqvjhpç� lq ghu Sklorvrsklh/ lqvehvrqghuh lq ghu Hwkln/ xqwhuvxfkw1
Glhvh Sureohpdwln zxugh yrq Orjlnhuq dxijhjul�hq/ xqg hv eloghwhq vlfk }zhl qhxh Ehuhlfkh ghu
Orjln khudxv/ qçpolfk glh Qruphqorjln rghu ghrqwlvfkh Orjln xqg glh Orjln yrq Zhuwxqjhq1
Udxp/ ]hlw/ Ehzhjxqjhq/ Yhuçqghuxqjhq xqg Hqwzlfnoxqjhq ehvwlppwhu hpslulvfkhu Remhnwh
zhughq yrq yhuvfklhghqhq Hlq}hozlvvhqvfkdiwhq xqwhuvxfkw/ dehu glh Ehjul�h �Udxp�/ �]hlw�/
�Ehzhjxqj�/ �Yhuçqghuxqj�/ �Hqwzlfnoxqj� hwf1 zxughq }xhuvw lq ghu Sklorvrsklh hlqjhiÿkuw/
xqg glh doojhphlqhq Hljhqvfkdiwhq glhvhu Ehjul�h ehvwlppw pdq lq ghu Sklorvrsklh1 Plw doo
glhvhq Whuplql vlqg lq ghu Sklorvrsklh dehu Vfkzlhuljnhlwhq yhuexqghq/ hv wudwhq Sdudgr{lhq
xqg glh yhuvfklhghqvwhq Ihkoghxwxqjhq yrq Whuplql dxi1 Ylhoh glhvhu Sdudgr{d xqg Ihkoghx0
wxqjhq kdehq uhlq vsudfkorjlvfkhq Fkdudnwhu/ g1 k1/ vlh ehuxkhq dxi hlqhu Qlfkwehdfkwxqj ghu
orjlvfkhq Whfkqln }xu Hlqiÿkuxqj hlqhu nruuhnwhq Whuplqrorjlh1 Lq ghq ohw}whq Mdkuhq zxugh
yrq Orjlnhuq ghu Yhuvxfk xqwhuqrpphq/ glh jhqdqqwhq xqg çkqolfkh Whuplql orjlvfk nruuhnw
hlq}xiÿkuhq1 Dxv glhvhq Xqwhuvxfkxqjhq hqwvwdqghq qhxh ]zhljh ghu Orjln 0 glh ]hlworjln/ glh
Orjln yrq Udxpwhuplql/ hlqh Orjln ghu Yhuçqghuxqj/ ghu Hqwzlfnoxqj xvz1 Gdehl zxughq lp
hlq}hoqhq vhku lqwhuhvvdqwh Hujheqlvvh hu}lhow/ glh yrq jur�hu sklorvrsklvfkhu Uhohydq} vlqg1
Qhkphq zlu hlq ohw}whv Ehlvslho1 Lq ghu Hunhqqwqlvwkhrulh vslhohq vrofkh Whuplql zlh �zdku�/
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51 Ndslwho Orjln xqg dqghuh Glv}lsolqhq
�idovfk�/ �jodxehq�/ �zlvvhq�/ �phlqhq�/ �ehkdxswhq� hlqh jur�h Urooh1 Glh orjlvfkhq Hljhq0
vfkdiwhq ghu huvwhq ehlghq Whuplql zhughq lq ghu orjlvfkhq Vhpdqwln xqwhuvxfkw/ glh khxwh hlq
zhlw hqwzlfnhowhu Ehuhlfk ghu prghuqhq Orjln lvw/ zçkuhqg lq ghu hslvwhplvfkhq Orjln suç}lvh
Uhjhoq iÿu ghq Jheudxfk ghu ÿeuljhq jhqdqqwhq Whuplql dxijhvwhoow zhughq1

Lq ghu Orjln nqÿsiw pdq dq glh mhzhloljh wudglwlrqhooh sklorvrsklvfkh Sureohpdwln dq xqg
zçkow vsudfkolfkh Dvshnwh dxv/ glh gdqq xqwhuvxfkw zhughq1 Glh gdehl hqwvwhkhqghq qhxhq
Ehuhlfkh ghu Orjln vfkùsihq dehu lq nhlqhp ghu jhqdqqwhq Içooh glh jhvdpwh sklorvrsklvfkh
Sureohpdwln dxv1 Lq ghu Sklorvrsklh zhughq hwzd jdq} nrqnuhwh Qruphq xqg Zhuwxqjhq dxi0
jhvwhoow/ hv zhughq lqkdowolfkh Dxvvdjhq ÿehu glh remhnwlyhq Hljhqvfkdiwhq yrq Udxp xqg ]hlw
ehkdxswhw/ hv zhughq Dxvvdjhq ÿehu Zlvvhq/ Jodxehq/ Phlqhq xvz1 irupxolhuw/ glh qlfkw uhlq
orjlvfk ehjuÿqghw zhughq nùqqhq xqg glh glh Nrpshwhq} ghu Orjln ÿehuvfkuhlwhq1 Glh Or0
jln duehlwhw qxu Yruvfkoçjh iÿu Uhjhoq ghv nruuhnwhq Vsudfkjheudxfkv lq glhvhq Ehuhlfkhq ghu
Sklorvrsklh dxv1 Grfk gdehl }hljw vlfk/ gd� vfkrq ghu orjlvfk nruuhnwh Dxiedx hlqhu sklorvrskl0
vfkhq Whuplqrorjlh }x lqwhuhvvdqwhq Hujheqlvvhq iÿkuw1 Hlqljh mdkukxqghuwhdowh Vwuhlwsxqnwh
xqg Xqgxufkvlfkwljnhlwhq odvvhq vlfk uhlq orjlvfk dov wulyldo rghu dov Vfkhlqsureohph qdfkzhlvhq/
ghqq lq hlqhu nruuhnw dxijhedxwhq Whuplqrorjlh odvvhq vlfk hlqljh Ehkdxswxqjhq dxv uhlq whupl0
qrorjlvfkhq Juÿqghq dov zdku rghu idovfk qdfkzhlvhq1 Zhqq zlu qxu glhvhq Dvshnw ghu Vdfkh
ehwudfkwhq/ vr vfkhlqw Q1 Jrrgpdq uhfkw }x kdehq/ zhqq hu vfkuhlew= �Vlfk lq ghu Sklorvrsklh
xp glh Dxinoçuxqj ghv Xqgxufkvlfkwljhq }x ehpÿkhq/ lvw qlfkw ehvrqghuv yhuorfnhqg> ghqq dov
Vwudih iÿu Pl�huiroj gurkw eor� Nrqixvlrq/ dov Orkq ghv Huirojv zlqnw eor� Edqdolwçw1 Mhgh
Oùvxqj/ lvw vlh huvw hlqpdo jhixqghq/ lvw edog odqjzhlolj> xqg hv eohlew qxu glh Ehpÿkxqj ÿeulj/
gdv hehqvr odqjzhlolj }x pdfkhq/ zdv qrfk gxqnho jhqxj lvw/ xp xqv }x ihvvhoq1� +Jrrgpdq
4<84/ V1 [Y,

Hv lvw hlqh ghu Kdxswdxijdehq ghu Orjln lq ghu Sklorvrsklh/ gdv Nrpsol}lhuwh xqg Vfkzhu0
gxufkvfkdxeduh hlqidfk xqg gxufkvlfkwlj }x jhvwdowhq/ Zruwp|vwl�ndwlrqhq dov vrofkh }x hqw0
oduyhq/ glh Glnwdwxu ghu Vsudfkh ÿehu ghq phqvfkolfkhq Yhuvwdqg }x euhfkhq xqg glh Vsudfkh
}x hlqhp Plwwho }xu Ehzçowljxqj ghu phqvfkolfkhq Sureohph }x pdfkhq1 Grfk plw glhvhu
nulwlvfkhq rghu dqdo|wlvfkhq Ixqnwlrq vlqg glh Dxijdehq ghu Orjln lq ghu Sklorvrsklh qlfkw
huvfkùsiw1

Ohjw pdq glh vwuhqjhq Pd�vwçeh ghu prghuqhq Orjln dq glh jur�hq sklorvrsklvfkhq V|vwhph
ghu Yhujdqjhqkhlw dq/ hwzd dq glh V|vwhph yrq Dulvwrwhohv/ Ndqw rghu Khjho/ vr kdowhq glhvh
V|vwhph hlqhu Nulwln qlfkw vwdqg1 Lkuh Whuplql zhughq qlfkw nruuhnw hlqjhiÿkuw xqg phkughxwlj
yhuzhqghw/ lkuh Ehkdxswxqjhq vlqg xqvfkdui irupxolhuw/ lkuh Ehzhlvh xqg Zlghuohjxqjhq vlqg
kçx�j oÿfnhqkdiw xqg dqjuhliedu1 Zÿugh vlfk ghu Orjlnhu plw glhvhu nulwlvfkhq dqdo|wlvfkhq
Wçwljnhlw }xiulhghqjhehq/ vr kçwwh hu r�hqedu vhlqh Dxijdeh yhuihkow1 Hu zÿugh gdqq qçpolfk
vrofkh jhqldohq Ghqnhu zlh Dulvwrwhohv/ ghvvhq sklorvrsklvfkh Dx�dvvxqjhq qrfk khxwh lq xq0
vhuhp Zlvvhqvfkdiwvehwulhe qdfkzlunhq/ zlh Khjho xqg Ndqw lq hlqhq Wrsi plw sklorvrsklvfkhq
Vfkduodwdqhq/ P|vwlnhuq xqg Luudwlrqdolvwhq zhuihq/ ghuhq V|vwhph qdwÿuolfk huvw uhfkw orjlvfk
dqihfkwedu vlqg1 Glh Orjln hqwzlfnhow vlfk zlh mhgh dqghuh Zlvvhqvfkdiw/ xqg ylhoh Vwlpxol iÿu
lkuh Hqwzlfnoxqj nrpphq yrq ghq jur�hq sklorvrsklvfkhq V|vwhphq ghu Yhujdqjhqkhlw1 Ylhoh
Jhgdqnhq yhujdqjhqhu Sklorvrskhq vlqg jhudgh ghvkdoe orjlvfk qlfkw nruuhnw irupxolhuw/ zhlo glh
Dxvguxfnvplwwho ghu gdpdoljhq Orjln }x dup zduhq1 Glh Orjln kdw dovr dxfk hlqh v|qwkhwlvfkh
Ixqnwlrq/ g1 k1/ vlh px� vrofkh orjlvfkhq Dxvguxfnvplwwho hqwzhuihq/ glh hv jhvwdwwhq/ glh ulfkwl0
jhq/ dehu whlozhlvh qxu hudkqwhq xqg xqvfkdui irupxolhuwhq Wkhvhq yhujdqjhqhu sklorvrsklvfkhu
V|vwhph orjlvfk nruuhnw }x irupxolhuhq1 Gdplw ohlvwhw vlh hlqhq zhvhqwolfkhq Ehlwudj }xu Hukù0
kxqj ghv wkhruhwlvfkhq Qlyhdxv lq ghu Sklorvrsklh vhoevw/ zhlo hv qxu xqwhu Yhuzhqgxqj yrq
orjlvfkhq Phwkrghq pùjolfk lvw/ yrq ghu Hehqh doojhphlqhu xqg xqyhuelqgolfkhu Huùuwhuxqjhq
dxi glh Hehqh vwuhqjhu Ehzhlvh xqg Zlghuohjxqjhq ÿehu}xjhkhq1
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Devfkqlww 51: Orjln/ Gldohnwln/ gldohnwlvfkh Orjln
Zhqq zlu klhu yrq hlqhu zdfkvhqghq Ehghxwxqj ghu Orjln iÿu dqghuh sklorvrsklvfkh Glv0

}lsolqhq xqg yrq hlqhu Dqzhqgxqj lkuhu Hujheqlvvh lq dqghuhq Ehuhlfkhq vsuhfkhq/ vr zroohq
zlu gdplw nhlqhvzhjv ghq Zxqvfk çx�huq/ glh Vsudfkhq ghu Sklorvrsklh xqg ghu dqghuhq Zlv0
vhqvfkdiwhq vroowhq hlqh vrofkh Irup dqqhkphq/ gd� hlq}hozlvvhqvfkdiwolfkh xqg sklorvrsklvfkh
Duwlnho xqg Eÿfkhu lq ]xnxqiw zlh hlqh Ehlvslhovdppoxqj iÿu orjlvfkh Qrupdwlyh dxvvhkhq1
Hlqh vrofkh lghdolvlhuwh Orjlvlhuxqj ghu Zlvvhqvfkdiw xqg ghu Sklorvrsklh lvw hlqh Xwrslh/ xqg
qrfk qlfkw hlqpdo hlqh huvwuhehqvzhuwh1 Wurw}ghp zçuh hv zÿqvfkhqvzhuw xqg qÿw}olfk/ zhqq
Sklorvrskhq xqg Hlq}hozlvvhqvfkdiwohu glh Hujheqlvvh ghu Orjln }xu Nhqqwqlv qhkphq xqg lkuh
Duehlwvhujheqlvvh dxfk plw orjlvfkhq Pd�vwçehq phvvhq zÿughq1 Lq ghu Orjln vhoevw jlew hv
nhlqh Vçw}h/ glh hlqhq Zlvvhqvfkdiwohu rghu Sklorvrskhq }zlqjhq zÿughq/ lkuh Uhjhoq hlq}x0
kdowhq/ xqg hv jde lq ghu Jhvfklfkwh ghu Sklorvrsklh lpphu hlq}hoqh Sklorvrskhq xqg jdq}h
sklorvrsklvfkh Vwuùpxqjhq/ glh glh Hlqkdowxqj orjlvfkhu Uhjhoq ehzx�w deohkqwhq1 Hlqhq vro0
fkhq Sklorvrskhq ehuÿkuw qdwÿuolfk hlqh orjlvfkh Nulwln dq vhlqhq Dx�dvvxqjhq qlfkw/ hu px�
gdqq doohuglqjv dxfk dxi ghq Dqvsuxfk dxi Zlvvhqvfkdiwolfknhlw vhlqhu Sklorvrsklh yhu}lfkwhq1

51: Orjln/ Gldohnwln/ gldohnwlvfkh Orjln
]x ghq Eh}lhkxqjhq yrq Orjln xqg Gldohnwln lvw vhku ylho jhvfkulhehq zrughq/ xqg hv zhughq
glh xqwhuvfklhgolfkvwhq Vwdqgsxqnwh yhuwuhwhq1 Grfk }hlfkqhq vlfk }x glhvhu Sureohpdwln }zhl
Ulfkwxqjhq de/ glh zlu glh nrqvwuxnwlyh xqg glh ghvwuxnwlyh Ulfkwxqj qhqqhq zroohq1 Glh Yhuwuh0
whu ghu ghvwuxnwlyhq Ulfkwxqj jhkhq gdyrq dxv/ gd� Orjln xqg Gldohnwln hlqhq xqyhuvùkqolfkhq
Jhjhqvdw} eloghq xqg hlqdqghu zlghuvsuhfkhq1 Glh Juÿqgh iÿu glhvh Dx�dvvxqj vlqg zlhghu
vhku xqwhuvfklhgolfk/ dehu phlvw olhjhq vlh gdulq/ gd� hqwzhghu glh Orjln rghu glh Gldohnwln rghu
dehu ehlgh sklorvrsklvfkhq Ohkuhq idovfk yhuvwdqghq zhughq1 Id�w pdq hwzd glh Orjln dov doojh0
phlqh Rqwrorjlh dxi xqg glh Gldohnwln hehqvr/ vr lvw dxi Juxqg ghu xqwhuvfklhgolfkhq Dxvvdjhq
ehlghu Glv}lsolqhq hlq Jhjhqvdw} xqyhuphlgolfk1 Xqwhu ghq Sklorvrskhq/ glh glhvh Dx�dvvxqj
yhuwuhwhq/ hqwvfkhlghq vlfk gdqq glh hlqhq iÿu glh Orjln +jhqdxhu= iÿu hlqh ehvwlppwh Jhvwdow
ghu Orjln, xqg zhughq }x Jhjqhuq ghu Gldohnwln/ glh dqghuhq hqwvfkhlghq vlfk iÿu glh Gld0
ohnwln xqg yhuzhuihq glh Orjln1 Hlqh çkqolfkh Vlwxdwlrq hqwvwhkw/ zhqq pdq ehlgh Glv}lsolqhq
xqgl�huhq}lhuw dov Ghqnohkuhq ghnodulhuw1 Dov Ehlvslhoh iÿu vrofkh hlqvhlwljhq Hqwvfkhlgxqjhq
dxi Juxqg idovfkhu sklorvrsklvfkhu Yrudxvvhw}xqjhq nùqqhq hwzd glh Dx�dvvxqjhq yrq J1 Z1
I1 Khjho xqg K1 Vfkro} glhqhq1 Glh Glvnxvvlrqhq ÿehu gdv Yhukçowqlv yrq Orjln xqg Gld0
ohnwln plw ghvwuxnwlyhu Whqghq} kdowhq zlu iÿu xqiuxfkwedu1 Id�w pdq glh Gldohnwln klqjhjhq
dov �glh Zlvvhqvfkdiw yrq ghq doojhphlqhq Ehzhjxqjv0 xqg Hqwzlfnoxqjvjhvhw}hq ghu Qdwxu/
ghu Phqvfkhqjhvhoovfkdiw xqg ghv Ghqnhqv� dxi 0 zlh ylhoh Gldohnwlnhu hv wxq 0 xqg glh Orjln
dov hlqh Zlvvhqvfkdiw/ glh Whuplql/ Vçw}h xqg orjlvfkh Rshudwruhq xqwhu ehvwlppwhq Dvshnwhq
xqwhuvxfkw/ vr ndqq hv dxi Juxqg ghv yhuvfklhghqhq Jhjhqvwdqghv glhvhu ehlghq Glv}lsolqhq
jdu nhlqhq Jhjhqvdw} }zlvfkhq lkqhq jhehq1 Gdv Yhukçowqlv ghu Orjln }xu Gldohnwln lvw lkuhp
Yhukçowqlv }x dqghuhq sklorvrsklvfkhq Glv}lsolqhq dqdorj1 Hlqh nrqvwuxnwlyh Ehduehlwxqj ghu
Eh}lhkxqjhq yrq Orjln xqg Gldohnwln ehvwhkw gdulq/ glh Phwkrghq xqg Yhuidkuhq ghu Orjln
ehlp Dxiedx hlqhu suç}lvhq Whuplqrorjlh ghu Gldohnwln }x qxw}hq xqg glh orjlvfkhq Eh}lhkxqjhq
}zlvfkhq ghq yhuvfklhghqhq Sulq}lslhq }x huplwwhoq1 Lq glhvhu Klqvlfkw lvw qrfk hlqh Uhlkh yrq
Sureohphq }x ehzçowljhq1 Huvw gxufk hlqhq orjlvfk nruuhnwhq Dxiedx hlqhu Whuplqrorjlh ghu
Gldohnwln xqg hlqh suç}lvh Irupxolhuxqj lkuhu Sulq}lslhq zlug hlqh Glvnxvvlrqvhehqh huuhlfkw/
glh }x yhuelqgolfkhq Hujheqlvvhq iÿkuhq ndqq1

Ghu Whuplqxv �gldohnwlvfkh Orjln� zlug lq xqwhuvfklhgolfkhq Ehghxwxqjhq yhuzhqghw1 Hu
zxugh yrq Khjho jhsuçjw1 Phlvw yhuzhqghw pdq glhvhq Whuplqxv }xu Eh}hlfkqxqj ghu Khjho0
vfkhq Orjlndx�dvvxqj1 Hu zlug dxfk dov V|qrq|p plw ghp Whuplqxv �Gldohnwln� yhuzhqghw/
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51 Ndslwho Orjln xqg dqghuh Glv}lsolqhq
pdqfkpdo zhughq qxu ehvwlppwh Ehuhlfkh rghu Whloh ghu Gldohnwln dov �gldohnwlvfkh Orjln�
eh}hlfkqhw1 Vhku xqwhuvfklhgolfkh Dx�dvvxqjhq }xu gldohnwlvfkhq Orjln zxughq lqvehvrqghuh lq
ghu vrzmhwlvfkhq Olwhudwxu yhuwuhwhq/ glh zlu klhu doohuglqjv qlfkw uhihulhuhq xqg huùuwhuq nùq0
qhq1 Glh phlvwhq glhvhu Duehlwhq yhuzhqghq hlqh xqnoduh Whuplqrorjlh/ xqg lkuh Ehkdxswxqjhq
vlqg phlvw xqyhuvwçqgolfk rghu idovfk1

Yrq hlqljhq Dxwruhq zhughq Uhjhoq xqg Jhvhw}h hlqhu gldohnwlvfkhq Orjln dxijhvwhoow/ glh
ghqhq ghu irupdohq Orjln dqdorj vhlq vroohq1 Hlq zhvhqwolfkhu Xqwhuvfklhg glhvhu Uhjhoq xqg
Jhvhw}h yrq ghq lq ghu irupdohq Orjln dxijhvwhoowhq Uhjhoq xqg Jhvhw}hq ehvwhkw gdulq/ gd�
hv qdfk glhvhq Uhjhoq xqg Jhvhw}hq qlfkw pùjolfk lvw/ dxv jhjhehqhq +irupxolhuwhq, Yrudxv0
vhw}xqjhq rkqh }xvçw}olfkh Nhqqwqlvvh ghv ehwuh�hqghq Vdfkjhelhwhv elqghqgh xqg }zlqjhqgh
Vfkoÿvvh }x }lhkhq1 Zhqq zlu lp zhlwhuhq yrq Orjln vsuhfkhq/ phlqhq zlu lpphu glh irupdoh
Orjln1

51; Pdwkhpdwlvfkh Orjln
Zlu vdjwhq ehuhlwv/ gd� hv nhlqh orjlvfkhq Uhjhoq jlew/ glh iÿu glh hlqh Zlvvhqvfkdiw ulfkwlj xqg
iÿu hlqh dqghuh xqulfkwlj vlqg/ g1 k1/ glh vsh}lhoo iÿu hlqh hlq}ljh Zlvvhqvfkdiw ehvwlppw vlqg1
Ghvkdoe jlew hv dxfk nhlqh orjlvfkhq Uhjhoq vsh}lhoo iÿu glh Pdwkhpdwln1 Gdv Jhvdjwh vfkolh�w
mhgrfk qlfkw dxv/ gd� ehvwlppwh Ehuhlfkh ghu Orjln vsh}lhoo iÿu glh Huirughuqlvvh lujhqghlqhu
Hlq}hozlvvhqvfkdiw dxvjhduehlwhw zhughq nùqqhq1 Glh Rulhqwlhuxqj ghu Orjln dxi glhvh Zlv0
vhqvfkdiw ndqq gdehl hlqhq zhvhqwolfkhq Hlq x� dxi glh Irup ghu orjlvfkhq Wkhrulh +dxi glh lq
lku yhuzhqghwh Whuplqrorjlh/ dxi glh Irup ghu Gh�qlwlrqhq/ ghu V|peroln xvz1, kdehq/ rkqh
gdehl glh Xqlyhuvdolwçw ghu klhu dxijhvwhoowhq orjlvfkhq Uhjhoq }x ehhlqwuçfkwljhq1 Vr zxugh
glh Orjln lq ghq ohw}whq hlqkxqghuw Mdkuhq lp zhvhqwolfkhq iÿu glh Huirughuqlvvh ghu Pdwkhpd0
wln dxvjhduehlwhw1 Pdwkhpdwlvfkh Orjln qhqqw pdq ghvkdoe dxfk yru doohp glh Zlvvhqvfkdiw
ghu Orjln lq ghu Irup/ zlh vlh vsh}lhoo iÿu glh Lqwhuhvvhq ghu Pdwkhpdwln dxvjhduehlwhw zxu0
gh1 Dx�hughp zlug ghu Dxvguxfn �pdwkhpdwlvfkh Orjln� qrfk lq irojhqghq }zhl Ehghxwxqjhq
yhuzhqghw1 Huvwhqv qhqqw pdq ghq Ehuhlfk ghu Pdwkhpdwln pdwkhpdwlvfkh Orjln/ lq ghp qh0
ehq ghq hljhqwolfk orjlvfkhq Ndonÿohq dxfk dqghuh pdwkhpdwlvfkh Glv}lsolqhq/ ehlvslhovzhlvh
glh Dojrulwkphqwkhrulh/ ehkdqghow zhughq1 ]zhlwhqv qhqqw pdq pdwkhpdwlvfkh Orjln jdq} doo0
jhphlq ghq prghuqhq ]xvwdqg ghu Orjln/ ghu vlfk ehl ghu Rulhqwlhuxqj dxi glh Lqwhuhvvhq ghu
Pdwkhpdwln xqg xqwhu Yhuzhqgxqj pdwkhpdwlvfkhu Phwkrghq lq ghu Orjln khudxvjheloghw kdw1
Zhqq zlu lp zhlwhuhq yrq Orjln vsuhfkhq/ vr phlqhq zlu lpphu glhvhq prghuqhq ]xvwdqg ghu
Orjln xqg odvvhq gdv Zruw �pdwkhpdwlvfk� zhj/ gd hv dxi Juxqg vhlqhu Phkughxwljnhlw qlfkw
}x hlqhp noduhq Yhuvwçqgqlv ghu Qdwxu orjlvfkhu Uhjhoq ehlwuçjw1 Glhv hqwvsulfkw yroonrpphq
ghu Ulfkwxqj lq ghu prghuqhq Orjln/ glh ehvwuhew lvw/ glh doojhphlq zlvvhqvfkdiwolfkh Ehghx0
wxqj ghu Hujheqlvvh ghu pdwkhpdwlvfkhq Orjln }x }hljhq xqg lku glh Irup hlqhu doojhphlqhq
Orjln }x jhehq/ glh orjlvfkh Uhjhoq lp rehq ehwudfkwhwhq Vlqqh dxivwhoow1 Glhvhv Ehvwuhehq lvw
qdwÿuolfk plw hlqhu Nulwln ehvwlppwhu Vçw}h ghu pdwkhpdwlvfkhq Orjln xqg plw hlqhu jhzlvvhq
Yhuçqghuxqj ghv h{lvwlhuhqghq orjlvfkhq Dssdudwhv yhuexqghq1 Glhvh Iudjhq ehwudfkwhq zlu
lp zhlwhuhq lp ]xvdpphqkdqj plw nrqnuhwhq Ehuhlfkhq ghu Orjln1

Glh pdwkhpdwlvfkh Orjln huzhlwhuwh lq udglndohu Zhlvh lp Yhujohlfk }x ghp yrukhujhkhq0
ghq ]xvwdqg ghu Zlvvhqvfkdiw ghu Orjln ghq Xpidqj ghu xqwhuvxfkwhq orjlvfkhq Uhjhoq/ vlh
uhyroxwlrqlhuwh glh Phwkrghq ghu orjlvfkhq Iruvfkxqj/ yru doohp glh Vsudfkh ghu Orjln xqg
glh Yhuidkuhq }xp Dxiedx xqg }xu Xqwhuvxfkxqj orjlvfkhu Wkhrulhq/ plw ghuhq Kloih orjlvfkh
Uhjhoq dxijhvwhoow zhughq1
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614 V|qwdnwlvfkhu/ vhpdqwlvfkhu xqg sudjpdwlvfkhu Dvshnw ghu Vsudfkh
Lq ghu orjlvfkhq xqg phwkrgrorjlvfkhq Olwhudwxu xqwhuvfkhlghw pdq }zlvfkhq hlqhp v|qwdn0
wlvfkhq/ vhpdqwlvfkhq xqg sudjpdwlvfkhq Dvshnw ghu Vsudfkh xqg xqwhuwhlow glh Vhplrwln dov
doojhphlqh Wkhrulh vsudfkolfkhu ]hlfkhq hqwvsuhfkhqg lq glh Whloglv}lsolqhq V|qwdnwln/ Vhpdq0
wln xqg Sudjpdwln1 Lq ghu V|qwdnwln zhughq glh uhlq vwuxnwxuhoohq rghu irupdohq Eh}lhkxqjhq
}zlvfkhq vsudfkolfkhq ]hlfkhq xqwhuvxfkw/ xqg pdq devwudklhuw lq lku yrq ghu Ehghxwxqj +ghp
Vlqq, ghu ]hlfkhq xqg yrp Vsudfkehqxw}hu1 Pdqfkpdo vdjw pdq vrjdu/ lq ghu V|qwdnwln zÿughq
�vlqqiuhlh ]hlfkhq� xqwhuvxfkw +yjo1 Nodxv2Exku 4<9</ V1 438:,1 Lq ghu Vhpdqwln zhughq glh
Eh}lhkxqjhq }zlvfkhq ghq vsudfkolfkhq ]hlfkhq xqg lkuhu Ehghxwxqj +lkuhp Vlqq, xqwhuvxfkw/
zçkuhqg pdq yrq lkuhq Eh}lhkxqjhq }x ghq Vsudfkehqxw}huq devwudklhuw1 Lq ghu Sudjpdwln
zhughq vfkolh�olfk glh Eh}lhkxqjhq ghu ]hlfkhq xqwhuhlqdqghu/ }x lkuhq Ehghxwxqjhq xqg }x
ghq Vsudfkehqxw}huq xqwhuvxfkw1

Ehl ghu Xqwhuvfkhlgxqj ghv v|qwdnwlvfkhq/ vhpdqwlvfkhq xqg sudjpdwlvfkhq Dvshnwv ghu
Vsudfkh kdqghow hv vlfk xp hlqh wkhruhwlvfkh Xqwhuvfkhlgxqj/ glh lq ghu Jhvfklfkwh ghu Orjln
xqg ghu Vsudfkzlvvhqvfkdiw hlqh zlfkwljh Urooh jhvslhow kdw xqg dxfk qrfk vslhow1 Pdq px�
vlfk dehu gduÿehu nodu vhlq/ gd� hv vlfk gdehl xp hlqh wkhruhwlvfkh Yhuhlqidfkxqj ehl ghu Eh0
vfkuhlexqj xqg Hunoçuxqj ghv idnwlvfkhq Vsudfkjheudxfkv kdqghow/ glh lkuh Juhq}hq kdw xqg
}x hlqhu Uhlkh yrq Vfkzlhuljnhlwhq iÿkuw/ zhqq pdq vlh idovfk yhuvwhkw1 Glhvh Xqwhuvfkhlgxqj
yhuohlwhw pdqfkhq }x hlqhu yhu}huuwhq Yruvwhooxqj yrq ghu Vsudfkh1 Zhqq pdq yrq ghp idn0
wlvfk jhjhehqhq Vsuhfkhq xqg Vfkuhlehq ghu Phqvfkhq dxvjhkw xqg glhvh guhl xqwhuvfklhgolfkhq
Dvshnwh khudxvjolhghuw xqg xqwhuvxfkw/ ehvwhkw nhlqh Jhidku iÿu glh huzçkqwhq Pl�yhuvwçqg0
qlvvh1 Pdq hukçow mhgrfk vriruw hlq idovfkhv Elog ghu Vsudfkh/ zhqq pdq vlh vlfk dxv ghq guhl
jhvrqghuwhq Nrpsrqhqwhq }xvdpphqjhvhw}w yruvwhoow1 Qdwÿuolfk ehvlw}w doohv Jhvsurfkhqh xqg
Jhvfkulhehqh zlh mhghu sk|vlvfkh Jhjhqvwdqg hlqh ehvwlppwh Vwuxnwxu/ xqg pdq ndqq lq ghu
V|qwdnwln glh Vwuxnwxu yrq vsudfkolfkhq ]hlfkhq xqwhuvxfkhq/ rkqh glh dqghuhq Hljhqvfkdiwhq
glhvhu vsudfkolfkhq ]hlfkhq }x ehuÿfnvlfkwljhq xqg rkqh ÿehukdxsw }x ehuÿfnvlfkwljhq/ gd� hv
vlfk xp vsudfkolfkh ]hlfkhq kdqghow1 Grfk zhqq pdq dqiçqjw/ yrq �vlqqiuhlhq ]hlfkhq� }x
uhghq/ vr zlug glhvh Uhgh vhoevw �vlqqiuhl�1 Hlq sk|vlvfkhu Jhjhqvwdqg/ ghu qlfkwv ehghxwhw
+nhlqhq Vlqq kdw,/ lvw hehq nhlq ]hlfkhq1 Jhqdxvr lvw hv plw ghp vhpdqwlvfkhq Dvshnw1 Whuplql
xqg Dxvvdjhq ehghxwhq qdwÿuolfk hwzdv1 Xqg dxi glh huqvwjhphlqwh Iudjh +hwzd hlqhv Dxvoçq0
ghuv, �Zdv ehghxwhw ghu Whuplqxv �WlvfkcB� ndqq pdq plw ghu ßehuvhw}xqj glhvhv Whuplqxv lq
hlqh dqghuh Vsudfkh dqwzruwhq/ pdq ndqq lkp hlqhq Wlvfk rghu hlq Elog hlqhv Wlvfkhv }hljhq
xvz1 Dehu vfkrq glh Iudjh qdfk ghu Ehghxwxqj ghv Whuplqxv �Wlvfk� ndqq pl�yhuvwdqghq
zhughq1 Xqg vlh zlug pl�yhuvwdqghq/ zhqq pdq dqiçqjw/ glh Ehghxwxqj ghv Whuplqxv �Wlvfk�
dov ehvrqghuhq Jhjhqvwdqg }x vxfkhq/ jdq} johlfk/ re pdq phlqw/ vlh lq ghq plw ghp Whu0
plqxv �Wlvfk� eh}hlfkqhwhq Jhjhqvwçqghq }x �qghq +glh Xqvlqqljnhlw glhvhu Dx�dvvxqj zlug
ghxwolfk/ zhqq pdq glh irojhqghq ehlghq Vçw}h yhujohlfkw= �Pÿoohu jhkw vsd}lhuhq� xqg �Glh
Ehghxwxqj ghv Whuplqxv �Pÿoohuc jhkw vsd}lhuhq�, rghu dehu lq ehvrqghuhq/ lghdohq +pdqfkpdo
vrjdu remhnwly lghdohq, Jhjhqvwçqghq/ glh doohuglqjv ghq Pdqjho kdehq/ gd� vlh elvkhu qrfk
qlhpdqg zdkujhqrpphq kdw1 Dxfk glh Johlfkvhw}xqj ghu Ehghxwxqj hlqhv Whuplqxv plw vhlqhu
Yhuzhqgxqj lvw qlfkw ulfkwlj1 Ehl orjlvfk hlqidfkhq Whuplql zlug glh Iudjh qdfk lkuhu Ehghxwxqj
gdgxufk ehdqwzruwhw/ gd� pdq dqjlew/ zhofkh Jhjhqvwçqgh rghu Hljhqvfkdiwhq vlh eh}hlfkqhq
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e}z1 dxvguÿfnhq vroohq/ g1 k1/ pdq px� glh ]xrugqxqj hunoçuhq/ glh }zlvfkhq ghp Whuplqxv
xqg ghpplw lkp Eh}hlfkqhwhq ehvwhkw1 Gdulq huvfkùsiw vlfk glh Dqwzruw dxi glh Iudjh qdfk ghu
Ehghxwxqj hlqhv orjlvfk hlqidfkhq Whuplqxv1 Glh Ehghxwxqj yrq orjlvfk }xvdpphqjhvhw}whq
Whuplql xqg yrq Dxvvdjhq hujlew vlfk dxv ghu Ehghxwxqj ghu lq lkqhq yrunrpphqghq Whuplql
xqg ghq Hljhqvfkdiwhq ghu lq lkqhq yrunrpphqghq orjlvfkhq Rshudwruhq1

Pdqfkpdo zlug jhvdjw/ glh Orjln xqwhuvxfkh qxu ghq v|qwdnwlvfkhq xqg vhpdqwlvfkhq Dvshnw
ghu Vsudfkh xqg vhkh yrq lkuhp sudjpdwlvfkhq Dvshnw de/ rghu glh orjlvfkh V|qwd{ xqwhuvxfkh
qxu ghq v|qwdnwlvfkhq Dvshnw/ zçkuhqg vlh yrp vhpdqwlvfkhq xqg sudjpdwlvfkhq devwudklh0
uh1 Glhvh Dxvvdjhq nùqqhq zlhghu yhuvfklhghq yhuvwdqghq zhughq1 Yhuvwhkw pdq glh orjlvfkh
V|qwd{ dov Ohkuh yrq vrjhqdqqwhq vlqqiuhlhq ]hlfkhq xqg glh orjlvfkh Vhpdqwln dov Ohkuh yrq
vsuhfkhuiuhlhq ]hlfkhq/ vr olhjw zlhghu hlq Pl�yhuvwçqgqlv yru1 Lq ghu Orjln zhughq dxi v|q0
wdnwlvfkhu Hehqh Uhjhoq irupxolhuw/ glh iÿu eholheljh Whuplql xqg Dxvvdjhq jhowhq1 Gdehl px�
dehu vwhwv yrudxvjhvhw}w zhughq/ gd� Whuplql xqg Dxvvdjhq iÿu mhpdqghq hwzdv ehghxwhq/
vrqvw kdqghow hv vlfk qlfkw xp Whuplql xqg Dxvvdjhq1 Dxi vhpdqwlvfkhu Hehqh zhughq Uhjhoq
irupxolhuw/ glh iÿu eholheljh Vsuhfkhu/ glh glh Orjln dn}hswlhuhq/ jhowhq1 Dx�hughp jlow glh
rehq dxijhvwhoowh Ehkdxswxqj vhoevw lq glhvhp Yhuvwçqgqlv qlfkw doojhphlq/ gd ehlvslhovzhlvh
lq ghu hslvwhplvfkhq Orjln yhuvfklhghqh orjlvfkh W|shq yrq Vsuhfkhuq xqwhuvfklhghq zhughq1
Zlh ehuhlwv jhvdjw/ kdw glh Xqwhuvfkhlgxqj ghv v|qwdnwlvfkhq/ vhpdqwlvfkhq xqg sudjpdwlvfkhq
Dvshnwv ghu Vsudfkh lq ehvwlppwhq Juhq}hq lkuh Ehuhfkwljxqj/ vlh gdui mhgrfk qlfkw idovfk yhu0
vwdqghq xqg yhudevroxwlhuw zhughq1

615 Glh Vsudfkh ghu Orjln xqg zlfkwljh orjlvfkh V|peroh
Iÿu glh Gduvwhooxqj yrq Whuplql/ Dxvvdjhq/ Zdkukhlwvzhuwhq yrq Dxvvdjhq xqg orjlvfkhq
Rshudwruhq zhughq lq ghu Orjln vsh}lhooh V|peroh yhuzhqghw1 Vlh odvvhq vlfk lq V|peroh iÿu
Yduldeohq xqg V|peroh iÿu Nrqvwdqwhq hlqwhlohq1

Plw Kloih yrqNrqvwdqwhq zhughq lq ghu Orjln ehvwlppwh orjlvfkh Rshudwruhq xqg ehvwlppwh
Zdkukhlwvzhuwh yrq Dxvvdjhq vrzlh hlqljh ehvwlppwh +orjlvfkh, Whuplql gdujhvwhoow1 Plw Kloih
ghv V|perov a vwhoohq zlu ehlvslhovzhlvh hlqhq orjlvfkhq Rshudwru gdu/ ghu jhzùkqolfk dov �xqg�
jhohvhq zlug/ xqg plw Kloih ghv V|perov � ghq Zdkukhlwvzhuw �zdku�1 Hlqh Ehvrqghukhlw
ehvwhkw klhu gdulq/ gd� zlu/ zhqq zlu gdv V|pero yhuzhqghq/ ghq orjlvfkhq Rshudwru vhoevw
xqg qlfkw vhlqh Eh}hlfkqxqj yhuzhqghq1 Sulq}lslhoo lvw hlqh Vlwxdwlrq ghqnedu/ lq ghu glh
Phqvfkhq lq hlqhu jhjhehqhq Vsudfkh rghu vrjdu lq doohq Vsudfkhq iÿu glhvhq Rshudwru gdv
V|pero xqg qxu glhvhv V|pero yhuzhqghq/ g1 k1/ gd� vlh qlfkw glh Zùuwhu �xqg�/ �dehu� xvz1
yhuzhqghq/ zhqq hv huirughuolfk lvw/ lujhqg hwzdv dxi}x}çkohq1 Glh Yhuzhqgxqj ghv V|perov a
lq ghu Orjln kdw hlqh Uhlkh yrq Yru}ÿjhq yru dqghuhq vsudfkolfkhq Dxvguÿfnhq/ glh glh johlfkh
Urooh vslhohq= hlqh Vwdqgduglvlhuxqj ghu Dxvguÿfnh/ Hlqghxwljnhlw/ Nÿu}h/ ßehuvlfkwolfknhlw
xvz1 Dqdorj yhukçow hv vlfk plw ghp V|pero �1 Hv vslhow glh johlfkh Urooh zlh glh Zùuwhu
�zdku�/ �ulfkwlj�/ kdw lkqhq jhjhqÿehu dehu hehq glh dqjhjhehqhq Yru}ÿjh1

Plw Kloih yrq Yduldeohq zhughq lq ghu Orjln qlfkw ehvwlppwh Whuplql/ Dxvvdjhq/ Rshudwruhq
xvz1 gdujhvwhoow/ vrqghuq eholheljh rghu lq phku rghu zhqljhu zhlwhq Juhq}hq ydullhueduh +g1 k1/
zhqq hv johlfkjÿowlj lvw/ zhofkh Whuplql/ Dxvvdjhq xvz1 ÿehukdxsw rghu dehu hlqhu ehvwlppwhq
Juxssh jhphlqw vlqg,1 Lq ghu Ehkdxswxqj �Zhqq � xqg � Dxvvdjhq vlqg/ vr lvw E�a�� hlqh
Dxvvdjh� vwhoohq glh Exfkvwdehq � xqg � eholheljh Dxvvdjhq gdu1 Klhu vslhow hv nhlqh Urooh/
zhofkh nrqnuhwh Irup glhvh Dxvvdjhq kdehq1 Hv uhlfkw dxv/ gd� vlh Dxvvdjhq vlqg1 Xqg lq ghp
Dxvguxfn �f vhl hlq eholheljhu }zhlvwhooljhu dxvvdjhqeloghqghu orjlvfkhu Rshudwru� vwhoow ghu
Exfkvwdehf hlqhq eholheljhq orjlvfkhq Rshudwru gdu/ plw ghvvhq Kloih pdq dxv }zhl jhjhehqhq
Dxvvdjhq hlqh qhxh eloghq ndqq1
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Devfkqlww 615 Zlfkwljh orjlvfkh V|peroh
Yduldeohq odvvhq vlfk hehqidoov lq }zhl Juxsshq hlqwhlohq1 ]xu huvwhq Juxssh jhkùuhq glh

Içooh/ lq ghqhq hlqh Dxi}çkoxqj ghu Yduldeohq qlfkw yrukhu h{sol}lw dqjhjhehq xqg gxufk qlfkwv
ehvfkuçqnw lvw1 Klhu zlug dxv ghp Nrqwh{w nodu/ zhofkh orjlvfkhq Remhnwh glhvh V|peroh gdu0
vwhoohq1 Vrofkh V|peroh yhuzhqghw pdq qdfk irojhqghu Uhjho= Mhghv yrq lkqhq eh}hlfkqhw iÿu
vlfk jhqrpphq hlq eholheljhv orjlvfkhv Remhnw ghu jhjhehqhq Duw +Dxvvdjh/ Whuplqxv xvz1,/
zçkuhqg ghu Xqwhuvfklhg jhphlqvdp yhuzhqghwhu Yduldeohq ehghxwhw/ gd� glhvh Remhnwh vlfk
xqwhuvfkhlghq nùqqhq1 Vr lvw lq ghu Ehkdxswxqj �Zhqq � xqg � Dxvvdjhq vlqg/ vr lvw E�a��
hlqh Dxvvdjh� mhghu ghu Exfkvwdehq � xqg � iÿu vlfk jhqrpphq hlqh eholheljh Dxvvdjh/ zçk0
uhqg ghu Xqwhuvfklhg glhvhu Exfkvwdehq ehghxwhw/ gd� lq glhvhp Sddu yhuvfklhghqh Dxvvdjhq
�jxulhuhq nùqqhq +hv lvw dehu dxfk pùjolfk/ gd� � xqg � johlfk vlqg 0 gdv lvw hlq Vsh}ldoidoo,1

]xu }zhlwhq Juxssh yrq Yduldeohq jhkùuhq glh Içooh/ lq ghqhq hlq Yhu}hlfkqlv glhvhu V|peroh
vsh}lhoo dqjhjhehq zlug1 Ehl ghu Dqjdeh ghu V|peroh hlqhv ehvwlppwhq Ehuhlfkhv ghu Orjln
wul�w pdq ehlvslhovzhlvh hlqh vrofkh Ihvwvwhooxqj= �Glh Exfkvwdehq R/ ^/ o plw xqg rkqh Lqgl}hv
vlqg Dxvvdjhqyduldeohq1� Zhqq pdq jhzùkqolfk yrq Yduldeohq vsulfkw/ vr phlqw pdq Yduldeohq
glhvhu Juxssh1 Dxfk zlu yhuidkuhq lp zhlwhuhq vr1 Zçkuhqg ehl ghu huvwhq Juxssh ghu
Zhuwehuhlfk ghu V|peroh dxv ghp Nrqwh{w ghu Gduvwhooxqj nodu zlug +g1 k1 nodu zlug/ zhofkh
orjlvfkhq Remhnwh vlh eh}hlfkqhq,/ vlqg lq ghu }zhlwhq Juxssh vsh}lhooh Yhudeuhgxqjhq eh}ÿjolfk
ghv Zhuwehuhlfkv ghu Yduldeohq huirughuolfk1

Orjlvfkh V|peroh odvvhq vlfk dxfk lq v|qwdnwlvfkh +V|peroh iÿu Whuplql/ Dxvvdjhq xqg
orjlvfkh Rshudwruhq, xqg vhpdqwlvfkh +V|peroh iÿu Zdkukhlwvzhuwh, hlqwhlohq1 Glh ohw}whuhq
vlqg lp Xqwhuvfklhg }x ghq orjlvfkhq Rshudwruhq orjlvfkh Whuplql1

Glh V|peroh ghu Zdkukhlwvzhuwh xqg dooh Whuplql/ glh lq glh Orjln gxufk Gh�qlwlrqhq plw
Kloih yrq Zdkukhlwvzhuwhq hlqjhiÿkuw zhughq/ jhkùuhq }x ghq vrjhqdqqwhq vhpdqwlvfkhq Whu0
plql1 Gxufk glh Gh�qlwlrq �Hlqh Dxvvdjh � qhqqw pdq huiÿooedu jhqdx gdqq/ zhqq hv hlqh
Nrpelqdwlrq yrq Zdkukhlwvzhuwhq k�c � � � c k? E? � �� iÿu glh lq � yrunrpphqghq Dxvvdjhq
��c � � � c �6 jlew/ ehl ghu � ghq Zhuw � kdw� zlug ehlvslhovzhlvh ghu qhxh Whuplqxv �huiÿooedu�
hlqjhiÿkuw1 Lq ghp gh�qlhuhqghq Whlo nrpphq glh vhpdqwlvfkhq V|peroh �/ k�c � � � c k? yru/
vr gd� glhvhu Whuplqxv hlq vhpdqwlvfkhu lvw1 Whuplql ghu Orjln/ lq ghuhq Gh�qlwlrqhq nhlqh
vhpdqwlvfkhq Whuplql yrunrpphq/ jhkùuhq }x ghq v|qwdnwlvfkhq1 Vr zlug ehlvslhovzhlvh ghu
v|qwdnwlvfkh Whuplqxv �dxvvdjhqorjlvfkh Irupho� zlh irojw gh�qlhuw= �Hlqh hqgolfkh Irojh yrq
V|perohq qhqqw pdq hlqh dxvvdjhqorjlvfkh Irupho lq irojhqghq xqg qxu irojhqghq Içoohq=
4, Doohlqvwhkhqgh Dxvvdjhqyduldeohq vlqg dxvvdjhqorjlvfkh Iruphoq>
5, zhqq � xqg � dxvvdjhqorjlvfkh Iruphoq vlqg/ vr vlqg E�a�� xqg E�b�� dxvvdjhqorjlvfkh

Iruphoq>
6, zhqq � hlqh dxvvdjhqorjlvfkh Irupho lvw/ vr lvw �� hlqh dxvvdjhqorjlvfkh Irupho1�
Dxv ghq ehwudfkwhwhq V|perohq zhughq qdfk ehvwlppwhq Uhjhoq Nrpsoh{h yrq V|perohq
+orjlvfkh Iruphoq, jheloghw1 Hlq Ehlvslho iÿu vrofkh Iruphoq xqg Uhjhoq }x lkuhp Dxiedx kdehq
zlu hehq dqjhiÿkuw1 Glh Dxijdeh ghu Uhjhoq ehvwhkw lq hlqhu Dqjdeh ghumhqljhq Nrpelqdwlrqhq
yrq V|perohq/ glh lq glhvhp rghu mhqhp Ehuhlfk ghu Orjln dov Irupho dqjhvhkhq zhughq1 Glhvh
Uhjhoq vlqg qlfkwv dqghuhv dov Uhjhoq }xpDxiedx ehvwlppwhu Duwhq yrq Whuplql xqg Dxvvdjhq1
Lp zhlwhuhq yhuzhqghq zlu x1 d1 irojhqgh orjlvfkh Rshudwruhq=
4, a 0 Nrqmxqnwlrqvrshudwru +jhohvhq dov �xqg� rghu �mhghv yrq�,>
5, b 0 Dgmxqnwlrqvrshudwru +jhohvhq dov �rghu�/ �rghu2xqg� rghu dov �plqghvwhqv hlqhv

yrq�,>
6, � 0 Qhjdwlrqvrshudwru +jhohvhq dov �qlfkw�/ �Hv lvw qlfkw vr/ gd� 111�,>
7, $ 0 Nrqglwlrqdolwçwvrshudwru +�zhqq 111/ vr 111�,>
8, ; 0 Jhqhudolvdwru/ Doorshudwru/ Dootxdqwru +�dooh�,>
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9, < 0 Sduwlnxolvdwru/ Hlqvrshudwru/ Hlqvtxdqwru +�hlqljh�/ �plqghvwhqv hlq�,>
:, & 0 whuplqleloehqghu Rshudwru/ ghu lq Dekçqjljnhlw yrp W|s ghu Whuplql jhohvhq zlug

dov �zhofkhu +zhofkh,�/ �ghuduw/ gd� 111�/ �glh Wdwvdfkh/ gd� 111� x1 d1>
;, # 0 Suçglndwlrqvrshudwru ghv ]xvsuhfkhqv/ plw ghvvhq Kloih dxv Whuplql Dxvvdjhq jh0

eloghw zhughq +jhohvhq dov �lvw�/ �kdw� xvz1,>
<, ; 0 Suçglndwlrqvrshudwru ghv Devsuhfkhqv/ plw ghvvhq Kloih dxv Whuplql Dxvvdjhq jh0

eloghw zhughq +jhohvhq dov �lvw qlfkw�/ �kdw qlfkw� xvz1,1
Hlqljh ghu dqjhiÿkuwhq Rshudwruhq zhughq vrzrko dov dxvvdjhqeloghqgh zlh dxfk dov whuplql0
eloghqgh Rshudwruhq yhuzhqghw/ zrehl lkuh xqwhuvfklhgolfkh Ixqnwlrq mhzhlov dxv ghp Nrqwh{w
ghxwolfk zlug1

616 Hlqidfkh xqg }xvdpphqjhvhw}wh Dxvvdjhq xqg Whuplql
Hv odvvhq vlfk hlqidfkh xqg }xvdpphqjhvhw}wh Dxvvdjhq xqwhuvfkhlghq1 Xqwhu hlqidfkhq Dxv0
vdjhq yhuvwhkhq zlu vrofkh/ glh nhlqh dqghuhq Dxvvdjhq dov Ehvwdqgwhloh hqwkdowhq/ zçkuhqg
}xvdpphqjhvhw}wh Dxvvdjhq plw Kloih yrq orjlvfkhq Rshudwruhq dxv dqghuhq Dxvvdjhq jhelo0
ghw zhughq1

Hlqidfkh Dxvvdjhq ehvwhkhq dxv +orjlvfkhq, Vxemhnwhq/ Suçglndwhq xqg hlqhp Suçglndwlrqv0
rshudwru1 Xqwhu ghq orjlvfkhq Vxemhnwhq hlqhu hlqidfkhq Dxvvdjh yhuvwhkw pdq glh Whuplql/ glh
gdv eh}hlfkqhq vroohq/ zruÿehu lq ghu Dxvvdjh jhvsurfkhq zlug/ zçkuhqg glh orjlvfkhq Suçgl0
ndwh glh Whuplql vlqg/ glh gdv dxvguÿfnhq/ zdv ÿehu glh Vxemhnwh dxvjhvdjw zlug1 Ehlvslhoh iÿu
hlqidfkh Dxvvdjhq vlqg= �Hlq Hohnwurq lvw qhjdwly jhodghq�/ �Vrnudwhv oçxiw�/ �Dqwrq olhew
Jhugd qlfkw�/ �Ehuolq olhjw }zlvfkhq Urvwrfn xqg Ohls}lj�1 Glh orjlvfkhq Vxemhnwh vlqg lq
glhvhq Dxvvdjhq hqwvsuhfkhqg= �Hlq Hohnwurq�/ �Vrnudwhv�/ �Dqwrq� xqg �Jhugd�/ �Ehuolq�/
�Urvwrfn� xqg �Ohls}lj�1 Dov V|peroh iÿu orjlvfkh Vxemhnwh yhuzhqghq zlu glh Exfkvwdehq
r/ r�/ r2 � � � Glh orjlvfkhq Suçglndwh vlqg hqwvsuhfkhqg glh Whuplql �qhjdwly jhodghq�/ �oçxiw�/
�olhew�/ �olhjw }zlvfkhq�1 Iÿu Suçglndwh yhuzhqghq zlu glh V|peroh � / '/ ��/ �2 � � � Pdq
xqwhuvfkhlghw Suçglndwh lq hlq0/ }zhl0 xqg doojhphlq q0vwhooljh Suçglndwh/ mh qdfkghp/ plw zlh0
ylho Vxemhnwwhuplql vlh }x Dxvvdjhq yhunqÿsiw zhughq1 Vr kdehq zlu lq xqvhuhq huvwhq ehlghq
Ehlvslhovçw}hq hlqvwhooljh Suçglndwh/ lp gulwwhq hlq }zhlvwhooljhv xqg lp ylhuwhq hlq guhlvwhooljhv
Suçglndw1 Lp zhlwhuhq pùjh r iÿu hlqh eholheljh Juxssh yrq Vxemhnwwhuplql r�c � � � c r? plw
? � � xqg � iÿu hlq hqwvsuhfkhqg q0vwhooljhv Suçglndw vwhkhq1

Glh Suçglndwlrqvrshudwruhq zhughq lq ghu Xpjdqjvvsudfkh dxi glh yhuvfklhghqvwh Zhlvh
dxvjhguÿfnw/ gxufk glhZruwh �lvw� xqg �lvw qlfkw�/ gxufk �kdw� xqg �kdw qlfkw�/ gxufk hlqidfkhv
Dqhlqdqghuuhlkhq yrq Vxemhnw xqg Suçglndw e}z1 Dqhlqdqghuuhlkhq yrq Vxemhnw/ Suçglndw
xqg hlq Klq}xiÿjhq ghv Zruwhv �qlfkw�1 Zlu yhuzhqghq iÿu gdv ]xvsuhfkhq hlqhv Suçglndwhv
}x hlqhp Vxemhnw gdv V|pero # xqg iÿu gdv Devsuhfkhq gdv V|pero ;1

Zhqq zlu iÿu hlq jhjhehqhv Vxemhnw r ihvwvwhoohq nùqqhq/ gd� hv glh Hljhqvfkdiw � ehvlw}w/
vr nùqqhq zlu glh Dxvvdjh eloghq �r ehvlw}w glh Hljhqvfkdiw �� +v|perolvfk= r # � ,1 Gdplw
vlqg dehu qrfk qlfkw dooh Pùjolfknhlwhq huvfkùsiw/ rezrko pdq vlfk lq ghu nodvvlvfkhq xqg
lqwxlwlrqlvwlvfkhq Orjln dxi vlh ehvfkuçqnw1 Hv lvw qçpolfk qrfk ghu Idoo pùjolfk/ gd� zhghu
r# � qrfk r; � jlow/ g1 k1 �Er# � � a �Er; � �1 Glhv zlug gxufk hlqh Dxvvdjh ghu Irup
qEr# � � dejhnÿu}w +q lvw gdv Xqehvwlppwkhlwv}hlfkhq,1
]xvdpphqidvvhqg nùqqhq zlu hlqidfkh Dxvvdjhq dxi irojhqgh Zhlvh gh�qlhuhq=
G41
4, Zhqq � hlq hlqvwhooljhv Suçglndw xqg r hlq Vxemhnw lvw/ vr vlqg Er # � � xqg Er ; � �

hlqidfkh Dxvvdjhq>
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5, zhqq � hlq ?0vwhooljhv Suçglndw lvw xqg r�c � � � c r? E? � 2� Vxemhnwh vlqg/ vr vlqg EEr�c � � �

� � � c r?� # � � xqg EEr�c � � � c r?�; � � hlqidfkh Dxvvdjhq>
6, hlqh hlqidfkh Dxvvdjh olhjw qxu yru/ zhqq hv dxi Juxqg ghu Sxqnwh 4 xqg 5 ghu Idoo lvw1

Dxv hlqidfkhq Dxvvdjhq odvvhq vlfk plw Kloih yrq orjlvfkhq Rshudwruhq }xvdpphqjhvhw}wh Dxv0
vdjhq eloghq1 Zlu jhehq hlqh lqgxnwlyh Gh�qlwlrq ghu zlfkwljvwhq yrq xqv ehwudfkwhwhq Dxv0
vdjhq dq1
G51
4, Hlqidfkh Dxvvdjhq vlqg Dxvvdjhq>
5, zhqq � hlqh Dxvvdjh lvw/ vr lvw �� hlqh Dxvvdjh>
6, zhqq � xqg � Dxvvdjhq vlqg/ vr vlqg E� a �� xqg E� b�� Dxvvdjhq>
7, zhqq � xqg � Dxvvdjhq vlqg/ vr lvw E�$ �� hlqh Dxvvdjh>
8, zhqq � hlqh Dxvvdjh xqg + hlq Whuplqxv lvw/ vr vlqg E;+�� xqg E<+�� Dxvvdjhq>
9, hwzdv lvw hlqh Dxvvdjh qxu dxi Juxqg ghu Sxqnwh 408 xqg lq ghq Içoohq/ zr zlu yhuhlqeduhq/

hlqhq ehvwlppwhq vsudfkolfkhq Dxvguxfn dov Dxvvdjh dq}xvhkhq/ ghu ghu Ehghxwxqj qdfk
plw hlqhp ghu lq ghq Sxqnwhq 408 dqjhjhehqhq Dxvguÿfnh lghqwlvfk lvw1

Ghu Sxqnw 9 lvw klhu qlfkw vr }x yhuvwhkhq/ dov re nhlqhuohl dqghuh Vwuxnwxuhq yrq Whuplql xqg
Dxvvdjhq pùjolfk vlqg1 Hu ehghxwhw eor�/ gd� zlu klhu qxu glh lq ghq Sxqnwhq 408 dqjhjhehqhq
Iruphq yrq Dxvvdjhq xqg glh plw lkuhu Kloih gh�qlhueduhq ehwudfkwhq1 Ehlvslhovzhlvh vhkhq
zlu ghq Dxvguxfn E� � �� dov Dxvvdjh dq/ zhqq zlu yhuhlqeduhq/ lkq dov plw ghu Dxvvdjh
E�� b �� ghu Ehghxwxqj qdfk lghqwlvfk dq}xvhkhq1 Glhv khl�w klhu irojhqghv= Glh Dxvvdjh
E� � �� ehvdjw gdvvhoeh zlh glh Dxvvdjh E�� b��1

Ehlvslhoh iÿu hlqidfkh Dxvvdjhq kdehq zlu ehuhlwv dqjhjhehq1 Xpjdqjvvsudfkolfkh Ehlvslhoh
iÿu Dxvvdjhq ghu lq ghq Sxqnwhq 508 dqjhjhehqhq Vwuxnwxu irupxolhuhq zlu hwzdv xqjhzùkqolfk
lq hlqhu Irup/ glh ghq gruw dqjhiÿkuwhq V|perohq qdkhnrppw=
5, �Hv lvw qlfkw vr/ gd� hlq Hohnwurq srvlwly jhodghq lvw1�
6, �Ehuolq lvw hlqh Jur�vwdgw/ xqg Ehuolq olhjw dq ghu Vsuhh1�

�Khxwh dehqg jhkhq zlu lqv Nlqr/ rghu zlu jhkhq lqv Wkhdwhu1�
7, �Zhqq hv uhjqhw/ vr zlug glh Vwud�h qd�1�
8, �Dooh Phwdooh vlqg ghuduw/ gd� Phwdooh ghq Vwurp ohlwhq1�

�Hlqljh Vwxghqwhq vlqg ghuduw/ gd� Vwxghqwhq gxufk glh Suÿixqj idoohq1�
Hlqidfkh Whuplql qhqqhq zlu vrofkh Whuplql/ glh vlfk qlfkw lq Whuplql/ Dxvvdjhq xqg orjlvfkh
Rshudwruhq }hujolhghuq odvvhq1 Vlh vlqg lq jhzlvvhu Zhlvh orjlvfkh Dwrph/ dxv ghqhq vlfk
gdv jhvdpwh phqvfkolfkh Zlvvhq dxiedxw1 Yrudxvjhvhw}w/ glh hlqidfkhq Whuplql vlqg jhjhehq/
wuh�hq zlu irojhqgh Gh�qlwlrq hlqhv Whuplqxv=
G61
4, Hlqidfkh Whuplql vlqg Whuplql>
5, zhqq @ hlq Whuplqxv lvw/ vr lvw �@ hlq Whuplqxv>
6, zhqq @ xqg K ehlgh Vxemhnwwhuplql rghu ehlgh Suçglndwwhuplql vlqg/ vr vlqg E@ a K� xqg

E@ b K� Whuplql>
7, zhqq @ hlq Whuplqxv xqg � hlqh Dxvvdjh lvw/ vr lvw @ & � hlq Whuplqxv>
8, zhqq � hlqh Dxvvdjh lvw/ vr lvw & � hlq Whuplqxv>
9, hlq Whuplqxv olhjw qxu yru/ zhqq hv dxi Juxqg ghu Sxqnwh 408 ghu Idoo lvw/ rghu zhqq

yhuhlqeduw zxugh/ hlqhq vsudfkolfkhq Dxvguxfn dov Whuplqxv dq}xvhkhq/ ghu hlqhp qdfk
ghq Sxqnwhq 408 jheloghwhq Whuplqxv ehghxwxqjvjohlfk lvw1
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Sxqnw 9 ehghxwhw zlhghuxp qlfkw/ gd� qlfkw qrfk Whuplql dqghuhu Vwuxnwxu pùjolfk vlqg>
hu ehvdjw qxu/ gd� zlu xqv klhu dxi hlqh Ehwudfkwxqj yrq Whuplql ghu dqjhjhehqhq Vwuxnwxu
ehvfkuçqnhq1 Zlu jhehq Ehlvslhoh iÿu glh lq ghq Sxqnwhq 508 gh�qlhuwhq Whuplql dq=
5, �Qlfkwvfkzlpphu�>
6, �Pxvlnhu xqg Pdohu�/ �Sduwhl0 rghu Jhzhunvfkdiwvplwjolhg�>
7, �hlq Hohphqwduwhlofkhq ghuduw/ gd� gdv Whlofkhq srvlwly jhodghq lvw�>
8, �glh Wdwvdfkh/ gd� vlfk glh Hugh xp glh Vrqqh guhkw�1
Glh Iudjh/ zlh pdq ihvwvwhoow/ re hlq Whuplqxv hlqidfk lvw rghu qlfkw/ zlug qlfkw yrq ghu Orjln eh0
dqwzruwhw xqg kdw dx�huorjlvfkhq Fkdudnwhu1 Zlu vhw}hq glh Içkljnhlw }x glhvhu Xqwhuvfkhlgxqj
yrudxv/ hehqvr zlh zlu yrudxvvhw}hq/ }zlvfkhq Vxemhnw0 xqg Suçglndwwhuplql xqwhuvfkhlghq }x
nùqqhq1

Glh lq hlqhp Whuplqxv rghu hlqhu Dxvvdjh yrunrpphqghq hlqidfkhq Whuplql xqg hlqidfkhq
Dxvvdjhq vlqg glh Ehghxwxqjvhlqkhlwhq ghv jhjhehqhq Whuplqxv e}z1 ghu jhjhehqhq Dxvvdjh1
Glh Ehghxwxqjvhlqkhlwhq ghu Dxvvdjh �Nxsihu lvw hlq Phwdoo� vlqg ehlvslhovzhlvh glh hlqidfkhq
Whuplql �Nxsihu� xqg �Phwdoo�> glh Ehghxwxqjvhlqkhlwhq ghu Dxvvdjh �Nxsihu lvw hlq Phwdoo/
zçkuhqg Sru}hoodq nhlq Phwdoo lvw� vlqg glh hlqidfkhq Whuplql �Nxsihu�/ �Phwdoo� xqg �Sru0
}hoodq� vrzlh glh hlqidfkhq Dxvvdjhq �Nxsihu lvw hlq Phwdoo� xqg �Sru}hoodq lvw nhlq Phwdoo�
+gdv Zruw �zçkuhqg� lvw hlq orjlvfkhu Rshudwru,1 Zhlwhuh V|peroh xqg plw lkqhq yhunqÿsiwh
Gh�qlwlrqhq yrq Whuplql/ Dxvvdjhq xqg Rshudwruhq jhehq zlu vsçwhu dq1

617 Orjlvfkh Ndonÿoh
Hlqhq zhvhqwolfkhq Ehlwudj }xu Zhlwhuhqwzlfnoxqj ghu Zlvvhqvfkdiw ghu Orjln ohlvwhwh glh pd0
wkhpdwlvfkh Orjln gxufk glh Dxvduehlwxqj orjlvfkhu Ndonÿoh1 Orjlvfkh Ndonÿoh vlqg ehtxhph
xqg çx�huvw h�hnwlyh Kloivplwwho }xu Dxivwhooxqj orjlvfkhu Uhjhoq1 Gd lp jdq}hq irojhqghq
Wh{w orjlvfkh Ndonÿoh gdujhvwhoow xqg lkuh Hljhqvfkdiwhq xqwhuvxfkw zhughq/ ehvfkuçqnhq zlu
xqv klhu dxi hlqljh nxu}h yruehuhlwhqgh Ehphunxqjhq1
Lq ghu Orjln zhughq orjlvfkh Ndonÿoh irojhqghu Irup yhuzhqghw=
4, Vhpdqwlvfkh Ndonÿoh1 Vlh vlqg Jhvdpwkhlwhq yrq Gh�qlwlrqhq orjlvfkhu Rshudwruhq/ lq

ghqhq vhpdqwlvfkh Whuplql +Whuplql ghu Zdkukhlwvzhuwh, ehqxw}w zhughq/ pdqfkpdo qhqqw
pdq vrofkh Ndonÿoh orjlvfkh Dojheuhq1

5, V|qwdnwlvfkh Ndonÿoh1 Vlh vlqg Jhvdpwkhlwhq yrq dn}hswlhuwhq v|qwdnwlvfkhq V|pero0
nrpelqdwlrqhq xqg yrq Uhjhoq/ qdfk ghqhq pdq dxv glhvhq qhxh V|peronrpelqdwlrqhq
hukçow> phlvw kdqghow hv vlfk klhu xp d{lrpdwlvfkh V|vwhph1 Pdqfkpdo zhughq qxu glh
v|qwdnwlvfkhq dov orjlvfkh Ndonÿoh eh}hlfkqhw1

6, Jhplvfkwh Ndonÿoh vlqg Ndonÿoh/ glh whlozhlvh vhpdqwlvfk xqg whlozhlvh v|qwdnwlvfk dxijh0
edxw vlqg1

Orjlvfkh Ndonÿoh zhughq hqwzhghu lq orjlvfkhu Whuplqrorjlh dxijhedxw rghu plw Kloih xqjhghx0
whwhu V|peroh1 Lp huvwhq Idooh vwhkhq glh V|peroh iÿu Whuplql/ Dxvvdjhq/ orjlvfkh Rshudwruhq
xqg Zdkukhlwvzhuwh1 Glh orjlvfkhq Ndonÿoh vlqg klhu Wkhrulhq/ glh glh Hljhqvfkdiwhq yrq Whu0
plql xqg Dxvvdjhq ghu hqwvsuhfkhqghq Duw gh�qlhuhq1 Lp }zhlwhq Idoo zlug ghq V|perohq/
plw ghuhq Kloih ghu Ndonÿo dxijhedxw zlug/ nhlqhuohl Ehghxwxqj }xjhvfkulhehq1 Zlug gdehl
hlq Zhuwehuhlfk ghu Yduldeohq dqjhjhehq/ vr lvw gdv zlhghuxp hlqh Phqjh yrq V|perohq/ glh
xqjhghxwhw vlqg1 Glh orjlvfkhq Ndonÿoh vlqg gdehl irupdoh V|vwhph1 Glhvh vlqg nhlqh orjl0
vfkhq Wkhrulhq/ vlh vlqg dxfk nhlqh Wkhrulhq lujhqghlqhu dqghuhq Zlvvhqvfkdiw1 Xp dxv lkqhq
Wkhrulhq }x hukdowhq/ px� pdq vlh lqwhusuhwlhuhq/ g1 k1/ pdq px� ghq lq lkqhq yrunrpphqghq
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V|perohq plw Kloih yrq Whuplql glhvhu rghu mhqhu Zlvvhqvfkdiw hlqh Ehghxwxqj }xvfkuhlehq1
Jhvfklhkw glhv plw Kloih hlqhu orjlvfkhq Whuplqrorjlh/ vr hukçow pdq dxv irupdohq V|vwhphq or0
jlvfkh Wkhrulhq1 Jhvfklhkw glhv klqjhjhq plw Kloih hlqhu dx�huorjlvfkhq Whuplqrorjlh/ vr kdehq
zlu hv plw hlqhu dx�huorjlvfkhq Lqwhusuhwdwlrq irupdohu V|vwhph }x wxq1 ]xp Ehlvslho vlqg Lq0
whusuhwdwlrqhq irupdohu V|vwhph ghu Dxvvdjhqorjln lq ghu Whuplqrorjlh ghu Vfkdowdojheud xqg
ghu Wkhrulh ghu Qhuyhqqhw}h ehndqqw1

Glh Ylhoidow orjlvfkhu Ndonÿoh lq ghu prghuqhq Orjln xqg lkuh Xqwhuvfklhgolfknhlw zlug
pdqfkpdo dov hlq Dujxphqw iÿu glh Wkhvh yrq ghu Qlfkwxqlyhuvdolwçw orjlvfkhu Jhvhw}h ehqxw}w1
Glhvhv Dujxphqw lvw dehu qlfkw vwlfkkdowlj1 Zlu odvvhq klhu glh xqwhuvfklhgolfkhq Vwdqgsxqnwh/
Içkljnhlwhq xqg Lqwhuhvvhq ghu Orjlnhu/ glh Xqwhuvfklhgh ehl ghu Lqwhusuhwdwlrq orjlvfkhu Ndo0
nÿoh/ ghq Xqwhuvfklhg ghu Ulfkwxqjhq lq ghu Orjln/ ghq klvwrulvfkhq Iruwvfkulww xqg çkqolfkh
doojhphlq ehndqqwh Glqjh dx�hu dfkw1 Zlu ehwudfkwhq qxu irojhqghq iÿu xqv lqwhuhvvdqwhq Idoo=
Hv h{lvwlhuhq }zhl orjlvfkh Ndonÿoh> vlh zhughq ehlgh dov orjlvfkh Wkhrulhq lqwhusuhwlhuw/ glh
ghq Dqvsuxfk hukhehq/ glh Hljhqvfkdiwhq ghu johlfkhq orjlvfkhq ]hlfkhq }x ehvfkuhlehq> glh
Phqjhq ghu lq lkqhq ehzhlveduhq Iruphoq +xqg irojolfk dxfk glh Phqjhq ghu lq lkqhq }xjhodv0
vhqhq orjlvfkhq Uhjhoq, idoohq mhgrfk qlfkw }xvdpphq1 Dxv hlqhu vrofkhq Vlwxdwlrq jlew hv qxu
hlqh ulfkwljh Vfkox�irojhuxqj= Glhvh V|vwhph gh�qlhuhq yhuvfklhghqh Nrpsoh{h yrq orjlvfkhq
Rshudwruhq> vlh xqwhuvfkhlghq vlfk }xplqghvw gxufk hlqhq orjlvfkhq Rshudwru1

Hlq Ehlvslho iÿu ghuduwljh orjlvfkh V|vwhph vlqg ghu nodvvlvfkh xqg ghu lqwxlwlrqlvwlvfkh Dxv0
vdjhqndonÿo1 Vlh hukhehq ehlgh ghq Dqvsuxfk/ glh Hljhqvfkdiwhq ghu Rshudwruhq �xqg�/ �rghu�
xqg �qlfkw� }x gh�qlhuhq1 Lq lkqhq zhughq mhgrfk idnwlvfk yhuvfklhghqh Qhjdwlrqhq gh�qlhuw1
Iÿu glh lqwxlwlrqlvwlvfkh Qhjdwlrq jlow qlfkw doohv/ zdv iÿu glh nodvvlvfkh Qhjdwlrq jlow +vlh lvw
hqjhu dov glh nodvvlvfkh,1 Hv lvw idovfk dq}xqhkphq/ hv jçeh hlqh qdwxujhjhehqh Qhjdwlrq/
glh pdq plw yhuvfklhghqhp Jhqdxljnhlwvjudg xqg xqwhuvfklhgolfkhu Yroovwçqgljnhlw hunhqqhq
nùqqwh/ çkqolfk/ zlh pdq glh Dwrph/ glh Jhvhoovfkdiw/ glh Ohehzhvhq xvz1 hunhqqw/ xqg ghuhq
Hljhqvfkdiwhq glh �Lqwxlwlrqlvwhq� ehvvhu huid�w kçwwhq dov glh �Nodvvlnhu� +rghu xpjhnhkuw,1
Hlq Iruwvfkulww olhjw klhu yru1 Hu ehvwhkw mhgrfk gdulq/ gd� iÿu hlqljh Huirughuqlvvh ghu Hunhqqw0
qlv glh Qhjdwlrq gl�huhq}lhuw zxugh xqg pdq iÿu lkuh yhuvfklhghqhq Iruphq orjlvfkh V|vwhph
nrqvwuxlhuwh/ glh lkuh Hljhqvfkdiwhq gh�qlhuhq1

Ghu Xqwhuvfklhg orjlvfkhu V|vwhph }hxjw +idoov hv vlfk qlfkw eor� xp Yduldwlrqhq ghv johl0
fkhq V|vwhpv kdqghow, yrq hlqhu Huzhlwhuxqj xqg Ehuhlfkhuxqj ghv Dssdudwhv ghu Orjln/ yrp
Dxiwuhwhq qhxhu orjlvfkhu Plwwho +lqvehvrqghuh gxufk Gl�huhq}lhuxqj xqg Hlqvfkuçqnxqj ghu
vfkrq yrukdqghqhq,1 Hv oç�w vlfk mhgrfk nhlqhvzhjv gdudxv irojhuq/ gd� glh johlfkhq Jhvhw}h
ghu Orjln lq hlqhp Ehuhlfk ghu Zlvvhqvfkdiw ulfkwlj vlqg xqg lq hlqhp dqghuhq qlfkw1

Hlqh zhvhqwolfkh Urooh vslhow lq ghu orjlvfkhq Iruvfkxqj glh lqwxlwlyh Dx�dvvxqj ghu Hljhq0
vfkdiwhq orjlvfkhu Rshudwruhq xqg ghu vlh hqwkdowhqghq Dxvvdjh0 xqg Whuplqlvwuxnwxuhq1 Zhqq
pdq yrq Lqwxlwlrq vsulfkw/ vr phlqw pdq gdplw jhzùkqolfk hlqh yhuzruuhqh/ xqnoduh xqg xqeh0
vwlppwh Yruvwhooxqj yrq lujhqgzhofkhq Jhjhqvwçqghq1 Glhvh Duw ghu Lqwxlwlrq vslhow qdwÿuolfk
dxfk lq ghu Orjln/ zlh lq mhghu zlvvhqvfkdiwolfkhq Iruvfkxqj/ hlqh jhzlvvh Urooh1 Klhu phlqhq
zlu plw Lqwxlwlrq dehu hwzdv dqghuhv1 Zlu yhuvxfkhq/ hv dq hlqhp Ehlvslho }x hunoçuhq=

Dqjhqrpphq/ hv vhl huirughuolfk/ glh Hljhqvfkdiwhq ghu Rshudwruhq b/ a xqg � plw Kloih
hlqhv orjlvfkhq Ndonÿov }x gh�qlhuhq1 Glhvhq Ndonÿo ndqq pdq qlfkw yroovwçqglj zloonÿuolfk dxv0
zçkohq1 Glh Dxvzdko kçqjw yrp Yhuvwçqgqlv glhvhu Rshudwruhq de/ gdv yru ghp Dxiedx rghu
ghu Dxvzdko ghv Ndonÿov/ }xplqghvw xqdekçqjlj yrq lkp/ yrukdqghq lvw1 Glhvh Dx�dvvxqj
yrq ghq Rshudwruhq oç�w vlfk vwuhqj irupxolhuhq hwzd gxufk Ehkdxswxqjhq zlh= Dxv �a� lvw
vrzrko � a � dov dxfk � dov dxfk � deohlwedu> dxv � a E� a �� lvw E� a�� a � deohlwedu xqg
xpjhnhkuw> dxv � lvw �b� deohlwedu> dxv � lvw �b� deohlwedu> dxv �b� lvw � b� deohlwedu
xvz1 Dxi glhvh Zhlvh oç�w vlfk hlqh }lhpolfk yroovwçqgljh Dxi}çkoxqj yrq Ehkdxswxqjhq dq0

66



61 Ndslwho Glh Vsudfkh ghu Orjln
jhehq1 Vlh eloghw glh lqwxlwlyh Dx�dvvxqj ghu Rshudwruhq a/ b xqg � eh}ÿjolfk ghv orjlvfkhq
Ndonÿov/ ghu iÿu glh Gh�qlwlrq ghu Hljhqvfkdiwhq glhvhu Rshudwruhq dxijhedxw rghu dxv ghq
yrukdqghqhq Ndonÿohq dxvjhzçkow zlug1 Glh lqwxlwlyh Dx�dvvxqj glhvhv rghu mhqhv orjlvfkhq
Remhnwv lvw dovr hwzdv Uhodwlyhv1 Vlh lvw hlqh Dxi}çkoxqj yrq Ehkdxswxqjhq ÿehu glhvh Remhnwh1
Glhvh Ehkdxswxqjhq zhughq gdehl xqdekçqjlj yrq ghp orjlvfkhq Ndonÿo/ ghu glh Hljhqvfkdiwhq
ghu johlfkhq orjlvfkhq Remhnwh gh�qlhuhq vroo/ dn}hswlhuw xqg plw glhvhp Ndonÿo yhujolfkhq1

Orjlvfkh Ndonÿoh/ glh glh Hljhqvfkdiwhq jhjhehqhu orjlvfkhu Remhnwh gh�qlhuhq/ hqwvsuh0
fkhq qlfkw lpphu yroovwçqglj ghu lqwxlwlyhq Dx�dvvxqj glhvhu Remhnwh1 Lq glhvhp Idooh vsulfkw
pdq yrq Sdudgr{lhq lq ghq ehwuh�hqghq Ndonÿohq1 Glh Eh}lhkxqjhq }zlvfkhq Lqwxlwlrq xqg
orjlvfkhq Ndonÿohq xqg glh Sdudgr{lhqsureohpdwln ehwudfkwhq zlu vsçwhu dqkdqg nrqnuhwhu
Ehlvslhoh1 Grfk dxv ghp ehuhlwv klhu}x Jhvdjwhq zlug vfkrq ghxwolfk/ gd� vlfk glh Orjln qlfkw
dxi Ndonÿoh uhgx}lhuhq oç�w1
Zlhghukroxqjviudjhq=

41 Jhehq Vlh Ehlvslhoh iÿu Dxvvdjhq/ Whuplql xqg orjlvfkh Rshudwruhq dq$
51 Jhehq Vlh Ehlvslhoh iÿu hlqidfkh xqg }xvdpphqjhvhw}wh Dxvvdjhq xqg Whuplql dq$
61 Zduxp lvw glh kçx�j dq}xwuh�hqgh Gh�qlwlrq hlqhu Dxvvdjh dov hlqhp vsudfkolfkhq Jhelogh/

gdv glh Hljhqvfkdiw kdw/ zdku rghu idovfk }x vhlq/ xqnruuhnwB
71 Zduxp lvw glh kçx�j dq}xwuh�hqgh Gh�qlwlrq hlqhu Dxvvdjh dov hlqhp vsudfkolfkhq Jhelogh/

gdv hlqhq Vdfkyhukdow zlghuvslhjhow/ xqnruuhnwB
81 Zhofkh Devwudnwlrqhq zhughq ehl orjlvfkhq Xqwhuvxfkxqjhq ghu Vsudfkh yrujhqrpphqB
91 Huoçxwhuq Vlh ghq orjlvfkhq Dvshnw ghu Vsudfkh$
:1 Ehvwlpphq Vlh ghq Jhjhqvwdqg orjlvfkhu Xqwhuvxfkxqjhq$
;1 Jhehq Vlh Ehlvslhoh iÿu orjlvfkh Uhjhoq dq$
<1 Huoçxwhuq Vlh gdv Yhukçowqlv yrq Ehredfkwxqj/ Ehvfkuhlexqj xqg Hu�qgxqj ehl orjlvfkhq

Xqwhuvxfkxqjhq$
431 Zduxp lvw glh Ehvwlppxqj ghu Orjln dov Zlvvhqvfkdiw yrq ghq doojhphlqhq Jhvhw}hq ghv

ulfkwljhq Ghqnhqv xqnruuhnwB
441 Zlghuohjhq Vlh glh rqwrorjlvfkh Dx�dvvxqj orjlvfkhu Jhvhw}h$
451 Zduxp kdehq orjlvfkh Uhjhoq xqg Jhvhw}h xqlyhuvdohq FkdudnwhuB
461 Zrgxufk xqwhuvfkhlghw vlfk glh Dx�dvvxqj yrq ghu Xqlyhuvdolwçw orjlvfkhu Uhjhoq yrp

SdqorjlvpxvB
471 Zhofkh Ehghxwxqj kdw glh Orjln iÿu dqghuh sklorvrsklvfkh Glv}lsolqhqB
481 Huoçxwhuq Vlh ghq v|qwdnwlvfkhq/ vhpdqwlvfkhq xqg sudjpdwlvfkhq Dvshnw ghu Vsudfkh$
491 Fkdudnwhulvlhuhq Vlh glh Vsudfkh ghu Orjln$
4:1 Zdv yhuvwhkw pdq xqwhu hlqhp orjlvfkhq NdonÿoB
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71 Ndslwho
Zdkukhlwvixqnwlrqdohu Dxiedx ghu nodvvlvfkhq
}zhlzhuwljhq Dxvvdjhqorjln +}zhlzhuwljh
Dxvvdjhqdojheud,

714 Yhuvfklhghqh Phwkrghq ehlp Dxiedx ghu Dxvvdjhqorjln
Ghq Ehuhlfk ghu Orjln/ lq ghp glh Hljhqvfkdiwhq yrq Dxvvdjhq plw ghq orjlvfkhq Rshudwr0
uhq �qlfkw�/ �xqg�/ �rghu�/ �zhghu 111 qrfk 111� xqg dqghuhq plw lkuhu Kloih gh�qlhueduhq
Rshudwruhq vrzlh glh Hljhqvfkdiwhq glhvhu Rshudwruhq vhoevw xqwhuvxfkw zhughq/ qhqqw pdq
Dxvvdjhqorjln1 Lq ghu Dxvvdjhqorjln zhughq hlqidfkh Dxvvdjhq dov jhjhehq dqjhvhkhq/ g1 k1/
lkuh lqqhuh orjlvfkh Vwuxnwxu zlug qlfkw ehuÿfnvlfkwljw1 Hv zhughq qxu glh orjlvfkhq Hljhqvfkdi0
whq yrq Dxvvdjhq xqwhuvxfkw/ glh vlfk dxv ghu Yhunqÿsixqj hlqidfkhu Dxvvdjhq plw Kloih ghu
jhqdqqwhq orjlvfkhq Rshudwruhq hujhehq1

Glh Dxvvdjhqorjln ndqq dxi yhuvfklhghqh Zhlvh dxijhedxw zhughq1 Zlu ehkdqghoq }xqçfkvw
ghq vhpdqwlvfkhq rghu zdkukhlwvixqnwlrqdohq Dxiedx/ gdqdfk jhehq zlu hlq V|vwhp ghv qdwÿu0
olfkhq Vfkolh�hqv xqg hlqhq d{lrpdwlvfkhq Dxiedx ghu Dxvvdjhqorjln dq1 Zlfkwljvwhv orjlvfkhv
]lho ghu Dxvvdjhqorjln lvw hv/ hlq dgçtxdwhv V|vwhp yrq Vfkox�uhjhoq +yrq Uhjhoq ghu orjlvfkhq
Irojheh}lhkxqj, iÿu Dxvvdjhq ghv klhu ehwudfkwhwhq W|sv }x ehnrpphq1 Zlu vwhoohq }xqçfkvw
ghq zdkukhlwvixqnwlrqdohq Dxiedx ghu Dxvvdjhqorjln gdu xqg huoçxwhuq huvw lp Dqvfkox� gdu0
dq/ zlh hu iÿu glh Jhzlqqxqj hlqhv vrofkhq V|vwhpv yrq Vfkox�uhjhoq jhqxw}w zhughq ndqq1
Ghu zdkukhlwvixqnwlrqdoh Dxiedx ghu Dxvvdjhqorjln kdw qçpolfk hljhqvwçqgljh zlvvhqvfkdiwol0
fkh Ehghxwxqj xqg lvw lq jhzlvvhu Klqvlfkw qlfkw dekçqjlj yrq ghp ]lho/ lkq lq ghu Orjln }x
yhuzhqghq1 Hu ndqq dxfk lq jdq} dqghuhq Ehuhlfkhq ghu Zlvvhqvfkdiw +Vfkdowdojheud/ Wkhrulh
ghu Qhxurqhqqhw}h, jhqxw}w zhughq1

Zdkukhlwvixqnwlrqdoh +vhpdqwlvfkh, Dxiedxwhq ghu Dxvvdjhqorjln qhqqhq zlu Dxvvdjhqdojh0
euhq1 Plw ghp Whuplqxv �Dxvvdjhqdojheud� eh}hlfkqhq zlu qlfkw qxu hlq}hoqh V|vwhph glhvhv
W|sv/ vrqghuq dxfk ghq jdq}hq Ehuhlfk ghu Dxvvdjhqorjln/ lq ghp pùjolfkh V|vwhph glhvhu
Duw/ lkuh Hljhqvfkdiwhq xqg Eh}lhkxqjhq xqwhuvxfkw zhughq1 Mh qdfk ghu Dq}dko ghu }xjh0
odvvhqhq Zdkukhlwvzhuwh xqwhuvfkhlghw pdq }zlvfkhq }zhl0/ guhl0 xqg doojhphlq ?0zhuwljhq
Dxvvdjhqdojheuhq1 Zlu ehkdqghoq klhu qxu glh }zhlzhuwljh Dxvvdjhqdojheud plw ghq ehlghq
Zdkukhlwvzhuwhq �zdku� xqg �idovfk� +�xqzdku�,1

715 Glh Vsudfkh ghu Dxvvdjhqdojheud
Ehlp Dxiedx ghu Dxvvdjhqdojheud zhughq yru doohp irojhqgh Duwhq yrq V|perohq +Juxqg}hl0
fkhq, yhuzhqghw=
4, Dxvvdjhqyduldeohq> gd zlu lq glhvhp Ehuhlfk ghu Orjln nhlqh dqghuhq Yduldeohq yhuzhqghq/

vsuhfkhq zlu ghu Nÿu}h kdoehu hlqidfk yrq Yduldeohq>
5, orjlvfkh Rshudwruhq +rghu orjlvfkh Nrqvwdqwhq rghu orjlvfkh Mxqnwruhq,> glh lp yruolhjhqghq

Ehuhlfk ghu Orjln yhuzhqghwhq Rshudwruhq qhqqhq zlu dxvvdjhqorjlvfkh Rshudwruhq
+Nrqvwdqwhq/ Mxqnwruhq,>

6, Zdkukhlwvzhuwh> gd zlu klhu qlfkw yrq dqghuhq Zhuwhq vsuhfkhq/ yhuzhqghq zlu ghu Nÿu}h
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud
kdoehu hlqidfk gdv Zruw �Zhuw�>

7, Kloiv}hlfkhq +Nodpphuq/ Nrppdwd,1
Glh ehlp Dxiedx hlqhv Ndonÿov yhuzhqghwhq V|peroh qhqqw pdq gdv Doskdehw glhvhv Ndonÿov1
Dov Yduldeohq yhuzhqghq zlu glh Exfkvwdehq R/ ^/ o plw xqg rkqh Lqgl}hv1 Dov Lqgl}hv

ehqxw}hq zlu glh qdwÿuolfkhq ]dkohq �/ 2/ � � � � Glh ]dko ghu Yduldeohq lvw xqhqgolfk1 Xqwhu ghu
doskdehwlvfkhq Rugqxqj ghu Yduldeohq yhuvwhkhq zlu irojhqghv=
4, Glh doskdehwlvfkh Rugqxqj ghu Yduldeohq R/ ^/ o lvw glh Rugqxqj/ lq ghu vlh klhu dqjhjhehq

vlqg>
5, � vhl hlqh eholheljh ghu Yduldeohq R/ ^/ o> �� jhkw lq ghu doskdehwlvfkhq Rugqxqj �& yrudq

jhqdx gdqq/ zhqq � 	 & E� ' �c 2c � � � �> & ' �c 2c � � � ��>
6, � xqg � vhlhq hlq eholheljhv Sddu ghu Yduldeohq R/ ^/ o> � jhkw lq ghu doskdehwlvfkhq

Rugqxqj �� yrudq/ zrehl � ' �c 2c � � � �>
7, � xqg � vhlhq hlq eholheljhv Sddu ghu Yduldeohq R/ ^/ o/ lq ghp � lq ghu doskdehwlvfkhq

Rugqxqj yrudqjhkw> lq glhvhp Idooh jhkw �� lq ghu doskdehwlvfkhq Rugqxqj �� yrudq
E� ' �c 2c � � � ��> xqg zhqq � 	 &/ vr jhkw �� lq ghu doskdehwlvfkhq Rugqxqj �& yrudq
E& ' �c 2c �c � � ��1
Ehlvslhovzhlvh jhkhq RD ghu Yduldeohq R�2/ RD ghu Yduldeohq oD/ o ghu Yduldeohq R� xqg ^�
ghu Yduldeohq RD lq ghu doskdehwlvfkhq Rugqxqj yrudq1

Zlu yhuzhqghq irojhqgh dxvvdjhqorjlvfkhq Rshudwruhq=
4, � 0 Qhjdwlrq>
5, a 0 Nrqmxqnwlrq>
6, b 0 Dgmxqnwlrq>
7, � 0 Vxemxqnwlrq>
8, � 0 Elvxemxqnwlrq>
9, m 0 Qhjdwdgmxqnwlrq +rghu Nrqmxqnwlrqvqhjdw,>
:, | 0 Qhjdwnrqmxqnwlrq +rghu Dgmxqnwlrqvqhjdw,1

Zhlwhuh dxvvdjhqorjlvfkh Rshudwruhq xqg lkuh Dq}dko ehwudfkwhq zlu vsçwhu1 Dov Zdkukhlwv0
zhuwh yhuzhqghq zlu=
4, � 0 zdku>
5, s 0 idovfk +xqzdku,1
Dxv Dxvvdjhqyduldeohq xqg Rshudwruhq zhughq qdfk ehvwlppwhq Uhjhoq dxvvdjhqorjlvfkh Iru0
phoq jheloghw1 Hv vhl khuyrujhkrehq/ gd� qlfkw mhgh dxv glhvhq V|perohq jheloghwh ]hlfkhq0
nrpelqdwlrq hlqh dxvvdjhqorjlvfkh Irupho hujlew/ vrqghuq qxu glh Nrpelqdwlrqhq/ glh qdfk
ghq lq ghu jhjhehqhq Dxvvdjhqdojheud dn}hswlhuwhq Uhjhoq jheloghw vlqg1 Glh Dqjdeh glhvhu
Uhjhoq lvw johlfk}hlwlj hlqh Gh�qlwlrq ghv Dxvguxfnv �dxvvdjhqorjlvfkh Irupho�1 Ehl ghu iro0
jhqghq Gh�qlwlrq kdqghow hv vlfk xp hlqh lqgxnwlyh Gh�qlwlrq1 Lp huvwhq Sxqnw ghu Gh�qlwlrq
zlug ihvwjhohjw/ zhofkh hlqidfkhq Jhelogh dxvvdjhqorjlvfkh Iruphoq vlqg/ zçkuhqg glh irojhq0
ghq Sxqnwh ehvwlpphq/ zhofkh }xvdpphqjhvhw}whq ]hlfkhquhlkhq dov dxvvdjhqorjlvfkh Iruphoq
dq}xvhkhq vlqg1 Ghu ohw}wh Sxqnw ehvdjw/ gd� nhlqh dx�hu ghq lq ghq yrukhujhkhqghq Sxqnwhq
jhqdqqwhq ]hlfkhquhlkhq dxvvdjhqorjlvfkh Iruphoq vlqg1
G41 Dxvvdjhqorjlvfkh Irupho=
41 Doohlqvwhkhqgh Dxvvdjhqyduldeohq vlqg dxvvdjhqorjlvfkh Iruphoq>
51 zhqq � hlqh dxvvdjhqorjlvfkh Irupho lvw/ vr lvw �� hlqh dxvvdjhqorjlvfkh Irupho>
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Devfkqlww 715 Glh Vsudfkh ghu Dxvvdjhqdojheud
61 zhqq � xqg � dxvvdjhqorjlvfkh Iruphoq vlqg/ vr vlqg E�a��/ E�b��/ E� � ��/ E� � ��/

E� m �� xqg E� |�� dxvvdjhqorjlvfkh Iruphoq>
71 hlqh dxvvdjhqorjlvfkh Irupho olhjw qxu yru/ zhqq hv dxi Juxqg ghu Sxqnwh 406 ghu Idoo lvw1

Glh Iruphoq ��/ E� a ��/ E� b ��/ E� � ��/ E� � ��/ E� m �� xqg E� | �� eh}hlfkqhq
zlu hqwvsuhfkhqg ghq yrunrpphqghq Rshudwruhq dov hlqh Qhjdwlrq/ Nrqmxqnwlrq/ Dgmxqnwlrq/
Vxemxqnwlrq xvz1

Zlu zhughq vsçwhu vhkhq/ gd� pdq ehlp Dxiedx ghu Dxvvdjhqdojheud plw zhqljhu dov ghq
rehq dqjhjhehqhq vlhehq Rshudwruhq dxvnrppw1 Ehlvslhovzhlvh ndqq pdq glh }zhlzhuwljh Dxv0
vdjhqdojheud qxu plw ghq Rshudwruhq �/ a xqg b dxiedxhq1 Gdqq qlppw glh Iruphogh�qlwlrq
irojhqgh Irup dq= Glh Sxqnwh 4/ 5 xqg 7 odxwhq zlh lq G4/ xqg ghu Sxqnw 6 yrq G4 zlug
huvhw}w gxufk=
6, zhqq � xqg � dxvvdjhqorjlvfkh Iruphoq vlqg/ vr vlqg E�a�� xqg E�b�� dxvvdjhqorjlvfkh

Iruphoq1
Gd zlu lq glhvhp Ehuhlfk ghu Orjln qxu dxvvdjhqorjlvfkh Iruphoq yhuzhqghq/ odvvhq zlu gdv
Zruw �dxvvdjhqorjlvfk� zhj xqg vsuhfkhq hlqidfk yrq Iruphoq1 Glh Iruphogh�qlwlrq glhqw
dov Kdqgoxqjvdqzhlvxqj/ qdfk ghu pdq dxv hlqidfkhq Iruphoq nrpsol}lhuwhuh dxiedxhq ndqq1
Qdfk Sxqnw 4 yrq G4 zlvvhq zlu/ gd� R/ ^/ o/ R�/ ^�/ o� Iruphoq vlqg1 Vhw}hq zlu glh huvwhq
guhl Iruphoq iÿu � lq Sxqnw 5 hlq/ vr hukdowhq zlu/ gd� hqwvsuhfkhqg �R/ �^/ �o Iruphoq vlqg1
Qdfk Sxqnw 6 hukdowhq zlu gdqq/ gd� ehlvslhovzhlvh ERa�^�/ ER� � �R�/ Eo � ^�� xqg E�o | o��
Iruphoq vlqg1 Gxufk qrfkpdoljh Dqzhqgxqj yrq Sxqnw 6 vlqg gdqq dxfk EERa�^�bER� � �R��
xqg EEo � ^�� m E�o | o��� Iruphoq1 Qdfk ghu Iruphogh�qlwlrq nùqqhq zlu dovr eholhelj odqjh
Iruphoq dxiedxhq xqg yrq hlqhu eholheljhq yrujhjhehqhq ]hlfkhquhlkh hqwvfkhlghq/ re hv vlfk
ehl lku xp hlqh dxvvdjhqorjlvfkh Irupho kdqghow rghu qlfkw1 Vr vlqg glh ]hlfkhquhlkhq ER b ^/
ER m r�/ �ER b ^�a/ � � R qdfk ghu Gh�qlwlrq nhlqh Iruphoq/ zçkuhqg glh ]hlfkhquhlkhq
EER a ^� a �o�/ RD/ E�ER m ^� a ER b �o�� dxvvdjhqorjlvfkh Iruphoq vlqg1
G51 Zlu vdjhq/ gd� hlqh Irupho lq hlqhu dqghuhq yrunrppw +rghu hlq Yrunrpphq lq
hlqhu dqghuhq kdw, jhqdx gdqq/ zhqq vlh hlq judsklvfkhu Whlo ghu dqghuhq lvw1

Vr nrppw ehlvslhovzhlvh glh Irupho ER b ^� lq ghu Irupho EER b ^� a o� yru/ xqg glh Iruphoq
R xqg ^ nrpphq lq ehlghq Iruphoq yru1 Zlu zhlvhq vfkrq klhu gdudxi klq/ gd� hv qlfkw lq
doohq Ehuhlfkhq ghu Orjln pùjolfk lvw/ hlq Yrunrpphq hlqhu Irupho lq hlqhu dqghuhq dov ghuhq
judsklvfkhq Whlo }x gh�qlhuhq1 Lq ehvwlppwhq Ehuhlfkhq ghu Orjln +}1 E1 lq ghu prgdohq Orjln
rghu lq ghu hslvwhplvfkhq Orjln, lvw hv huirughuolfk/ }zlvfkhq hlqhp Yrunrpphq dov Whuplqxv
e}z1 Dxvvdjh xqg hlqhp Yrunrpphq dov eor�hp judsklvfkhq Whlo }x xqwhuvfkhlghq1 Ghvkdoe
px� lq mhghp Ehuhlfk ghu Orjln jhvrqghuw gh�qlhuw zhughq/ zdv xqwhu hlqhp Yrunrpphq
hlqhu Irupho lq hlqhu dqghuhq }x yhuvwhkhq lvw1 Glh Gh�qlwlrq G5 jlow iÿu glh Dxvvdjhqorjln1
Zlu yhuzhqghq johlfkidoov ghq Dxvguxfn �Whloirupho� lp irojhqghq Vlqqh1 Hlqh Irupho lvw
hlqh Whloirupho hlqhu dqghuhq jhqdx gdqq/ zhqq vlh lq glhvhu dqghuhq Irupho yrunrppw1 Zlu
yhuhlqeduhq zhlwhu/ gd� hlqh Irupho lq vlfk vhoevw yrunrppw +hlqh Whloirupho yrq vlfk vhoevw
lvw,1 Yrq hlqhu hfkwhq Whloirupho hlqhu Irupho � vsuhfkhq zlu/ zhqq glhvh hlqh Whloirupho yrq
� xqg }xjohlfk yrq � yhuvfklhghq lvw1

Qlfkw mhghu judsklvfkh Whlo hlqhu Irupho lvw hlqh Whloirupho yrq lku1 Vr lvw ghu Dxvguxfn
ER b hlq judsklvfkhu Whlo yrq ghu Irupho ER b ^�/ hu lvw dehu nhlqh Whloirupho yrq lku/ gd glhvhu
Dxvguxfn gh�qlwlrqvjhpç� nhlqh Irupho lvw1

Qhehq ghq rehq dqjhjhehqhq V|perohq/ glh glh Juxqgodjh ghu Vsudfkh ghu Dxvvdjhqdojh0
eud eloghq/ yhuzhqghq zlu qrfk V|peroh }xu Eh}hlfkqxqj eholheljhu Iruphoq xqg Zhuwh1 Glhvh
V|peroh jhehq zlu yruzhj qlfkw gxufk hlq Yhu}hlfkqlv dq1 Vlh zhughq lq ghp Pd�h khudq0
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jh}rjhq/ zlh hv qrwzhqglj lvw/ xqg lku Vlqq zlug dxv ghp Nrqwh{w nodu1 Ehlvslhovzhlvh ndqq
irojhqghu Wh{w lq ghu Gduvwhooxqj yrunrpphq= �Dqjhqrpphq/ glh Irupho � kdeh ghq Zhuw k/
zçkuhqg glh Irupho � hlqhq dqghuhq Zhuw kdw1� Lq glhvhp Vdw} vwhkhq glh Exfkvwdehq � xqg �
r�hqvlfkwolfk iÿu Iruphoq xqg k iÿu hlqhq Zdkukhlwvzhuw1 Glh Duw ghu Iruphoq lvw gdehl johlfk0
jÿowlj/ xqg hv vslhow dxfk nhlqh Urooh/ zhofkhq Zdkukhlwvzhuw k gduvwhoow1 Ghu Yruwhlo vrofkhu
V|peroh ehvwhkw gdulq/ gd� vlh hv hupùjolfkhq/ ÿehu hlqh jdq}h Nodvvh yrq Iruphoq rghu vrjdu
ÿehu eholheljh Iruphoq }x uhghq1 Vrofkh V|peroh qhqqw pdq pdqfkpdo dxfk Phwdv|peroh
+Phwdyduldeohq,1

Glh Dxvvdjhqdojheud lvw hlqh Jhvdpwkhlw yrq Ehkdxswxqjhq ÿehu Zhuwh yrq Iruphoq xqg
ÿehu glh Eh}lhkxqjhq yrq Iruphoq xqwhu ghp Jhvlfkwvsxqnw lkuhu Zhuwh1 Vrofkh Ehkdxswxqjhq
vlqg hwzd= �Glh Irupho ER b�R� ndqq qlfkw ghq Zhuw s dqqhkphq�/ �Ghu Irupho R ndqq pdq
hlqhq ghu Zhuwh � rghu s }xvfkuhlehq�/ �Glh Iruphoq ERb^� xqg E^bR� kdehq vwhwv ghq johlfkhq
Zhuw� xvz1 Xp glh Vfkuhlezhlvh vrofkhu Ehkdxswxqjhq nÿu}hu xqg ÿehuvlfkwolfkhu }x jhvwdowhq/
yhuzhqghq zlu irojhqgh Denÿu}xqjhq=
4, � ' � 0 iÿu Dxvguÿfnh ghu Irup �� kdw ghq Zhuw �� +rghu �� zlug ghu Zhuw � }xjhvfkulh0

ehq�,>
5, � ' � 0 iÿu �� kdw ghq johlfkhq Zhuw zlh ��1
Glhvh V|peroh jhkùuhq qlfkw }xp Doskdehw ghu Dxvvdjhqdojheud1 Vlh vlqg ylhophku Plwwho
xqvhuhu Xpjdqjvvsudfkh/ rkqh glh zlu lq ghu Orjln +zlh dxfk lq mhghu dqghuhq Zlvvhqvfkdiw,
qlfkw dxvnrpphq1

Gduÿehu klqdxv yhuzhqghq zlu qrfk dqghuh Kloivplwwho1 Hlqhuvhlwv ehqxw}hq zlu Denÿu0
}xqjhq iÿu nrpsol}lhuwh Iruphoq/ dqghuhuvhlwv odvvhq zlu }xu Yhuhlqidfkxqj ghu Vfkuhlezhlvh
ehvwlppwh V|peroh hlqidfk zhj1 Lqvehvrqghuh glhqhq ghu Dxvguxfn E� � �� dov Denÿu}xqj
iÿu E�� b �� xqg ghu Dxvguxfn E� � �� dov Denÿu}xqj iÿu E� b ���1 Zhqq gdehl hlq Dxv0
guxfn � dov Denÿu}xqj iÿu hlqh Irupho � ehqxw}w zlug/ vr lvw � hehqidoov hlqh Irupho1 � lvw
klhu qxu hlqh ehvrqghuh Vfkuhlezhlvh ghu Irupho �1

Xp glh ]dko ghu V|peroh lq Iruphoq }x yhuulqjhuq xqg glhvh ÿehuvlfkwolfkhu }x jhvwdowhq/
wuh�hq zlu irojhqgh Yhuhlqeduxqjhq ÿehu Nodpphuhlqvsduxqjhq=
4, Glh ehlghq Dx�hqnodpphuq nùqqhq lq Iruphoq zhjjhodvvhq zhughq1
5, Glh Elqgxqjvvwçunh ghu Rshudwruhq qlppw lq irojhqghu Uhlkhqirojh de= �/ m/ |/ a/ b/ �/

�> vr vlqg hwzd glh Dxvguÿfnh R m ^ | o a R/ R a ^ b o a R/ R a ^ b o � R b ^ a o hqwvsuhfkhqg
Denÿu}xqjhq iÿu glh Iruphoq EEER m ^� | o� a R�/ EER a ^� b Eo a R��/ EEER a ^� b o� �
� ER b E^ a o���1

6, Zhqq qdfkhlqdqghu }zhl rghu phku johlfkh Rshudwruhq vwhkhq/ vr zhughq glh Nodpphuq
gxufk Juxsslhuxqjhq yrq olqnv qdfk uhfkwv jhvhw}w> vr lvw }1 E1 Ra^a oaR� hlqh dejhnÿu}wh
Vfkuhlezhlvh ghu Irupho EEERa ^� a o� a R��/ xqg ghu Dxvguxfn R� a R2 a R� � ^� b ^2 b ^� �
� o� a o2 b o� b oe lvw hlqh Denÿu}xqj ghu Irupho EEEER� a R2� a R�� � EE^� b ^2� b ^��� �
� EEEo� a o2� b o�� b oe��1

Zhlwhu yhuhlqeduhq zlu/ ghq Rshudwru a pdqfkpdo hlqidfk zhj}xodvvhq/ lqghp zlu glh gxufk
lkq yhunqÿsiwhq Iruphoq hlqidfk qhehqhlqdqghu vfkuhlehq1 Vr lvw }1 E1 ghu Dxvguxfn R^o b
b�R^o b R�^o hlqh dejhnÿu}wh Vfkuhlezhlvh ghu Irupho R a ^ a o b�R a ^ a o b R a�^ a o/ glh
qdfk ghu Nodpphuvhw}xqj glh Irup EEEERa ^�a o� b EE�Ra ^�a o�� b EERa�^�a o�� dqqlppw1
Zlu yhuzhqghq lp zhlwhuhq irojhqgh Uhghzhlvhq=
G61 Glh Iruphoq ��/ �2/� � �/ �? E? � �� qhqqhq zlu lq hlqhu Dgmxqnwlrq �� b�2 b � � � b�?
Dgmxqnwlrqvjolhghu +rghu Jolhghu ghu Dgmxqnwlrq, xqg lq hlqhu Nrqmxqnwlrq �� a�2 a
a � � � a �? Nrqmxqnwlrqvjolhghu +Jolhghu hlqhu Nrqmxqnwlrq,1
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G71 Lq hlqhu Vxemxqnwlrq � � � qhqqhq zlu glh Irupho � Dqwh}hghqw xqg glh Irupho �
Nrqvhtxhqw1

G81 Hlqhq orjlvfkhq Rshudwru qhqqhq zluKdxswrshudwru hlqhu Irupho jhqdx gdqq/ zhqq
hu qdfk ghu Nodpphuvhw}xqj lq hlqhu Irupho zlh irojw dqjhrugqhw lvw=
4, ghu Rshudwru � lvw ghu Kdxswrshudwru lq hlqhu Irupho ��>
5, ghu Rshudwru b lvw ghu Kdxswrshudwru lq hlqhu Irupho E� b ��>
6, ghu Rshudwru a lvw ghu Kdxswrshudwru lq hlqhu Irupho E� a ��>
7, glh Rshudwruhq �/ �/ m/ | vlqg hqwvsuhfkhqg Kdxswrshudwruhq lq ghq Iruphoq E� � ��/

E� � ��/ E� m �� xqg E� |��1
ßexqjhq=

41 Eloghq Vlh guhl dxvvdjhqorjlvfkh Iruphoq/ glh mhzhlov dxv plqghvwhqv vlhehq Juxqg}hlfkhq
ehvwhkhq$

51 Zlhylho yhuvfklhghqh Iruphoq plw kùfkvwhqv iÿqi ]hlfkhq ndqq pdq dxv ghq V|perohq R/
^/ � xqg E � dxiedxhqB

61 Suÿihq Vlh/ zhofkh ghu irojhqghq ]hlfkhquhlkhq jhpç� G4 rkqh Ehuÿfnvlfkwljxqj ghu Nrq0
yhqwlrqhq ÿehu Nodpphuhlqvsduxqjhq dxvvdjhqorjlvfkh Iruphoq vlqg=
d, ER�
e, ^
f, �Eo�
g, ER a ^ � Eo b R��
h, EEER a ^� b o� m R�
i, ER b o� a �R
j, �ER | o� � R
k, EER � R� b �Eo��$

71 Suÿihq Vlh/ zhofkh ghu lq Dxijdeh 6 dqjhjhehqhq ]hlfkhquhlkhq jhpç� G4 plw Ehuÿfn0
vlfkwljxqj ghu Nrqyhqwlrqhq ÿehu Nodpphuhlqvsduxqjhq dxvvdjhqorjlvfkh Iruphoq vlqg1
Vhw}hq Vlh lq ghq Iruphoq dooh pùjolfkhq Nodpphuq$

81 Vlqg glh irojhqghq ]hlfkhquhlkhq dxvvdjhqorjlvfkh Iruphoq=
d, E� b��
e, ER b �R� ' �
f, � ' �s
g, � b s B

91 Jhehq Vlh dooh Iruphoq dq/ glh lq ghu irojhqghq Irupho yrunrpphq=
EEER a ^� m o� � EER � �^� b ER | R����$

:1 Zhofkh ghu ]hlfkhquhlkhq R/ ER/ R b ^/ ER a o�/ ^� m EER/ EER a o� � R� vlqg Whloiruphoq ghu
Irupho EER b ^� m EER a o� � ^��B

;1 Ehvwlpphq Vlh ghq Kdxswrshudwru lq irojhqghq Iruphoq=
�R/ R m ^ | o/ R a ^ b o � R � o/ ER � ^� b E^ � R� a Eo � R�/ R � ^ � R � R/
ER � E^ � o�� � ER � ^ � ER � o��/ �ER m R�$

<1 Jhjhehq vhl irojhqghv Doskdehw= R/ ^/ o 0 Dxvvdjhqyduldeohq> 111 m 111 0 hlq }zhlvwhooljhu
dxvvdjhqeloghqghu Rshudwru/ E xqg � 0 Nodpphuq1 Gh�qlhuhq Vlh iÿu glhvhv Doskdehw ghq
Whuplqxv �dxvvdjhqorjlvfkh Irupho�$

431 Jhjhehq vhl irojhqghv Doskdehw= R/ ^/ o 0 Dxvvdjhqyduldeohq> 111 a 111 a 111 0 hlq guhlvwhooljhu
6<
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dxvvdjhqorjlvfkhu Rshudwru xqg Nodpphuq E/ �1 Gh�qlhuhq Vlh iÿu glhvhv Doskdehw ghq
Whuplqxv �dxvvdjhqorjlvfkh Irupho�$

441 Qdfk hlqhu Lghh yrq �xndvlhzlf} ndqq pdq glh dxvvdjhqorjlvfkhq Iruphoq hlqghxwlj rkqh
Nodpphuq vfkuhlehq/ zhqq pdq glh phkuvwhooljhq Rshudwruhq yru lkuh Dujxphqwh vfkuhlew
xqg qlfkw/ zlh zlu hv elvkhu kdqgkdewhq/ }zlvfkhq vlh +}1E1 a R^ dqvwhooh yrq ER a ^�,1
Yhuzhqghq Vlh dov Phwdyduldeohq iÿu eholheljh dxvvdjhqorjlvfkh Iruphoq glh Exfkvwdehq k/
q/ � xqg dqvwhooh ghu Rshudwruhqv|peroh �/ a/ b xqg � hqwvsuhfkhqg � / g/ � xqg �/ xqg
gh�qlhuhq Vlh ghq Whuplqxv �dxvvdjhqorjlvfkh Irupho� iÿu glhvh nodpphuiuhlh Vfkuhlezhlvh$

451 ßehuvhw}hq Vlh glh Iruphoq �gR^/ �gR^�^o/ ���R^RR/ �gR�R/ �R�R xqg
��R�^o��R^�Ro lq glh Vfkuhlezhlvh jhpç� G4 $

461 ßehuvhw}hq Vlh glh Iruphoq R a ^ a o b R/ ER � ^� b E^ � R�/ R � ^ � E^ � o � ER � o��/
R � ER � ^ � ^� lq glh nodpphuiuhlh Vfkuhlezhlvh$

471 Gh�qlhuhq Vlh iÿu glh nodpphuiuhlh Vfkuhlezhlvh ghq Whuplqxv �Kdxswrshudwru�$
481 ßehuvhw}hq Vlh glh irojhqghq xpjdqjvvsudfkolfkhq Dxvvdjhq lq glh Vsudfkh ghu Dxvvdjhq0

dojheud +iÿu hlqidfkh Dxvvdjhq vfkuhlehq zlu Dxvvdjhqyduldeohq/ glh Rshudwruhq �/ a/ b/
�/ �/ m xqg | yhuzhqghq zlu hqwvsuhfkhqg dov Denÿu}xqjhq iÿu �qlfkw 111�/ �111 xqg 111�/ �111
rghu 111�/ �zhqq 111/ vr 111�/ �111 jhqdx gdqq/ zhqq 111�/ �qlfkw ehlgh�/ �zhghu 111 qrfk 111�,=
d, Nodxv xqg Dqwrq vlqg Euÿghu1
e, Nodxv lvw R!}lhu/ xqg Dqwrq jhkw }xu Vfkxoh1
f, Zhqq lq hlqhp Surgxnw @ � K ghu Idnwru @ ' f lvw/ vr lvw @ � K ' f/ xqg zhqq lq ghp

Surgxnw @ � K ghu Idnwru K ' f lvw/ vr jlow dxfk @ � K ' f1
g, Zhghu Nodxv qrfk Dqwrq zdu Vlhjhu1
h, Zhghu Nodxv qrfk Dqwrq lvw hlq Euxghu yrq Nduo1
i, Zhu Edqnqrwhq qdfkpdfkw rghu yhuiçovfkw rghu qdfkjhpdfkwh vlfk yhuvfkd�w xqg lq

Yhunhku eulqjw/ zlug ehvwudiw1

716 Vhpdqwlvfkh Gh�qlwlrqhq zlfkwljhu dxvvdjhqorjlvfkhu Rshudwruhq
Dxvvdjhqorjlvfkhq Iruphoq zhughq glh Zhuwh � xqg s }xjhvfkulhehq1 Hlqhu Irupho � hlqhq
Zhuw � }x}xvfkuhlehq ehghxwhw qlfkwv dqghuhv/ dov }x vdjhq/ gd� � ghq Zhuw � kdw +� ' �,1 Vr
ehghxwhw hv }1 E1/ ghu Irupho ER b ^� ghq Zhuw � }x}xvfkuhlehq/ hlqidfk ghq Vdw} �Glh Irupho
ER b ^� kdw ghq Zhuw �� rghu �Zlu qhkphq dq/ glh Irupho ER b ^� kdw ghq Zhuw �� }x eloghq1
Yduldeohq zhughq glh Zhuwh � xqg s qdfk irojhqghq Uhjhoq }xjhvfkulhehq=
4, Hlqhu Yduldeohq ndqq hlq eholheljhu ghu Zhuwh � xqg s }xjhvfkulhehq zhughq> zhqq gdehl

hlqhu ghu Zhuwh }xjhvfkulhehq zxugh/ vr ndqq lku qlfkw johlfk}hlwlj ghu dqghuh Zhuw }xjh0
vfkulhehq zhughq>

5, zhqq hlqh Yduldeoh lq hlqhu Irupho dq }zhl rghu phku Vwhoohq yrunrppw/ vr zlug doohq
Yrunrpphq glhvhu Yduldeohq lq ghu jhjhehqhq Irupho ghu johlfkh Zhuw }xjhvfkulhehq>

6, nrpphq lq hlqhu Irupho yhuvfklhghqh Yduldeohq yru/ vr nùqqhq lkqhq yhuvfklhghqh Zhuwh
}xjhvfkulhehq zhughq/ g1 k1/ yhuvfklhghqhq Yduldeohq zhughq xqdekçqjlj yrqhlqdqghuZhuwh
}xjhvfkulhehq1
Iruphoq/ glh dxvvdjhqorjlvfkh Rshudwruhq hqwkdowhq/ zhughq Zhuwh qdfk Uhjhoq }xjhvfkulh0

ehq/ glh johlfk}hlwlj Gh�qlwlrqhq glhvhu Rshudwruhq vhoevw vlqg1 Glhvh Uhjhoq +e}z1 Gh�qlwlr0
qhq, vlqg Jhvdpwkhlwhq yrq Vçw}hq/ plw ghuhq Kloih glh irojhqghq }zhl Duwhq yrq Dekçqjlj0
nhlwhq ihvwjhohjw zhughq=
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4, Hv zlug dqjhjhehq/ zhofkhq Zhuw hlqh Irupho � dqqlppw/ glh ghq }x gh�qlhuhqghq
+hlq}xiÿkuhqghq, Rshudwru hqwkçow/ lq Dekçqjljnhlw yrq ghq Zhuwhq/ glh ghq lq ghu Irupho
� yrunrpphqghq hfkwhq Whloiruphoq ��c � � � c �? E? : �� }xjhvfkulhehq zhughq>

5, hv zlug dqjhjhehq/ zhofkh Zhuwh glh rehq dqjhjhehqhq Whloiruphoq ��c � � � c �? lq Dekçq0
jljnhlw gdyrq dqqhkphq nùqqhq/ gd� ghu Irupho � ghu Zhuw � }xjhvfkulhehq zlug1

Glh Gh�qlwlrqhq/ yrq ghqhq klhu jhvsurfkhq zlug/ vlqg hlqh ehvrqghuh Duw yrq Ixqnwlrqhq1
Pdq qhqqw vlh dxvvdjhqorjlvfkh Ixqnwlrqhq rghu Zdkukhlwvixqnwlrqhq1 Glh lq hlqhu Irupho �
yrunrpphqghq hfkwhq Whloiruphoq ��c � � � c �? E? : ��/ lq Dekçqjljnhlw yrq ghuhq Zhuw ghu
Zhuw ghu Irupho � gh�qlhuw zlug/ vlqg glh Dujxphqwh glhvhu Ixqnwlrqhq1 Glh Irupho � lvw hlqh
Ixqnwlrq glhvhu Dujxphqwh1 Glh Rshudwruhq vwhoohq ghq W|s ghu Ixqnwlrqhq +ghq W|s ghu De0
kçqjljnhlw, gdu1 Pdq qhqqw glh klhu ehwudfkwhwhq Gh�qlwlrqhq vhpdqwlvfkh Gh�qlwlrqhq/ zhlo
lq lkqhq qxu glh Dekçqjljnhlw ghu Zdkukhlwvzhuwh ghu Jhvdpwirupho yrq ghq Zdkukhlwvzhu0
whq ghu lq lku yrunrpphqghq hfkwhq Whloiruphoq ehuÿfnvlfkwljw zlug1 Glh dxvvdjhqorjlvfkhq
Ixqnwlrqhq zhughq lq Dekçqjljnhlw yrq ghu ]dko ghu Dujxphqwh lq hlqvwhooljh/ }zhlvwhooljh/
guhlvwhooljh/ doojhphlq q0vwhooljh +zrehl ? ' �c 2c �c ���, xqwhuvfklhghq1 Glhvh Ixqnwlrqhq zhughq
plw Kloih yrq Nrqglwlrqdovçw}hq ghu Irup �Zhqq f/ vr t � irupxolhuw rghu dehu plw Kloih
yrq Wdehoohq +rghu Pdwul}hq, dqjhjhehq/ glh hlqh dejhnÿu}wh xqg ÿehuvlfkwolfkh Vfkuhlezhlvh
vrofkhu Vdw}jhvdpwkhlwhq vlqg1

Zlu jhehq glh vhpdqwlvfkhq Gh�qlwlrqhq hlqljhu zlfkwljhu dxvvdjhqorjlvfkhu Rshudwruhq dq1
Glh Qhjdwlrq zlug gxufk glh irojhqgh Wdehooh gh�qlhuw/ lq ghu � hlqh eholheljh Irupho lvw=

� ��
� s
s �

+Wde1 4,

Lq Vçw}hq oç�w vlfk glhvh Wdehooh zlh irojw vfkuhlehq=
�Zhqq � ' �/ vr �� ' s > zhqq � ' s / vr �� ' �1�

Glh Nrqmxqnwlrq/ Dgmxqnwlrq/ Vxemxqnwlrq/ Elvxemxqnwlrq/ Qhjdwdgmxqnwlrq xqg Qhjdwnrqmxqn0
wlrq zhughq hqwvsuhfkhqg gxufk glh irojhqghq Wdehoohq gh�qlhuw=

� � � a�
� � �
� s s
s � s
s s s

+Wde1 5,

� � � b�
� � �
� s �
s � �
s s s

+Wde1 6,

� � � � �
� � �
� s s
s � �
s s �

+Wde1 7,

� � � � �
� � �
� s s
s � s
s s �

+Wde1 8,

� � � m �
� � s
� s �
s � �
s s �

+Wde1 9,

� � � |�
� � s
� s s
s � s
s s �

+Wde1 :,
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud
Glhvh Wdehoohq odvvhq vlfk johlfkidoov gxufk Jhvdpwkhlwhq yrq Nrqglwlrqdovçw}hq huvhw}hq1 Glh
Gh�qlwlrq ghu Nrqmxqnwlrq qlppw gdqq irojhqgh Irup dq= �Zhqq � ' � xqg � ' �/ vr
�a� ' �> zhqq � ' � xqg � ' s / vr �a� ' s > zhqq � ' s xqg � ' �/ vr �a� ' s > zhqq
� ' s xqg � ' s / vr � a � ' s 1� Nÿu}hu oç�w vlfk gdvvhoeh zlh irojw vfkuhlehq= �� a � ' �
jhqdx gdqq/ zhqq � ' � xqg � ' �1�

Glh dqjhiÿkuwhq Wdehoohq +xqg glh lkqhq dgçtxdwhq Vdw}jhvdpwkhlwhq, vlqg Gh�qlwlrqhq ghu
Rshudwruhq xqg ghu hqwvsuhfkhqghq W|shq yrq dxvvdjhqorjlvfkhq Ixqnwlrqhq1 Xp glhv }x
yhughxwolfkhq/ jhehq zlu qrfk hlqpdo glh yroovwçqgljh Gh�qlwlrq ghu Qhjdwlrq xqg ghu Nrq0
mxqnwlrq dq1 Gh�qlwlrq ghu Qhjdwlrq= Zlu yhuzhqghq ghq Rshudwru � vr +iÿkuhq � vr hlq,/
gd� iÿu lkq glh Wdehooh 4 jlow1 Gh�qlwlrq ghu Nrqmxqnwlrq= Zlu yhuzhqghq ghq Rshudwru a vr/
gd� iÿu lkq glh Wdehooh 5 jlow1 Dqdorj yhuiçkuw pdq plw ghq dqghuhq Rshudwruhq1

Lq ghq dqjhiÿkuwhq Gh�qlwlrqhq lvw lpsol}lw hqwkdowhq/ zdv zlu ehuhlwv }x Ehjlqq glhvhv
Devfkqlwwv jhvdjw kdehq/ g1 k1/ gdv Ohvhq ghu Wdehoohq lq xpjhnhkuwhu Ulfkwxqj1 Iÿu glh
Qhjdwlrq khl�w gdv= zhqq �� ' s / vr � ' �> zhqq �� ' �/ vr � ' s > iÿu glh Nrqmxqnwlrq=
zhqq � a � ' �/ vr � ' � xqg � ' �> zhqq � a � ' s / vr hqwzhghu � ' � xqg � ' s
rghu � ' s xqg � ' � rghu � ' s xqg � ' s +g1 k1/ plqghvwhqv hlqh ghu Iruphoq � xqg
� kdw ghq Zhuw s,1 Dqdorj zhughq glh Wdehoohq iÿu glh dqghuhq Rshudwruhq yrq uhfkwv qdfk
olqnv jhohvhq= Pdq qlppw ghq Idoo/ zr hlq Dxvguxfn plw ghp jhjhehqhq Rshudwru ghq Zhuw
� kdw/ xqg hunoçuw/ ehl zhofkhq Zhuwnrpelqdwlrqhq iÿu glh Dujxphqwh glhv pùjolfk lvw> dqdorj
yhuiçkuw pdq iÿu s 1 Dov Ehlvslho ehwudfkwhq zlu qrfk glh Wdehooh 8/ zr hv iÿu � xqg s mhzhlov
}zhl Pùjolfknhlwhq jlew= zhqq � � � ' �/ vr hqwzhghu � ' � xqg � ' � rghu � ' s xqg
� ' s > zhqq � � � ' s / vr hqwzhghu � ' � xqg � ' s rghu � ' s xqg � ' �1

717 Zhuwh yrq Iruphoq
Glh lp Devfkqlww 6 dqjhjhehqhq Gh�qlwlrqhq olhihuq Uhjhoq/ plw ghuhq Kloih pdq iÿu hlqh eholh0
eljh Irupho �plw ghq gxufk glhvh Uhjhoq gh�qlhuwhq Rshudwruhq ihvwvwhoohq ndqq/ zhofkh Zhuwh
vlh dxv ghu Zhuwphqjh � xqg s iÿu hlqh jhjhehqh Zhuwnrpelqdwlrq ghu lq lku yrunrpphqghq
Yduldeohq ��c � � � c �? +? : �, dqqlppw1 Glhvh Uhjhoq qhqqhq zlu vhpdqwlvfkh Uhjhoq1

Ehwudfkwhq zlu }1 E1 glh Irupho ER b ^� � o � �E�R b o�1 Lq lku nrpphq glh Yduldeohq R/ ^
xqg o yru1 Gd yhuvfklhghqhq Yduldeohq xqdekçqjlj yrqhlqdqghu Zhuwh }xjhvfkulhehq zhughq/
vlqg yhuvfklhghqh Zhuwnrpelqdwlrqhq iÿu glhvh guhl Yduldeohq pùjolfk/ lqvehvrqghuh dxfk glh
Nrpelqdwlrq R ' �/ ^ ' � xqg o ' s 1 Zlu vfkuhlehq ghq Yduldeohq glhvh Zhuwh }x xqg vwhoohq
ihvw/ zhofkhq Zhuw xqwhu glhvhu Ehglqjxqj glh Irupho lqvjhvdpw dqqlppw1 Zlu jhkhq gdehl
irojhqghupd�hq yru= Zhqq R ' � xqg ^ ' �/ vr kdw qdfk ghu Wdehooh iÿu b glh Irupho ER b ^�
ghq Zhuw �> gd o ' s / hukdowhq zlu qdfk ghu Wdehooh iÿu glh Vxemxqnwlrq ER b ^� � o ' s > gd
R ' �/ jlow qdfk ghu Wdehooh iÿu glh Qhjdwlrq �R ' s > gd dx�hughp o ' s / hukdowhq zlu qdfk ghu
Wdehooh iÿu glh Dgmxqnwlrq �R b o ' s xqg qdfk ghu Wdehooh iÿu glh Qhjdwlrq �E�R b o� ' �>
qdfk ghu Gh�qlwlrq yrq � hukdowhq zlu mhw}w/ gd� glh yruolhjhqgh Irupho xqwhu ghu Ehglqjxqj
R ' �/ ^ ' � xqg o ' s ghq Zhuw s kdw1 Gd vlfk ghu Zhuw hlqhu Irupho � iÿu hlqh eholheljh
Zhuwnrpelqdwlrq iÿu glh lq � yrunrpphqghq Yduldeohq ��c � � � c �? ihvwvwhoohq oç�w/ ndqq pdq
gdv dxfk iÿu dooh Zhuwnrpelqdwlrqhq yrq ��c � � � c �? wxq1 Gdplw zlug ihvwjhvwhoow/ zhofkh Zhuwh
glh Irupho � ÿehukdxsw dqqhkphq ndqq1 Lq ghu xqwhq dov Ehlvslho dqjhjhehqhq Wdehooh iÿu glh
Irupho ER b ^� � o � �E�R b o� vlqg xqwhu ghq Yduldeohq dooh pùjolfkhq Zhuwnrpelqdwlrqhq
iÿu R/ ^/ o jhvfkulhehq +gdv vlqg lqvjhvdpw dfkw,/ xqg xqwhu ghq Rshudwruhq vwhkw mhzhlov ghu
Zhuw/ ghq glhvh rghu mhqh Whloirupho iÿu glhvh Zhuwnrpelqdwlrq dqqlppw1
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Devfkqlww 717 Zhuwh yrq Iruphoq
ER b ^� � o � �E�R b o�
� � � � � s s s � � �
� � � s s s � s � s s
� � s � � s s s � � �
� � s s s s � s � s s
s � � � � s s � s � �
s � � s s � s � s � s
s s s � � s s � s � �
s s s � s s s � s � s

Glh Zhuwh/ glh glh Irupho dqqlppw/ vlqg xqwhu ghp Rshudwru � jhvfkulhehq1 Zlh zlu vhkhq/
qlppw glhvh Irupho iÿu dooh Zhuwnrpelqdwlrqhq ghq Yduldeohq/ dx�hu hlqhu/ ghq Zhuw s dq1
ßexqjhq=

41 Zlhylho yhuvfklhghqh Nrpelqdwlrqhq ghu Zhuwh � xqg s vlqg hqwvsuhfkhqg iÿu �/ 2/ �/
doojhphlq ? yhuvfklhghqh Yduldeohq pùjolfkB

51 Irupxolhuhq Vlh glh Zdkukhlwvwdehoohq ghu Dgmxqnwlrq/ ghu Vxemxqnwlrq/ ghu Qhjdwdgmxqn0
wlrq xqg ghu Qhjdwnrqmxqnwlrq lq Irup yrq Nrqglwlrqdovçw}hq$

61 Vfkuhlehq Vlh glh Zdkukhlwvwdehoohq ghu }zhlvwhooljhq Rshudwruhq lq Irup yrq Pdwul}hq
qdfk ghp irojhqghq Pxvwhu iÿu glh Nrqmxqnwlrq$
� a� � s
� � s
s s s

+Huoçxwhuxqj= Lq ghu rehuvwhq ]hloh vwhkw ghu Dujxphqwzhuw yrq �/ lq ghu olqnhq Vsdowh
vwhkw ghu Dujxphqwzhuw yrq �/ xqg ghu Ixqnwlrqvzhuw yrq �a� vwhkw iÿu jhjhehqh Zhuwh
yrq � xqg � mhzhlov lq ghu hqwvsuhfkhqghq ]hloh xqg Vsdowh1,

71 Yhujohlfkhq Vlh glh Ixqnwlrqvzhuwh iÿu jhjhehqh Zhuwh ghu Dujxphqwh lq ghq Wdehoohq 5
xqg 9 vrzlh 6 xqg :$

81 Glh }x Ehjlqq ghv Devfkqlwwv 7 jhwur�hqh Ehkdxswxqj oç�w vlfk lq Irup ghv irojhqghq
Phwdwkhruhpv vfkuhlehq=
PW41 Iÿu hlqh eholheljh dxvvdjhqorjlvfkh Irupho � oç�w vlfk ihvwvwhoohq/ zhofkhq Zhuw vlh

ehl hlqhu jhjhehqhq Zhuwnrpelqdwlrq ghu lq lku yrunrpphqghq Yduldeohq dqqlppw1
Ehzhlvhq Vlh glhvhv Phwdwkhruhp lqgxnwly xqwhu Yhuzhqgxqj yrq G4 dxv Devfkqlww 5 xqg
ghu vhpdqwlvfkhq Gh�qlwlrq ghu dxvvdjhqorjlvfkhq Rshudwruhq dxv Devfkqlww 6$ Iÿkuhq
Vlh ghq Lqgxnwlrqvehzhlv ÿehu glh Dq}dko yrq orjlvfkhq Rshudwruhq lq � xqg ehjlqqhq
Vlh plw ghp Idoo/ lq ghp � nhlqh orjlvfkhq Rshudwruhq hqwkçow$ ]hljhq Vlh/ gd� dxv PW4
xqplwwhoedu PW5 irojw$
PW51 Iÿu mhgh jhjhehqh dxvvdjhqorjlvfkh Irupho � oç�w vlfk ihvwvwhoohq/ zhofkh Zhuwh

vlh ehl doohq pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glh lq lku yrunrpphqghq Yduldeohq dq0
qlppw1

91 Huplwwhoq Vlh glh Zhuwh ghu irojhqghq Iruphoq iÿu dooh pùjolfkhq Zhuwnrpelqdwlrqhq ghu
lq lkqhq yrunrpphqghq Yduldeohq=
d, R a�R
e, R b�R
f, R b ^ � o
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud
g, �ER a �R�
h, R � �R
i, ER m R� m ER m R� � R
j, R � ^ � R � R
k, ER a �R� | ER a �R�$

:1 Nodvvl�}lhuhq Vlh glh Iruphoq dxv ßexqj 9 lq guhl Juxsshq/ mh qdfkghp/ zhofkh Zhuwh glh
Iruphoq ehl doohq Zhuwnrpelqdwlrqhq iÿu glh lq lkqhq yrunrpphqghq Yduldeohq dqqhkphq
nùqqhq$

718 Wdxwrorjlhq/ Nrqwudglnwlrqhq/ orjlvfk huiÿooeduh xqg orjlvfk lqghwhuplqlhuwh
Iruphoq

Zlu jhehq }xqçfkvw hlqljh Gh�qlwlrqhq dq=
G41 Hlqh Irupho zlug hlqh Wdxwrorjlh +rghu hlqh doojhphlqjÿowljh Irupho rghu hlqh
orjlvfk zdkuh Irupho, jhqdqqw jhqdx gdqq/ zhqq vlh ehl mhghu eholheljhq Zhuwnrpelqdwlrq
iÿu glh lq lku yrunrpphqghq Yduldeohq ghq Zhuw � dqqlppw1

G51 Hlqh Irupho zlug hlqh Nrqwudglnwlrq +rghu hlqh orjlvfk xqhuiÿooeduh rghu hlqh or0
jlvfk idovfkh Irupho, jhqdqqw jhqdx gdqq/ zhqq vlh ehl mhghu Zhuwnrpelqdwlrq iÿu glh lq
lku yrunrpphqghq Yduldeohq ghq Zhuw s dqqlppw1

G61 Hlqh Irupho zlug orjlvfk huiÿooedu jhqdqqw jhqdx gdqq/ zhqq hv hlqhZhuwnrpelqdwlrq
iÿu glh lq lku yrunrpphqghq Yduldeohq jlew/ ehl ghu glhvh Irupho ghq Zhuw � dqqlppw1

G71 Hlqh Irupho zlug orjlvfk lqghwhuplqlhuw +hlqh orjlvfkh Qhxwudolwçw, jhqdqqw jhqdx
gdqq/ zhqq vlh nhlqh Wdxwrorjlh xqg nhlqh Nrqwudglnwlrq lvw1

G81 Hlqh Nodvvh yrq Iruphoq zlug jhphlqvdp huiÿooedu jhqdqqw jhqdx gdqq/ zhqq hv
plqghvwhqv hlqh Zhuwnrpelqdwlrq iÿu glh lq ghq Iruphoq yrunrpphqghq Yduldeohq jlew/ ehl
ghu dooh Iruphoq glhvhu Nodvvh ghq Zhuw � dqqhkphq

G91 Hlqh Nodvvh yrq Iruphoq/ glh qlfkw jhphlqvdp huiÿooedu lvw/ zlug hlqhzlghuvsuÿfkolfkh
Iruphonodvvh jhqdqqw1

Glh Ehjul�h Wdxwrorjlh/ Nrqwudglnwlrq/ orjlvfk lqghwhuplqlhuwh Irupho xqg orjlvfk huiÿooeduh
Irupho glhqhq ghu Nodvvl�}lhuxqj ghu dxvvdjhqorjlvfkhq Iruphoq1 Zlu kdehq hv klhu plw }zhl
yhuvfklhghqhq Nodvvl�ndwlrqhq }x wxq1 Hlqpdo zhughq glh dxvvdjhqorjlvfkhq Iruphoq lq glh
irojhqghq }zhl Nodvvhq hlqjhwhlow=
41 lq glh Nodvvh ghu Iruphoq/ glh plqghvwhqv ehl hlqhu Zhuwnrpelqdwlrq iÿu glh lq lkqhq

yrunrpphqghq Yduldeohq ghq Zhuw � dqqhkphq +huiÿooeduh Iruphoq,/
51 lq glh Nodvvh yrq Iruphoq/ glh ehl nhlqhu Zhuwnrpelqdwlrq iÿu glh lq lkqhq yrunrpphqghq

Yduldeohq ghq Zhuw � dqqhkphq +xqhuiÿooeduh Iruphoq,1
]xp dqghuhq zhughq glh dxvvdjhqorjlvfkhq Iruphoq lq glh irojhqghq guhl Nodvvhq hlqjhwhlow=
41 lq glh Nodvvh yrq Iruphoq/ glh ehl mhghu Zhuwnrpelqdwlrq iÿu glh lq lkqhq yrunrpphqghq

Yduldeohq ghq Zhuw � dqqhkphq +Wdxwrorjlhq,/
51 lq glh Nodvvh yrq Iruphoq/ glh ehl mhghu Zhuwnrpelqdwlrq iÿu glh lq lkqhq yrunrpphqghq

Yduldeohq ghq Zhuw s dqqhkphq +Nrqwudglnwlrqhq, xqg
61 lq glh Nodvvh yrq Iruphoq/ glh plqghvwhqv ehl hlqhu Zhuwnrpelqdwlrq iÿu glh lq lkqhq

yrunrpphqghq Yduldeohq ghq Zhuw � xqg plqghvwhqv ehl hlqhu Zhuwnrpelqdwlrq ghq Zhuw
s dqqhkphq +orjlvfk lqghwhuplqlhuwh Iruphoq,1
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Devfkqlww 719 Hqwvfkhlgxqjvyhuidkuhq
Dqvfkdxolfk hujhehq glhvh ehlghq Nodvvl�ndwlrqhq irojhqghv Elog=

Nodvvh doohu dxvvdjhqorjlvfkhq Iruphoq
Wdxwrorjlhq orjlvfk lqghwhuplqlhuwh Iruphoq Nrqwudglnwlrqhq

orjlvfk huiÿooeduh Iruphoq orjlvfk xqhuiÿooeduh Iruphoq
]zlvfkhq Wdxwrorjlhq xqg Nrqwudglnwlrqhq ehvwhkhq irojhqgh Eh}lhkxqjhq=
W41 Zhqq hlqh Irupho � hlqh Wdxwrorjlh lvw/ vr lvw �� hlqh Nrqwudglnwlrq1
W51 Zhqq hlqh Irupho � hlqh Nrqwudglnwlrq lvw/ vr lvw �� hlqh Wdxwrorjlh1
Glh WkhruhphW4 xqgW5 vlqg dxi Juxqg ghu Gh�qlwlrqhq hlqhu Wdxwrorjlh/ hlqhu Nrqwudglnwlrq
xqg ghu Qhjdwlrq r�hqvlfkwolfk1 Plw ghp V|pero �i@*�j eh}hlfkqhq zlu glh Irupho/ glh pdq
dxv � hukçow/ zhqq pdq lq � iÿu dooh Yrunrpphq ghu Dxvvdjhqyduldeohq @ glh Irupho � hlqvhw}w
+Hlqvhw}xqj iÿu Dxvvdjhqyduldeohq,1
Ehlvslho= � pùjh glh Irupho R � E^ � R� vhlq/ @ vhl glh Yduldeoh R/ xqg � vhl glh Irupho ^ a o/
gdqq vwhkw gdv V|pero �i@*�j iÿu glh Irupho ^ a o � E^ � ^ a o�1 Zhqq glh Yduldeoh @ lq ghu
Irupho � qlfkw yrunrppw/ vr vlqg glh Iruphoq � xqg �i@*�j lghqwlvfk1 Iÿu Hlqvhw}xqjhq
jhowhq irojhqgh Wkhruhph=
W61 Zhqq � hlqh Wdxwrorjlh lvw xqg @ hlqh Yduldeoh/ vr lvw �i@*�j hlqh Wdxwrorjlh1
Ehzhlv= � lvw hlqh Wdxwrorjlh/ g1 k1/ � qlppw ghq Zhuw � vrzrko lq ghp Idoo dq/ zhqq @ ' �/
dov dxfk/ zhqq @ ' s 1 Lq ghu Irupho �i@*�j vwhkw dq doohq Vwhoohq/ dq ghqhq lq � glh Yduldeoh
@ vwhkw/ glh Irupho �1 Glh Irupho � ndqq dehu dxfk qxu hlqhq ghu ehlghq Zhuwh � rghu s
dqqhkphq1 Gdplw qlppw glh Irupho �i@*�j lpphu ghq Zhuw � dq1
W71 Zhqq � hlqh Nrqwudglnwlrq lvw xqg @ hlqh Yduldeoh/ vr lvw �i@*�j hlqh Nrqwudglnwlrq1
Ghu Ehzhlv yrq W7 lvw ghp yrq W6 dqdorj1

Plw ghq Ehjul�hq ghu jhphlqvdp huiÿooeduhq xqg ghu zlghuvsuÿfkolfkhq Iruphonodvvh nùqqhq
zlu �{lhuhq/ re hlqh Jhvdpwkhlw yrq Iruphoq xqg hqwvsuhfkhqg yrq Dxvvdjhq jhphlqvdp zdku
vhlq nùqqhq rghu qlfkw1 Ehlvslhovzhlvh vlqg glh Iruphoq R/ R b ^/ ��R/ R b �^/ R � ^ � R
jhphlqvdp huiÿooedu/ gd vlh xqwhu ghu Ehglqjxqj R ' � xqg ^ ' � dooh ghq Zhuw � dqqhkphq1
Glh Iruphoq R/ �R/ R b ^/ R � ^ eloghq klqjhjhq hlqh zlghuvsuÿfkolfkh Iruphonodvvh/ ghqq ehl
R ' � jlow �R ' s / xqg ehl �R ' � jlow R ' s 1
ßexqjhq=
Suÿihq Vlh/ re glh irojhqghq Vçw}h jhowhq=
d, Zhqq �i@*�j hlqh Wdxwrorjlh lvw/ vr lvw � hlqh Wdxwrorjlh1
e, Zhqq �i@*�j hlqh Nrqwudglnwlrq lvw/ vr lvw � hlqh Nrqwudglnwlrq1
f, Zhqq � hlqh orjlvfk lqghwhuplqlhuwh Irupho lvw/ vr lvw �i@*�j hlqh orjlvfk lqghwhuplqlhuwh

Irupho1
g, Zhqq �i@*�j hlqh orjlvfk lqghwhuplqlhuwh Irupho lvw/ vr lvw � hlqh orjlvfk lqghwhuplqlhuwh

Irupho1

719 Hqwvfkhlgxqjvyhuidkuhq iÿu glh Dxvvdjhqorjln plw Kloih yrq
Zdkukhlwvwdehoohq

Qdfk PW5 dxv ßexqj 8 }x Devfkqlww 7 oç�w vlfk iÿu hlqh eholheljh Irupho � ihvwvwhoohq/ zho0
fkh Zhuwh vlh ehl doohq pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glh lq lku yrunrpphqghq Yduldeohq
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud
dqqlppw1 Gdplw kdehq zlu dxfk hlq doojhphlqhv Hqwvfkhlgxqjvyhuidkuhq/ xp ihvw}xvwhoohq/ re
hlqh eholheljh Irupho hlqh Wdxwrorjlh/ hlqh Nrqwudglnwlrq rghu hlqh orjlvfk lqghwhuplqlhuwh Iru0
pho lvw1 Zlu eudxfkhq gd}x qxu dooh pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glh lq ghu ehwuh�hqghq
Irupho yrunrpphqghq Yduldeohq dxi}xvwhoohq xqg }x huplwwhoq/ zhofkhqZhuw glh Jhvdpwirupho
ehl mhghu glhvhu Zhuwnrpelqdwlrqhq dqqlppw1 Qlppw glh Irupho gdehl lpphu ghq Zhuw � dq/
lvw vlh hlqh Wdxwrorjlh/ qlppw vlh lpphu ghq Zhuw s dq/ lvw vlh hlqh Nrqwudglnwlrq/ dqvrqvwhq
lvw vlh hlqh orjlvfk lqghwhuplqlhuwh Irupho1

Zlu zroohq Iruphoq vr ÿehusuÿihq/ gd� zlu xqwhu glh lq lkqhq yrunrpphqghq Yduldeohq
dooh pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glhvh Yduldeohq vfkuhlehq xqg xqwhu glh Rshudwruhq
ghu Iruphoq lkuhq vhpdqwlvfkhq Gh�qlwlrqhq jhpç� glh hqwvsuhfkhqghq Zhuwh ghu mhzhloljhq
Whloirupho1 Zçkohq zlu }1 E1 glh Irupho ^ � o � ER � ^ � ER � o��$ ]xqçfkvw vfkuhlehq zlu
xqwhu glh Yduldeohq ^/ o xqg R dooh pùjolfkhq Zhuwnrpelqdwlrqhq1

^ � o � ER � ^ � ER � o��
� � � � � �
� � s � s �
� s � � � s
� s s � s s
s � � s � �
s � s s s �
s s � s � s
s s s s s s

Hv lvw }x hpsihkohq/ glh pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glh lq hlqhu Irupho yrunrpphqghq
Yduldeohq v|vwhpdwlvfk }x vfkuhlehq1 Ehl hlqhu rghu }zhl Yduldeohq ÿehuvlhkw pdq vriruw/ zhofkh
Zhuwnrpelqdwlrqhq pùjolfk vlqg1 Grfk vfkrq ehl guhl xqg huvw uhfkw ehl phku Yduldeohq px�
pdq dxisdvvhq/ nhlqh Zhuwnrpelqdwlrqhq }x yhujhvvhq1 Ehl hlqhp v|vwhpdwlvfkhq Yrujhkhq
}çkow pdq }xhuvw glh yrunrpphqghq Yduldeohq1 Ehl ?Yduldeohq jlew hv gdqq lq ghu }zhlzhuwljhq
Dxvvdjhqorjln 2? pùjolfkh Zhuwnrpelqdwlrqhq1 Xqwhu glh huvwh Yduldeoh vfkuhlew pdq gdqq 2?

2pdo � xqg 2?
2 pdo s / xqwhu glh }zhlwh }zhlpdo 2?

e pdo � xqg 2?
e pdo s 1 Glhvhq Sur}h� vhw}w

pdq vrodqjh iruw/ elv xqwhu ghu ohw}whq Yduldeohq ghu Irupho dezhfkvhoqg � xqg s jhvfkulhehq
zlug1 Lq xqvhuhp Ehlvslho huplwwhoq zlu mhw}w vfkulwwzhlvh glh Zdkukhlwvzhuwh ghu Whloiruphoq
xqg vfkolh�olfk ghu Jhvdpwirupho ehl ghq yrujhjhehqhq Zhuwhq ghu Yduldeohq=

^ � o � ER � ^ � ER � o��
� � � � � � � � � � �
� � � � s � � � s � �
� s s � � � � s � s s
� s s � s � � � s � s
s � � � � s s � � � �
s � � � s � s � s � �
s � s � � s s � � s s
s � s � s � s � s � s

Glh Vsdowh ghu Zhuwh/ glh glh Jhvdpwirupho ehl ghq yrujhjhehqhq Zhuwhq ghu Yduldeohq dq0
qlppw/ kdehq zlu }zhlpdo xqwhuvwulfkhq1 Xqvhuh Ehlvslhoirupho qlppw lpphu ghq Zhuw � dq
xqg lvw hlqh Wdxwrorjlh1

Dxfk iÿu Iruphovfkhpdwd +Ehkdxswxqjhq plw V|perohq iÿu eholheljh Iruphoq, nùqqhq
Zdkukhlwvwdehoohq dxijhvwhoow zhughq1 Klhu zhughq dooh pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glh
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Devfkqlww 719 Hqwvfkhlgxqjvyhuidkuhq
lq hlqhp Iruphovfkhpd yrunrpphqghq Iruphoyduldeohq huplwwhow/ xqg gdqq zlug ghu Zdku0
khlwvzhuw ghv Iruphovfkhpdv xqwhu glhvhq Dqqdkphq huplwwhow1 Gd glh Hlqvhw}xqjvuhjho iÿu
Wdxwrorjlhq xqg Nrqwudglnwlrqhq +W6 xqg W7 dxv Devfkqlww 8, jlow/ jhowhq irojhqgh Wkhruhph=
W41 Zhqq hlq Iruphovfkhpd ehl doohq pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glh lq lkp yrunrp0
phqghq Iruphoyduldeohq ghq Zhuw � dqqlppw/ vr vlqg dooh Iruphoq/ glh glh orjlvfkh Irup
glhvhv Iruphovfkhpdv kdehq/ Wdxwrorjlhq1

W51 Zhqq hlq Iruphovfkhpd ehl doohq pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glh lq lkp yrunrp0
phqghq Iruphoyduldeohq ghq Zhuw s dqqlppw/ vr vlqg dooh Iruphoq/ glh glh orjlvfkh Irup
glhvhv Iruphovfkhpdv kdehq/ Nrqwudglnwlrqhq1

Vr vlqg dooh Iruphoq ghu Irup � b ��/ �E�� a ��/ � � � Wdxwrorjlhq xqg dooh Iruphoq ghu
Irup � a ��/ � � ��/ �E� b ��� Nrqwudglnwlrqhq1

Xp ihvw}xvwhoohq/ re hlqh jhjhehqh Irupho hlqh Wdxwrorjlh lvw rghu qlfkw/ pÿvvhq zlu qdfk
ghp dqjhjhehqhq Yhuidkuhq ihvwvwhoohq/ re glh jhjhehqh Irupho ehl doohq pùjolfkhq Zhuwnrp0
elqdwlrqhq iÿu glh lq lku yrunrpphqghq Yduldeohq ghq Zhuw � dqqlppw rghu qlfkw1 Glhvhv
Yhuidkuhq kdw }zdu uhlq phfkdqlvfkhq Fkdudnwhu xqg lvw vhku hlqidfk/ zhqq mhgrfk hlqh juù�huh
]dko yrq Yduldeohq dxiwulww/ lvw hv vhku dxizhqglj1 Ghvkdoe zhughq iÿu sudnwlvfkh ]zhfnh hlqh
Uhlkh yrq Yhuhlqidfkxqjhq glhvhv Yhuidkuhqv yrujhvfkodjhq1 Zlu zroohq klhu qxu hlq yhunÿu}whv
Yhuidkuhq dqjhehq/ gdv dxi dooh Iruphoq dqzhqgedu lvw/ glh hlqh Vxemxqnwlrq dov Kdxswrsh0
udwru hqwkdowhq1 Zlu yhughxwolfkhq glhvhv yhunÿu}wh Yhuidkuhq dq hlqhp Ehlvslho= Hv vhl }x
ÿehusuÿihq/ re glh Irupho ER � ^� � E�^ � �R� hlqh Wdxwrorjlh lvw rghu qlfkw1 Gd}x qhkphq
zlu }xqçfkvw dq/ gd� glhvh Irupho nhlqh Wdxwrorjlh vhl/ g1 k1/ gd� vlh plqghvwhqv ehl hlqhu Zhuw0
nrpelqdwlrq iÿu glh lq lku yrunrpphqghq Yduldeohq ghq Zhuw s dqqlppw1 Gdqq yhuvxfkhq zlu
}x }hljhq/ gd� hv xqpùjolfk lvw/ hlqh vrofkh Zhuwnrpelqdwlrq }x nrqvwuxlhuhq/ ehl ghu glh Iru0
pho ghq Zhuw s dqqlppw/ g1 k1/ zlu iÿkuhq xqvhuh xuvsuÿqjolfkh Dqqdkph }xp Zlghuvsuxfk/
xqg kdehq gdplw jh}hljw/ gd� glh ehwuh�hqgh Irupho hlqh Wdxwrorjlh lvw1 Zlu qhkphq dovr dq/
hv jçeh hlqh Zhuwnrpelqdwlrq iÿu glh Yduldeohq/ ehl ghu xqvhuh Irupho ghq Zhuw s dqqlppw1

ER � ^� � E�^ � �R�
s

Glhv nùqqwh dehu dxi Juxqg ghu Zdkukhlwvwdehooh iÿu glh Vxemxqnwlrq qxu ghu Idoo vhlq/ zhqq
gdv Dqwh}hghqw ghu Irupho ghq Zhuw � xqg gdv Nrqvhtxhqw ghq Zhuw s kçwwhq1

ER � ^� � E�^ � �R�
� s s

Gdv Nrqvhtxhqw E�^ � �R� ndqq dehu dxi Juxqg ghu Zdkukhlwvwdehooh iÿu � qxu ghq Zhuw s
kdehq/ zhqq �^ ' � xqg �R ' s / g1 k1/ zhqq ^ ' s xqg R ' �1 Xqwhu glhvhu Ehglqjxqj kçwwh
dehu gdv Dqwh}hghqw ghq Zhuw s xqg qlfkw ghq Zhuw �1 Hv lvw dovr nhlqh Zhuwnrpelqdwlrq
pùjolfk/ ehl ghu xqvhuh Irupho ghq Zhuw i dqqlppw/ vlh lvw dovr hlqh Wdxwrorjlh1 Glh jdq}h
Huùuwhuxqj oç�w vlfk lq hlqhu ]hloh vfkuhlehq=

ER � ^� � E�^ � �R�
� � s s � s s s �

Zlu ehwudfkwhq qrfk hlq dqghuhv Ehlvslho1 Hv vhl }x ÿehusuÿihq/ re glh Irupho ER � ^� � E^ � R�
hlqh Wdxwrorjlh lvw1 Zlu qhkphq dq/ vlh vhl nhlqh Wdxwrorjlh/ xqg huplwwhoq vxn}hvvlyh glh Zhuwh
ghu Whloiruphoq xqwhu glhvhu Ehglqjxqj=
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud
ER � ^� � E^ � R�
s � � s � s s

Mhw}w ÿehuwudjhq zlu glh Zhuwh/ glh zlu iÿu ^ xqg R lp Nrqvhtxhqw kdehq/ lqv Dqwh}hghqw
xqg vwhoohq ihvw/ gd� gdv Dqwh}hghqw xqwhu glhvhq Ehglqjxqjhq ghq Zhuw � dqqhkphq ndqq1
Xqvhuh xuvsuÿqjolfkh Dqqdkph/ glh Irupho vhl nhlqh Wdxwrorjlh/ zdu dovr jhuhfkwihuwljw/ vlh
iÿkuwh qlfkw }x hlqhp Zlghuvsuxfk/ xqg zlu kdehq jhudgh hlqh Zhuwnrpelqdwlrq jhixqghq/ ehl
ghu glh Irupho ghq Zhuw s dqqlppw1

71: Zlfkwljh Wdxwrorjlhq
Zlu iÿkuhq hlqljh kçx�j yhuzhqghwh Wdxwrorjlhq xqg lkuh Eh}hlfkqxqjhq dq=
W41 �� b � 0 Jhvhw} yrp dxvjhvfkorvvhqhq Gulwwhq>
W51 �E�� a �� 0 Jhvhw} yrp dxvjhvfkorvvhqhq Zlghuvsuxfk>
W61 ��� � � 0 Jhvhw} ghu Ehvhlwxqj ghu grsshowhq Qhjdwlrq>
W71 � � ��� 0 Jhvhw} }xu Hlqiÿkuxqj ghu grsshowhq Qhjdwlrq>
W81 � � � b � 0 Jhvhw}h ghu Zlhghukroxqj>
W91 � b � � �
W:1 � � � a �
W;1 � a � � �
W<1 � a� � � 0 Jhvhw} }xu Ehvhlwljxqj ghu Nrqmxqnwlrq>
W431 � a� � � a � 0 Nrppxwdwlrqvjhvhw} ghu Nrqmxqnwlrq>
W441 � a E� a �� � � a� a � 0 Dvvr}ldwlrqvjhvhw} ghu Nrqmxqnwlrq>
W451 � � � b� 0 Jhvhw} }xu Hlqiÿkuxqj ghu Dgmxqnwlrq>
W461 � b� � � b � 0 Nrppxwdwlrqvjhvhw} ghu Dgmxqnwlrq>
W471 � b E� b �� � � b� b � 0 Dvvr}ldwlrqvjhvhw} ghu Dgmxqnwlrq>
W481 �E� b �� � �� a �� 0 gh Prujdqvfkh Jhvhw}h>
W491 �� a �� � �E� b ��
W4:1 �E� a �� � �� b ��
W4;1 �� b �� � �E� a ��
W4<1 � � � � E�� � ��� 0 Jhvhw}h ghu Nrqwudsrvlwlrq>
W531 �� � �� � E� � ��
W541 � a� � � � E� a �� � ���
W551 � a� � � � E� � E� � ��� 0 Jhvhw} ghu H{sruwdwlrq>
W561 � � E� � �� � E� a � � �� 0 Jhvhw} ghu Lpsruwdwlrq>
W571 � � E� � �� � E� � E� � ��� 0 Jhvhw} ghu Suçplvvhqyhuwdxvfkxqj>
W581 E� � �� a E� � �� � E� � � a �� 0 Jhvhw} ghu Nrqnoxvlrqvnrqmxqnwlrq>
W591 E� � �� a E� � �� � E� b� � �� 0 Jhvhw} ghu Suçplvvhqdgmxqnwlrq>
W5:1 � � � � E� � � � E� � ��� 0 Wudqvlwlylwçwvjhvhw} ghu Vxemxqnwlrq

+Nhwwhqvfkox�,>
W5;1 � � E� � �� � E� � � � E� � ��� 0 Iuhjhvfkhu Nhwwhqvfkox�>
W5<1 E� a�� b � � E� b �� a E� b �� 0 Glvwulexwlrqvjhvhw}h>
W631 E� b�� a � � E� a �� b E� a ��
W641 � m � � �� b �� 0 Jhvhw}h }xu Hlqiÿkuxqj xqg Ehvhlwljxqj ghu
W651 � |� � �� a �� Qhjdwdgmxqnwlrq e}z1 Qhjdwnrqmxqnwlrq1
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Devfkqlww 71; Vhpdqwlvfkh Çtxlydohq}
ßexqjhq=

41 Ehzhlvhq Vlh plw Kloih ghv yhunÿu}whq Hqwvfkhlgxqjvyhuidkuhqv/ gd� W4 elv W65 dxv
Devfkqlww : Wdxwrorjlhq vlqg$ Ehdfkwhq Vlh/ gd� lq W5< elv W65 ghu Kdxswrshudwru hlqh
Elvxemxqnwlrq lvw$

51 Suÿihq Vlh/ re hv vlfk ehl irojhqghq Iruphoq xp Wdxwrorjlhq/ Nrqwudglnwlrqhq rghu orjlvfk
lqghwhuplqlhuwh Iruphoq kdqghow=
d, R a�R
e, R � ^ � R � R
f, �R � �^ � ER � ^�
g, R m R m ER m R� � R
h, R � R | R | ER | R�
i, R � �R
j, �ER a ^ a o� � �R b�^ b�o$

61 Suÿihq Vlh/ re ghu irojhqgh Vdw} jlow= Zhqq hlq Iruphovfkhpd ehl plqghvwhqv hlqhu
Zhuwnrpelqdwlrq iÿu glh lq lkp yrunrpphqghq Iruphoyduldeohq ghq Zhuw � xqg ehl
plqghvwhqv hlqhu Zhuwnrpelqdwlrq iÿu glh lq lkp yrunrpphqghq Iruphoyduldeohq ghq Zhuw
s dqqlppw/ vr vlqg dooh Iruphoq/ glh glh orjlvfkh Irup glhvhv Iruphovfkhpdv kdehq/ orjlvfk
lqghwhuplqlhuwh Iruphoq1

71 Suÿihq Vlh/ re glh irojhqghq Iruphonodvvhq jhphlqvdp huiÿooedu rghu zlghuvsuÿfkolfk vlqg=
d, o � R a ^/ R/ R�/ R� � E^ � R a �o�
e, R � ^/ ^ � o/ ^ � �R/ R � �o
f, R m ^ � ^ | o/ R a o
g, R a ^$

81 Suÿihq Vlh/ re glh irojhqghq Dxvvdjhqnodvvhq jhphlqvdp huiÿooedu rghu zlghuvsuÿfkolfk
vlqg=
d, Phlhu yhuoç�w gdv Kdxv qlfkw rkqh Pÿoohu1 Zhqq Ohkpdqq gdv Kdxv yhuoç�w/ vr yhuoç�w

hv Pÿoohu qlfkw/ idoov Phlhu hv yhuoç�w1 Ohkpdqq yhuoç�w gdv Kdxv1
e, Pÿoohu yhuoç�w gdv Kdxv qlfkw rkqh Phlhu1 Zhqq Ohkpdqq rghu Pÿoohu gdv Kdxv yhu0

odvvhq/ vr yhuoç�w hv Phlhu qlfkw1 Pÿoohu yhuoç�w gdv Kdxv1
f, Phlhu lvw hlq ehghxwhqghu Zlvvhqvfkdiwohu1 Zhqq Phlhu hlq ehghxwhqghu Zlvvhqvfkdiwohu

lvw/ vr kdw hu ehdfkwhqvzhuwh Sxeolndwlrqhq rghu kçow jxwh Yruohvxqjhq1 Zhqq Phlhu
nhlqh ]hlw }xu zlvvhqvfkdiwolfkhq Duehlw kdw/ vr ndqq hu nhlqh ehdfkwhqvzhuwhq Sxeolnd0
wlrqhq vfkuhlehq xqg vlfk qlfkw rughqwolfk dxi glh Yruohvxqjhq yruehuhlwhq1 Zhqq Phlhu
vlfk qlfkw rughqwolfk dxi glh Yruohvxqjhq yruehuhlwhw/ vr nrpphq vlh ehl ghq Vwxghq0
whq qlfkw dq xqg nùqqhq qlfkw dov jxw hlqjhvfkçw}w zhughq1 Phlhu kdw nhlqh ]hlw }xu
zlvvhqvfkdiwolfkhq Duehlw1

71; Vhpdqwlvfkh Çtxlydohq} yrq Iruphoq
Dqjhqrpphq/ @�c � � � c @? E? � �� vlqg dooh lq hlqhu Irupho � yrunrpphqghq xqg K�c � � � c K6
E6 � �� vlqg dooh lq hlqhu Irupho � yrunrpphqghq Yduldeohq1 Zlu gh�qlhuhq glh vhpdqwlvfkh
Çtxlydohq} }zhlhu Iruphoq zlh irojw1
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud

G41 Glh Iruphoq � xqg � vlqg vhpdqwlvfk çtxlydohqw +rghu zhuwyhuodxivjohlfk, jhqdx
gdqq/ zhqq vlh iÿu mhgh eholheljh Zhuwnrpelqdwlrq ghu Yduldeohq @�c � � � c @?/ K�c � � � c K6 ghq
johlfkhq Zdkukhlwvzhuw kdehq1

Zhqq }zhl Iruphoq � xqg � vhpdqwlvfk çtxlydohqw vlqg/ vr vfkuhlehq zlu gdv v|perolvfk lq
ghu Irup � � �1 Plw glhvhu Vfkuhlezhlvh iÿkuhq zlu nhlqhq qhxhq Rshudwru hlq1 Ghu Dxvguxfn
� � � lvw ylhophku qxu hlqh Denÿu}xqj iÿu ghq Vdw} �Glh Iruphoq � xqg � vlqg vhpdqwlvfk
çtxlydohqw� +rghu hwzdv dqghuv irupxolhuw �Glh Irupho � lvw plw ghu Irupho � vhpdqwlvfk
çtxlydohqw�,1 Zlu iÿkuhq hlqljh Ehlvslhoh iÿu vhpdqwlvfk çtxlydohqwh Iruphoq dq= Rb ^ � ^ b R/
�R b ^ � R � ^/ ER b ^� a o � ER a o� b E^ a o�/ �R b R � �^ b ^/ �R b R b ^ � �^ b ^ b o/
�R a R � �E�R b R�1

Re }zhl jhjhehqh Iruphoq � xqg � vhpdqwlvfk çtxlydohqw vlqg rghu qlfkw/ oç�w vlfk plw
Kloih ghu Gh�qlwlrqhq ghu lq lkqhq yrunrpphqghq Rshudwruhq xqg gxufk Qdfksuÿixqj doohu
pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glh lq lkqhq yrunrpphqghq Yduldeohq ihvwvwhoohq1 Hv vhl
gdudxi klqjhzlhvhq/ gd� qlfkw qxu Iruphoq plw johlfkhq Yduldeohq xqg Rshudwruhq vhpdqwlvfk
çtxlydohqw vhlq nùqqhq/ vrqghuq dxfk Iruphoq plw yhuvfklhghqhq Yduldeohq xqg Rshudwruhq
+yjo1 glh ohw}whq guhl Ehlvslhoh,1 Glh Eh}lhkxqj ghu vhpdqwlvfkhq Çtxlydohq} }zlvfkhq }zhl
Iruphoq px� yrq ghu Elvxemxqnwlrq �/ glh lq ghu Olwhudwxu hwzdv xqsdvvhqg dxfk v|qwdnwlvfkh
Çtxlydohq} jhqdqqw zlug/ xqwhuvfklhghq zhughq1 Glh Elvxemxqnwlrq lvw hlq }zhlvwhooljhu irupho0
eloghqghu Rshudwru/ ghu dxv }zhl Iruphoq � xqg � hlqh }xvdpphqjhvhw}wh Irupho E� � ��
eloghw xqg ghvvhq Ehghxwxqj gxufk vhlqh vhpdqwlvfkh Gh�qlwlrq +Devfkqlww 6/ Wde1 8, ihvw0
jhohjw lvw1 Klqjhjhq lvw ghu Vdw} �Glh Irupho � lvw plw ghu Irupho � vhpdqwlvfk çtxlydohqw�
gxufk ghq Dxvguxfn � � � dejhnÿu}w/ hlqh orjlvfk hlqidfkh Dxvvdjh plw ghq ehlghq Vxemhnwhq
�glh Irupho �� xqg �glh Irupho �� vrzlh ghp }zhlvwhooljhq Suçglndw �gdv huvwh lvw plw ghp
}zhlwhq vhpdqwlvfk çtxlydohqw�/ ghuhq Ehghxwxqj lq ghu Gh�qlwlrq G4 ihvwjhohjw lvw1 Lq ghu
Dxvvdjh � � � nrpphq glh ehlghq Iruphoq � xqg � jdu qlfkw yru/ vrqghuq qxu glh ehlghq Whu0
plql �glh Irupho �� xqg �glh Irupho ��1 Wurw} glhvhv Xqwhuvfklhgv }zlvfkhq ghu vhpdqwlvfkhq
Çtxlydohq} xqg ghu Elvxemxqnwlrq ehvwhkw }zlvfkhq lkqhq dehu hlq hqjhu ]xvdpphqkdqj/ ghqq
hv jlow gdv irojhqgh Wkhruhp=
W41 � � � jhqdx gdqq/ zhqq � � � hlqh Wdxwrorjlh lvw1
Dxi Juxqg ghu Gh�qlwlrq ghu Elvxemxqnwlrq xqg ghu vhpdqwlvfkhq Çtxlydohq} lvw W4 r�hq0
vlfkwolfk1 Lp zhlwhuhq yhuzhqghq zlu dqvwhooh ghv Whuplqxv �vhpdqwlvfkh Çtxlydohq}� hlqidfk
ghq Whuplqxv �Çtxlydohq}�1 Iÿu glh Çtxlydohq} jhowhq irojhqgh Wkhruhph=
W51 Uh h{lylwçw ghu Çtxlydohq}1 � � �1
W61 V|pphwulh ghu Çtxlydohq}1 Zhqq � � �/ vr � � �1
W71 Wudqvlylwçw ghu Çtxlydohq}1 Zhqq � � � xqg � � �/ vr � � �1
Doojhphlq qhqqw pdq hlqh }zhlvwhooljh Uhodwlrq/ glh glh lq W50W7 dxvjhguÿfnwhq Hljhqvfkdiwhq
ghu Uh h{lylwçw/ ghu V|pphwulh xqg ghu Wudqvlylwçw ehvlw}w/ hlqh Çtxlydohq}uhodwlrq rghu hlqh
Uhodwlrq yrp W|s ghu Johlfkkhlw1 Vrofkh Uhodwlrqhq vlqg hwzd �111 lvw lghqwlvfk plw 111�/ �111 lvw
zhuwjohlfk plw 111�/ �111 lvw johlfkjur� zlh 111�1 Zlu ehkdqghoq klhu vrofkh Çtxlydohq}uhodwlrqhq
qlfkw/ zhlvhq dehu gdudxi klq/ gd� vlh lp Devwudnwlrqvsur}h� hlqh zlfkwljh Urooh vslhohq +yjo1
Qdfkzruw }x Shwury 4<:4,1

Zlu iÿkuhq hlqljh zlfkwljh Çtxlydohq}hq xqg lkuh Eh}hlfkqxqjhq dq1 Glhvh Eh}hlfkqxqjhq
zhughq lp zhlwhuhq dxfk iÿu dqghuh Uhjhoq yhuzhqghw1 Glhv ndqq mhgrfk }x nhlqhq Yhuzhfkv0
oxqjhq iÿkuhq/ zhqq lku doojhphlqhu W|s dqjhjhehq zlug1 Lp yruolhjhqghq Idoo px� }x mhghu
dqjhiÿkuwhq Eh}hlfkqxqj hlqhu Uhjho klq}xjhiÿjw zhughq �iÿu glh Çtxlydohq}� +}1E1 �Uhjho ghu
grsshowhq Qhjdwlrq iÿu glh Çtxlydohq}�,1
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Devfkqlww 71; Vhpdqwlvfkh Çtxlydohq}

W81 ��� � � 0 Uhjho ghu grsshowhq Qhjdwlrq
W91 � a � � � 0 Zlhghukroxqjvuhjhoq

� b � � �
W:1 � a� � � a � 0 Nrppxwdwlrqvuhjhoq

� b� � � b �
� � E� � �� � � � E� � ��

W;1 E� a�� a � � � a E� a �� 0 Dvvr}ldwlrqvuhjhoq
E� b�� b � � � b E� b ��

W<1 E� b�� a � � E� a �� b E� a �� 0 Glvwulexwlylwçwvuhjhoq
E� a�� b � � E� b �� a E� b ��

W431 � � � � �� � �� 0 Nrqwudsrvlwlrqvuhjho
W441 � b E� a �� � � 0 Yhuvfkpho}xqjvuhjhoq

� a E� b �� � �
W451 �E� a�� � �� b �� 0 Gh Prujdqvfkh Uhjhoq

�E� b�� � �� a ��
W461 � � � � �� b� 0 Vxemxqnwlrqvhuvhw}xqjvuhjhoq

� � � � �E� a ���
�E� � �� � � a��

W471 � m � � �� b �� 0 Huvhw}xqjvuhjhoq iÿu glh Qhjdwdgmxqnwlrq
W481 �E� m �� � � a�
W491 � |� � �� a �� 0 Huvhw}xqjvuhjhoq iÿu glh Qhjdwnrqmxqnwlrq
W4:1 �E� |�� � � b�
W4;1 � � � � E�� b�� a E� b ��� 0 Huvhw}xqjvuhjhoq iÿu glh Elvxemxqnwlrq
W4<1 �E� � �� � E� a ��� b E�� a��
W531 � b E�� a� a �� � � 0 Hlqiÿkuxqjv0 xqg Ehvhlwljxqjvuhjhoq iÿu hlqh
W541 � a E�� b� b �� � � Nrqwudglnwlrq e}z1 hlqh Wdxwrorjlh
W551 � a� � � � � � E� � �� 0 H{sruwdwlrqv0 xqg Lpsruwdwlrqvuhjho

Hlqh Çtxlydohq} yrq Iruphoq ndqq iÿu hlqh ehvwlppwh Duw yrq Gh�qlwlrqhq orjlvfkhu Rshud0
wruhq ehqxw}w zhughq/ glh zlu txdvlv|qwdnwlvfkh Gh�qlwlrqhq qhqqhq1 Dqjhqrpphq/ zlu kdehq
glh vhpdqwlvfkhq Gh�qlwlrqhq ghu Rshudwruhq ghu Qhjdwlrq xqg ghu Dgmxqnwlrq1 Ghu Rshudwru
ghu Qhjdwdgmxqnwlrq oç�w vlfk mhw}w xqwhu Yhuzhqgxqj ghv Ehjul�v ghu Çtxlydohq} dxi irojhqgh
Zhlvh hlqiÿkuhq= m vhl hlq orjlvfkhu Rshudwru ghuduw/ gd� E� m �� hlqh Irupho lvw/ zhqq � xqg
� Iruphoq vlqg/ xqg gd� jlow= E� m �� � E�� b ���1

Zhqq pdq glhvh Gh�qlwlrq dn}hswlhuw/ vr hukçow pdq glh vhpdqwlvfkhq Uhjhoq iÿu ghq Rsh0
udwru m dov Irojhuxqj=

� � �� �� �� b ��
� � s s s
� s s � �
s � � s �
s s � � �

Glh ohw}wh Vsdowh glhvhu Wdehooh lvw glh Wdehooh iÿu m +yhujohlfkhq Vlh vlh plw Wde1 9 dxv Devfkqlww
6,1

Zlu qhqqhq vrofkh Gh�qlwlrqhq txdvlv|qwdnwlvfkh Gh�qlwlrqhq/ zhlo pdq lkqhq hlqh uhlq
v|qwdnwlvfkh Irup jhehq ndqq +}1 E1 E� m �� �(es E��b���/ zrehl gdv V|pero �(es glh Gh0
�qlwlrqvjohlfkkhlw dxvguÿfnw,/ rezrko qdwÿuolfk ehl ghp Dxiedx vrofkhu Gh�qlwlrqhq lpphu glh
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud
dqjhjhehqhq vhpdqwlvfkhq ßehuohjxqjhq hlqh Urooh vslhohq1 Dqdorj odvvhq vlfk glh Rshudwruhq
a/ � xqg � gxufk glh Rshudwruhq � xqg b gh�qlhuhq= a/ � xqg � vhlhq vrofkh Rshudwruhq/
gd� E�a��/ E� � �� xqg E� � �� Iruphoq vlqg/ zhqq � xqg � Iruphoq vlqg/ xqg gd� gdehl
jlow=

E� a �� � �E�� b ���/
E� � �� � E�� b��/
E� � �� � E�� b�� a E�� b�� 1

ßexqjhq=

41 Ehzhlvhq Vlh W4 $
51 Ehzhlvhq Vlh W50W7 $
61 Jhehq Vlh mhzhlov xpjdqjvvsudfkolfkh Ehlvslhoh iÿu }zhlvwhooljh Uhodwlrqhq dq/ glh qlfkw

uh h{ly/ qlfkw v|pphwulvfk rghu qlfkw wudqvlwly vlqg$ Jhehq Vlh zhlwhuh xpjdqjvvsudfkolfkh
Ehlvslhoh iÿu Çtxlydohq}uhodwlrqhq dq$

71 Ehzhlvhq Vlh W80W55 $
81 Suÿihq Vlh/ zhofkh ghu irojhqghq Çtxlydohq}hq jhowhq=

� m � � �/
� m � � ��/
� | � � �/
� | � � ��/
� m � � � |�

91 Zhlvhq Vlh qdfk/ gd� glh dp Hqgh ghv Devfkqlwwv ; dqjhjhehqhq txdvlv|qwdnwlvfkhq
Gh�qlwlrqhq nruuhnw vlqg$

:1 Jhjhehq vhl glh vhpdqwlvfkh Gh�qlwlrq ghu Qhjdwdgmxqnwlrq m1 Gh�qlhuhq Vlh plw Kloih ghv
Rshudwruv m glh Rshudwruhq ghu Qhjdwlrq � xqg ghu Nrqmxqnwlrq a$

;1 Zhofkh ghu Iruphoq
d, R � �^/
e, �ER � ^�/
f, R a�^ xqg
g, �ER a ^� vlqg plwhlqdqghu çtxlydohqwB

71< Juxqgrshudwruhq xqg dejhohlwhwh Rshudwruhq

G41 Rshudwruhq +xqg hqwvsuhfkhqg dxvvdjhqorjlvfkh Ixqnwlrqhq,/ glh plw Kloih vhpdqwlvfkhu
Gh�qlwlrqhq +vhpdqwlvfkhu Wdehoohq/ Pdwul}hq, hlqjhiÿkuw zhughq/ qhqqhq zlu Juxqgrsh0
udwruhq +xqg hqwvsuhfkhqg Juxqgixqnwlrqhq,1 Rshudwruhq +Ixqnwlrqhq,/ glh plw Kloih
yrq txdvlv|qwdnwlvfkhq Gh�qlwlrqhq hlqjhiÿkuw zhughq/ qhqqhq zlu dejhohlwhwh Rshudwr0
uhq +dejhohlwhwh Ixqnwlrqhq,1

Ghu W|s hlqhu Dxvvdjhqdojheud kçqjw gdyrq de/ zhofkh Juxqgrshudwruhq jhzçkow zhughq1 Zlu
ehwudfkwhq lp zhlwhuhq irojhqgh Dxvvdjhqdojheuhq=
4, gdv V|vwhp QN ghu Dxvvdjhqdojheud plw ghq Juxqgrshudwruhq � xqg a>
5, gdv V|vwhp QD ghu Dxvvdjhqdojheud plw ghq Rshudwruhq � xqg b>
6, gdv V|vwhp QV ghu Dxvvdjhqdojheud plw ghq Rshudwruhq � xqg �>

85



Devfkqlww 71< Juxqg0 xqg dejhohlwhwh Rshudwruhq
7, gdv V|vwhp Qd ghu Dxvvdjhqdojheud plw ghp Rshudwru m>
8, gdv V|vwhp Qn ghu Dxvvdjhqdojheud plw ghp Rshudwru |1
Dqjhqrpphq/ k�c � � � c k? +? : �, vhlhq Juxqgrshudwruhq/ xqg � vhl hlqh Irupho/ glh qxu dxv
Yduldeohq xqg ghp Rshudwru k� +� ' �c � � � c ?, dxijhedxw lvw1
G51 Hlqhq Rshudwru k� qhqqhq zlu ixqnwlrqdo xqdekçqjlj yrq ghq ÿeuljhq Juxqgrsh0
udwruhq ghu Phqjh k�c � � � c k? jhqdx gdqq/ zhqq hv xqpùjolfk lvw/ hlqh Irupho � ghuduw
dxi}xedxhq/ gd� � � � xqg lq � glh johlfkhq Yduldeohq yrunrpphq/ zlh lq �/ zçkuhqg ghu
Rshudwru k� lq � qlfkw yrunrppw1 Plw dqghuhq Zruwhq/ k� lvw ixqnwlrqdo xqdekçqjlj yrq
ghq ÿeuljhq Rshudwruhq dxv k�c � � � c k? jhqdx gdqq/ zhqq hu vlfk qlfkw txdvlv|qwdnwlvfk gxufk
vlh gh�qlhuhq oç�w1

G61 Hlqhq Nrpsoh{ yrq Juxqgrshudwruhq k�c � � � c k? +? : �, qhqqhq zlu xqdekçqjlj
jhqdx gdqq/ zhqq mhghu ghu Rshudwruhq k�c � � � c k? yrq ghq ÿeuljhq ixqnwlrqdo xqdekçqjlj
lvw1

Ehwudfkwhq zlu ehlvslhovzhlvh ghq Nrpsoh{ yrq Juxqgrshudwruhq �/ a xqg b +gh�qlhuw gxufk
glh Wdehoohq 4/ 5 xqg 6 dxv Devfkqlww 6,= Hv oç�w vlfk ohlfkw }hljhq/ gd� glhvhv V|vwhp yrq
Juxqgrshudwruhq qlfkw xqdekçqjlj lvw/ ghqq a oç�w vlfk gxufk � xqg b gh�qlhuhq/ gd �a� �
� �E�� b ��� jlow/ xqg ghu Rshudwru b oç�w vlfk gxufk � xqg a gh�qlhuhq/ gd � b � �
� �E�� a���1
PW41 Glh V|vwhph QN/ QD/ QV/ Qd xqg Qn vlqg xqdekçqlj1
Zlu iÿkuhq ghq Ehzhlv qlfkw yroovwçqglj dq1 Iÿu glh V|vwhph Qd xqg Qn lvwPW4 r�hqvlfkwolfk/
gd glhvh V|vwhph qxu hlqhq Juxqgrshudwru ehvlw}hq1 Zlu jhehq ghq Ehzhlv iÿu gdv V|vwhp QN
dq/ iÿu glh ÿeuljhq V|vwhph oç�w hu vlfk dqdorj iÿkuhq1 Iÿu gdv V|vwhp QN kdehq zlu }x
}hljhq/ gd� vlfk glh Nrqmxqnwlrq qlfkw plw Kloih ghu Qhjdwlrq xqg glh Qhjdwlrq qlfkw plw
Kloih ghu Nrqmxqnwlrq gh�qlhuhq oç�w1 Dxv irojhqghq ßehuohjxqjhq zlug ghxwolfk/ gd� vlfk glh
Nrqmxqnwlrq qlfkw plw Kloih ghu Qhjdwlrq gh�qlhuhq oç�w1 Dxv Yduldeohq xqg ghu Qhjdwlrq doohlq
odvvhq vlfk qxu Iruphoq ghu Irup �/ ��/ ���/� � �/ � � � �� � dxiedxhq/ zr � hlqh Yduldeoh lvw1
Glhvh Iruphoq vlqg dehu dooh hqwzhghu plw � rghu plw � � çtxlydohqw/ g1 k1/ hv jlow � � ���/
� � �����/� � � +dooh Iruphoq glhvhu Irup plw hlqhu jhudghq Dq}dko yrq � vlqg çtxlydohqw,
xqg �� � ����/ �� � ������ +dooh Iruphoq plw hlqhu xqjhudghq Dq}dko yrq � vlqg
çtxlydohqw,1 Plw Kloih ghu Qhjdwlrq odvvhq vlfk dovr qxu vrofkh }zhlvwhooljhq Ixqnwlrqhq 8 E�c��
gh�qlhuhq/ glh hqwzhghu plw �/ ��/ � rghu �� çtxlydohqw vlqg/ gdv vlqg glh irojhqghq ylhu=

� �
� � � s � s
� s � s s �
s � s � � s
s s s � s �

Gd nhlqh glhvhu Ixqnwlrqhq plw ghu Nrqmxqnwlrq çtxlydohqw lvw/ oç�w vlfk glh Nrqmxqnwlrq
qlfkw plw Kloih ghu Qhjdwlrq gh�qlhuhq1 Glh Qhjdwlrq oç�w vlfk dehu dxfk qlfkw plw Kloih
ghu Nrqmxqnwlrq gh�qlhuhq/ gd � a � � �/ � a � � � a � � � iÿu hlqh eholheljh ]dko yrq
Zlhghukroxqjhq yrq � jlow1

Lp V|vwhp QN odvvhq vlfk b/ �/ �/ m xqg | dov dejhohlwhwh Rshudwruhq hlqiÿkuhq/ gd irojhqgh
Çtxlydohq}hq jhowhq=

� b� � �E�� a���/
� � � � �E� a ���/
� � � � �E� a ��� a�E� a ���/
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud
� m � � �E� a��/
� |� � �� a��1

ßexqjhq=

41 Gh�qlhuhq Vlh lp V|vwhp QD glh Rshudwruhq a/ �/ �/ m xqg |$
51 Gh�qlhuhq Vlh lp V|vwhp QV glh Rshudwruhq b/ a/ �/ m xqg |$
61 Gh�qlhuhq Vlh lp V|vwhp Qd glh Rshudwruhq �/ b/ a/ �/ � xqg |$
71 Gh�qlhuhq Vlh lp V|vwhp Qn glh Rshudwruhq �/ b/ a/ �/ � xqg m$

7143 Ixqnwlrqdoh Yroovwçqgljnhlw
Lq ghu irojhqghq Wdehooh jhehq zlu glh ylhu pùjolfkhq hlqvwhooljhq dxvvdjhqorjlvfkhq Ixqnwlrqhq
dq=

� 8�E�� 82E�� 8�E�� 8eE��
� � � s s
s � s � s
+Wde1 4,

Zlu kdehq elvkhu yrq ghq hlqvwhooljhq Ixqnwlrqhq qxu glh Qhjdwlrq +8�, nhqqhqjhohuqw/ xqg
vlh lvw dxfk glh hlq}ljh hlqvwhooljh Ixqnwlrq/ ghu lq ghu Xpjdqjvvsudfkh hlq hlqidfkhu Rshudwru
+�qlfkw�, hqwvsulfkw1 Hv vlqg r�hqedu 49 dxvvdjhqorjlvfkh Ixqnwlrqhq yrq }zhl Dujxphqwhq
pùjolfk1 Lq ghu irojhqghq Wdehooh jhehq zlu glhvh 49 }zhlvwhooljhq dxvvdjhqorjlvfkhq Ixqnwlrqhq
dq=

� � 8� 82 8� 8e 8D 8S 8. 8H
� � � � � � s � � �
� s � � � s � � s s
s � � � s � � s s �
s s � s � � � s � s

� � 8�S 8�D 8�e 8�� 8�2 8�� 8�f 8b
� � s s s s � s s s
� s s s s � s s � �
s � s s � s s � � s
s s s � s s s � s �
+Wde1 5,

Zlu kdehq elvkhu qxu 82/ 8e/ 8D/ 8./ 8�2 xqg 8�D nhqqhqjhohuqw/ iÿu glh zlu hqwvsuhfkhqg glh
Rshudwruhq b/ �/ m/ �/ a xqg | yhuzhqghq1 Hv lvw r�hqvlfkwolfk/ gd� pdq dovr 7 hlqvwhooljh
xqg 49 }zhlvwhooljh Rshudwruhq hlqiÿkuhq nùqqwh1 Hv jlew qlfkw qxu hlq0 xqg }zhlvwhooljh Zdku0
khlwvixqnwlrqhq/ vrqghuq dxfk Ixqnwlrqhq yrq 6/ 7/ doojhphlq yrq ? Dujxphqwhq1 Dov Ehlvslho
jhehq zlu ylhu guhlvwhooljh Zdkukhlwvixqnwlrqhq dq=
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Devfkqlww 7143 Ixqnwlrqdoh Yroovwçqgljnhlw
� � � 8�E�c�c�� 82E�c�c�� 8�E�c�c�� 8eE�c�c��
� � � � � s �
� � s s � s �
� s � s � s �
� s s s � � s
s � � s � s s
s � s s � � s
s s � s � � �
s s s s s s s
+Wde1 6,

Lq Wdehooh 6 lvw 8�E�c�c�� hlqh guhlvwhooljh Nrqmxqnwlrq +�� xqg � xqg ��,/ glh jhqdx
gdqq ghq Zhuw � dqqlppw/ zhqq dooh lkuh Dujxphqwh ghq Zhuw � kdehq/ 82E�c�c�� lvw hlqh
guhlvwhooljh Dgmxqnwlrq +�� rghu � rghu ��,/ glh jhqdx gdqq ghq Zhuw s dqqlppw/ zhqq doo
lkuh Dujxphqwh ghq Zhuw s kdehq/ 8�E�c�c�� lvw hlqh guhlvwhooljh Glvmxqnwlrq +�hqwzhghu �
rghu � rghu ��,/ glh jhqdx gdqq ghq Zhuw � dqqlppw/ zhqq jhqdx hlqhv lkuhu Dujxphqwh
ghq Zhuw � kdw/ xqg vfkolh�olfk ndqq pdq 8eE�c�c�� dov ehglqjwh Dgmxqnwlrq dqvhkhq/ glh
xpjdqjvvsudfkolfk dov �� rghu � lq Dekçqjljnhlw gdyrq/ re � rghu qlfkw �� }x ohvhq lvw1
Doojhphlq lvw glh ]dko ghu pùjolfkhq Ixqnwlrqhq +xqg hqwvsuhfkhqg ghu Rshudwruhq, iÿu 6
Dujxphqwh +6 � �, johlfk 2261 Hlqh zlfkwljh Dxijdeh ghu Dxvvdjhqdojheud ehvwhkw gdulq/ glh
Xqwhuvxfkxqj ghu Phqjh doohu pùjolfkhq dxvvdjhqorjlvfkhq Ixqnwlrqhq dxi glh Xqwhuvxfkxqj
hlqhu jhzlvvhq ]dko yrq Juxqgixqnwlrqhq }xuÿfn}xiÿkuhq/ gxufk glh vlfk dooh ÿeuljhq gh�qlhuhq
odvvhq1 Gdv lvw gdv Sureohp ghu ixqnwlrqdohq Yroovwçqgljnhlw hlqhu Dxvvdjhqdojheud1 Glhvhv
Sureohp lvw ehiulhgljhqg jhoùvw1
G41 Gh�qlwlrq ghu ixqnwlrqdohq Yroovwçqgljnhlw= Hlq V|vwhp yrq dxvvdjhqorjlvfkhq Juxqg0
ixqnwlrqhq +xqg hqwvsuhfkhqg yrq Rshudwruhq, qhqqhq zlu ixqnwlrqdo yroovwçqglj jhqdx
gdqq/ zhqq vlfk gxufk vlh mhgh eholheljh dxvvdjhqorjlvfkh Ixqnwlrq gh�qlhuhq oç�w1 Hqw0
vsuhfkhqg qhqqhq zlu hlqh Dxvvdjhqdojheud plw hlqhp ixqnwlrqdo yroovwçqgljhq V|vwhp yrq
Juxqgixqnwlrqhq ixqnwlrqdo yroovwçqglj1

PW41 Gdv V|vwhp QN +g1 k1 gdv V|vwhp plw ghq Juxqgrshudwruhq � xqg a, lvw ixqnwlrqdo
yroovwçqglj1

Ghu Ehzhlv yrq PW4 zlug gxufk Lqgxnwlrq ÿehu glh ]dko ghu Dujxphqwh jhiÿkuw1
Dqidqjvvfkulww= Dooh hlqvwhooljhq Ixqnwlrqhq odvvhq vlfk gxufk � xqg a gh�qlhuhq1 Dooh hlq0
vwhooljhq Ixqnwlrqhq vlqg lq Wdehooh 4 }x Ehjlqq ghv Devfkqlwwv dqjhjhehq1 Hv oç�w vlfk ohlfkw
ihvwvwhoohq/ gd�
8�E�� � �E�� a��/
82E�� � �/
8�E�� � ��/
8eE�� � �� a �1

Zlu iÿkuhq zhlwhu ghq Rshudwru b hlq=
� b� � �E�� a ���1

Glhv huohlfkwhuw glh irojhqgh Gduvwhooxqj1
Lqgxnwlrqvdqqdkph= Hlqh eholheljh Ixqnwlrq yrq ? Dujxphqwhq lvw gxufk � xqg a gh�qlhuedu1
Lqgxnwlrqvvfkulww= Zlu ehwudfkwhq hlqh eholheljh Ixqnwlrq yrq E?n�� Dujxphqwhq/ iÿu glh glh
Zdkukhlwvzhuwh iÿu dooh Zhuwnrpelqdwlrqhq ghu Dujxphqwh jhjhehq vlqg1 Zlu eh}hlfkqhq vlh
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plw 8 E��c � � � c �?n��1 Glh Wdehooh iÿu glhvh Ixqnwlrq vfkuhlehq zlu lq irojhqghu Irup=

��c � � � c �? �?n� 8 E��c � � � c �?c �?n��

[

�
�
�
�
�

k�
k2
�
�

k2?

[

s
s
�
�
s

q�q2�
�

q2?
+Wde1 7,

Gdehl vlqg lq ghq ehlghq Uhfkwhfnhq [ mhzhlov dooh pùjolfkhq Zhuwnrpelqdwlrqhq ghu Dujx0
phqwh ��c � � � c �? jhvfkulhehq +lq mhghp Uhfkwhfn lvw lkuh ]dko 2?/ vr gd� olqnv yrp yhuwlndohq
Vwulfk dooh Zhuwnrpelqdwlrqhq iÿu glh Dujxphqwh ��c � � � c �?c �?n� vwhkhq/ lkuh ]dko lvw r�hq0
edu 2?n�,/ xqg glh V|peroh k�c � � � c k2? / q�c � � � c q2? vlqg glh Zhuwh yrq 8 E��c � � � c �?c �?n�� iÿu
glh hqwvsuhfkhqghq Zhuwnrpelqdwlrqhq ghu Dujxphqwh1

Gd zlu odxw Lqgxnwlrqvdqqdkph hlqh eholheljh Ixqnwlrq yrq ? Dujxphqwhq plw Kloih yrq
� xqg a gh�qlhuhq nùqqhq/ vr oç�w vlfk dxfk hlqh Ixqnwlrq 8�E��c � � � c �?� gh�qlhuhq/ glh glh
Zhuwh k�c � � � c k2? dqqlppw/ xqg hlqh Ixqnwlrq 82E��c � � � c �?�/ glh glh Zhuwh q�c � � � c q2? dq0
qlppw1 Mhw}w oç�w vlfk glh Ixqnwlrq 8 E��c � � � c �?c �?n�� gh�qlhuhq/ gd 8 E��c � � � c �?c �?n�� �
� 8�E��c � � � c �?� a �?n� b 82E��c � � � c �?� a ��?n�1 Glhvh Çtxlydohq} hujlew vlfk dxi irojhqgh
Zhlvh= Zhqq �?n� ' �/ vr jlow
+4, 8 E��c � � � c �?c �?n�� ' 8�E��c � � � c �?� / zlh dxv Wdehooh 7 huvlfkwolfk lvw>
+5, 8�E��c � � � c �?� ' 8�E��c � � � c �?� a �?n�/ gd ghu Zhuw hlqhu Irupho vlfk qlfkw yhuçqghuw/

zhqq pdq nrqmxqnwly hlqh Irupho plw ghp Zhuw � klq}xiÿjw>
+6, ��?n� ' s >
+7, 82E��c � � � c �?� a��?n� ' s dxi Juxqg yrq +6,>
+8, 8�E��c � � � c �?�a�?n� ' 8�E��c � � � c �?�a�?n�b82E��c � � � c �?�a��?n� dxi Juxqg yrq 7/

gd ghu Zhuw hlqhu Irupho vlfk qlfkw yhuçqghuw/ zhqq pdq dgmxqnwly hlqh Irupho plw ghp
Zhuw s klq}xiÿjw/ xqg vfkolh�olfk dxi Juxqg yrq 4/ 5 xqg 8>

+9, 8 E��c � � � c �?c �?n�� ' 8�E��c � � � c �?� a �?n� b 82E��c � � � c �?� a ��?n�1
Zhqq klqjhjhq �?n� ' s / vr jlow
+4, 8 E��c � � � c �?c �?n�� ' 82E��c � � � c �?�1
+5, ��?n� ' �1
+6, 82E��c � � � c �?� ' 82E��c � � � c �?� a ��?n�/
+7, 8�E��c � � � c �?� a�?n� ' s /
+8, 82E��c � � � c �?�a��?n� ' 8�E��c � � � c �?�a�?n� b82E��c � � � c �?�a��?n� xqg vfkolh�olfk
+9, 8 E��c � � � c �?c �?n�� ' 8�E��c � � � c �?� a �?n� b 82E��c � � � c �?� a ��?n�1
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Gd glh Içooh �?n� ' � xqg �?n� ' s dooh Zhuwnrpelqdwlrqhq iÿu ��c � � � c �?c �?n� huvfkùsihq/
lvw xqvhuh Ehkdxswxqj ehzlhvhq1

Xp ihvw}xvwhoohq/ re hlqh Dxvvdjhqdojheud ixqnwlrqdo yroovwçqglj lvw rghu qlfkw/ lvw hv dxv0
uhlfkhqg }x huplwwhoq/ re vlfk gxufk lkuh Juxqgixqnwlrqhq +Juxqgrshudwruhq, glh Ixqnwlrqhq
+Rshudwruhq, � xqg a gh�qlhuhq odvvhq rghu qlfkw1
PW51 Gdv V|vwhp QD lvw ixqnwlrqdo yroovwçqglj1
PW61 Gdv V|vwhp QV lvw ixqnwlrqdo yroovwçqglj1
PW71 Gdv V|vwhp Qd lvw ixqnwlrqdo yroovwçqglj1
PW81 Gdv V|vwhp Qn lvw ixqnwlrqdo yroovwçqglj1
Glh Ehzhlvh yrq PW50PW8 hujhehq vlfk dxv ghq Hujheqlvvhq ghu ßexqjhq 4 elv 7 ghv De0
vfkqlwwv <1
PW91 Glh Rshudwruhq m xqg | vlqg glh hlq}ljhq }zhlvwhooljhq Rshudwruhq/ glh mhzhlov doohlqh
hlqhq ixqnwlrqdo yroovwçqgljhq Nrpsoh{ yrq Juxqgrshudwruhq eloghq1

Ehzhlv= Dqjhqrpphq/ k vhl hlq }zhlvwhooljhu Rshudwru/ yhuvfklhghq yrq m xqg |/ plw ghvvhq
Kloih dooh dqghuhq Rshudwruhq gh�qlhuw zhughq nùqqhq1 Zÿugh ehl � ' � xqg � ' � jhowhq
kE�c�� ' �/ vr zÿugh hlqh eholheljh Irupho/ glh qxu dxv Dxvvdjhqyduldeohq xqg k dxijhedxw
lvw/ lpphu ghq Zhuw � dqqhkphq/ zhqq dooh lq lku yrunrpphqghq Dxvvdjhqyduldeohq ghq Zhuw
� kdehq1 Irojolfk nùqqwh glh Qhjdwlrq qlfkw plw Kloih yrq k gh�qlhuw zhughq1 Dqdorj jlow/
zÿugh ehl � ' s xqg � ' s jhowhq kE�c�� ' s / vr zÿugh hlqh eholheljh Irupho/ glh qxu
dxv Dxvvdjhqyduldeohq xqg k dxijhedxw lvw/ lpphu ghq Zhuw s dqqhkphq/ zhqq dooh lq lku
yrunrpphqghq Yduldeohq ghq Zhuw s kdehq1 Irojolfk nùqqwh dxfk klhu glh Qhjdwlrq � qlfkw
plw Kloih yrq k gh�qlhuw zhughq1 Dxv glhvhq ßehuohjxqjhq hujlew vlfk/ gd� glh Zdkukhlwvwdehooh
iÿu k irojhqgh Irup kdehq pÿ�wh=

� � kE�c��
� � s
� s
s �
s s �

Zÿughq lq ghu }zhlwhq xqg gulwwhq ]hloh glhvhu Wdehooh glh Zhuwh �c � e}z1 sc s iÿu kE�c��
vwhkhq/ vr kçwwhq zlu hv plw ghq Rshudwruhq m e}z1 | }x wxq1 Vwhkhq lq glhvhq ]hlohq klqjhjhq
glh hlq}lj qrfk pùjolfkhq Nrpelqdwlrqhq yrq Zdkukhlwvzhuwhq �c s e}z1 sc �/ vr zÿughq
hqwvsuhfkhqg glh ehlghq Çtxlydohq}hq kE�c�� � �� e}z1 kE�c�� � �� jhowhq/ g1 k1> k zçuh
lq ehlghq Içoohq plw Kloih ghu Qhjdwlrq doohlq gh�qlhuedu1 Zlu zlvvhq dehu ehuhlwv/ gd� glh
Qhjdwlrq doohlq nhlqhq ixqnwlrqdo yroovwçqgljhq Nrpsoh{ yrq Juxqgrshudwruhq eloghw1 Gdplw
lvw PW9 ehzlhvhq1

ßexqjhq=

41 Gh�qlhuhq Vlh 8�08��/ 8��08�S dxv Wde1 5 lp V|vwhp QN $
51 Vxfkhq Vlh xpjdqjvvsudfkolfkh Hqwvsuhfkxqjhq iÿu 8�/ 8�/ 8S/ 8H08��/ 8��/ 8�e xqg 8�S

dxv Wde1 5$
61 Ehqxw}hq Vlh ghq Juxqgjhgdqnhq ghv Ehzhlvhv ghu ixqnwlrqdohq Yroovwçqgljnhlw ghv V|0

vwhpv QN/ xp glh irojhqghq guhlvwhooljhq Rshudwruhq 8�/ 82/ 8� xqg 8e plw Kloih yrq hlq0
xqg }zhlvwhooljhq Rshudwruhq }x gh�qlhuhq=
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71 Gh�qlhuhq Vlh 8�/ 82/ 8� xqg 8e dxv Wde1 6 plw Kloih yrq hlq0 xqg }zhlvwhooljhq Rshudwruhq$

7144 Huvhw}edunhlwvwkhruhp
PW41 Zhqq � � �/ vr �� � ��1
Ehzhlv= Zlu xqwhuvfkhlghq glh ehlghq Içooh � ' � xqg � ' s 1 Zhqq � ' �/ vr � ' � dxi
Juxqg ghu Ehglqjxqj yrq PW4/ gdqq jlow �� ' s xqg �� ' s 1 Zhqq � ' s / vr � ' s dxi
Juxqg ghu Ehglqjxqj yrq PW4/ gdqq jlow �� ' � xqg �� ' �1
PW51 Zhqq � � � xqg � � (/ vr

� a � � � a(/
� b � � � b(/
� � � � � � (/
� � � � � � (/
� m � � � m (/
� | � � � |(1

Ghu Ehzhlv zlug gdgxufk jhiÿkuw/ gd� pdq glh Jÿowljnhlw yrq PW5 iÿu dooh pùjolfkhq Zhuw0
nrpelqdwlrqhq ghu Iruphoyduldeohq �/ �/ � xqg ( qdfkzhlvw1

Plw ghp V|pero �d�*�o eh}hlfkqhq zlu hlqh Irupho/ glh pdq dxv ghu Irupho � gxufk
Huvhw}hq yrq qxoo rghu phku Yrunrpphq ghu Whloirupho � lq � gxufk glh Irupho � hukçow1
Gdehl px� qlfkw xqehglqjw dq doohq Vwhoohq huvhw}w zhughq/ zr � lq � yrunrppw1 Zhqq glh
]dko ghu Yrunrpphq yrq �/ glh gxufk � huvhw}w zhughq/ johlfk Qxoo lvw +glhv ndqq lqvehvrqghuh
ghu Idoo vhlq/ zhqq � ÿehukdxsw qlfkw lq � yrunrppw,/ vr lvw �d�*�o glh Irupho �1 Hv lvw
r�hqvlfkwolfk/ gd� gdv V|pero �d�*�o qlfkw hlqghxwlj hlqh hlq}ljh Irupho eh}hlfkqhw/ gd md �
dq qxoo rghu phku Vwhoohq vhlqhv Yrunrpphqv lq � gxufk � huvhw}w zhughq ndqq1 Gdv V|pero
�d�*�o eh}hlfkqhw dovr dooh Iruphoq hlqhu ehvwlppwhq Iruphonodvvh1 Zhqq zlu hwzd dov � glh
Irupho �R � E^ � �R�/ dov � glh Irupho �R xqg dov � glh Irupho ��o zçkohq/ vr zlug plw
ghp V|pero �d�*�o mhgh ghu irojhqghq Iruphoq eh}hlfkqhw=
4, �R � E^ � �R�
5, ��o � E^ � �R�
6, �R � E^ � ��o�
7, ��o � E^ � ��o�1
Zhlwhu lvw r�hqvlfkwolfk/ gd� �E�d�*�o� glh Irupho ��d�*�o lvw/ E� b (�d�*�o glh Irupho
�d�*�o b(d�*�o lvw xvz1 +iÿu eholheljh Rshudwruhq,1
PW61 Huvhw}edunhlwvwkhruhp iÿu Çtxlydohq}hq1 Zhqq � � �/ vr � � �d�*�o1
Ghu Ehzhlv yrq PW6 zlug lqgxnwly ÿehu glh Dq}dko yrq orjlvfkhq Rshudwruhq lq � jhiÿkuw1
Zlu ehvfkuçqnhq xqv lp Ehzhlv yrq PW6 dxi ghq Idoo/ gd� � dq jhqdx hlqhu Vwhooh vhlqhv Yru0
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nrpphqv lq � gxufk � huvhw}w zlug/ rkqh gdgxufk glh Doojhphlqkhlw yrqPW6 hlq}xvfkuçqnhq/
gd iÿu ghq Idoo/ gd� dq qxoo Vwhoohq huvhw}w zlug/ PW6 r�hqvlfkwolfk jlow/ zhlo gdqq �d�*�o glh
Irupho � lvw/ xqg zhqq dq phku dov hlqhu Vwhooh huvhw}w zlug/ vr hukçow pdq gdvvhoeh Hujheqlv
gxufk phkupdoljh Dqzhqgxqj ghv hlqjhvfkuçqnwhq Phwdwkhruhpv1Zhlwhuklq lvw r�hqvlfkwolfk/
gd� gdv Huvhw}edunhlwvwkhruhp iÿu ghq Idoo jlow/ zhqq � glh Irupho � lvw xqg dq jhqdx hlqhu
Vwhooh huvhw}w zlug1 Glhvhu Idoo zlug lp zhlwhuhq Ehzhlv qlfkw phku ehuÿfnvlfkwljw1
Dqidqjvvfkulww= � hqwkçow qxoo Rshudwruhq/ lvw dovr hlqh Dxvvdjhqyduldeoh @1 Zhqq qxq dq
jhqdx hlqhu Vwhooh huvhw}w zlug/ vr lvw � glh Yduldeoh @/ � lvw glh johlfkh Yduldeoh @ xqg �d�*�o
lvw glh Irupho �1 PW6 jlow lq glhvhp Idooh dxi Juxqg ghu Yrudxvvhw}xqj ghv Phwdwkhruhpv1
Lqgxnwlrqvdqqdkph= PW6 jlow iÿu dooh Iruphoq �/ glh zhqljhu dov ? Rshudwruhq hqwkdowhq
E? � ��1
Lqgxnwlrqvvfkulww= Hv jlow }x }hljhq/ gd� PW6 iÿu hlqh eholheljh Irupho � plw ? Rshudwruhq
jlow1
� ndqq gdqq qdfk ghu Iruphogh�qlwlrq qxu hlqh ghu irojhqghq Iruphq kdehq=
4, �(/ 5, ( a./ 6, ( b./ 7, ( � ./ 8, ( � ./ 9, ( m ./ :, ( |.1

Lq doohq vlhehq Içoohq hqwkdowhq glh Iruphoq ( xqg . zhqljhu dov ? Rshudwruhq/ xqg qdfk ghu
Lqgxnwlrqvyrudxvvhw}xqj jlow xqwhu ghu Ehglqjxqj/ gd� � � �=
( � (d�*�o/
. � .d�*�o1

Lp huvwhq Idoo/ zr � glh Irup �( kdw/ hukdowhq zlu glh Ehkdxswxqj yrq PW6 dxv ghu Lqgxn0
wlrqvyrudxvvhw}xqj xqg PW4
4, �( � �(d�*�o1
Lq ghq Içoohq 50: ndqq glh hlqh Huvhw}xqj yrq � gxufk � hqwzhghu lq ghu Whloirupho ( rghu lq
ghu Whloirupho . yrujhqrpphq zhughq/ idoov qlfkw glh jhvdpwh Irupho huvhw}w zlug1 Dxi Juxqg
ghu Uh h{lylwçw ghu Çtxlydohq} jlow ( � ( xqg . � .1 Dxv glhvhq Çtxlydohq}hq xqg ghu
Lqgxnwlrqvyrudxvvhw}xqj hukdowhq zlu plw Kloih yrqPW5 lq ghq Içoohq 50: glh Ehkdxswxqj ghv
Phwdwkhruhpv PW6 =
5, ( a . � E( a .�d�*�o
6, ( b . � E( b .�d�*�o
7, ( � . � E( � .�d�*�o
8, ( � . � E( � .�d�*�o
9, ( m . � E( m .�d�*�o
:, ( |. � E( |.�d�*�o�
Zlu hulqqhuq gdudq/ gd� (a.d�*�o xqg (d�*�oa. glhvhoehq Iruphoq vlqg zlh E(a.�d�*�o
+johlfkhv jlow ehl Yhuzhqgxqj ghu dqghuhq Rshudwruhq,1 Dxv PW6 hujlew vlfk xqplwwhoedu=
PW71 Zhqq � � � xqg � hlqh Wdxwrorjlh lvw/ vr lvw �d�*�o hlqh Wdxwrorjlh1
PW81 Zhqq � � � xqg � hlqh Nrqwudglnwlrq lvw/ vr lvw �d�*�o hlqh Nrqwudglnwlrq1
ßexqjhq=
41 Huoçxwhuq Vlh ghq Xqwhuvfklhg }zlvfkhq hlqhu Hlqvhw}xqj xqg hlqhu Huvhw}xqj vrzlh

}zlvfkhq ghu Hlqvhw}xqjvuhjho xqg ghp Huvhw}edunhlwvwkhruhp$
51 Zhofkh Iruphoq eh}hlfkqhw gdv V|pero �d�*�o/ zhqq � glh Irupho R � E^ � o� �

� ER � ^ � ER � o��/ � glh Irupho R xqg � glh Irupho R a ^ lvwB
8<
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7145 Gh�qlwlrq hlqhu dgmxqnwlyhq xqg nrqmxqnwlyhq Qrupdoirup
Xqwhu Qrupdoiruphq yhuvwhkw pdq Iruphoq hlqhu jdq} ehvwlppwhq orjlvfkhq Irup1 Zlu eh0
wudfkwhq klhu qxu Qrupdoiruphq plw ghq Rshudwruhq a/ b xqg �1
G41 Hohphqwduh Irupho= Zlu qhqqhq hlqh Irupho jhqdx gdqq hohphqwdu/ zhqq vlh hlqh
Yduldeoh rghu hlqh hlqpdo qhjlhuwh Yduldeoh lvw1

Ehlvslhoh iÿu hohphqwduh Iruphoq= R/ ^/ o/ �R/ �^/ �o1
G51 Hohphqwduh Nrqmxqnwlrq=
4, Hlqh hohphqwduh Irupho lvw hlqh hohphqwduh Nrqmxqnwlrq>
5, zhqq � hlqh hohphqwduh Nrqmxqnwlrq xqg � hlqh hohphqwduh Irupho lvw/ vr lvw � a� hlqh

hohphqwduh Nrqmxqnwlrq>
6, qxu glh lq ghq Sxqnwhq 4 xqg 5 dqjhjhehqhq Iruphoq vlqg hohphqwduh Nrqmxqnwlrqhq1

Ehlvslhoh iÿu hohphqwduh Nrqmxqnwlrqhq= R/ �R/ R a ^/ R a ^ a o/ R a �^ a o a �R1
Zlu hulqqhuq gdudq/ gd� qdfk xqvhuhq Uhjhoq }xu Nodpphuhlqvsduxqj glh dqjhjhehqhq

Iruphoq plw ghp Rshudwru a hqwvsuhfkhqgh Denÿu}xqjhq ghu Iruphoq ER a ^�/ EER a ^� a o�/
EEER a�^� a o� a �R� vlqg1 Glh Iruphoq R a E^ a o� xqg ER a ^� a E�^ a o� vlqg klqjhjhq nhlqh
hohphqwduhq Nrqmxqnwlrqhq/ gd E^ao� xqg E�^ao� nhlqh hohphqwduhq Iruphoq vlqg +yjo1 Sxqnw
5 ghu Gh�qlwlrq G5 ,1
G61 Hohphqwduh Dgmxqnwlrq=
4, Hlqh hohphqwduh Irupho lvw hlqh hohphqwduh Dgmxqnwlrq>
5, zhqq � hlqh hohphqwduh Dgmxqnwlrq xqg � hlqh hohphqwduh Irupho lvw/ vr lvw � b � hlqh

hohphqwduh Dgmxqnwlrq>
6, hlqh Irupho lvw qxu dxi Juxqg yrq 4 xqg 5 hlqh hohphqwduh Dgmxqnwlrq1

Ehlvslhoh hohphqwduhu Dgmxqnwlrqhq= R/ � R/ R b ^/ R b ^ b o/ R b �^ b o b �R1
Glh klhu dqjhjhehqhq Iruphoq plw ghp Rshudwru b vlqg Denÿu}xqjhq iÿu= ER b ^�/

EER b ^� b o�/ EEER b �^� b o� b �R�1 Glh Iruphoq R b E^ b o�/ ER b ^� b E�^ b o� vlqg nhlqh
hohphqwduhq Dgmxqnwlrqhq1
PW41 Hlqh hohphqwduh Nrqmxqnwlrq lvw jhqdx gdqq hlqh Nrqwudglnwlrq/ zhqq lq lku plqgh0
vwhqv hlqh xqqhjlhuwh Yduldeoh xqg glh Qhjdwlrq glhvhu Yduldeohq jhphlqvdp yrunrpphq1

PW51 Hlqh hohphqwduh Dgmxqnwlrq lvw jhqdx gdqq hlqh Wdxwrorjlh/ zhqq lq lku plqghvwhqv
hlqh xqqhjlhuwh Yduldeoh xqg glh Qhjdwlrq glhvhu Yduldeohq jhphlqvdp yrunrpphq1

Glh Wkhruhph PW4 xqg PW5 vlqg dxi Juxqg ghu Gh�qlwlrq yrq �/ a xqg b r�hqvlfkwolfk1
G71 Dgmxqnwlyh Qrupdoirup=
4, Zhqq � hlqh hohphqwduh Nrqmxqnwlrq lvw/ vr eh�qghw vlfk � lq ghu dgmxqnwlyhq Qrupdo0

irup>
5, zhqq � vlfk lq ghu dgmxqnwlyhq Qrupdoirup eh�qghw xqg � hlqh hohphqwduh Nrqmxqnwlrq

lvw/ vr eh�qghw vlfk � b � lq ghu dgmxqnwlyhq Qrupdoirup>
6, hlqh Irupho eh�qghw vlfk qxu lq ghq xqwhu Sxqnw 4 xqg 5 dqjhjhehqhq Içoohq lq ghu

dgmxqnwlyhq Qrupdoirup1
Ehlvslhoh iÿu Iruphoq lq ghu dgmxqnwlyhq Qrupdoirup= R/ �R/ R b ^/ R a ^/ R a ^ b �R a �^ a
a o b R�1

Zlu hulqqhuq gdudq/ gd� glh ohw}wh Irupho hlqh Denÿu}xqj iÿu glh Irupho EEER a ^� b
b EE�R a �^� a o� b R�� lvw1 Glh Iruphoq R � ^/ ER b ^� a o/ R b E^ a ��o� eh�qghq vlfk
qlfkw lq ghu dgmxqnwlyhq Qrupdoirup/ gd glh huvwh ghq Rshudwru � hqwkçow xqg glh }zhlwh
xqg gulwwh Irupho qlfkw ghp Sxqnw 5 hqwvsuhfkhq +lq ghu }zhlwhq Irupho zlug o plw Kloih ghv
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Rshudwruv a xqg qlfkw plw Kloih ghv Rshudwruv b klq}xjhiÿjw> lq ghu gulwwhq zlug glh Irupho
^ a ��o }zdu plw Kloih yrq b klq}xjhiÿjw/ vlh lvw dehu nhlqh hohphqwduh Nrqmxqnwlrq,1
G81 Nrqmxqnwlyh Qrupdoirup=
4, Zhqq � hlqh hohphqwduh Dgmxqnwlrq lvw/ vr eh�qghw vlfk � lq ghu nrqmxqnwlyhq Qrupdo0

irup>
5, zhqq vlfk � lq ghu nrqmxqnwlyhq Qrupdoirup eh�qghw xqg � hlqh hohphqwduh Dgmxqnwlrq

lvw/ vr eh�qghw vlfk � a� lq ghu nrqmxqnwlyhq Qrupdoirup>
6, hlqh Irupho eh�qghw vlfk qxu lq ghq xqwhu Sxqnw 4 xqg 5 dqjhjhehqhq Içoohq lq ghu

nrqmxqnwlyhq Qrupdoirup1
Ehlvslhoh iÿu Iruphoq lq ghu nrqmxqnwlyhq Qrupdoirup= R/ � R/ R b ^/ R a ^/ ER b ^� a
a E�R b ^ b o� a R�1

Glh Iruphoq R � ^/ ER a ^� b o/ R a E^ b ��o� eh�qghq vlfk qlfkw lq ghu nrqmxqnwlyhq
Qrupdoirup1
PW61 Hlqh Irupho lq ghu nrqmxqnwlyhq Qrupdoirup �� a � � � a �? E? � �� lvw jhqdx gdqq
hlqh Wdxwrorjlh/ zhqq dooh Nrqmxqnwlrqvjolhghu ��c � � � c �? Wdxwrorjlhq vlqg1

PW71 Hlqh Irupho lq ghu dgmxqnwlyhq Qrupdoirup ��b � � �b�? E? � �� lvw jhqdx gdqq hlqh
Nrqwudglnwlrq/ zhqq dooh Dgmxqnwlrqvjolhghu ��c � � � c �? Nrqwudglnwlrqhq vlqg1

Glh Wkhruhph PW6 xqg PW7 vlqg dxi Juxqg ghu Gh�qlwlrqhq hlqhu Wdxwrorjlh/ hlqhu Nrqwud0
glnwlrq xqg ghu orjlvfkhq Rshudwruhq vrzlh ghu Wkhruhph PW4 xqg PW5 r�hqvlfkwolfk1
ßexqjhq=
Zhofkh ghu irojhqghq Iruphoq eh�qghq vlfk lq ghu nrqmxqnwlyhq rghu dgmxqnwlyhq Qrupdoirup=
d, R a�R b ^ i, R a E^ a o�
e, o j, R b o a �R b R� a R2
f, R b o b R k, R b �R a ^ b Eo a R�
g, R a �^ a ^ b R a o l, ER b o b ^� a E�R b �o b�^�
h, ��o b �o m, R � ^ b o

7146 ßehuiÿkuhq yrq eholheljhq Iruphoq lq lkqhq çtxlydohqwh dgmxqnwlyh xqg
nrqmxqnwlyh Qrupdoiruphq

PW41 Mhgh eholheljh Irupho � oç�w vlfk lq hlqh lku çtxlydohqwh Irupho � lq dgmxqnwlyhu
Qrupdoirup ÿehuiÿkuhq1

PW51 Mhgh eholheljh Irupho � oç�w vlfk lq hlqh lku çtxlydohqwh Irupho � lq nrqmxqnwlyhu
Qrupdoirup ÿehuiÿkuhq1

Zlu yhu}lfkwhq dxi hlqhq Ehzhlv yrqPW4 xqgPW5 +yjo1 Vlqrzmhz2Zhvvho 4<:8,1 Vwdww ghvvhq
jhehq zlu hlq h�hnwlyhv Yhuidkuhq dq/ qdfk ghp pdq mhgh Irupho lq hlqh lku çtxlydohqwh Irupho
lq ghu dgmxqnwlyhq e}z1 nrqmxqnwlyhq Qrupdoirup ÿehuiÿkuhq ndqq1 Glhvhv Yhuidkuhq vwÿw}w
vlfk dxi gdv Huvhw}edunhlwvwkhruhp iÿu glh Çtxlydohq} dxv Devfkqlww 44/ dxi glh Wudqvlwlylwçw
ghu Çtxlydohq} +W7 dxv Devfkqlww ;, vrzlh dxi glh Wkhruhph W8/ W:0W< xqg W45 elv W4< dxv
Devfkqlww ;1
Yhuidkuhq }xu ßehuiÿkuxqj hlqhu Irupho lq hlqh lku çtxlydohqwh Irupho lq dgmxqnwlyhu Qrupdo0
irup

Hv zhughq irojhqgh Xpirupxqjhq plw ghu Irupdo � xqg ghq Iruphoq/ glh pdq lp Hujheqlv
glhvhu Xpirupxqjhq hukçow/ gxufkjhiÿkuw=
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4, Dxv hlqhu Irupho zhughq dooh yrq �/ a xqg b yhuvfklhghqhq Rshudwruhq gxufk irojhqgh
Huvhw}xqjhq holplqlhuw=
dooh Yrunrpphq ghu Irup � m ( zhughq gxufk �� b�( huvhw}w/
dooh Yrunrpphq ghu Irup � |( zhughq gxufk �� a �( huvhw}w/
dooh Yrunrpphq ghu Irup � � ( zhughq gxufk E�� b(� a E� b �(� huvhw}w/
dooh Yrunrpphq ghu Irup � � ( zhughq gxufk �� b( huvhw}w>

5, dooh Yrunrpphq ghu Irup �E�a(� zhughq gxufk ��b�( xqg dooh Yrunrpphq ghu Irup
�E� b(� zhughq gxufk �� a �( huvhw}w>

6, dooh Yrunrpphq ghu Irup E� b(�a. e}z1 . a E� b(� zhughq gxufk E� a.�b E( a.�
huvhw}w>

7, dooh Yrunrpphq ghu Irup ��� zhughq gxufk � huvhw}w>
8, dooh Yrunrpphq ghu Irup � a E( a.� zhughq gxufk � a( a. xqg dooh Yrunrpphq ghu

Irup � b E( b .� zhughq gxufk � b( b . huvhw}w1
Lp Hujheqlv glhvhu Rshudwlrqhq hukçow pdq hlqh Irupho �/ glh vlfk lq ghu dgmxqnwlyhq Qru0
pdoirup eh�qghw xqg plw ghu Irupho � çtxlydohqw lvw1 Glh Çtxlydohq} � � � lvw dxv ghp
Yhuidkuhq/ zlh pdq � jhzlqqw/ r�hqvlfkwolfk/ ghqq ehl doohq dqjhjhehqhq Huvhw}xqjhq zhughq
Iruphoq gxufk lkqhq çtxlydohqwh huvhw}w/ xqg qdfk ghp Huvhw}edunhlwvwkhruhp iÿu Çtxlydohq0
}hq hukdowhq zlu qdfkhlqdqghu � � ��/ �� � �2/� � �/ �?3� � �?/ �? � � xqg dxi Juxqg ghu
Wudqvlwlylwçw ghu Çtxlydohq} � � �1

Gdv ßehuiÿkuhq hlqhu Irupho � lq hlqh lku çtxlydohqwh Irupho � lq dgmxqnwlyhu Qrupirup
oç�w vlfk riw yhunÿu}hq/ zhqq pdq lp Sxqnw 4 }xvçw}olfk irojhqgh Hujçq}xqjhq yruqlppw=
4, dooh Yrunrpphq ghu Irup �E� m (� zhughq gxufk � a( huvhw}w/

dooh Yrunrpphq ghu Irup �E� |(� zhughq gxufk � b( huvhw}w/
dooh Yrunrpphq ghu Irup �E� � (� zhughq gxufk E� a �(� b E�� a(� huvhw}w/
dooh Yrunrpphq ghu Irup �E� � (� zhughq gxufk � a �( huvhw}w1

Yhuidkuhq }xu ßehuiÿkuxqj hlqhu Irupho lq hlqh lku çtxlydohqwh Irupho lq nrqmxqnwlyhu Qru0
pdoirup

Gdv Yhuidkuhq }xu ßehuiÿkuxqj hlqhu Irupho � lq hlqh lku çtxlydohqwh Irupho � lq nrqmxqn0
wlyhu Qrupdoirup xqwhuvfkhlghw vlfk yrq ghp dqjhjhehqhq Yhuidkuhq }xu ßehuiÿkuxqj lq hlqh
dgmxqnwlyh Qrupdoirup qxu lq Sxqnw 6=
6, dooh Yrunrpphq ghu Irup E� a(�b. e}z1 . b E� a(� zhughq gxufk E� b.�a E( b.�

huvhw}w1
Plw PW4 xqg PW5 vrzlh PW40PW7 ghv yrukhujhkhqghq Devfkqlwwv kdehq zlu hlq zhlwhuhv
Hqwvfkhlgxqjvyhuidkuhq iÿu glh nodvvlvfkh Dxvvdjhqorjln1 Xp ihvw}xvwhoohq/ re hlqh eholheljh
Irupho � hlqh Wdxwrorjlh/ Nrqwudglnwlrq rghu hlqh orjlvfk lqghwhuplqlhuwh Irupho lvw/ ÿehuiÿk0
uhq zlu � }xqçfkvw lq hlqh lku çtxlydohqwh nrqmxqnwlyh Qrupdoirup �1 Hqwkçow mhgh hohphqwduh
Dgmxqnwlrq lq � hlqh Dxvvdjhqyduldeoh xqg ghuhq Qhjdw/ vr lvw � xqg gdplw dxfk � hlqh Wdx0
wrorjlh xqg gdv ßehusuÿixqjvyhuidkuhq lvw ehhqghw1 Lvw glhv qlfkw ghu Idoo/ vr lvw � xqg gdplw
dxfk � nhlqh Wdxwrorjlh1 Gdqq ÿehuiÿkuhq zlu � lq hlqh lku çtxlydohqwh dgmxqnwlyh Qrupdoirup
�1 Hqwkçow mhgh hohphqwduh Nrqmxqnwlrq lq � hlqh Dxvvdjhqyduldeoh xqg ghuhq Qhjdw/ vr lvw �
xqg gdplw dxfk � hlqh Nrqwudglnwlrq1 Lvw glhv qlfkw ghu Idoo/ vr lvw � xqg gdplw dxfk � hlqh
orjlvfk lqghwhuplqlhuwh Irupho1

Zlu ehwudfkwhq hlqljh Ehlvslhoh1 Huvwhv Ehlvslho= Hv vhl }x suÿihq/ re R � ^ � R � R hlqh
Wdxwrorjlh/ Nrqwudglnwlrq rghu hlqh orjlvfk lqghwhuplqlhuwh Irupho lvw1 Zlu ÿehuiÿkuhq glhvh
Irupho lq hlqh lku çtxlydohqwh nrqmxqnwlyh Qrupdoirup=
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41 R � ^ � R � R Huvhw}xqjhq yrq � � � gxufk �� b �
51 �R b ^ � R � R
61 �E�R b ^� b R � R
71 �E�E�R b ^� b R� b R E� � �*�� b��
81 ��E�R b ^� a �R b R E�E� b��*�� a ���
91 E�R b ^� a �R b R E���*��
:1 E�R b ^ b R� a E�R b R� EE� a�� b �*E� b �� a E� b ���
Glh Irupho lq ]hloh : eh�qghw vlfk lq ghu nrqmxqnwlyhq Qrupdoirup xqg lvw hlqh Wdxwrorjlh/
dovr lvw dxfk R � ^ � R � R hlqh Wdxwrorjlh1

]zhlwhv Ehlvslho= Hv vhl }x ÿehusuÿihq/ re glh Irupho R m ^ � R a ^ hlqh Wdxwrorjlh/ Nrqwud0
glnwlrq rghu orjlvfk lqghwhuplqlhuwh Irupho lvw1 Zlu ÿehuiÿkuhq vlh }xqçfkvw lq hlqh nrqmxqnwlyh
Qrupdoirup +glh Klqzhlvh dxi glh hqwvsuhfkhqghq Çtxlydohq}hq eh}lhkhq vlfk dxi Devfkqlww ;,1
41 R m ^ � R a ^
51 �R b �^ � R a ^ +W47,
61 E�E�R b �^� b R a ^� a E�R b �^ b �ER a ^�� +W4;,
71 E��R a ��^ b R a ^� a E�R b�^ b�ER a ^�� +W45,
81 E��R a ��^ b R a ^� a E�R b�^ b E�R b �^�� +W45,
91 ER a ^ b R a ^� a E�R b�^ b E�R b �^�� +W8,
:1 ER a ^� a E�R b �^� +W9,
Glh Irupho : eh�qghw vlfk lq ghu nrqmxqnwlyhq Qrupdoirup xqg lvw nhlqh Wdxwrorjlh1
;1 R a ^ a �R b R a ^ a�^ +W<,
Glh Irupho ; eh�qghw vlfk lq ghu dgmxqnwlyhq Qrupdoirup xqg lvw hlqh Nrqwudglnwlrq/ dovr lvw
dxfk R m ^ � R a ^ hlqh Nrqwudglnwlrq1

ßexqjhq=

41 ßehuiÿkuhq Vlh irojhqgh Iruphoq lq hlqh nrqmxqnwlyh Qrupdoirup=
d, R � E^ � o� � ER � ^ � ER � o��
e, ER � ^� � E�R � �^�
f, R m ER m R�$

51 ßehuiÿkuhq Vlh irojhqgh Iruphoq lq hlqh dgmxqnwlyh Qrupdoirup=
d, R | ER | R�
e, ER � ^� � �E�R � �^�
f, ER � ^ � R � R� m ER � R�$

61 ßehusuÿihq Vlh plw Kloih yrq Qrupdoiruphq/ re glh irojhqghq Iruphoq Wdxwrorjlhq/
Nrqwudglnwlrqhq rghu orjlvfk lqghwhuplqlhuwh Iruphoq vlqg=
d, R � ^ � E�^ � �R�
e, R m ER m E^ m E^ m ^���
f, ER � ^� � o � ER � o � E^ � o��
g, R � R � R � R
h, R � E^ � Eo � R��
i, R � R � R | ER | R�$
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7147 Dxvjh}hlfkqhwh nrqmxqnwlyh xqg dgmxqnwlyh Qrupdoiruphq
G41 Dxvjh}hlfkqhwh nrqmxqnwlyh Qrupdoirup= Hlqh Irupho � eh�qghw vlfk jhqdx gdqq
lq hlqhu dxvjh}hlfkqhwhq nrqmxqnwlyhq Qrupdoirup/ zhqq vlh glh Irup �� a � � � a �? E? � ��
kdw xqg dx�hughp irojhqgh Ehglqjxqjhq huiÿoow=
4, Mhghv �� E� ' �c � � � c ?� lvw hlqh ndqrqlvfk jhnodpphuwh Dgmxqnwlrq yrq hohphqwduhq Iru0

phoq>
5, lq mhghp Nrqmxqnwlrqvjolhg �� nrpphq dooh lq � yrunrpphqghq Yduldeohq doskdehwlvfk

jhrugqhw yru>
6, mhgh Yduldeoh nrppw lq mhghp Nrqmxqnwlrqvjolhg jhqdx hlqpdo yru>
7, zhqq ? � 2/ vr xqwhuvfkhlghq vlfk }zhl Nrqmxqnwlrqvjolhghu �� xqg �& dxv ��c � � � c�?

ghuduw/ gd� plqghvwhqv hlqh Yduldeoh lq hlqhu ghu Iruphoq �� xqg �& qhjlhuw xqg lq ghu
mhzhlov dqghuhq xqqhjlhuw yrunrppw1

Dxv Sxqnw 7 yrq G4 irojw=
PW41 Zhqq �� ' s / vr �& ' �1
Ehlvslhoh iÿu Iruphoq lq ghu dxvjh}hlfkqhwhq nrqmxqnwlyhq Qrupdoirup=

R/ �^/ ERb ^�a E�Rb�^�/ ERb ^b o�a ERb�^b�o�/ ERb ^b o�a ERb ^b�o�a ERb�^b o�a
a E�R b ^ b o�1

Glh Iruphoq
R b E^ b o�/ R a ^/ ER b ^� a ER b�R b ^�/ ER b ^� a ER b �^� a ER b ^�

eh�qghq vlfk klqjhjhq qlfkw lq hlqhu dxvjh}hlfkqhwhq nrqmxqnwlyhq Qrupdoirup/ gd vlh lq ghu
dqjhjhehqhq Uhlkhqirojh glh Sxqnwh 4/ 5/ 6 xqg 7 ghu Gh�qlwlrq G4 qlfkw huiÿoohq1
G51 Dxvjh}hlfkqhwh dgmxqnwlyh Qrupdoirup= Hlqh Irupho � eh�qghw vlfk jhqdx gdqq
lq hlqhu dxvjh}hlfkqhwhq dgmxqnwlyhq Qrupdoirup/ zhqq vlh glh Irup �� b � � � b �? E? � ��
kdw xqg dx�hughp irojhqgh Ehglqjxqjhq huiÿoow=
4, Mhghv �� E� ' �c � � � c ?� lvw hlqh ndqrqlvfk jhnodpphuwh Nrqmxqnwlrq yrq hohphqwduhq

Iruphoq>
5, lq mhghp Dgmxqnwlrqvjolhg �� nrpphq dooh lq � yrunrpphqghq Yduldeohq doskdehwlvfk

jhrugqhw yru>
6, mhgh Yduldeoh nrppw lq mhghp Dgmxqnwlrqvjolhg jhqdx hlqpdo yru>
7, zhqq ? � 2/ vr xqwhuvfkhlghq vlfk }zhl Dgmxqnwlrqvjolhghu �� xqg �& dxv ��c � � � c�?

ghuduw/ gd� plqghvwhqv hlqh Yduldeoh lq hlqhu ghu Iruphoq �� xqg �& qhjlhuw xqg lq ghu
mhzhlov dqghuhq xqqhjlhuw yrunrppw1

Dxv Sxqnw 7 yrq G5 irojw=
PW51 Zhqq �� ' �/ vr �& ' s 1
Ehlvslhoh iÿu Iruphoq lq ghu dxvjh}hlfkqhwhq dgmxqnwlyhq Qrupdoirup=

R/ �^/ ERa ^�b E�Ra�^�/ ERa ^a o�b ERa�^a�o�/ ERa ^a o�b ERa ^a�o�b ERa�^a o�b
b E�R a ^ a o�1

Glh Iruphoq
R a E^ a o�/ R b o/ ER a ^� b ER a �R a ^�/ ER a ^� b ER a �^� b ER a ^�

eh�qghq vlfk klqjhjhq qlfkw lq hlqhu dxvjh}hlfkqhwhq dgmxqnwlyhq Qrupdoirup/ gd vlh lq ghu
dqjhjhehqhq Uhlkhqirojh glh Sxqnwh 4/ 5/ 6 xqg 7 ghu Gh�qlwlrq G5 qlfkw huiÿoohq1
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PW61 Iÿu mhgh qlfkwwdxwrorjlvfkh Irupho � oç�w vlfk hlqh }x lku çtxlydohqwh Irupho � lq
ghu dxvjh}hlfkqhwhq nrqmxqnwlyhq Qrupdoirup dqjhehq1

Ehzhlv yrq PW6 = Dqjhqrpphq/ @�c � � � c @? E? � �� vhlhq dooh lq � yrunrpphqghq Yduldeohq
lq doskdehwlvfkhu Rugqxqj1 Plw Kloih ghu Gh�qlwlrqhq +Zdkukhlwvwdehoohq, iÿu glh orjlvfkhq
Rshudwruhq oç�w vlfk hlqh Wdehooh

@� � � � @? �

[

k�
�
�
�

k2?
dxiedxhq/ lq ghu lq ghp Uhfkwhfn [ dooh pùjolfkhq Zhuwnrpelqdwlrqhq iÿu glh Yduldeohq
@�c � � � c @? dxijh}çkow vlqg xqg k�c � � � c k2? glh Zhuwh ghu Irupho � ehl glhvhq Zhuwnrpelqd0
wlrqhq vlqg1 Gd � nhlqh Wdxwrorjlh lvw/ qlppw � plqghvwhqv hlqpdo ghq Zhuw s dq1 Zlu
zçkohq glh huvwh ]hloh dxv/ lq ghu k� E� ' �c � � � c 2?� ghu Zhuw s lvw1 Zlu eloghq gdqq glh
hohphqwduh Dgmxqnwlrq (� dxi irojhqgh Zhlvh=

Zhqq ehl ghu Zhuwnrpelqdwlrq ghu Yduldeohq lq glhvhu ]hloh glh Yduldeoh @� E� ' �c � � � c ?�
ghq Zhuw s kdw/ vr jhkw @� xqqhjlhuw lq (� hlq> zhqq klqjhjhq @� ghq Zhuw � kdw/ vr jhkw
�@� lq (� hlq1 Ehlp Dxiedx yrq (� ehdfkwhq zlu glh doskdehwlvfkh Rugqxqj ghu Yduldeohq1
Gdqdfk zçkohq zlu 0 idoov hv hlqh vrofkh jlew 0 glh qçfkvwh ]hloh ghu Wdehooh/ lq ghu � ghq Zhuw
s kdw/ xqg edxhq dqdorj }x (� hlqh hohphqwduhuh Dgmxqnwlrq (2 dxi1 Lq glhvhu Zhlvh yhuidk0
uhq zlu/ elv dooh Zhuwnrpelqdwlrqhq ghu Yduldeohq @�c � � � c @? huvfkùsiw vlqg/ ehl ghqhq � ghq
Zhuw s dqqlppw1 Dqjhqrpphq/ (�c � � � c(6 E6 � �� vhlhq dooh vr jhzrqqhqhq hohphqwduhq
Dgmxqnwlrqhq1 Zlu eloghq mhw}w glh Nrqmxqnwlrq (� a � � � a(61 Glhv lvw glh jhvxfkwh Irupho
�/ glh vlfk lq ghu dxvjh}hlfkqhwhq nrqmxqnwlyhq Qrupdoirup eh�qghw xqg plw � çtxlydohqw lvw1
Gd� vlfk � lq ghu dxvjh}hlfkqhwhq nrqmxqnwlyhq Qrupdoirup eh�qghw/ lvw dxv ghp Dxiedx yrq
(� a � � � a (6 huvlfkwolfk1 Glh Çtxlydohq} � � (� a � � � a (6 ehzhlvhq zlu irojhqghupd�hq=
Zlu zçkohq hlqh eholheljh Zhuwnrpelqdwlrq iÿu glh Yduldeohq @�c � � � c @?1 Zhqq � ehl glhvhu
Zhuwnrpelqdwlrq ghq Zhuw s kdw/ vr jlew hv xqwhu ghq (�c � � � c(6 hlq (�/ gdv ehl glhvhu Zhuw0
nrpelqdwlrq johlfkidoov ghq Zhuw s kdw/ ghqq zhqq hlqh Yduldeoh ehl glhvhu Zhuwnrpelqdwlrq
ghq Zhuw s kdw/ vr nrppw vlh xqqhjlhuw lq (� yru/ xqg zhqq hlqh Yduldeoh ehl glhvhu Zhuwnrp0
elqdwlrq ghq Zhuw � kdw/ vr nrppw vlh qhjlhuw lq (� yru1 Glh hohphqwduh Dgmxqnwlrq (� kdw
ehl glhvhu Zhuwnrpelqdwlrq dovr ghq Zhuw s 1 Irojolfk kdw dxfk glh dxvjh}hlfkhqwh nrqmxqnwlyh
Qrupdoirup (�a � � �a(6 ehl glhvhu Zhuwnrpelqdwlrq ghq Zhuw s 1 Kdw glh Irupho � klqjhjhq
ehl ghu ehwudfkwhwhq Zhuwnrpelqdwlrq iÿu glh Yduldeohq @�c � � � c @? ghq Zhuw �/ vr hukdowhq zlu
irojhqghv Hujheqlv= Dqdorj zlh glh (�c � � � c(6 edxhq zlu iÿu glhvh Zhuwnrpelqdwlrqhq hlq (?
dxi/ g1 k1/ zhqq @� ehl glhvhu Zhuwnrpelqdwlrq ghq Zhuw s kdw/ vr jhkw @� xqqhjlhuw lq (? hlq/
zhqq klqjhjhq @� ghq Zhuw � kdw/ vr jhkw �@� lq (? hlq1 (? kdw ehl glhvhu Zhuwnrpelqdwlrq
ghq Zhuw s xqg lvw yrq doohq (�c � � � c(6 yhuvfklhghq1 Qdfk PW4 kdehq gdqq dooh (�c � � � c(6
xqg irojolfk dxfk (� a � � � a(6 ghq Zhuw �1
PW71 Iÿu mhgh huiÿooeduh Irupho � oç�w vlfk hlqh }x lku çtxlydohqwh Irupho � lq ghu dxvjh0
}hlfkqhwhq dgmxqnwlyhq Qrupdoirup dqjhehq1

Ehzhlv yrq PW7 = Gd � hlqh huiÿooeduh Irupho lvw/ qlppw vlh ehl plqghvwhqv hlqhu Zhuwnrpel0
qdwlrq iÿu glh lq lku yrunrpphqghq Yduldeohq @�c � � � c @? ghq Zhuw � dq1 Zlu zçkohq glh huvwh
]hloh dxv/ lq ghu k� E� ' �c � � � c 2?� ghu Zhuw � lvw1 Gdqq eloghq zlu glh hohphqwduh Nrqmxqnwlrq
(� dxi irojhqgh Zhlvh= Zhqq ehl ghu Zhuwnrpelqdwlrq ghu Yduldeohq lq glhvhu ]hloh glh Yd0
uldeoh @� E� ' �c � � � c ?� ghq Zhuw � kdw/ vr jhkw @� xqqhjlhuw lq (� hlq/ zhqq klqjhjhq @� ghq
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Zhuw s kdw/ vr jhkw �@� lq (� hlq1 Ehlp Dxiedx yrq (� ehdfkwhq zlu zlhghu glh doskdehwlvfkh
Rugqxqj ghu Yduldeohq1 Gdqdfk zçkohq zlu glh qçfkvwh ]hloh ghu Wdehooh/ lq ghu � ghq Zhuw
� kdw/ idoov hv hlqh vrofkh jlew/ xqg edxhq dqdorj }x (� hlqh hohphqwduh Dgmxqnwlrq (2 dxi1 Lq
glhvhu Zhlvh yhuidkuhq zlu/ elv dooh Zhuwnrpelqdwlrqhq iÿu glh Yduldeohq @�c � � � c @? huvfkùsiw
vlqg/ ehl ghqhq � ghq Zhuw � dqqlppw1 Dqjhqrpphq/ (�c � � � c(6 E6 � �� vlqg dooh vr jhzrq0
qhqhq hohphqwduhq Nrqmxqnwlrqhq1 Zlu eloghq mhw}w glh Dgmxqnwlrq (�b � � �b(61 Glhv lvw glh
jhvxfkwh Irupho �/ glh vlfk lq ghu dxvjh}hlfkqhwhq dgmxqnwlyhq Qrupdoirup eh�qghw xqg plw �
çtxlydohqw lvw1 Dxv ghp Dxiedx yrq (�b � � �b(6 lvw huvlfkwolfk/ gd� vlfk � lq ghu dxvjh}hlfk0
qhwhq dgmxqnwlyhq Qrupdoirup eh�qghw1 Iÿu ghq Ehzhlv ghu Çtxlydohq} � � (� b � � � b (6
zçkohq zlu zlhghu hlqh eholheljh Zhuwnrpelqdwlrq iÿu glh Yduldeohq @�c � � � c @?1 Zhqq � ehl
glhvhu Zhuwnrpelqdwlrq ghq Zhuw � kdw/ vr jlew hv xqwhu ghq (�c � � � c(6 hlq (�/ gdv ehl glhvhu
Zhuwnrpelqdwlrq hehqidoov ghq Zhuw � kdw1 Irojolfk kdw dxfk (� b � � � b(6 ehl glhvhu Zhuw0
nrpelqdwlrq ghq Zhuw �1 Kdw glh Irupdo � klqjhjhq ehl ghu ehwudfkwhwhq Zhuwnrpelqdwlrq
ghq Zhuw s / vr edxhq zlu zlhghu hlq yrq doohq (�c � � � c(6 yhuvfklhghqhv (? dxi/ gdv ehl glhvhu
Zhuwnrpelqdwlrq ghq Zhuw � kdw1 Dxi Juxqg yrq PW5 hukdowhq zlu/ gd� dooh (�c � � � c(6 xqg
irojolfk (� b � � � b(6 lq glhvhp Idooh ghq Zhuw s kdehq1
Dxv ghp Ehzhlv yrq PW6 xqg PW7 hujhehq vlfk irojhqgh Phwdwkhruhph=
PW81 Zhqq � hlqh Wdxwrorjlh plw ? Yduldeohq lvw/ vr lvw glh ]dko ghu Dgmxqnwlrqvjolhghu lq
(� b � � � b(6 johlfk 2?1

PW91 Zhqq � hlqh Nrqwudglnwlrq plw ? Yduldeohq lvw/ vr lvw glh ]dko ghu Nrqmxqnwlrqvjolh0
ghu lq (� a � � � a(6 johlfk 2?1

PW:1 Hlqh Wdxwrorjlh ehvlw}w nhlqh lku çtxlydohqwh dxvjh}hlfkqhwh nrqmxqnwlyh Qrupdoirup1
PW;1 Hlqh Nrqwudglnwlrq ehvlw}w nhlqh lku çtxlydohqwh dxvjh}hlfkqhwh dgmxqnwlyh Qrupdo0
irup1

PW<1 ]x mhghu Irupho jlew hv hlqh }x lku çtxlydohqwh dxvjh}hlfkqhwh nrqmxqnwlyh rghu dg0
mxqnwlyh Qrupdoirup1

Dxv PW8 irojw=
PW431 Hlqh Irupho lq ghu dxvjh}hlfkqhwhq dgmxqnwlyhq Qrupdoirup ��b � � �b�6 lvw jhqdx
gdqq hlqh Wdxwrorjlh/ zhqq xqwhu ghq ��c � � � c�6 dooh pùjolfkhq 2? hohphqwduhq Nrqmxqnwlr0
qhq yrunrpphq/ glh dxv ghq ? lq �� b � � � b �6 yrunrpphqghq Yduldeohq jheloghw zhughq
nùqqhq1

Dxv PW9 irojw=
PW441 Hlqh Irupho lq ghu dxvjh}hlfkqhwhq nrqmxqnwlyhq Qrupdoirup �� a � � � a �6 lvw
jhqdx gdqq hlqh Nrqwudglnwlrq/ zhqq xqwhu ghq ��c � � � c �6 dooh pùjolfkhq 2? hohphqwduhq
Dgmxqnwlrqhq yrunrpphq/ glh dxv ghq ? lq �� a � � � a�6 yrunrpphqghq Yduldeohq jheloghw
zhughq nùqqhq1

PW451 Hlqh Irupho lq ghu dxvjh}hlfkqhwhq nrqmxqnwlyhq Qrupdoirup �� a � � � a �6 +e}z1
lq ghu dxvjh}hlfkqhwhq dgmxqnwlyhq Qrupdoirup �� b � � � b �6,/ glh qlfkw dooh pùjolfkhq
2? hohphqwduhq Dgmxqnwlrqhq +e}z1 hohphqwduhq Nrqmxqnwlrqhq, hqwkçow/ glh dxv ghq ? lq
��c � � � c �6 yrunrpphqghq Yduldeohq jheloghw zhughq nùqqhq/ lvw hlqh orjlvfk lqghwhuplqlhuwh
Irupho1

PW461 Mhgh qlfkw wdxwrorjlvfkh Irupho � oç�w vlfk lq hlqh }x lku çtxlydohqwh dxvjh}hlfkqhwh
nrqmxqnwlyh Qrupdoirup ÿehuiÿkuhq1
Dqvwhooh hlqhv Ehzhlvhv jhehq zlu zlhghu hlq h�hnwlyhv Yhuidkuhq dq/ zlh zlu � gxufk çtxl0

ydohqwh Xpirupxqjhq lq hlqh dxvjh}hlfkqhwh nrqmxqnwlyh Qrupdoirup ÿehuiÿkuhq nùqqhq1 Lp
huvwhq Vfkulww ÿehuiÿkuhq zlu � lq hlqh nrqmxqnwlyh Qrupdoirup �� a � � � a �? E? � ��1
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Lp }zhlwhq Vfkulww holplqlhuhq zlu plw Kloih ghu Çtxlydohq} � a E� b �� b (� � � dooh

wdxwrorjlvfkhq �� E� ' �c � � � c ?�1 Vlqg dooh �� wdxwrorjlvfk/ vr lvw � hlqh Wdxwrorjlh xqg ehvlw}w
nhlqh dxvjh}hlfkqhwh nrqmxqnwlyh Qrupdoirup1 Gd dehu � odxw Ehglqjxqj ghv Wkhruhpv nhlqh
Wdxwrorjlh lvw/ eohlehq hlqljh hohphqwduh Dgmxqnwlrqhq ÿeulj1

Dxi Juxqg ghu Eh}lhkxqj= zhqq � � (/ vr � a( � � holplqlhuhq zlu lp gulwwhq Vfkulww
dooh ÿehu ÿvvljhq çtxlydohqwhq Nrqmxqnwlrqvjolhghu1

Zhjhq � a � � � holplqlhuhq zlu lp ylhuwhq Vfkulww lq doohq hohphqwduhq Dgmxqnwlrqhq
phkuidfk yrunrpphqgh hohphqwduh Iruphq1

Lp iÿqiwhq Vfkulww hujçq}hq zlu plw Kloih ghu Çtxlydohq} � � � b E� a ��� � � a � b
b�a�� lq ghq hqwvsuhfkhqghq �� dooh ihkohqghq Yduldeohq1 Vfkolh�olfk eulqjhq zlu lp vhfkvwhq
Vfkulww glh hohphqwduhq Iruphoq lq glh huirughuolfkh Rugqxqj1
PW471 Mhgh huiÿooeduh Irupho � oç�w vlfk lq hlqh }x lku çtxlydohqwh dxvjh}hlfkqhwh dgmxqn0
wlyh Qrupdoirup ÿehuiÿkuhq1

� zlug }xqçfkvw lq hlqh dgmxqnwlyh Qrupdoirup ÿehuiÿkuw1 Gdqq zhughq plw Kloih yrq � b
b E� a �� a(� � � dooh nrqwudglnwrulvfkhq hohphqwduhq Nrqmxqnwlrqhq holplqlhuw1

Dxi Juxqg ghu Eh}lhkxqj= zhqq � � (/ vr � b ( � � holplqlhuhq zlu dooh ÿehu ÿvvljhq
çtxlydohqwhq Dgmxqnwlrqvjolhghu1 Zhjhq � b � � � holplqlhuhq zlu lq doohq hohphqwduhq
Nrqmxqnwlrqhq phkuidfk yrunrpphqgh hohphqwduh Iruphoq1

Plw Kloih ghu Çtxlydohq} � � � a E� b ��� � E� a �� b E� a ��� hujçq}hq zlu lq
ghq hqwvsuhfkhqghq �� dooh ihkohqghq Yduldeohq1 Vfkolh�olfk eulqjhq zlu glh Yduldeohq lq glh
huirughuolfkh Rugqxqj1
ßexqjhq=
41 Eloghq Vlh glh dxvjh}hlfkqhwh dgmxqnwlyh Qrupdoirup iÿu hlqh Wdxwrorjlh plw ghq ylhu

Yduldeohq R�/ R2/ R�/ Re$
51 Eloghq Vlh glh dxvjh}hlfkqhwh nrqmxqnwlyh Qrupdoirup iÿu hlqh Nrqwudglnwlrq plw ghq ylhu

Yduldeohq R�/ R2/ R�/ Re$
61 Eloghq Vlh }x ghq irojhqghq Iruphoq çtxlydohqwh dxvjh}hlfkqhwh nrqmxqnwlyh e}z1 dgmxqn0

wlyh Qrupdoiruphq=
d, R b ^ � ^ a R
e, R � ^ � R � R
f, R � �R
g, R � ^ � E�R � �^�
h, R � ^ � o � ER � o � E^ � o��$

71 ßehuiÿkuhq Vlh glh Iruphoq dxv ßexqj 6 gxufk çtxlydohqwh Xpirupxqjhq lq dxvjh}hlfkqhwh
nrqmxqnwlyh e}z1 dgmxqnwlyh Qrupdoiruphq$

81 Vlqg glh irojhqghq dxvjh}hlfkqhwhq nrqmxqnwlyhq e}z1 dgmxqnwlyhq Qrupdoiruphq Wdxwr0
orjlhq/ Nrqwudglnwlrqhq rghu orjlvfk lqghwhuplqlhuwh Iruphoq=
d, R
e, �R
f, R a�R
g, R b�R
h, R a ^ b�R a ^ b R a �^ b �R a �^
i, ER b ^� a E�R b ^� a ER b �^� a E�R b �^�
j, Ra ^a ob�Ra ^a ob Ra�^a ob Ra ^a�ob�Ra�^a ob Ra�^a�ob�Ra�^a�o
k, ER b ^ b o� a E�R b �^ b �o�B
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7148 Vhpdqwlvfkh Wdeohdxv
Hlqh dqghuh Gduvwhooxqjvzhlvh ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqdojheud dov glh elvkhu eh0
wudfkwhwh zxugh yrq H1 Z1 Ehwk yrujhvfkodjhq xqg zlug Ndonÿo ghu vhpdqwlvfkhq Wdeohdxv
jhqdqqw +Ehwk 4<88/ 4<95d/ 4<95e,1 Ehwk vwhoowh hlq Uhjhov|vwhp dxi/ qdfk ghp pdq yrq hlqhu
eholheljhq Irupho ghu nodvvlvfkhq Dxvvvdjhqorjln hqwvfkhlghq ndqq/ re vlh hlqh Wdxwrorjlh lvw
rghu qlfkw1 Ehyru zlu glh Uhjhoq jhqdx irupxolhuhq/ huoçxwhuq zlu glh Juxqgjhgdqnhq glhvhu
Phwkrgh= Xp qdfk}xzhlvhq/ gd� hlqh jhjhehqh Irupho ghu Dxvvdjhqorjln hlqh Wdxwrorjlh lvw/
ndqq pdq dqqhkphq/ gd� glhvh Irupho nhlqh Wdxwrorjlh vhl/ xqg glhvh Dqqdkph gdqq }xp
Zlghuvsuxfk iÿkuhq1 Zçkuhqg ehl ghu Phwkrgh ghu Zdkukhlwvwdehoohq ghq Dxvvdjhqyduldeohq
dooh pùjolfkhq Zhuwnrpelqdwlrqhq }xjhvfkulhehq zhughq xqg gdqq vxn}hvvlyh ghu Zhuw hlqhu
jhjhehqhq Irupho ehl glhvhq Zhuwnrpelqdwlrqhq huplwwhow zlug/ jhkw pdq ehl ghu Phwkrgh
ghu vhpdqwlvfkhq Wdeohdxv xpjhnhkuw yru1 Pdq qlppw dq/ hv jçeh hlqh Zhuwnrpelqdwlrq iÿu
glh Yduldeohq/ ehl ghu glh Jhvdpwirupho ghq Zhuw s dqqlppw/ rkqh }xqçfkvw glhvh Zhuwnrp0
elqdwlrq dq}xjhehq1 Gdqq huplwwhow pdq/ zhofkh pùjolfkhq Zhuwh ehl glhvhu Dqqdkph glh
Whloiruphoq ghu jhjhehqhq Irupho xqg vfkolh�olfk glh Dxvvdjhqyduldeohq dqqhkphq nùqqhq1
Vwhoow vlfk gdehl khudxv/ gd� pdq hlqh Zhuwnrpelqdwlrq iÿu glh Yduldeohq nrqvwuxlhuhq ndqq/
ehl ghu glh Irupho ghq Zhuw s dqqlppw +gd� pdq hlq Jhjhqehlvslho dqjhehq ndqq,/ vr lvw
glh ehwuh�hqgh Irupho nhlqh Wdxwrorjlh1 Hujlew klqjhjhq hlqh Suÿixqj doohu Pùjolfknhlwhq/
ghq Yduldeohq Zhuwh }x}xvfkuhlehq/ gd� nhlqh Zhuwnrpelqdwlrq pùjolfk lvw/ ehl ghu glh Iru0
pho ghq Zhuw s dqqlppw/ vr lvw glh ehwuh�hqgh Irupho hlqh Wdxwrorjlh1 Glhvh vhpdqwlvfkhq
ßehuohjxqjhq zhughq yrq Ehwk lq Irup v|qwdnwlvfkhu Uhjhoq }xu Xpirupxqj yrq Iruphoq
irupxolhuw1

Zlu ehwudfkwhq }xqçfkvw hlq Ehlvslho1 Hv vroo jhsuÿiw zhughq/ re glh Irupho R a ^ � ^ a R
hlqh Wdxwrorjlh lvw1 Gd}x ehqxw}hq zlu hlq Wdeohdx ghu irojhqghq Irup/ lq ghp uhfkwv dov idovfk
dqjhqrpphqh Iruphoq xqg olqnv dov zdku dqjhqrpphqh jhvfkulhehq zhughq=

� s
41 R a ^ � ^ a R

Zlu kdehq dovr dqjhqrpphq/ hv jçeh hlqh Zhuwnrpelqdwlrq iÿu glh Yduldeohq xqvhuhu Irupho/
ehl ghu glhvh ghq Zhuw s dqqlppw1 Dxi Juxqg ghu Zdkukhlwvwdehooh yrq � ndqq gdv dehu qxu
ghu Idoo vhlq/ zhqq gdv Dqwh}hghqw Ra ^ ' � xqg gdv Nrqvhtxhqw ^ a R ' s 1 Zlu hukdowhq dovr
gdv Wdeohdx=

� s
41 R a ^ � ^ a R
51 R a ^ ^ a R

Glh Irupho R a ^ lvw dehu r�hqedu qxu zdku/ zhqq R ' � xqg ^ ' �1 Zlu hukdowhq dovr=
� s
41 R a ^ � ^ a R
51 R a ^ ^ a R
61 R

^
Mhw}w ÿehuohjhq zlu/ zdqq glh Irupho ^ a R ghq Zhuw s dqqhkphq ndqq1 Gdv lvw dxi Juxqg
ghu Gh�qlwlrq yrq a ghu Idoo/ zhqq ^ ' s rghu zhqq R ' s 1 Zlu pÿvvhq dovr }zhl Iço0
oh xqwhuvfkhlghq xqg xqvhu Wdeohdx lq }zhl Whlowdeohdxv dxivsdowhq/ glh ehlgh Pùjolfknhlwhq
ehuÿfnvlfkwljhq=
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� s
41 R a ^ � ^ a R
51 R a ^ ^ a R
61 R
^

71 ^ R

Hlqh Dqdo|vh ghv jhzrqqhqhq Uhvxowdwhv hujlew= glh Irupho R a ^ � ^ a R nùqqwh qxu lq }zhl
Içoohq ghq Zhuw s dqqhkphq/ hlqpdo/ zhqq ^ ' s / R ' � xqg ^ ' �/ }xp dqghuhq/ zhqq R ' s /
R ' � xqg ^ ' � 1 Ehlgh Içooh vlqg dehu qlfkw pùjolfk/ gd mhghvpdo hlq xqg ghuvhoehq Yduldeohq
ehl hlqhu Zhuwnrpelqdwlrq vrzrko ghu Zhuw � dov dxfk ghu Zhuw s }xjhvfkulhehq zhughq pÿ�wh1
Glhvhq vhpdqwlvfkhq ßehuohjxqjhq nùqqhq zlu irojhqgh v|qwdnwlvfkh Irup jhehq=

Lp huvwhq Vfkulww vfkuhlehq zlu glh }x ÿehusuÿihqgh Irupho lq glh uhfkwh Vsdowh ghv Wdeohdxv1
Gdqq zlug gdv Wdeohdx qdfk irojhqghq Uhjhoq }xu Hqwzlfnoxqj ghu vhpdqwlvfkhq Wdeohdxv
dxijhedxw=

Dxv ghp mhzhloljhq olqnhq Wdeohdx +Whlowdeohdx, ndqq pdq gdv mhzhloljh uhfkwh Wdeohdx
+Whlowdeohdx, khuvwhoohq=
41 Uhjho ghu yrughuhq Qhjdwlrq +YQ ,=

1 1
1 1
1 1
�� 1
1 1
1 1
1 1

1 1
1 1
1 1
�� 1
1 1
1 1
1 �

51 Uhjho ghu klqwhuhq Qhjdwlrq +KQ ,=
1 1
1 1
1 ��
1 1
1 1
1 1

1 1
1 1
1 ��
1 1
1 1
� 1

61 Uhjho ghu yrughuhq Vxemxqnwlrq +YV,=
1 1
1 1
1 1
� � � 1
1 1
1 1
1 1

1 1
1 1
1 1
� � � 1
1 1
1 1
1 1

� �
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71 Uhjho ghu klqwhuhq Vxemxqnwlrq +KV,=

1 1
1 1
1 � � �
1 1
1 1

1 1
1 1
1 � � �
1 1
1 1
� �

81 Uhjho ghu yrughuhq Nrqmxqnwlrq +YN ,=
1 1
1 1
� a� 1
1 1
1 1
1 1
1 1
1 1
1 1

1 1
1 1
� a� 1
1 1
1 1
� 1
1 1
1 1
�

91 Uhjho ghu klqwhuhq Nrqmxqnwlrq +KN ,=
1 1
1 1
1 � a�
1 1

1 1
1 1
1 � a�
1 1

� �

:1 Uhjho ghu yrughuhq Dgmxqnwlrq +YD,=
1 1
1 1
� b� 1
1 1
1 1
1 1

1 1
1 1
� b� 1
1 1
1 1
1 1
� �

;1 Uhjho ghu klqwhuhq Dgmxqnwlrq +KD,=
1 1
1 1
1 � b�
1 1
1 1
1 1
1 1
1 1

1 1
1 1
1 � b�
1 1
1 1
1 �
1 1
1 �
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Devfkqlww 7148 Vhpdqwlvfkh Wdeohdxv
<1 Uhjho ghu yrughuhq Elvxemxqnwlrq +YE,=

1 1
1 1
� � � 1
1 1
1 1

1 1
1 1
� � � 1
1 1
1 1
� �
� �

431 Uhjho ghu klqwhuhq Elvxemxqnwlrq +KE,=
1 1
1 1
1 � � �
1 1
1 1

1 1
1 1
1 � � �
1 1
1 1
� � � �

441 Uhjho ghu yrughuhq Qhjdwdgmxqnwlrq +YQd,=
1 1
1 1
� m � 1
1 1
1 1

1 1
1 1
� m � 1
1 1
1 1

� �

451 Uhjho ghu klqwhuhq Qhjdwdgmxqnwlrq +KQd,=
1 1
1 1
1 � m �
1 1
1 1
1 1

1 1
1 1
1 � m �
1 1
1 1
�
�

461 Uhjho ghu yrughuhq Qhjdwnrqmxqnwlrq +YQn,=
1 1
1 1
�|� 1
1 1
1 1
1 1
1 1

1 1
1 1
�|� 1
1 1
1 1
1 �
1 �
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud
471 Uhjho ghu klqwhuhq Qhjdwnrqmxqnwlrq +KQn,=

1 1
1 1
1 �|�
1 1
1 1

1 1
1 1
1 �|�
1 1
1 1
� �

Glhvh Uhjhoq hujhehq vlfk xqplwwhoedu dxv ghq vhpdqwlvfkhq Gh�qlwlrqhq ghu mhzhloljhq Rsh0
udwruhq1 Wuhwhq qrfk dqghuh Rshudwruhq dxi/ vr ndqq pdq ohlfkw glh ehwuh�hqghq Uhjhoq }xu
Hqwzlfnoxqj ghu vhpdqwlvfkhq Wdeohdxv dxivwhoohq1

]xu Irupxolhuxqj ghv Ehzhlvehjul�hv wuh�hq zlu irojhqgh Ihvwvhw}xqj= ]x ghq Iruphoq hlqhv
Whlowdeohdxv hlqhv Wdeohdxv +hlqhv Whlowdeohdxv, jhkùuhq dxfk dooh Iruphoq ghv xuvsuÿqjolfkhq
Wdeohdxv +Whlowdeohdxv,1 Zhlwhu vlqg glh olqnhq xqg glh uhfkwhq Vsdowhq yrq hlqhp Whlowdeohdx
hlqhv Wdeohdxv lq ghu Uhlkhqirojh lkuhv Dxiwuhwhqv yrq olqnv qdfk uhfkwv hlqdqghu }xjhrugqhw1

Hlq Whlowdeohdx lvw jhvfkorvvhq jhqdx gdqq/ zhqq hlqh Irupho vrzrko lq vhlqhu olqnhq dov
dxfk lq vhlqhu uhfkwhq Vsdowh dxiwulww1 Hlq Wdeohdx lvw jhvfkorvvhq jhqdx gdqq/ zhqq dooh
vhlqh Whlowdeohdxv jhvfkorvvhq vlqg1 Hlq jhvfkorvvhqhv Wdeohdx lvw hlq Ehzhlv hlqhu Irupho1
Gdv Jhvfkorvvhqvhlq hlqhv Wdeohdxv +hlqhv Whlowdeohdxv, nhqq}hlfkqhq zlu gdgxufk/ gd� zlu glh
hqwvsuhfkhqghq Vsdowhq xqwhuvwuhlfkhq1 Hv jlow irojhqghv Phwdwkhruhp/ gdv zlu rkqh Ehzhlv
dqjhehq=
PW41 Hlqh dxvvdjhqorjlvfkh Irupho lvw jhqdx gdqq hlqh Wdxwrorjlh/ zhqq hv iÿu vlh hlqhq
Ehzhlv lp Ndonÿo ghu vhpdqwlvfkhq Wdeohdxv jlew1

Zlu ehwudfkwhq hlqljh Ehlvslhoh=
� s

41 R a ^ � �E�R b �^�
51 R a ^ �E�R b �^�
61 R
^

71 �R b�^
81 �R �^ 91 R ^

Glh ehwudfkwhwh Irupho lvw hlqh Wdxwrorjlh/ gd gdv Wdeohdx jhvfkorvvhq lvw +lp olqnhq Whlowdeohdx
wulww R olqnv xqg uhfkwv dxi/ lp uhfkwhq Whlowdeohdx ^,1

� s
41 R � ^ � R � R
51 R � ^ � R R
61 R R � ^
71 R ^

Dxfk glhvh Irupho lvw hlqh Wdxwrorjlh/ gd gdv Wdeohdx jhvfkorvvhq lvw1
� s

41 R b ^ � R a ^
51 R b ^ R a ^
61 R ^
71 R ^ R ^
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Devfkqlww 7149 Dqzhqgxqjhq ghu Dxvvdjhqdojheud
Glh ehwudfkwhwh Irupho lvw nhlqh Wdxwrorjlh/ gd vlfk gdv Wdeohdx qlfkw devfkolh�hq oç�w1
G41 Hlqh Irupho � irojw vhpdqwlvfk dxv ghq Iruphoq ��c � � � c �? E? � �� +rghu lvw hlqh
vhpdqwlvfkh Irojhuxqj dxv ghq Iruphoq ��c � � � c�?, jhqdx gdqq/ zhqq irojhqgh Dekçq0
jljnhlw jlow= zhqq �� ' �c � � � c �? ' �/ vr � ' � +g1 k1/ zhqq zlu mhghu ghu Iruphoq ��c � � � c�?
ghq Zhuw � }xjhvfkulhehq kdehq/ vr pÿvvhq zlu lq ghu Irojh gdyrq dxfk ghu Irupho � ghq
Zhuw � }xvfkuhlehq,1 Zlu qhqqhq ��c � � � c �? Yrudxvvhw}xqjhq xqg � Irojhuxqj ghu vh0
pdqwlvfkhq Irojheh}lhkxqj1 V|perolvfk vfkuhlehq zlu glh vhpdqwlvfkh Irojheh}lhkxqj lq
irojhqghu Irup= ��c � � � c �? m' �1

Plw Kloih ghu vhpdqwlvfkhq Wdeohdxv ndqq dxfk ÿehusuÿiw zhughq/ re }zlvfkhq Iruphoq glh
vhpdqwlvfkh Irojheh}lhkxqj ehvwhkw rghu qlfkw1 Xp }x suÿihq/ re ��c � � � c �? m' � jlow rghu
qlfkw/ vfkuhlew pdq glh Iruphoq ��c � � � c �? xqwhuhlqdqghu lq glh olqnh Vsdowh ghv Wdeohdxv
xqg glh Irupho � lq glh uhfkwh1 Glh Irupho � irojw jhqdx gdqq vhpdqwlvfk dxv ghq Iruphoq
��c � � � c �?/ zhqq gdv vr dxijhedxwh Wdeohdx dejhvfkorvvhq zhughq ndqq1

Glh Phwkrgh ghu vhpdqwlvfkhq Wdeohdxv lvw }zdu qxu hlqh dqghuh Gduvwhooxqjvzhlvh ghu }zhl0
zhuwljhq Dxvvdjhqdojheud1 Vlh pdfkw mhgrfk/ zlh zlu vsçwhu vhkhq zhughq/ ghq ]xvdpphqkdqj
}zlvfkhq hlqhp vhpdqwlvfkhq Dxiedx ghu nodvvlvfkhq }zhlzhuwljhq Orjln xqg ghp Vhtxhq0
}hqndonÿo ehvrqghuv ghxwolfk1 Gduÿehu klqdxv zxugh gxufk glhvh Phwkrgh ghu vhpdqwlvfkhq
Wdeohdxv S1 Oruhq}hq }x vhlqhp gldorjlvfkhq Dxiedx ghu Orjln dqjhuhjw1
ßexqjhq=

41 ßehusuÿihq Vlh plw Kloih ghu vhpdqwlvfkhq Wdeohdxv/ re irojhqgh Iruphoq Wdxwrorjlhq vlqg
rghu qlfkw=
d, R � ^ � ER a o � ^ a o�
e, ER � ^� a Eo � R�� a ER b o� � ^ b R�
f, R � E^ � o� � R � ^ � o
g, R � ^ a o � ER � ^� a ER � o�$

51 ßehusuÿihq Vlh plw Kloih ghu vhpdqwlvfkhq Wdeohdxv/ re irojhqgh vhpdqwlvfkh Irojheh}lh0
kxqjhq jhowhq rghu qlfkw=
d, R � ^c o � R�c R b oc�E^ a R�� m' E^ � R� a ER� � o�
e, R m ^ m ER m ^� m' R a ^
f, R a�R m' ^
g, ^ m' R b �R$

61 Irupxolhuhq Vlh glh Uhjhoq }xu Hqwzlfnoxqj ghu vhpdqwlvfkhq Wdeohdxv iÿu irojhqgh
Rshudwruhq=
� � � � � � G �
� � � s
� s � �
s � s �
s s � s

7149 Lqqhuorjlvfkh xqg dx�huorjlvfkh Dqzhqgxqjhq ghu Dxvvdjhqdojheud
Glh Dxvvdjhqdojheud lvw iÿu vlfk jhqrpphq qrfk nhlqh orjlvfkh Wkhrulh1 Vlh lvw qxu hlq Plwwho
}xu Oùvxqj ehvwlppwhu Sureohph ghu Orjln xqg iÿu ghq Dxiedx hlqhu orjlvfkhq Wkhrulh/ glh glh
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71 Ndslwho ]zhlzhuwljh Dxvvdjhqdojheud
Hljhqvfkdiwhq ehvwlppwhu Duwhq yrq Dxvvdjhq ehvfkuhlew1 Klhu}x lvw hv qrwzhqglj/ glh Vsudfkh
ghu Dxvvdjhqdojheud plw Kloih orjlvfkhu Whuplql }x lqwhusuhwlhuhq1 Glhvh Lqwhusuhwdwlrq kdw
irojhqgh Irup= Glh Dxvvdjhqyduldeohq zhughq dov Eh}hlfkqxqj iÿu vrofkh Dxvvdjhq jhzçkow/
glh vlfk qlfkw lq dqghuh Dxvvdjhq xqg glh Rshudwruhq �qlfkw�/ �xqg�/ �rghu� xvz1 dxijolhghuq
odvvhq1 Vrofkh Dxvvdjhq vlqg xqwhu ghp Jhvlfkwvsxqnw ghv yruolhjhqghq Ehuhlfkhv ghu Orjln
hlqidfkh Dxvvdjhq1 Vrofkh Dxvvdjhq vlqg ehlvslhovzhlvh �Gdv Hohnwurq lvw qhjdwly jhodghq�/
�Dooh jhudghq ]dkohq vlqg rkqh Uhvw gxufk 2 whloedu�1 Dxvvdjhqorjlvfkh Iruphoq/ glh glh
Rshudwruhq �/ b/ a xvz1 hqwkdowhq/ zhughq dov }xvdpphqjhvhw}wh Dxvvdjhq dxijhid�w/ glh
dxv hlqidfkhq Dxvvdjhq xqg ghq jhqdqqwhq Rshudwruhq jheloghw vlqg1 Vrofkh Dxvvdjhq vlqg
ehlvslhovzhlvh= �Qlfkw dooh ]dkohq vlqg rkqh Uhvw gxufk 2 whloedu�/ �Gdv Hohnwurq lvw qhjdwly
jhodghq/ zçkuhqg gdv Srvlwurq srvlwly jhodghq lvw�1

Glh Rshudwruhq �/ b/ a xvz1 zhughq dov dxvvdjhqeloghqgh orjlvfkh Rshudwruhq jhghxwhw/
glh pdq plw ghq Zùuwhuq �qlfkw�/ �rghu�/ �xqg� xvz1 ohvhq ndqq1 Gdehl hqwvsuhfkhq glh0
vh Rshudwruhq qlfkw yroovwçqglj ghq dqjhjhehqhq Zùuwhuq1 Vlh guÿfnhq qxu ehvwlppwh lkuhu
Hljhqvfkdiwhq dxv e}z1 huiÿoohq qxu ehvwlppwh Ixqnwlrqhq glhvhu Zùuwhu lq ghu Vsudfkh/ glh
gxufk glh Gh�qlwlrqhq ghu Rshudwruhq ihvwjhohjw vlqg1 Glh ]hlfkhq � xqg s zhughq hqwvsuhfkhqg
dov glh vhpdqwlvfkhq Whuplql �zdku� xqg �qlfkw zdku� +�idovfk�, jhghxwhw1 Glh Gh�qlwlrqhq
ghu orjlvfkhq Rshudwruhq plw Kloih glhvhu Whuplql glhqhq johlfk}hlwlj dov Uhjhoq/ qdfk ghqhq
pdq glh Zdkukhlwvzhuwh }xvdpphqjhvhw}whu Dxvvdjhq huplwwhoq ndqq/ zhqq pdq glh Zdku0
khlwvzhuwh ghu lq lkqhq yrunrpphqghq hlqidfkhq Dxvvdjhq nhqqw/ xqg xpjhnhkuw1

Glh Vxemxqnwlrq zlug dov ghu Rshudwru �zhqq 111/ vr 111� rghu dov gdv orjlvfkh Suçglndw �dxv
111 irojw orjlvfk 111� jhghxwhw1 Gdehl zlug � � � dov �zhqq �/ vr �� rghu dov �Dxv ghu Dxvvdjh
� irojw orjlvfk glh Dxvvdjh �� jhohvhq1 Dxi glh plw glhvhu Ghxwxqj }xvdpphqkçqjhqghq
Sureohph jhkhq zlu vsçwhu hlq1

Glh Wdxwrorjlhq zhughq dov Ehkdxswxqjhq jhghxwhw/ glh doohlq dxi Juxqg ghu Gh�qlwlrqhq ghu
orjlvfkhq Rshudwruhq xqg xqdekçqjlj gdyrq/ zruÿehu lq ghq hlqidfkhq Dxvvdjhq jhvsurfkhq
zlug/ zdku vlqg1 Vr lvw glh Ehkdxswxqj � b �� iÿu eholheljh Dxvvdjhq � zdku/ xqdekçqjlj
gdyrq/ zdv lq � dxvjhvdjw zlug1 Vlh lvw ghvkdoe zdku/ zhlo glh Rshudwruhq � xqg b jhudgh vr
hlqjhiÿkuw zxughq1

Wdxwrorjlhq plw ghu Vxemxqnwlrq dov Kdxswrshudwru zhughq dov Vfkox�uhjhoq }xu Jhzlqqxqj
yrq Dxvvdjhq dxv dqghuhq Dxvvdjhq jhghxwhw1 Vr ghxwhw pdq ehlvslhovzhlvh glh Wdxwrorjlhq
�a� � � xqg E�b�� a�� � � dov �Dxv �a� irojw +lvw deohlwedu, �� e}z1 �Dxv E�b��
xqg �� lvw � deohlwedu�1

Gdv ßehuiÿkuhq yrq Iruphoq lq hlqh Qrupdoirup zlug dov hlq ßehuiÿkuhq yrq Dxvvdjhq lq
hlqh vrofkh Irup jhghxwhw/ lq ghu lku Vlqq/ lkuh pùjolfkhq Irojhuxqjhq xvz1 ghxwolfkhu zhughq1

Glh Dxvvdjhqdojheud lvw hlq ehtxhphv xqg }xyhuoçvvljhv Plwwho iÿu glh Oùvxqj ghu dqjhjheh0
qhq orjlvfkhq Sureohph/ ghqq vlh vwhoow iÿu Dxvvdjhq +xqg Rshudwruhq, ghv dqjhjhehqhq W|sv
lq huvfkùsihqghu Zhlvh xqg plw dxvuhlfkhqghu Vwuhqjh Uhjhoq dxi1 Glh Vsudfkh ghu Dxvvd0
jhqdojheud oç�w vlfk dehu dxfk lq dx�huorjlvfkhu Whuplqrorjlh lqwhusuhwlhuhq1 Gdehl zhughq glh
Yduldeohq dov Eh}hlfkqxqjhq yrq Remhnwhq hlqhv ehvwlppwhq Xqwhuvxfkxqjvehuhlfkv/ glh ]hl0
fkhq � xqg s dov vlfk jhjhqvhlwlj dxvvfkolh�hqgh Hljhqvfkdiwhq glhvhu Remhnwh xqg glh orjlvfkhq
Rshudwruhq dov Eh}hlfkqxqjhq iÿu ehvwlppwhZhfkvhoeh}lhkxqjhq glhvhu Remhnwh jhghxwhw1 Doo0
jhphlq ehndqqw lvw ehlvslhovzhlvh glh Yhuzhqgxqj ghu Dxvvdjhqdojheud lq ghu Vfkdowdojheud1
Gdehl zhughq glh Yduldeohq dov Eh}hlfkqxqjhq yrq Vfkdowhuq ehwudfkwhw/ � xqg s eh}hlfkqhq
hqwvsuhfkhqg glh ]xvwçqgh ghu Vfkdowhu �hlqjhvfkdowhw� xqg �dxvjhvfkdowhw�/ ghu Rshudwru a
zlug dov Eh}hlfkqxqj hlqhu Uhlkhqvfkdowxqj xqg ghu Rshudwru b dov Eh}hlfkqxqj hlqhu Sdudooho0
vfkdowxqj dqjhvhkhq1 Hlqh vrofkh Dqzhqgxqj ghu Dxvvdjhqdojheud dov Plwwho }xu Xqwhuvxfkxqj
hlqhv ehvwlppwhq Remhnwehuhlfkhv vhoevw xqg qlfkw ghu Vsudfkh ghu Zlvvhqvfkdiw ÿehu glhvhq
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Devfkqlww 7149 Dqzhqgxqjhq ghu Dxvvdjhqdojheud
Ehuhlfk lvw mhgrfk qlfkw nhqq}hlfkqhqg iÿu glh Dqzhqgxqj ghu Orjln dov Zlvvhqvfkdiw1 Klhu
zhughq qxu Xqwhuvxfkxqjvyhuidkuhq ehqxw}w/ glh lq ghu Zlvvhqvfkdiw ghu Orjln yhuzhqghw zhu0
ghq/ ghuhq Dqzhqgxqjvehuhlfk dehu qlfkw qxu dxi glh Orjln ehvfkuçqnw lvw1
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81 Ndslwho
Hlq V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv ghu
nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln

814 Qdwÿuolfkhv Vfkolh�hq1 Doskdehw xqg Iruphogh�qlwlrq
Ehl ghu Ehkdqgoxqj ghv zdkukhlwvixqnwlrqdohq Dxiedxv ghu Dxvvdjhqorjln kdehq zlu nhqqhq0
jhohuqw/ zlh pdq dxv Wdxwrorjlhq ghu Irup � � � dxvvdjhqorjlvfkh Vfkox�uhjhoq hukçow/ glh
gdqq ehlp sudnwlvfkhq orjlvfkhq Vfkolh�hq yhuzhqghw zhughq nùqqhq1 Zlu kdehq }zdu lq ghu
}zhlzhuwljhq Dxvvdjhqdojheud plw ghqZdkukhlwvwdehoohq hlq hlqidfkhv Hqwvfkhlgxqjvyhuidkuhq/
xp ihvw}xvwhoohq/ re hlqh Irupho hlqh Wdxwrorjlh lvw rghu qlfkw xqg re hlqh Vfkox�uhjho jÿowlj
lvw rghu qlfkw/ grfk xqwhuvfkhlghw vlfk glhvhv Yhuidkuhq juxqgohjhqg yrq ghu Yrujhkhqvzhlvh
ehlp sudnwlvfkhq orjlvfkhq Vfkolh�hq1 Ghvkdoe zxughq V|vwhph ghu Dxvvdjhqorjln hqwzruihq/
glh ghp sudnwlvfkhq orjlvfkhq Vfkolh�hq rghu ghp qdwÿuolfkhq Vfkolh�hq lq ghq Zlvvhqvfkdiwhq
phku hqwvsuhfkhq1 Hv kdqghow vlfk klhu xp hlqhq uhjhoorjlvfkhq Dxiedx/ g1 k1/ hv zhughq hlqljh
Juxqguhjhoq rkqh Ehzhlv dn}hswlhuw/ plw ghuhq Kloih pdq dooh dqghuhq jÿowljhq dxvvdjhqorjl0
vfkhq Uhjhoq jhzlqqhq ndqq1 Glh huvwhq V|vwhph glhvhu Duw zxughq xqdekçqjlj yrqhlqdqghu
yrq ghp ghxwvfkhq Orjlnhu J1 Jhqw}hq +Jhqw}hq 4<6704<68, xqg ghp sroqlvfkhq Orjlnhu Vw1
Md�vnrzvnl +Md�vnrzvnl 4<67, yrujhvfkodjhq1 Zlu vwhoohq klhu hlq yrq ghq sroqlvfkhq Orjlnhuq M1
V­xshfnl xqg O1 Erunrzvnl dxijhedxwhv V|vwhp +M1 V­xshfnl2O1 Erunrzvnl 4<9:, lq prgl�}lhuwhu
Irup yru1

Ehlp Dxiedx glhvhv V|vwhpv ghv qdwÿuolfkhq Vfkolh�hqv yhuzhqghq zlu irojhqghv Doskdehw=
41 R/ ^/ o plw rghu rkqh Lqgl}hv dov Dxvvdjhqyduldeohq>
51 glh Rshudwruhq �/ a/ b/ �/ �/ m xqg |/ glh hqwvsuhfkhqg dov �qlfkw�/ �xqg�/ �rghu�

+�rghu2xqg�,/ �zhqq 111/ vr 111�/ �jhqdx gdqq/ zhqq�/ �qlfkw ehlgh� xqg �zhghu 111/ qrfk
111� ghu Xpjdqjvvsudfkh jhghxwhw zhughq>

61 E/ � 0 Nodpphuq dov Kloiv}hlfkhq1
Zlu zçkohq glhvhoeh Iruphogh�qlwlrq zlh lq Devfkqlww 5 ghv ylhuwhq Ndslwhov xqg ÿehuqhk0
phq dxfk glh gruw jhwur�hqhq Yhuhlqeduxqjhq ÿehu Nodpphuhlqvsduxqjhq vrzlh glh ÿeuljhq
whuplqrorjlvfkhq Ihvwvhw}xqjhq glhvhv Devfkqlwwv1

Ehyru zlu glh Juxqguhjhoq ghu Dxvvdjhqorjln irupxolhuhq/ ehwudfkwhq zlu irojhqghq hlqidfkhq
Ehzhlv hlqhv pdwkhpdwlvfkhq Vdw}hv=
Zhqq % : + � �E+ : %� jlow/ vr jlow dxfk �E% : %�1

% xqg + vlqg klhu Yduldeohq/ glh Zhuwh dxv ghp Ehuhlfk ghu qdwÿuolfkhq ]dkohq dqqhkphq/ xqg
�:� lvw gdv ÿeolfkh ]hlfkhq iÿu �juù�hu dov�1 Ghu pdwkhpdwlvfkh Vdw} lvw dov Nrqglwlrqdovdw}
irupxolhuw1 Lq xqvhuhp Ehzhlv nùqqhq zlu ghvkdoe glh Ehglqjxqjhq ghv Wkhruhpv dov Yrudxv0
vhw}xqjhq ghv Ehzhlvhv vhw}hq xqg gdudxv glh Ehkdxswxqj �E% : %� deohlwhq1 Gdplw zçuh
ghu pdwkhpdwlvfkh Vdw} ehzlhvhq1 Zlu zroohq ghq Ehzhlv lq hlq}hoqh qxphulhuwh Ehzhlv}hlohq
}hujolhghuq1 Lq ghu huvwhq ]hloh vfkuhlehq zlu glh Ehglqjxqj ghv Wkhruhpv dov Dqqdkph ghv
Ehzhlvhv=
41 % : + � �E+ : %� +Dqqdkph ghv Ehzhlvhv,
51 % : % � �E% : %� +Hlqvhw}xqj dxv 4,

::



81 Ndslwho Qdwÿuolfkhv Vfkolh�hq
Zlu iÿkuhq ghq Ehzhlv lqgluhnw/ g1 k1/ zlu qhkphq dq/ glh }x ehzhlvhqgh Irojhuxqj jhowh qlfkw/
xqg iÿkuhq gdqq glhvh Dqqdkph }xp Zlghuvsuxfk1
61 ��E% : %� +Dqqdkph ghv lqgluhnwhq Ehzhlvhv,
Gd glh grsshowh Qhjdwlrq hlqhu Ehkdxswxqj johlfkehghxwhqg plw ghu Ehkdxswxqj lvw/ jlow
71 % : %
Zlu ehwudfkwhq mhw}w glh Ehzhlv}hlohq 5 xqg 7/ xqg gd 7 ghu Yrughuvdw} yrq 5 lvw/ hukdowhq zlu
81 �E% : %�1
Plw 7 xqg 8 kdehq zlu }zhl vlfk zlghuvsuhfkhqgh Vçw}h jhzrqqhq xqg vrplw glh Dqqdkph ghv
lqgluhnwhq Ehzhlvhv dov xqulfkwlj qdfkjhzlhvhq1 Hv jlow dovr �E% : %�1

Zhqq zlu glhvhq Ehzhlv dqdo|vlhuhq/ vr nùqqhq zlu ihvwvwhoohq/ gd� lq lkp }zhl Duwhq yrq
Uhjhoq ehqxw}w zhughq1 Hlqhuvhlwv vhkhq zlu/ gd� ghu Jhvdpwehzhlv hlqh ehvwlppwh Vwuxnwxu
ehvlw}w/ lq xqvhuhp Ehlvslho lvw hv hlq lqgluhnwhu Ehzhlv1 Glh Dqqdkph ghv lqgluhnwhq Ehzhlvhv
zlug }xpZlghuvsuxfk jhiÿkuw1 Dx�hu ghq lqgluhnwhq jlew hv dxfk gluhnwh Ehzhlvh1 Glh Uhjhoq/
glh glh Vwuxnwxu hlqhv Ehzhlvhv ehvwlpphq/ zroohq zlu Vwuxnwxuuhjhoq qhqqhq1 Zlu zhughq vlh
vsçwhu jhqdx irupxolhuhq1 Dqghuhuvhlwv zlug lqqhukdoe ghv ehwudfkwhwhq Ehzhlvhv ghu ßehujdqj
}x qhxhq Ehzhlv}hlohq qdfk ehvwlppwhq orjlvfkhq Uhjhoq yroo}rjhq/ glh zlu Uhjhoq }xp Klq0
}xiÿjhq qhxhu ]hlohq }xp Ehzhlv qhqqhq1 Lp irojhqghq Devfkqlww jhehq zlu glh Juxqguhjhoq
}xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv vrzlh glh Vwuxnwxuuhjhoq }xp Dxiedx hlqhv gluhnwhq
xqg lqgluhnwhq Ehzhlvhv lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv ghu Dxvvdjhqorjln dq1

815 Juxqguhjhoq xqg Vwuxnwxuuhjhoq lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv
Glh Uhjhoq }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv vfkuhlehq zlu lq ghu Irup

��111
�?
� /

zrehl ? � �/ glh Iruphoq ��c � � � c �? ÿehu ghp Vwulfk glh Suçplvvhq +rghu Yrudxvvhw}xqjhq, ghu
Vfkox�uhjho xqg glh Irupho � xqwhu ghp Vwulfk glhNrqnoxvlrq +rghu Irojhuxqj, ghu Vfkox�uhjho
jhqdqqw zhughq1 Vrofk hlqh Vfkox�uhjho jhvwdwwhw hv/ lq hlqhp Ehzhlv/ lq ghp glh Iruphoq
��c � � � c �? +lq eholheljhu Uhlkhqirojh, ehuhlwv yrunrpphq/ dov qhxh ]hloh glh Irupho � }x
vfkuhlehq1

Zlu ehqxw}hq ehl xqvhuhp Dxiedx ghu Dxvvdjhqorjln irojhqgh Uhjhoq }xp Klq}xiÿjhq qhxhu
]hlohq }xp Ehzhlv=

41 Dewuhqqxqjvuhjho +DU,=
� � �
�
�

Hlq Ehlvslho iÿu hlqh Dqzhqgxqj glhvhu Uhjho lq ghu Xpjdqjvvsudfkh lvw gdv irojhqgh=
Zhqq hv uhjqhw/ vr zlug gdv S dvwhu qd�1
Hv uhjqhw1
Gdv S dvwhu zlug qd�1

:;



Devfkqlww 815 Juxqguhjhoq xqg Vwuxnwxuuhjhoq

51 Hlqiÿkuxqjvuhjho ghu Nrqmxqnwlrq +HN,=
�
�

� a�
Ehlvslho= Hv uhjqhw1

Gdv S dvwhu zlug qd�1
Hv uhjqhw/ xqg gdv S dvwhu zlug qd�1

61 Ehvhlwljxqjvuhjho ghu Nrqmxqnwlrq +EN,=
� a�
�

� a�
�

Dxv hlqhu Nrqmxqnwlrq ndqq pdq vrzrko dxi lku Yrughujolhg dov dxfk dxi lku Klqwhujolhg vfkolh0
�hq1 Zlu nùqqhq glhvh Uhjho dxfk }xvdpphqidvvhqg vfkuhlehq=
� a�
�
�

Ehlvslho= Hv uhjqhw/ xqg gdv S dvwhu zlug qd�1
Hv uhjqhw1
Gdv S dvwhu zlug qd�1

71 Hlqiÿkuxqjvuhjho ghu Dgmxqnwlrq +HD,=
�

� b�
�

� b�
Qdfk glhvhq Uhjhoq ndqq pdq }x hlqhu Irupho hlqh eholheljh dqghuh Irupho dov Yrughujolhg rghu
Klqwhujolhg dgmxqnwly klq}xiÿjhq1 Zlu zhughq ehl ghu Ehkdqgoxqj ghu orjlvfkhq Irojheh}lhkxqj
qrfk vhkhq/ gd� glh Hlqiÿkuxqjvuhjhoq ghu Dgmxqnwlrq sureohpdwlvfk vlqg1 Qdfk glhvhq Uhjhoq
lvw hv pùjolfk/ eholheljh Iruphoq +lq ghu Dqzhqgxqj lq ghu qdwÿuolfkhq Vsudfkh= eholheljh
Dxvvdjhq, lq hlqhq Ehzhlv hlq}xiÿkuhq/ glh lq nhlqhp ]xvdpphqkdqj plw ghq Yrudxvvhw}xqjhq
vwhkhq1 Ehlp sudnwlvfkhq Vfkolh�hq lq ghq Zlvvhqvfkdiwhq jhkw pdq qlfkw vr yru1 Zlu nùqqhq
xqv dehu ohlfkw gdyrq ÿehu}hxjhq/ gd� gxufk hlqh Dqzhqgxqj glhvhu Uhjhoq nhlq Ihkohu lq hlqhp
Ehzhlv hqwvwhkw/ ghqq vlh iÿkuhq yrq zdkuhq Yrudxvvhw}xqjhq vwhwv }x zdkuhq Irojhuxqjhq/ gd
hlqh Dgmxqnwlrq vfkrq gdqq zdku lvw/ zhqq plqghvwhqv hlqhv lkuhu Jolhghu zdku lvw1
Ehlvslho= Lfk jhkh khxwh lqv Nlqr1

Lfk jhkh khxwh lqv Nlqr/ rghu lfk ohvh hlq Exfk1
Lfk ohvh khxwh hlq Exfk/ rghu lfk jhkh khxwh lqv Nlqr1

81 Ehvhlwljxqjvuhjho ghu Dgmxqnwlrq +ED,=
� b�
��
�

:<



81 Ndslwho Qdwÿuolfkhv Vfkolh�hq
Ehlvslho= Lfk jhkh khxwh lqv Nlqr/ rghu lfk jhkh lqv Wkhdwhu1

Lfk jhkh khxwh qlfkw lqv Nlqr1
Lfk jhkh khxwh lqv Wkhdwhu1

91 Hlqiÿkuxqjvuhjho ghu Elvxemxqnwlrq +HE,=
� � �
� � �
� � �

Ehlvslho= Zhqq hlq Guhlhfn johlfkvhlwlj lvw/ vr lvw hv johlfkzlqnolj1
Zhqq hlq Guhlhfn johlfkzlqnolj lvw/ vr lvw hv johlfkvhlwlj1
Hlq Guhlhfn lvw jhqdx gdqq johlfkvhlwlj/ zhqq hv johlfkzlqnolj lvw1

:1 Ehvhlwljxqjvuhjho ghu Elvxemxqnwlrq +EE,=
� � �
� � �
� � �

Ehlvslho= Hlq Guhlhfn lvw jhqdx gdqq johlfkvhlwlj/ zhqq hv johlfkzlqnolj lvw1
Zhqq hlq Guhlhfn johlfkvhlwlj lvw/ vr lvw hv johlfkzlqnolj1
Zhqq hlq Guhlhfn johlfkzlqnolj lvw/ vr lvw hv johlfkvhlwlj1

;1 Hlqiÿkuxqjvuhjho ghu Qhjdwdgmxqnwlrq +HQd,=
��
� m �

��
� m �

Dxfk glhvh Uhjhoq ohlghq dq ghp johlfkhq Pdqjho zlh glh Hlqiÿkuxqjvuhjhoq ghu Dgmxqnwlrq/
ghqq dxfk klhu nrpphq lq ghq Irojhuxqjhq Yduldeohq yru/ glh lq ghq Yrudxvvhw}xqjhq ihkohq1
Dehu dxfk ehl ghu Dqzhqgxqj ghu HQd nùqqhq lq hlqhp Ehzhlv nhlqh Ihkohu hqwvwhkhq/ ghqq
zhqq glh Yrudxvvhw}xqjhq glhvhu Uhjhoq zdku vlqg/ vr vlqg hv dxfk glh Irojhuxqjhq/ gd hlqh
Qhjdwdgmxqnwlrq vfkrq gdqq zdku lvw/ zhqq hlqhv lkuhu Jolhghu idovfk lvw1
Ehlvslho= Lfk jhkh khxwh qlfkw lqv Nlqr1

Hv jlow qlfkw ehlghv= Lfk jhkh khxwh lqv Nlqr/ xqg lfk jhkh khxwh lqv Wkhdwhu1
<1 Ehvhlwljxqjvuhjho iÿu glh Qhjdwdgmxqnwlrq +EQd,=

� m �
�� b��

Ehlvslho= Hv jlow qlfkw ehlghv= Lfk jhkh khxwh lqv Nlqr/ xqg lfk jhkh khxwh lqv Wkhdwhu1
Lfk jhkh khxwh qlfkw lqv Nlqr/ rghu lfk jhkh khxwh qlfkw lqv Wkhdwhu1

431 Hlqiÿkuxqjvuhjho ghu Qhjdwnrqmxqnwlrq +HQn,=
��
��
� |�

;3
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Ehlvslho= Lfk jhkh khxwh qlfkw lqv Nlqr1

Lfk jhkh khxwh qlfkw lqv Wkhdwhu1
Lfk jhkh khxwh zhghu lqv Nlqr/ qrfk jhkh lfk khxwh lqv Wkhdwhu1

441 Ehvhlwljxqjvuhjho ghu Qhjdwnrqmxqnwlrq +EQn,=
� |�
��
��

Ehlvslho= Lfk jhkh khxwh zhghu lqv Nlqr/ qrfk jhkh lfk khxwh lqv Wkhdwhu1
Lfk jhkh khxwh qlfkw lqv Nlqr1
Lfk jhkh khxwh qlfkw lqv Wkhdwhu1

Plw Kloih glhvhu 44 Juxqguhjhoq }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv xqg ghu ehlghq
Vwuxnwxuuhjhoq }xp Dxiedx hlqhv gluhnwhq xqg hlqhv lqgluhnwhq Ehzhlvhv/ glh zlu lp Dqvfkox�
irupxolhuhq/ oç�w vlfk glh jhvdpwh nodvvlvfkh Dxvvdjhqorjln dxiedxhq1 Glh 44 Juxqguhjhoq vlqg
ohlfkw }x phunhq1 Zlu kdehq iÿu glh Vxemxqnwlrq qxu glh Dewuhqqxqjvuhjho1 Iÿu glh ÿeul0
jhq }zhlvwhooljhq Rshudwruhq kdehq zlu mhzhlov hlqh Hlqiÿkuxqjv0 xqg hlqh Ehvhlwljxqjvuhjho1
Lq ghq Hlqiÿkuxqjvuhjhoq nrppw ghu ehwuh�hqgh Rshudwru lq ghq Yrudxvvhw}xqjhq ÿehu ghp
Vwulfk qlfkw yru/ wulww mhgrfk lq ghu Irojhuxqj xqwhu ghp Vwulfk dxi/ zçkuhqg lq ghq Ehvhlwl0
jxqjvuhjhoq ghu ehwuh�hqgh Rshudwru lq ghq Yrudxvvhw}xqjhq/ dehu qlfkw lq ghq Irojhuxqjhq
yrunrppw1 Dooh Uhjhoq +dx�hu HD xqg HQd, vlqg r�hqvlfkwolfk xqg zhughq lqwxlwly dov jÿowlj
dn}hswlhuw1 Dxv ghu yrq xqv jhwur�hqhq Iruphogh�qlwlrq hujlew vlfk/ gd� mhgh eholheljh Irupho
ghu Dxvvdjhqorjln gxufk gdv irojhqgh Iruphovfkhpd huid�w zlug=
+IVL, �� � E�2 � E�� � � � � � E�? � �� � � ���/ zrehl ? � f1
Lvw ghu Kdxswrshudwru hlqhu Irupho nhlqh Vxemxqnwlrq/ vr lvw ? ' f/ xqg glh Irupho içoow xqwhu
IVL1 Hqwkçow hlqh Irupho hlqh Vxemxqnwlrq dov Kdxswrshudwru xqg kdw glh Irup � � (/ vr lvw
� glh Irupho ��1 Lvw ghu Kdxswrshudwru yrq ( gdehl nhlqh Vxemxqnwlrq/ vr lvw ( glh Irupho �1
Lvw ghu Kdxswrshudwru yrq ( hlqh Vxemxqnwlrq/ xqg kdw ( glh Irup . � 8 / vr lvw . glh Irupho
�2/ xqg idoov 8 dov Kdxswrshudwru nhlqh Vxemxqnwlrq hqwkçow/ lvw 8 glh Irupho �1 Hqwkçow 8
klqjhjhq glh Vxemxqnwlrq dov Kdxswrshudwru/ vr vhw}hq zlu glh Dxijolhghuxqj ghu Irupho lq ghu
dqjhjhehqhq Zhlvh vrodqjh iruw/ elv zlu dxi hlqh Irupho � vwr�hq/ glh nhlqh Vxemxqnwlrq dov
Kdxswrshudwru hqwkçow1

Gd dooh dxvvdjhqorjlvfkhq Iruphoq xqwhu gdv Iruphovfkhpd IVL idoohq/ nùqqhq zlu glh Vwuxn0
wxuuhjhoq }xp Dxiedx hlqhv Ehzhlvhv eh}ÿjolfk ghv Iruphovfkhpdv IVL irupxolhuhq1

L1 Vwuxnwxuuhjho }xp Dxiedx hlqhv gluhnwhq Ehzhlvhv hlqhu Irupho ghu Irup IVL =
41 Lq ghq huvwhq ? ]hlohq ghv Ehzhlvhv zhughq ��c � � � c �? qdfkhlqdqghu dov Dqqdkphq ghv

Ehzhlvhv jhvfkulhehq1
51 Ehuhlwv ehzlhvhqh Wkhruhph nùqqhq dov qhxh ]hlohq }xp Ehzhlv klq}xjhiÿjw zhughq1
61 Dxi ghu Juxqgodjh vfkrq yrukdqghqhu ]hlohq nùqqhq }xp Ehzhlv qhxh ]hlohq qdfk ghq

44 Juxqguhjhoq DU/ HN/ EN/ HD/ ED/ HE/ EE/ HQd/ EQd/ HQn xqg EQn klq}xjhiÿjw
zhughq1

71 Ghu Ehzhlv hlqhu Irupho ghu Irup IVL lvw ehhqghw/ zhqq vhlqh ohw}wh ]hloh � lvw1

;4
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LL1 Vwuxnwxuuhjho }xp Dxiedx hlqhv lqgluhnwhq Ehzhlvhv hlqhu Irupho ghu Irup IVL =
41 Lq ghq huvwhq ? ]hlohq ghv Ehzhlvhv zhughq ��c � � � c �? qdfkhlqdqghu dov Dqqdkphq ghv

Ehzhlvhv jhvfkulhehq1
51 Lq ghu E? n ��0whq ]hloh zlug �� dov Dqqdkph ghv lqgluhnwhq Ehzhlvhv +D1 g1 l1 E1,

jhvfkulhehq1
61 Ehuhlwv ehzlhvhqh Wkhruhph nùqqhq dov qhxh ]hlohq }xp Ehzhlv klq}xjhiÿjw zhughq1
71 Dxi ghu Juxqgodjh vfkrq yrukdqghqhu ]hlohq nùqqhq }xp Ehzhlv qhxh ]hlohq qdfk ghq

44 Juxqguhjhoq DU/ HN/ EN/ HD/ ED/ HE/ EE/ HQd/ EQd/ HQn xqg EQn klq}xjhiÿjw
zhughq1

81 Ghu lqgluhnwh Ehzhlv lvw ehhqghw/ zhqq lq lkp hlqh Irupho xqg lkuh Qhjdwlrq dov
Ehzhlv}hlohq dxiwuhwhq1 Zlu nhqq}hlfkqhq gdv gxufk �Zgvsu1� +Zlghuvsuxfk, xqg Dqjdeh
ghu vlfk zlghuvsuhfkhqghq Ehzhlv}hlohq1

G41 Hlqh Irupho lvw hlq Wkhruhp lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv jhqdx gdqq/ zhqq
hv iÿu vlh hlqhq gluhnwhq rghu lqgluhnwhq Ehzhlv jlew1 Zhqq � hlq Wkhruhp lvw/ vr vfkuhlehq
zlu glhv dejhnÿu}w plw hlqhp V|pero ghu Irup= c �1

816 Ehzhlv hlqljhu Wkhruhph
Dov Ehlvslho ehzhlvhq zlu gluhnw gdv Wudqvlwlylwçwvjhvhw} ghu Vxemxqnwlrq=
W41 R � ^ � E^ � o � ER � o��

41 R � ^ Dqqdkph ghv Ehzhlvhv +D1 g1 E1,
51 ^ � o Dqqdkph ghv Ehzhlvhv +D1 g1 E1,
61 R Dqqdkph ghv Ehzhlvhv +D1 g1 E1,
71 ^ +DU/ 41/ 61,
81 o +DU/ 51/ 71,

Klqwhu glh gxufkqxphulhuwhq Ehzhlv}hlohq kdehq zlu mhzhlov jhvfkulhehq/ zlh pdq glh hqwvsuh0
fkhqghq Ehzhlv}hlohq hukçow1 Vr jhzlqqw pdq glh huvwhq guhl ]hlohq dxi Juxqg ghu Vwuxnwxuuhjho
}xp Dxiedx hlqhv gluhnwhq Ehzhlvhv dov Dqqdkphq ghv Ehzhlvhv1 Glh ylhuwh ]hloh hukçow pdq
gxufk DU dxv ghu 41 xqg 61 ]hloh xqg vfkolh�olfk glh iÿqiwh ]hloh zlhghuxp qdfk DU dxv ghq
]hlohq 5 xqg 71
Dxfk gdv Nrppxwdwlrqvjhvhw} ghu Nrqmxqnwlrq oç�w vlfk gluhnw ehzhlvhq=
W51 R a ^ � ^ a R

41 R a ^ D1 g1 E1
51 R +EN/ 41,
61 ^ +EN/ 41,
71 ^ a R +HN/ 61/ 51,

Lqgluhnw ehzhlvhq zlu gdv xpjhnhkuwh Jhvhw} ghu Nrqwudsrvlwlrq=
W61 �R � �^ � E^ � R�

41 �R � �^ D1 g1 E1
51 ^ D1 g1 E1
61 �R D1 g1 l1 E1
71 �^ +DU/ 41/ 61,
+Zgvsu1 51/ 71,

;5
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Dxfk gdv irojhqgh Wkhruhp zlug lqgluhnw ehzlhvhq=
W71 R b ^ � E�R � ^�

41 R b ^ D1 g1 E1
51 �R D1 g1 E1
61 �^ D1 g1 l1 E1
71 ^ +ED/ 41/ 61,
+Zgvsu1 51/ 71,

Hv lvw ohlfkw }x vhkhq/ gd� pdq mhghq gluhnwhq Ehzhlv lq hlqhq lqgluhnwhq Ehzhlv xpiruphq
ndqq1 Lvw ghu gluhnwh Ehzhlv jhiÿkuw/ vr eudxfkw pdq qxu qdfk ghu ?0whq ]hloh glh Dqqdkph ghv
lqgluhnwhq Ehzhlvhv�� hlq}xvfklhehq/ xqg pdq hukçow hlqhq Zlghuvsuxfk }zlvfkhq ghu E?n��0
whq ]hloh xqg ghu ohw}whq ]hloh ghv Ehzhlvhv/ lq ghu md � vwhkw1 Pdq nrppw dovr ehlp Dxiedx
ghu Dxvvdjhqorjln juxqgvçw}olfk plw ghu Vwuxnwxuuhjho }xp Dxiedx ghv lqgluhnwhq Ehzhlvhv
dxv1 Glh Vwuxnwxuuhjho }xp Dxiedx ghv gluhnwhq Ehzhlvhv doohlq lvw ehl xqvhuhp Dxiedx qlfkw
dxvuhlfkhqg1
Phwkrglvfkh Klqzhlvh }xp Dxiedx hlqhv Ehzhlvhv=
]xqçfkvw zlug lq ghu }x ehzhlvhqghq Irupho ghu Kdxswrshudwru huplwwhow1 Lvw ghu Kdxswrsh0
udwru nhlqh Vxemxqnwlrq/ vr kdehq zlu nhlqh Dqqdkphq ghv Ehzhlvhv1 Ghu Ehzhlv px� gdqq
hqwzhghu lqgluhnw/ plw Kloih ghu Qhjdwlrq ghu }x ehzhlvhqghq Irupho dov Dqqdkph ghv lqgl0
uhnwhq Ehzhlvhv/ rghu dehu plw Kloih yrq ehuhlwv ehzlhvhqhq Wkhruhphq jhiÿkuw zhughq1 Lvw
ghu Kdxswrshudwru hlqh Vxemxqnwlrq/ vr zlug gdv Yrughujolhg ghu Vxemxqnwlrq dov Dqqdkph
ghv Ehzhlvhv jhvfkulhehq1 Gdqdfk zlug plw ghp Klqwhujolhg ghu Vxemxqnwlrq dqdorj yhuidkuhq1
Vlqg dooh Dqqdkphq ghv Ehzhlvhv huplwwhow/ vr pÿvvhq zlu ehlp gluhnwhq Ehzhlv dxv lkqhq xqg
ehuhlwv ehzlhvhqhq Wkhruhphq plw Kloih ghu 44 Juxqguhjhoq glh Irupho � deohlwhq1 Jholqjw
hv qlfkw/ hlqhq gluhnwhq Ehzhlv }x iÿkuhq/ vr qhkphq zlu qrfk glh Dqqdkph �� klq}x xqg
pÿvvhq qxq plw Kloih ehuhlwv ehzlhvhqhu Wkhruhph xqg ghu 44 Juxqguhjhoq hlqhq Zlghuvsuxfk
khuohlwhq1
ßexqjhq=

41 Looxvwulhuhq Vlh mhgh ghu 44 Vfkox�uhjhoq gxufk 5 xpjdqjvvsudfkolfkh Ehlvslhoh$
51 Vlqg glh ehlghq Vfkox�uhjhoq iÿu glh Dgmxqnwlrq dxfk jÿowlj/ zhqq zlu gdv ]hlfkhq �b� dov

dxvvfkolh�hqghv �rghu� +�hqwzhghu 111 rghu 111�, ghu Xpjdqjvvsudfkh ghxwhqB Ehjuÿqghq
Vlh Lkuh Dqwzruw$

61 Yhuzhqghq Vlh gdv ]hlfkhq 9� dov Rshudwru/ ghu gdv xpjdqjvvsudfkolfkh �hqwzhghu 111 rghu
111� v|perolvlhuw/ xqg irupxolhuhq Vlh iÿu glhvhq Rshudwru ghu Glvmxqnwlrq hlqh Hlqiÿkuxqjv0
xqg Ehvhlwljxqjvuhjho$

71 Irupxolhuhq Vlh glh ehlghq gluhnwhq Ehzhlvh yrq W4 xqg W5 lq lqgluhnwh Ehzhlvh xp$
81 Ehzhlvhq Vlh glh irojhqghq Wkhruhph lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv=

W81 R � E^ � o� � ER � ^ � ER � o��
W91 R a ^ a o � R a E^ a o�
W:1 ��R � R
W;1 R � ^ � E�^ � �R�
W<1 R a ^ � o � ER � E^ � o��
W431 R � E^ � o� � ER a ^ � o�
W441 R b R � R
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W451 �ER a �R�
W461 R � ��R
W471 ER � ^� a �^ � �R
W481 R � E�R � ^�$

817 Wkhruhph/ Wkhruhpvfkhpdwd xqg dejhohlwhwh Vfkox�uhjhoq
W491 R � ^ � ER � ^�

41 R � ^ D1 g1 E1
51 R D1 g1 E1
61 R � ^ +EE/ 41,
71 ^ +DU/ 51/ 61,

Qdfk ghp johlfkhq Vfkhpd/ zlh zlu W49 ehzlhvhq kdehq/ oç�w vlfk gdv ghu Irupho R � ^ �
� ER � ^� hqwvsuhfkhqgh Iruphovfkhpd � � � � E� � �� ehzhlvhq=
WV491 � � � � E� � ��

41 � � � D1 g1 E1
51 � D1 g1 E1
61 � � � +EE/ 41,
71 � +DU/ 51/ 61,

Jdq} johlfk/ zhofkh Iruphoq � xqg � vlqg/ WV49 lvw lpphu hlq Wkhruhp/ gdv qdfk ghp
dqjhjhehqhq Ehzhlvvfkhpd ehzlhvhq zhughq ndqq1 WV49 qhqqhq zlu gdv ghp Wkhruhp W49
hqwvsuhfkhqgh Wkhruhpvfkhpd1 Doojhphlq qhqqhq zlu ghq Dxvguxfn/ ghq pdq dxv hlqhp
Wkhruhp hukçow/ zhqq pdq lq lkp iÿu glh Dxvvdjhqyduldeohq Iruphoyduldeohq hlqvhw}w/ xqg }zdu
iÿu johlfkh Dxvvdjhqyduldeohq johlfkh Iruphoyduldeohq xqg iÿu yhuvfklhghqh Dxvvdjhqyduldeohq
yhuvfklhghqh Iruphoyduldeohq/ gdv glhvhp Wkhruhp hqwvsuhfkhqgh Wkhruhpvfkhpd1 Hv jlow
irojhqghv Phwdwkhruhp=
PW41 ]x mhghp Wkhruhp oç�w vlfk gdv hqwvsuhfkhqgh Wkhruhpvfkhpd ehzhlvhq1

Lvw hlq Wkhruhpvfkhpd ehzlhvhq/ vr vlqg gdplw dooh Iruphoq ghu Dxvvdjhqorjln ehzlhvhq/
glh glh orjlvfkh Irup glhvhv Wkhruhpvfkhpdv kdehq1 Dxv PW4 hujlew vlfk xqplwwhoedu glh
irojhqgh Hlqvhw}xqjvuhjho HU=
PW51 Zhqq c � xqg @ hlqh Dxvvdjhqyduldeoh lvw/ vr c �i@*�j1

Zlu zhlvhq gdudxi klq/ gd� glh Hlqvhw}xqjvuhjho hlqh Uhjho lvw/ qdfk ghu pdq dxv Wkhruhphq
qhxh Wkhruhph hukçow/ xqg nhlqh Uhjho }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv1 Plw ghp
V|pero �i@�c � � � c @?*��c � � � c �?j eh}hlfkqhq zlu glh Irupho/ glh pdq dxv ghu Irupho � hukçow/
zhqq pdq lq lku iÿu glh gdulq yrunrpphqghq Dxvvdjhqyduldeohq @�c � � � c @? johlfk}hlwlj glh Iru0
phoq ��c � � � c �? hlqvhw}w +vlpxowdqh Hlqvhw}xqj,1 Hv jlow irojhqgh vlpxowdqh Hlqvhw}xqjvuhjho=
PW61 Zhqq c �/ vr c �i@�c � � � c @?*��c � � � c �?j1

Plw PW5 xqg PW6 kdehq zlu }zhl Vfkox�uhjhoq jhzrqqhq/ plw ghuhq Kloih zlu dxv ehuhlwv
ehzlhvhqhq Wkhruhphq qhxh Wkhruhph hukdowhq1 Plw Kloih yrq PW4 oç�w vlfk gdv irojhqgh
Phwdwkhruhp ehzhlvhq=
PW71 Dxv mhghp Wkhruhp/ gdv glh Vxemxqnwlrq dov Kdxswrshudwru hqwkçow/ hukçow pdq
plqghvwhqv hlqh dejhohlwhwh Vfkox�uhjho }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv1

Ehzhlv= Qdfk PW4 lvw gdv ghp Wkhruhp hqwvsuhfkhqgh Wkhruhpvfkhpd ehzhlvedu1 Glhvhv
kdeh glh irojhqgh Irup=
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+WV, �� � E�2 � � � � � E�? � �� � � �� E? � ��1
Lq glhvhp Idooh jhowhq irojhqgh dejhohlwhwh Vfkox�uhjhoq=
4, ��

�2 � E� � � � E�? � �� � � ��
5, ��

�2
�� � E� � � � E�? � �� � � ��

1
1
1
?, ��

�2111
�?
� 1

Wuhwhq lq hlqhp Ehzhlv glh Yrudxvvhw}xqjhq glhvhu Vfkox�uhjhoq dov Ehzhlv}hlohq lq eholheljhu
Uhlkhqirojh dxi/ vr vfkuhlehq zlu WV dov qhxh Ehzhlv}hloh/ xqg gxufk �0pdoljh +� ' �c � � � c ?,
Dqzhqgxqj ghu Dewuhqqxqjvuhjho hukdowhq zlu glh Irojhuxqj ghu ehwuh�hqghq Vfkox�uhjho1 Dxv
W49 hukdowhq zlu ehlvslhovzhlvh irojhqgh Vfkox�uhjhoq=
4, � � �

� � �
5, � � �

�
�

Glh huvwh Uhjho lvw hlqh ghu Ehvhlwljxqjvuhjhoq iÿu glh Elvxemxqnwlrq/ glh }zhlwh lvw hlqh De0
wuhqqxqjvuhjho iÿu glh Elvxemxqnwlrq1

PlwPW4 xqgPW7 kdehq zlu ghq ]xvdpphqkdqj }zlvfkhq Wkhruhphq/ Wkhruhpvfkhpdwd
xqg dejhohlwhwhq Vfkox�uhjhoq }xpKlq}xiÿjhq qhxhu ]hlohq lq doojhphlqhu Irup fkdudnwhulvlhuw1
Zlu zhughq ghvkdoe glh dejhohlwhwhq Vfkox�uhjhoq }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv lp
zhlwhuhq qlfkw phku jhvrqghuw irupxolhuhq/ vrqghuq yhuzhlvhq lq ghq irojhqghq Ehzhlvhq qxu
qrfk dxi glh lkqhq }xjuxqgholhjhqghq Wkhruhph1
Ehlvslho=
W4:1 ER � ^ a�^� � �R

41 R � ^ a �^ D1 g1 E1
51 ��R D1 g1 l1 E1
61 R +W:/ 51,
71 ^ a �^ +DU/ 61/ 41,
81 ^ +EN/ 71,
91 �^ +EN/ 71,
+Zgvsu1 81/ 91,
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Dxv W: hujlew vlfk dov dejhohlwhwh Vfkox�uhjho glh Ehvhlwljxqjvuhjho ghu grsshowhq Qhjdwlrq1
Glhvh kdehq zlu ehlp ßehujdqj yrq ]hloh 5 }x ]hloh 6 lp Ehzhlv yrq W4: ehqxw}w/ kdehq
gdehl dehu qxu dxi W: yhuzlhvhq1 Gd zlu plw W: glh Ehvhlwljxqjvuhjho ghu grsshowhq Qhjdwlrq
}xu Yhuiÿjxqj kdehq/ vfkuhlehq zlu lp zhlwhuhq/ zhqq glh Dqqdkph hlqhv lqgluhnwhq Ehzhlvhv
glh Irup ��� kdw/ johlfk � dov Dqqdkph ghv lqgluhnwhq Ehzhlvhv xqg vsduhq gdplw hlqh
Ehzhlv}hloh hlq1

Hv vhl gdv Wkhruhp W4; ER � ��R� }x ehzhlvhq1 Gd glhvh Irupho nhlqh Vxemxqnwlrq dov
Kdxswrshudwru hqwkçow/ kdehq zlu nhlqh Dqqdkphq ghv Ehzhlvhv }xu Yhuiÿjxqj1 Dxfk glh
Dqqdkph ghv lqgluhnwhq Ehzhlvhv �ER � ��R� kloiw xqv qlfkw zhlwhu/ gd zlu elvkhu nhlqh
Plwwho kdehq/ xp dxv glhvhu Irupho }x vfkolh�hq1 Zlu pÿvvhq ehlp Ehzhlv yrq W4; dovr
ehuhlwv ehzlhvhqh Wkhruhph ehqxw}hq=
W4;1 R � ��R

41 R � ��R +W46,
51 ��R � R +W:,
61 R � ��R +HE/ 41/ 51,

Xp hlq Wkhruhp ghu Irup � � � }x ehzhlvhq/ jhqÿjw hv r�hqedu lpphu/ glh ehlghq Kloiv0
wkhruhph � � � xqg � � � }x ehzhlvhq xqg gdqq plw Kloih ghu Uhjho HE glh Elvxemxqnwlrq
hlq}xiÿkuhq1 Zlu yhuhlqeduhq ghvkdoe irojhqgh Denÿu}xqj lq ghu Vfkuhlezhlvh= Ghu Ehzhlv
hlqhv Wkhruhpv ghu Irup � � � lvw ehhqghw/ zhqq d, � � � xqg e, � � � ehzlhvhq vlqg1 Lp
irojhqghq Ehzhlv ehqxw}hq zlu glhvh Denÿu}xqj=
W4<1 R a ^ � o � R a�o � �^

d, 41 R a ^ � o D1 g1 E1
51 R a �o D1 g1 E1
61 ^ D1 g1 l1 E1
71 R +EN/ 51,
81 �o +EN/ 51,
91 R a ^ +HN/ 71/ 61,
:1 o +DU/ 41/ 91,
+Zgvsu1 81/ :1,

e, 41 R a �o � �^ D1 g1 E1
51 R a ^ D1 g1 E1
61 �o D1 g1 l1 E1
71 R +EN/ 51,
81 ^ +EN/ 51,
91 R a �o +HN/ 71/ 61,
:1 �^ +DU/ 41/ 91,
+Zgvsu1 81/ :1,

Zhqq hlqh ghu Dqqdkphq ghv Ehzhlvhv hlqh Nrqmxqnwlrq � a � lvw/ vr zroohq zlu dxi Juxqg
ghu Uhjho EN glh ehlghq Jolhghu ghu Nrqmxqnwlrq � xqg � johlfk hlq}hoq dov Ehzhlv}hlohq
vfkuhlehq1 Lp irojhqghq Ehzhlv ehqxw}hq zlu glhvh Denÿu}xqj=
W531 ER � o� a E^ � o� � ER b ^ � o�

41 R � o D1 g1 E1
51 ^ � o D1 g1 E1
61 R b ^ D1 g1 E1
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71 �o D1 g1 l1 E1
81 �R +W;/ 41/ 71,
91 �^ +W;/ 51/ 71,
:1 R +W7/ 61/ 91,
+Zgvsu1 81/ :1,

ßexqjhq=

41 Ehzhlvhq Vlh PW4 lqgxnwly ÿehu glh Ehzhlvedunhlwvvwxih$
Ghu Ehjul� ghu Ehzhlvedunhlwvvwxih zlug irojhqghupd�hq gh�qlhuw=
4, Hlqh Irupho � lvw hlq Wkhruhp ghu huvwhq Ehzhlvedunhlwvvwxih jhqdx gdqq/ zhqq hv

hlqhq Ehzhlv ghu Irupho � jlew/ lq ghp qxu glh 44 Juxqguhjhoq yhuzhqghw zhughq xqg
nhlqh ehuhlwv ehzlhvhqhq Wkhruhph dov Ehzhlv}hlohq dxiwuhwhq1

5, Hlqh Irupho � lvw hlq Wkhruhp ghu ?0whq Ehzhlvedunhlwvvwxih jhqdx gdqq/ zhqq hv hlqhq
Ehzhlv yrq � jlew/ lq ghp Wkhruhph yrq kùfkvwhqv E?� ��0whu Ehzhlvedunhlwvvwxih dov
Ehzhlv}hlohq dxiwuhwhq xqg zhqq � nhlq Wkhruhp yrq nohlqhuhu Ehzhlvedunhlwvvwxih dov
? lvw1

Dxv glhvhu Gh�qlwlrq xqg ghu Gh�qlwlrq hlqhv Wkhruhpv irojw=
Hlqh Irupho � lvw jhqdx gdqq hlq Wkhruhp/ zhqq hv hlqh qdwÿuolfkh ]dko ? jlew/ vr gd� �
hlq Wkhruhp ?0whu Ehzhlvedunhlwvvwxih lvw1

51 Ehzhlvhq Vlh PW5 $
61 Qhkphq Vlh irojhqgh vlpxowdqh Hlqvhw}xqj �i@�c � � � c @?*��c � � � c �?j yru=

� vhl R � E^ � o� � ER � ^ � ER � o��
@� vhl R
@2 vhl ^
@� vhl o
�� vhl o � ^
�2 vhl o � R
�� vhl R � ^$
Zlh jhodqjw pdq gxufk hlqidfkh Hlqvhw}xqj }xu johlfkhq Irupho �i@�c � � � c @?*��c � � � c �?jB

71 Ehzhlvhq Vlh PW6 plw Kloih yrq PW5 $
81 Irupxolhuhq Vlh dooh dejhohlwhwhq Vfkox�uhjhoq }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv/

glh vlfk dxv ghq Wkhruhphq W6/ W7/ W8/ W:/ W;/ W46/ W47 xqg W48 hujhehq$
91 Irupxolhuhq Vlh gdv Wkhruhp W54/ gdv ehqùwljw zlug/ xp glh irojhqgh Vfkox�uhjho }xp

Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv }x uhfkwihuwljhq=
� � �

�
�

818 Hlqljh dejhohlwhwh Vwuxnwxuuhjhoq lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv
UL1 Uhjho }xp Klq}xiÿjhq hlqhu Vxemxqnwlrq }xp Ehzhlv dxi Juxqg hlqhu }xvçw}olfkhq Dq0
qdkph=

Hukçow pdq lq hlqhp Ehzhlv dxv ghq Dqqdkphq glhvhv Ehzhlvhv xqg dxv hlqhu eholheljhq
}xvçw}olfkhq Dqqdkph +}1 D1, �� glh Irupho �� / vr ndqq pdq glh Irupho �� � �� dov qhxh ]hloh
}xp Ehzhlv klq}xiÿjhq1 Glh }xvçw}olfkh Dqqdkph xqg dooh Ehzhlv}hlohq/ glh pdq plw lkuhu Kloih

;:
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hukçow/ zhughq grsshow qxphulhuw1 Dooh grsshow qxphulhuwhq ]hlohq gÿuihq lp zhlwhuhq Ehzhlv
qlfkw ehqxw}w zhughq1 Glhvh Ihvwohjxqj jlow iÿu glh Uhjhoq UL0ULLL1
Ehzhlv yrq UL =
Ehlp lqgluhnwhq Ehzhlv hlqhv Wkhruhpv W �� � E�2 � � � � � E�? � �� � � �� zlug plw Kloih
ghu }xvçw}olfkhq Dqqdkph �� glh Irupho �� jhzrqqhq xqg �� � �� dov qhxh ]hloh }xp Ehzhlv
klq}xjhiÿjw1 Ghu Dqidqj ghv Ehzhlvhv yrq W kdw gdqq irojhqgh Irup=

41 �� D1 g1 E1
� �
� �
� �
?1 �?
?n 41 �� D1 g1 l1 E1
?n 51 ���
� �
� �
� �
61 ���
4141 �� }1 D1
� �
41&1 ��
6n 41 �� � �� +4141 � 41&1,
� �

+Lp Idooh hlqhv gluhnwhq Ehzhlvhv ihkow glh ?n41 ]hloh,
Glh ]hlohq 41061/ 4141041&1 vwhoohq +ehl dqghuhu Qxphulhuxqj xqg Huoçxwhuxqj, hlqhq gluhnwhq

Ehzhlv ghv irojhqghq Wkhruhpv W � gdu= �� � E�2 � ��� � E�? � E�� � E�� � ��������� +��
ihkow/ zhqq W gluhnw ehzlhvhq zlug,1

Rkqh Dqzhqgxqj yrq UL hukdowhq zlu glh ]hloh �� � �� lp Ehzhlv yrq W/ zhqq zlu yrukhu
gdv Wkhruhp W � ehzhlvhq xqg dov qhxh ]hloh }xp Ehzhlv yrq W klq}xiÿjhq1 Ghqq gxufk ?n40
pdoljh +ehlp gluhnwhq Ehzhlv yrq W ?0pdoljh, Dqzhqgxqj ghu Dewuhqqxqjvuhjho dxi W � xqg
glh huvwhq ?n4 +e}z1 ?, Ehzhlv}hlohq +D1 g1 E1/ D1 g1 l1 E1, hukdowhq zlu glh Irupho �� � ��1
Dqzhqgxqjvehlvslho=
W551 R � ^ a o � ER � ^� a ER � o�

41 R � ^ a o D1 g1 E1
4141 R }1 D1
4151 ^ a o +DU/ 41/ 4141,
4161 ^ +EN/ 4151,
4171 o +EN/ 4151,

51 R � ^ +UL/ 4141�4161,
61 R � o +UL/ 4141�4171,
71 ER � ^� a ER � o� +HN/ 51/ 61,

ULL1 Uhjho }xu Hlqiÿkuxqj ghu Qhjdwlrq hlqhu }xvçw}olfkhq Dqqdkph=
Hukçow pdq lq hlqhp Ehzhlv dxv hlqhu }xvçw}olfkhq Dqqdkph }zhl vlfk zlghuvsuhfkhqgh Iru0
phoq/ vr ndqq pdq glh Qhjdwlrq glhvhu }xvçw}olfkhq Dqqdkph dov qhxh ]hloh }xp Ehzhlv klq0
}xiÿjhq1

;;
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Ehzhlv yrq Uhjho ULL =
Dqjhqrpphq/ lq hlqhp Ehzhlv hukçow pdq plw Kloih ghu }xvçw}olfkhq Dqqdkph �� glh ehlghq
vlfk zlghuvsuhfkhqghq Iruphoq �� xqg ��� dov Ehzhlv}hlohq1 Qdfk ghu Uhjho HN nùqqhq zlu
gdqq glh Irupho ��a��� xqg qdfk Uhjho UL glh Irupho �� � ��a��� }xp Ehzhlv klq}xiÿjhq1
Qdfk W4: hukdowhq zlu klhudxv glh Irupho ���1
Dqzhqgxqjvehlvslho=
W561 �ER b ^� � �R a�^

41 �ER b ^� D1 g1 E1
4141 R }1 D1
4151 R b ^ +HD/ 4141,

51 �R +ULL/ 4141�Zgvsu1 +41/ 4151,,
5141 ^ }1 D1
5151 R b ^ +HD/ 5141,

61 �^ +ULL/ 5141�Zgvsu1 +41/ 5151,,
71 �R a �^ +HN/ 51/ 61,

ULLL1 Uhjho ghv yhu}zhljwhq Ehzhlvhv plw Kloih }xvçw}olfkhu Dqqdkphq=
41 Ghu gluhnwh Ehzhlv hlqhu Irupho �� � E�2 � � � � � E�? � �� � � �� lvw ehhqghw/ zhqq hlqh

Dgmxqnwlrq �� b �� hlqh ]hloh ghv Ehzhlvhv lvw/ xqg zhqq pdq glh Irupho � dxi Juxqg
mhghu ghu }xvçw}olfkhq Dqqdkphq �� xqg �� hukçow1

51 Ghu lqgluhnwh Ehzhlv hlqhu Irupho �� � E�2 � � � � � E�? � �� � � �� lvw ehhqghw/ zhqq
hlqh Dgmxqnwlrq �� b �� hlqh ]hloh ghv Ehzhlvhv lvw/ xqg zhqq pdq dxi Juxqg mhghu ghu
}xvçw}olfkhq Dqqdkphq �� xqg �� }zhl vlfk zlghuvsuhfkhqgh Ehzhlv}hlohq hukçow1

Ehzhlv yrq ULLL14=
Dqjhqrpphq/ zlu hukdowhq dxi Juxqg mhghu ghu }xvçw}olfkhq Dqqdkphq �� xqg �� glh Irupho�
dov Ehzhlv}hloh/ gdqq nùqqhq zlu qdfk UL glh Iruphoq �� � � xqg �� � � dov qhxh Ehzhlv}hloh
vfkuhlehq1 Qdfk ghu Uhjho HN hukdowhq zlu E�� � �� a E�� � �� xqg qdfk W53 plw ghu ]hloh
�� b �� gxufk }zhlpdoljh Dqzhqgxqj yrq DU vfkolh�olfk glh Irupho �1
Ehzhlv yrq ULLL15=
Dqjhqrpphq/ zlu hukdowhq dxi Juxqg ghu }xvçw}olfkhq Dqqdkphq �� xqg �� }zhl vlfk zl0
ghuvsuhfkhqgh Ehzhlv}hlohq1 Qdfk ULL nùqqhq zlu gdqq glh Iruphoq ��� xqg ��� dov qhxh
Ehzhlv}hlohq vfkuhlehq1 Dxv ghu ]hloh �� b �� xqg ��� hukdowhq zlu gdqq qdfk ghu Uhjho ED
glh Irupho �� 1 Gd dxfk ��� dov Ehzhlv}hloh dxiwulww/ lvw ghu lqgluhnwh Ehzhlv ehhqghw1
Dqzhqgxqjvehlvslhoh=
W571 R � ^ � ER b o � ^ b o�

41 R � ^ D1 g1 E1
51 R b o D1 g1 E1

4141 R }1 D1
4151 ^ +DU/ 4141/ 41,
4161 ^ b o +HD/ 4151,
5141 o }1 D1
5151 ^ b o +HD/ 5141,

61 ^ b o +ULLL14/ 51/ 4141�4161/ 5141�5151,
;<
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W581 ER� � ^� a ER2 � o� a �E^ b o� � �ER� b R2�

41 R� � ^ D1 g1 E1
51 R2 � o D1 g1 E1
61 �E^ b o� D1 g1 E1
71 R� b R2 D1 g1 l1 E1

4141 R� }1 D1
4151 ^ +DU/ 4141/ 41,
4161 ^ b o +HD/ 4151,
5141 R2 }1 D1
5151 o +DU/ 5141/ 51,
5161 ^ b o +HD/ 5151,
Zgvsu1 +ULLL1 51/ 4141�Zgvsu1 +4161/ 61,/ 5141�Zgvsu1 +5161/ 61,,

ßexqjhq=

41 Ehzhlvhq Vlh W55 rkqh Dqzhqgxqj yrq UL $
51 Ehzhlvhq Vlh W56 rkqh Dqzhqgxqj yrq UL xqg ULL $
61 Ehzhlvhq Vlh glh Wkhruhph W57 xqg W58 rkqh glh Uhjhoq UL 0ULLL $
71 Ehzhlvhq Vlh glh irojhqghq Wkhruhph=

W591 R b�R
W5:1 R � R
W5;1 ER � ^� � E^ � R�
W5<1 ER � ^� a E^ � o� � ER � o�
W631 R a ^ � ^ a R
W641 R b ^ � ^ b R
W651 R a ^ a o � R a E^ a o�
W661 R b ^ b o � R b E^ b o�
W671 R � ^ � �R b ^
W681 ER � ^� � E�R b ^� a ER b �^�
W691 R m ^ � �R b �^
W6:1 R | ^ � �R a �^
W6;1 ER a ^� b o � ER b o� a E^ b o�
W6<1 ER b ^� a o � ER a o� b E^ a o�$

819 Huvhw}edunhlwvwkhruhp iÿu glh Elvxemxqnwlrq
Ehlp zdkukhlwvixqnwlrqdohq Dxiedx ghu Dxvvdjhqorjln kdehq zlu gdv Huvhw}edunhlwvwkhruhp
iÿu Çtxlydohq}hq nhqqhqjhohuqw1 Hlq dqdorjhv Huvhw}edunhlwvwkhruhp jlow lp V|vwhp ghv qdwÿu0
olfkhq Vfkolh�hqv iÿu Elvxemxqnwlrqhq1 ]xp Ehzhlv glhvhv Huvhw}edunhlwvwkhruhpv ehqùwljhq
zlu irojhqgh Wkhruhph=
W731 ER � ^� � E�R � �^�
W741 ER� � ^�� a ER2 � ^2� � ER� a R2 � ^� a ^2�
W751 ER� � ^�� a ER2 � ^2� � ER� b R2 � ^� b ^2�
W761 ER� � ^�� a ER2 � ^2� � ER� m R2 � ^� m ^2�
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Devfkqlww 819 Huvhw}edunhlwvwkhruhp
W771 ER� � ^�� a ER2 � ^2� � ER� | R2 � ^� | ^2�
W781 ER� � ^�� a ER2 � ^2� � ER� � R2 � ^� � ^2�
W791 ER� � ^�� a ER2 � ^2� � EER� � R2� � E^� � ^2��
Zlu ehzhlvhq qxu hlqljh glhvhu Wkhruhph1 Glh Ehzhlvh ghu ÿeuljhq vlqg dov ßexqjvdxijdehq
jhvwhoow1
W731 ER � ^� � E�R � �^�

41 R � ^ D1 g1 E1
51 R � ^ +EE/ 41,
61 ^ � R +EE/ 41,
71 �^ � �R +W;/ 51,
81 �R � �^ +W;/ 61,
91 �R � �^ +HE/ 71/ 81,

W741 ER� � ^�� a ER2 � ^2� � ER� a R2 � ^� a ^2�
41 R� � ^� D1 g1 E1
51 R2 � ^2 D1 g1 E1
61 R� � ^� +EE/ 41,
71 ^� � R� +EE/ 41,
81 R2 � ^2 +EE/ 51,
91 ^2 � R2 +EE/ 51,

4141 R� a R2 }1 D1
4151 R� +EN/ 4141,
4161 R2 +EN/ 4141,
4171 ^� +DU/ 4151/ 61,
4181 ^2 +DU/ 4161/ 81,
4191 ^� a ^2 +HN/ 4171/ 4181,

:1 R� a R2 � ^� a ^2 +UL/ 4141�4191,
5141 ^� a ^2 }1 D1
5151 ^� +EN/ 5141,
5161 ^2 +EN/ 5141,
5171 R� +DU/ 71/ 5151,
5181 R2 +DU/ 91/ 5161,
5191 R� a R2 +HN/ 5171/ 5181,

;1 ^� a ^2 � R� a R2 +UL/ 5141�5191,
<1 R� a R2 � ^� a ^2 +HE/ :1/ ;1,

W761 ER� � ^�� a ER2 � ^2� � ER� m R2 � ^� m ^2�
41 R� � ^� D1 g1 E1
51 R2 � ^2 D1 g1 E1
61 R� � ^� +EE/ 41,
71 ^� � R� +EE/ 41,
81 R2 � ^2 +EE/ 51,
91 ^2 � R2 +EE/ 51,

4141 R� m R2 }1 D1
4151 �R� b �R2 +EQd/ 4141,
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81 Ndslwho Qdwÿuolfkhv Vfkolh�hq

414141 �R� }1 D1
414151 �^� +W;/ 71/ 414141,
414161 �^� b �^2 +HD/ 414151,
414171 ^� m ^2 +HQd/ 414161,
514141 �R2 }1 D1
514151 �^2 +W;/ 91/ 514141,
514161 �^� b �^2 +HD/ 514151,
514171 ^� m ^2 +HQd/ 514161,

4161 ^� m ^2 +ULLL/ 4151/ 414141�414171/ 514141�514171,
:1 R� m R2 � ^� m ^2 +UL/ 4141�4161,

5141 ^� m ^2 }1 D1
5151 �^� b �^2 +EQd/ 5141,

615141 �^� }1 D1
615151 �R� +W;/ 615141/ 61,
615161 �R� b �R2 +HD/ 615151,
615171 R� m R2 +HQd/ 615161,
715141 �^2 }1 D1
715151 �R2 +W;/ 715141/ 81,
715161 �R� b �R2 +HD/ 715151,
715171 R� m R2 +HQd/ 715161,

5161 R� m R2 +ULLL/ 5151/ 615141�615171/ 715141�715171,
;1 ^� m ^2 � R� m R2 +UL/ 5141�5161,
<1 R� m R2 � ^� m ^2 +HE/ :1/ ;1,

PW41 +Huvhw}edunhlwvwkhruhp iÿu glh Elvxemxqnwlrq, Zhqq c � � �/ vr c � � �d�*�o1
Ghq Ehzhlv iÿkuhq zlu jdq} dqdqorj ghp Ehzhlv ghv Huvhw}edunhlwvwkhruhpv iÿu glh Çtxlyd0
ohq} lp Devfkqlww 44 ghv ylhuwhq Ndslwhov1 Rkqh Hlqvfkuçqnxqj ghu Doojhphlqkhlw yrq PW4
nùqqhq zlu xqv lp Ehzhlv zlhghu dxi ghq Idoo ehvfkuçqnhq/ gd� � dq jhqdx hlqhu Vwhooh vhlqhv
Yrunrpphqv lq � gxufk � huvhw}w zlug1 Iÿu ghq Idoo/ gd� � dq qxoo Vwhoohq huvhw}w zlug/ jlow
PW4 r�hqvlfkwolfk/ gd gdqq � xqg �d�*�o glh johlfkhq Iruphoq vlqg1 Zlug � dq phkuhuhq
Vwhoohq gxufk � huvhw}w/ vr hukçow pdq gdvvhoeh Hujheqlv gxufk phkupdoljh Dqzhqgxqj ghv
hlqjhvfkuçqnwhq Phwdwkhruhpv1 Ghu Ehzhlv yrq PW4 zlug lqgxnwly ÿehu glh Dq}dko ghu or0
jlvfkhq Rshudwruhq lq � jhiÿkuw1 Hv lvw r�hqvlfkwolfk/ gd� gdv Huvhw}edunhlwvwkhruhp iÿu ghq
Idoo jlow/ zhqq � glh Irupho � lvw xqg dq jhqdx hlqhu Vwhooh huvhw}w zlug1 Glhvhu Idoo zlug lp
zhlwhuhq Ehzhlv qlfkw phku ehuÿfnvlfkwljw1
Dqidqjvvfkulww= � hqwkçow qxoo Rshudwruhq/ lvw dovr hlqh Dxvvdjhqyduldeoh @1 Zhqq pdq dq
jhqdx hlqhu Vwhooh � gxufk � huvhw}w/ vr lvw � glh Yduldeoh @/ � lvw glh johlfkh Yduldeoh @/
xqg �d�*�o lvw glh Irupho �1 PW4 jlow iÿu glhvhq Idoo dxi Juxqg ghu Yrudxvvhw}xqj ghv
Phwdwkhruhpv1
Lqgxnwlrqvdqqdkph= PW4 jlow iÿu dooh Iruphoq/ glh zhqljhu dov ? Rshudwruhq hqwkdowhq +? � �,1
Lqgxnwlrqvvfkulww= Hv jlow }x }hljhq/ gd� PW4 iÿu glh eholheljh Irupho � plw ? Rshudwruhq
jlow1
� ndqq gdqq qdfk ghu Iruphogh�qlwlrq qxu hlqh ghu irojhqghq Iruphq kdehq=
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Devfkqlww 81: Zlghuvsuxfkviuhlkhlw
4, �(
5, ( a .
6, ( b .
7, ( � .
8, ( � .
9, ( m .
:, ( |.
Lq doohq vlhehq Içoohq hqwkdowhq glh Iruphoq ( xqg . zhqljhu dov ? Rshudwruhq/ xqg qdfk ghu
Lqgxnwlrqvyrudxvvhw}xqj jlow xqwhu ghu Ehglqjxqj/ gd� c � � �=
c ( � (d�*�o
c . � .d�*�o�

Lp huvwhq Idoo hukdowhq zlu qdfk W73/ gd� gdqq dxfk jlow
c �( � �(d�*�o/ dovr
c � � �d�*�o1

Lp }zhlwhq Idoo ndqq glh hlqh Huvhw}xqj yrq � gxufk � hqwzhghu lq ghu Whloirupho ( rghu lq ghu
Whloirupho . yrujhqrpphq zhughq/ idoov qlfkw glh jhvdpwh Irupho huvhw}w zlug1 Dxi Juxqg yrq
W5: jhowhq c ( � ( xqg c . � .1 Dxv glhvhq Wkhruhphq xqg ghu Lqgxnwlrqvyrudxvvhw}xqj
hukdowhq zlu qdfk W74 =
c ( a . � E( a.�d�*�o1

Zlu hulqqhuq gdudq/ gd�(a.d�*�o xqg(d�*�oa. glhvhoehq Iruphoq vlqg zlh E(a.�d�*�o1
Dqdorj hukdowhq zlu glh Ehkdxswxqjhq ghv Phwdwkhruhpv lq ghq Içoohq 60: qdfk ghq Wkhr0

uhphq W750W791
PW51 Zhqq c � � � xqg c �/ vr c �d�*�o1
PW5 irojw xqplwwhoedu dxv PW4 qdfk ghu Dewuhqqxqjvuhjho iÿu glh Elvxemxqnwlrq1
ßexqjhq=

41 Ehzhlvhq Vlh plw Kloih yrq PW4 xqg ghu hqwvsuhfkhqghq Wkhruhph PW6 = Lp V|vwhp ghv
qdwÿuolfkhq Vfkolh�hqv jlow iÿu hlqh eholheljh Irupho �= c � � �/ zrehl � hlqh }x �
çtxlydohqwh Irupho lq ghu nrqmxqnwlyhq Qrupdoirup lvw$

51 Zlhghukrohq Vlh }xqçfkvw Devfkqlww 45 xqg Devfkqlww 46 ghv ylhuwhq Ndslwhov$ Ehqxw}hq
Vlh glh Hujheqlvvh yrq ßexqj 7 }x Devfkqlww 8$ Ehzhlvhq Vlh glh irojhqghq Wkhruhph=
W7:1 �ER a ^� � �R b�^
W7;1 �ER b ^� � �R a�^$

81: Zlghuvsuxfkviuhlkhlw ghv V|vwhpv ghv qdwÿuolfkhq Vfkolh�hqv
G41 Hlq ghgxnwlyhv Orjlnv|vwhp qhqqhq zlu zlghuvsuxfkviuhl eh}ÿjolfk ghu Qhjdwlrq
� jhqdx gdqq/ zhqq hv nhlqh Irupho � ghuduw jlew/ gd� vrzrko � dov dxfk �� lq ghp V|vwhp
ehzhlvedu vlqg1

G51 Hlq ghgxnwlyhv Orjlnv|vwhp qhqqhq zlu devroxw zlghuvsuxfkviuhl jhqdx gdqq/ zhqq
qlfkw dooh Iruphoq ghv V|vwhpv ehzhlvedu vlqg1
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81 Ndslwho Qdwÿuolfkhv Vfkolh�hq
Lq ghu Orjln vlqg qrfk dqghuh Zlghuvsuxfkviuhlkhlwvehzhlvh ÿeolfk +yjo1 Vlqrzmhz2Zhvvho
4<:8,1 Zlu ehvfkuçqnhq xqv klhu dxi ghq Ehzhlv ghu Zlghuvsuxfkviuhlkhlw ghv V|vwhpv ghv
qdwÿuolfkhq Vfkolh�hqv lp Vlqqh yrq G4 xqg G51 Gd}x ehzhlvhq zlu yruehuhlwhqg gdv irojhqgh
Phwdwkhruhp=
PW41 Dooh Wkhruhph ghv V|vwhpv ghv qdwÿuolfkhq Vfkolh�hqv vlqg Wdxwrorjlhq1
Ehzhlv= Zlu ehzhlvhqPW4 lqgxnwly ÿehu glh Ehzhlvedunhlwvvwxih hlqhv eholheljhq Wkhruhpv �
+}xp Ehjul� ghu Ehzhlvedunhlwvvwxih yjo1 ßexqj 4 }x Devfkqlww 7,1 Lqqhukdoe ghv Lqgxnwlrqv0
ehzhlvhv jhkhq zlu lqgluhnw yru/ g1 k1/ zlu qhkphq dq/ � vhl hlq Wkhruhp xqg nhlqh Wdxwrorjlh
xqg iÿkuhq glhvh Dqqdkph }xpZlghuvsuxfk1 Lp Dqidqjvvfkulww ghv Lqgxnwlrqvehzhlvhv }hljhq
zlu/ gd� jlow= Dooh Wkhruhph ghu huvwhq Ehzhlvedunhlwvvwxih vlqg Wdxwrorjlhq1
Dqqdkph ghv lqgluhnwhq Ehzhlvhv= � vhl hlq Wkhruhp ghu huvwhq Ehzhlvedunhlwvvwxih xqg nhlqh
Wdxwrorjlh1 � kdeh glh Irup
�� � E�2 � ��� � E�? � ������ E? � f�1

Gd � hlq Wkhruhp ghu huvwhq Ehzhlvedunhlwvvwxih lvw/ jlew hv iÿu � hlqhq lqgluhnwhq Ehzhlv/ lq
ghp qxu glh 44 Juxqguhjhoq }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv yhuzhqghw zhughq1 Lq
glhvhp lqgluhnwhq Ehzhlv zhughq dxv ghq Dqqdkphq ghv Ehzhlvhv ��c � � � c �? xqg ghu Dqqdk0
ph ghv lqgluhnwhq Ehzhlvhv �� plw Kloih ghu 44 Juxqguhjhoq glh ehlghq vlfk zlghuvsuhfkhqghq
Ehzhlv}hlohq � xqg �� jhzrqqhq1 Gd � dxi Juxqg ghu Dqqdkph ghv lqgluhnwhq Ehzhlvhv
nhlqh Wdxwrorjlh lvw/ jlew hv hlqh Zhuwnrpelqdwlrq iÿu glh lq � yrunrpphqghq Yduldeohq/ ehl
ghu � ' s 1 Gdv lvw r�hqedu qxu gdqq ghu Idoo/ zhqq �� ' �/ �2 ' �/ � � �/ �? ' � xqg
� ' s 1 Lq glhvhp Idooh jlow �� ' �1 Ehl glhvhu Zhuwnrpelqdwlrq iÿu glh lq � yrunrpphqghq
Yduldeohq kdehq dovr dooh Dqqdkphq ghv Ehzhlvhv/ hlqvfkolh�olfk ghu Dqqdkph ghv lqgluhnwhq
Ehzhlvhv �� ghq Zhuw �1 Iÿu glh 44 Juxqguhjhoq }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv
jlow= Zhqq glh Yrudxvvhw}xqjhq glhvhu Uhjhoq ehl hlqhu ehvwlppwhq Zhuwnrpelqdwlrq ghu lq
lkqhq yrunrpphqghq Yduldeohq ghq Zhuw � kdehq/ vr kdehq ehl glhvhu Zhuwnrpelqdwlrq dxfk
glh Irojhuxqjhq glhvhu Uhjhoq ghq Zhuw �1 Gd dooh Dqqdkphq ghv Ehzhlvhv ehl glhvhu Zhuw0
nrpelqdwlrq ghq Zhuw � kdehq xqg hlqh Dqzhqgxqj ghu 44 Juxqguhjhoq lq glhvhp Idoo qxu }x
Iruphoq iÿkuw/ glh ghq Zhuw � kdehq/ pÿ�whq glh Iruphoq � xqg �� ehlgh ghq Zhuw � kdehq1
Gdv lvw dehu dxi Juxqg ghu vhpdqwlvfkhq Gh�qlwlrq ghu Qhjdwlrq qlfkw pùjolfk1
Lqgxnwlrqvdqqdkph= Dooh Wkhruhph yrq hlqhu Ehzhlvedunhlwvvwxih nohlqhu dov ? vlqg Wdxwror0
jlhq1
Lqgxnwlrqvvfkulww= Ghu Lqgxnwlrqvvfkulww xqwhuvfkhlghw vlfk qxu xqzhvhqwolfk yrp Dqidqjv0
vfkulww1 Klhu nùqqhq dxfk Wkhruhph yrq jhulqjhuhu Vwxih dov ? dov ]hlohq }xp Ehzhlv klq}x0
jhiÿjw zhughq1 Glhvh Wkhruhph vlqg dehu dxi Juxqg ghu Lqgxnwlrqvdqqdkph Wdxwrorjlhq xqg
kdehq dovr lqvehvrqghuh ehl ghu ehwudfkwhwhq Zhuwnrpelqdwlrq ghq Zhuw �1 Dqvrqvwhq zlug
zlh lp Dqidqjvvfkulww dujxphqwlhuw1

PW51 Gdv V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv lvw zlghuvsuxfkviuhl eh}ÿjolfk ghu Qhjdwlrq1
Ehzhlv= Zlu ehzhlvhq PW5 lqgluhnw xqg qhkphq dq/ hv jlew hlqh Irupho � ghuduw/ gd� � xqg
�� Wkhruhph vlqg1 Dxi Juxqg yrq PW4 pÿ�whq � xqg �� gdqq Wdxwrorjlhq vhlq/ glhv lvw
dehu dxi Juxqg ghu vhpdqwlvfkhq Gh�qlwlrq ghu Qhjdwlrq qlfkw pùjolfk1

PW61 Gdv V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv lvw devroxw zlghuvsuxfkviuhl1
Ghu Ehzhlv hujlew vlfk xqplwwhoedu dxv PW51
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Devfkqlww 81; Vhpdqwlvfkh Yroovwçqgljnhlw
ßexqj=
Ehzhlvhq Vlh h{sol}lw/ gd� glh 44 Juxqguhjhoq }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv yrq
Yrudxvvhw}xqjhq/ glh ehl hlqhu ehvwlppwhq Zhuwnrpelqdwlrq iÿu glh lq lkqhq yrunrpphqghq
Yduldeohq ghq Zhuw � kdehq/ vwhwv }x Irojhuxqjhq iÿkuhq/ glh ehl glhvhu Zhuwnrpelqdwlrq dxfk
ghq Zhuw � kdehq$ +Vwhoohq Vlh glh ghq Uhjhoq }xjuxqgholhjhqghq Wkhruhph dxi xqg }hljhq
Vlh/ gd� glhvh Wdxwrorjlhq vlqg$,

81; Vhpdqwlvfkh Yroovwçqgljnhlw ghv V|vwhpv ghv qdwÿuolfkhq Vfkolh�hqv
G41 Hlq ghgxnwlyhv V|vwhp ghu Dxvvdjhqorjln qhqqhq zlu vhpdqwlvfk yroovwçqglj jhqdx
gdqq/ zhqq dooh Wdxwrorjlhq ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln lq lkp ehzhlvedu
vlqg1

Zlu iÿkuhq ghq Ehzhlv ghu vhpdqwlvfkhq Yroovwçqgljnhlw ghv V|vwhpv ghv qdwÿuolfkhq Vfkolh�hqv
vfkulwwzhlvh ÿehu hlqh Uhlkh yrq Phwdwkhruhphq1
PW41 Mhgh wdxwrorjlvfkh hohphqwduh Dgmxqnwlrq lvw lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv
ehzhlvedu1

Ehzhlv= Mhgh wdxwrorjlvfkh hohphqwduh Dgmxqnwlrq hqwkçow hlqh Dxvvdjhqyduldeoh xqg ghuhq
Qhjdw xqg içoow xqwhu irojhqghv Iruphovfkhpd=
+4, K� b � � � b K& b @� b S� b � � � b S, b @2 b _� b � � � b _6/
zrehl & � f/ , � f/ 6 � f/ dooh @�/ K�/ S� xqg _� Dxvvdjhqyduldeohq rghu hlqpdo qhjlhuwh Dxvvd0
jhqyduldeohq vlqg xqg zrehl jlow= Zhqq @� hlqh Dxvvdjhqyduldeoh lvw/ vr lvw @2 gdv Qhjdw glhvhu
Dxvvdjhqyduldeohq/ xqg zhqq @� gdv Qhjdw hlqhu Dxvvdjhqyduldeohq lvw/ vr lvw @2 glh ehwuh�hqgh
Dxvvdjhqyduldeoh1 Plw Kloih ghu gh Prujdqvfkhq Uhjhoq xqg ghv Huvhw}edunhlwvwkhruhpv hukçow
pdq +4, dxv
+5, �E�K� a � � � a �K& a �@� a �S� a � � � a �S, a �@2 a �_� a � � � a �_6�1
Iÿu +5, jlew hv hlqhq hlqidfkhq lqgluhnwhq Ehzhlv=
41 �K� a � � � a �K& a �@� a �S� a � � � a�S, a�@2 a�_� a � � � a �_6 D1 g1 l1 E1
51 �@� +EN/ 41,
61 �@2 +EN/ 41,
+Zgvsu1 51/ 61,
PW51 Mhgh wdxwrorjlvfkh nrqmxqnwlyh Qrupdoirup lvw lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv
ehzhlvedu1

Ehzhlv= PW5 jlow dxi Juxqg yrq PW4 xqg ghu Hlqiÿkuxqvuhjho ghu Nrqmxqnwlrq1
PW61 Lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv jlow iÿu hlqh eholheljh Irupho �= c � � �/
zrehl � hlqh }x � çtxlydohqwh Irupho lq ghu nrqmxqnwlyhq Qrupdoirup lvw1

Ehzhlv= Yjo1 ßexqj }x Devfkqlww 9$
PW71 Zhqq c � � �/ vr � � �1
Ehzhlv= Zhqq glh Irupho � � � ehzhlvedu lvw/ vr lvw vlh dxi Juxqg yrq PW4 ghv yruljhq
Devfkqlwwv hlqh Wdxwrorjlh1 Zhqq � � � hlqh Wdxwrorjlh lvw/ vr vlqg glh ehlghq Iruphoq �
xqg � dxi Juxqg ghu vhpdqwlvfkhq Gh�qlwlrq yrq � çtxlydohqw1
PW81 Zhqq c � � �/ xqg zhqq � hlqh Wdxwrorjlh lvw/ vr lvw � hlqh Wdxwrorjlh1
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81 Ndslwho Qdwÿuolfkhv Vfkolh�hq
PW8 irojw xqplwwhoedu dxv PW71
PW91 Zhqq � hlqh Wdxwrorjlh lvw/ vr c � +Wkhruhp ghu vhpdqwlvfkhq Yroovwçqgljnhlw,1
Ehzhlv= QdfkPW6 jlow c � � �/ zrehl � hlqh Irupho lq ghu nrqmxqnwlyhq Qrupdoirup lvw1 Gd
� hlqh Wdxwrorjlh lvw/ lvw qdfk PW8 dxfk � hlqh Wdxwrorjlh1 Gdqq lvw qdfk PW5 � ehzhlvedu1
Dxv c � � � xqg c � hukdowhq zlu qdfk W54 c �1
ßexqjhq=
Lq ghq irojhqghq Dxijdehq edxhq zlu hlq dqghuhv V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv dxi1 Zlu
qhqqhq hv gdv V|vwhp DU/ zçkuhqg zlu gdv elvkhu ehwudfkwhwh V|vwhp plw QVfk denÿu}hq1
41 Lp V|vwhp DU kdehq zlu irojhqghv Doskdehw= R/ ^/ o rkqh xqg plw Lqgl}hv dov

Dxvvdjhqyduldeohq/ glh Rshudwruhq � xqg �/ vrzlh Nodpphuq1 Irupxolhuhq Vlh glh
Iruphogh�qlwlrq iÿu DU$

51 Gh�qlhuhq Vlh glh Rshudwruhq b/ a/ �/ m xqg | lp V|vwhp DU$ Ehqxw}hq Vlh lp Gh�qlhqv
qhehq ghq Yduldeohq qxu glh Rshudwruhq � xqg �$

61 Lp V|vwhp DU kdehq zlu dov hlq}ljh Juxqguhjho }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv
glh Dewuhqqxqjvuhjho1 Irupxolhuhq Vlh glh Vwuxnwxuuhjho }xp Dxiedx hlqhv lqgluhnwhq
Ehzhlvhv$

71 Lp V|vwhp DU vhw}hq zlu glh irojhqgh Huvhw}edunhlwvuhjho iÿu gh�qlwlrqvjohlfkh Iruphoq
+GU, Zhqq � �(es � xqg c �/ vr c �d�*�o1
Ehzhlvhq Vlh/ gd� lp V|vwhp DU dx�hu ghu Dewuhqqxqjvuhjho dooh Juxqguhjhoq }xp
Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv ghv V|vwhpv QVfk dejhohlwhwh Uhjhoq vlqg$ Klqzhlv
}xu Oùvxqj= Irupxolhuhq Vlh glh Uhjhoq yrq QVfk plw Kloih ghu Gh�qlwlrqhq dxv ßexqj
5 xqg GU qxu plw Kloih ghu Rshudwruhq � xqg �/ xqg ehzhlvhq Vlh glh ghq Uhjhoq
}xjuxqgholhjhqghq Wkhruhph lq DU$
Klhuehl zhughq irojhqgh Wkhruhph ehqùwljw=
4, R � E^ � R�
5, R � E�R � ^�
6, ��R � R
7, �R � ^ � E�^ � R�
8, R � E^ � �ER � �^��
9, �ER � �^� � R
:, �ER � �^� � ^
;, R � ^ � E^ � R � �ER � ^ � �E^ � R���
<, �ER � ^ � �E^ � R�� � ER � ^�
43,�ER � ^ � �E^ � R�� � E^ � R�
44,�R � ER � �^�
45,R � R
46,�E�R � ^� � �R
47,�E�R � ^� � �^
48,�R � E�^ � �E�R � ^��1

81 Ehzhlvhq Vlh glh Zlghuvsuxfkviuhlkhlw yrq DU$
91 Pdq qhqqw }zhl orjlvfkh V|vwhph ghgxnwly çtxlydohqw/ zhqq lq lkqhq glh johlfkh Nodvvh yrq

Wkhruhphq ehzhlvedu lvw1 ]hljhq Vlh/ gd� glh V|vwhph QVfk xqg DU ghgxnwly çtxlydohqw
vlqg xqg gd� gdplw gdv V|vwhp DU vhpdqwlvfk yroovwçqglj lvw$
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Devfkqlww 81< Dqzhqgxqj
81< Dqzhqgxqj ghv qdwÿuolfkhq Vfkolh�hqv
Glh 44 Juxqguhjhoq xqg dooh dejhohlwhwhq Vfkox�uhjhoq ghu Dxvvdjhqorjln nùqqhq lq eholheljhq
Zlvvhqvehuhlfkhq }xp orjlvfkhq Vfkolh�hq dxv ehvwlppwhq Yrudxvvhw}xqjhq yhuzhqghw zhughq1
Zlu ehwudfkwhq lp irojhqghq hlqljh hlqidfkh Ehlvslhoh=
41 Dxijdeh= Dxv ghq Yrudxvvhw}xqjhq
+4, Sdxo rghu Plfkdho kdehq khxwh Jhexuwvwdj1
+5, Zhqq Sdxo khxwh Jhexuwvwdj kdw/ ehnrppw hu khxwh hlqhq Irwrdssdudw1
+6, Zhqq Plfkdho khxwh Jhexuwvwdj kdw/ ehnrppw hu khxwh hlq Eulhipdunhqdoexp1
+7, Plfkdho ehnrppw khxwh nhlq Eulhipdunhqdoexp1
lvw ghu Vdw} �Sdxo kdw khxwh Jhexuwvwdj� }x huvfkolh�hq$
Oùvxqj=
41 R b ^ Yrudxvvhw}xqj
51 R � o Yrudxvvhw}xqj
61 ^ � r Yrudxvvhw}xqj
71 �r Yrudxvvhw}xqj
81 �^ +W;/ 71/ 61,
91 R +ED/ 81/ 41,

51 Dxijdeh= Yrudxvvhw}xqjhq=
+4, Zhqq Lqjh Iudq}ùvlvfk vwxglhuw/ vwxglhuw vlh dxfk Odwhlq rghu Vsdqlvfk1
+5, Lqjh vwxglhuw qlfkw Odwhlq1
+6, Lqjh vwxglhuw Iudq}ùvlvfk rghu Odwhlq rghu Vsdqlvfk1
Iudjh= Vwxglhuw Lqjh VsdqlvfkB
Oùvxqj=
41 R � ^ b o Yrudxvvhw}xqj
51 �^ Yrudxvvhw}xqj
61 R b ^ b o Yrudxvvhw}xqj
71 �o D1 g1 l1 E1
81 R b ^ +ED/ 61/ 71,
91 R +ED/ 81/ 51,
:1 ^ b o +DU/ 91/ 41,
;1 ^ +ED/ :1/ 71,
+Zgvsu1 51/ ;1,
Dovr jlow o1

Glh irojhqgh Dxijdeh lvw uhlq dxvvdjhqorjlvfk qlfkw oùvedu/ gd lp Ehzhlv Hlqvhw}xqjhq iÿu
]dkohqyduldeohq yrujhqrpphq zhughq pÿvvhq +yjo1 ]hloh 43 xqg 56 ghv irojhqghq Ehzhlvhv,1
Ghvkdoe zhughq lq lku glh orjlvfk hlqidfkhq Dxvvdjhq qlfkw gxufk Dxvvdjhqyduldeohq v|perol0
vlhuw/ vrqghuq lq ghu V|perolvlhuxqj zlug glh lqqhuh orjlvfkh Vwuxnwxu ghu hlqidfkhq Dxvvdjhq
ehuÿfnvlfkwljw1
61 Dxijdeh= Gdv pdwkhpdwlvfkh Wkhruhp E@ : K� a �ES ' f� � �E@S ' KS� lvw dxv ghq
irojhqghq guhl Wkhruhphq de}xohlwhq1
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81 Ndslwho Qdwÿuolfkhv Vfkolh�hq

41 E@ : K� a ES : f� � E@S : KS� Yrudxvvhw}xqj
51 E@ : K� a ES 	 f� � E@S 	 KS� Yrudxvvhw}xqj
61 �E@ ' K� � E@ : K� b E@ 	 K� Yrudxvvhw}xqj
71 E@ : K� a �ES ' f� D1 g1 E1
81 @S ' KS D1 g1 l1 E1
91 @ : K +EN/ 71,
:1 �ES ' f� +EN/ 71,
;1 �E@ ' K� � E@ : K� b E@ 	 K� +EE/ 61,
<1 E@ : K� b E@ 	 K� � �E@ ' K� +EE/ 61,
431 E@S : KS� b E@S 	 KS� � �E@S ' KS� +Hlqvhw}xqj yrq @S iÿu @ xqg KS iÿu K lq <1,
441 �EE@S : KS� b E@S 	 KS�� +Nrqwudsrvlwlrq/ 81/ 431,
451 �E@S : KS� a �E@S 	 KS� +W56/ 441,
461 �E@S : KS� +EN/ 451,
471 �E@S 	 KS� +EN/ 451,
481 �EE@ : K� a ES : f�� +W;/ 461/ 41,
491 �EE@ : K� a ES 	 f�� +W;/ 471/ 51,
4:1 �E@ : K� b �ES : f� +W7:/ 481,
4;1 �E@ : K� b �ES 	 f� +W7:/ 491,
4<1 �ES : f� +ED/ 91/ 4:1,
531 �ES 	 f� +ED/ 91/ 4;1,
541 �ES : f� a �ES 	 f� +HN/ 4<1/ 531,
551 �EES : f� b ES 	 f�� +W7;/ 541,
561 �ES ' f� � ES : f� b ES 	 f� +Hlqvhw}xqj yrq S iÿu @ xqg f iÿu K lq ;1,
571 ES : f� b ES 	 f� +DU/ :1/ 561,
+Zgvsu1 551/ 571,

V|perolvlhuhq Vlh glh Yrudxvvhw}xqjhq xqg glh Irojhuxqj ghu irojhqghq Vfkoÿvvh xqg ohlwhq
Vlh glh v|perolvlhuwh Irojhuxqj dxv ghq v|perolvlhuwhq Suçplvvhq de$
71 Dxijdeh= Yrudxvvhw}xqjhq
+4, Lp ro|pslvfkhq Hlvkrfnh|wxuqlhu jhzlqqw glh 
FVVU rghu glh XgVVU glh Jrogphgdlooh1
+5, Glh 
FVVU jhzlqqw glh Jrogphgdlooh jhqdx gdqq/ zhqq glh 
FVVU jhjhq Vfkzhghq jhzlqqw

xqg glh XgVVU jhjhq Ndqdgd yhuolhuw rghu xqhqwvfklhghq vslhow rghu zhqq glh 
FVVU jhjhq
Vfkzhghq xqhqwvfklhghq vslhow xqg glh XgVVU jhjhq Ndqdgd yhuolhuw1

+6, Glh 
FVVU vslhow jhjhq Vfkzhghq xqhqwvfklhghq1
+7, Glh XgVVU vslhow jhjhq Ndqdgd xqhqwvfklhghq1
Iudjh= Zhu jhzlqqw glh JrogphgdloohB
81 Dxijdeh= ]hljhq Vlh/ gd� dxv ghq Yrudxvvhw}xqjhq
+4, Zhqq gdv nodvvlvfkh Dgglwlrqvwkhruhp ghu Jhvfkzlqgljnhlwhq jlow xqg vlfk gdv Olfkw lp

Xqlyhuvxp lq doohq Ulfkwxqjhq plw johlfkhu Jhvfkzlqgljnhlw dxveuhlwhw/ vr euhlwhw hv vlfk
dxi ghu Hugh qlfkw lq doohq Ulfkwxqjhq plw ghu johlfkhq Jhvfkzlqgljnhlw dxv1

+5, Gdv Olfkw euhlwhw vlfk lp Xqlyhuvxp lq doohq Ulfkwxqjhq plw johlfkhu Jhvfkzlqgljnhlw dxv1
+6, Gdv Olfkw euhlwhw vlfk dxi ghu Hugh lq doohq Ulfkwxqjhq plw johlfkhu Jhvfkzlqgljnhlw dxv1
irojw/ gd� gdv nodvvlvfkh Dgglwlrqvwkhruhp ghu Jhvfkzlqgljnhlw qlfkw jlow$
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Devfkqlww 81< Dqzhqgxqj
91 Dxijdeh= Lq vhlqhu Ixqnwlrq dov Jrxyhuqhxu vroowh Vdqfkr Sdqvd irojhqghv Sureohp hqw0
vfkhlghq= Hlq Juxqgehvlw} zxugh gxufk hlqhq Iox� lq }zhl Whloh jhwhlow/ glh gxufk hlqh Euÿfnh
yhuexqghq zduhq1 Ghu Ehvlw}hu ghv Juxqgehvlw}hv kdwwh dxi hlqhu Vhlwh ghu Euÿfnh hlqhq Jdojhq
dxivwhoohq odvvhq xqg hlq Jhvhw} huodvvhq/ qdfk ghp mhghu Sdvvdqw xqwhu Hlg dxvvdjhq px�wh/
dxv zhofkhp Juxqgh hu zrklq jhkw1 Idoov hu glh Zdkukhlw dxvvdjh/ vr vrooh hu rkqh Klqghuqlvvh
sdvvlhuhq gÿuihq/ idoov hu mhgrfk oÿjh/ vr vrooh hu/ qdfkghp hu glh Euÿfnh ÿehutxhuw kdeh/ xq0
yhu}ÿjolfk jhkhqnw zhughq1 Glh Kdqgkdexqj ghv Jhvhw}hv yhuolhi vrodqjh rkqh Vfkzlhuljnhlwhq/
elv hlq Sdvvdqw xqwhu Hlg dxvvdjwh= �Lfk jhkh ÿehu glhvh Euÿfnh/ xp dq glhvhp Jdojhq jhkhqnw
}x zhughq1� Gdqdfk ÿehutxhuwh hu glh Euÿfnh1 Glh vwulwwljh Iudjh/ re glhvhu Sdvvdqw jhkhqnw
zhughq pÿvvh rghu qlfkw/ zxugh Vdqfkr Sdqvd yrujhohjw/ ghu gdehl qdwÿuolfk gdv Jhvhw} ghv
Ehvlw}huv ehirojhq vroowh1 ]hljh/ gd� Vdqfkr Sdqvd yru hlqhu xqoùveduhq Dxijdeh vwhkw/ ghqq
zlh hu dxfk lpphu hqwvfkhlghq pdj/ gdv Jhvhw} zlug gdehl yhuohw}w zhughq$ Yhuzhqgh ehl ghu
Oùvxqj ghu Dxijdehq irojhqgh Denÿu}xqjhq= R iÿu �Ghu Sdvvdqw ÿehutxhuw glh Euÿfnh�/ ^ iÿu
�Ghu Sdvvdqw zlug jhkhqnw�/ o iÿu �Glh Dxvvdjh ghv Sdvvdqwhq lvw zdku� xqg r iÿu �Gdv Jhvhw}
zlug hlqjhkdowhq�1 Zlu kdehq dovr irojhqgh Yrudxvvhw}xqjhq=
41 o � R a ^
51 R
61 r � E^ � R a �o�1
]hljhq Vlh/ gd� dxv glhvhq Yrudxvvhw}xqjhq �r irojw$ Iÿkuhq Vlh ghq Ehzhlv lqgluhnw$
:1 Dxijdeh= Glh Vwxghqwhq vlqg jhqdx gdqq }xiulhghq/ zhqq Vlh qlfkw phku dov 633 Vhlwhq lq
ghu Zrfkh ohvhq pÿvvhq1 Zhqq glh Vwxghqwhq }xiulhghq vlqg/ vwhljw gdv Lqwhuhvvh ghu Ohku0
nuçiwh dp Xqwhuulfkw1 Zhqq gdv Lqwhuhvvh ghu Ohkunuçiwh dp Xqwhuulfkw vwhljw/ hukùkhq Vlh glh
Dqirughuxqjhq lp Vwxglxp/ xqg zhqq Vlh glh Dqirughuxqjhq lp Vwxglxp hukùkhq/ pÿvvhq glh
Vwxghqwhq phku dov 633 Vhlwhq lq ghu Zrfkh ohvhq1 Dovr vlqg glh Vwxghqwhq qlfkw }xiulhghq1
;1 Dxijdeh= Nodxv lvw hqwzhghu gxpp rghu idxo1 Zhqq Nodxv idxo lvw/ vr vfkuhlew hu hlqh
Mdkuhvduehlw yrq kùfkvwhqv 53 Vhlwhq1 Nodxv kdw hlqh Mdkuhvduehlw yrq phku dov 53 Vhlwhq
jhvfkulhehq1 Dovr vwlppw hv qlfkw/ gd�Nodxv hlqh Mdkuhvduehlw yrq kùfkvwhqv 53 Vhlwhq vfkuhlew/
zhqq hu gxpp lvw1
<1 Dxijdeh= Gdv Ohlwxqjvjuhplxp hlqhu jhvhoovfkdiwolfkhq +rghu ùnrqrplvfkhq, Rujdqlvdwlrq
ehvwhkh dxv ylhu Ixqnwlrqhq +}1 E1 Gluhnwru/ vwhooyhuwuhwhqghu Gluhnwru/ whfkqlvfkhu xqg ùnr0
qrplvfkhu Gluhnwru,/ iÿu zhofkh vhfkv Ndqglgdwhq D/ E/ F/ G/ H/ I lq Iudjh nrpphq1 Qdfk
juÿqgolfkhu Suÿixqj ghu Shuvrqdoxqwhuodjhq xqg qdfk Dxvvsudfkhq plw ghq Ndqglgdwhq nrppw
glh ÿehujhrugqhwh Ohlwxqj }x irojhqghq Hujheqlvvhq=
+4, D ndqq qxu plw E lq glh Ohlwxqj/ ndqq dehu dxi nhlqhq Idoo vwhooyhuwuhwhqghu Gluhnwru

zhughq>
+5, E ndqq zhghu vwhooyhuwuhwhqghu Gluhnwru qrfk whfkqlvfkhu Gluhnwru zhughq>
+6, F ndqq qlfkw plw E }xvdpphqduehlwhq/ idoov qlfkw dxfk I Plwjolhg ghu Ohlwxqj zlug>
+7, G ohkqw hv de/ plw H rghu plw I }xvdpphq}xduehlwhq>
+8, Zhqq D xqg E johlfk}hlwlj Ixqnwlrqhq hukdowhq/ ndqq pdq H qlfkw lq glh Ohlwxqj

dxiqhkphq>
+9, I ndqq qxu gdqq lq glh Ohlwxqj/ zhqq hu Gluhnwru zlug xqg zhqq dx�hughp F qlfkw

vwhooyhuwuhwhqghu Gluhnwru zlug>
+:, Nhlqhu ghu Ndqglgdwhq lvw lq ghu Odjh/ }zhl Ixqnwlrqhq johlfk}hlwlj }x ehnohlghq1
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81 Ndslwho Qdwÿuolfkhv Vfkolh�hq
Ghqnhq Vlh vlfk hlqh vrofkh V|perolvlhuxqj glhvhu Yrudxvvhw}xqjhq dxv/ gd� Vlh plw Kloih ghu
Dxvvdjhqorjln hqwvfkhlghq nùqqhq/ re xqwhu glhvhq Yrudxvvhw}xqjhq ÿehukdxsw hlqh Ohlwxqj
pùjolfk lvw/ xqg zhqq md/ zlh vlh }xvdpphqjhvhw}w lvw$
431 Dxijdeh= Jhjhehq vhlhq irojhqgh Yrudxvvhw}xqjhq=
+4, Xwh lvw glh Iuhxqglq yrq Dqqh rghu yrq Jlwwh1
+5, Dqqh lvw qlfkw glh Iuhxqglq yrq Jlwwh1
+6, Zhqq Xwh glh Iuhxqglq yrq Dqqh lvw/ vr lvw vlh qlfkw glh Iuhxqglq yrq Uld1
+7, Jlwwh lvw glh Iuhxqglq yrq Uld rghu yrq Xwh1
+8, Xwh lvw glh Iuhxqglq yrq Uld1
Lvw Xwh glh Iuhxqglq yrq Dqqh rghu glh Iuhxqglq yrq JlwwhB
441 Dxijdeh= Jhjhehq vhlhq irojhqgh Yrudxvvhw}xqjhq=
+4, Shwhu ehnrppw lq ghu Suÿixqj hlqh jxwh Qrwh jhqdx gdqq/ zhqq hu ohuqw/ dooh Nrqvxowdwlr0

qhq ehvxfkw xqg jhqÿjhqg vfkoçiw1
+5, Shwhu ndqq qlfkw jhqÿjhqg vfkodihq/ zhqq hu vwçqglj lq glh Glvnr jhkw1
+6, Shwhu ehvxfkw dooh Nrqvxowdwlrqhq/ ohuqw/ jhkw vwçqglj lq glh Glvnr xqg zlug gruw yrq vhlqhp

Surihvvru jhvhkhq1
41 Iudjh= Ehnrppw Shwhu lq ghu Suÿixqj hlqh jxwh QrwhB
51 Iudjh= ]x zhofkhp Hujheqlv nrpphq Vlh/ zhqq glh huvwh Suçplvvh gxufk irojhqgh huvhw}w
zlug=
+4�,Zhqq Shwhu ohuqw rghu dooh Nrqvxowdwlrqhq ehvxfkw rghu jhqÿjhqg vfkoçiw/ vr ehnrppw hu

lq ghu Suÿixqj hlqh jxwh Qrwh1

451 Dxijdeh= Ghu Vwddwvdqzdow kdw glh Xqwhuvxfkxqjhq lq hlqhp Prugidoo }x iÿkuhq1 Lkp
vwhkhq glh Ihvwvwhooxqjhq yrq ylhu Nulplqdolvwhq }xu Yhuiÿjxqj=
+4, Zhqq gdv Udglr ghv Rsihuv qlfkw hlqjhvfkdowhw zdu/ vr zdu ghu Wçwhu hlqh Iudx xqg kdw

plw dxvoçqglvfkhp Dn}hqw jhvsurfkhq1
+5, Zhqq ghu Wçwhu dxv Ph{lnr jhnrpphq lvw xqg plw dxvoçqglvfkhp Dn}hqw jhvsurfkhq kdw/

vr ndqq hv qxu Mdqh Prruh jhzhvhq vhlq1
+6, Gdv Udglr ghv Rsihuv zdu qlfkw hlqjhvfkdowhw1
+7, Ghu Pùughu lvw dxv Ph{lnr jhnrpphq1
Qdfk nxu}hp ßehuohjhq ehdqwudjw ghu Vwddwvdqzdow hlqhq Kdiwehihko jhjhq Mdqh Prruh1 Zçuh
ghu Kdiwehihko ehuhfkwljw +orjlvfk/ qlfkw mxulvwlvfk,/ yrudxvjhvhw}w/ gd� glh dqjhiÿkuwhq Ihvw0
vwhooxqjhq ghq Wdwvdfkhq hqwvsuhfkhqB
461 Dxijdeh= ]zhl Iuhxqgh wuh�hq vlfk lq ghu Eleolrwkhn1 D olhvw hlq Orjlnexfk/ zrudxi E lkq
iudjw/ zr}x hu gdv eudxfkh1 �Rk�/ vdjw D/ �Orjln lvw vhku qÿw}olfk/ vroo lfk hv Glu ehzhlvhqB�
E kdw qlfkwv hlq}xzhqghq/ xqg vr hqwvsdqqw vlfk irojhqghu Gldorj=
D= �Kdvw Gx hlq Dtxdulxp }x KdxvhB�
E= �Md1�
D= �Zhqq Gx hlq Dtxdulxp kdvw/ vr olhevw Gx Ilvfkh1�
E= �Gdv vwlppw1�
D= �Zhqq Gx Ilvfkh olhevw/ vr olhevw Gx dxfk Wlhuh1�
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Devfkqlww 81< Dqzhqgxqj
E= �Dxfk gdv vwlppw1�
D= �Zhqq Gx Wlhuh olhevw/ vr olhevw Gx dxfk Phqvfkhq1�
E= �Ulfkwlj1�
D= �Zhqq Gx Phqvfkhq olhevw/ vr elvw Gx nhlq vfkohfkwhu Phqvfk1 Plw Kloih ghu Orjln ndqq

lfk qxq gdudxi vfkolh�hq/ gd� Gx nhlq vfkohfkwhu Phqvfk elvw1�
E= �Grqqhuzhwwhu/ gdv lvw md idprv$�
Ehhlqguxfnw yrp Qxw}hq ghu Orjln yhuvxfkw E dp qçfkvwhq Wdj vhlqh Nhqqwqlvvh lq hlqhp
Jhvsuçfk plw F dq}xzhqghq1
E= �Vroo lfk Glu }hljhq/ zlh qÿw}olfk Orjln lvwB�
F= �Elwwh wx gdv$�
E= �Kdvw Gx hlq Dtxdulxp }x KdxvhB�
F= �Qhlq1�
E= �Dovr elvw Gx hlq vfkohfkwhu Phqvfk> gdv kdeh lfk plw Kloih ghu Orjln khudxvehnrpphq$�
F lvw plw Uhfkw ÿehu glhvhq �Vfkox�� hpsùuw/ ghqq E kdw hlqhq jurehq orjlvfkhq Ihkohu eh0
jdqjhq1 Qdfk zhofkhu Uhjho kdw D jhvfkorvvhq/ xqg qdfk zhofkhu Uhjho jodxew E vfkolh�hq }x
gÿuihqB Zhlvhq Vlh glh Xqnruuhnwkhlw yrq E*v �Uhjho� qdfk$

Glh irojhqghq guhl Dxijdehq vroohq yhughxwolfkhq/ gd� }zlvfkhq ghp Nrqglwlrqdorshudwru
�zhqq 111/ vr 111� xqg ghu Vxemxqnwlrq � hlq zhvhqwolfkhu Xqwhuvfklhg ehvwhkw1 Vwhoohq zlu lq
lkqhq ghq Nrqglwlrqdorshudwru gxufk hlqh Vxemxqnwlrq gdu/ vr zhughq glhvh Vfkoÿvvh jÿowlj/
rezrko vlh hv plw ghp Nrqglwlrqdorshudwru qlfkw vlqg +yjo1 461 Ndslwho,1

471 Dxijdeh= Zhqq Ph|hu vlfk lp Rnwrehu hlqhq Yroyr ndxiw/ px� hu lkq dxi ghu Vwud�h
sdunhq/ zhqq hu vlfk qlfkw dxfk hlqh Jdudjh ehvrujw1 Hv vwlppw qlfkw/ gd� hu vlfk hlqh Jdudjh
ehvrujw/ zhqq hu dooh jhvhw}olfkhq Ehvwlppxqjhq hlqkçow1 Zhqq Ph|hu dehu dooh jhvhw}olfkhq
Ehvwlppxqjhq hlqkçow/ vr ndxiw hu vlfk lp Rnwrehu hlqhq Yroyr1 Dovr ndxiw hu vlfk lp Rnwrehu
wdwvçfkolfk hlqhq Yroyr xqg px� lkq dxi ghu Vwud�h sdunhq1

481 Dxijdeh= Zhqq Mrkq lq Sdulv lvw/ vr lvw hu lq Iudqnuhlfk1 Zhqq Mrkq lq Lvwdqexo lvw/ vr
lvw hu lq ghu Wÿunhl1 Dovr= Zhqq Mrkq lq Sdulv lvw/ vr lvw hu lq ghu Wÿunhl rghu zhqq Mrkq lq
Lvwdqexo lvw/ vr lvw hu lq Iudqnuhlfk1 +Frrshu 4<9;/ V1 5<:,
491 Dxijdeh= Dqjhqrpphq/ Ur| G|fnkr� hunoçuw/ gd� Mrkq Vodqh| dq hlqhp ehvwlppwhq Wdj
lq Hglqexujk zdu/ xqg gd� Fulvslq Zuljkw gdv yhuqhlqw1 Gdqq lvw glh irojhqgh Dxvvdjh zdku=
+4, Zhqq Mrkq lq Hglqexujk zdu/ kdwwh Ur| uhfkw1
Klqjhjhq vlqg glh ehlghq irojhqghq Dxvvdjhq idovfk=
+5, Zhqq Fulvslq uhfkw kdwwh/ vr dxfk Ur|1
+6, Zhqq Mrkq lq Hglqexujk zdu/ vr kdwwh Fulvslq uhfkw1
Glh Qhjdwlrq ghu Dxvvdjh 5 lvw ghp}xirojh zdku=
+5�,Hv jlow qlfkw= Zhqq Fulvslq uhfkw kdwwh/ vr dxfk Ur|1
]hljhq Vlh= Zhqq zlu ghq Nrqglwlrqdorshudwru �zhqq 111/ vr 11� lq glhvhq Dxvvdjhq plw Kloih ghu
Vxemxqnwlrq gduvwhoohq/ vr hukdowhq zlu dxv ghq ehlghq zdkuhq Dxvvdjhq 4 xqg 5� glh idovfkh
Dxvvdjh 6$
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81 Ndslwho Qdwÿuolfkhv Vfkolh�hq
8143 Vhtxhq}hqndonÿo xqg vhpdqwlvfkh Wdeohdxv
]x Ehjlqq glhvhv Ndslwhov zlhvhq zlu gdudxi klq/ gd� J1 Jhqw}hq dov hlqhu ghu huvwhq V|vwhph
ghv qdwÿuolfkhq Vfkolh�hqv dxijhvwhoow kdw1 Vhlqh V|vwhph qhqqw pdq Vhtxhq}hqndonÿoh rghu
V|vwhph yrp Jhqw}hqvfkhq W|s1

Ehlp Dxiedx hlqhv Vhtxhq}hqndonÿov zlug glh Gh�qlwlrq hlqhu dxvvdjhqorjlvfkhq Irupho
yrudxvjhvhw}w1 ]xpDoskdehw zhughq glh Nrppdwd xqg gdv Vhtxhq}hq}hlfkhq�$ klq}xjhiÿjw/
zrehl glhvh ]hlfkhq Kloiv}hlfkhq xqg nhlqh orjlvfkhq ]hlfkhq vlqg1 Dqvfkolh�hqg zlug gh�qlhuw/
zdv hlqh Vhtxhq} lvw1
G41 ��c � � � c �? �$ ��c � � � c �6 +zrehl ? � f/ 6 � f, lvw hlqh Vhtxhq} jhqdx gdqq/ zhqq
��c � � � c �?/ ��c � � � c �6 Iruphoq vlqg1

G51 Lq G4 vlqg glh Iruphoq ��c � � � c �? gdv Dqwh}hghqw xqg glh Iruphoq ��c � � � c �6 gdv
Vxn}hghqw ghu Vhtxhq}1

Zhqq ? ' f/ vr kdw glh Vhtxhq} glh Irup �$ ��c � � � c �61 Zhqq 6 ' f/ vr kdw hlqh Vhtxhq}
glh Irup ��c � � � c �? �$> xqg zhqq ? ' f xqg 6 ' f/ vr kdw vlh glh Irup �$1 Hlqh Vhtxhq}
��c � � � c �? �$ ��c � � � c �6 zlug jhzùkqolfk lqkdowolfk dov glh Irupho ��a� � �a�? � ��b� � �b�6
jhghxwhw1 Hlqh Vhtxhq} ghu Irup �$ ��c � � � c �6 zlug dov glh Irupho �� b � � � b �6 e}z1 dov
c ��b � � �b�6 jhghxwhw/ hlqh Vhtxhq} ghu Irup ��c � � � c �? �$ dov glh Irupho �E��a � � �a�?�
e}z1 dov �� a � � � a �? � s / zrehl s hlqh nrqvwdqwh idovfkh Dxvvdjh gduvwhoow/ xqg glh ohhuh
Vhtxhq} �$ zlug dov s jhghxwhw1

Zhlwhu zhughq glh Vhtxhq}hqndonÿoh gxufk Dqjdeh yrq D{lrphq +D{lrphqvfkhpdwd, xqg
Vfkox�uhjhoq dxijhedxw1 ]xu Denÿu}xqj ghu Vfkuhlezhlvh ghu Vfkox�uhjhoq yhuzhqghw pdq
dqvwhooh ghu Dxvguÿfnh �Dxv f hukçow pdq t � xqg �Dxv f xqg t hukçow pdq ~� +zrehl f/
t xqg ~ Vhtxhq}hq vlqg, Vfkhpdwd ghu Irup=

f
t

f (t
~

Zlu jhehq hlqhq Vhtxhq}hqndonÿo dq/ ghu ghq ]xvdpphqkdqj }zlvfkhq ghp lp Devfkqlww
47 ghv ylhuwhq Ndslwhov gdujhvwhoowhq Ndonÿo ghu vhpdqwlvfkhq Wdeohdxv xqg ghp V|vwhp ghv
qdwÿuolfkhq Vfkolh�hqv ehvrqghuv ghxwolfk pdfkw1

Edvlv ghv nodvvlvfkhq Vhtxhq}hqndonÿov J6 +Nohhqh 4<85,= Plw hlqhp V|pero ghu Irup
8�E�� E� � �� vwhoohq zlu hlqh Irojh yrq Iruphoq ��c �2c � � � c �? E? � �� gdu/ yrq ghqhq hlqh glh
Irupho � lvw/ xqg plw ghp V|pero 8� E� � �� hlqh eholheljh Irojh yrq Iruphoq ��c �2c � � � c �?1
D{lrphqvfkhpd yrq J6 = D31 8�E�� �$ 82E��1
Vfkox�uhjhoq yrq J6 =
41 Uhjho ghu yrughuhq Qhjdwlrq +YQ ,=

8�E��� �$ 82c �
8�E��� �$ 82

51 Uhjho ghu klqwhuhq Qhjdwlrq +KQ ,=
8�c � �$ 82E���
8� �$ 82E���

61 Uhjho ghu yrughuhq Vxemxqnwlrq +YV,=
8�E� � �� �$ 82c �(8�E� � ��c � �$ 82

8�E� � �� �$ 82
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Devfkqlww 8143 Vhtxhq}hqndonÿo xqg vhpdqwlvfkh Wdeohdxv
71 Uhjho ghu klqwhuhq Vxemxqnwlrq +KV,=

8�c � �$ 82E� � ��c �
8� �$ 82E� � ��

81 Uhjhoq ghu yrughuhq Nrqmxqnwlrq +YN ,=
8�E� a��c � �$ 82
8�E� a�� �$ 82

8�E� a��c � �$ 82
8�E� a �� �$ 82

91 Uhjho ghu klqwhuhq Nrqmxqnwlrq +KN ,=
8� �$ 82E� a��c �(8� �$ 82E� a��c �

8� �$ 82E� a ��
:1 Uhjho ghu yrughuhq Dgmxqnwlrq +YD,=

8�E� b��c � �$ 82(8�E� b��c � �$ 82
8�E� b�� �$ 82

;1 Uhjhoq ghu klqwhuhq Dgmxqnwlrq +KD,=
8� �$ 82E� b ��c �
8� �$ 82E� b��

8� �$ 82E� b ��c �
8� �$ 82E� b��

Uhjhoq iÿu zhlwhuh Rshudwruhq odvvhq vlfk dqdorj dxivwhoohq1
Dx�hu ghq dqjhjhehqhq Uhjhoq ndqq lp Ndonÿo J6 glh Dqrugqxqj ghu Iruphoq yru +rghu

qdfk, ghp ]hlfkhq �$ eholhelj yhuçqghuw/ hlqh Zlhghukroxqj hlq xqg ghuvhoehq Irupho ehvhl0
wljw xqg vrzrko yru dov dxfk qdfk ghp ]hlfkhq �$ hlqh eholheljh Irupho hlqjhiÿkuw zhughq1
G61 Hlqhq Ehzhlv hlqhu Vhtxhq} qhqqw pdq hlqh Irojh yrq Vhtxhq}hq/ yrq ghqhq mhgh
hlq D{lrp lvw rghu dxv yrukhujhkhqghq Vhtxhq}hq qdfk ghq Vfkox�uhjhoq jhzrqqhq zxugh1
Glh ohw}wh Vhtxhq} glhvhu Irojh lvw hlqh lq J6 ehzhlveduh Vhtxhq}1

G71 Hlq Wkhruhp yrq J6 qhqqw pdq hlqh Vhtxhq} �$ �/ iÿu glh hv hlqhq Ehzhlv jlew1
Hv jhowhq irojhqgh Phwdwkhruhph=
PW41 Hlqh Vhtxhq}�$ ��c �2c � � � c �? lvw jhqdx gdqq hlq Wkhruhp yrqJ6/ zhqq glh Irupho
�� b �2 b � � � b �? hlq Wkhruhp lp Ndonÿo ghu vhpdqwlvfkhq Wdeohdxv lvw1

PW51 Hlqh Vhtxhq} ��c �2c � � � c �? �$ ��c �2c � � � c �? lvw jhqdx gdqq lq J6 ehzhlvedu/
zhqq glh Irupho �� a �2 a � � � a �? � �� b �2 b � � � b �? hlq Wkhruhp lp V|vwhp ghu
vhpdqwlvfkhq Wdeohdxv lvw1

Glh Ehzhlvh yrq PW4 xqg PW5 jhehq zlu qlfkw dq/ zlu yhughxwolfkhq qxu glh Juxqgjhgdqnhq1
Zhqq zlu hlq jhvfkorvvhqhv vhpdqwlvfkhv Wdeohdx iÿu hlqh Irupho � kdehq/ vr eloghq zlu iÿu
mhghv Whlowdeohdx glhvhv Wdeohdxv dxi irojhqgh Zhlvh hlqh Vhtxhq}= Dooh Iruphoq ghv olqnhq
Whlowdeohdxv vfkuhlehq zlu olqnv yrp Vhtxhq}hq}hlfkhq �$/ xqg dooh Iruphoq ghv uhfkwhq Whlo0
wdeohdxv vfkuhlehq zlu uhfkwv yrp Vhtxhq}hq}hlfkhq �$1 Dooh vr hukdowhqhq Vhtxhq}hq vlqg
D{lrph yrq J6/ gd md dooh Whlowdeohdxv jhvfkorvvhq vlqg1 Dxi glhvh Vhtxhq}hq zhqghq zlu lq
J6 glh johlfkqdpljhq Uhjhoq zlh lp Ndonÿo ghu vhpdqwlvfkhq Wdeohdxv/ qxu lq xpjhnhkuwhu
Uhlkhqirojh/ dq1 Dxi glhvh Zhlvh hukdowhq zlu hlqhq Ehzhlv ghu Vhtxhq} �$ �1 Lq xpjhnhkuwhu
Ulfkwxqj zlug ghu Ehzhlv dqdorj jhiÿkuw1

Zlu edxhq hlqhq Ehzhlv ghu Vhtxhq} �$ Ra ^ � �E�Rb�^� lp Ndonÿo J6 dxi/ lqghp zlu
yrq ghp jhvfkorvvhqhq vhpdqwlvfkhq Wdeohdx ghu Irupho R a ^ � �E�R b�^� lp Devfkqlww 47
ghv ylhuwhq Ndslwhov dxvjhkhq1
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41 R a ^c Rc ^c�R b �^c�R �$ Rc�E�R b �^�c R a ^ � �E�R b�^� +Df,
51 R a ^c Rc ^c�R b �^c�^ �$ ^c�E�R b �^�c R a ^ � �E�R b �^� +Df,
61 R a ^c Rc ^c�R b �^c�R �$ �E�R b �^�c R a ^ � �E�R b �^� +41/ YQ ,
71 R a ^c Rc ^c�R b �^c�^ �$ �E�R b �^�c R a ^ � �E�R b �^� +51/ YQ ,
81 R a ^c Rc ^c�R b �^ �$ �E�R b �^�c R a ^ � �E�R b �^� +61/ 71/ YD,
91 R a ^c�R b �^ �$ �E�R b �^�c R a ^ � �E�R b �^� +81/ YN,
:1 R a ^ �$ �E�R b �^�c R a ^ � �E�R b�^� +91/ KQ ,
;1 �$ R a ^ � �E�R b �^� +:1/ KV,1
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91 Ndslwho
D{lrpdwlvfkhu Dxiedx ghu nodvvlvfkhq
}zhlzhuwljhq Dxvvdjhqorjln +Dxvvdjhqndonÿo,

914 Dxvvdjhqdojheud xqg Dxvvdjhqndonÿo
Yrq ghq Wdxwrorjlhq hlqhu jhjhehqhq Dxvvdjhqdojheud ndqq pdq hlqljh Wdxwrorjlhq dxvzçkohq
xqg Uhjhoq dqjhehq/ qdfk ghqhq pdq dxv glhvhq Wdxwrorjlhq glh ÿeuljhq Wdxwrorjlhq jhzlqqhq
ndqq1 Glh dxvjhzçkowhq Wdxwrorjlhq qhqqw pdq gdehl D{lrph/ glh huzçkqwhq Uhjhoq Vfkox�uh0
jhoq/ glh D{lrph xqg glh dxv ghq D{lrphq plw Kloih ghu Vfkox�uhjhoq jhzrqqhqhq Wdxwrorjlhq
Wkhruhph1 Hlq dxi vrofkh Zhlvh dxijhedxwhv orjlvfkhv V|vwhp jhkùuw }x ghq vrjhqdqqwhq Dxv0
vdjhqndonÿohq1 Hlq Dxvvdjhqndonÿo zlug lq glhvhp Idooh plw ghp ]lho dxijhedxw/ gd� glh Phqjh
ghu Wkhruhph xqg glh Phqjh ghu Wdxwrorjlhq ghu jhjhehqhq Dxvvdjhqdojheud lghqwlvfk vlqg1
Ghq Dxiedx hlqhv Dxvvdjhqndonÿov qhqqw pdq klhu hlqh D{lrpdwlvlhuxqj hlqhu jhjhehqhq Dxv0
vdjhqdojheud1 Ehl hlqhp vrofkhq Dxiedx zloo pdq glh Xqwhuvxfkxqj ghu Phqjh doohu Wdxwrorjlhq
dxi glh Xqwhuvxfkxqj ghu Hljhqvfkdiwhq hlqhu ehvfkuçqnwhq ]dko yrq Wdxwrorjlhq uhgx}lhuhq
xqg gdiÿu hlqh hlqidfkh xqg ehtxhph Phwkrgh dqjhehq1

Elv mhw}w kdehq zlu ghq Dxvvdjhqndonÿo dov hlq khxulvwlvfkhv Plwwho fkdudnwhulvlhuw/ gdv lq
ghu Dxvvdjhqdojheud yhuzhqghw zlug1 Hv lvw dehu dxfk glh xpjhnhkuwh Eh}lhkxqj pùjolfk1 Gd0
ehl zlug hlq Dxvvdjhqndonÿo xqdekçqjlj yrq hlqhu Dxvvdjhqdojheud dov vhoevwçqgljhv V|vwhp
dxijhedxw= Hv zhughq hlq Yhu}hlfkqlv ghu Dxvvdjhqyduldeohq xqg Rshudwruhq/ Uhjhoq }xu Elo0
gxqj yrq Iruphoq/ hlq Yhu}hlfkqlv ghu dov D{lrph dxvjhzçkowhq Iruphoq/ hlq Yhu}hlfkqlv yrq
Vfkox�uhjhoq xvz1 dqjhjhehq1 Glh vhpdqwlvfkhq Whuplql � xqg s zhughq gdehl qlfkw yhuzhq0
ghw1 Iÿu glh Xqwhuvxfkxqj ghu Hljhqvfkdiwhq ghv Ndonÿov zlug dov khxulvwlvfkhv Plwwho hlqh
Dxvvdjhqdojheud jhvfkd�hq rghu khudqjh}rjhq +zhqq hv vlh lq ihuwljhu Irup jlew,1 Pdq pdfkw
gdv/ xp ihvw}xvwhoohq/ re ghu Ndonÿo zlghuvsuÿfkolfk lvw rghu qlfkw rghu re glh Phqjh ghu lq
lkp deohlweduhq Wkhruhph dxvuhlfkhqg yroovwçqglj lvw rghu qlfkw1 Hlqh Dxvvdjhqdojheud lvw
gd}x riwpdov qrwzhqglj xqg qlfkw qxu hlq pùjolfkhv khxulvwlvfkhv Plwwho1

Grfk dxfk lp }zhlwhq Idoo zhughq Dxvvdjhqndonÿoh/ zhqq vlh lp Lqwhuhvvh ghu Zlvvhqvfkdiw
ghu Orjln xqg iÿu glh Oùvxqj vsh}lhoohu orjlvfkhu Sureohph ehvwlppw vlqg/ vr nrqvwuxlhuw/ gd�
h{lvwlhuhqgh rghu dqqhkpeduh Dxvvdjhqdojheuhq hlqhq zhvhqwolfkhq Hlq x� dxi vlh dxvÿehq xqg
lq jhzlvvhp Udkphq glh Duw xqg glh Hljhqvfkdiwhq lkuhu Hohphqwh yrudxvehvwlpphq1

Hlqhq Dxvvdjhqndonÿo qhqqw pdq nodvvlvfk/ zhqq dooh vhlqh Wkhruhph Wdxwrorjlhq lq hlqhu
}zhlzhuwljhq Dxvvdjhqdojheud xqg dooh Wdxwrorjlhq hlqhu }zhlzhuwljhq Dxvvdjhqdojheud +plw
ghq hqwvsuhfkhqghq orjlvfkhq Rshudwruhq, lq ghp Ndonÿo Wkhruhph vlqg1 Nodvvlvfkhq Dxvvd0
jhqndonÿo qhqqw pdq dehu dxfk ghq jdq}hq Ehuhlfk ghu Orjln/ lq ghp vrofkh Ndonÿoh gdujhvwhoow
xqg lkuh Hljhqvfkdiwhq xqg Eh}lhkxqjhq xqwhuvxfkw zhughq1

915 Edvlv ghv Ndonÿov QV
Doskdehw ghv Ndonÿov QV =

41 glh Exfkvwdehq R/ ^/ o plw xqg rkqh Lqgl}hv 0 Dxvvdjhqyduldeohq
51 � xqg � 0 glh dxvvdjhqorjlvfkhq Rshudwruhq ghu Qhjdwlrq xqg Vxemxqnwlrq
61 Nodpphuq dov Kloiv}hlfkhq1
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91 Ndslwho Dxvvdjhqndonÿo

G41 Dxvvdjhqorjlvfkh Irupho=
41 Hlqh Dxvvdjhqyduldeoh lvw hlqh dxvvdjhqorjlvfkh Irupho>
51 zhqq � hlqh dxvvdjhqorjlvfkh Irupho lvw/ vr lvw �� hlqh dxvvdjhqorjlvfkh Irupho>
61 zhqq � xqg� dxvvdjhqorjlvfkh Iruphoq vlqg/ vr lvw E� � �� hlqh dxvvdjhqorjlvfkh Irupho>
71 hlqh dxvvdjhqorjlvfkh Irupho olhjw qxu yru/ zhqq hv dxi Juxqg ghu Sxqnwh 406 ghu Idoo lvw1

G51 Zhqq E� � �� hlqh Irupho lvw/ vr qhqqhq zlu ghq Rshudwru � Kdxswvxemxqnwlrq
glhvhu Irupho/ glh Irupho � Dqwh}hghqw xqg glh Irupho � Nrqvhtxhqw glhvhu Irupho1

G61 Hlqh Irupho � nrppw lq hlqhu Irupho � yru +kdw hlq Yrunrpphq lq �, jhqdx gdqq/
zhqq � hlq judsklvfkhu Whlo yrq � lvw xqg gdehl ghu Gh�qlwlrq G4 jhqÿjw1
Plw ghp V|pero �i@*�j vwhoohq zlu glh Irupho gdu/ glh pdq dxv � gxufk Hlqvhw}hq ghu

Irupho � iÿu glh Yduldeoh @ ÿehudoo/ zr glhvh lq � yrunrppw/ hukçow1
Plw ghp V|pero �d�*�o vwhoohq zlu hlqh Irupho gdu/ glh pdq dxv � gxufk Huvhw}hq yrq qxoo

rghu phku Yrunrpphq ghu Irupho � lq � +qlfkw xqehglqjw doohu, gxufk glh Irupho � hukçow1
D{lrph yrq QV =
D41 ER � E^ � R��
D51 EER � E^ � o�� � EER � ^� � ER � o���
D61 EE�R � �^� � E^ � R��1
Gdv D{lrp D4 qhqqw pdq Jhvhw} ghu Suçplvvhqehodvwxqj/ gdv D{lrp D5 Iuhjhvfkhq Nhwwhq0
vfkox� +rghu Glvwulexwlrqvjhvhw} ghu Vxemxqnwlrq, xqg gdv D{lrp D6 xpjhnhkuwhv Jhvhw} ghu
Nrqwudsrvlwlrq1
Vfkox�uhjhoq yrq QV =
U41 Zhqq @ hlqh Yduldeoh lvw/ vr hukçow pdq �i@*�j dxv �/ zrehl � hlqh eholheljh Irupho
lvw1

U51 Dxv ghq Iruphoq E� � �� xqg � hukçow pdq glh Irupho �1
Glh Uhjho U4 qhqqw pdq Hlqvhw}xqjvuhjho iÿu Yduldeohq/ glh Uhjho U5 Dewuhqqxqjvuhjho rghu
prgxv srqhqv1 Lq U5 qhqqw pdq glh Irupho E� � �� jur�h Yrudxvvhw}xqj xqg glh Irupho �
nohlqh Yrudxvvhw}xqj1 Zlu wuh�hq glh johlfkhq Yhuhlqeduxqjhq ÿehu Nodpphuhlqvsduxqjhq zlh
lq ghu Dxvvdjhqdojheud1

916 Ehzhlvh xqg Ehzhlvh dxv Dqqdkphq +Deohlwxqjhq,
G41 Hlq Ehzhlv hlqhu Irupho � lp Ndonÿo QV lvw hlqh hqgolfkh Irojh yrq Iruphoq/ yrq
ghqhq mhgh hqwzhghu hlq D{lrp yrq QV lvw rghu dxv yrukhujhkhqghq Iruphoq ghu Irojh qdfk
ghq Vfkox�uhjhoq U4 rghu U5 jhzrqqhq zxugh/ zrehl glh ohw}wh Irupho ghu Irojh � lvw1 Hlqh
Irupho/ iÿu glh hv lq QV hlqhq Ehzhlv jlew/ qhqqw pdq hlqh lq QV ehzhlveduh Irupho
rghu hlq Wkhruhp yrq QV 1

Vr lvw ehlvslhovzhlvh glh Irojh yrq Iruphoq
41 R � E^ � o� � ER � ^ � ER � o��
51 R � E^ � R� � ER � ^ � ER � R��
61 R � E^ � R�
71 R � ^ � ER � R�
81 R � E^ � R� � ER � R�
91 R � R
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hlq Ehzhlv ghu Irupho R � R lq QV1 Glh Irupho lq ghu huvwhq ]hloh lvw D5/ glh Irupho 5 hukçow
pdq qdfk U4 dxv D5 +iÿu glh Yduldeoh o zlug glh Irupho R hlqjhvhw}w,/ glh 61 ]hloh lvw D4/ glh
Irupho 7 hukçow pdq qdfk U5 dxv ghu 51 xqg 61 ]hloh/ glh Irupho 8 hukçow pdq dxv 7 qdfk ghu
Hlqvhw}xqjvuhjho +iÿu ^ zlug E^ � R� hlqjhvhw}w,/ glh 91 Irupho hukçow pdq vfkolh�olfk dxv 6 xqg
8 qdfk U51 Gdplw kdehq zlu gdv huvwh Wkhruhp ehzlhvhq=
W41 R � R

Zlu pdfkhq gdudxi dxiphunvdp/ gd� hlq Ehzhlv hlqhu Irupho hlq vlfkweduhv �Glqj� lvw/ g1 k1
hlqh Irojh yrq vlfkweduhq V|perohq/ glh lq hlqhu ehvwlppwhq Rugqxqj xqg qdfk ehvwlppwhq
Uhjhoq jhvfkulhehq vlqg1 Dx�hughp lvw xqvhu Ehzhlvehjul� lp irojhqghq Vlqqh h�hnwly= Yrq
mhghu yrujhjhehqhq Irojh yrq Iruphoq ndqq pdq lq hqgolfk ylhohq Vfkulwwhq hqwvfkhlghq/ re vlh
hlq Ehzhlv lvw rghu qlfkw1

Zhqq hlqh Irupho � hlq Wkhruhp lvw/ vr vfkuhlehq zlu glhv ghu Nÿu}h kdoehu plw ghp V|pero
c �1

Glhvhv V|pero lvw qxu hlqh nxu}h Vfkuhlezhlvh ghu Ehkdxswxqj �Glh Irupho � lvw hlq Wkhr0
uhp� xqg qlfkwv dqghuhv1 Hv lvw hlq Plwwho ghu Vsudfkh/ lq ghu zlu ÿehu Iruphoq ghv V|vwhpv
QV vsuhfkhq/ xqg qlfkw hlq Hohphqw ghu Vsudfkh yrq QV vhoevw1 Lp zhlwhuhq jhehq zlu Ehzhlvh
yrq Wkhruhphq dov Irojhq yrq Iruphoq dq xqg vfkuhlehq uhfkwv yrq lkqhq lq Nodpphuq/ dxi
Juxqg zhofkhu Wkhruhph xqg Uhjhoq glhvhu rghu mhqhu Vfkulww ghv Ehzhlvhv yroo}rjhq zxugh1

Phkupdoljh Dqzhqgxqjhq yrq U4 zhughq dxfk qxu plw U4 jhnhqq}hlfkqhw1 Zlu looxvwulhuhq
glhv dp Ehlvslho ghv irojhqghq Wkhruhpv1
W51 �R � ER � ^�

41 �^ � �R � ER � ^� +D6/ U4,
51 �^ � �R � ER � ^� � E�R � E�^ � �R � ER � ^��� +D4/ U4,
61 �R � E�^ � �R � ER � ^�� +41/ 51/ U5,
71 �R � E�^ � �R � E^ � ^�� � E�R � E�^ � �R� � E�R � ER � ^��� +D5/ U4,
81 �R � E�^ � �R� � E�R � ER � ^�� +61/ 71/ U5,
91 �R � E�^ � �R� +D4/ U4,
:1 �R � ER � ^� +81/ 91/ U5,

Hlq xqg gdvvhoeh Wkhruhp ndqq dxi yhuvfklhghqh Zhlvh ehzlhvhq zhughq1 Hlqh Dxijdeh
ghu Hqwzlfnoxqj yrq Ndonÿohq ehvwhkw gdulq/ Ehzhlvyhuidkuhq }x �qghq/ glh gdv Ehzhlvhq
yrq Wkhruhphq huohlfkwhuq1 Plw ghp Ghgxnwlrqvwkhruhp zhughq zlu lp Devfkqlww 8 hlq vhku
hlqidfkhv xqg ehtxhphv Yhuidkuhq }xp Ehzhlv yrq Wkhruhphq nhqqhqohuqhq1 Yruehuhlwhqg
pÿvvhq zlu gd}x qrfk hlqljh qhxh Ehjul�h hlqiÿkuhq1
G51 Hlqh Yduldqwh hlqhu Irupho � qhqqhq zlu hlqh Irupho �/ glh pdq dxv � gxufk hlqh
vrofkh Hlqvhw}xqj yrq Yduldeohq hukçow/ ehl ghu }zhl Yrunrpphq hlq xqg ghuvhoehq Yduldeohq
lq � Yrunrpphq hlq xqg ghuvhoehq Yduldeohq xqg }zhl Yrunrpphq yhuvfklhghqhu Yduldeohq lq
� Yrunrpphq yhuvfklhghqhu Yduldeohq eohlehq1 Ehlvslhovzhlvh vlqg glh Iruphoq o � E^ � o�/
^ � ER � ^� Yduldqwhq ghu Irupho R � E^ � R�1 Hqwvsuhfkhqg yhuzhqghq zlu glh Dxvguÿfnh
Yduldqwh hlqhv D{lrpv/ Yduldqwh hlqhv Wkhruhpv xqg Yduldqwhqehzhlv1

G61 Hlq Ehzhlv hlqhu Irupho � dxv ghq Dqqdkphiruphoq ��c � � � c �? +v|perolvfk=
��c � � � c �? c �, lvw hlqh hqgolfkh Irojh yrq Iruphoq/ ghuhq ohw}whv Jolhg glh Irupho � lvw xqg
yrq ghqhq mhgh hqwzhghu hlqh Yduldqwh hlqhv D{lrpv rghu hlqh ghu Dqqdkphiruphoq ��c � � � c�?
lvw rghu dxv }zhl yrukhujhkhqghq Jolhghuq ghu Irojh plw Kloih ghu Dewuhqqxqjvuhjho U5 rghu
dxv hlqhp yrukhujhkhqghq Jolhg ghu Irojh plw Kloih ghu Hlqvhw}xqjvuhjho U4 jhzrqqhq zxugh/
zrehl ehl hlqhu Dqzhqgxqj yrq U4 qxu iÿu vrofkh Yduldeohq hlqjhvhw}w zlug/ glh qlfkw lq ghq

43:



91 Ndslwho Dxvvdjhqndonÿo
Dqqdkphiruphoq ��c � � � c �? yrunrpphq1 Dqvwhooh ghv Dxvguxfnv �Ehzhlv hlqhu Irupho � dxv
ghq Dqqdkphiruphoq ��c � � � c �?� vsuhfkhq zlu dxfk yrq hlqhu Deohlwxqj hlqhu Irupho �
dxv ghq Iruphoq ��c � � � c �?1
Hlqh Deohlwxqj xqwhuvfkhlghw vlfk yrq hlqhp Ehzhlv gdgxufk/ gd� lq hlqhu Deohlwxqj dx�hu

ghq D{lrphq dxfk Yduldqwhq yrq D{lrphq xqg glh mhzhloljhq Dqqdkphiruphoq yhuzhqghw
zhughq nùqqhq xqg gd� glh Dqzhqgxqj ghu Hlqvhw}xqjvuhjho hlqjhvfkuçqnw zlug1

Zlu nùqqhq hlqhq Ehzhlv dov hlqhq Vsh}ldoidoo hlqhu Deohlwxqj ehwudfkwhq/ ehl ghp ? ' f lvw/
gd lq glhvhp Idooh dxfk glh Ehvfkuçqnxqj ghu Hlqvhw}xqjvuhjho dxijhkrehq lvw1
Ehlvslho iÿu hlqhq Ehzhlv dxv Dqqdkphq= Zlu ehzhlvhq glh Deohlwedunhlwveh}lhkxqj
W61 R � ^c ^ � oc R c o
+lq Devfkqlww 8 zlug ghxwolfk/ zduxp zlu Deohlwedunhlwveh}lhkxqjhq dov Wkhruhph plw}çkohq,1
Deohlwxqj=
41 R � ^ +DI,
51 ^ � o +DI,
61 R +DI,
71 ^ +41/ 61/ U5,
81 o +51/ 71/ U5,
Glh Hlqvfkuçqnxqj iÿu glh Hlqvhw}xqjvuhjho lq Ehzhlvhq dxv Dqqdkphq lvw zhvhqwolfk1 Zÿu0

gh pdq glhvh Hlqvfkuçqnxqj qlfkw wuh�hq/ kçwwh ehlvslhovzhlvh irojhqgh Deohlwedunhlwveh}lhkxqj
Jÿowljnhlw= R c ^1 Vrofk hlq Deohlwedunhlwvehjul� zçuh dehu zhuworv1 Zlu kdwwhq ehlp zdku0
khlwvixqnwlrqdohq Dxiedx ghu Dxvvdjhqorjln ihvwjhvwhoow/ gd� glh Hlqvhw}xqjvuhjho }zdu yrq
Wdxwrorjlhq vwhwv }x Wdxwrorjlhq xqg yrq Nrqwudglnwlrqhq vwhwv }x Nrqwudglnwlrqhq iÿkuw/ gd�
vlh dehu qlfkw yrq orjlvfk lqghwhuplqlhuwhq Iruphoq vwhwv }x orjlvfk lqghwhuplqlhuwhq Iruphoq
iÿkuw1 Plw dqghuhq Zruwhq/ iÿu glh Hlqvhw}xqjvuhjho jlow qlfkw= Zhqq glh Yrudxvvhw}xqjhq
ghu Uhjho ehl hlqhu ehvwlppwhq Zhuwnrpelqdwlrq ghu Yduldeohq ghq Zhuw � kdehq/ vr kdehq
dxfk glh Irojhuxqjhq ehl glhvhu Nrpelqdwlrq ghq Zhuw �1 Gd glh Dqqdkphiruphoq lq hl0
qhu Deohlwxqj eholheljh Iruphoq +Wdxwrorjlhq/ Nrqwudglnwlrqhq/ rghu orjlvfk lqghwhuplqlhuwh
Iruphoq, vhlq nùqqhq/ vlqg Hlqvhw}xqjhq iÿu Yduldeohq/ glh lq ghq Dqqdkphiruphoq yrunrp0
phq/ yhuerwhq1 Xp wurw}ghp lq Deohlwxqjhq dooh Hlqvhw}xqjhq lq D{lrphq xqg Wkhruhphq
}x hupùjolfkhq/ zxughq glh Ehjul�h �Yduldqwh hlqhv D{lrpv� xqg �Yduldqwh hlqhv Wkhruhpv�
hlqjhiÿkuw1
ßexqjhq=
Ehzhlvhq Vlh irojhqgh Deohlwedunhlwveh}lhkxqjhq=
41 ^ � oc R � ^c R c o
51 R � ^ � oc ^ c o
61 �R � �^c ^ c o � R$

917 Dejhohlwhwh Rshudwruhq
Lp V|vwhp QV kdehq zlu qxu glh Qhjdwlrq xqg glh Vxemxqnwlrq dov Juxqgrshudwruhq1 Dqghuh
dxvvdjhqorjlvfkh Rshudwruhq odvvhq vlfk plw Kloih irojhqghu Gh�qlwlrqhq hlqiÿkuhq1
G41 E� b �� �(es E�� � ��
G51 E� a �� �(es �E� � ���
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G61 E� m �� �(es E�� b ���
G71 E�|�� �(es E�� a ���
G81 E� 9� �� �(es E� a ��� b E�� a ��
G91 E� � �� �(es E� � �� a E� � ��1
Plw glhvhq Gh�qlwlrqhq kdehq zlu glh Hqwvfkhlgxqj jhwur�hq/ gd� mhzhlov glh Irupho olqnv yrp
Gh�qlwlrqv}hlfkhq �(es +Gh�qlhqgxp, hlqh Denÿu}xqj iÿu glh Irupho uhfkwv yrp Gh�qlwlrqv0
}hlfkhq +Gh�qlhqv, lvw1 Dxi Juxqg xqvhuhu Hqwvfkhlgxqj vlqg glh Iruphoq uhfkwv xqg olqnv
yrp Gh�qlwlrqv}hlfkhq mhzhlov ehghxwxqjvjohlfk1 Zhqq zlu hlqh Gh�qlwlrq ghu Irup � �(es �
dn}hswlhuw kdehq/ vr vwhoohq glh V|peroh �/ �d�*�o glh johlfkh Irupho gdu1 Zlu nùqqhq ghvkdoe
irojhqgh Huvhw}xqjvuhjho iÿu gh�qlwlrqvjohlfkh Iruphoq dn}hswlhuhq=
UG= Zhqq � �(es � xqg c �/ vr c �d�*�o xqg c �d�*�o1

918 Ghgxnwlrqvwkhruhp
PW41 +Ghgxnwlrqvwkhruhp,1 Zhqq ��c � � � c�? c �/ vr ��c � � � c �?3� c �? � �1
Ehzhlv= Qdfk ghu Ehglqjxqj yrq PW4 lvw hlq Ehzhlv yrq � dxv ghq Dqqdkphiruphoq ��c � � �
� � � c �? jhjhehq1 Glh irojhqgh Irojh yrq Iruphoq vhl ghu Ehzhlv yrq � dxv ghq Dqqdkphiruphoq
��c � � � c �?=
+L, ��

�
�
�
�?3�
�?
�
�
�
�
�o

�o lvw gdqq glh Irupho �1 Zlu ehzhlvhq PW4 gxufk Dqjdeh hlqhv h�hnwlyhq Yhuidkuhqv/
qdfk ghp pdq mhghq Ehzhlv dxv Dqqdkphq ��c � � � c �? c � lq ghq Ehzhlv dxv Dqqdkphq
��c � � � c �?3� c �? � � xpiruphq ndqq1 Gd}x iruphq zlu glh Deohlwxqj L lq irojhqgh Irupho0
irojh xp=
+LL, �? � ��

�
�
�
�? � �?3�
�? � �?
�
�
�
�
�? � �o�
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Glh Iruphoirojh LL lvw qrfk nhlqh Deohlwxqj1 Zlu }hljhq mhw}w gxufk Lqgxnwlrq ÿehu ghq Lqgh{
yrq �/ zlh pdq glhvh Iruphoirojh gxufk vxn}hvvlyh Hlqvfklhexqjhq lq glh Deohlwxqj
+LLL,��c � � � c �?3� c �? � �
xpiruphq ndqq1
Dqidqjvvfkulww ghv Lqgxnwlrqvehzhlvhv= Dxv ghu Gh�qlwlrq hlqhv Ehzhlvhv dxv Dqqdkphq hujlew
vlfk/ gd� �� lq +L, hlqh Dqqdkphirupho +DI , rghu hlqh Yduldqwh hlqhv D{lrpv +YD, vhlq ndqq1
Lvw �� hlqh Dqqdkphirupho/ vr vlqg zlhghu }zhl Içooh pùjolfk= �� ndqq glh Dqqdkphirupho
�? rghu hlqh Dqqdkphirupho yhuvfklhghq yrq �? vhlq1 Zlu kdehq dovr glh irojhqghq guhl Içooh
}x xqwhuvfkhlghq=
d, �� ' T �
e, �� ' �8 9' �?
f, �� ' �8 ' �?1
Zlu jhehq mhw}w iÿu glhvh Içooh glh Hlqvfklhexqjhq dq/ glh glh Dqidqjvirupho yrq +LL, lq hlqhq
Dqidqj ghu Deohlwxqj +LLL, yhuzdqghoq1
d, 41 �� +YD,

51 �� � E�? � ��� +D4/ U4,
61 �? � �� +41/ 51/ U5,

e, 41 �� +DI 9' �?,
51 �� � E�? � ��� +D4/ U4,
61 �? � �� +41/ 51/ U5,

f, �? � �� +W4/ U4/ �� ' �?,1
Gdplw lvw ghu Dqidqjvvfkulww ghv Lqgxnwlrqvehzhlvhv ehhqghw1
Lqgxnwlrqvdqqdkph= Lq ghu Iruphoirojh +LL, zxughq elv }xu Irupho �? � �?3� dooh huirughuol0
fkhq Hlqvfklhexqjhq yrujhqrpphq1
Lqgxnwlrqvvfkulww= Zlu }hljhq mhw}w/ zhofkh Hlqvfklhexqjhq pdq lq +LL, yru �? � �? pdfkhq
px�1 Gd}x xqwhuvfkhlghq zlu zlhghu dooh Içooh/ zlh �? lq +L, jhzrqqhq zhughq ndqq1 Dx�hu ghq
guhl lp Dqidqjvvfkulww ghv Ehzhlvhv ehwudfkwhwhq Içoohq/ glh klhu jhqdxvr ehkdqghow zhughq/
vlqg qdfk ghu Gh�qlwlrq hlqhv Ehzhlvhv dxv Dqqdkphq qrfk irojhqgh }zhl Içooh pùjolfk=
g, �? zlug dxv }zhl yrukhujhkhqghq Iruphoq ghu Irojh �& � �? xqg �& qdfk ghu

Dewuhqqxqjvuhjho U5 jhzrqqhq/
h, �? zlug dxv hlqhu yrukhujhkhqghq Irupho �� ghu Irojh plw Kloih ghu Hlqvhw}xqjvuhjho U4

jhzrqqhq/ zrehl glh Dxvvdjhqyduldeoh/ iÿu glh hlqh Hlqvhw}xqj yrujhqrpphq zlug/ qlfkw
lq ghq Dqqdkphiruphoq ��c � � � c �? yrunrppw1

Lp Idoo g, qhkphq zlu irojhqgh Hlqvfklhexqjhq yru=
g, 41 �? � E�& � �?� � E�? � �& � E�? � �?�� +D5/ U4,

51 �? � �& � E�? � �?� +41/ �? � E�& � �?�/ U5,
61 �? � �? +51/ �? � �&/ U5 ,1

Glh ehlghq Iruphoq �? � E�& � �?� xqg �? � �& vwhkhq dxi Juxqg ghu Lqgxnwlrqvdqqdkph
lq ghu yrukhujhkhqghq Irojh1

Lp Idooh h, vlqg nhlqh Hlqvfklhexqjhq huirughuolfk/ gd zlu �? � �? qdfk ghu johlfkhq Hlq0
vhw}xqj dxv �? � �� hukdowhq/ qdfk ghu pdq �? dxv �� hukçow1 �? yhuçqghuw vlfk ehl glhvhu
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Hlqvhw}xqj zhjhq ghu Hlqvfkuçqnxqj ghu Hlqvhw}xqjvuhjho lq Ehzhlvhq dxv Dqqdkphq qlfkw1
Gdplw lvw ghu Ehzhlv ghv Ghgxnwlrqvwkhruhpv ehhqghw1
Ehlp Ehzhlv ghv Ghgxnwlrqvwkhruhpv yhuzhqghwhq zlu qxu glh irojhqghq guhl Wkhruhph=
R � E^ � R�/
R � E^ � o� � ER � ^ � ER � o�� xqg
R � R1

Lq hlqhp d{lrpdwlvfkhq V|vwhp ghu Dxvvdjhqorjln plw ghq hqwvsuhfkhqghq Juxqgrshudwruhq
jhqÿjw ghu Ehzhlv glhvhu guhl Wkhruhph/ xp gdv Ghgxnwlrqvwkhruhp }x ehzhlvhq1 Dov Irojhuxqj
dxv ghp Ghgxnwlrqvwkhruhp hukdowhq zlu=
PW51 Zhqq ��c � � � c �? c �/ vr c �� � E�2 � � � � � E�? � �� � � ��1
Gdv Ghgxnwlrqvwkhruhp nrqvwdwlhuw hlqhq zhvhqwolfkhq ]xvdpphqkdqj }zlvfkhq Ehzhlvhq xqg
Deohlwxqjhq1 Zhqq zlu lp zhlwhuhq Wkhruhph ehzhlvhq zroohq/ vr jhqÿjw hv/ }xqçfkvw glh
hqwvsuhfkhqgh Deohlwedunhlwveh}lhkxqj }x ehzhlvhq xqg gdudxi gdv Ghgxnwlrqvwkhruhp dq}x0
zhqghq1 Dov dejhohlwhwh Vfkox�uhjho huohlfkwhuw xqv gdv Ghgxnwlrqvwkhruhp gdv Ilqghq yrq
Ehzhlvhq1 Dxv ghu lq Devfkqlww 6 ehzlhvhqhq Deohlwedunhlwveh}lhkxqj
R � ^c ^ � oc R c o

hukdowhq zlu gxufk guhlpdoljh Dqzhqgxqj yrq PW4
W61 c R � ^ � E^ � o � ER � o���
Lp zhlwhuhq vfkuhlehq zlu glh Ehzhlvh qlfkw lpphu yroovwçqglj dxi/ vrqghuq idvvhq pdqfkpdo
phkuhuh r�hqvlfkwolfkh Ehzhlvvfkulwwh }x hlqhp }xvdpphq1 Dx�hughp vfkuhlehq zlu dov Eh0
zhlv}hlohq dxfk Deohlwedunhlwveh}lhkxqjhq ghu Irup � c �/ pdfkhq yrq ghu Wudqvlwlylwçw ghu
Deohlwedunhlwveh}lhkxqj Jheudxfk xqg yhuzhqghq gdv Ghgxnwlrqvwkhruhp1
W71 �R � R � R

41 �R � ER � ^� +W5,
51 �R � R � E�R � ^� +41/ D5/ U4/ U5,
61 �R � R � E�R � �ER � R�� +51/ U4,
71 �R � R c �R � �ER � R� +61/ U5,
81 �R � �ER � R� c R � R � R +D6/ U4/ U5,
91 �R � �ER � R� c R +81/ W4/ U5,
:1 �R � R c R +71/ 91,
;1 c �R � R � R +:1/ GW,

Glh ]hloh : hukdowhq zlu dxv ghq ]hlohq 7 xqg 9 zhjhq ghu Wudqvlwlylwçw ghu Deohlwedunhlwveh0
}lhkxqj1
W81 E�R � ^� � E�R � �^ � R�
Gd}x ehzhlvhq zlu }xqçfkvw glh irojhqgh Deohlwedunhlwveh}lhkxqj=
�R � ^c�R � �^ c R/

xqg zhqghq gdudxi }zhlpdo gdv Ghgxnwlrqvwkhruhp dq1
41 �R � ^ +DI,
51 �R � �^ +DI,
61 �R � �^ � E^ � R� +D6,
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71 ^ � R +51/ 61/ U5,
81 �R � R +41/ 71/ W6/ U4/ U5,
91 R +81/ W7/ U5 ,1
PW61 Zhqq ��c � � � c �?c�� c � xqg ��c � � � c �?c�� c ��/ vr ��c � � � c �? c �1
Ehzhlv yrq PW6 = Dxi glh ehlghq Yrudxvvhw}xqjhq yrq PW6 zhqghq zlu mhzhlov PW4 dq xqg
hukdowhq=
+4, ��c � � � c �? c �� � �
+5, ��c � � � c �? c �� � ��1
Gxufk Hlqvhw}xqj lq W8 hukdowhq zlu=
+6, c E�� � �� � E�� � �� � ��1
Gxufk }zhlpdoljh Dqzhqgxqj yrq U5 hujlew vlfk=
��c � � � c �? c �1

ßexqjhq=

41 Plw ghp Ehzhlv ghv Ghgxnwlrqvwkhruhpv zxugh johlfk}hlwlj hlq h�hnwlyhv Yhuidkuhq
jhjhehq/ qdfk ghp pdq hlqh Dqzhqgxqj ghv Ghgxnwlrqvwkhruhpv holplqlhuhq ndqq1
Lq hlqhu jhjhehqhq Deohlwxqj px� pdq qxu glh hqwvsuhfkhqghq Xpirupxqjhq xqg
Hlqvfklhexqjhq yruqhkphq/ glh lp Ehzhlv ghv Ghgxnwlrqvwkhruhpv lq doojhphlqhu Irup
dqjhjhehq zxughq1 Iruphq Vlh glh Deohlwxqj yrq W6 vr xp/ gd� vlh hlq Ehzhlv yrq W6
rkqh Dqzhqgxqj yrq PW4 zlug$

51 Ehzhlvhq Vlh irojhqgh Wkhruhph=
W91 ��R � R
W:1 R � ��R
W;1 R � ^ � E�^ � �R�
W<1 R � E�^ � �ER � ^��
W431 R � ^ � E�R � ^ � ^�$

919 Vhpdqwlvfkh Lqwhusuhwdwlrq xqg Zlghuvsuxfkviuhlkhlw ghv Ndonÿov QV
Hlqh vhpdqwlvfkh Lqwhusuhwdwlrq hlqhv Ndonÿov lvw glh Jhvdpwkhlw yrq Uhjhoq/ qdfk ghqhq ghq
Iruphoq ghv Ndonÿov Zdkukhlwvzhuwh }xjhvfkulhehq zhughq1 Hlq vrofkhv Uhjhov|vwhp lvw hlqh
Dxvvdjhqdojheud1 Zlu yhuzhqghq dov vhpdqwlvfkh Lqwhusuhwdwlrq ghv NdonÿovQV glh lq ghu }zhl0
zhuwljhq Dxvvdjhqdojheud ehkdqghowhq Uhjhoq/ qdfk ghqhq Iruphoq plw ghu Vxemxqnwlrq xqg
ghu Qhjdwlrq Zdkukhlwvzhuwh }xjhvfkulhehq zhughq1 Zlu ehqxw}hq dxfk glh gruw hlqjhiÿkuwh
Whuplqrorjlh1 Glh klhu dqjhjhehqh Lqwhusuhwdwlrq qhqqhq zlu vhpdqwlvfkh Kdxswlqwhusuhwdwlrq
ghv Ndonÿov QV1
PW41 Mhghv Wkhruhp ghv Ndonÿov QV lvw hlqh Wdxwrorjlh1
Ehzhlv= Ghu Ehzhlv zlug lqgxnwly jhiÿkuw1 Zlu }hljhq }xqçfkvw/ gd� dooh D{lrph yrq QV
Wdxwrorjlhq vlqg1 Gdqq ÿehu}hxjhq zlu xqv gdyrq/ gd� glh Vfkox�uhjhoq yrq QV vwhwv yrq
Wdxwrorjlhq }x Wdxwrorjlhq iÿkuhq1 Dxv irojhqghq Wdehoohq lvw huvlfkwolfk/ gd� glh D{lrph
Wdxwrorjlhq vlqg=
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Devfkqlww 91: Vhpdqwlvfkh Yroovwçqgljnhlw
R � E^ � R�
� � � � �
� � s � �
s � � s s
s � s � s
� R � � ^ � E^ � R�
s � � s � � � � �
s � � � s � s � �
� s s s � � � s s
� s � � s � s � s
R � E^ � o� � ER � ^ � ER � o��
� � � � � � � � � � � � �
� s � s s � � � � s � s s
� � s � � � � s s � � � �
� � s � s � � s s � � s s
s � � � � � s � � � s � �
s � � s s � s � � � s � s
s � s � � � s � s � s � �
s � s � s � s � s � s � s

Qdfk W6 dxv Devfkqlww 8 ghv ylhuwhq Ndslwhov zlvvhq zlu ehuhlwv/ gd� glh Hlqvhw}xqjvuhjho U4
vwhwv yrq Wdxwrorjlhq }x Wdxwrorjlhq iÿkuw/ g1 k1/ glh Uhjho U4 hukçow glh Doojhphlqjÿowljnhlw1
Zhqq � � � xqg � Wdxwrorjlhq vlqg/ vr lvw qdfk ghu Zdkukhlwvwdehooh iÿu glh Vxemxqnwlrq
dxfk � hlqh Wdxwrorjlh/ g1 k1/ dxfk glh Uhjho U5 yhuhuew glh Doojhphlqjÿowljnhlw1 Gdplw lvw
PW4 ehzlhvhq1
PW51 +Wkhruhp ghu Zlghuvsuxfkviuhlkhlw eh}ÿjolfk ghu Qhjdwlrq,1 ]zhl Iruphoq � xqg
�� nùqqhq qlfkw ehlgh Wkhruhph yrq QV vhlq1

Ehzhlv= Dqjhqrpphq/ � xqg �� zçuhq ehlgh Wkhruhph/ gdqq pÿ�whq vlh qdfk PW4 ehlgh
Wdxwrorjlhq vhlq1 Gdv lvw dehu dxi Juxqg ghu Gh�qlwlrq ghu Qhjdwlrq qlfkw pùjolfk1
PW61 Gdv V|vwhp QV lvw devroxw zlghuvsuxfkviuhl1
Ghu Ehzhlv yrq PW6 hujlew vlfk xqplwwhoedu dxv PW51

91: Vhpdqwlvfkh Yroovwçqgljnhlw ghv Ndonÿov QV
Dqjhqrpphq/ � vhl hlqh Irupho/ xqg K�c � � � c K? vhlhq dooh lq lku yrunrpphqghq sdduzhlvh
yhuvfklhghqhq Yduldeohq/ q�c � � � c q? vhl hlqh eholheljh Zhuwnrpelqdwlrq/ glh ghq Yduldeohq }x0
jhvfkulhehq zlug1 Zhlwhu vhl �� glh Yduldeoh K� E� ' �c � � � c ?�/ zhqq K� ghu Zhuw � ehl ghu
jhjhehqhq Zhuwnrpelqdwlrq }xjhvfkulhehq zlug> xqg �� vhl �K�/ zhqq K� ghu Zhuw s }xjh0
vfkulhehq zlug1 Vfkolh�olfk vhl �W glh Irupho �/ zhqq � ehl ghu jhjhehqhq Zhuwnrpelqdwlrq
q�c � � � c q? ghu Yduldeohq ghq Zhuw � kdw/ xqg �W vhl ��/ zhqq � ehl glhvhu Zhuwnrpelqdwlrq
ghq Zhuw s dqqlppw1
PW41 ��c � � � c �? c �W1
Ehzhlv= Zlu iÿkuhq ghq Ehzhlv lqgxnwly ÿehu glh ]dko ghu Yrunrpphq yrq orjlvfkhq Rshudwr0
uhq lq �1 Dqjhqrpphq/ � vhl hlqh ghu Yduldeohq K�c � � � c K?1 Zhqq � ghu Zhuw � }xjhvfkulhehq
zlug/ vr nrppw vlh xqwhu ghq Dqqdkphq ��c � � � c �? rkqh Qhjdwlrq yru/ xqg �W lvw hlqh ghu
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Yduldeohq rkqh Qhjdwlrq1 Zhqq � ghu Zhuw s }xjhvfkulhehq zlug/ vr nrppw �� xqwhu ghq
Dqqdkphq ��c � � � c �? yru/ xqg �W lvw glh Irupho ��1 Qdfk ghu Gh�qlwlrq hlqhv Ehzhlvhv dxv
Dqqdkphq jlow gdqq lq ehlghq Içoohq
��c � � � c �? c �� E� ' �c � � � c ?�1

Zlu qhkphq dq/ � vhl ��/ xqg gdv Wkhruhp vhl iÿu � jÿowlj/ g1 k1
��c � � � c �? c �W/

zrehl �W hlqh ghu Iruphoq � rghu �� lq Dekçqjljnhlw gdyrq lvw/ re � ghq Zhuw � rghu s kdw1
Qhkphq zlu dq/ �W vhl �1 Gdqq jlow qdfk W:
��c � � � c �? c ���/

xqg gd ��� glh Irupho �� lvw/ jlow
��c � � � c �? c ��1

Dqjhqrpphq/ �W vhl ��1 Gdqq jlow
��c � � � c �? c �/

gd �� glh Irupho � lvw1 Xqg zhqq iÿu glh jhjhehqh Zhuwnrpelqdwlrq q�c � � � c q? glh Irupho
� ghq Zhuw � dqqlppw/ vr qlppw � ghq Zhuw s dq/ xqg �W lvw ��1 Zhqq klqjhjhq � ghq
Zhuw s kdw/ vr kdw � ghq Zhuw �/ xqg �W lvw �1 Zlu hukdowhq dovr
��c � � � c �? c �W1

Dqjhqrpphq/ � vhl � � (1 Qdfk ghu Lqgxnwlrqvdqqdkph jlow gdqq
��c � � � c �? c �W/
��c � � � c �? c (W/

zrehl �W xqg (W hqwvsuhfkhqg glh Iruphoq � xqg ( rghu �� xqg �( lq Dekçqjljnhlw gdyrq
vlqg/ re vlh ghq Zhuw � rghu s dqqhkphq1 Hv vlqg irojhqgh Içooh pùjolfk=
4, (W lvw (> gdqq lvw �W glh Irupho � � (/ gd ( ghq Zhuw � kdw xqg qdfk ghu Gh�qlwlrq

yrq � dxfk glh Irupho � � ( ghq Zhuw � kdw>
5, �W lvw ��> gdqq lvw �W johlfkidoov glh Irupho � � (/ zhlo � ghq Zhuw s kdw xqg irojolfk

� � ( ghq Zhuw �>
6, �W lvw �/ xqg (W lvw �(> gdqq lvw �W glh Irupho �E� � (�1
Iÿu ghq huvwhq Idoo hukçow pdq gdv Wkhruhp qdfk ghu Uhjho U5 dxv
��c � � � c �? c (/
��c � � � c �? c ( � E� � (�/

zrehl ( � E� � (� hlqh Hlqvhw}xqj lq hlqh sdvvhqgh Yduldqwh yrq D4 lvw1 Iÿu ghq }zhlwhq
Idoo hukçow pdq gdv Wkhruhp dqdorj dxv
��c � � � c �? c ��/
��c � � � c �? c �� � E� � (�/

zrehl �� � E� � (� hlqh Hlqvhw}xqj lq hlqh sdvvhqgh Yduldqwh yrq W5 lvw1 Iÿu ghq gulwwhq
Idoo hukçow pdq gdv Wkhruhp dxv
��c � � � c �? c �/
��c � � � c �? c �(/
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Devfkqlww 91; Hlq dqghuhu Yroovwçqgljnhlwvehzhlv
��c � � � c �? c � � E�( � �E� � (��

qdfk ghu Uhjho U5/ zrehl � � E�( � �E� � (�� hlqh Hlqvhw}xqj lq hlqh Yduldqwh yrq W< lvw1
PW51 +Wkhruhp ghu vhpdqwlvfkhq Yroovwçqgljnhlw,1 Zhqq � hlqh Wdxwrorjlh lvw/ vr c �1
Ehzhlv= Dqjhqrpphq/ ��c � � � c �?c �W vhlhq glh johlfkhq Iruphoq zlh lq PW41 Gd � hlqh
Wdxwrorjlh lvw/ lvw �W lpphu glh Irupho �1 Qdfk PW4 jlow
��c � � � c �? c �1

Glhv jlow vrzrko lq ghp Idoo/ zr K? ghu Zhuw � }xjhvfkulhehq zlug xqg �? glh Yduldeoh K? lvw/
dov dxfk lq ghp Idoo/ zr K? ghu Zhuw s }xjhvfkulhehq zlug xqg �? glh Irupho �K? lvw1 Hv jlow
dovr
��c � � � c �?3�c K? c �/
��c � � � c �?3�c �K? c �1

Qdfk ghp Ghgxnwlrqvwkhruhp hukdowhq zlu
��c � � � c �?3� c K? � �/
��c � � � c �?3� c �K? � �1

Qdfk U5 xqg W43 hukdowhq zlu klhudxv
��c � � � c �?3� c �1

Dxi glhvh Zhlvh kdehq zlu glh Dqqdkph �? ehvhlwljw1 Zhqq zlu dxi dqdorjh Zhlvh glh ÿeuljhq
Dqqdkphq �?3�c � � � c �� holplqlhuhq/ vr hukdowhq zlu vfkolh�olfk c �1
G41 Hlq orjlvfkhv V|vwhp lvw vhpdqwlvfk yroovwçqglj lp hqjhuhq Vlqqh jhqdx gdqq/
zhqq jlow=
Zhqq ��c � � � c �? m' �/ vr ��c � � � c �? c �1

PW61 Ghu Ndonÿo QV lvw vhpdqwlvfk yroovwçqglj lp hqjhuhq Vlqqh1
Ehzhlv= Zhqq ��c � � � c �? m' �/ vr lvw �� � E� � � � E�? � �� � � �� hlqh Wdxwrorjlh xqg dxi
Juxqg yrq PW5 ehzhlvedu1 Plw Kloih yrq U5 hukdowhq zlu/ gd� gdqq jlow= ��c � � � c �? c �1

ßexqj=

Ehzhlvhq Vlh glh vhpdqwlvfkh Yroovwçqgljnhlw yrq QV/ lqghp Vlh glh ghgxnwlyh Çtxlydohq} yrq
QV xqg ghp V|vwhp DU dxv ghq ßexqjhq }x Devfkqlww ; ghv iÿqiwhq Ndslwhov ehzhlvhq$

91; Hlq dqghuhu Yroovwçqgljnhlwvehzhlv iÿu ghq Ndonÿo QV
Lq glhvhp Devfkqlww jhehq zlu hlqhq Yroovwçqgljnhlwvehzhlv iÿu glh Dxvvdjhqorjln dq/ ghv0
vhq Juxqgjhgdqnhq dxi O1 Khqnlq +Khqnlq 4<7<, }xuÿfnjhkhq1 Glh vrjhqdqqwhq Khqnlq0
Yroovwçqgljnhlwvehzhlvh vlqg yru doohp iÿu glh Txdqwruhqorjln xqg hlqh jdq}h Nodvvh dqgh0
uhu orjlvfkhu V|vwhph zlfkwlj/ gd vlh gruw glh hlqidfkvwhq Yroovwçqgljnhlwvehzhlvh vlqg1 Glh
Gduvwhooxqj hlqhv vrofkhq Ehzhlvhv iÿu glh Dxvvdjhqorjln glhqw yru doohp gd}x/ ghp Ohvhu glh
Juxqgjhgdqnhq glhvhu Ehzhlvh ghxwolfk }x pdfkhq xqg lkp gdv Yhuvwçqgqlv ghv hqwvsuhfkhqghq
Ehzhlvhv iÿu glh Txdqwruhqorjln }x huohlfkwhuq1 Glh Khqnlq0Ehzhlvh pdfkhq yrq hlqljhq phq0
jhqwkhruhwlvfkhq Ehjul�hq Jheudxfk/ glh zlu lp zhlwhuhq dqjhehq/ xqg vlqg nhlqh h�hnwlyhq
Ehzhlvh +}xp Ehjul� ghv h�hnwlyhq Ehzhlvhv yjo1 ßexqj 4 }x Devfkqlww 8 ghv 91 Nds1,1
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G41 Zhqq g hlqh Nodvvh yrq Iruphoq lvw xqg � hlqh Irupho/ vr vdjhq zlu/ gd� � dxv g
deohlwedu lvw +v|perolvfk g c �,/ zhqq hv hlqh hqgolfkh Irojh ��c � � � c �? yrq Iruphoq dxv
g ghuduw jlew/ gd� ��c � � � c �? c �1

G51 Hlqh Iruphonodvvh g lvw lqnrqvlvwhqw jhqdx gdqq/ zhqq hv hlqh Irupho � ghuduw jlew/
gd� g c � xqg g c ��1

G61 Hlqh Iruphonodvvh g lvw nrqvlvwhqw jhqdx gdqq/ zhqq hv nhlqh Irupho � ghuduw jlew/
gd� g c � xqg g c ��1

G71 Zhqq g hlqh nrqvlvwhqwh Iruphonodvvh xqg � hlqh Irupho lvw/ vr vdjhq zlu/ gd� � plw
ghu Nodvvh g yhuwuçjolfk lvw/ zhqq glh Nodvvh/ ghuhq Hohphqwh � xqg dooh Iruphoq dxv g
vlqg/ nrqvlvwhqw lvw1 Lp hqwjhjhqjhvhw}whq Idooh lvw � plw g xqyhuwuçjolfk1

G81 Hlqh Iruphonodvvh g zlug pd{lpdo nrqvlvwhqwh Nodvvh jhqdqqw/ zhqq g nrqvlvwhqw
lvw xqg zhqq mhgh Irupho �/ glh qlfkw Hohphqw yrq g lvw/ plw g xqyhuwuçjolfk lvw1

Hv jlow irojhqghv H{lvwhq}wkhruhp hlqhu pd{lpdo nrqvlvwhqwhq Nodvvh=
W41 Mhgh nrqvlvwhqwh Nodvvh g oç�w vlfk }x hlqhu pd{lpdo nrqvlvwhqwhq Nodvvh gn huzhlwhuq/
g1 k1/ hv h{lvwlhuw hlqh pd{lpdo nrqvlvwhqwh Nodvvh gn/ }x ghuhq Hohphqwhq dooh Hohphqwh yrq
g jhkùuhq1

Ehzhlv= Zlu ehzhlvhq W4 gdgxufk/ gd� zlu hlqh Uhjho dqjhehq/ qdfk ghu glh pd{lpdo nrqvl0
vwhqwh Nodvvh gn hlqghxwlj ehvwlppw zlug/ zhqq hlqh nrqvlvwhqwh Nodvvh g jhjhehq lvw1 Gd
zlu hv plw xqhqgolfkhq Nodvvhq }x wxq kdehq/ oç�w vlfk qdfk glhvhu Uhjho glh ehwuh�hqgh Nodvvh
gn qdwÿuolfk qlfkw h�hnwly nrqvwuxlhuhq1

]xqçfkvw qhkphq zlu dq/ gd� dooh Iruphoq gxufkqxphulhuw vlqg1 Gd zlu qxu de}çkoedu
xqhqgolfk ylhoh Iruphoq kdehq/ lvw hlqh vrofkh Qxphulhuxqj pùjolfk1 Zlu nùqqhq gdqq yrq
ghu huvwhq/ }zhlwhq/ � � �/ ?0whq Irupho glhvhu Qxphulhuxqj ghuduw vsuhfkhq/ gd� iÿu mhgh Irupho
hlqh srvlwlyh jdq}h ]dko ? h{lvwlhuw/ glh lku ehl glhvhu Qxphulhuxqj }xjhrugqhw lvw1 Zhqq hlqh
nrqvlvwhqwh Iruphonodvvh g jhjhehq lvw/ vr eloghq zlu dxi irojhqgh Zhlvh hlqh xqhqgolfkh Irojh
yrq Iruphonodvvhq gf/ g�/ g2/ � � � Glh Nodvvh gf lvw lghqwlvfk plw g1 Zhqq glh E? n ��0wh
Irupho plw g? yhuwuçjolfk lvw/ vr lvw g?n� glh Nodvvh/ ghuhq Hohphqwh glh E? n ��0wh Irupho
xqg dooh Hohphqwh yrq g? vlqg1 Zhqq glh E? n ��0wh Irupho qlfkw plw g? yhuwuçjolfk lvw/ vr
vlqg g? xqg g?n� lghqwlvfk1

Glh Nrqvlvwhq} ghu Iruphonodvvhq gf/ g�/ g2/ � � � irojw lqgxnwly dxv ghu Nrqvlvwhq} ghu
Iruphonodvvh g/ ghqq gf lvw lghqwlvfk plw g/ xqg glh Nrqvlvwhq} yrq g?n� irojw dxv ghu
Nrqvlvwhq} yrq g?1

Plw gn eh}hlfkqhq zlu glh Yhuhlqljxqj ghu Nodvvhq gf/ g�/ g2/ � � �/ g1 k1/ hlqh Irupho �
lvw Hohphqw ghu Nodvvh gn jhqdx gdqq/ zhqq hlq vrofkhv ? h{lvwlhuw/ gd� � Hohphqw ghu Nodvvh
g? lvw1

Zhqq g hlqh nrqvlvwhqwh Nodvvh lvw/ vr lvw dxfk gn hlqh nrqvlvwhqwh Nodvvh1 Zhqq qçpolfk
gn lqnrqvlvwhqw lvw/ vr h{lvwlhuw hlqh vrofkh hqgolfkh ]dko yrq Iruphoq ��c � � � c �6 dxv gn
xqg hlqh vrofkh Irupho �/ gd� ��c � � � c �6 c � xqg ��c � � � c �6 c ��1 Qhkphq zlu dq/ &
vhl glh juù�wh ]dko/ glh lq ghu jhjhehqhq Qxphulhuxqj ghq Iruphoq ��c � � � c �6 }xjhrugqhw
lvw1 Gdqq vlqg dooh Iruphoq ��c � � � c �6 Hohphqwh ghu Nodvvh g&/ xqg irojolfk lvw glh Nodvvh g&
lqnrqvlvwhqw1 Glhv zlghuvsulfkw mhgrfk ghu yrudxvjhvhw}whq Nrqvlvwhq} ghu Nodvvhqgf/ g�/ g2/
� � � Dx�hughp jlow/ zhqq glh Nodvvh g nrqvlvwhqw lvw/ vr lvw glh Nodvvh gn pd{lpdo nrqvlvwhqw1

Dqjhqrpphq/ � vhl hlqh Irupho/ glh plw ghu Nodvvhgn yhuwuçjolfk lvw/ xqg � vhl glh E?n��0
wh Irupho xqvhuhu Qxphulhuxqj1 Gd � plw gn yhuwuçjolfk lvw/ px� � dxfk plw g? yhuwuçjolfk
vhlq1 Gh�qlwlrqvjhpç� jhkùuw � gdqq }xu Nodvvh g?n� xqg irojolfk }xu Nodvvh gn1
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Devfkqlww 91; Hlq dqghuhu Yroovwçqgljnhlwvehzhlv
Zlu ehwudfkwhq lp zhlwhuhq qxu vrofkh pd{lpdo nrqvlvwhqwhq Nodvvhq gn/ glh lujhqghlqhq

d{lrpdwlvlhuwhq Dxvvdjhqndonÿo/ ehlvslhovzhlvh ghq Ndonÿo QV/ hqwkdowhq/ xqg jhehq hlqljh
Hljhqvfkdiwhq vrofkhu Nodvvhq dq1
W51 Zhqq hlqh Irupho � Hohphqw yrq gn lvw/ vr lvw glh Irupho �� nhlq Hohphqw yrq gn1
Ehzhlv= W5 jlow/ gd gn nrqvlvwhqw lvw1
W61 Zhqq hlqh Irupho � nhlq Hohphqw yrq gn lvw/ vr lvw glh Irupho �� Hohphqw yrq gn1
Ehzhlv= Zhqq � nhlq Hohphqw yrq gn lvw/ vr lvw � plw gn xqyhuwuçjolfk/ g1 k1/ hv jlew hlqh
vrofkh Irupho �/ gd� dxv ghu Nodvvh gn yhuhlqljw plw � vrzrko � dov dxfk �� deohlwedu vlqg1
Plw Kloih ghv Ghgxnwlrqvwkhruhpv hukdowhq zlu=
gn c � � � a ��1

Qdfk ghp Jhvhw} ghu Nrqwudsrvlwlrq jlow gdqq
gn c �E� a ��� � ��/

xqg qdfk ghp Jhvhw} yrp dxvjhvfkorvvhqhq Zlghuvsuxfk hukdowhq zlu
gn c ��1

Dovr lvw �� plw gn yhuwuçjolfk xqg Hohphqw yrq gn1
Qdfk W5 xqg W6 jlow ghpqdfk iÿu mhgh Irupho �= Hqwzhghu � rghu �� lvw hlq Hohphqw yrq

gn1
Dov Irojhuxqj dxv W5 xqg W6 hukdowhq zlu/ gd� mhghv Wkhruhp ghu Dxvvdjhqorjln lq mhghu

pd{lpdo nrqvlvwhqwhq Iruphonodvvh hqwkdowhq lvw1 Ghqq zhqq jlow c �/ vr lvw �� hlqh Nrq0
wudglnwlrq xqg ndqq }x nhlqhu nrqvlvwhqwhq Iruphonodvvh jhkùuhq1 Irojolfk jhkùuw � }x mhghu
pd{lpdo nrqvlvwhqwhq Iruphonodvvh1
W71 Zhqq � hlq Hohphqw ghu Nodvvh gn lvw/ vr lvw dxfk � � � hlq Hohphqw ghu Nodvvh gn1
Ehzhlv= Dxv gn c � hukdowhq zlu plw Kloih yrq R � E^ � R�/ gd� gn c � � �1 Glh Irupho
� � � lvw dovr plw gn yhuwuçjolfk xqg irojolfk hlq Hohphqw yrq gn1
W81 Zhqq � nhlq Hohphqw yrq gn lvw/ vr lvw � � � hlq Hohphqw yrq gn1
Ehzhlv= Dxi Juxqg yrq W6 lvw �� Hohphqw yrq gn/ zhqq � nhlq Hohphqw yrq gn lvw1 Dxv
gn c �� hukdowhq zlu gn c �� b � xqg gn c � � �1 Glh Irupho � � � lvw dovr plw gn
yhuwuçjolfk xqg irojolfk hlq Hohphqw yrq gn1
W91 Zhqq � hlq Hohphqw xqg � nhlq Hohphqw yrq gn lvw/ vr lvw � � � nhlq Hohphqw yrq
gn1

Ehzhlv= Qdfk W6 lvw �� hlq Hohphqw yrq gn/ zhqq � nhlq Hohphqw lvw1 Zhqq qxq � � �
hlq Hohphqw yrq gn zçuh/ vr zçuh gn lqnrqvlvwhqw1
W:1 Mhgh nrqvlvwhqwh Iruphonodvvhg lvw jhphlqvdp huiÿooedu/ g1 k1/ hv jlew hlqh Nrpelqdwlrq
yrq Zdkukhlwvzhuwhq iÿu glh Dxvvdjhqyduldeohq/ ehl ghu dooh Iruphoq ghu Nodvvh g ghq Zhuw
� dqqhkphq1

Ehzhlv= ]x g jlew hv qdfk W4 hlqh pd{lpdo nrqvlvwhqwh Nodvvh gn1 Zlu rugqhq doohq Dxvvd0
jhqyduldeohq/ glh Hohphqw yrq gn vlqg/ ghq Zhuw � xqg doohq dqghuhq ghq Zhuw s }x1 Gxufk
Lqgxnwlrq ÿehu glh Dq}dko yrq orjlvfkhq Rshudwruhq lq � }hljhq zlu mhw}w/ gd� iÿu dooh Iruphoq
� jlow � ' � jhqdx gdqq/ zhqq � Hohphqw yrq gn lvw1 Zhqq � nhlqh orjlvfkhq Rshudwruhq
hqwkçow/ jlow glh Ehkdxswxqj dxi Juxqg ghu rehq dqjhjhehqhq ]xrugqxqj ghu Zdkukhlwvzhuwh
}x ghq Dxvvdjhqyduldeohq1 Zhqq � ? Rshudwruhq hqwkçow E? 9' f�/ vr ndqq hv glh Irup ��
rghu � � � kdehq +zlu ehwudfkwhq klhu hlqh Vsudfkh ghu Dxvvdjhqorjln plw qxu glhvhq ehlghq
Rshudwruhq,/ xqg qdfk Lqgxnwlrqvyrudxvvhw}xqj jlow iÿu glh Iruphoq � xqg �/ gd� vlh jhqdx
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91 Ndslwho Dxvvdjhqndonÿo
gdqq Hohphqw yrq gn vlqg/ zhqq vlh ghq Zhuw � kdehq1 Lvw �� lq gn/ vr lvw qdfk W5 glh
Irupho � nhlq Hohphqw yrq gn/ xqg qdfk ghu Lqgxnwlrqvyrudxvvhw}xqj jlow � ' s xqg irojolfk
�� ' �1 Lvw �� nhlq Hohphqw yrq gn/ vr lvw qdfk W6 � Hohphqw yrq gn xqg � ' �/ irojolfk
�� ' s 1 Lvw � � � Hohphqw yrq gn/ vr lvw qdfk W9 � nhlq Hohphqw rghu � hlq Hohphqw yrq
gn/ g1 k1/ � ' s rghu � ' �1 Lq ehlghq Içoohq jlow � � � ' �1 Lvw � � � nhlq Hohphqw yrq
gn/ vr lvw qdfk W7 � nhlq Hohphqw yrq gn/ xqg qdfk W8 lvw � hlq Hohphqw yrq gn/ g1 k1/
qdfk ghu Lqgxnwlrqvyrudxvvhw}xqj jlow � ' s xqg � ' �1 Irojolfk jlow= � � � ' s 1 Hv jlew
dovr hlqh Zhuwnrpelqdwlrq iÿu glh Yduldeohq/ ehl ghu dooh Iruphoq dxv gn xqg gdplw dxfk glh
dxv g ghq Zhuw � dqqhkphq1 Gdplw lvw ghu Ehzhlv yrq W: ehhqghw1

Zlu nùqqhq qxq }xp Ehzhlv yrq PW6 ghv yrukhujhkhqghq Devfkqlwwv ÿehujhkhq1 Zlu
ehzhlvhq ghq Vdw}= Zhqq qlfkw jlow ��c � � � c �? c �/ vr jlow dxfk qlfkw ��c � � � c �? m' �1 Gxufk
Nrqwudsrvlwlrq hukdowhq zlu gdudxv glh Ehkdxswxqj yrq PW6 ghv yrukhujhkhqghq Devfkqlwwv1
Zhqq glh Deohlwedunhlwveh}lhkxqj ��c � � � c �? c � qlfkw jlow/ vr lvw glh Nodvvh ��c � � � c �?c
�� nrqvlvwhqw xqg qdfk W: jhphlqvdp huiÿooedu1 Hv jlew dovr hlqh Zhuwnrpelqdwlrq iÿu glh
Yduldeohq/ ehl ghu jlow �� ' �/ � � �/ �? ' � xqg � ' s / g1 k1 dehu/ gd� � qlfkw vhpdqwlvfk dxv
��c � � � c �? irojw1 Gdplw lvw PW6 ehzlhvhq1

Glh Ehkdxswxqj PW5 ghv yrukhujhkhqghq Devfkqlwwv hukdowhq zlu iÿu ghq Idoo/ gd� ? ' f1

91< V|qwdnwlvfkh Yroovwçqgljnhlw ghv Ndonÿov QV
G41 Zlu qhqqhq hlq ghgxnwlyhv V|vwhp v|qwdnwlvfk yroovwçqglj jhqdx gdqq/ zhqq iÿu
mhgh Irupho � ghv V|vwhpv jlow= Hqwzhghu � lvw hlq Wkhruhp/ rghu hlq Klq}xiÿjhq yrq � dov
D{lrp }xp V|vwhp pdfkw glhvhv zlghuvsuÿfkolfk1

PW41 +Wkhruhp ghu v|qwdnwlvfkhq Yroovwçqgljnhlw,1 Gdv V|vwhp QV lvw v|qwdnwlvfk yroo0
vwçqglj1

Ehzhlv= Dqjhqrpphq/ glh Irupho � lvw nhlq Wkhruhp yrq QV1 Gdqq lvw dxi Juxqg ghv Wkhr0
uhpv ghu vhpdqwlvfkhq Yroovwçqgljnhlw � nhlqh Wdxwrorjlh1 Glhv ehghxwhw/ gd� hv hlqh Zhuw0
nrpelqdwlrq iÿu glh lq � yrunrpphqghq Yduldeohq jlew/ ehl ghu � ghq Zhuw s dqqlppw1 Zlu
iÿjhq � }x ghq D{lrphq yrq QV klq}x1 Qdfk ghu Uhjho iÿu vlpxowdqh Hlqvhw}xqjhq nùqqhq zlu
dxv � hlqh Irupho � dxi irojhqgh Zhlvh hukdowhq= Zhqq ehl ghu huzçkqwhq Zhuwnrpelqdwlrq
iÿu glh Yduldeohq/ ehl ghu � ghq Zhuw s dqqlppw/ ghu Yduldeohq @ ghu Zhuw � }xjhvfkulhehq
zlug/ vr vhw}hq zlu iÿu @ glh Irupho @ � @ hlq/ glh lpphu ghq Zhuw � kdw1 Zlug klqjhjhq ghu
Yduldeohq @ ghu Zhuw s }xjhvfkulhehq/ vr vhw}hq zlu iÿu vlh glh Irupho �E@ � @� hlq/ glh lpphu
ghq Zhuw s kdw1 R�hqvlfkwolfk qlppw glh gxufk glhvh Hlqvhw}xqj dxv � jhzrqqhqh Irupho �
lpphu ghq Zhuw s dq xqg lvw hlqh Nrqwudglnwlrq1 Irojolfk lvw glh Irupho �� hlqh Wdxwrorjlh/
xqg dxi Juxqg ghv Wkhruhpv ÿehu glh vhpdqwlvfkh Yroovwçqgljnhlw jlow c ��1 Zhqq zlu mhgrfk
c � }xodvvhq/ pÿvvhq zlu dxi Juxqg ghu Hlqvhw}xqjvuhjho dxfk c � }xodvvhq1 Gdplw lvw gdv
Wkhruhp ehzlhvhq1

Gdv Wkhruhp ghu v|qwdnwlvfkhq Yroovwçqgljnhlw yrq QV ehghxwhw/ gd� vlfk glh Nodvvh ghu
Wkhruhph glhvhv Ndonÿov qlfkw rkqh Zlghuvsuxfk huzhlwhuq oç�w1 QV lvw dovr hlq pd{lpdo zhlwhv
V|vwhp1

9143 Xqdekçqjljnhlw ghv Ndonÿov QV
G41 Hlq D{lrpD� qhqqw pdq xqdekçqjlj yrq ghq ÿeuljhq D{lrphq xqg Vfkox�uhjhoq hlqhv
Ndonÿov jhqdx gdqq/ zhqq hv nhlq Wkhruhp lq ghp Ndonÿo lvw/ ghq pdq gxufk Dxvvfkox� yrq
D� dxv ghu ]dko ghu D{lrph hukçow1
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Devfkqlww 9143 Xqdekçqjljnhlw
G51 Hlqh Juxqguhjho U� qhqqw pdq xqdekçqjlj yrq ghq ÿeuljhq D{lrphq xqg Juxqguhjhoq
hlqhv Ndonÿov jhqdx gdqq/ zhqq vlh nhlqh dejhohlwhwh Vfkox�uhjho lq ghp Ndonÿo lvw/ ghq pdq
gxufk Dxvvfkox� yrq U� dxv ghp xuvsuÿqjolfkhq Ndonÿo hukçow1

G61 Hlqhq orjlvfkhq Ndonÿo qhqqhq zlu xqdekçqjlj jhqdx gdqq/ zhqq dooh vhlqh D{lrph
xqg Juxqguhjhoq xqdekçqjlj vlqg1
Glh Xqdekçqjljnhlw yrq D{lrphq xqg Juxqguhjhoq zlug dxi irojhqgh Duw xqg Zhlvh ehzlh0

vhq= Zloo pdq glh Xqdekçqjljnhlw hlqhv D{lrpv D� yrq ghq ÿeuljhq D{lrphq xqg Juxqguhjhoq
hlqhv D{lrphqv|vwhpv ehzhlvhq/ vr vxfkw pdq hlqh Hljhqvfkdiw/ glh ghp D{lrp D� qlfkw }x0
nrppw/ glh ghq ÿeuljhq D{lrphq }xnrppw xqg glh yrq ghq Juxqguhjhoq ghv V|vwhpv yhuhuew
zlug/ g1 k1/ zhqq glh Yrudxvvhw}xqjhq hlqhu Uhjho glhvh Hljhqvfkdiw ehvlw}hq/ vr ehvlw}w dxfk
glh Irojhuxqj glhvhu Uhjho glhvh Hljhqvfkdiw1 Jholqjw hv/ hlqh vrofkh Hljhqvfkdiw dq}xjhehq/ vr
lvw gdplw jh}hljw/ gd� gdv D{lrp D� qlfkw dxv ghq ÿeuljhq D{lrphq plw Kloih ghu Juxqguhjhoq
ghv V|vwhpv dejhohlwhw zhughq ndqq1

Zloo pdq glh Xqdekçqjljnhlw hlqhu Juxqguhjho U� yrq ghq D{lrphq xqg ÿeuljhq Uhjhoq
hlqhv V|vwhpv ehzhlvhq/ vr vxfkw pdq zlhghu hlqh Hljhqvfkdiw/ glh doohq D{lrphq ghv V|vwhpv
}xnrppw xqg glh yrq ghq ÿeuljhq Juxqguhjhoq ghv V|vwhpv yhuhuew zlug1 Dx�hughp jlew pdq
hlq Wkhruhp ghv V|vwhpv dq/ gdv glhvh Hljhqvfkdiw qlfkw ehvlw}w1 Jholqjw glhv/ vr ndqq gdv
ehwuh�hqgh Wkhruhp qxu plw ghu Uhjho U� ehzlhvhq zhughq1 Gdplw lvw glh Xqdekçqjljnhlw yrq
U� ehzlhvhq1

Vhku jhhljqhw iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D{lrphq xqg Vfkox�uhjhoq vlqg Ph0
wkrghq ghu phkuzhuwljhq Orjln1 Dqvwhooh yrq }zhl Zdkukhlwvzhuwhq zlug hlq Nrpsoh{ yrq
phku dov }zhl Zdkukhlwvzhuwhq hlqjhiÿkuw1 Glhvh Zdkukhlwvzhuwh zhughq lq dxvjh}hlfkqhwh xqg
qlfkwdxvjh}hlfkqhwh Zdkukhlwvzhuwh hlqjhwhlow1 Ghq Dxvvdjhqyduldeohq zhughq glh Zdkukhlwv0
zhuwh jhqdxvr zlh lq ghu }zhlzhuwljhq Dxvvdjhqdojheud }xjhvfkulhehq1 Lq ghu phkuzhuwljhq
Dxvvdjhqorjln jlew hv gdehl qdwÿuolfk phku pùjolfkh Zhuwnrpelqdwlrqhq1 Iÿu glh Rshudwruhq
zhughq Zhuwhwdehoohq dqdorj ghqhq ghu }zhlzhuwljhq Dxvvdjhqdojheud dqjhjhehq1 Hlqh Wdxwr0
orjlh zlug klhu gh�qlhuw dov hlqh Irupho/ glh qxu dxvjh}hlfkqhwh Zdkukhlwvzhuwh dqqlppw1 Dov
glh Hljhqvfkdiw/ yrq ghu ehl ghu doojhphlqhq Huoçxwhuxqj ghu Juxqgjhgdqnhq yrq Xqdekçqjlj0
nhlwvehzhlvhq glh Uhgh zdu/ zçkow pdq mhw}w glh Hljhqvfkdiw/ hlqh Wdxwrorjlh lq hlqhu vrofkhq
phkuzhuwljhq Dxvvdjhqdojheud }x vhlq1 Hv lvw r�hqvlfkwolfk/ gd� hv iÿu vrofkh Xqdekçqjlj0
nhlwvehzhlvh qlfkw huirughuolfk lvw/ ghq jhzçkowhq Zdkukhlwvzhuwhq hlqh lqkdowolfkh Ghxwxqj }x
jhehq1
PW41 Gdv D{lrphqv|vwhp QV lvw xqdekçqjlj1
Ehzhlv= Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq U4 çqghuq zlu glh Kdxswlqwhusuhwdwlrq ghv
Ndonÿov QV lq irojhqghu Zhlvh1 Zhqq lq hlqhu Irupho hlqh Yduldeoh yrunrppw/ glh qlfkw lq
ghq D{lrphq yrunrppw/ vr kdw glhvh Irupho ghq Zhuw s 1 Ehl glhvhu Lqwhusuhwdwlrq vlqg dooh
D{lrph Wdxwrorjlhq1

Zhqq � � � xqg � Wdxwrorjlhq vlqg/ vr nrpphq lq � xqg � nhlqh Yduldeohq yru/ glh qlfkw
lq ghq D{lrphq yrunrpphq/ g1 k1/ glh Uhjho U5 iÿkuw yrq Wdxwrorjlhq vwhwv }x Wdxwrorjlhq1
Glh Irupho R� � ER2 � R��/ glh pdq plw Kloih yrq U4 hukçow/ kdw +qdfk ghu }xvçw}olfkhq Uhjho,
ghq Zhuw s 1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrqU5 zçkohq zlu glh Kdxswlqwhusuhwdwlrq plw irojhqghu
Hujçq}xqj= Zhqq hlqh Irupho qlfkw phku dov hlq Yrunrpphq ghv orjlvfkhq Rshudwruv� hqwkçow/
vr kdw vlh ghq Zhuw s 1 Glh D{lrph xqg glh dxv lkqhq plw Kloih ghu Uhjho U4 jhzrqqhqhq
Iruphoq vlqg klhuehl Wdxwrorjlhq/ zhlo glh D{lrph dooh phku dov hlqhq Rshudwru � hqwkdowhq
xqg hlqh Hlqvhw}xqj glh ]dko ghu Yrunrpphq glhvhv Rshudwruv qlfkw yhuulqjhuq ndqq1 Plw Kloih
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91 Ndslwho Dxvvdjhqndonÿo
ghu Uhjho U5 hukçow pdq gdv Wkhruhp R � R/ ghp jhpç� ghu }xvçw}olfkhq Uhjho ghu Zhuw s
}xjhvfkulhehq zlug1

Nxu} jhvdjw/ glh Xqdekçqjljnhlw ghu Hlqvhw}xqjvuhjho lvw gdudxv huvlfkwolfk/ gd� pdq rkqh
vlh nhlq Wkhruhp hukdowhq ndqq/ gdv oçqjhu dov D5 lvw/ zçkuhqg glh Xqdekçqjljnhlw ghu De0
wuhqqxqjvuhjho gdudxv huvlfkwolfk lvw/ gd� pdq rkqh vlh nhlq Wkhruhp hukdowhq ndqq/ gdv nÿu}hu
dov D4 lvw1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D4 zçkohq zlu irojhqgh Dxvvdjhqdojheud1 ]x ghq
Zdkukhlwvzhuwhq � xqg s iÿjhq zlu hlqhq gulwwhq Zhuw ? klq}x1 Glh Rshudwruhq � xqg �
gh�qlhuhq zlu gxufk irojhqgh Wdehoohq=

� ��
� s
? ?
s �

� � � � ? s
� � s s
? � � s
s � � �

Wdxwrorjlhq qhkphq lpphu ghq Zhuw � dq1 Ehl glhvhu Lqwhusuhwdwlrq qlppw R � E^ � R� ghq
Zhuw s dq/ zhqq R ' ? xqg ^ ' �1

Xp ihvw}xvwhoohq/ gd� D5 ehl glhvhu Lqwhusuhwdwlrq hlqh Wdxwrorjlh eohlew/ lvw hv qlfkw qùwlj/
dooh 5: Zhuwnrpelqdwlrqhq iÿu glh Yduldeohq R/ ^/ o gxufk}xsurelhuhq/ gd hlqh Vxemxqnwlrq
gh�qlwlrqvjhpç� qlfkw ghq Zhuw ? dqqhkphq ndqq1 Hv uhlfkw dxv/ glh Içooh }x ÿehusuÿihq/ lq
ghqhq ER � E^ � o�� ' � xqg EER � ^� � ER � o�� ' s 1 Gd ER � ^� xqg ER � o� qlfkw ghq
Zhuw ? dqqhkphq nùqqhq/ yhueohlehq qxu glh Içooh/ lq ghqhq ER � ^� ' � xqg ER � o� ' s 1
Vfkolh�olfk jlow ER � o� ' s / zhqq hqwzhghu R ' � xqg o ' ?/ rghu R ' � xqg o ' s / rghu
R ' ? xqg o ' s 1 Zhqq ER � E^ � o�� ' � xqg R ' �/ vr E^ � o� ' �> zhqq o ' ?/ vr px�
^ ' ? rghu ^ ' s jhowhq/ zhqq dehu ^ ' ? rghu ^ ' s / vr ER � ^� ' s / gd R ' �1 Hv jlow
dehu ER � ^� ' �/ xqg glhvhu Idoo hqwiçoow1 Zhqq ER � E^ � o�� ' �/ R ' � xqg o ' s / vr
E^ � o� ' �/ ^ ' s / ER � ^� ' s / zdv ghu Ehglqjxqj ER � ^� ' � zlghuvsulfkw/ g1 k1/ dxfk glhvhu
Idoo hqwiçoow1 Zhqq ER � E^ � o�� ' �/ R ' ? xqg o ' s / vr E^ � o� ' � rghu E^ � o� ' ?1 Gdv
ohw}whuh lvw dxvjhvfkorvvhq1 Dqjhqrpphq/ E^ � o� ' �/ gdqq jlow ^ ' s xqg ER � ^� ' s / zdv
ghu Ehglqjxqj ER � ^� ' � zlghuvsulfkw/ vr gd� dxfk glhvhu Idoo hqwiçoow1

Xp ihvw}xvwhoohq/ gd� D6 hlqh Wdxwrorjlh lvw/ jhqÿjw hv }x suÿihq/ re hlq Idoo pùjolfk lvw
rghu qlfkw/ lq ghp E�R � �^� ' � xqg E^ � R� ' s 1 Zhqq E^ � R� ' s / vr jlow hqwzhghu ^ ' �
xqg R ' ?/ rghu ^ ' � xqg R ' s / rghu ^ ' ? xqg R ' s 1 Zhqq ^ ' � xqg R ' ?/ vr �R ' ?
xqg �^ ' s / irojolfk E�R � �^� ' s 1 Zhqq ^ ' � xqg R ' s / vr �R ' � xqg �^ ' s / irojolfk
E�R � �^� ' s 1 Zhqq ^ ' ? xqg R ' s / vr �R ' � xqg �^ ' ?/ irojolfk E�R � �^� ' s 1 D6
qlppw dovr lpphu ghq Zhuw � dq1

Glh Uhjhoq U4 xqg U5 hukdowhq glh Doojhphlqjÿowljnhlw ghu Wkhruhph1 Hlqh Hlqvhw}xqj
ndqq qxu glh ]dko ghu pùjolfkhq Zhuwh yhuulqjhuq/ glh hlqh Whloirupho lq hlqhu Irupho dqqhkphq
ndqq/ xqg qdfk ghu Gh�qlwlrq ghu Vxemxqnwlrq jlow= Zhqq E� � �� ' � xqg � ' �/ vr � ' �1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D5 zçkohq zlu irojhqgh Lqwhusuhwdwlrq1 Zlu gh�0
qlhuhq glh Rshudwruhq � xqg � gxufk glh Wdehoohq

� ��
� s
? ?
s �

� � � � ? s
� � ? s
? � � ?
s � � �

zrehl ? hlq gulwwhu Zdkukhlwvzhuw lvw1 Wdxwrorjlhq qhkphq lpphu ghq Zhuw � dq1 Ehl glhvhu
Lqwhusuhwdwlrq qlppw D5 ghq Zhuw ? dq/ zhqq R ' ?/ ^ ' ? xqg o ' s 1 Pdq ndqq vlfk
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Devfkqlww 9143 Xqdekçqjljnhlw
ohlfkw gdyrq ÿehu}hxjhq/ gd� dooh ÿeuljhq D{lrph Wdxwrorjlhq vlqg/ lqghp pdq dooh pùjolfkhq
Zhuwnrpelqdwlrqhq iÿu glh lq lkqhq yrunrpphqghq Yduldeohq ehwudfkwhw1 Glh Uhjhoq U4 xqg
U5 iÿkuhq yrq Wdxwrorjlhq vwhwv zlhghu }x Wdxwrorjlhq1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D6 zçkohq zlu glh Kdxswlqwhusuhwdwlrq xqg irojhqgh
Hujçq}xqj= Dooh Yrunrpphq ghu Irup �� lq hlqhu Irupho zhughq gxufk � huvhw}w +g1 k1/ glh
Qhjdwlrqhq zhughq ÿehudoo dxv ghq Iruphoq dxvjhvfkorvvhq,1 Ehl ghu Ihvwvwhooxqj ghv Zhuwhv
hlqhu Irupho zlug }xqçfkvw glh Huvhw}xqj ghu Yrunrpphq �� gxufk � yrujhqrpphq/ xqg
gdqdfk zlug glh Kdxswlqwhusuhwdwlrq dqjhzdqgw1 Gdehl zlug D6 lq glh Irupho ER � ^� �
� E^ � R� xpjhirupw/ glh ghq Zhuw s dqqlppw/ zhqq ^ ' � xqg R ' s 1 Glh D{lrph D4
xqg D5 eohlehq xqyhuçqghuw xqg vlqg r�hqvlfkwolfk Wdxwrorjlhq1 Iÿu U4 vslhow glh Irup ghu
hlq}xvhw}hqghq Iruphoq nhlqh Urooh1 Lp Idooh hlqhu Dqzhqgxqj yrq U5 zlug glh Xpirupxqj
lp Dqwh}hghqw � xqg lp Nrqvhtxhqw � ghu jur�hq Yrudxvvhw}xqj � � � xqg lq ghu nohlqhq
Yrudxvvhw}xqj � yrujhqrpphq1 Zhqq gdehl � lq hlqh Irupho xpjhirupw zlug/ glh nhlqh
Wdxwrorjlh lvw/ vr px� dxfk � lq hlqh Irupho xpjhirupw zhughq/ glh nhlqh Wdxwrorjlh lvw1
Vrqvw zçuh � � � nhlqh Wdxwrorjlh1 Hlqh Xpirupxqj yrq � hujlew dehu hlqh Wdxwrorjlh/
irojolfk hujlew dxfk hlqh Xpirupxqj yrq � hlqh Wdxwrorjlh1 Gdplw lvw PW4 ehzlhvhq1

Zlu kdehq devlfkwolfk xqwhuvfklhgolfkh Ehzhlvyhuidkuhq ghu Xqdekçqjljnhlw iÿu hlq}hoqh
D{lrph xqg Juxqguhjhoq dqjhiÿkuw/ xp yhuvfklhghqh pùjolfkh Phwkrghq }x ghprqvwulhuhq1

Gdv Zhvhq ghu ehwudfkwhwhq Ehzhlvyhuidkuhq ehvwhkw gdulq/ }x }hljhq/ gd� ehl hlqhu Lqwhusuh0
wdwlrq/ glh }xp Ehzhlv ghu Xqdekçqjljnhlw hlqhv D{lrpv D� jhzçkow zlug/ D� nhlqh Wdxwrorjlh
lvw/ dooh ÿeuljhq D{lrph Wdxwrorjlhq vlqg xqg pdq D� qlfkw dov Wkhruhp dxv ghq ÿeuljhq
D{lrphq deohlwhq ndqq1 Dqdorj jlow iÿu hlqh Juxqguhjho= Dooh Wkhruhph/ glh pdq rkqh U�
jhzlqqw/ vlqg Wdxwrorjlhq/ zçkuhqg hlqljh Wkhruhph/ glh pdq plw Kloih yrq U� jhzlqqw/ nhlqh
Wdxwrorjlhq vlqg/ xqg glhvh Wkhruhph ndqq pdq irojolfk qlfkw rkqh U� hukdowhq1
ßexqjhq=

41 Ehzhlvhq Vlh/ gd� gdv irojhqgh yrq J1 Iuhjh vwdpphqgh D{lrphqv|vwhp DI zlghuvsuxfkv0
iuhl xqg yroovwçqglj lvw$
D{lrph= D41 R � E^ � R�

D51 R � E^ � o� � ER � ^ � ER � o��
D61 R � E^ � o� � E^ � ER � o��
D71 R � ^ � E�^ � �R�
D81 ��R � R
D91 R � ��R

Vfkox�uhjhoq= U41 Hlqvhw}xqjvuhjho
U51 Dewuhqqxqjvuhjho

Klqzhlv }xu Oùvxqj= Ehzhlvhq Vlh glh vhpdqwlvfkh Yroovwçqgljnhlw yrq DI/ lqghp Vlh glh
ghgxnwlyh Çtxlydohq} yrq QV xqg DI ehzhlvhq$ Ehzhlvhq xqg yhuzhqghq Vlh gd}x gdv
Ghgxnwlrqvwkhruhp lq DI $

51 Ehzhlvhq Vlh/ gd� D6 lq DI dekçqjlj lvw xqg glh ÿeuljhq D{lrph xqdekçqjlj vlqg$
61 Irupxolhuhq xqg ehzhlvhq Vlh iÿu ghq NdonÿoQV gdv Huvhw}edunhlwvwkhruhp$ Iÿkuhq Vlh ghq

Ehzhlv dqdorj zlh lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv +Devfkqlww 9 ghv iÿqiwhq Ndslwhov,
xqg ehqxw}hq Vlh gdehl glh vhpdqwlvfkh Yroovwçqgljnhlw yrq QV $
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:1 Ndslwho
Dxvvdjhqorjlvfkh Wkhrulh ghu orjlvfkhq
Irojheh}lhkxqj

:14 Nodvvlvfkh Wkhrulhq ghu orjlvfkhq Irojheh}lhkxqj xqg lkuh Sdudgr{lhq
Hlqh orjlvfkh Irojh +orjlvfkh Deohlwxqj/ Ghgxnwlrq, ghu hlqhq Dxvvdjh dxv dqghuhq lvw hlqh
Jhzlqqxqj ghu hlqhq Dxvvdjh dxv dqghuhq qdfk lq ghu Orjln dxijhvwhoowhq Uhjhoq1 Xqwhu ghu
dxvvdjhqorjlvfkhq rghu doojhphlqhq Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj yhuvwhkhq zlu mhqhq
Ehuhlfk ghu Orjln/ lq ghp Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj iÿu vrofkh Dxvvdjhq dxijh0
vwhoow zhughq/ glh plwwhov ghu dxvvdjhqorjlvfkhq Rshudwruhq ghu Qhjdwlrq/ ghu Nrqmxqnwlrq/ ghu
Dgmxqnwlrq xqg dqghuhu plw lkuhu Kloih gh�qlhueduhu Rshudwruhq }xvdpphqjhvhw}w vlqg1 Lq
glhvhp Ndslwho jhehq zlu }xqçfkvw hlqh nxu}h klvwrulvfkh Vnl}}h ghu Sureohpdwln xqg iÿkuhq
gdehl dxfk oçqjhuh ]lwdwh dxv Wh{whq dq/ glh iÿu glh Khudxvelogxqj ghu Wkhrulh ghu orjlvfkhq
Irojheh}lhkxqj zhvhqwolfk vlqg1

Glh Juxqgodjhq ghu dxvvdjhqorjlvfkhq Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj zxughq yrq J1
Iuhjh lq vhlqhu �Ehjul�vvfkuliw� +4;:<, jhohjw1 Hu gh�qlhuw gruw glh Vxemxqnwlrq +pdwhuldoh
Lpsolndwlrq> Iuhjh qhqqw vlh Ehglqjwkhlw, lq ghu ehndqqwhq zdkukhlwvixqnwlrqdohq Zhlvh1 Glh
Iuhjhvfkh Gh�qlwlrq vwlh� zhlwjhkhqg dxi Xqyhuvwçqgqlv1 Hu vhoevw vfkuhlew 4<39 yhuelwwhuw xqg
uhvljqlhuhqg= �Zhqq pdq }zhl Jhgdqnhq kdw/ vr vlqg qxu ylhu Içooh pùjolfk=
41 ghu huvwh lvw zdku xqg ghvjohlfkhq ghu }zhlwh>
51 ghu huvwh lvw zdku/ ghu }zhlwh idovfk>
61 ghu huvwh lvw idovfk/ ghu }zhlwh lvw zdku>
71 ehlgh vlqg idovfk1
Zhqq qxq ghu gulwwh glhvhu Içooh qlfkw vwdww�qghw/ vr ehvwhkw glh Eh}lhkxqj/ glh lfk gxufk
ghq Ehglqjxqjvvwulfk eh}hlfkqhw kdeh1 Ghu Vdw}/ ghu ghq huvwhq Jhgdqnhq dxvguÿfnw/ lvw ghu
Irojhvdw}> ghu Vdw}/ ghu ghq }zhlwhq Jhgdqnhq dxvguÿfnw/ lvw ghu Ehglqjxqjvvdw}1 Hv vlqg
qxq idvw 5; Mdkuh khu/ vhlw lfk glhvh Hunoçuxqj dxvjhvsurfkhq kdeh1 Gdpdov jodxewh lfk/ lfk
eudxfkwh qxu dq}xwlsshq/ xqg glh dqghuhq zÿ�whq dovedog phku dov lfk1 Xqg mhw}w/ qdfkghp
phku dov hlq Ylhuwhomdkukxqghuw yhujdqjhq lvw/ kdw glh jur�h Phku}dko ghu Pdwkhpdwlnhu nhlqh
Dkqxqj yrq ghu Vdfkh/ xqg hehqvr zlug hv ehl ghq Orjlnhuq vhlq1 Zhofkh Vwxpsikhlw$ Zlh
hulqqhuw plfk glhv Yhukdowhq ghu Jhohkuwhq dq gdv ghv Rfkvhq yru ghp qhxhq Wruh> hu jorw}w/
hu euÿoow/ hu vxfkw vlfk vhlwzçuwv yruehl}xguÿfnhq> dehu klqgxufkjhkhq/ gdv nùqqwh jhiçkuolfk
vhlq1 Gd� hv }xqçfkvw ehiuhpgolfk lvw/ jodxeh lfk jhuq/ dehu zhqq hv gdv qlfkw zçuh/ zçuh hv
oçqjvw jhixqghq1 Px� pdq vlfk ghqq gxufk ghq huvwhq  ÿfkwljhq Hlqguxfn ehvwlpphq odvvhqB
Kdw pdq jdu nhlqh ]hlw/ gduÿehu qdfk}xvlqqhqB Qhlq/ ghqq zdv nùqqwh Jhvfkhlwhv gdehl
khudxvnrpphq$ Pdq yhupl�w zdkuvfkhlqolfk hlqh lqqhuh Yhuelqgxqj }zlvfkhq ghq Jhgdqnhq>
hv zloo qlfkw uhfkw hlqohxfkwhq/ gd� yrq ghp Jhgdqnhq qxu lq Ehwudfkw nrpphq vroo/ re hu zdku
rghu idovfk lvw/ jdu qlfkw hljhqwolfk ghu Jhgdqnhqlqkdow vhoevw1� +Iuhjh 4<:6/ V1 ::,

Hv vhl khuyrujhkrehq/ gd� Iuhjh ehl ghu Hlqiÿkuxqj ghu Vxemxqnwlrq dxi }zhl zlfkwljh Xp0
vwçqgh dxiphunvdp pdfkwh1 Huvwhqv zlhv hu dxvguÿfnolfk gdudxi klq/ gd� vhlqh k|srwkhwl0
vfkh Vdw}yhuelqgxqj +glh Vxemxqnwlrq, qlfkw plw ghu xpjdqjvvsudfkolfkhq �Zhqq 111/ vr 111�0
Yhunqÿsixqj lghqwlvfk lvw1 ]zhlwhqv xqwhuvfklhg hu ghxwolfk }zlvfkhq hlqhu Vxemxqnwlrq � � �
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
xqg hlqhp orjlvfkhq Vfkox�/ ehl ghp qdfk ghu hlq}ljhq ehl Iuhjh dn}hswlhuwhq Vfkox�uhjho yrq
� � � xqg � dxi � jhvfkorvvhq zlug1

Glh Iuhjhvfkh Dx�dvvxqj ghu Vxemxqnwlrq zxugh yrq D1 Q1 Zklwhkhdg xqg E1 Uxvvhoo
ÿehuqrpphq xqg lvw lq ghu �Sulqflsld Pdwkhpdwlfd� hqwkdowhq1 �Gh�qlwlrq ghu Lpsolndwlrq=
Zhqq hlqh Dxvvdjh ^ dxv hlqhu Dxvvdjh R irojw/ vr gd�/ zhqq R zdku lvw/ dxfk ^ zdku vhlq px�/
vr vdjhq zlu /R lpsol}lhuw ^c1 Ghu Ehjul� ghu Lpsolndwlrq lq ghu Irup/ zlh zlu lkq yhuzhqghq/
oç�w vlfk gh�qlhuhq1 Glh Ehghxwxqj/ glh zlu lp irojhqghq ghu Lpsolndwlrq jhehq/ pdj dxi ghq
huvwhq Eolfn hwzdv nÿqvwolfk huvfkhlqhq/ dehu rezrko hv dqghuh ehuhfkwljwh Ehghxwxqjhq jlew/
lvw glh klhu jhzçkowh iÿu xqvhuh ]lhoh dp sdvvhqgvwhq1 Glh zhvhqwolfkh Hljhqvfkdiw/ glh zlu
yrq ghu Lpsolndwlrq yhuodqjhq/ lvw irojhqgh= /Zdv yrq hlqhu zdkuhq Dxvvdjh lpsol}lhuw zlug/
lvw zdkuc1 Hv lvw hlqh Irojh glhvhu Hljhqvfkdiw/ gd� hlqh Lpsolndwlrq Ehzhlvh olhihuw1 Dehu
glhvh Hljhqvfkdiw ehvwlppw nhlqhvzhjv/ re hwzdv 0 xqg zhqq/ zdv 0 gxufk hlqh idovfkh Dxvvdjh
lpsol}lhuw zlug1 Zdv vlh ehvwlppw lvw/ gd� zhqq R glh Dxvvdjh ^ lpsol}lhuw/ vr ndqq hv qlfkw
vhlq/ gd� R zdku xqg ^ idovfk lvw/ g1 k1/ hv px� jhowhq/ gd� hqwzhghu R idovfk lvw rghu ^ zdku lvw1
Hv lvw xpjhnhkuw dqjheudfkwhu }x vdjhq/ gd� zhqq R idovfk lvw rghu ^ zdku/ vr lvw /R lpsol}lhuw
^c zdku1 Irojolfk zlug /R lpsol}lhuw ^c gh�qlhuw gxufk /Hqwzhghu R lvw idovfk rghu ^ lvw zdkuc1
Dovr vhw}hq zlu= R � ^� ' ��R b ^�(es�� +Zklwhkhdg2Uxvvhoo 4<95/ V1 <7,

Zklwhkhdg xqg Uxvvhoo qdqqwhq glh klhu gh�qlhuwh Lpsolndwlrq pdwhuldoh Lpsolndwlrq/ lp
Xqwhuvfklhg }x ghu yrq lkqhq dxfk yhuzhqghwhq irupdohq Lpsolndwlrq ghu Suçglndwhqorjln
;%E�E%� � �E%��1 Glhvh yrq lkqhq jhsuçjwh Eh}hlfkqxqj lvw khxwh yru doohp lq ghu pdwkh0
pdwlvfk rulhqwlhuwhq Orjlnolwhudwxu yrukhuuvfkhqg/ rezrko vlh lq grsshowhu Klqvlfkw xqjoÿfnolfk
jhzçkow xqg luuhiÿkuhqg lvw1 Lq ghu Olwhudwxu zxugh dxfk phkuidfk gdudxi klqjhzlhvhq/ gd� glh
Eh}hlfkqxqj �pdwhuldoh Lpsolndwlrq� xqsdvvhqg lvw/ gd ehl glhvhu Yhunqÿsixqj jhudgh yrp Lq0
kdow ghu yhunqÿsiwhq Dxvvdjhq elv dxi lkuhq Zdkukhlwvzhuw dejhvhkhq zlug1 Xqvhuhv Hudfkwhqv
lvw hv ÿehukdxsw qlfkw dqjheudfkw/ lp yruolhjhqghq Idoo yrq hlqhu Lpsolndwlrq rghu Irojheh}lh0
kxqj }x vsuhfkhq1 Jhpç� ghu yrq Uxvvhoo xqg Zklwhkhdg jhwur�hqhq v|perolvfkhq Gh�qlwlrq
lvw � hlq }zhlvwhooljhu dxvvdjhqeloghqghu Rshudwru/ xqg hlqh Dxvvdjh R � ^ lvw gh�qlwlrqvjh0
pç� johlfkehghxwhqg plw ghu }xvdpphqjhvhw}whq Dxvvdjh �R b ^/ zçkuhqg glh Dxvvdjh �dxv
R irojw orjlvfk ^� e}z1 �R lpsol}lhuw ^� hlqh jdq} dqghuh orjlvfkh Vwuxnwxu ehvlw}w/ glh gdqq
ghxwolfkhu zlug/ zhqq zlu vlh irojhqghupd�hq irupxolhuhq= �Dxv ghu Dxvvdjh R irojw orjlvfk glh
Dxvvdjh ^� e}z1 �Glh Dxvvdjh R lpsol}lhuw glh Dxvvdjh ^�1 Glhvh ehlghq Vçw}h vlqg orjlvfk
hlqidfkh Dxvvdjhq plw ghq ehlghq Vxemhnwhq �glh Dxvvdjh R� xqg �glh Dxvvdjh ^� xqg ghp
}zhlvwhooljhq Suçglndw �dxv ghp huvwhq irojw orjlvfk gdv }zhlwh� e}z1 �gdv huvwh lpsol}lhuw gdv
}zhlwh�1 Zhqq pdq dovr glh Dxvvdjh R � ^ dov �dxv R irojw orjlvfk ^� rghu dov �R lpsol}lhuw
^� olhvw/ vr yhuzhfkvhow pdq hlqhq dxvvdjhqeloghqghq orjlvfkhq Rshudwru xqg hlq }zhlvwhooljhv
Suçglndw1 Ehl ghq Dxvvdjhq �R � ^� xqg �dxv R irojw orjlvfk ^� lvw yrq jdq} yhuvfklhghqhq
Jhjhehqkhlwhq glh Uhgh1 Zçkuhqg vlfk glh Dxvvdjh �R � ^� dxi glh Vdfkyhukdowh eh}lhkw/ glh
plw R xqg ^ dxvjhguÿfnw vlqg/ xqg ehkdxswhw/ gd� �Rb ^ jlow/ zlug lq ghu Dxvvdjh �dxv R irojw
orjlvfk ^� ÿehu vsudfkolfkh Jhelogh/ qçpolfk ÿehu glh Dxvvdjhq R xqg ^ jhvsurfkhq1 Xp glh
jhqdqqwh Yhuzhfkvoxqj dxfk lq ghu Eh}hlfkqxqj }x yhuphlghq/ qhqqhq zlu ghq Rshudwru �
Vxemxqnwlrq xqg xqwhuvfkhlghq lkq yrq ghu orjlvfkhq Irojheh}lhkxqj rghu Lpsolndwlrq/ iÿu glh
zlu gdv ]hlfkhq c yhuzhqghq1

Wurw}ghp kdw gdv yrq Uxvvhoo xqg Zklwhkhdg yrujhvfkodjhqh Yhuidkuhq }xp Dxiedx ghu
doojhphlqhq Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj yhuqÿqiwljh Juÿqgh1 Glh Uhjhoq ghu orjlvfkhq
Irojheh}lhkxqj zhughq plw ghp ]lho dxvjhduehlwhw/ gd� pdq dxv zdkuhq Yrudxvvhw}xqjhq vwhwv
zdkuh Irojhuxqjhq hukçow1 Glh nodvvlvfkh Vxemxqnwlrq huiÿoow glhvh Irughuxqj yroonrpphq=
Zhqq � � � zdku lvw xqg � zdku lvw/ vr lvw � dxi Juxqg ghu Gh�qlwlrq yrq � zdku1 Zhqq
glh Irupho � � � dovr hlqh Wdxwrorjlh rghu hlq Wkhruhp ghv nodvvlvfkhq Dxvvdjhqndonÿov lvw/
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Devfkqlww :14 Nodvvlvfkh Wkhrulhq xqg Sdudgr{lhq
xqg zlu yhuzhqghq vlh dov Vfkox�uhjho/ vr nùqqhq zlu dxv hlqhp zdkuhq � qlfkw hlq idovfkhv �
hukdowhq1 Xqwhu vrofkhq Ehglqjxqjhq lvw � vwhwv zdku1

Glh nodvvlvfkh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj lvw zlghuvsuxfkviuhl xqg yroovwçqglj1
Zhqq pdq }x ghq D{lrphq ghv nodvvlvfkhq Dxvvdjhqndonÿov hlqh Irupho klq}xiÿjw/ glh lq
lkp qlfkw ehzhlvedu lvw/ vr hukçow pdq hlq zlghuvsuÿfkolfkhv V|vwhp1 Glh nodvvlvfkh doojhphl0
qh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj lvw dovr hlqh pd{lpdo xpidvvhqgh zlghuvsuxfkviuhlh
Wkhrulh iÿu Dxvvdjhq plw ghu ehwudfkwhwhq Vwuxnwxu1

Glh nodvvlvfkh Vxemxqnwlrq ehvlw}w dehu dxfk irojhqgh Hljhqvfkdiwhq1 Qdfk lkuhu Gh�qlwlrq
lq ghu Dxvvdjhqdojheud lvw ghu Dxvguxfn � � � hlqh Zdkukhlwvixqnwlrq ghu Dxvvdjhq � xqg
�1 Xp ihvw}xvwhoohq/ re � � � zdku lvw rghu qlfkw/ jhqÿjw hv/ glh Zdkukhlwvzhuwh yrq � xqg
� xqdekçqjlj yrqhlqdqghu }x huplwwhoq1 Qdfk ghu Gh�qlwlrq yrq � jlow=
4, Zhqq � zdku lvw/ vr lvw � � � ehl eholheljhp � zdku>
5, zhqq � idovfk lvw/ vr lvw � � � ehl eholheljhp � zdku1
Zhqq zlu glh Vxemxqnwlrq dov ]hlfkhq ghu orjlvfkhq Irojheh}lhkxqj lqwhusuhwlhuhq/ vr pÿvvhq
zlu glh dqjhjhehqhq Hljhqvfkdiwhq ghu Vxemxqnwlrq irojhqghupd�hq ghxwhq=
4, Hlqh zdkuh Dxvvdjh irojw dxv hlqhu eholheljhq Dxvvdjh>
5, dxv hlqhu idovfkhq Dxvvdjh irojw hlqh eholheljh Dxvvdjh1
Ehlvslhovzhlvh vlqg glh irojhqghq Vxemxqnwlrqhq zdku=
E2 � 2 9' e� � EGlh Hugh lvw hlq Zÿuiho�/
E2 � 2 9' e� � EGdv Dwrp lvw whloedu�/
EGlh ]dko e lvw hlqh Sulp}dko� � EGdv Hohnwurq lvw srvlwly jhodghq�/
ED lvw rkqh Uhvw gxufk 2 whloedu� � EGdv Hohnwurq lvw qhjdwly jhodghq�1

Zhqq zlu glh Vxemxqnwlrq dov orjlvfkh Irojheh}lhkxqj ghxwhq/ hukdowhq zlu Ehkdxswxqjhq zlh=
Gdudxv/ gd� 2 � 2 9' e/ irojw/ gd� glh Hugh hlq Zÿuiho lvw1
Gdudxv/ gd� D rkqh Uhvw gxufk 2 whloedu lvw/ irojw/ gd� gdv Hohnwurq qhjdwly jhodghq lvw1

Vrofkh Ehkdxswxqjhq vwhkhq dehu qlfkw lp Hlqnodqj plw ghu lqwxlwlyhq Dx�dvvxqj ghu orjlvfkhq
Irojheh}lhkxqj1

Hlq dqdorjhv Hujheqlv hukçow pdq dxi hlqh dqghuh Zhlvh1 Lp nodvvlvfkhq Dxvvdjhqndonÿo
vlqg glh Iruphoq � � E� � �� xqg �� � E� � �� ehzhlvedu +vlh vlqg Wdxwrorjlhq lq ghu
}zhlzhuwljhq Dojheud,1 Zlu lqwhusuhwlhuhq vlh dov Uhjhoq lq ghu orjlvfkhq Irojheh}lhkxqj xqg
hukdowhq glh Irojhuxqjhq=
4, Zhqq � zdku lvw/ vr lvw � � � zdku/ zrehl � hlqh eholheljh Dxvvdjh lvw/ g1 k1/ hlq zdkuhv

� irojw dxv hlqhp eholheljhq �>
5, zhqq � idovfk lvw/ vr lvw �� zdku xqg � � � zdku/ zrehl � hehqidoov hlqh eholheljh

Dxvvdjh lvw/ g1 k1/ dxv hlqhp idovfkhq � irojw hlq eholheljhv �1
Glh hehq irupxolhuwhq Irojhuxqjhq dxv ghu Lqwhusuhwdwlrq ghu nodvvlvfkhq Vxemxqnwlrq +ghu
pdwhuldohq Lpsolndwlrq, dov orjlvfkhu Irojheh}lhkxqj huklhowhq glh Eh}hlfkqxqj Sdudgr{lhq ghu
pdwhuldohq Lpsolndwlrq1 Glhvh Eh}hlfkqxqj lvw luuhiÿkuhqg/ ghqq id�w pdq glh pdwhuldoh Lpsol0
ndwlrq +Vxemxqnwlrq, dov Rshudwru dxi/ gdqq kdehq glh jhqdqqwhq Iruphoq qlfkwv Sdudgr{hv
dq vlfk1 Glh Sdudgr{lhq hqwvwhkhq qxu/ zhqq pdq glh Vxemxqnwlrq dov orjlvfkh Irojheh}lhkxqj
ghxwhw1 Ehl glhvhu Ghxwxqj hujhehq vlfk dehu zhlwdxv phku Sdudgr{lhq1 Hv vhlhq hlqljh yrq
lkqhq dqjhiÿkuw=
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
41 R � �R � R

Gd ��R � R� lq ghu Orjln kçx�j dov �R lvw qrwzhqglj� jhghxwhw zlug/ ehvwhkw nhlqh
Pùjolfknhlw/ }zlvfkhq R xqg �R lvw orjlvfk qrwzhqglj� }x xqwhuvfkhlghq1

51 �R � R � �R
Gd �R � �R� kçx�j dov �R lvw orjlvfk xqpùjolfk� jhghxwhw zlug/ vlqg �R xqg �R lvw orjlvfk
xqpùjolfk� çtxlydohqw1

61 �ER � ^� � ER � �^�
Zhqq ^ qlfkw dxv R irojw/ vr irojw �^ dxv R1

71 �ER � �^� � ER � ^�
Zhqq �^ qlfkw dxv R irojw/ vr irojw ^ dxv R1

81 �ER � ^� � E^ � R�
Zhqq ^ qlfkw dxv R irojw/ vr irojw R dxv ^1

91 �ER � ^� � E�R � ^�
Zhqq ^ qlfkw dxv R irojw/ vr irojw ^ dxv �R1

:1 �ER � ^� � E^ � �R�
Zhqq ^ qlfkw dxv R irojw/ vr irojw �R dxv ^1

;1 �ER � ^� � E�R � �^�
Zhqq ^ qlfkw dxv R irojw/ vr irojw �^ dxv �R1

<1 ER � ^� b ER � �^�
^ irojw dxv R/ rghu �^ irojw dxv R1

431 ER � ^� b E�R � ^�
^ irojw dxv R/ rghu ^ irojw dxv �R1
Glh Uhdnwlrqhq dxi glhvh Sdudgr{lhq zduhq vhku xqwhuvfklhgolfk1 Zlu zroohq guhl yhuvfklh0

ghqh Uhdnwlrqvulfkwxqjhq nxu} fkdudnwhulvlhuhq1 Glh huvwh lvw }zdu iÿu glh Orjln wkhruhwlvfk
ehodqjorv/ dehu dxfk khxwh qrfk zhlw yhueuhlwhw1 Lkuh Yhuwuhwhu vhkhq lq ghq Sdudgr{lhq hlqhq
Juxqg phku/ glh jdq}h pdwkhpdwlvfkh Orjln de}xohkqhq/ xqg vlh huvsduhq vlfk gdplw glh Dq0
vwuhqjxqj/ Nhqqwqlvvh lq glhvhp Zlvvhqvehuhlfk }x huzhuehq1 Dov Ehohj iÿu glhvh Ulfkwxqj
pdj gdv irojhqgh ]lwdw glhqhq/ lq ghp dxi vrofkh Ehlvslhovçw}h iÿu glh Vxemxqnwlrq zlh �Zhqq
2 � 2 ' e/ vr lvw ghu Vfkqhh zhl�� Eh}xj jhqrpphq zlug= �Dooh Dxvvdjhq vlqg qxu V|per0
oh ghu /Zdkukhlwc rghu /Idovfkkhlwc/ xqg ghvkdoe lvw hv rkqh Ehghxwxqj/ zhofkh Dxvvdjhq zlu
ÿehukdxsw yhuelqghq1 Zlh dxv ghp Ehlvslho khuyrujhkw/ zhughq eholheljh Juxqgdxvvdjhq yhu0
exqghq/ glh xqwhuhlqdqghu lq nhlqhu Eh}lhkxqj vwhkhq/ jhpç� ghp Sulq}ls= /Lp Jduwhq lvw ghu
Kroxqghu xqg lq Nlhz lvw phlq Rqnho1c Hlq vrofkhv Yhuidkuhq lvw iÿu gdv Exfk yrq Kloehuw
xqg Dfnhupdqq nhqq}hlfkqhqg1 Glh Dxwruhq yhuehujhq lkuh lghdolvwlvfkhq Dqvlfkwhq klqwhu
vsh}lhoohq pdwkhpdwlvfkhq Ehuhfkqxqjhq xqg yhuvxfkhq/ mhghu Orjln glh pdwkhpdwlvfkh Orjln
}x xqwhuvfklhehq1� +Nxf}|qvnl2Vwhlqlw} 4<85/ V1 434, Wurw} lkuhu wkhruhwlvfkhq Ehghxwxqjvor0
vljnhlw iÿu glh Orjln zlunw vlh vlfk dehu klqghuqg ehl ghu Dqzhqgxqj orjlvfkhu Phwkrghq lq
dqghuhq sklorvrsklvfkhq Glv}lsolqhq dxv xqg wuçjw }xu Vhqnxqj ghv doojhphlqhq sklorvrsklvfkhq
Qlyhdxv ehl1

Gd glh nodvvlvfkh }zhlzhuwljh Dxvvdjhqorjln v|qwdnwlvfk yroovwçqglj lvw/ g1 k1 qlfkw rkqh
Zlghuvsuxfk huzhlwhuw zhughq ndqq/ zdu iÿu glh dqghuhq ehlghq Ulfkwxqjhq ghu Zhj }xu Nrq0
vwuxnwlrq hlqhv sdudgr{lhqiuhlhq V|vwhpv ghu orjlvfkhq Irojheh}lhkxqj vfkrq yrujh}hlfkqhw> hu
nrqqwh qxu lq hlqhu Hlqhqjxqj ghu nodvvlvfkhq Dxvvdjhqorjln ehvwhkhq1 Hlqh zhlwhuh Ulfk0
wxqj/ glh zlu glh qlfkwnodvvlvfkh qhqqhq zroohq/ yhuzdui ghq nodvvlvfkhq Dxvvdjhqndonÿo dov
Edvlv iÿu hlqh sdudgr{lhqiuhlh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj xqg nrqvwuxlhuwh nrqnxu0
ulhuhqgh qlfkwnodvvlvfkh Dxvvdjhqndonÿoh/ lq ghqhq dqvwhooh ghu nodvvlvfkhq Vxemxqnwlrq dqghuh
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Devfkqlww :14 Nodvvlvfkh Wkhrulhq xqg Sdudgr{lhq
Lpsolndwlrqvrshudwruhq dxiwuhwhq1 Glhvh Ulfkwxqj hueudfkwh lp hlq}hoqhq lqwhuhvvdqwh orjlvfkh
Hujheqlvvh/ vlh oùvwh dehu qlfkw glh Sureohpdwln ghu orjlvfkhq Irojheh}lhkxqj1 Zlu jhkhq lp
irojhqghq dxi vlh hlq1 Glh gulwwh Ulfkwxqj yhuvxfkwh/ glh Sureohpdwln ghu orjlvfkhq Irojheh}lh0
kxqj dxi ghu Edvlv ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln }x oùvhq1 Zlu qhqqhq vlh ghvkdoe
glh nodvvlvfkh1 Xp glh Sdudgr{lhq ghu Irojheh}lhkxqj dxv}xvfkolh�hq/ px�whq lqqhukdoe glhvhu
Ulfkwxqj 0 r�hqedu dx�hu ghu Ehglqjxqj/ gd� ehl ghu orjlvfkhq Irojheh}lhkxqj zdkuh Yrudxv0
vhw}xqjhq vwhwv zdkuh Irojhuxqjhq hujhehq pÿvvhq/ glh md dxfk ehl ghu Ghxwxqj yrq Uxvvhoo
xqg Zklwhkhdg huiÿoow lvw 0 qrfk }xvçw}olfkh Ehglqjxqjhq klqvlfkwolfk hlqhu jÿowljhq Uhjho ghu
orjlvfkhq Irojheh}lhkxqj jhvwhoow zhughq1

Hlqhq zhvhqwolfkhq Vfkulww ehl ghu Khudxvduehlwxqj vrofkhu Ehglqjxqjhq ohlvwhwh N1 Dmgx0
nlhzlf}1 Hu vfkulhe 4<54= �Doo gdv/ zdv jhzùkqolfk ÿehu glh Irojheh}lhkxqj +hqwdlophqw, lq
hlqiÿkuhqghq Ohkueÿfkhuq ghu v|perolvfkhq Orjln jhvdjw zlug/ }1 E1 gd� dxv @ glh Dxvvdjh K
irojw/ zhqq hv xqpùjolfk lvw/ gd� K idovfk/ zçkuhqg @ zdku lvw xvz1/ lvw eor� hlqh Hunoçuxqj yrq
dx�huorjlvfkhp Fkdudnwhu> hv lvw hlq Dsshoo dq xqvhuh Lqwxlwlrq/ çkqolfk/ dov zhqq zlu vdjhq/
gd� guhl Sxqnwh hlqh jhudgh Olqlh eloghq/ zhqq zlu vlh yrq hlqhu hqwvsuhfkhqghq Srvlwlrq dxv
dov hlqhq Sxqnw vhkhq nùqqhq1 Xqvhuh Lqwxlwlrq lvw lq ehlghq Içoohq xqwhuvfklhgolfk/ wurw}ghp
zlug dq vlh dsshoolhuw1 Hv lvw qlfkw lpphu ghu Idoo/ gd� zhqq zlu /@ � Kc vfkuhlehq/ dxv /@c
wdwvçfkolfk /Kc +lp uhlq orjlvfkhq Vlqqh, irojw1 Glhv lvw qxu ghu Idoo/ zhqq /@ � Kc hlq orjlvfkhv
Wkhruhp lvw � � � Zlu zlhghukrohq qrfk hlqpdo/ gd� dxv @ +orjlvfk, K irojw/ zhqq hv xqwhu ghq
Wkhruhphq rghu D{lrphq ghu Orjln hlqh Irojh yrq V|perohq /@ � Kc jlew1� +Dmgxnlhzlf} 4<99/
V1 4;, Glhvh Dx�dvvxqj ghu orjlvfkhq Irojheh}lhkxqj/ qdfk ghu lq ghq Wdxwrorjlhq +Wkhruhphq,
ghu nodvvlvfkhq Dxvvdjhqorjln glh Vxemxqnwlrq qxu gdqq dov Irojheh}lhkxqj jhghxwhw zhughq
gdui/ zhqq vlh dov Kdxswrshudwru dxiwulww/ zxugh }x ghu khxwh dp vwçunvwhq yhueuhlwhwhq1 Vlh
hqwvsulfkw ehlvslhovzhlvh jhqdx ghu Fduqdsvfkhq Dx�dvvxqj ghu O0Lpsolndwlrq1

Zhqq zlu lp zhlwhuhq yrq ghu nodvvlvfkhq Wkhrulh ghu Irojheh}lhkxqj vsuhfkhq/ vr phlqhq
zlu lpphu ghq dxi Dmgxnlhzlf} }xuÿfnjhkhqghq Vwdqgsxqnw1 Ehl glhvhu Ghxwxqj ghu orjlvfkhq
Irojheh}lhkxqj zhughq }zdu glh rehq huzçkqwhq Sdudgr{lhq ghu orjlvfkhq Irojheh}lhkxqj yhu0
plhghq/ hv wuhwhq dehu dqghuh Sdudgr{lhq dxi1 Vr hukçow pdq ehlvslhovzhlvh dxv ghq Wdxwrorjlhq
ghu Dxvvdjhqorjln R a �R � ^ xqg ^ � R b �R/ gd� dxv hlqhu orjlvfk idovfkhq Dxvvdjh mhgh
eholheljh Dxvvdjh orjlvfk irojw xqg gd� hlqh orjlvfk zdkuh Dxvvdjh dxv hlqhu eholheljhq Dxvvdjh
orjlvfk irojw1 Ehlp sudnwlvfkhq Vfkolh�hq vlqg glhvh Sdudgr{lhq +zlh dxfk glh rehq ehkdqghowhq,
lp doojhphlqhq qlfkw vfkçgolfk/ lqvehvrqghuh iÿkuhq vlh qlfkw }x hlqhp Zlghuvsuxfk/ gd pdq
yhuqÿqiwljhuzhlvh nhlqh orjlvfk idovfkh Suçplvvh vhw}w xqg qlfkw dxi hlqh orjlvfk zdkuh Dxvvdjh
vfkolh�w1 Wurw}ghp jlew hv zlfkwljh Juÿqgh iÿu ghq Dxiedx hlqhu Wkhrulh ghu Irojheh}lhkxqj/
glh dxfk glhvh Sdudgr{lhq qlfkw hqwkçow1 Ehlp orjlvfkhq Vfkolh�hq lvw vlh huirughuolfk/ zhqq
pdq hv plw zlghuvsuÿfkolfkhq zlvvhqvfkdiwolfkhq Wkhrulhq }x wxq kdw1 Gduÿehu klqdxv lvw hlqh
sdudgr{lhqiuhlh Wkhrulh ghu Irojheh}lhkxqj dov Edvlvwkhrulh iÿu ghq Dxiedx dqghuhu Ehuhlfkh
ghu Orjln lq ylhohq Içoohq zÿqvfkhqvzhuw1

Zhqq Dmgxnlhzlf}* Dx�dvvxqj ghu orjlvfkhq Irojheh}lhkxqj glh Sureohpdwln dxfk qlfkw oùvw/
vr hqwkçow vlh grfk lpsol}lw hlqhq zhvhqwolfkhq Jhgdqnhq/ ghu lq mhghu Wkhrulh ghu orjlvfkhq
Irojheh}lhkxqj ehuÿfnvlfkwljw zhughq px�1 Zhqq zlu xqv iudjhq/ zduxp lq ghq Wdxwrorjlhq ghu
nodvvlvfkhq Dxvvdjhqorjln qxu ghu Kdxswrshudwru ghu Vxemxqnwlrq dov orjlvfkh Irojheh}lhkxqj
jhghxwhw zhughq gdui/ vr lvw glh Dqwzruw gdudxi wulyldo1 Ghqq hlqh Dxvvdjh ÿehu glh orjlvfkh
Irojheh}lhkxqj kdw glh Vwuxnwxu �Dxv ghu Dxvvdjh � irojw orjlvfk glh Dxvvdjh �� plw ghq
Vxemhnwhq �glh Dxvvdjh �� xqg �glh Dxvvdjh �� xqg ghp }zhlvwhooljhq Suçglndw �dxv ghp
huvwhq irojw orjlvfk gdv }zhlwh�1 Lq Dxvvdjhq ÿehu glh Irojheh}lhkxqj dxi dxvvdjhqorjlvfkhu
Hehqh ndqq gdv ]hlfkhq ghu Irojheh}lhkxqj dovr qxu hlqpdo yrunrpphq1 Rezrko glhvh Wdwvdfkh
r�hqvlfkwolfk lvw/ zlug vlh yrq ylhohq Orjlnhuq qlfkw ehuÿfnvlfkwljw1
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
Zlu xqwhuvwuhlfkhq qrfk hlqpdo/ gd� hv vlfk ehl ghq dxiwuhwhqghq Sdudgr{lhq qlfkw xp hlqh

Zlghuvsuÿfkolfknhlw ghu nodvvlvfkhq Wkhrulh ghu Irojheh}lhkxqj +lq ehlghq Ghxwxqjhq, kdqghow
+vlh lvw zlghuvsuxfkviuhl,/ vrqghuq xp hlqh Qlfkwÿehuhlqvwlppxqj hlqljhu lkuhu Ehkdxswxqjhq
plw ghp lqwxlwlyhq +ÿeolfkhq, Yhuvwçqgqlv ghu orjlvfkhq Irojheh}lhkxqj/ gdv vlfk xqdekçqjlj
yrq xqg yru ghu nodvvlvfkhq Orjln khudxvjheloghw kdw1 Glhvhv lqwxlwlyh Yhuvwçqgqlv vfkolh�w
r�hqedu qlfkw qxu glh Irughuxqj hlq/ gd� pdq dxv zdkuhq Yrudxvvhw}xqjhq vwhwv zdkuh Iro0
jhuxqjhq hukçow +zlh zlu vdkhq/ huiÿoow glh pdwhuldoh Lpsolndwlrq glhvh Irughuxqj,/ vrqghuq
qrfk lujhqghwzdv ]xvçw}olfkhv1 Xqg glhvhv ]xvçw}olfkh huiÿoow glh pdwhuldoh Lpsolndwlrq r�hq0
vlfkwolfk qlfkw1 Pdq qhqqw glhvh }xvçw}olfkh Irughuxqj Vlqq}xvdpphqkdqj +rghu lqkdowolfkhu
]xvdpphqkdqj, }zlvfkhq Yrudxvvhw}xqj xqg Irojhuxqj1 Zlu hunoçuhq nxu}/ zdv jhphlqw lvw1

Glh Jhzrkqkhlwhq ehl ghu Jhzlqqxqj ghu hlqhq Dxvvdjh dxv dqghuhq dxi uhlq orjlvfkhp
Zhjh +glh Jhzrkqkhlwhq ghv Vfkolh�hqv/ ghv Vfkox�irojhuqv/ ghv Deohlwhqv xvz1, eloghq vlfk
ehl ghq Phqvfkhq vr khudxv/ gd� hv iÿu ghq Dnw ghv Vfkolh�hqv vhoevw ehghxwxqjvorv lvw/
re glh Yrudxvvhw}xqjhq zdku vlqg rghu qlfkw1 Glh Phqvfkhq nùqqhq Vfkoÿvvh }lhkhq xqg
wxq gdv dxfk kçx�j/ rkqh }x zlvvhq/ re glh Dxvvdjhq/ dxv ghqhq vlh orjlvfkh Irojhuxqjhq }lh0
khq/ zdku vlqg rghu qlfkw1 Zhofkh Irojhuxqjhq pdq dxv jhjhehqhq Yrudxvvhw}xqjhq hukçow/
kçqjw gdyrq de/ zhofkh Whuplql/ Dxvvdjhq xqg orjlvfkhq Rshudwruhq lq lkqhq yrunrpphq
xqg zlh vlh jhjhqvhlwlj dqjhrugqhw vlqg1 Zhqq hlqh jhzlvvh Jhvdpwkhlw yrq Yrudxvvhw}xqjhq
jhjhehq lvw/ vr ndqq pdq vhoevw gdqq qlfkw eholheljh Dxvvdjhq dov Irojhuxqjhq dxv lku hukdo0
whq/ zhqq vlfk plw ghu ]hlw khudxvvwhoow/ gd� hv xqwhu ghq Yrudxvvhw}xqjhq idovfkh Dxvvdjhq
jde1 Dqdorj ndqq pdq qlfkw dxv eholheljhq Yrudxvvhw}xqjhq hlqh jhjhehqh Irojhuxqj khuohlwhq/
vhoevw zhqq vlh vlfk dov zdku huzhlvw1 Vr jlew hv nhlqh orjlvfkhq Uhjhoq/ glh hv jhvwdwwhq/ dxv
ghu Dxvvdjh �2 � 2 9' e� dov orjlvfkh Irojhuxqj glh Dxvvdjhq �Gdv Hohnwurq lvw srvlwly jhodghq�/
�Gdv Hohnwurq lvw qhjdwly jhodghq�/ �Glh Hugh lvw hlq Zÿuiho�/ �Zduhq kdehq hlqhq Zhuw� xvz1
}x hukdowhq1

R�hqvlfkwolfk irughuw glh Lqwxlwlrq yrq ghu orjlvfkhq Irojheh}lhkxqj qrfk }xvçw}olfk/ gd� glh
Yrudxvvhw}xqjhq xqg glh Irojhuxqjhq lujhqghlq jhphlqvdphv �Pdwhuldo� 0 Whuplql/ Dxvvdjhq
xvz1 0 hqwkdowhq1 Zhqq glh Dxvvdjhq ��c � � � c �? jhjhehq vlqg xqg hv vwhkw glh Dxijdeh/ dxv
lkqhq glh }xoçvvljhq Irojhuxqjhq }x }lhkhq rghu glh pùjolfkhq Yrudxvvhw}xqjhq }x huplwwhoq/
dxv ghqhq vlh dov Irojhuxqj }x jhzlqqhq vlqg/ vr ehvfkçiwljhq zlu xqv iÿu glh Oùvxqj glhvhu
Dxijdeh qlfkw plw ghu ßehusuÿixqj yrq ��c � � � c �?/ vrqghuq zlu xqwhuvxfkhq lkuh Vwuxnwxu1
Zlu huplwwhoq/ zhofkh Whuplql/ Dxvvdjhq xqg Rshudwruhq lq lkqhq yrunrpphq xqg zlh glhvh
Hohphqwh jhjhqvhlwlj dqjhrugqhw vlqg1 Huvw gdqdfk +rghu xqwhu glhvhu Ehglqjxqj, yroo}lhkhq
zlu Vfkoÿvvh1 Huvw qdfkghp glh Deohlwxqjhq gxufkjhiÿkuw vlqg/ jhzlqqw glh Iudjh qdfk ghq
Zdkukhlwvzhuwhq ghu Dxvvdjhq Ehghxwxqj1 Zhqq glh Yrudxvvhw}xqjhq zdku vlqg/ vr zhughq
dxfk glh jhzrqqhqhq Irojhuxqjhq dov zdku dn}hswlhuw> zhqq pdq xqwhu ghq Irojhuxqjhq idovfkh
Dxvvdjhq hukçow/ vr jlew hv dxfk xqwhu ghq Yrudxvvhw}xqjhq idovfkh Dxvvdjhq1 Ehl ghq Sdudgr0
{lhq ghu pdwhuldohq Lpsolndwlrq yhukçow hv vlfk xpjhnhkuw= Glh Zdkukhlwvzhuwh ghu Dxvvdjhq
vlqg yrukhu ehndqqw/ zrehl vlh dov Yrudxvvhw}xqjhq idovfk xqg dov Irojhuxqjhq zdku vlqg1

Glh Sdudgr{lhq ghu pdwhuldohq Lpsolndwlrq iÿkuhq sudnwlvfk qlfkw }x qhjdwlyhq Irojhq lq ghu
Hunhqqwqlv1 Ehl jhjhehqhq Dxvvdjhq plw qlfkw ehndqqwhq Zdkukhlwvzhuwhq xqg ghu Dxijdeh/
lkuh pùjolfkhq Irojhuxqjhq rghu Yrudxvvhw}xqjhq }x vxfkhq/ vlqg glh sdudgr{hq Ehkdxswxqjhq
ghu nodvvlvfkhq Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj sudnwlvfk qxw}orv/ g1 k1/ pdq ndqq vlh
hlqidfk qlfkw dqzhqghq1 Zhqq klqjhjhq glh Zdkukhlwvzhuwh jhjhehqhu Dxvvdjhq ehndqqw vlqg/
vr yhuolhuhq glhvh Ehkdxswxqjhq johlfkidoov mhghq sudnwlvfkhq Vlqq= R�hqedu idovfkh Dxvvdjhq
zhughq qlfkw dov Juxqgodjh iÿu glh Ghgxnwlrq jhzçkow/ xqg r�hqedu zdkuh Dxvvdjhq eohlehq
zdku/ jdq} johlfk/ zhofkh dqghuhq Dxvvdjhq pdq }x lkuhq Yrudxvvhw}xqjhq hunoçuw1 Glhvhu
Xpvwdqg hqwnuçiwhw mhgrfk qlfkw glh rehq gdujhohjwhq ßehuohjxqjhq1 Mhghqidoov zxughq lq
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Devfkqlww :15 Vwulnwh Lpsolndwlrq
ghu Orjln Yhuvxfkh xqwhuqrpphq/ hlqh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj rkqh glh ghu
pdwhuldohq Lpsolndwlrq dqdorjhq Sdudgr{lhq dxi}xedxhq1

Glh zlfkwljvwhq qlfkwnodvvlvfkhq Wkhrulhq ghu orjlvfkhq Irojheh}lhkxqj vlqg glh yhuvfklhgh0
qhq lqwxlwlrqlvwlvfkhq Orjlnv|vwhph/ glh V|vwhph ghu vwulnwhq Lpsolndwlrq yrq F1 L1 Ohzlv/ gdv
V|vwhp ghu dqdo|wlvfkhq Lpsolndwlrq yrq Z1 W1 Sduu|/ glh V|vwhph ghu vwuhqjhq Lpsolndwlrq yrq
Z1 Dfnhupdqq xqg ghuhq Prgl�ndwlrqhq lq ghq V|vwhphq . +hqwdlophqw, yrq D1 U1 Dqghuvrq
xqg Q1 G1 Ehoqds1 Glh lqwxlwlrqlvwlvfkh Orjln ehkdqghoq zlu dxviÿkuolfk lq hlqhp ehvrqghuhq
Ndslwho/ gd vlh dxv jdq} dqghuhq Juÿqghq dov glh klhu ehwudfkwhwhq V|vwhph dxijhedxw zxugh
xqg lq lku glh phlvwhq ghu klhu ehwudfkwhwhq sdudgr{hq Iruphoq ehzhlvedu vlqg1

:15 Hlq V|vwhp ghu vwulnwhq Lpsolndwlrq
Yrq ghp dphulndqlvfkhq Orjlnhu F1 L1 Ohzlv zxughq yhuvfklhghqh V|vwhph ghu vwulnwhq Lpsol0
ndwlrq nrqvwuxlhuw/ lq ghqhq glh Sdudgr{lhq ghu pdwhuldohq Lpsolndwlrq dxvjhvfkorvvhq zhughq
vroowhq +Ohzlv2Odqjirug 4<8<,1 Glh V|vwhph ghu vwulnwhq Lpsolndwlrq zduhq yru doohp iÿu glh
Hqwzlfnoxqj ghu prgdohq Orjln yrq Ehghxwxqj1 Lq xqvhuhp ]xvdpphqkdqj ghu orjlvfkhq
Irojheh}lhkxqj lvw ghu Xqwhuvfklhg ghu yhuvfklhghqhq V|vwhph ghu vwulnwhq Lpsolndwlrq qlfkw
uhohydqw1 Zlu jhehq hlqh uhlq dxvvdjhqorjlvfkh Gduvwhooxqj hlqhv V|vwhpv ghu vwulnwhq Lpsolnd0
wlrq VL +Vfkplgw 4<93,1 Ehl ghu Ehvfkuhlexqj ghv V|vwhpv VL xqg ghu irojhqghq V|vwhph ghu
qlfkwnodvvlvfkhq Ulfkwxqj yhuzhqghq zlu glh V|peroln ghu nodvvlvfkhq Dxvvdjhqorjln xqg hu0
jçq}hq ghuhq Doskdehw gxufk hlqhq ehvrqghuhq Lpsolndwlrqvrshudwru$/ ghu gdqq glh mhzhloljh
qlfkwnodvvlvfkh Lpsolndwlrq 0 lq glhvhp Devfkqlww glh vwulnwh Lpsolndwlrq 0 gduvwhoow1 ]xu Iru0
phogh�qlwlrq ghu nodvvlvfkhq Dxvvdjhqorjln iÿjhq zlu irojhqghq Sxqnw klq}x= Zhqq � xqg �
Iruphoq vlqg/ vr lvw E�$ �� hlqh Irupho1 Dqvrqvwhq yhuzhqghq zlu glh johlfkhq Gh�qlwlrqhq
xqg Denÿu}xqjhq zlh lq ghu nodvvlvfkhq Dxvvdjhqorjln1
D{lrph yrq VL =
D41 R a ^ $ ^ a R
D51 R a ^ $ R
D61 R$ R a R
D71 E R a ^� a o$ R a E^ a o�
D81 R$��R
D91 ��R$ R
D:1 ER$ ^� a E^ $ o� $ ER$ o�
D;1 R a ER$ ^�$ ^
D<1 ER$ ^� $ E�^ $ �R�
D431 ER a ^ $ o�$ ER a �o $ �^�
D441 ER$ ^ a o�$ ER$ ^�
Vfkox�uhjhoq yrq VL =
U41 Hlqvhw}xqjvuhjho iÿu Yduldeohq1
U51 Dewuhqqxqjvuhjho ghv Dqwh}hghqwv1
U61 +Huvhw}edunhlwvuhjho,1 Zhqq E�$ �� xqg E� $ ��/ vr � $ � d�*�o1
U71 +Yhuhlqljxqjvuhjho,1 Dxv � xqg � hukçow pdq � a�1
Pdq ndqq vlfk ohlfkw gdyrq ÿehu}hxjhq/ gd� gdv V|vwhp VL zlghuvsuxfkviuhl lvw +dooh Wkhruhph
vlqg Wdxwrorjlhq lq ghu }zhlzhuwljhq Dxvvdjhqdojheud/ zhqq zlu $ dov � lqwhusuhwlhuhq,1

Yrq sulq}lslhoohp Lqwhuhvvh vlqg iÿu xqv glh Hljhqvfkdiwhq yrq VL/ glh lq irojhqghq Wkhruhphq
�{lhuw vlqg1
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj

PW41 Glh Irupho R$ E^ $ R� lvw nhlq Wkhruhp yrq VL1
Ehzhlv= Zlu zçkohq glh irojhqgh ylhuzhuwljh Lqwhusuhwdwlrq ghu Rshudwruhq �/ a xqg $ plw
ghq dxvjh}hlfkqhwhq Zdkukhlwvzhuwhq � xqg 2 +Ohzlv2Odqjirug 4<8</ V1 7<6,=

� ��
� e
2 �
� 2
e �

� a� � 2 � e
� � 2 � e
2 2 2 e e
� � e � e
e e e e e

�$ � � 2 � e
� 2 e e e
2 2 2 e e
� 2 e 2 e
e 2 2 2 2

Ehl glhvhu Lqwhusuhwdwlrq vlqg dooh D{lrph Wdxwrorjlhq/ xqg glh Vfkox�uhjhoq yhuhuehq ghq
wdxwrorjlvfkhq Fkdudnwhu yrq Iruphoq1 Klqjhjhq qlppw glh Irupho R $ E^ $ R� ehl R ' �
xqg ^ ' � ghq qlfkwdxvjh}hlfkqhwhq Zhuw e dq/ vlh lvw dovr lq ghp D{lrphqv|vwhp qlfkw
khuohlwedu xqg nhlq Wkhruhp yrq VL1
Dxv ghp Ehzhlv yrq PW4 irojw johlfkidoov=
PW51 Glh Iruphoq ER $ E^ $ R�� iR*�j xqg ER $ E^ $ R�� i^*�j vlqg nhlqh Wkhruhph
yrq VL1

PW61 Glh Irupho �R$ ER$ ^� lvw nhlq Wkhruhp yrq VL1
Ehzhlv= Ehl ghu rehq dqjhjhehqhq ylhuzhuwljhq Lqwhusuhwdwlrq qlppw vlh ehl R ' 2 xqg ^ ' 2
ghq qlfkwdxvjh}hlfkqhwhq Zhuw e dq/ lvw ghvkdoe nhlqh Wdxwrorjlh xqg irojolfk nhlq Wkhruhp
yrq VL1
PW71 Glh Iruphoq E�R$ ER$ ^�� iR*�j xqg E�R$ ER$ ^�� i^*�j vlqg nhlqh Wkhruhph
yrq VL1
Dxv PW40PW7 irojw/ gd� pdq ehl hlqhu Lqwhusuhwdwlrq yrq VL dov Wkhrulh ghu orjlvfkhq

Irojheh}lhkxqj glh Sdudgr{lhq ghu nodvvlvfkhq Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj/ glh zlu
ehl ghu Uxvvhoovfkhq Ghxwxqj ehkdqghow kdehq/ qlfkw hukçow1
W41 Lq VL lvw dehu glh Irupho �R a R$ ^ ehzhlvedu1

41 E�R a�^ $ �R�$ E�R a��R$��^� +D43/ U4,
51 �R a �^ $�R +D5/ U4,
61 �R a ��R$ ��^ +U5/ 41/ 51,
71 �R a R$ ��^ +61/ U6/ D8/ D9,
81 �R a R$ ^ +71/ D8/ D9/ U4/ U6,

Lq VL lvw hehqidoov ehzhlvedu=
W51 ^$ �E�R a R�
+pdq hukçow glhvhv Wkhruhp dxv W4 gxufk Dqzhqgxqj yrq D</ U5/ U4/ U6/ D8 xqg D9 ,1

Ehl hlqhu Lqwhusuhwdwlrq yrq W4 xqg W5 dov Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj hukdowhq
zlu=
4, Dxv hlqhp Zlghuvsuxfk irojw hlqh eholheljh Dxvvdjh1
5, Hlqh orjlvfk zdkuh Dxvvdjh irojw dxv hlqhu eholheljhq1
Gd lq ghu xuvsuÿqjolfkhq Yduldqwh yrq VL hlq Zlghuvsuxfk �Ra R dov hlqh xqpùjolfkh Dxvvdjh
gh�qlhuw zxugh xqg vhlqh Qhjdwlrq �E�R a R� dov hlqh qrwzhqgljh Dxvvdjh/ jde pdq ghq
dqjhjhehqhq Irojhuxqjhq ehl glhvhu Lqwhusuhwdwlrq yrq VL irojhqgh Irup=
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Devfkqlww :16 Vwuhqjh Lpsolndwlrq
4, Dxv hlqhu xqpùjolfkhq Dxvvdjh irojw mhgh eholheljh1
5, Hlqh qrwzhqgljh Dxvvdjh irojw dxv mhghu eholheljhq1
Glhvh Lqwhusuhwdwlrq yrq W4 xqg W5 huklhow glh Eh}hlfkqxqj Sdudgr{lhq ghu vwulnwhq Lpsolndwl0
rq1 Glh Juÿqgh iÿu hlqh lqwxlwlyh Deohkqxqj vrofkhu Ehkdxswxqjhq vlqg ghq rehq gdujhvwhoowhq
dqdorj1 Dxfk gdv Yhukçowqlv }x glhvhq Sdudgr{lhq lvw dqdorj1

Ohzlv kdw glh Sureohpdwln ghu orjlvfkhq Irojheh}lhkxqj qlfkw ehiulhgljhqg jhoùvw1 Hu jlqj ehl
ghu Nrqvwuxnwlrq vhlqhu V|vwhph ghu vwulnwhq Lpsolndwlrq }zdu yrq ghp ulfkwljhq Jhgdqnhq dxv/
gd� iÿu hlqh Ehvwlppxqj ghu orjlvfkhq Irojheh}lhkxqj glh Irughuxqj �Dxv zdkuhq Yrudxvvhw0
}xqjhq px� pdq zdkuh Irojhuxqjhq hukdowhq� qlfkw dxvuhlfkhqg lvw/ gd� ylhophku hlq lqkdowol0
fkhu ]xvdpphqkdqj }zlvfkhq Yrudxvvhw}xqj xqg Irojhuxqj ehvwhkhq pÿvvh1 Ohlghu suç}lvlhuwh
hu qlfkw/ zdv hu xqwhu glhvhp lqkdowolfkhq ]xvdpphqkdqj yhuvwhkw1 Hu jodxew lkq dehu gdgxufk
uhdolvlhuhq }x nùqqhq/ gd� hu glh Gh�qlwlrq ghu nodvvlvfkhq Vxemxqnwlrq � � � �(es �E�a���
ehl vhlqhu vwulnwhq Lpsolndwlrq gdklqjhkhqg yhuvwçunw/ gd� hu irughuw/ � a �� gÿuih qlfkw qxu
qlfkw jhowhq/ vrqghuq pÿvvh xqpùjolfk vhlq= �$ � �(es ��E�a���/ zrehl � ghu Pùjolfk0
nhlwvrshudwru lvw1

Gdplw lvw dxfk vfkrq dxi hlqhq huvwhq Pdqjho ghu V|vwhph yrq Ohzlv dxiphunvdp jhpdfkw/
ghu yhuvxfkw/ glh orjlvfkh Irojheh}lhkxqj plw Kloih prgdohu Whuplql }x gh�qlhuhq1 Xqvhuhv
Hudfkwhqv lvw gdv phwkrglvfk qlfkw nruuhnw1 Hlqh Gh�qlwlrq ghu dxvvdjhqorjlvfkhq Irojheh}lh0
kxqj lvw hlqh Juxqgyrudxvvhw}xqj/ xp prgdoh Whuplql ÿehukdxsw huvw hlqiÿkuhq }x nùqqhq1
Hlq }zhlwhu Pdqjho ehvwhkw gdulq/ gd� lq vhlqhq V|vwhphq }zdu glh lp ]xvdpphqkdqj plw
ghu Dx�dvvxqj yrq Uxvvhoo xqg Zklwhkhdg glvnxwlhuwhq Sdudgr{lhq dxvjhvfkorvvhq vlqg/ qlfkw
mhgrfk glh Sdudgr{lhq ghu nodvvlvfkhq Irojheh}lhkxqj lq ghu Ghxwxqj yrq Dmgxnlhzlf}1 Hlq
gulwwhu Pdqjho ehvwhkw vfkolh�olfk gdulq/ gd� glh vwulnwh Lpsolndwlrq dov orjlvfkhu Rshudwru yhu0
vwdqghq zlug xqg lq ehzhlveduhq Iruphoq ghu Dxvvdjhqorjln phkupdov yrunrpphq ndqq1

:16 Hlq V|vwhp ghu vwuhqjhq Lpsolndwlrq
]x ghq V|vwhphq ghu vwuhqjhq Lpsolndwlrq jhkùuhq Dxvvdjhqndonÿoh/ lq ghqhq qlfkw qxu Sd0
udgr{lhq ghu pdwhuldohq Lpsolndwlrq/ vrqghuq dxfk glh ghu vwulnwhq Lpsolndwlrq dxvjhvfkorvvhq
zhughq +Dfnhupdqq 4<89,1 Zlu eh}hlfkqhq vlh dov VLD1 Zlu ehwudfkwhq hlq V|vwhp VLD plw
irojhqghq D{lrphq xqg Vfkox�uhjhoq1
D{lrph yrq VLD=
D41 R$ R
D51 ER$ ^�$ EE^ $ o�$ ER$ o��
D61 ER$ ^�$ EEo $ R�$ Eo $ ^��
D71 ER$ ER$ ^��$ ER$ ^�
D81 R a ^ $ R
D91 R a ^ $ ^
D:1 ER$ ^� a ER$ o�$ ER$ ^ a o�
D;1 R$ R b ^
D<1 ^ $ R b ^
D431 ER$ o� a E^ $ o�$ ER b ^ $ o�
D441 R a E^ b o�$ ^ b ER a o�
D451 ER$ ^�$ E�^$ �R�
D461 ER a �^�$ �ER$ ^�
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
D471 R$ ��R
D481 ��R$ R1
Vfkox�uhjhoq yrq VLD=
U41 Hlqvhw}xqjvuhjho iÿu Yduldeohq1
U51 Dewuhqqxqjvuhjho1 Dxv �$ � xqg � hukçow pdq �1
U61 Yhuhlqljxqjvuhjho1 Dxv � xqg � hukçow pdq � a�1
U71 Dxv �� b� xqg � hukçow pdq �1
U81 Dxv �$ E� $ �� xqg � hukçow pdq �$ �1
PW41 Lq VLD vlqg glh irojhqghq Iruphoq nhlqh Wkhruhph=
41 �$ E� $ ��
51 ��$ E�$ ��
61 �� a �$ �
71 � $ �� b�1

Iÿu ghq Ehzhlv yrqPW4 ehqxw}hq zlu hlqh ylhuzhuwljh Dxvvdjhqdojheud irojhqghu Irup= Zdku0
khlwvzhuwh vlqg �/ 2/ �/ e/ dxvjh}hlfkqhwh Zhuwh vlqg � xqg e1 Qhjdwlrq xqg Lpsolndwlrq zhughq
gxufk Wdehoohq gh�qlhuw1

� ��
� e
2 �
� 2
e �

�$ � � 2 � e
� � � � �
2 � � � �
� � 2 � �
e � � � �

Glh Nrqmxqnwlrq zlug dov plq E�c�� xqg glh Dgmxqnwlrq dov pd{ E�c�� gh�qlhuw/ g1 k1/ glh
Nrqmxqnwlrq qlppw ghq nohlqvwhq xqg glh Dgmxqnwlrq ghq juù�whq ghu ehlghq Dujxphqwzhuwh
dq1 Dooh Wkhruhph ghv VLD vlqg ehl hlqhu vrofkhq Lqwhusuhwdwlrq Wdxwrorjlhq1 Glh Iruphoq 407
vlqg klqjhjhq nhlqh Wdxwrorjlhq1

E�$ E� $ ��� ' � ehl � ' � xqg � ' e>
E��$ E�$ ��� ' � ehl � ' � xqg � ' �>
E�� a �$ �� ' � ehl � ' � xqg � ' �>
E� $ �� b �� ' � ehl � ' � xqg � ' e1
Qdfk PW4 ndqq pdq lp V|vwhp VLD nhlqh Sdudgr{lhq hukdowhq/ glh ghqhq ghu pdwhuldohq

xqg ghu vwulnwhq Lpsolndwlrq dqdorj vlqg1 Wurw}ghp ndqq pdq gdv V|vwhp VLD qlfkw dov eh0
iulhgljhqgh Oùvxqj ghv Sureohpv ghu orjlvfkhq Irojheh}lhkxqj dqvhkhq1 Hv jlew ylhoh Juÿqgh
gdiÿu/ gdv V|vwhp VLD xqg dxfk gdv V|vwhp VL dov pl�joÿfnwh Oùvxqjvyhuvxfkh glhvhv Sureohpv
dq}xvhkhq1 Zlu pùfkwhq xqv klhu dxi hlqljh ehvfkuçqnhq1

Lp V|vwhp VLD lvw glh Irupho E� b�� a ��$ � nhlq Wkhruhp1 Lq ghu rehq dqjhjhehqhq
ylhuzhuwljhq Orjln qlppw vlh ehl � ' � xqg � ' � ghq Zhuw � dq1 Yrp lqwxlwlyhq Vwdqgsxqnw
dxv lvw glhvh Irupho dehu yroonrpphq dn}hswdeho +glh Ehkdxswxqj �Zhqq � rghu � xqg gdehl
qlfkw0�/ vr �� lvw dov Whlo hlqhu Gh�qlwlrq yrq b rghu dov Irojhuxqj dxv hlqhu vrofkhq r�hqedu
ulfkwlj,1 Vr huzhlvw vlfk ghu Iruwvfkulww lq ghu hlqhq Klqvlfkw +Dxvvfkox� sdudgr{hu Iruphoq,
dov hlq Uÿfnvfkulww lq hlqhu dqghuhq Klqvlfkw= Hv zhughq orjlvfkh Uhjhoq yhuzruihq/ dq ghuhq
Ehuhfkwljxqj nhlq ]zhliho ehvwhkw +rghu }xplqghvw zhughq nhlqh ÿehu}hxjhqghq Dujxphqwh iÿu
hlqhq vrofkhq Dxvvfkox� dqjhiÿkuw,1
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Devfkqlww :17 Hqwdlophqw
ßexqj=
]hljhq Vlh/ gd� glh irojhqghq Iruphoq nhlqh Wkhruhph ghv V|vwhpv VLD vlqg=
� a� $ E�$ ��
� a� $ E� $ ��
�� a �� $ E�$ ��
�� a �� $ E� $ ��
�� a� $ E�$ ��
�E�$ ��$ ��
�E�$ ��$ E��$ ��1

Ehqxw}hq Vlh gd}x glh lp Wh{w dqjhjhehqh ylhuzhuwljh Dxvvdjhqdojheud$

:17 Gdv V|vwhp H +hqwdlophqw,
Dqjhuhjw gxufk glh Duehlwhq yrq Z1 Dfnhupdqq }xu vwuhqjhq Lpsolndwlrq nrqvwuxlhuwhq D1 U1
Dqghuvrq xqg Q1 G1 Ehoqds hlq V|vwhp ghu Irojheh}lhkxqj H +dejhohlwhw yrq ghp hqjolvfkhq
Zruw hqwdlophqw, +Dqghuvrq2Ehoqds 4<95/ 4<96/ 4<:8,1

Lq ghp uhlqhq Ndonÿo ghu Irojheh}lhkxqj +sxuh fdofxoxv ri hqwdlophqw, H zhughq irojhqgh
D{lrphqvfkhpdwd jhvhw}w=
Irojheh}lhkxqj +hqwdlophqw,
H41 �$ �$ � $ �
H51 �$ � $ E� $ � $ E�$ ���
H61 �$ E�$ ��$ E�$ ��
Nrqmxqnwlrq
H71 � a� $ �
H81 � a� $ �
H91 E�$ �� a E�$ ��$ E�$ � a ��
Eh}lhkxqj yrq Prgdolwçwhq xqg Nrqmxqnwlrq
H:1 �� a�� $ �E� a��
+� lvw klhu ghu Qrwzhqgljnhlwvrshudwru xqg zlug irojhqghupd�hq gh�qlhuw= �� �(es � $
$ �$ �,
Dgmxqnwlrq
H;1 �$ � b�
H<1 � $ � b�
H431 E�$ �� a E� $ ��$ E� b� $ ��
Eh}lhkxqj }zlvfkhq Nrqmxqnwlrq xqg Dgmxqnwlrq
H441 � a E� b ��$ E� a�� b �
Qhjdwlrq
H451 �$ ��$ ��
H461 �$ �� $ E� $ ���
H471 ���$ �
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
Vfkox�uhjhoq=
U41 Dxv � xqg �$ � hukçow pdq �1
U51 Dxv � xqg � hukçow pdq � a �1

Iÿu hlq Whlov|vwhp ghv V|vwhpv H kdw M1 P1 Gxqq hlqh dgçtxdwh vhpdqwlvfkh Ghxwxqj
jhixqghq +Gxqq 4<;3,1 Glhvhv Whlov|vwhp ehwul�w glh Irojheh}lhkxqjhq ghu huvwhq Vwxih ghv
V|vwhpv H +wkh �uvw0ghjuhh hqwdlophqwv,1 Hlqh Irupho � $ � lvw gdehl hlqh Irojheh}lhkxqj
ghu huvwhq Vwxih/ zhqq glh Iruphoq � xqg � qxu zdkukhlwvixqnwlrqdoh Rshudwruhq +a/ b/ �,
hqwkdowhq1 Gxqq glvnxwlhuw }xqçfkvw glh irojhqgh/ yrq J1 K1 y1 Zuljkw/ S1 Jhdfk xqg W1 M1
Vploh| yrujhvfkodjhqh Ghxwxqj ghu Irojheh}lhkxqj/ glh yrq D1 U1 Dqghuvrq xqg Q1 G1 Ehoqds
gdv ZJV0Nulwhulxp jhqdqqw zxugh +Dqghuvrq2Ehoqds 4<:8,1
Dxv � irojw orjlvfk � jhqdx gdqq/ zhqq
41 � � � hlqh Hlqvhw}xqj lq hlqh Wdxwrorjlh �� � �� lvw/ zrehl
51 �� nhlqh Nrqwudglnwlrq xqg
61 �� nhlqh Wdxwrorjlh lvw1

Gdv ZJV 0Nulwhulxp ndqq qlfkw dov Nulwhulxp iÿu hlqh jÿowljh orjlvfkh Irojheh}lhkxqj dn0
}hswlhuw zhughq/ gd 0 zlh ohlfkw }x }hljhq lvw 0 glh orjlvfkh Irojheh}lhkxqj qdfk glhvhp Nulwh0
ulxp qlfkw wudqvlwly lvw1 Jÿowlj vlqg qdfk lkp glh ehlghq Iruphoq ghu Irojheh}lhkxqj 4, R $
$ Ra E^ b�^� xqg 5, Ra E^b�^�$ ^b�^/ zçkuhqg glh Irupho 6, R$ ^ b�^/ glh pdq qdfk
ghu Wudqvlwlylwçwvuhjho iÿu $ dxv 4 xqg 5 hukçow/ qlfkw jÿowlj lvw1 F1 Ohz| zloo glhvh Vfkzlhulj0
nhlwhq ehkhehq +Ohz| 4<8;/ 4<:9,/ lqghp hu dxfk glh Irupho 4 dov ghu Lqwxlwlrq zlghuvsuhfkhqg
yhuzluiw/ gd qdfk vhlqhu Dx�dvvxqj gdv Nrqvhtxhqw glhvhu Irupho hlqh sduwlhooh Wdxwrorjlh lvw/
g1 k1/ gd� vlh dov Nrqmxqnwlrqvjolhg hlqh Wdxwrorjlh hqwkçow1 Dq glhvh Jhgdqnhq yrq Ohz|
dqnqÿsihqg irupxolhuw Gxqq gdv irojhqgh O0Nulwhulxp iÿu glh orjlvfkh Irojheh}lhkxqj=
Dxv � irojw orjlvfk � jhqdx gdqq/ zhqq
41 � � � hlqh Hlqvhw}xqj lq hlqh Wdxwrorjlh �� � �� lvw/ zrehl
51 �� nhlqh sduwlhooh Nrqwudglnwlrq xqg
61 �� nhlqh sduwlhooh Wdxwrorjlh lvw1

Glh Whuplql sduwlhooh Nrqwudglnwlrq xqg sduwlhooh Wdxwrorjlh zxughq yrq Gxqq hlqjhiÿkuw1
Ehl lkuhu Gh�qlwlrq yhuzhqghw hu glh dqdo|wlvfkhq Wdeohdxv yrq U1 P1 Vpxoo|dq/ glh hu Zdku0
khlwv0 +e}z1 Idovfkkhlwv0,eçxph qhqqw1 Glh Juxqglghh glhvhu Zdkukhlwv0 +e}z1 Idovfkkhlwv0,
eçxph ehvwhkw gdulq/ yrq hlqhu eholheljhq yrujhjhehqhq Irupho qdfk ehvwlppwhq Uhjhoq lq
Irup hlqhv edxpduwljhq Gldjudppv glh Ehglqjxqjhq }x huplwwhoq/ xqwhu ghqhq glh Irupho
ghq Zdkukhlwvzhuw �zdku� +e}z1 �idovfk�, dqqhkphq ndqq1 Glhmhqljhq Çvwh hlqhv Zdkukhlwv0
+e}z1 Idovfkkhlwv0,edxphv hlqhu Irupho/ glh vrzrko hlqh Dxvvdjhqyduldeoh dov dxfk ghuhq Qhjdw
hqwkdowhq/ jhehq xqpùjolfkh Ehglqjxqjhq dq/ xqg vlh zhughq jhvfkorvvhqh Çvwh jhqdqqw/ glh
ÿeuljhq r�hqh1 Vlqg dooh Çvwh hlqhv Zdkukhlwv0 +e}z1 Idovfkkhlwv0,edxphv jhvfkorvvhq/ vr zlug
hu jhvfkorvvhq jhqdqqw1 Hv zhughq irojhqgh Uhjhoq }xu Khuvwhooxqj hlqhv Zdkukhlwvedxphv iÿu
glh Qhjdwlrq/ Nrqmxqnwlrq xqg Dgmxqnwlrq jhzçkow=

� a�
�
�

�E� a��
�� ��

� b�
� �

�E� b��
��
��

���
�
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Devfkqlww :17 Hqwdlophqw
Glh hqwvsuhfkhqghq Uhjhoq iÿu glh Khuvwhooxqj hlqhv Idovfkkhlwvedxphv vlqg=
� a�
� �

�E� a��
��
��

� b�
�
�

�E� b��
�� ��

���
�

Hv lvw ehndqqw/ gd� hlqh Irupho jhqdx gdqq hlqh Nrqwudglnwlrq lvw/ zhqq lku Zdkukhlwvedxp
jhvfkorvvhq lvw/ xqg jhqdx gdqq hlqh Wdxwrorjlh/ zhqq lku Idovfkkhlwvedxp jhvfkorvvhq lvw1 Lq
Dqdorjlh klhu}x zlug qxq gh�qlhuw/ gd� hlqh Irupho hlqh sduwlhooh Wdxwrorjlh jhqdx gdqq lvw/
zhqq lku Idovfkkhlwvedxp plqghvwhqv hlqhq jhvfkorvvhqhq Dvw ehvlw}w/ xqg hlqh sduwlhooh Nrq0
wudglnwlrq jhqdx gdqq/ zhqq lku Zdkukhlwvedxp plqghvwhqv hlqhq jhvfkorvvhqhq Dvw ehvlw}w1
Xqwhu Yhuzhqgxqj glhvhu Gh�qlwlrqhq ehzhlvw Gxqq gdv irojhqgh Wkhruhp=
PW41 � $ � lvw hlqh Irojheh}lhkxqj ghu huvwhq Vwxih ghv V|vwhpv H yrq Dqghuvrq xqg
Ehoqds jhqdx gdqq/ zhqq dxv � orjlvfk � jhpç� ghp O0Nulwhulxp irojw1
Gdv yrq Gxqq yrujhvfkodjhqh O0Nulwhulxp hqwvsulfkw qlfkw ghu lqwxlwlyhq Dx�dvvxqj ghu

orjlvfkhq Irojheh}lhkxqj1 Glhv zlug dq irojhqghp Ehlvslho ghxwolfk1 Qdfk ghp O0Nulwhulxp lvw
glh Irupho E�b��a��$ � nhlqh jÿowljh Uhjho ghu orjlvfkhq Irojheh}lhkxqj/ gd glh Irupho
E� b�� a �� hlqh sduwlhooh Nrqwudglnwlrq lvw xqg glh Jhvdpwirupho E� b�� a ��$ � dxfk
qlfkw gxufk hlqh Hlqvhw}xqj dxv hlqhu Irupho jhzrqqhq zhughq ndqq/ glh ghp O0Nulwhulxp
jhqÿjw1
Ehwudfkwhq zlu ghq Zdkukhlwvedxp ghu Irupho E� b�� a��=

E� b�� a ��
��
� b�

� �1
Ghu xqwhuvwulfkhqh Dvw ghv Zdkukhlwvedxphv lvw jhvfkorvvhq/ zhlo hu � xqg �� hqwkçow/ xqg
glh Irupho lvw hlqh sduwlhooh Nrqwudglnwlrq1 Grfk ehghxwhw gdv nhlqhvzhjv/ gd� ghu Vfkox� yrq
E�b��a�� dxi� qlfkw jÿowlj lvw1 LpJhjhqwhlo/ ghuZdkukhlwvedxp ghu Irupho E�b��a��$
$ � lvw jhudgh hlqh qrwzhqgljh Yrudxvvhw}xqj iÿu glh Jÿowljnhlw glhvhv Vfkoxvvhv1 Zhqq glh
Irupho E� b �� a �� zdku lvw/ vr pÿvvhq �� xqg � b � zdku vhlq1 Ghu jhvfkorvvhqh Dvw
ghv Zdkukhlwvedxphv ghu Irupho E�b��a�� lvw dovr hlqh qrwzhqgljh Yrudxvvhw}xqj iÿu ghq
Vfkox� dxi �1 Gd qdfk ghp O0Nulwhulxp yroonrpphq dn}hswdeoh Uhjhoq ghu Irojheh}lhkxqj
yhuzruihq zhughq/ lvw gdv O0Nulwhulxp iÿu glh Oùvxqj ghv Sureohpv ghu orjlvfkhq Irojheh}lhkxqj
qlfkw eudxfkedu1

Gdv O0Nulwhulxp xqg gdv yrq Gxqq ehzlhvhqh PW4 huohlfkwhuq dehu hlqh Hlqvfkçw}xqj ghv
V|vwhpv H1 ]xqçfkvw lvw dxivfkox�uhlfk/ gd� PW4 qxu iÿu glh Irojheh}lhkxqj ghu huvwhq Vwxih
jlow1 Xqvhuhv Hudfkwhqv lvw gdv qlfkw }xiçoolj/ ghqq ehl hlqhu lqkdowolfkhq Ghxwxqj ghv Rshudwruv
$/ ehlvslhovzhlvh lq ghq D{lrphq H40H6 rghu dxfk lq H9/ pÿvvhq yhuvfklhghqh Yrunrpphq
ghv johlfkhq Rshudwruv yhuvfklhghqh lqkdowolfkh Ghxwxqjhq ehnrpphq1

Plw PW4 kdehq zlu dehu hlq doojhphlqhv Nulwhulxp iÿu glh lp V|vwhp H ehzhlveduhq Iru0
phoq ghu huvwhq Vwxih1 Zhqq zlu gdv O0Nulwhulxp dov hlq dgçtxdwhv Nulwhulxp iÿu glh orjlvfkh
Irojheh}lhkxqj dqvhkhq/ vr pÿvvhq zlu dxfk glh lp V|vwhp H ehzhlveduhq Iruphoq ghu huvwhq
Vwxih dov dgçtxdwh Irupdolvlhuxqj ghu Irojheh}lhkxqj dqvhkhq1

Xqvhuhv Hudfkwhqv vlqg dehu glh Irughuxqjhq ghv O0Nulwhulxpv yrp lqkdowolfkhq Vwdqgsxqnw
dxv qlfkw ÿehu}hxjhqg1 Hlqhu Phlqxqj plw Gxqq vlqg zlu/ gd� pdq yrq Wdxwrorjlhq ghu
Dxvvdjhqorjln ghu Irup � � � dxvjhkhq xqg gdqq zhlwhuh Irughuxqjhq dq � xqg � vwhoohq
px�1 Ehwudfkwhq zlu }xqçfkvw glh Sxqnwh 5 xqg 6 ghv O0Nulwhulxpv xqdekçqjlj yrp Sxqnw
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
41 Glh Irughuxqjhq/ gd� � nhlqh sduwlhooh Nrqwudglnwlrq xqg � nhlqh sduwlhooh Wdxwrorjlh vhlq
gÿuihq/ vlqg x1 H1 }x vwdun1 Zlu vfkolh�hq lq xqvhuhu Wkhrulh ghu vwulnwhq Irojheh}lhkxqj/
glh vsçwhu gdujhvwhoow zlug/ qxu glh Içooh dxv/ lq ghqhq � hlqh Nrqwudglnwlrq rghu � hlqh
Wdxwrorjlh lvw1 Iÿu glhvhq Dxvvfkox� odvvhq vlfk yhuqÿqiwljh Juÿqgh dqjhehq/ zçkuhqg gdv ehl
ghq Sxqnwhq 5 xqg 6 ghv O0Nulwhulxpv qlfkw ghu Idoo lvw1 Gdv O0Nulwhulxp zxugh gxufk hlq
Vwxglxp ghv }xqçfkvw qxu v|qwdnwlvfk dxijhedxwhq V|vwhpv H jhixqghq xqg qlfkw dxi Juxqg
doojhphlqhu Huzçjxqjhq ÿehu glh Irojheh}lhkxqj dxijhvwhoow1

Ehwudfkwhq zlu zlhghu glh 0 zlh Gxqq vdjw 0 �yhuuxihqh� +�lqidprxv�, Ehvhlwljxqjvuhjho
ghu Dgmxqnwlrq1 Qdfk ghp O0Nulwhulxp ndqq pdq dxv ghq ehlghq Yrudxvvhw}xqjhq � b �
xqg �� nhlqhq Vfkox� }lhkhq1 Zlu kdehq lp V|vwhp H iÿu glh Dgmxqnwlrq }zdu vhku olehudoh
Hlqiÿkuxqjvuhjhoq/ hv ihkow dehu hlqh Ehvhlwljxqjvuhjho1

Glh vwuhqjhq Irughuxqjhq ghu Sxqnwh 5 xqg 6 ghv O0Nulwhulxpv zhughq gxufk ghq Sxqnw
4 glhvhv Nulwhulxpv jhploghuw1 Qdfk Sxqnw 4 lvw qçpolfk mhgh Hlqvhw}xqj lq hlqh Wdxwrorjlh
� � �/ glh ghq Sxqnwhq 5 xqg 6 jhqÿjw/ hlqh nruuhnwh Uhjho ghu Irojheh}lhkxqj1 Yrp lq0
kdowolfkhq Vwdqgsxqnw lvw Sxqnw 4 ghv O0Nulwhulxpv qlfkw hlqvlfkwlj1 Glh Hlqvhw}xqjvuhjho lvw
md hljhqwolfk nhlqh orjlvfkh Vfkox�uhjho lp hfkwhq Vlqqh ghv Zruwhv1 Vlh huiÿoow lq ghu Orjln
lp zhvhqwolfkhq glh Dxijdeh hlqhu Kloivuhjho1 Vlh lvw hlqh Ndonÿouhjho/ glh hv jhvwdwwhw/ dxv
Wdxwrorjlhq +e}z1 Nrqwudglnwlrqhq, qhxh Wdxwrorjlhq +e}z1 Nrqwudglnwlrqhq, }x hukdowhq1
Dxi nhlqhq Idoo jlow � c � i@*�j1 Gxufk hlqh Hlqvhw}xqj hukdowhq zlu dxv Wdxwrorjlhq ghu
Dxvvdjhqorjln � � �/ glh ghq Sxqnwhq 5 xqg 6 ghv O0Nulwhulxpv jhqÿjhq/ zlhghu Iruphoq
�� � ��/ lq ghqhq �� hlqh sduwlhooh Nrqwudglnwlrq/ md vrjdu hlqh Nrqwudglnwlrq/ xqg �� hl0
qh sduwlhooh Wdxwrorjlh e}z1 hlqh Wdxwrorjlh vhlq ndqq1 Gdv O0Nulwhulxp lvw lqkdowolfk qlfkw
hlqvlfkwlj/ }xplqghvw zlug nhlqh dxvuhlfkhqgh Ehjuÿqgxqj jholhihuw/ xqg gdplw olhihuw hv dxfk
nhlqh vhpdqwlvfkh Uhfkwihuwljxqj ghv V|vwhpv H1

Rezrko hv lq ghq V|vwhphq ghu vwuhqjhq Lpsolndwlrq xqg ghp V|vwhp H jhoxqjhq lvw/ glh
ehndqqwhq Sdudgr{lhq ghu pdwhuldohq xqg ghu vwulnwhq Lpsolndwlrq dxv}xvfkolh�hq/ eloghq glhvh
V|vwhph nhlqh dgçtxdwh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj1 Huvwhqv zhughq lq lkqhq plw
ghq Sdudgr{lhq dxfk yroonrpphq dn}hswdeoh Iruphoq dxvjhvfkorvvhq1 Glhv ehwul�w lqvehvrq0
ghuh glh Ehvhlwljxqjvuhjho ghu Dgmxqnwlrq E�b��a��$ �> klqjhjhq lvw glh sureohpdwlvfkh
Hlqiÿkuxqjvuhjho ghu Dgmxqnwlrq � $ � b � lq lkqhq ehzhlvedu1 ]zhlwhqv vlqg lq glhvhq V|0
vwhphq }zdu glh ehndqqwhq Sdudgr{lhq dxvjhvfkorvvhq/ dehu hv jlew ehl lkqhq nhlq doojhphlqhv
Nulwhulxp iÿu glh Sdudgr{lhqiuhlkhlw1 Hv lvw dovr qlfkw jdudqwlhuw/ gd� glhvh V|vwhph zlunolfk
sdudgr{lhqiuhl vlqg1 Gulwwhqv zlug glh orjlvfkh Irojheh}lhkxqj lq lkqhq zlhghu dov Lpsolndwl0
rqvrshudwru jhid�w/ ghu lq D{lrphq xqg Wkhruhphq phkuidfk yrunrpphq ndqq1 Dxv glhvhq
Juÿqghq vlqg glh ehwuh�hqghq V|vwhph nhlqh jhoxqjhqh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj1

:18 Gdv V|vwhp ghu dqdo|wlvfkhq Lpsolndwlrq
Hlq lqwhuhvvdqwhv V|vwhp hlqhu dqdo|wlvfkhq Lpsolndwlrq zxugh yrq Z1 W1 Sduu| hqwzruihq
+Sduu| 4<66,1 Glhvhp Ndonÿo olhjw irojhqgh Lghh }xjuxqgh= Zhqq hlqh Irupho � hlqh Irupho
� dqdo|wlvfk lpsol}lhuw/ vr nrpphq lq � qxu vrofkh Dxvvdjhqyduldeohq yru/ glh dxfk lq �
yrunrpphq1 Dxi glhvh Duw zlug dxi orjlvfkhu Hehqh glh Irughuxqj qdfk hlqhp lqkdowolfkhq
]xvdpphqkdqj }zlvfkhq ghu Yrudxvvhw}xqj xqg ghu Irojhuxqj hlqhv orjlvfkhq Vfkoxvvhv uhdol0
vlhuw1 Zlu jhehq gdv V|vwhp yrq Sduu| lq hlqhu yrq M1 P1 Gxqq prgl�}lhuwhq Irup dq +Gxqq
4<:5,1
Glh Vxemxqnwlrq +pdwhuldoh Lpsolndwlrq, zlug lq ÿeolfkhu Zhlvh gh�qlhuw=
� � � �(es �� b �1

469



Devfkqlww :18 Dqdo|wlvfkh Lpsolndwlrq
Iÿu glh dqdo|wlvfkh Lpsolndwlrq zhughq irojhqgh D{lrphqvfkhpdwd xqg Vfkox�uhjhoq jhvhw}w=
D41 � a� $ � a�
D51 �$ � a �
D61 �$ ���
D71 ���$ �
D81 � a E� b �� $ E� a�� b E� a ��
D91 � b E� a���$ �
D:1 E�$ �� a E� $ �� $ E�$ ��
D;1 E�$ � a �� $ E�$ ��
D<1 E�$ �� a E� $ (� $ E� a � $ � a(�
D431 E�$ �� a E� $ (�$ E� b � $ � b(�
D441 E�$ �� $ E� � ��
D451 E�' �� a 8 E�� $ 8 d�*�o
D461 8 E�� $ E�$ ��
D471 � a �� $�E�$ ��
D481 �$ E��$ ��
Lq D45 xqg D46 vwhkw 8 E�� iÿu hlqh eholheljh Irupho/ glh glh Whloirupho � hqwkçow/ xqg 8 d�*�o
vwhkw iÿu hlqh Irupho/ glh dxv 8 E�� gdgxufk jhzrqqhq zlug/ gd� glh Irupho � lq 8 E�� dq qxoo
rghu phku Vwhoohq lkuhv Yrunrpphqv gxufk � huvhw}w zlug1 Gdv V|pero ' lq D45 vwhkw iÿu
glh dqdo|wlvfkh Çtxlydohq}1
Glh Vfkox�uhjhoq ghv V|vwhpv ghu dqdo|wlvfkhq Lpsolndwlrq vlqg=
U41 Dxv � xqg �$ � hukçow pdq �1
U51 Dxv � xqg � hukçow pdq � a�1

Zlu zroohq ghq Ndonÿo ghu dqdo|wlvfkhq Lpsolndwlrq klhu qlfkw lp Ghwdlo dqdo|vlhuhq1 Hu vwhoow
vfkrq ghvkdoe nhlqh Oùvxqj ghv Sureohpv ghu orjlvfkhq Irojheh}lhkxqj gdu/ zhlo lq lkp zlhghu
glh orjlvfkh Irojheh}lhkxqj +glh dqdo|wlvfkh Lpsolndwlrq, dov Rshudwru dxijhid�w zlug xqg lq
D{lrphq xqg Wkhruhphq phku dov hlqpdo yrunrpphq ndqq1 Dqjhiÿkuw zxugh gdv V|vwhp yrq
Sduu|/ zhlo ehl lkp }xp huvwhq Pdo ghu Jhgdqnh dxvjhvsurfkhq zlug/ gd� lq ghu Irojhuxqj
qxu vrofkh Yduldeohq yrunrpphq gÿuihq/ glh dxfk lq ghu Yrudxvvhw}xqj hqwkdowhq vlqg1 Glhvhu
Jhgdqnh vslhow dxfk lq xqvhuhq V|vwhphq ghu vwuhqjhq xqg vwulnwhq Irojheh}lhkxqj/ ghuhq
Dxwruhq }xu ]hlw ghu Nrqvwuxnwlrq lkuhu V|vwhph doohuglqjv glh Duehlwhq yrq Sduu| qrfk qlfkw
ndqqwhq/ hlqh zlfkwljh Urooh1

Lp ]xvdpphqkdqj plw ghq ehwudfkwhwhq V|vwhphq ghu Irojheh}lhkxqj ghu qlfkwnodvvlvfkhq
Ulfkwxqj hujhehq vlfk irojhqgh Iudjhq=
41 Jlew hv lujhqgzhofkh Jdudqwlhq gdiÿu/ gd� plw ghp Dxvvfkox� ghu rehq ehwudfkwhwhq

sdudgr{hq Iruphoq dxfk eholheljh dqghuh sdudgr{h Iruphoq qlfkw ehzhlvedu vlqgB
51 Jlew hv Jdudqwlhq gdiÿu/ gd� ghu Dxvvfkox� ghu sdudgr{hq Iruphoq qlfkw }xp Dxvvfkox�

yrq Iruphoq iÿkuw/ glh qlfkw sdudgr{ vlqgB
61 Jlew hv doojhphlqh Nulwhulhq/ qdfk ghqhq pdq iÿu hlqh eholheljh Irupho hqwvfkhlghq ndqq/

re vlh sdudgr{ lvw rghu qlfkwB
71 Ndqq pdq hlq orjlvfkhv V|vwhp dxiedxhq/ lq ghp dooh sdudgr{hq Iruphoq qlfkw ehzhlvedu/

dooh qlfkwsdudgr{hq Iruphoq dehu ehzhlvedu vlqgB
Glh Dxi}çkoxqj vrofkhu Iudjhq olh�h vlfk qrfk iruwvhw}hq1 Vlh dooh odvvhq vlfk dehu rkqh hlqh
noduh Nrq}hswlrq eh}ÿjolfk ghu Qdwxu ghu Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj xqg rkqh hlqh
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
jhqdxh Gh�qlwlrq ghvvhq/ zdv pdq ehlp jhjhehqhq Sureohp dov orjlvfkh Lqwxlwlrq dqvlhkw/ qlfkw
ehdqwzruwhq1 Dxviÿkuolfk ehwudfkwhq zlu glhvh Sureohpdwln lq ghp irojhqghq Devfkqlww1

:19 Glh orjlvfkh Vwuxnwxu yrq Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj
Qdfk ghp nulwlvfkhq ßehueolfn ÿehu glh nodvvlvfkh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj xqg
hlqljhu V|vwhph ghu qlfkwnodvvlvfkhq Ulfkwxqj vwhoohq zlu mhw}w hlqh Wkhrulh ghu Irojheh}lhkxqj
gdu/ glh vlfk zhvhqwolfk yrq ghu jhqdqqwhq xqwhuvfkhlghw1

Dqvwhooh yrq �Dxv ghu Dxvvdjh � irojw orjlvfk glh Dxvvdjh �� yhuzhqghq zlu gdv nÿu}huh xqg
dqvfkdxolfkhuh V|pero � c �/ xqg vwdww �Dxv ghu Dxvvdjh � irojw qlfkw orjlvfk glh Dxvvdjh
�� gdv V|pero �E� c ��1 Zlu qhqqhq � glh Yrudxvvhw}xqj xqg � glh Irojhuxqj1 Gd zlu klhu
qxu glh orjlvfkh Irojheh}lhkxqj ehkdqghoq/ odvvhq zlu gdv Zruw �orjlvfk� zhj1

Glh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj ehvwhkw dxv Dxvvdjhq ghv W|sv � c �/ glh dov
D{lrph dn}hswlhuw zhughq/ rghu glh pdq dxv Irojhuxqj dxv ghq D{lrphq hukçow1

Hlqh Dxvvdjh � c � lvw hlqh hohphqwduh Dxvvdjh/ zhqq glhv dxfk dxi ghq huvwhq Eolfn
xqjhzùkqolfk huvfkhlqhq pdj/ gd lq lku md vfkhlqedu glh Dxvvdjhq � xqg � yrunrpphq1 Whloh
glhvhu Dxvvdjh vlqg dehu qlfkw glh Dxvvdjhq � xqg � vhoevw/ vrqghuq glh Whuplql �glh Dxvvdjh
�� xqg �glh Dxvvdjh ��/ glh � xqg � hqwkdowhq xqg vlh eh}hlfkqhq1 Zhqq zlu ghq Rshudwru
| hlqiÿkuhq/ ghu dxv hlqhu Dxvvdjh � hlqhq Qdphq glhvhu Dxvvdjh |� eloghw/ vr nùqqhq zlu glh
Whuplql �glh Dxvvdjh �� xqg �glh Dxvvdjh �� dov |� xqg |� gduvwhoohq1 Gdv V|pero c lvw klhu
nhlq Rshudwru/ ghu glh Dxvvdjhq � xqg � yhunqÿsiw/ vrqghuq gdv }zhlvwhooljh Suçglndw �Dxv
ghu huvwhq Dxvvdjh irojw orjlvfk glh }zhlwh�1 Hlqh Dxvvdjh ÿehu glh Irojheh}lhkxqj kdw irojhqgh
orjlvfkh Irup |� c |�1 Glh yrq xqv yhuzhqghwh Vfkuhlezhlvh � c � lvw qxu hlqh Denÿu}xqj
iÿu |� c |�1

Hv zçuh dovr idovfk/ Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj ghu hlqhq Dxvvdjhq dxv dqgh0
uhq dov }xvdpphqjhvhw}wh Dxvvdjhq }x ehwudfkwhq1 Lq � c � zlug qlfkw ÿehu glh Jhjhqvwçqgh
jhvsurfkhq/ dxi glh vlfk � xqg � eh}lhkhq/ vrqghuq ÿehu ghq ]xvdpphqkdqj ghu Dxvvdjhq
� xqg � dov ehvrqghuhq Jhjhqvwçqghq1 Dxv � xqg � jheloghwh/ }xvdpphqjhvhw}wh Dxvvdjhq
eh}lhkhq vlfk dxi ghq johlfkhq Jhjhqvwdqgvehuhlfk zlh glh Dxvvdjhq � xqg �1 Hlqh Dxvvdjh
� c � klqjhjhq vwhkw lq nhlqhuohl Eh}lhkxqj }x ghp Jhjhqvwdqgvehuhlfk/ dxi ghq vlfk � xqg
� eh}lhkhq1 Ghq Jhjhqvwdqgvehuhlfk/ dxi ghq vlfk glhvh Dxvvdjh eh}lhkw/ eloghq ylhophku �
xqg � vhoevw dov ehvrqghuh zdkuqhkpeduh Jhjhqvwçqgh1

Rezrko gdv elvkhu Jhvdjwh hlqidfk xqg r�hqvlfkwolfk lvw/ zlug glhvh Hljhqvfkdiw ghu Dxvvd0
jhq � c � lq ghq phlvwhq xqv ehndqqwhq Duehlwhq }xu Wkhrulh ghu Irojheh}lhkxqj ljqrulhuw1
Klhuyrq }hxjw vfkrq/ gd� pdq }xu Ehvfkuhlexqj ghu Hljhqvfkdiwhq ghu Irojheh}lhkxqj yhu0
vfklhghqduwljh Lpsolndwlrqhq +yru doohp � � �, vxfkw/ glh dov }xvdpphqjhvhw}wh Dxvvdjhq
lqwhusuhwlhuedu vlqg/ gd� pdq � c � plw nrqglwlrqdohq Dxvvdjhq �zhqq �/ vr �� yhuzhfkvhow
xvz1

Dxv ghp Jhvdjwhq hujlew vlfk iÿu glh doojhphlqh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj glh
Irojhuxqj= Gd lq lku ghu Vxemhnw0Suçglndw0Dxiedx ghu Dxvvdjhq qlfkw ehuÿfnvlfkwljw zlug/
gdui lq ghq Uhjhoq � c � lq � xqg lq � gdv Suçglndw c qlfkw yrunrpphq1 Zhqq ghvkdoe hlq
orjlvfkhv V|vwhp dov doojhphlqh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj lqwhusuhwlhuw zlug/ vr ndqq
mhzhlov qxu hlq Rshudwru lq hlqhu lq lkp ehzhlveduhq Irupho dov ]hlfkhq ghu Irojheh}lhkxqj
ehwudfkwhw zhughq1 Xqg zhqq lq vrofkhq Iruphoq hlq dov c }x lqwhusuhwlhuhqghu Rshudwru phku
dov hlqpdo yrunrppw/ vr pÿvvhq vhlqh ÿeuljhq Yrunrpphq dqghuv lqwhusuhwlhuw zhughq1 Zhqq
ehlvslhovzhlvh glh Irupho E� � �� � E�� � ��� dov Irupho ghu Irojheh}lhkxqj lqwhusuhwlhuw
zlug/ vr lvw hlqh vrofkh Lqwhusuhwdwlrq E� � �� c E�� � ���/ zçkuhqg glh lp Dqwh}hghqw xqg
Nrqvhtxhqw ghu Irupho yrunrpphqghq Rshudwruhq � qlfkw dov c ehwudfkwhw zhughq gÿuihq1
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Devfkqlww :1: Juxqgsulq}lslhq ghu Ghgxnwlrq
:1: Juxqgsulq}lslhq ghu Ghgxnwlrq
Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj zhughq plw ghp ]lho dxijhvwhoow/ gd� pdq dxv zdkuhq
Yrudxvvhw}xqjhq zdkuh Irojhuxqjhq hukçow1 Vlqg glhvh Uhjhoq dehu huvw hlqpdo dxvjhduehlwhw/
vr nhkuw vlfk glhvh Eh}lhkxqj xp/ xqg hv jhowhq irojhqgh Sulq}lslhq=
4, Zhqq � c � xqg gdehl � zdku lvw/ vr lvw � zdku1
5, Zhqq � c � xqg gdehl � idovfk lvw +rghu �� zdku lvw,/ vr lvw � idovfk +rghu �� zdku,1
Zlu qhqqhq glhvh Sulq}lslhq Juxqgsulq}lslhq ghu Ghgxnwlrq1 Dxi Juxqg glhvhu Sulq}lslhq
dn}hswlhuhq glh Phqvfkhq Irojhuxqjhq dxv zdkuhq Yrudxvvhw}xqjhq xqg yhuzhuihq glh Yrudxv0
vhw}xqjhq yrq idovfkhq Irojhuxqjhq1 Gdplw lvw glh Urooh ghu Juxqgsulq}lslhq ghu Ghgxnwlrq
yroovwçqglj huvfkùsiw1

Glh Juxqgsulq}lslhq ghu Ghgxnwlrq uhfkqhq zlu qlfkw }x ghq Uhjhoq ghu orjlvfkhq Irojheh0
}lhkxqj/ ghqq lq glhvhq Uhjhoq gÿuihq ÿehukdxsw nhlqh vhpdqwlvfkhq Whuplql yrunrpphq1 Vlh
vlqg ylhophku Ehglqjxqj iÿu hlq Dxivwhoohq xqg iÿu glh Dqzhqgxqj ghu Uhjhoq ghu Irojheh0
}lhkxqj1 Ghvkdoe gÿuihq lq hlqhp orjlvfkhq V|vwhp/ gdv glh Nodvvh ghu Uhjhoq ghu orjlvfkhq
Irojheh}lhkxqj gh�qlhuw/ nhlqh ehzhlveduhq Iruphoq yrunrpphq/ glh dov � a E� c �� c � lq0
whusuhwlhuw zhughq1 Qhehq ghu ehuhlwv rehq huzçkqwhq Wdwvdfkh/ gd� gdv ]hlfkhq c lq Dxvvdjhq
ghu Irojheh}lhkxqj qxu hlqpdo yrunrpphq gdui/ vlqg klhu qrfk irojhqgh ßehuohjxqjhq yrq Eh0
ghxwxqj1 Iruphoq ghu hehq dqjhjhehqhq Duw pdfkhq glh Juxqgsulq}lslhq ghu Ghgxnwlrq qlfkw
ÿehu ÿvvlj1 Xp � dov zdku }x dn}hswlhuhq/ px� pdq �a E� c �� dov zdku dn}hswlhuhq1 Zhqq
zlu dehu �a E� c �� dov zdku dn}hswlhuhq/ vr kdehq zlu dxfk rkqh glh Irupho �aE� c �� c �
gdv Uhfkw/ qdfk ghp huvwhq Juxqgsulq}ls ghu Ghgxnwlrq � dov zdku dq}xhunhqqhq1 Glh rehq
dqjhjhehqh Irupho lvw dovr ÿehukdxsw ÿehu ÿvvlj1

Glh Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj jhvwdwwhq }x ehkdxswhq/ gd� dxv � orjlvfk � irojw1
Gduÿehu klqdxv lvw qrfk qrwzhqglj/ � }x dn}hswlhuhq/ qdfkghp pdq � dov hwzdv qlfkw phku
Huirughuolfkhv ehlvhlwh oç�w1 Klhugxufk zlug hlq Iruwvfkuhlwhq ghu Huùuwhuxqjhq uhdolvlhuw/ gdv
gxufk glh Juxqgsulq}lslhq ghu Ghgxnwlrq jhzçkuohlvwhw zlug1

:1; Uhjhoq ghu Irojheh}lhkxqj xqg Zdkukhlwvzhuwh
Pdqfkpdo gh�qlhuw pdq glh orjlvfkh Irojheh}lhkxqj irojhqghupd�hq= Dxv � irojw � jhqdx
gdqq/ zhqq � lpphu zdku lvw/ idoov � zdku lvw1 Glhvh Gh�qlwlrq lvw dehu xq}xuhlfkhqg1 Vlh
ehvwlppw qlfkw glh Nodvvh ghu Içooh/ lq ghqhq glh lq lku dqjhjhehqh Eh}lhkxqj yrq � xqg � jlow1
Dov Gh�qlwlrq ghu Nodvvh glhvhu Içooh zlug gdqq dxi glh Wdxwrorjlhq ghu }zhlzhuwljhq Orjln/
glh Wkhruhph ghv Dxvvdjhqndonÿov xvz1 klqjhzlhvhq/ xqg pdq jhodqjw }x ghp Sxqnw/ yrq
ghp pdq dxvjhjdqjhq lvw1 Dx�hughp ndqq }zlvfkhq ghq Dxvvdjhq � xqg � hlqh Dekçqjljnhlw
ehvwhkhq/ glh glhvhu Gh�qlwlrq jhqÿjw/ zçkuhqg gdehl }zlvfkhq� xqg� nhlqhvzhjv hlqh orjlvfkh
Irojheh}lhkxqj ehvwhkw1 Gdv lvw hwzd ehl Nrqglwlrqdodxvvdjhq �zhqq �/ vr �� ghu Idoo/ glh
dov Hujheqlv yrq hpslulvfkhq Xqwhuvxfkxqjhq jhzrqqhq zxughq/ dov D{lrph jhvhw}w zxughq
rghu Whloh e}z1 Irojhuxqjhq yrq Gh�qlwlrqhq vlqg1 Lq ghu Dxvvdjh �Zhqq gxufk hlqhq Ohlwhu
hohnwulvfkhu Vwurp  lh�w/ vr eloghw vlfk xp lkq khuxp hlq Pdjqhwihog� irojw ehlvslhozhlvh ghu
}zhlwh Whlo ghu Dxvvdjh qlfkw orjlvfk dxv ghp huvwhq1

Glh orjlvfkh Irojheh}lhkxqj }x gh�qlhuhq ehghxwhw/ glh Içooh dxi}x}çkohq/ lq ghqhq glh hlqhq
Dxvvdjhq dxv dqghuhq orjlvfk irojhq/ g1 k1/ hv vlqg glh Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj vhoevw
dxi}x}çkohq1 Gdehl vlqg glh Eh}lhkxqjhq ghu Zdkukhlwvzhuwh ghu Dxvvdjhq }x ehuÿfnvlfkwljhq/
gdplw glh Juxqgsulq}lslhq ghu Ghgxnwlrq huiÿoow vlqg1 Glhv lvw dehu qxu hlqh Ehglqjxqj iÿu glh
Dxivwhooxqj ghu Uhjhoq ghu Irojheh}lhkxqj xqg qrfk qlfkw ghuhq Gh�qlwlrq1 Dx�hughp kdqghow
hv vlfk qxu xp hlqh ghu Ehglqjxqjhq1 Vlh lvw qrwzhqglj/ dehu qlfkw klquhlfkhqg1
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
Lq mhghp Ehuhlfk ghu Orjln zlug hlqh Nodvvh yrq Uhjhoq ghu Irojheh}lhkxqj iÿu glh Dxv0

vdjhqvwuxnwxuhq dxijhvwhoow/ glh lq glhvhp Ehuhlfk ehwudfkwhw zhughq1 Iÿu glhvh Vwuxnwxuhq
zhughq dxfk Gh�qlwlrqhq ghu Zdkukhlwvzhuwh hlqjhiÿkuw/ vr gd� glhvh Vhlwh ghu Vdfkh nhlq Sur0
eohp gduvwhoow1 Sulq}lslhooh Ehghxwxqj kdw klhu glh Wdwvdfkh/ gd� glh ]dko ghu Zdkukhlwvzhuwh
nhlqhq Hlq x� dxi glh Nodvvh ghu Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj kdw1 Iÿu glh Dxivwhooxqj
glhvhu Uhjhoq lvw qxu zlfkwlj/ gd� pdq dxv zdkuhq Yrudxvvhw}xqjhq zdkuh Irojhuxqjhq hukçow
+gdv }zhlwh Sulq}ls ghu Ghgxnwlrq ndqq pdq dov Irojhuxqj ghv huvwhq dqvhkhq,1 Zhofkh Zdku0
khlwvzhuwh qhehq ghp Zhuw �zdku� xqg vhlqhu Qhjdwlrq qrfk pùjolfk vlqg/ vslhow klhu nhlqh
Urooh1

Ehwudfkwhq zlu }1 E1 glh Uhjho � a � c �1 Xp glhvh Uhjho dxi}xvwhoohq/ zdu irojhqgh
Gh�qlwlrq ghv Suçglndwhv � iÿu Dxvvdjhq plw ghp Rshudwru a qùwlj=
E� a �� ' � jhqdx gdqq/ zhqq � ' � xqg � ' �1

Dxv ghu Gh�qlwlrq lvw huvlfkwolfk= zhqq E� a �� ' �/ vr � ' �> zhqq � 9' �/ vr E� a �� 9' �1
Zhqq glhvh Uhjho dehu huvw hlqpdo dn}hswlhuw lvw/ vr vslhow glh ]dko ghu Zdkukhlwvzhuwh/ glh
zlu ghq Dxvvdjhq }xvfkuhlehq/ vfkrq nhlqh Urooh phku1 Dx�hughp px� glhvhv ]xvfkuhlehq yrq
Zdkukhlwvzhuwhq vhoevw gdplw dejhvwlppw zhughq/ gd� glh ehwudfkwhwh Uhjho dn}hswlhuw lvw1
Lqvehvrqghuh pÿvvhq Içooh dxvjhvfkorvvhq zhughq/ lq ghqhq � a � ghu Zhuw � }xjhvfkulhehq
zlug/ zçkuhqg � gdehl hlqhq yrq � yhuvfklhghqhq Zhuw }xjhvfkulhehq ehnrppw1

Lp Idooh yrq guhl xqg phku Zdkukhlwvzhuwhq kçqjw hv yrq ghq yrukdqghqhq Uhjhoq ghu
Irojheh}lhkxqj de/ dxi zhofkh Zhlvh ghq Dxvvdjhq Zdkukhlwvzhuwh }xjhvfkulhehq zhughq/ xqg
qlfkw xpjhnhkuw1

:1< Vlqq}xvdpphqkdqj
Zhqq � c � jlow/ vr zlug yrudxvjhvhw}w/ gd� � xqg � qlfkw qxu eh}ÿjolfk ghu Zdkukhlwvzhuwh/
vrqghuq dxfk eh}ÿjolfk ghv Vlqqv yhunqÿsiw vlqg1
G41 Zlu qhkphq dq/ gd� ghu Vlqq hlqhu Dxvvdjh � ghu Shuvrq/ glh vlh yhuzhqghw/ ehndqqw
lvw jhqdx gdqq/ zhqq ehndqqw lvw/ zdv dooh lq � yrunrpphqghq Whuplql @�c � � � c @? E? � 2�
ehghxwhq/ xqg zhqq glh Hljhqvfkdiwhq doohu lq � yrunrpphqghq orjlvfkhq Rshudwruhq
k�c � � � c k6 E6 � �� ehndqqw vlqg1

Ehlvslhovzhlvh lvw ghu Vlqq ghu Dxvvdjh �Dooh jhudghq ]dkohq vlqg rkqh Uhvw gxufk 2 whloedu�
jhqdx gdqq ehndqqw/ zhqq ghu Shuvrq/ glh glhvh Dxvvdjh yhuzhqghw/ ehndqqw lvw/ zdv glh
Whuplql �jhudgh ]dko� xqg �rkqh Uhvw gxufk 2 whloedu� ehghxwhq/ vrzlh zhofkh Hljhqvfkdiwhq
ghu orjlvfkh Rshudwru �dooh� xqg ghu Suçglndwlrqvrshudwru kdw/ ghu klhu gxufk gdv Zruw �vlqg�
dxvjhguÿfnw zlug1 Gd zlu klhu glh Uhjhoq ghu Irojheh}lhkxqj dxi ghu Hehqh ghu doojhphlqhq
Wkhrulh ghu Irojheh}lhkxqj ehwudfkwhq/ lq ghu glh Dxijolhghuxqj ghu Dxvvdjhq lq Vxemhnwh
xqg Suçglndwh +lq Whuplql, xqg lq Rshudwruhq ghv Suçgl}lhuhqv qlfkw ehuÿfnvlfkwljw zlug/ lvw
hv dqjheudfkw/ glh hehq dqjhjhehqh Gh�qlwlrq dxi hlqidfkh Dxvvdjhq }x eh}lhkhq/ glh qxu
lq Whuplql xqg Rshudwruhq dxijhjolhghuw vlqg xqg nhlqh dqghuhq Dxvvdjhq dov Ehvwdqgwhloh
hqwkdowhq1 Iÿu }xvdpphqjhvhw}wh Dxvvdjhq elhwhw vlfk irojhqgh Gh�qlwlrq dq=
G51 Zlu qhkphq dq/ gd� ghu Vlqq hlqhu }xvdpphqjhvhw}whq Dxvvdjh � jhqdx gdqq
ehndqqw lvw/ zhqq ghu Vlqq doohu lq � yrunrpphqghq hlqidfkhq Dxvvdjhq ��c � � � c �? E? � ��
xqg glh Hljhqvfkdiwhq doohu lq � yrunrpphqghq orjlvfkhq Rshudwruhq k�c � � � c k6 E6 � ��
ehndqqw vlqg1

Ehlvslhovzhlvh lvw ghu Vlqq ghu Dxvvdjh E� b �� � � jhqdx gdqq ehndqqw/ zhqq ghu Vlqq ghu
Dxvvdjhq �/ �/ � xqg glh Hljhqvfkdiwhq ghu Rshudwruhq b xqg � ehndqqw vlqg1
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Devfkqlww :143 Vwuhqjh orjlvfkh Irojheh}lhkxqj

G61 Glh lq hlqhu jhjhehqhq Dxvvdjh� yrunrpphqghq hlqidfkhq Dxvvdjhq��c � � � c �? qhqqhq
zlu Vlqqhlqkhlwhq +Vlqqhohphqwh, yrq �1

Lq xqvhuhp Ehlvslho vlqg glh hlqidfkhq Dxvvdjhq �/ � xqg � Vlqqhlqkhlwhq ghu Dxvvdjh
E� b�� � �1

Eh}lhkxqjhq ghv Vlqqhv yrq Dxvvdjhq vlqg ylhoiçowlj/ xqg ghu iÿu glh Wkhrulh ghu orjlvfkhq
Irojheh}lhkxqj qùwljh Vlqq}xvdpphqkdqj lvw hlqh glhvhu Eh}lhkxqjhq1 Glh Hunoçuxqj/ gd� lq
� c � glh Dxvvdjhq � xqg � ghp Vlqq qdfk yhunqÿsiw vlqg/ ehghxwhw dovr qrfk jdu qlfkwv1
Vlh lvw xqehvwlppw xqg ohhu1 Dxv ghp elvkhu Jhvdjwhq lvw johlfkidoov huvlfkwolfk/ gd� pdq jdq}
rkqh glh Zruwh �Vlqq�/ �Vlqq}xvdpphqkdqj� xvz1 dxvnrppw1 Lkuh Yhuzhqgxqj lvw qxu hlqh
dqghuh Gduvwhooxqjvzhlvh yrq ehuhlwv Ehndqqwhp1

Zhqq pdq glh hlqhq Dxvvdjhq dxv dqghuhq qdfk ghq Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj
hukçow/ vr hukçow pdq glh hlqhq dxv ghp Pdwhuldo +dxv ghq Whuplql xqg Dxvvdjhq, ghu dqghuhq1
Xqg glhvhu Xpvwdqg ehhlq x�w gdv lqwxlwlyh Yhuvwçqgqlv ghu Irojheh}lhkxqj1 Zhqq pdq hwzd
glh Irupho � c �b�� dov Uhjho ghu orjlvfkhq Irojheh}lhkxqj yhuzluiw/ vr zlug lpsol}lw yrudxv0
jhvhw}w/ gd� lq ghu Yrudxvvhw}xqj xqg lq ghu Irojhuxqj hlqhu jÿowljhq Uhjho ghu Irojheh}lhkxqj
�çkqolfkhv Pdwhuldo�/ qçpolfk johlfkh Whuplql rghu Dxvvdjhq yrunrpphq1 Dxi ghu Hehqh ghu
doojhphlqhq Wkhrulh ghu Irojheh}lhkxqj vlqg glhv johlfkh Vlqqhlqkhlwhq1 Lq ghu dqjhiÿkuwhq
Irupho lvw glhvh Ehglqjxqj dehu qlfkw huiÿoow1 Glh lqwxlwlyh Dx�dvvxqj ghu orjlvfkhq Irojheh0
}lhkxqj vfkolh�w dovr lpsol}lw jhzlvvh Ehglqjxqjhq ghu Vlqqhlqkhlwhq ghu Yrudxvvhw}xqjhq xqg
ghu Irojhuxqjhq hlq1 Mh qdfkghp/ zhofkh Irughuxqjhq dq glhvh Ehglqjxqjhq jhvwhoow zhughq/
jlew hv yhuvfklhghqh Iruphq ghu lqwxlwlyhq Dx�dvvxqj ghu orjlvfkhq Irojheh}lhkxqj1 Vrofkh
Irughuxqjhq nùqqhq hwzd vhlq=
4, Glh Phqjh ghu Vlqqhlqkhlwhq ghu Irojhuxqj lvw lq ghu Phqjh ghu Vlqqhlqkhlwhq ghu

Yrudxvvhw}xqj hqwkdowhq1
5, Glh Phqjh ghu Vlqqhlqkhlwhq ghu Yrudxvvhw}xqj xqg ghu Irojhuxqj ÿehuvfkqhlghq vlfk/

g1 k1/ hv jlew Hohphqwh/ glh lq ehlghq Phqjhq hqwkdowhq vlqg1
6, Glh Phqjhq ghu Vlqqhlqkhlwhq lq ghu Yrudxvvhw}xqj xqg lq ghu Irojhuxqj vlqg johlfk1
Eh}ÿjolfk mhghu glhvhu Irughuxqjhq oç�w vlfk hlqh Wkhrulh ghu Irojheh}lhkxqj dxiedxhq1

Zçkuhqg glh Irughuxqj �Dxv zdkuhq Yrudxvvhw}xqjhq px� pdq zdkuh Irojhuxqjhq hukdo0
whq� dq dooh Iruphq ghu Irojheh}lhkxqj jhvwhoow zlug/ vlqg eh}ÿjolfk ghu Phqjhq ghu Vlqqhlq0
khlwhq ghu Yrudxvvhw}xqjhq xqg ghu Irojhuxqjhq Yduldwlrqhq pùjolfk1 Gdehl lvw nhlqh Irup
ghu Irojheh}lhkxqj iÿu vlfk jhqrpphq ehvvhu rghu vfkohfkwhu dov glh dqghuhq> vlh vlqg hlqidfk
yhuvfklhghq1 Lq ghu Qdwxu jlew hv qlujhqgzr hlqh �hfkwh� Irojheh}lhkxqj/ glh pdq dov Pd�vwde
iÿu glhvh yhuvfklhghqhq Iruphq ghu Irojheh}lhkxqj zçkohq nùqqwh1 Gdv Sureohp ghu orjlvfkhq
Irojheh}lhkxqj qlppw ghvkdoe irojhqgh Irup dq= Hv vlqg yhuvfklhghqh orjlvfkh V|vwhph dxi0
}xedxhq/ glh ghq huzçkqwhq Iruphq ghu lqwxlwlyhq Dx�dvvxqj ghu Irojheh}lhkxqj hqwvsuhfkhq1
Zlu ehwudfkwhq lp zhlwhuhq hlqh vwuhqjh xqg hlqh vwulnwh orjlvfkh Irojheh}lhkxqj1 Dqghuh
V|vwhph ghu Irojheh}lhkxqj vlqg lq Vlqrzmhz2Zhvvho 4<:8 gdujhvwhoow1

:143 Hlq V|vwhp ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj
V|vwhph ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj zxughq plw ghp ]lho dxijhedxw/ hlqhuvhlwv glh
ghq Sdudgr{lhq ghu pdwhuldohq xqg vwulnwhq Lpsolndwlrq dqdorjhq Iruphoq dov jÿowljh Uhjhoq
ghu Irojheh}lhkxqj dxv}xvfkolh�hq/ dehu dqghuhuvhlwv hlq dxvuhlfkhqg yroovwçqgljhv Uhjhov|vwhp
ghu orjlvfkhq Irojheh}lhkxqj }x hukdowhq1 Dx�hu ghu Irughuxqj/ gd� pdq dxv zdkuhq Yrudxv0
vhw}xqjhq vwhwv zdkuh Irojhuxqjhq hukçow/ glh dq mhgh Irup ghu Irojheh}lhkxqj jhvwhoow zlug/
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
zlug ehl ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj hlq Vlqq}xvdpphqkdqj lp rehq dqjhjhehqhq
Vlqqh }zlvfkhq ghu Yrudxvvhw}xqj xqg ghu Irojhuxqj jhirughuw1 Glh Irojhuxqj vroo qxu vrofkh
Vlqqhlqkhlwhq hqwkdowhq/ glh dxfk lq ghu Yrudxvvhw}xqj yrunrpphq1 R�hqedu oç�w vlfk glhvh
Irughuxqj ghv Vlqq}xvdpphqkdqjv }zlvfkhq Yrudxvvhw}xqj xqg Irojhuxqj dxi orjlvfkhu Hehqh
gdgxufk uhdolvlhuhq/ gd� ehl hlqhu jÿowljhq Uhjho ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj � c �
lq ghu Irupho � qxu vrofkh Yduldeohq yrunrpphq/ glh dxfk lq � hqwkdowhq vlqg1 Gdv klhu
vnl}}lhuwh Yhuvwçqgqlv ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj oç�w vlfk lq irojhqghu Gh�qlwlrq
}xvdpphqidvvhq=
G41 Hlqh Irupho � c � lvw hlqh jÿowljh Uhjho ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj
jhqdx gdqq/ zhqq
41 � � � hlqh Wdxwrorjlh ghu nodvvlvfkhq Orjln lvw>
51 � qxu vrofkh Yduldeohq hqwkçow/ glh dxfk lq � yrunrpphq1
Hlq d{lrpdwlvfkhu Dxiedx hlqhv V|vwhpv ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj V7 lvw lq

Vlqrzmhz2Zhvvho 4<:8 dqjhjhehq1
Jhjhqÿehu ghq V|vwhphq ghu qlfkwnodvvlvfkhq Ulfkwxqj ehvlw}w gdv V|vwhp V7 ghq Yru}xj/

gd� hlq Yroovwçqgljnhlwvehjul� irupxolhuw zhughq xqg glh Yroovwçqgljnhlw lp Vlqqh glhvhv Ehjul�v
ehzlhvhq zhughq ndqq1
Iÿu gdv V|vwhp V7 jhowhq irojhqgh Phwdwkhruhph=
PW41 +Zlghuvsuxfkviuhlkhlwvwkhruhp,1 Zhqq hlqh Irupho � c � hlq Wkhruhp yrq V7 lvw/
vr lvw � � � hlqh Wdxwrorjlh1

PW51 +Yroovwçqgljnhlwvwkhruhp,1 Zhqq hlqh Irupho � � � hlqh Wdxwrorjlh lvw xqg � qxu
vrofkh Yduldeohq hqwkçow/ glh dxfk lq � yrunrpphq/ vr lvw � c � hlq Wkhruhp yrq V71

PW61 +Wkhruhp ghv Vlqq}xvdpphqkdqjv,1 Zhqq � c � hlq Wkhruhp yrq V7 lvw/ vr hqwkçow
� qxu vrofkh Yduldeohq/ glh dxfk lq � yrunrpphq1

Lq ghu Olwhudwxu zlug PW6 dxfk dov Wkhruhp ghu Sdudgr{lhqiuhlkhlw eh}hlfkqhw/ gd dxi Juxqg
glhvhv Phwdwkhruhpv glh ghq Sdudgr{lhq ghu pdwhuldohq xqg vwulnwhq Lpsolndwlrq dqdorjhq
Iruphoq lq V7 qlfkw ehzhlvedu vlqg1 Gdplw vfklhq gdv odqjh glvnxwlhuwh Sureohp ghu Sdudgr{lhq
lq ghu Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj hlqh srvlwlyh Oùvxqj jhixqghq }x kdehq1 Grfk dxfk
gdv V|vwhp V7 ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj lvw qlfkw sdudgr{lhqiuhl1 Dxi Juxqg yrq
PW5 vlqg lq V7 irojhqgh Iruphoq ehzhlvedu=
41 � a �� a � c ��
51 � a �� a �� c �
61 � a �� a E� b ��� c �
71 � a �� a E� b ��� c ��
81 � a �� a � c � a ��
91 � a �� a �� c � a��
:1 � a �� a E� b ��� c � a ��1
Glhvh Iruphoq kdehq dehu r�hqedu sdudgr{hq Fkdudnwhu1 Qdfk 4 irojw glh Qhjdwlrq hlqhu eholh0
eljhq Dxvvdjh dxv ghu Nrqmxqnwlrq glhvhu Dxvvdjh xqg hlqhu Nrqwudglnwlrq> qdfk 5 irojw mhgh
eholheljh Dxvvdjh dxv ghu Nrqmxqnwlrq ghu Qhjdwlrq glhvhu Dxvvdjh xqg hlqhu Nrqwudglnwlrq1
Gd glh Irupho �b�� iÿu mhgh eholheljh Dxvvdjh jlow +orjlvfk zdku lvw,/ ndqq vlh dov Suçplvvh lq
hlqhp eholheljhq Vfkox� klq}xjhiÿjw zhughq/ xqg gdplw hujhehq 6 xqg 7 ghq johlfkhq H�hnw zlh
glh Sdudgr{lhq ghu vwulnwhq Lpsolndwlrq= Dxv hlqhp Zlghuvsuxfk irojw hlqh eholheljh Dxvvdjh1
Glh Iruphoq 8 elv : jhvwdwwhq hv/ lq ghu sudnwlvfkhq Dqzhqgxqj ehlp orjlvfkhq Vfkolh�hq yrq
hlqhp Zlghuvsuxfk � a�� }x hlqhp Zlghuvsuxfk � a�� yrq eholheljhq lq ghu ehwuh�hqghq
Wkhrulh irupxolhueduhq Dxvvdjhq � ÿehu}xjhkhq1
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Devfkqlww :144 Hqwduwhwh Irojheh}lhkxqj
Lq V7 vlqg dxfk dooh Iruphoq ghu Irup
;1 � c � b �/
lq ghqhq � qxu vrofkh Yduldeohq hqwkçow/ glh dxfk lq � yrunrpphq/ ehzhlvedu1
<1 � c � b ��
lvw hehqidoov ehzhlvedu1 Glh Irupho < zlug yrq hlqljhq Dxwruhq plw ghu Ehjuÿqgxqj dov sdudgr{
eh}hlfkqhw/ vlh vhl hlq Vsh}ldoidoo ghu Sdudgr{lh ghu vwulnwhq Lpsolndwlrq � c � b ��1

Glhvh Ehjuÿqgxqj lvw qlfkw vwlfkkdowlj/ gd hv ehl ghu Glvnxvvlrq ghu Sdudgr{lhq r�hqedu qxu
vlqqyroo lvw/ lq hlqhp Ndonÿo yrq hlqhp Vsh}ldoidoo hlqhu ehzhlveduhq xqg qlfkw hlqhu eholhel0
jhq Irupho }x vsuhfkhq/ xqg glh Irupho � c � b �� lvw lq V7 qlfkw ehzhlvedu1 Wurw}ghp
lvw glh Irupho < sureohpdwlvfk xqg lq jhzlvvhu Klqvlfkw sdudgr{/ gd qdfk glhvhu Uhjho ghu
Irojheh}lhkxqj dxv hlqhu orjlvfk lqghwhuplqlhuwhq Irupho hlqh orjlvfk zdkuh Irupho irojw1

Rezrko glh Wkhrulh ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj vrzrko lq ghu Sureohpvwhooxqj dov
dxfk lq lkuhu Ehzçowljxqj hlq zlfkwljhu Iruwvfkulww jhjhqÿehu ghq V|vwhphq ghu qlfkwnodvvlvfkhq
Ulfkwxqj lvw/ oùvw vlh glh Sdudgr{lhqsureohpdwln qrfk qlfkw ehiulhgljhqg1

ßexqj=

Ehzhlvhq Vlh plw Kloih ghu lq Devfkqlww 6 dqjhjhehqhq ylhuzhuwljhq Dxvvdjhqdojheud/ gd� glh
sdudgr{hq Iruphoq 40: lp V|vwhp ghu vwuhqjhq Lpsolndwlrq qlfkw ehzhlvedu vlqg$

:144 Glh hqwduwhwh orjlvfkh Irojheh}lhkxqj
Lq ghu Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj zhughq qhehq Uhjhoq ghu Irup � c � dxfk
Ehkdxswxqjhq ghu Irup c � ehwudfkwhw1 Vrofkh Ehkdxswxqjhq ehghxwhq/ gd� hlqh Dxvvdjh �
dxv uhlq orjlvfkhq Juÿqghq dn}hswlhuw zlug1 Ehlvslhoh iÿu vrofkh Dxvvdjhq vlqg glh Wdxwrorjlhq
ghu }zhlzhuwljhq Dxvvdjhqdojheud= �� b �/ �E� a ���/ � � �1

Zlu qhqqhq Dxvguÿfnh ghu Irup c � hqwduwhwh orjlvfkh Irojheh}lhkxqj1 Dxi ghu Hehqh ghu
doojhphlqhq Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj zlug dq glh Wkhrulh ghu hqwduwhwhq Irojheh0
}lhkxqj irojhqgh Irughuxqj jhvwhoow= Vlh px� ghu }zhlzhuwljhq Dxvvdjhqdojheud xqg ghp nodv0
vlvfkhq Dxvvdjhqndonÿo çtxlydohqw vhlq1 Dooh doojhphlqhq Iudjhq/ glh plw hlqhu vrofkhq Wkhrulh
yhuexqghq vlqg/ kdehq zlu ehuhlwv dxviÿkuolfk lq ghq yrukhujhkhqghq Ndslwhoq ehkdqghow1

Hlq yroovwçqgljhv V|vwhp ghu hqwduwhwhq Irojheh}lhkxqj hukçow pdq/ zhqq pdq }x ghp V|0
vwhp ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj irojhqgh Hujçq}xqj klq}xiÿjw=
]xvçw}olfkhv D{lrphqvfkhpd=
D_1 c �E� a ���
]xvçw}olfkh Vfkox�uhjho=
U_1 Zhqq � c � xqg c �/ vr c �1

:145 Lqwxlwlyh Juxqgodjhq ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj
Dqdo|vlhuw pdq glh lp V|vwhp ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj dxiwuhwhqghq Sdudgr{lhq/
vr }hljw vlfk/ gd� vlh lpphu qrfk lq glhvhu rghu mhqhu Irup dxi ghq ehlghq nodvvlvfkhq Sulq}lslhq
�Dxv hlqhpZlghuvsuxfk irojw orjlvfk hlqh eholheljh Dxvvdjh� xqg �Hlqh Wdxwrorjlh irojw orjlvfk
dxv hlqhu eholheljhq Dxvvdjh� ehuxkhq1 Glhvh ehlghq Sulq}lslhq vroowhq dehu jhudgh dov jÿowljh
Uhjhoq ghu Irojheh}lhkxqj dxvjhvfkorvvhq zhughq1
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
Xp glh rehq jhqdqqwhq sdudgr{hq Iruphoq dov jÿowljh Uhjhoq ghu Irojheh}lhkxqj dxv}x0

vfkolh�hq/ vfkodjhq zlu irojhqgh Gh�qlwlrq hlqhu vwulnwhq orjlvfkhq Irojheh}lhkxqj yru=
G41 Hlqh Irupho � c � lvw hlqh jÿowljh Uhjho ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj
jhqdx gdqq/ zhqq
41 � � � hlqh Wdxwrorjlh ghu nodvvlvfkhq Orjln lvw>
51 � qxu vrofkh Yduldeohq hqwkçow/ glh dxfk lq � yrunrpphq>
61 � nhlqh Nrqwudglnwlrq xqg � nhlqh Wdxwrorjlh lvw1

Glh Irughuxqj ghv Sxqnwhv 6 ehvdjw lqkdowolfk irojhqghv= Dqvwhooh ghv nodvvlvfkhq Sulq}lsv �Dxv
hlqhp Zlghuvsuxfk irojw orjlvfk hlqh eholheljh Dxvvdjh� vhw}hq zlu gdv Sulq}ls �Dxv hlqhp
Zlghuvsuxfk irojw orjlvfk nhlqh Dxvvdjh� rghu �Dxv hlqhp Zlghuvsuxfk gdui qlfkw jhvfkorvvhq
zhughq�/ xqg dqvwhooh ghv Sulq}lsv �Hlqh Wdxwrorjlh irojw orjlvfk dxv hlqhu eholheljhq Dxvvdjh�
vhw}hq zlu gdv Sulq}ls �Hlqh Wdxwrorjlh irojw orjlvfk dxv nhlqhu Dxvvdjh/ gd vlh vfkrq doohlq dxv
orjlvfkhq Juÿqghq jlow�1

Iÿu glh sudnwlvfkh Dqzhqgxqj ghu Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj ehghxwhw glhvh Hlq0
vfkuçqnxqj nhlqhq Yhuoxvw/ ghqq lq ghu nodvvlvfkhq Wkhrulh ghu Irojheh}lhkxqj kdehq zlu }zdu
hlqhuvhlwv Uhjhoq/ qdfk ghqhq dxv hlqhp Zlghuvsuxfk dxi hlqh eholheljh Dxvvdjh jhvfkorvvhq
zhughq gdui/ glhvh Uhjhoq vlqg dehu ehlp sudnwlvfkhq Vfkolh�hq qlfkw dqzhqgedu/ xqg dqgh0
uhuvhlwv kdehq zlu Uhjhoq/ qdfk ghqhq dxv eholheljhq Dxvvdjhq dxi hlqh Wdxwrorjlh jhvfkorvvhq
zhughq gdui1 Glhvh Uhjhoq vlqg dehu ÿehu ÿvvlj/ gd hlqh Wdxwrorjlh vfkrq doohlq dxv orjlvfkhq
Juÿqghq jlow1

Dov hlqhq Pdqjho xqvhuhu Gh�qlwlrq ghu vwulnwhq Irojheh}lhkxqj xqg lqvehvrqghuh lkuhu
irojhqghq D{lrpdwlvlhuxqj nùqqwh pdq glh Yhuzhqgxqj ghu vhpdqwlvfkhq Whuplql �Wdxwrorjlh�
xqg �Nrqwudglnwlrq� dqvhkhq1 Plw Kloih ghu Qrupdoirupwkhrulh olh�hq vlfk glhvh vhpdqwlvfkhq
Whuplql ohlfkw yhuphlghq/ xqg pdq nùqqwh hlqh uhlq v|qwdnwlvfkh Irupxolhuxqj dqjhehq1 Dxv
Juÿqghq ghu Hlqidfkkhlw yhuzhqghq zlu dehu glhvh vhpdqwlvfkhq Whuplql1

:146 Edvlv ghv D{lrphqv|vwhpv yrq I 7

Lq Zhvvho 4<:< vrzlh lq iuÿkhuhq Dx djhq glhvhv Ohkuexfkhv zxugh hlqh xqyroovwçqgljh D{lrpd0
wlvlhuxqj ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj dqjhjhehq/ xqg glh Ehzhlvh hlqljhu Wkhruhph
xqg lqvehvrqghuh ghu Ehzhlv ghv Yroovwçqgljnhlwvvdw}hv zduhq idovfk1 Gdudxi kdw D1 Slhwuxv}0
f}dn +4<<;, dxiphunvdp jhpdfkw1 Glh irojhqgh nruuhnwh D{lrpdwlvlhuxqj vwdppw yrp johlfkhq
Dxwru1
Doskdehw yrq I7=
41 R/ ^/ o 0 plw xqg rkqh Lqgl}hv dov Dxvvdjhqyduldeohq>
51 a/ b/ � 0 glh vdw}eloghqghq Rshudwruhq ghu Nrqmxqnwlrq/ ghu Dgmxqnwlrq xqg ghu Qhjdwlrq>
61 c 0 ]hlfkhq ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj>
71 Nodpphuq dov Kloiv}hlfkhq1
G41 Vdw}irupho=
41 Dxvvdjhqyduldeohq vlqg Vdw}iruphoq>
51 zhqq � hlqh Vdw}irupho lvw/ vr lvw �� hlqh Vdw}irupho>
61 zhqq � xqg � Vdw}iruphoq vlqg/ vr vlqg E� a�� xqg E� b �� Vdw}iruphoq>
71 hlqh Vdw}irupho olhjw qxu yru/ zhqq hv dxi Juxqg yrq 406 ghu Idoo lvw1

G51 E� � �� �(es E�� b ��
G61 E� � �� �(es EE� � �� a E� � ���
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Devfkqlww :146 D{lrphqv|vwhp yrq IV

Ihvwohjxqjhq }xu Nodpphuhlqvsduxqj=
4, Dx�hqnodpphuq nùqqhq zhjjhodvvhq zhughq>
5, glh Elqgxqjvvwçunh ghu vdw}eloghqghq Rshudwruhq qlppw lq irojhqghu Uhlkhqirojh de= �/

a/ b/ �/ �>
6, ehl johlfkhq Rshudwruhq zlug ndqrqlvfk jhnodpphuw/ g1 k1 yrq olqnv qdfk uhfkwv1
G71 Irupho ghu Irojheh}lhkxqj= � c � lvw hlqh Irupho ghu Irojheh}lhkxqj jhqdx gdqq/
zhqq � xqg � Vdw}iruphoq vlqg1

G81 Lq hlqhu Irupho � c � qhqqhq zlu � gdv Dqwh}hghqw xqg � gdv Nrqvhtxhqw glhvhu
Irupho1

G91 � dc � ehghxwhw/ gd� � c � xqg � c � jlow1
Plw ghp V|pero � d�*�o eh}hlfkqhq zlu mhgh Irupho/ glh pdq dxv ghu Irupho � hukçow/

zhqq pdq lq lku glh Irupho � dq qxoo rghu phku Vwhoohq lkuhv Yrunrpphqv gxufk glh Irupho
� huvhw}w1

D{lrph yrq I7 vlqg dooh Iruphoq/ glh glh orjlvfkh Irup hlqhv ghu D{lrphqvfkhpdwd D40D43
kdehq xqg irojhqgh hlqvfkuçqnhqgh Ehglqjxqjhq huiÿoohq=
H41 Lq hlqhu Irupho � c � nrpphq lq � nhlqh Yduldeohq yru/ glh qlfkw lq � yrunrpphq1
H51 Lq hlqhu Irupho � c � lvw � nhlqh Nrqwudglnwlrq xqg � nhlqh Wdxwrorjlh1
D41 � c ���
D51 ��� c �
D61 � a� c �
D71 � a� c � a�
D81 �E� a�� c �� b ��
D91 �� b �� c �E� a��
D:1 E� b�� a � c E� a �� b�
D;1 E� a �� b E� a �� c E� b�� a �
D<1 � b� c �/ zrehl � hlqh Nrqwudglnwlrq lvw/
D431 � b � c �/ zrehl � hlqh Nrqwudglnwlrq lvw1

Vfkox�uhjhoq=
U41 Zhqq � c � xqg � c �/ vr � c �1
U51 Zhqq � c � xqg � c �/ vr � c � a �1
U61 Zhqq � dc �/ vr � c � d�*�o/ zrehl � nhlqh Nrqwudglnwlrq xqg � d�*�o nhlqh
Wdxwrorjlh lvw1

U71 Zhqq � c �/ vr � c � a�/ zrehl � hlqh Wdxwrorjlh lvw xqg qxu Yduldeohq hqwkçow/ glh
lq � yrunrpphq1

U81 Zhqq � c �/ vr � c � b�/ zrehl � hlqh Nrqwudglnwlrq lvw xqg qxu Yduldeohq hqwkçow/
glh lq � yrunrpphq1

U91 Zhqq � c �/ vr � c � b�/ zrehl � hlqh Nrqwudglnwlrq lvw xqg qxu Yduldeohq hqwkçow/
glh lq � yrunrpphq1
Wkhruhph yrq I7 vlqg dooh Iruphoq/ glh glh orjlvfkh Irup hlqhv ghu Wkhruhpvfkhpdwd kdehq

xqg dx�hughp H4 xqg H5 jhqÿjhq1 Gdv V|vwhp I7 xqwhuvfkhlghw vlfk yrp V|vwhp V7 gdgxufk/
gd� lq V7 dqvwhooh yrq D< xqg D43 gdv D{lrphqvfkhpd D< �1 � c �b�� plw H4 jhvhw}w xqg
gd� lq I7 }xvçw}olfk H5 jhirughuw xqg dx�hughp glh Uhjhoq U70U9 dn}hswlhuw zhughq1
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
:147 Hlqljh Wkhruhpvfkhpdwd yrq I7

Lq I7 odvvhq vlfk glh irojhqgh Wkhruhpvfkhpdwd plw ghq Hlqvfkuçqnxqjhq H4 xqg H5 ehzhlvhq1
Zlu jhehq vlh rkqh Ehzhlv dq +yjo1 Slhwuxv}f}dn 4<<;,1
W41 � a� c �
W51 � c �
W61 � c � a�
W71 � c � b�/ zrehl � hlqh Nrqwudglnwlrq lvw/
W81 � c � b �/ zrehl � hlqh Nrqwudglnwlrq lvw/
W91 � c � a�/ zrehl � hlqh Wdxwrorjlh lvw1

Lq I7 jlow irojhqgh dejhohlwhwh Vfkox�uhjho=
U:1 Zhqq � c �/ �� c (�/ (� c ��/ �2 c (2 xqg (2 c �2/ vr � d��*(�o c � d�2*(2o1
W:1 E� a �� a � c � a E� a ��
W;1 � a E� a �� c E� a�� a �
W<1 � c � b�
W431 � b � c �
W441 � b� c � E�� a ���
W451 � E�� a ��� c � b�
W461 � b� c � b �
W471 � E� b �� c �� a ��
W481 �� a �� c � E� b ��
W491 E� b�� a � c E� a �� b E� a ��
W4:1 E� b�� b � c � b E� b ��
W4;1 � b E� b �� c E� b�� b �
W4<1 E� a�� b � c E� b �� a E� b ��
W531 E� b �� a E� b �� c E� a �� b �
W541 � c � b �

ßexqj=
Ehzhlvhq Vlh glh Wkhruhpvfkhpdwd W40W54 vrzlh glh Uhjho U: $

:148 Hlqljh Phwdwkhruhph yrq I7

PW41 +Zlghuvsuxfkviuhlkhlw,1 Zhqq � c � hlq Wkhruhp yrq I7 lvw/ vr lvw � � � hlqh
Wdxwrorjlh1

Ehzhlv= Zhqq zlu gdv ]hlfkhq ghu Irojheh}lhkxqj c lq ghq D{lrphqvfkhpdwd D40D43 gxufk
glh Vxemxqnwlrq � huvhw}hq/ vr qhkphq vlh irojhqgh Irup dq=
41 � � ���
51 ��� � �
61 � a� � �
71 � a� � � a �
81 �E� a �� � �� b ��
91 �� b �� � �E� a ��
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Devfkqlww :148 Phwdwkhruhph yrq IV

:1 E� b�� a � � E� a �� b �
;1 E� a �� b E� a �� � E� a �� b �
<1 � b� � �/ zrehl � hlqh Nrqwudglnwlrq lvw1
431 � b � � �/ zrehl � hlqh Nrqwudglnwlrq lvw1
Dooh Iruphoq glhvhu Irup vlqg Wdxwrorjlhq1
Glh Vfkox�uhjhoq yrq I7 qhkphq qdfk ghu Huvhw}xqj irojhqgh Irup dq=
41 Zhqq � � � xqg � � �/ vr � � �1
51 Zhqq � � � xqg � � �/ vr � � � a �1
61 Zhqq � � � xqg � � �/ vr � � � d�*�o1
71 Zhqq � � �/ vr � � � a �/ zrehl � hlqh Wdxwrorjlh lvw1
81 Zhqq � � �/ vr � � � b �/ zrehl � hlqh Nrqwudglnwlrq lvw1
91 Zhqq � � �/ vr � � � b �/ zrehl � hlqh Nrqwudglnwlrq lvw1
Zhqq glh Yrudxvvhw}xqjhq glhvhu Uhjhoq Wdxwrorjlhq vlqg/ vr vlqg hv dxfk glh Irojhuxqjhq1
Irojolfk jlow glh Ehkdxswxqj yrq PW41
PW51 +Vlqq}xvdpphqkdqj,1 Zhqq � c � hlq Wkhruhp yrq I7 lvw/ vr hqwkçow � qxu vrofkh
Yduldeohq/ glh lq � yrunrpphq1

Ehzhlv= Zhqq � c � hlq D{lrp yrq I7 lvw/ vr jlow glh Ehkdxswxqj yrq PW5 dxi Juxqg yrq
H41 Ehl ghq Vfkox�uhjhoq U4 0U9 lvw r�hqvlfkwolfk/ gd� jlow= Zhqq glh Yrudxvvhw}xqjhq ghu
Uhjhoq glh Ehglqjxqjhq yrq PW5 huiÿoohq/ vr huiÿoow dxfk glh Irojhuxqj glh Ehglqjxqjhq1
Irojhuxqj dxv PW5 = Lq I7 vlqg irojhqgh ghq Sdudgr{lhq ghu pdwhuldohq xqg vwulnwhq Lpsolnd0
wlrq dqdorjh Iruphoq qlfkw ehzhlvedu=

� c � � � � c �� � �
� a �� c � � c � b ��
� c � b � � c � b �1

PW61 +Sdudgr{lhqiuhlkhlw,1 Zhqq � c � hlq Wkhruhp yrq I7 lvw/ vr lvw � nhlqh Nrqwud0
glnwlrq xqg � nhlqh Wdxwrorjlh1

Ehzhlv= Iÿu glh D{lrph jlow PW6 dxi Juxqg yrq H51 Iÿu glh Uhjhoq U4 xqg U5 jlow= Zhqq
glh Yrudxvvhw}xqjhq glh Irughuxqj H5 huiÿoohq/ vr huiÿoow glh Irojhuxqj hehqidoov glh Irughuxqj
H51 Glh Uhjhoq U60U9 vlqg vr hlqjhvfkuçqnw/ gd� dxfk vlh glh Ehglqjxqj H5 yhuhuehq1
Irojhuxqj dxv PW6= Lq I7 vlqg irojhqgh Sdudgr{lhq ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj
qlfkw ehzhlvedu=

� a �� a� c �� � a �� a�� c �
� a �� a E� b ��� c � � a �� a E� b ��� c ��
� a �� a� c � a ��
� a �� a �� c � a ��
� a �� a E� b ��� c � a���

Dxi Juxqg yrq PW6 vlqg lq I7 dxfk glh irojhqghq Iruphoq qlfkw ehzhlvedu=
41 � a �� c �
51 � a �� c ��
61 � c � b ��
71 �� c � b ��1
Glhvh Iruphoq vfkhlqhq dov Uhjhoq ghu Irojheh}lhkxqj dn}hswdeho }x vhlq/ gd 4 xqg 5 qxu
Vsh}ldoiçooh ghu lq V7 ehzhlveduhq Ehvhlwljxqjvuhjho ghu Nrqmxqnwlrq �a� c � e}z1 �a� c �
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
vlqg/ zçkuhqg 6 xqg 7 qxu Vsh}ldoiçooh ghu lq V7 ehzhlveduhq Hlqiÿkuxqjvuhjho ghu Dgmxqnwlrq
� c � b � e}z1 � c � b � plw H4 vlqg1 Plw ghp Dxvvfkox� glhvhu Iruphoq huohlghw glh
Wkhrulh ghu Irojheh}lhkxqj dehu nhlqhq hfkwhq Yhuoxvw/ ghqq glh huvwhq ehlghq Uhjhoq vlqg
qlfkw dqzhqgedu/ xqg gdv Nrqvhtxhqw ghu ehlghq ohw}whq Uhjhoq jlow yrudxvvhw}xqjvorv1
PW71 Zhqq � c � hlq Wkhruhp yrq I7 lvw/ vr lvw � nhlqh Nrqwudglnwlrq1
Ehzhlv= PW7 irojw xqplwwhoedu dxv PW4 xqg PW61
PW81 Zhqq � c � hlq Wkhruhp yrq I7 lvw/ vr lvw � nhlqh Wdxwrorjlh1
Ehzhlv= PW8 irojw xqplwwhoedu dxv PW4 xqg PW61
PW91 Zhqq � c � hlq Wkhruhp yrq I7 lvw/ vr vlqg � xqg � orjlvfk lqghwhuplqlhuwh
Iruphoq1

Ehzhlv= PW9 irojw xqplwwhoedu dxv PW6 0PW81
Zlu yhuzhqghq glh Gh�qlwlrq G5 hlqhu dxvjh}hlfkqhwhq dgmxqnwlyhq Qrupdoirup dxv De0

vfkqlww 71471
PW:1 Iÿu mhgh orjlvfk lqghwhuplqlhuwh Vdw}irupho � oç�w vlfk hlqh Irupho �� lq ghu dxvjh0
}hlfkqhwhq dgmxqnwlyhq Qrupdoirup ghuduw dqjhehq/ gd� lq I7 jlow= � dc �� 1

Ehzhlv= PW: oç�w vlfk lqgxnwly ÿehu glh Dq}dko ghu orjlvfkhq Rshudwruhq lq � plw Kloih ghu
D{lrph xqg Vfkox�uhjhoq yrq I7 vrzlh ghu Wkhruhpvfkhpdwd W4 0W54 ehzhlvhq1
Irojhuxqj dxv PW:= Dxi Juxqg yrq PW4 lvw dovr � � �� hlqh Wdxwrorjlh/ xqg irojolfk jlow
� � �� / zrehl � glh vhpdqwlvfkh Çtxlydohq} lvw1
PW;1 +Yroovwçqgljnhlw,1 Zhqq � � � hlqh Wdxwrorjlh lvw/ � qxu vrofkh Yduldeohq hqwkçow/
glh lq � yrunrpphq/ � nhlqh Nrqwudglnwlrq xqg � nhlqh Wdxwrorjlh lvw/ vr lvw � c � lq I7
ehzhlvedu1

Glh Ehzhlvh yrq PW: xqg PW; zhughq lq Slhwuxv}f}dn 4<<; jhiÿkuw1
PW<1 Oç�w pdq lq I7 glh Hlqvfkuçqnxqj H5 idoohq/ vr hukçow pdq hlq plw V7 ghgxnwly
çtxlydohqwhv V|vwhp1

Ehzhlv= Qdfk W9 hukdowhq zlu=
� c � a E� b ���1

Klhudxv hujlew vlfk plw D7/ D6 xqg U4
D<�1 � c � b ��1
PW431 Oç�w pdq lq I7 glh Hlqvfkuçqnxqjhq H4 xqg H5 idoohq/ vr vlqg glh ghq Sdudgr{lhq
ghu vwulnwhq Lpsolndwlrq dqdorjhq Iruphoq � c � b �� xqg � a �� c � ehzhlvedu1

Ehzhlv= Glh huvwh Irupho lvw D< �1 Glh }zhlwh Irupho zlug irojhqghupd�hq ehzlhvhq=
41 � a �� c � a �� b � +W54,
51 � a �� b � c � +D43,
61 � a �� c � +41/ 51/ U4 ,1
PW441 Oç�w pdq lq I7 glh Hlqvfkuçqnxqjhq H4 xqg H5 idoohq/ vr jlow= � c � lvw jhqdx
gdqq hlq Wkhruhp/ zhqq � � � hlqh Wdxwrorjlh ghu nodvvlvfkhq Orjln lvw1

ßexqjhq=
Suÿihq Vlh/ zhofkh ghu irojhqghq Iruphoq ghu Irojheh}lhkxqj jÿowljh Uhjhoq lp V|vwhp ghu
vwuhqjhq orjlvfkhq Irojheh}lhkxqj e}z1 lp V|vwhp ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj vlqg=

47;



Devfkqlww :149 Irojheh}lhkxqj xqg Phwkrgrorjlh

41 R c R b ^
51 R a ^ a �R c �^
61 R b ^ c R
71 R b �R c �R b R
81 R a ^ b �R a ^ b R a�^ b�R a �^ c �R b R
91 � c �
:1 ER � ^� c ER � ^� b E^ � R�1

:149 Orjlvfkh Irojheh}lhkxqj xqg doojhphlqh Phwkrgrorjlh
Glh yhuvfklhghqhq V|vwhph ghu orjlvfkhq Irojheh}lhkxqj ghu nodvvlvfk rulhqwlhuwhq Ulfkwxqj
+glh nodvvlvfkh Wkhrulh/ glh Wkhrulhq ghu vwuhqjhq xqg ghu vwulnwhq Irojheh}lhkxqj, vlqg lq
xqwhuvfklhgolfkhu Zhlvh iÿu glh doojhphlqh Phwkrgrorjlh ghu Zlvvhqvfkdiwhq yrq Ehghxwxqj1
Zlu zroohq dxi hlqljh Dvshnwh glhvhu Sureohpdwln dxiphunvdp pdfkhq1 Hv lvw hlqh hpslulvfk
jhvlfkhuwh Wdwvdfkh/ gd� lq ghu Zlvvhqvfkdiwvjhvfklfkwh orjlvfk zlghuvsuÿfkolfkh Wkhrulhq dxi0
wuhwhq1 Dn}hswlhuw pdq glh nodvvlvfkh Wkhrulh ghu Irojheh}lhkxqj dov glh hlq}lj pùjolfkh Irup
ghu orjlvfkhq Irojheh}lhkxqj/ vr lvw lq hlqhu vrofkhq zlghuvsuÿfkolfkhq Wkhrulh mhgh eholheljh
Dxvvdjh ehzhlvedu/ gd qdfk ghu nodvvlvfkhq Wkhrulh dxv hlqhp Zlghuvsuxfk hlqh eholheljh Dxv0
vdjh orjlvfk irojw1 Hlqh Wkhrulh/ lq ghu mhgh Dxvvdjh ehzhlvedu lvw/ px� dehu yhuzruihq zhughq/
gd vlh qxw}orv lvw1 Glh Zlvvhqvfkdiwvjhvfklfkwh }hljw/ gd� glh Hlq}hozlvvhqvfkdiwohu qlfkw vr
yrujhkhq1 Qdwÿuolfk zlug gdv Dxiwuhwhq yrq zlghuvsuÿfkolfkhq Dxvvdjhq lq zlvvhqvfkdiwolfkhq
Wkhrulhq dov hlq Pdqjho glhvhu Wkhrulhq dqjhvhkhq/ zhlo hlqh Dxvvdjh � xqg lkuh Qhjdwlrq
�� ghu Gh�qlwlrq ghu Qhjdwlrq jhpç� qlfkw ehlgh jhowhq nùqqhq1 Lp doojhphlqhq zlug mh0
grfk ehlp Dxiwuhwhq hlqhv Zlghuvsuxfkv qlfkw glh jhvdpwh Wkhrulh yhuzruihq1 Pdq lvrolhuw
ghq Zlghuvsuxfk/ duehlwhw plw ghu uhvwolfkhq Wkhrulh zhlwhu xqg yhuvxfkw/ ghq Juxqg iÿu ghq
dxijhwuhwhqhq Zlghuvsuxfk }x �qghq1 Glhvhv Yrujhkhq ghu Zlvvhqvfkdiwohu lvw 0 hqwjhjhq ghu
Dx�dvvxqj hlqljhu Phwkrgrorjhq 0 yhuqÿqiwlj xqg hqwvsulfkw ghp Ehpÿkhq ghumhqljhq Orjlnhu/
glh hlqh sdudgr{lhqiuhlh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj dxiedxhq zroohq1

Glh Sud{lv ghu Hlq}hozlvvhqvfkdiwohu }hljw/ gd� lq hlqhp ehvwlppwhq Udkphq hlqh huirojuhlfkh
zlvvhqvfkdiwolfkh Duehlw plw zlghuvsuÿfkolfkhq Wkhrulhq pùjolfk lvw1 Zlu jhkùuhq mhgrfk qlfkw
}x ghq Sklorvrskhq/ glh ehlp Dxiwuhwhq hlqhv orjlvfkhq Zlghuvsuxfkv lq Mxeho dxveuhfkhq1
Hlqh Dxvvdjh � a �� lvw vfkrq doohlq dxv orjlvfkhq Juÿqghq idovfk1 Dehu Zlghuvsuÿfkh vlqg
xqjhiçkuolfkhu dov phlvw lq ghu orjlvfkhq xqg phwkrgrorjlvfkhq Olwhudwxu dqjhqrpphq zlug1
Wulww lq hlqhu hlq}hozlvvhqvfkdiwolfkhq Wkhrulh hlq Zlghuvsuxfk dxi/ zhlvw gdv lpphu dxi hlqhq
Pdqjho glhvhu Wkhrulh klq/ xqg pdq px� yhuvxfkhq/ glhvhq Zlghuvsuxfk dxv}xphu}hq1 Grfk
px� pdq ehlp Dxiwuhwhq hlqhv Zlghuvsuxfkv qlfkw lq Sdqln yhuidoohq xqg glh jdq}h Wkhrulh
iÿu vlqqorv hunoçuhq> vr lvw Iuhjhv Ohehqvzhun qlfkw vlqq0 xqg qxw}orv/ rezrko Uxvvhoo vhlqh
Zlghuvsuÿfkolfknhlw dxighfnwh1

Lq vhlqhp Duwlnho �Zdv lvw GldohnwlnB� ehkdqghow dxfk N1 U1 Srsshu glh Sureohpdwln ghv
Vdw}hv �Dxv hlqhp Zlghuvsuxfk irojw mhgh eholheljh Dxvvdjh�1 Hu vfkuhlew lq glhvhp ]xvdp0
phqkdqj= �Qxq ndqq pdq glh Iudjh dxizhuihq/ re glhvh Odjh ghu Glqjh lq mhghp orjlvfkhq
V|vwhp jhjhehq lvw rghu zlu hlq V|vwhp nrqvwuxlhuhq nùqqhq/ lq ghp vlfk dxv nrqwudglnwrulvfkhq
Dxvvdjhq qlfkw mhgh eholheljh Dxvvdjh hujlew1 Plw glhvhu Iudjh kdeh lfk plfk ehvfkçiwljw/ xqg
phlqh Dqwzruw jhkw gdklq/ gd� hlq ghuduwljhv V|vwhp nrqvwuxlhuw zhughq ndqq1 Hv huzhlvw vlfk
doohuglqjv dov hlq dx�hurughqwolfk vfkzdfkhv V|vwhp1 Yrq ghq ÿeolfkhq Vfkox�uhjhoq eohlehq
qxu vhku zhqljh ÿeulj/ qlfkw hlqpdo ghu Prgxv srqhqv/ ghu ehvdjw/ gd� zlu dxv hlqhu Dxvvdjh
ghu Irup /Zhqq R/ gdqq ^c lq Yhuelqgxqj plw R }x ghp Vfkox� ^ jhodqjhq nùqqhq1 Phlqhu
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:1 Ndslwho Orjlvfkh Irojheh}lhkxqj
Phlqxqj qdfk lvw hlq vrofkhv V|vwhp iÿu gdv ]lhkhq yrq Vfkoÿvvhq qxw}orv � � �� +Srsshu 4<98/
V1 5:4, Glh ohw}wh Ehkdxswxqj wul�w }zdu iÿu gdv yrq Srsshu nrqvwuxlhuwh V|vwhp }x +Srsshu
4<7;,/ dehu plw ghq V|vwhphq ghu vwuhqjhq xqg ghu vwulnwhq Irojheh}lhkxqj olhjhq Orjlnv|0
vwhph yru/ glh ehlgh lq hlqhp ehvwlppwhq Vlqqh yroovwçqglj vlqg xqg lq ghqhq qlfkw jlow/ gd�
dxv hlqhp Zlghuvsuxfk mhgh eholheljh Dxvvdjh orjlvfk irojw1 Plw ghp Dxiedx glhvhu V|vwhph
lvw ghu P|wkrv }huvwùuw/ gd� hv qxu hlqh hlq}ljh +yrq Jrww rghu ghu Qdwxu jhjhehqh, orjlvfkh
Irojheh}lhkxqj jlew xqg gd� lq hlqhu dxvuhlfkhqg yroovwçqgljhq Wkhrulh ghu Irojheh}lhkxqj
dxv hlqhp Zlghuvsuxfk orjlvfk mhgh eholheljh Dxvvdjh irojw1 Pdqfkpdo ehqxw}wh pdq glhvhq
P|wkrv vrjdu }xu Ehjuÿqgxqj ghu Jÿowljnhlw ghv Vdw}hv yrp dxvjhvfkorvvhqhq Zlghuvsuxfk1
Vr vfkuhlew J1 M1 Ux}dylq= �Qdfk ghu Lpsolndwlrqvuhjho ghu irupdohq Orjln irojw dxv hlqhu
idovfkhq Yrudxvvhw}xqj vrzrko hlqh zdkuh dov dxfk hlqh idovfkh Irojhuxqj1 Ghvkdoe irughuw glh
Orjln hlqh Ehdfkwxqj ghv Jhvhw}hv ghu Zlghuvsuxfkviuhlkhlw/ g1 k1/ }zhl vlfk zlghuvsuhfkhqgh
Ehkdxswxqjhq nùqqhq qlfkw johlfk}hlwlj dov zdku dqjhvhkhq zhughq1� +Ux}dylq 4<:;,1 Hlq Zl0
ghuvsuxfk px� yhuzruihq zhughq/ zhlo hu doohlq dxi Juxqg ghu Hljhqvfkdiwhq ghu Rshudwruhq
�xqg� xqg �qlfkw� lpphu idovfk lvw xqg qlfkw/ zhlo dxv lkp hlqh eholheljh Dxvvdjh irojw1

Zrulq ehvwhkw qxq glh xqwhuvfklhgolfkh Ixqnwlrq ghu Wkhrulhq ghu nodvvlvfkhq/ ghu vwuhqjhq
xqg ghu vwulnwhq Irojheh}lhkxqjB Lvw glh Zlghuvsuxfkviuhlkhlw hlqhu zlvvhqvfkdiwolfkhq Wkhrulh
qdfkjhzlhvhq/ vr ndqq rkqh mhgh Ehghqnhq glh nodvvlvfkh Irojheh}lhkxqj yhuzhqghw zhughq1
Wulww lq hlqhu Wkhrulh hlqhu hpslulvfkhq Zlvvhqvfkdiw hlq Zlghuvsuxfk dxi/ vr hps�hkow hv vlfk/
qdfk ghu vwulnwhq Irojheh}lhkxqj }x vfkolh�hq1 Hlqh Yhuzhqgxqj glhvhu Wkhrulh huohlfkwhuw
hv/ ghq Zlghuvsuxfk }x orndolvlhuhq xqg }x lvrolhuhq1 Iÿu d{lrpdwlvfk dxijhedxwh Wkhrulhq
ghu Orjln xqg ghu Pdwkhpdwln lvw klqjhjhq glh Wkhrulh ghu vwulnwhq Irojheh}lhkxqj qlfkw }x
yhuzhqghq/ gd vlh hv qlfkw jhvwdwwhw/ yrq Wdxwrorjlhq dxi Wdxwrorjlhq }x vfkolh�hq1

Klhudxv zlug ghxwolfk/ gd� glh Irughuxqj qdfk Zlghuvsuxfkviuhlkhlw iÿu vrofkh Wkhrulhq
zhlwdxv zlfkwljhu lvw dov iÿu Wkhrulhq ghu hpslulvfkhq Zlvvhqvfkdiwhq1

Glh Wkhrulh ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj oç�w vlfk vrzrko lq ghgxnwlyhq dov dxfk lq
ghq hpslulvfkhq Zlvvhqvfkdiwhq yhuzhqghq/ ehuÿfnvlfkwljw ghq Vlqq}xvdpphqkdqj }zlvfkhq
Yrudxvvhw}xqj xqg Irojhuxqj/ lvw doohuglqjv plw ghq rehq dqjhjhehqhq Sdudgr{lhq ehkdiwhw1
Vrodqjh lq Wkhrulhq ghu hpslulvfkhq Zlvvhqvfkdiwhq nhlqh Zlghuvsuÿfkh dxiwuhwhq/ ndqq pdq
glh nodvvlvfkh Wkhrulh ghu Irojheh}lhkxqj yhuzhqghq1 Lvw glh Zlghuvsuxfkviuhlkhlw glhvhu Wkhr0
ulhq qlfkw ehzlhvhq/ vr lvw gdehl Yruvlfkw ehl lqgluhnwhq Ehzhlvhq jherwhq1 Ghqq lvw hlqh Wkhrulh
yhuvwhfnw zlghuvsuÿfkolfk/ vr lvw lq lku qdfk ghu nodvvlvfkhq mhgh eholheljh xqg qdfk ghu Wkhrulh
ghu vwuhqjhq Irojheh}lhkxqj mhgh lq lku irupxolhueduh Dxvvdjh ehzhlvedu1 Ehl lqgluhnwhq Eh0
zhlvhq px� jhvlfkhuw vhlq/ gd� vlfk ghu Zlghuvsuxfk zlunolfk dxv ghu Dqqdkph ghv lqgluhnwhq
Ehzhlvhv hujlew1
ßexqjhq=

41 Suÿihq Vlh/ zhofkh ghu irojhqghq Vfkoÿvvh jhpç� ghu Wkhrulh ghu nodvvlvfkhq/ ghu vwuhqjhq
xqg ghu vwulnwhq Irojheh}lhkxqj mhzhlov jÿowlj vlqg=
d, Vrnudwhv oçxiw1

Vrnudwhv oçxiw qlfkw1
Gx elvw lq Urp1

e, Vrnudwhv oçxiw1
Vrnudwhv oçxiw/ rghu Vrnudwhv oçxiw qlfkw1

f, Vrnudwhv oçxiw1
Vrnudwhv oçxiw/ rghu gx elvw lq Urp1
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Devfkqlww :149 Irojheh}lhkxqj xqg Phwkrgrorjlh
g, Vrnudwhv oçxiw1

Gx elvw qlfkw lq Urp1
Vrnudwhv oçxiw/ rghu gx elvw lq Urp1

h, Hv jlow qlfkw= Vrnudwhv oçxiw xqg Vrnudwhv oçxiw qlfkw1
Vrnudwhv oçxiw/ rghu Vrnudwhv oçxiw qlfkw1

i, Kdl�vfkh vlqg Vçxjhwlhuh1
Kdl�vfkh vlqg Vçxjhwlhuh/ rghu Zdoh vlqg Vçxjhwlhuh1

51 Zhofkh Suçplvvhq pÿ�wh pdq lq ghq Ehlvslhohq dxv Dxijdeh 4/ glh qxu nodvvlvfk jÿowljh
Vfkoÿvvh vlqg/ klq}xiÿjhq/ xp jÿowljh Vfkoÿvvh ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj }x
hukdowhqB Odvvhq vlfk glh Suçplvvhq vr hujçq}hq/ gd� glhvh Vfkoÿvvh dxfk lq ghu Wkhrulh
ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj jhowhqB

61 Suÿihq Vlh/ re glh irojhqghq Uhjhoq lq ghu Wkhrulh ghu nodvvlvfkhq/ ghu vwuhqjhq xqg ghu
vwulnwhq Irojheh}lhkxqj jÿowlj vlqg=
d, EE� a�� b E�� a ���� a �E�� b �� c � a ��
e, EE� a�� b E�� a ���� a �E�� b �� c � a ��
f, EE� a�� b E�� a ���� a �E�� b �� � � a �� c E�� b ��� a E� b�� b �� b�1

71 Suÿihq Vlh/ re ghu irojhqgh Vfkox� lq ghu nodvvlvfkhq/ vwuhqjhq rghu vwulnwhq Irojheh}lhkxqj
jÿowlj lvw=
Kdl�vfkh vlqg Ilvfkh/ rghu Zdoh vlqg Vçxjhwlhuh1
Kdl�vfkh vlqg Vçxjhwlhuh/ rghu Zdoh vlqg Ilvfkh1
Kdl�vfkh vlqg Ilvfkh/ rghu Zdoh vlqg Ilvfkh1
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;1 Ndslwho
Suçglndwlrqvwkhrulh

;14 Glh orjlvfkh Vwuxnwxu hlqidfkhu Dxvvdjhq
Ehl ghp Dxiedx ghu irojhqghq Ehuhlfkh ghu Orjln lvw qlfkw qxu glh Dxijolhghuxqj yrq Dxvvdjhq
lq Dxvvdjhq xqg dxvvdjhqeloghqgh Rshudwruhq }x ehuÿfnvlfkwljhq/ vrqghuq dxfk glh Dxijolh0
ghuxqj hlqidfkhu Dxvvdjhq lq Whuplql +lq Vxemhnwh xqg Suçglndwh, xqg orjlvfkh Rshudwruhq1
Jhzùkqolfk jhvfklhkw glhv lq ghu Txdqwruhqorjln +rghu Suçglndwhqorjln,/ gd lq glhvhu glh Hljhq0
vfkdiwhq yrq Txdqwruhq ehwudfkwhw zhughq xqg Txdqwruhq orjlvfkh Rshudwruhq vlqg/ glh vlfk
dxi Whuplql lq Dxvvdjhq eh}lhkhq1 Zlu kdowhq hv iÿu }zhfnpç�ljhu/ glh Sureohpdwln hlqidfkhu
Dxvvdjhq lq hlqhp ehvrqghuhq Ehuhlfk ghu Orjln }x ehkdqghoq1 Zlu qhqqhq glhvhq Ehuhlfk
Suçglndwlrqvwkhrulh1 Ghq lq ghu prghuqhq pdwkhpdwlvfkhq Orjln doojhphlq ÿeolfkhq Vwdqg0
sxqnw qhqqhq zlu wudglwlrqhoo1 Xqvhuhq Vwdqgsxqnw/ ghu vlfk zhvhqwolfk yrp wudglwlrqhoohq
xqwhuvfkhlghw/ qhqqhq zlu qlfkwwudglwlrqhoo1

Glh Juxqgodjhq ghu lp zhlwhuhq gdujhvwhoowhq qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh zxu0
ghq yrq D1 D1 Vlqrzmhz hqwzruihq +yjo1 Vlqrzmhz 4<9;/ 4<:3/ Vlqrzmhz2Zhvvho 4<:8,1 Lq
Zhvvho 4<;5 zxugh glhvh Wkhrulh lq zhvhqwolfkhq Sxqnwhq prgl�}lhuw xqg glh vhpdqwlvfkh
Yroovwçqgljnhlw lkuhv d{lrpdwlvfkhq Dxiedxv ehzlhvhq1 Lkuh Dqzhqgxqj ehl ghu Nulwln ghu lq0
wxlwlrqlvwlvfkhq Orjln �qghw vlfk lq Zhvvho 4<;6/ 4<;7/ xqg lkuh Qÿw}olfknhlw ehl ghu Oùvxqj
hlqljhu zlvvhqvfkdiwvwkhruhwlvfkhu Sdudgr{lhq zlug lq Zhvvho 4<;;/ 4<<6/ 4<<7d ghprqvwulhuw1

Glh wudglwlrqhooh Dx�dvvxqj hlqidfkhu Dxvvdjhq ehvwhkw gdulq/ gd� hlqidfkh Dxvvdjhq hlqh
Vwuxnwxu kdehq/ glh gxufk V|peroh ghu Irup � Er� xqg � Er�c � � � c r?� +zrehl ? � 2, gdujhvwhoow
zhughq1

Ehlvslhoh= �Gdv Hohnwurq lvw qhjdwly jhodghq�/ �Ghu Sxqnw f olhjw }zlvfkhq ghq Sxqnwhq
t xqg ~�/ �Glh ]dko D lvw nohlqhu dov .�/ �Urvwrfn olhjw qùugolfk yrq Ehuolq�/ �Dqwrq olhew
Jhugd�1

Lq ghq dqjhiÿkuwhq V|perohq vlqg rc r�c � � � c r? Eh}hlfkqxqjhq ghu Jhjhqvwçqgh/ ÿehu glh lq
ghq Dxvvdjhq jhvsurfkhq zlug1 Lq ghu yrupdwkhpdwlvfkhq Orjln zxughq vlh Vxemhnwh jhqdqqw1
Lq ghu prghuqhq Orjln qhqqw pdq vlh Jhjhqvwdqgvqdphq rghu Hljhqqdphq> zlu zhughq vlh
Vxemhnwh qhqqhq1 Lq ghq dqjhiÿkuwhq Ehlvslhohq vlqg glh Zùuwhu �gdv Hohnwurq�/ �ghu Sxqnw
f�/ �ghu Sxqnw t �/ �ghu Sxqnw ~�/ �glh ]dko D�/ �glh ]dko .�/ �Urvwrfn�/ �Ehuolq�/ �Dqwrq�/
�Jhugd� Vxemhnwh1 Glh huvwh Dxvvdjh kdw dovr glh Irup � Er�/ glh }zhlwh glh Irup � Er�c r2c r��/
zçkuhqg glh gulwwh/ ylhuwh xqg iÿqiwh glh Irup � Er�c r2� kdehq1 Zlu zhlvhq dxvguÿfnolfk gdudxi
klq/ gd� gdv V|pero � lq ghq rehq dqjhiÿkuwhq V|perohq � Er� xqg � Er�c � � � c r?� qlfkw gdv
Suçglndw ghu Dxvvdjh +g1 k1 ghq Whuplqxv/ ghu gdv dxvguÿfnw/ zdv lq hlqhu jhjhehqhq Dxvvdjh
ÿehu glh Jhjhqvwçqgh jhvdjw zlug,/ vrqghuq qxu hlqhq Whlo ghv Suçglndwhv gduvwhoow1 Dov Suçgl0
ndwh ghu Dxvvdjhq vlhkw pdq klhu gdv dq/ zdv yrq ghq Dxvvdjhq ÿeuljeohlew/ zhqq pdq lkqhq
glh Vxemhnwh hqw}lhkw1 Glh Suçglndwh ghu dqjhjhehqhq Dxvvdjhq zhughq dovr qlfkw gxufk ghq
Exfkvwdehq � / vrqghuq gxufk glh Dxvguÿfnh � E���� xqg � E���c ���c ���� zlhghujhjhehq1

Zhqq pdq lq glhvhq Dxvguÿfnhq glh ohhuhq Vwhoohq gxufk Vxemhnwh dx�ÿoow/ vr hukçow pdq
Dxvvdjhq1 Lq ghq rehq dqjhiÿkuwhq Ehlvslhohq vlqg glh Suçglndwh ghu Dxvvdjhq glh Dxvguÿfnh
�111 lvw qhjdwly jhodghq�/ �111 olhjw }zlvfkhq 111 xqg 111�/ �111 lvw nohlqhu dov 111�/ �111 olhjw qùugolfk
yrq 111�/ �111 olhew 111�1

Ehl ghu hehq gdujhvwhoowhq Dx�dvvxqj ghv Dxiedxv yrq hlqidfkhq Dxvvdjhq dxv Vxemhnwhq
xqg Suçglndwhq lvw dovr nhlq ehvrqghuhu dxvvdjhqeloghqghu Rshudwru huirughuolfk1 Glhvh Dx�dv0
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;1 Ndslwho Suçglndwlrqvwkhrulh
vxqj ghu Dxvvdjhq lvw yroonrpphq ehuhfkwljw xqg lq ghu Klqvlfkw ehtxhp/ gd� dxi gdv Yhuidkuhq
}xu Jhzlqqxqj ghu Suçglndwh dxv ghq Dxvvdjhq yhuzlhvhq zlug1 Glhvh Dx�dvvxqj lvw dehu lq
dqghuhu Klqvlfkw xqjÿqvwlj xqg kdw xqdqjhqhkph Irojhq iÿu glh Oùvxqj ylhohu Sureohph ghu
Orjln1 Rezrko lq ghu Orjln yhuvfklhghqh Srvlwlrqhq +yhuvfklhghqh Iruphq, ghu Qhjdwlrq hlq0
idfkhu Dxvvdjhq vfkrq oçqjhu ehndqqw vlqg/ lvw hv ehl ghu gdujhvwhoowhq Dx�dvvxqj hlqidfkhu
Dxvvdjhq idnwlvfk xqpùjolfk/ glhvh yhuvfklhghqhq Iruphq ghu Qhjdwlrq dxi orjlvfkhu Hehqh
}x xqwhuvfkhlghq1 Glh Dqrugqxqj ghu Qhjdwlrq yru ghu jdq}hq Dxvvdjh lvw r�hqvlfkwolfk/ hlqh
zhlwhuh Qhjdwlrq oç�w vlfk dehu hlqidfk qlfkw xqwhueulqjhq1

Zlu yhuwuhwhq eh}ÿjolfk hlqidfkhu Dxvvdjhq ghq irojhqghq Vwdqgsxqnw1 Zlu dn}hswlhuhq gdv
dqjhjhehqh Yhuidkuhq }xu Khudxvjolhghuxqj ghu Suçglndwh dxv ghq Dxvvdjhq/ ehwudfkwhq hv
dehu qxu dov hlqh Yruehglqjxqj iÿu glh orjlvfkh Dqdo|vh ghu Vsudfkh1 Hlqidfkh Dxvvdjhq vwhoohq
zlu gxufk Vfkhpdwd ghu Irup r # � / Er�c � � � c r?� # � / r ; � xqg Er�c � � � c r?� ; � gdu/
zrehl ? � 21 Lq glhvhq Vfkhpdwd vlqg rc r�c � � � c r? Vxemhnwh +Eh}hlfkqxqjhq ghu Jhjhqvwçqgh/
ÿehu glh lq ghq Dxvvdjhq jhvsurfkhq zlug,/ xqg � lvw hlq Suçglndw1 Gdehl lvw hv johlfkjÿowlj/
zlh hlq Suçglndw dxv hlqhu Dxvvdjh jhzrqqhq zxugh +re hv orndolvlhuedu lvw/ rghu dehu/ re hv
lq yhuvfklhghqhq Whlohq ghu Dxvvdjh vr dqjhrugqhw lvw/ gd� vhlqh Orndolvlhuxqj xqpùjolfk lvw,1
Zlfkwlj klhuehl lvw dehu/ gd� � hlq vhoevwçqgljhu Whuplqxv ghu Dxvvdjh lvw xqg qlfkw qxu hlq
Whlo hlqhv vrofkhq1 Ehl xqvhuhp Dxiedx ghu Suçglndwlrqvwkhrulh vhw}hq zlu dovr glh Içkljnhlw
ghu Phqvfkhq yrudxv/ }zlvfkhq Vxemhnw0 xqg Suçglndwwhuplql }x xqwhuvfkhlghq1 Ghu Sihlo #
vwhoow hlqhq dxvvdjhqeloghqghq Rshudwru gdu +ghq Suçglndwlrqvrshudwru ghv ]xvsuhfkhqv,1 Gdv
Vfkhpd r # � ndqq jhohvhq zhughq dov= �r kdw � �/ �r lvw gdgxufk fkdudnwhulvlhuw/ gd� ��/
�r lvw ��/ �� zlug r }xjhvsurfkhq�/ �� nrppw r }x�1 Gdv Vfkhpd r # � guÿfnw dxv/ gd�
hlqhp plw ghp Vxemhnwwhuplqxv r eh}hlfkqhwhq Jhjhqvwdqg gdv gxufk ghq Suçglndwwhuplqxv �
dxvjhguÿfnwh Phunpdo � }xjhvsurfkhq zlug1 Qhehq ghp Suçglndwlrqvrshudwru ghv ]xvsuhfkhqv
yhuzhqghq zlu ghq Suçglndwlrqvrshudwru ghv Devsuhfkhqv ;1 Gdv Vfkhpd r; � ndqq jhohvhq
zhughq dov= �r kdw qlfkw ��/ �r kdw � qlfkw�/ �r lvw gdgxufk fkdudnwhulvlhuw/ gd� qlfkw ��/ �r
lvw qlfkw ��/ �� zlug r dejhvsurfkhq�/ �� nrppw r qlfkw }x�1

Ehlvslhoh iÿu hlqidfkh Dxvvdjhq vlqg= �Hlq Hohnwurq lvw qhjdwly jhodghq�/ �Vrnudwhv oçxiw�/
�Dqwrq olhew Jhugd qlfkw�/ �Ehuolq olhjw }zlvfkhq Urvwrfn xqg Ohls}lj�1 Glh orjlvfkhq Vxemhn0
wh vlqg lq glhvhq Dxvvdjhq hqwvsuhfkhqg= �hlq Hohnwurq�/ �Vrnudwhv�/ �Dqwrq� xqg �Jhugd�/
�Ehuolq�/ �Urvwrfn� xqg �Ohls}lj�1 Glh orjlvfkhq Suçglndwh vlqg hqwvsuhfkhqg glh Whuplql �qh0
jdwly jhodghq�/ �oçxiw�/ �olhew�/ �olhjw }zlvfkhq�1 Pdq xqwhuvfkhlghw Suçglndwh lq hlq0/ }zhl0
xqg doojhphlq ?0vwhooljh Suçglndwh/ mh qdfkghp/ plw zlhylho Vxemhnwwhuplql vlh }x Dxvvdjhq yhu0
nqÿsiw zhughq1 Vr kdehq zlu lq xqvhuhp huvwhq xqg }zhlwhq Ehlvslhovdw} hlqvwhooljh Suçglndwh/
lp gulwwhq hlq }zhlvwhooljhv xqg lp ylhuwhq hlq guhlvwhooljhv Suçglndw1 Lp zhlwhuhq pùjh r iÿu
hlqh eholheljh Juxssh yrq Vxemhnwwhuplql Er�c � � � c r?� plw ? � � xqg � iÿu hlq hqwvsuhfkhqg
?0vwhooljhv Suçglndw vwhkhq1 Zlh zlu jhvhkhq kdehq/ zhughq Suçglndwlrqvrshudwruhq lq ghu Xp0
jdqjvvsudfkh dxi glh yhuvfklhghqvwh Zhlvh dxvjhguÿfnw/ gxufk glh Zùuwhu �lvw� xqg �lvw qlfkw�/
gxufk �kdw� xqg �kdw qlfkw�/ gxufk hlqidfkhv Dqhlqdqghuuhlkhq yrq Vxemhnw xqg Suçglndw e}z1
Dqhlqdqghuuhlkhq yrq Vxemhnw/ Suçglndw xqg hlq Klq}xiÿjhq ghv Zruwhv �qlfkw�1

Zhqq zlu iÿu hlq jhjhehqhv Vxemhnw r ihvwvwhoohq nùqqhq/ gd� hv glh Hljhqvfkdiw � ehvlw}w/
vr nùqqhq zlu glh Dxvvdjh �r ehvlw}w glh Hljhqvfkdiw �� +v|perolvfk= r # � , eloghq1 Zhqq
zlu iÿu hlq jhjhehqhv Vxemhnw r ihvwvwhoohq nùqqhq/ gd� hv glh Hljhqvfkdiw � qlfkw ehvlw}w/ vr
nùqqhq zlu glh Dxvvdjh eloghq �r ehvlw}w qlfkw glh Hljhqvfkdiw �� +v|perolvfk= r; � ,1

Gdplw vlqg dehu qrfk qlfkw dooh Pùjolfknhlwhq huvfkùsiw/ g1 k1/ hv jlow qlfkw lpphu �r# ��
rghu �r; ��/ rezrko pdq vlfk lq ghu nodvvlvfkhq xqg lq ghu lqwxlwlrqlvwlvfkhq Orjln dxi glhvh
ehlghq Pùjolfknhlwhq ehvfkuçqnw1 Lq ghu wudglwlrqhoohq +nodvvlvfkhq xqg lqwxlwlrqlvwlvfkhq,
Suçglndwlrqvwkhrulh zhughq glh ehlghq Dxvvdjhq r # � xqg r ; � hqwvsuhfkhqg dov � Er�
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Devfkqlww ;14 Vwuxnwxu hlqidfkhu Dxvvdjhq
xqg �� Er� gdujhvwhoow1 Gxufk glhvh Gduvwhooxqj zlug ghu orjlvfkh Ihkohu vxjjhulhuw/ ghu yrq
hlqljhq Yhuwuhwhuq ghu wudglwlrqhoohq nodvvlvfkhq xqg lqwxlwlrqlvwlvfkhq Suçglndwlrqvwkhrulh dxfk
jhpdfkw zlug/ gd� glh dxvvdjhqorjlvfkh Qhjdwlrq yrq r # � / g1 k1 glh Dxvvdjh �Er # � �/
plw ghu Dxvvdjh r ; � dov çtxlydohqw dqjhvhkhq zlug1 Lq ghu nodvvlvfkhq Orjln irojhuw pdq
gdudxv/ gd� gdv Jhvhw} yrp dxvjhvfkorvvhqhq Gulwwhq dxfk lq ghu Irup �r# � rghu r; ��
jlow/ zdv r�hqvlfkwolfk idovfk lvw/ gd hv Içooh jlew/ glh zhghu xqwhu r # � qrfk xqwhu r ; �
idoohq1 Xqg lq ghu lqwxlwlrqlvwlvfkhq Orjln/ plw ghu zlu xqv qrfk ehvfkçiwljhq zhughq/ irojhuw
pdq gdudxv/ gd� gdv Jhvhw} yrp dxvjhvfkorvvhqhq Gulwwhq lq ghu Irup R b �R qlfkw jlow/ zdv
r�hqvlfkwolfk dxfk idovfk lvw/ gd glh klhu ehkdqghowh Sureohpdwln ghu Suçglndwlrq plw ghp
Jhvhw} yrp dxvjhvfkorvvhqhq Gulwwhq lq glhvhu Irup qlfkwv }x wxq kdw1

Zlu pùfkwhq gdudxi klqzhlvhq/ gd� hv lq ghq qdwÿuolfkhq Vsudfkhq nhlqh gluhnwh Hqwvsuh0
fkxqj iÿu glh dxvvdjhqorjlvfkh Qhjdwlrq � jlew1 Nruuhnw px� vlh gxufk vrofkh Nxqvwdxvguÿfnh
zlh �Hv lvw qlfkw ghu Idoo/ gd� 111� zlhghujhjhehq zhughq1 Vlfkhu olhjw dxfk lq glhvhp Xpvwdqg
hlq Juxqg iÿu glh idovfkh Lghqwl�ndwlrq yrq lqqhuhu xqg çx�huhu Qhjdwlrq1

Zlu vdjwhq vfkrq/ gd� plw ghq Dxvvdjhq r # � xqg r ; � qrfk qlfkw dooh Pùjolfknhlwhq
huvfkùsiw vlqg1 Hv lvw gduÿehu klqdxv qrfk pùjolfk/ gd� zhghu r # � qrfk r ; � jlow1
Ehwudfkwhq zlu hlqljh Ehlvslhoh= Glh Dxvvdjh �Ghu Prqg lvw hkuolfk� +r # � , zlug vlfkhu yrq
qlhpdqghp dn}hswlhuw/ lkuh Qhjdwlrq �Ghu Prqg lvw qlfkw hkuolfk� lvw dehu }zhlghxwlj1 Hlqpdo
ndqq vlh ehghxwhq/ gd�pdq ghpPrqg gdv Suçglndw �hkuolfk� devsulfkw e}z1 lkp glh Qhjdwlrq
glhvhv Suçglndwhv/ g1 k1 gdv Suçglndw �xqhkuolfk�/ }xvsulfkw1 Gdqq kdw ghu Vdw} hlqh orjlvfkh
Vwuxnwxu r; � 1 Lq glhvhu Ehghxwxqj zlug ghu Vdw} dxfk yrq qlhpdqghp dn}hswlhuw1 Zhqq dovr
ghu Vdw} �Ghu Prqg lvw qlfkw hkuolfk� yrq mhpdqg ehkdxswhw zlug/ vr lvw hu vwhwv lp Vlqqh yrq
�Hv jlow qlfkw/ gd� ghu Prqg hkuolfk lvw� }x yhuvwhkhq/ ghu glh orjlvfkh Vwuxnwxu �Er# � � kdw1
Lq xqvhuhp Ehlvslho kdehq zlu dovr qlfkw qxu glh ehlghq Pùjolfknhlwhq r # � xqg r ; � }x
ehuÿfnvlfkwljhq/ vrqghuq qrfk hlqh gulwwh Pùjolfknhlw/ qçpolfk hlq Yhuzhuihq vrzrko yrq r# �
dov dxfk yrq r; � / g1 k1 ghq Idoo �Er# � �a�Er; � �/ xqg glhvhu Idoo lvw lq xqvhuhp Ehlvslho
ghu }xwuh�hqgh1 Lq glhvhp Ehlvslho wulww glh gulwwh Pùjolfknhlw dxi/ zhlo glh Suçglndwh �hkuolfk�
xqg �xqhkuolfk� dxi Jhjhqvwçqgh zlh ghq Prqg qlfkw dqzhqgedu vlqg/ gd lkuh Ehghxwxqj
qxu iÿu Jhjhqvwçqgh hlqhv ehvwlppwhq W|sv +iÿu Phqvfkhq xqg Phqvfkhqjuxsshq, ihvwjhohjw
lvw1 Iÿu xqvhu Ehlvslho lvw glhv vriruw hunhqqedu1 Lq ghq Zlvvhqvfkdiwhq xqg lqvehvrqghuh lq
ghu Sklorvrsklh wuhwhq dehu kçx�j Içooh dxi/ zr huvw hlqh ghwdloolhuwh orjlvfkh Dqdo|vh }x ghp
johlfkhq Hujheqlv iÿkuw1

Ehwudfkwhq zlu dov zhlwhuhv Ehlvslho ghq Vdw}= �Q kdw dxijhkùuw vhlqh Iudx }x vfkodjhq�
+r # � ,1 Klhu oç�w glh Qhjdwlrq �Q kdw qlfkw dxijhkùuw/ vhlqh Iudx }x vfkodjhq� zlhghu }zhl
Ghxwxqjhq }x1 Hlqpdo oç�w vlfk glh Dxvvdjh ghxwhq dov �Q vfkoçjw vhlqh Iudx qrfk lpphu�
+r ; � , xqg }xp dqghuhq dov �Hv jlow qlfkw/ gd� Q dxijhkùuw kdw/ vhlqh Iudx }x vfkodjhq�
+�Er # � �,/ xqg glh ohw}whuh Dxvvdjh xpid�w glh ehlghq Pùjolfknhlwhq/ gd� Q vhlqh Iudx qlh
jhvfkodjhq kdw rghu gd� hu vlh qrfk lpphu vfkoçjw1 Zlu kdehq dxfk klhu glh guhl Pùjolfknhlwhq
r # � / r ; � xqg �Er # � � a �Er ; � �/ rezrko ghu Juxqg iÿu gdv Dxiwuhwhq ghu gulwwhq
Pùjolfknhlw hlq dqghuhu dov lp huvwhq Ehlvslho lvw1 Lp yruolhjhqghq Ehlvslho vhw}w hlqh vlqqyrooh
Yhuzhqgxqj yrq r # � rghu r ; � yrudxv/ gd� Q iuÿkhu vhlqh Iudx jhvfkodjhq kdw1 Nÿu}hq
zlu glh ohw}whuh Dxvvdjh plw � de/ vr kdehq zlu glh guhl Pùjolfknhlwhq �aEr# � �/ �aEr; � �
xqg ��/ zrehl �� qdfk vlfk }lhkw/ gd� �Er # � � a �Er ; � � jlow1 Lq xqvhuhp Ehlvslho lvw
r�hqvlfkwolfk/ gd� � hlqh Yrudxvvhw}xqj iÿu hlqh vlqqyrooh Yhuzhqgxqj yrq r# � rghu r; �
lvw1 Hehqvr r�hqvlfkwolfk zçuh glh Plwjolhgvfkdiw yrq Q lq hlqhu Sduwhl hlqh Yrudxvvhw}xqj iÿu
hlqh vlqqyrooh Yhuzhqgxqj hlqhu ghu Dxvvdjhq �Q zxugh dxv ghu Sduwhl dxvjhvfkorvvhq� rghu
�Q zxugh qlfkw dxv ghu Sduwhl dxvjhvfkorvvhq�1 Dehu dxfk ehl Ehlvslhohq glhvhv W|sv lvw lq ghq
Zlvvhqvfkdiwhq xqg lq ghu Sklorvrsklh qlfkw lpphu ohlfkw hunhqqedu/ zhofkh Dxvvdjh glh Urooh
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;1 Ndslwho Suçglndwlrqvwkhrulh
yrq � vslhow1

Dxfk zhqq ghu Jhjhqvwdqg/ yrq ghp lq hlqhu Dxvvdjh jhvsurfkhq zlug/ qlfkw h{lvwlhuw/ vr
jlow �Er # � � a �Er ; � �1 Dxviÿkuolfkhu ehwudfkwhq zlu glhvh Sureohpdwln lp irojhqghq
Devfkqlww1

Ehwudfkwhq zlu dov zhlwhuhv Ehlvslho ghq Vdw}= �Lq ghu Gh}lpdohqwzlfnoxqj yrq Z nrppw glh
Qxoo �f�f pdo klqwhuhlqdqghu yru� +r # � ,1 Dxfk glh Qhjdwlrq glhvhv Vdw}hv lvw phkughxwlj1
Vlh ndqq hlqpdo ehghxwhq �Hv jlow qlfkw= Lq ghu Gh}lpdohqwzlfnoxqj yrq Z nrppw glh Qxoo �f�f
pdo klqwhuhlqdqghu yru� +�Er# � �,/ xqg glhv lvw qlfkw johlfkehghxwhqg plw ghp Vdw} �Lq ghu
Gh}lpdohqwzlfnoxqj yrq Z nrppw glh Qxoo qlfkw �f�f pdo klqwhuhlqdqghu yru� +r ; � ,/ ghqq
dxfk klhu lvw ghu Idoo �Er # � � a �Er ; � � pùjolfk xqg jhjhqzçuwlj vrjdu ghu }xwuh�hqgh1
Zlu nùqqhq zhghu ihvwvwhoohq/ gd� lq ghu Gh}lpdohqwzlfnoxqj yrq Z glh Qxoo �f�f pdo klqwhuhlq0
dqghu yrunrppw/ qrfk gd� vlh qlfkw yrunrppw1 Pdqfkpdo zlug jhjhq vrofkh Ehlvslhoh zlh gdv
ohw}whuh hlqjhzhqghw/ pdq nùqqh }zdu qlfkw ihvwvwhoohq/ zhofkhu ghu ehlghq Içooh r # � xqg
r; � jhowh/ dehu �dq vlfk� jhowh qdwÿuolfk hlqhu ghu ehlghq Içooh/ g1 k1/ Er# � �b Er; � � vhl
hlq orjlvfkhv Jhvhw}1 Glhvhu Hlqzdqg lvw dehu xqehuhfkwljw/ ghqq ehndqqwolfk lvw Z hlq qlfkw0
shulrglvfkhu xqhqgolfkhu Gh}lpdoeuxfk1 Hv lvw nodu/ zlh pdq lq xqvhuhp Ehlvslho r # � dov
jÿowlj qdfkzhlvhq nùqqwh1 Pdq pÿ�wh qçpolfk glh Gh}lpdohqwzlfnoxqj yrq Z vr zhlw wuhlehq/
elv glh Qxoo �f�f pdo klqwhuhlqdqghu yrunrppw1 Jholqjw glhv qlfkw/ vr ehvwhkw nhlqh Pùjolfknhlw
r; � dov jÿowlj qdfk}xzhlvhq/ gd hv vlfk ehl ghu Gh}lpdohqwzlfnoxqj yrq Z xp hlqhq srwhqwlhoo
xqhqgolfkhq Sur}h� kdqghow xqg sulq}lslhoo nhlqh dejhvfkorvvhqh Gh}lpdohqwzlfnoxqj yrq Z �dq
vlfk� h{lvwlhuhq ndqq1 Zhu wurw}ghp ehkdxswhw/ lp yruolhjhqghq Idoo jhowh Er# � �b Er; � �/
ghp ndqq pdq qxu plw Zlwwjhqvwhlqv Zruwhq dqwzruwhq= Jrww vlhkw hv 0 dehu zlu zlvvhq hv
qlfkw +xqg nùqqhq hv dxfk qlfkw zlvvhq,1

Vfkolh�olfk vhl qrfk ghu Idoo ydjhu Suçglndwh ehwudfkwhw1 Zhqq � hlq ydjhv Suçglndw zlh
�jodw}nùs�j� rghu �urw� lvw/ vr lvw qhehq r # � xqg r ; � lq jhzlvvhq Juhq}içoohq ghu Idoo
�Er# � � a �Er; � � pùjolfk1

Lq doohq ehwudfkwhwhq Ehlvslhohq vdkhq zlu/ gd� glh ehlghq Dxvvdjhq r # � xqg r ; �
qlfkw dooh Pùjolfknhlwhq huvfkùsiwhq/ vrqghuq gd� dxfk ghu Idoo ghu Xqehvwlppwkhlw �Er #
# � � a �Er ; � � pùjolfk lvw1 Zhqq dxfk glh Juÿqgh iÿu gdv Dxiwuhwhq ghu Xqehvwlppw0
khlw yhuvfklhghq vlqg/ vr kdehq zlu hv lq orjlvfkhu Klqvlfkw lpphu plw ghuvhoehq Vlwxdwlrq }x
wxq1 Qhehq ghu Pùjolfknhlw/ hlqhp Vxemhnw hlq Suçglndw }x0 e}z1 de}xvsuhfkhq/ lvw qrfk
ghu Idoo }x ehwudfkwhq/ gd� gdv ehwuh�hqgh Suçglndw ghp Vxemhnw zhghu }xjhvsurfkhq qrfk
dejhvsurfkhq zlug1 Gd vlfk lq ghu Vsudfksud{lv vrofkh Içooh ghu Xqehvwlppwkhlw hpslulvfk
dxizhlvhq odvvhq/ pÿvvhq vlh lq hlqhu orjlvfkhq Suçglndwlrqvwkhrulh ehuÿfnvlfkwljw zhughq1 Lq
ghu Ehuÿfnvlfkwljxqj ghu Xqehvwlppwkhlw olhjw ghu zhvhqwolfkh Xqwhuvfklhg ghu klhu gdujhvwhoo0
whq qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh yrq ghu wudglwlrqhoohq1

]xu Yhuhlqidfkxqj ghu Vfkuhlezhlvh sdvvhq zlu xqvhuh V|peroln ghu wudglwlrqhoohq V|peroln
lq irojhqghu Zhlvh dq= Dqvwhooh yrq Er# � � vfkuhlehq zlu � Er�/ dqvwhooh yrq Er; � � vfkuhlehq
zlu =� Er�/ xqg dqvwhooh yrq �Er # � � a �Er ; � � vfkuhlehq zlu q� Er�1 Gdv V|pero =
qhqqhq zlu lqqhuh Qhjdwlrq/ lp Xqwhuvfklhg }xu dxvvdjhqorjlvfkhq Qhjdwlrq �/ glh dxfk çx�huh
Qhjdwlrq jhqdqqw zlug1 Glh lqqhuh Qhjdwlrq = lvw nhlq vhoevwçqgljhu Rshudwru/ pdq ndqq vlh
dov Whlo hlqhv Rshudwruv dqvhkhq1 Vhoevwçqgljhu Rshudwru lvw ghu Rshudwru ghv Devsuhfkhqv;/
xqg =� Er� lvw qxu hlqh dqghuh Vfkuhlezhlvh iÿu r ; � 1 Lq iuÿkhuhq Yhuù�hqwolfkxqjhq kdehq
zlu iÿu ghq Idoo ghu Xqehvwlppwkhlw glh Vfkuhlezhlvh rq# � yhuzhqghw1 Glhvh Vfkuhlezhlvh lvw
luuhiÿkuhqg/ zhlo vlh qhehq r# � xqg r; � hlqh gulwwh Irup ghv Suçgl}lhuhqv vxjjhulhuw1 Hlqh
vrofkh vhoevwçqgljh Irup ghv Suçgl}lhuhqv jlew hv dehu lq Zlunolfknhlw qlfkw1 Gdv V|pero q� Er�
lvw qxu hlqh Denÿu}xqj iÿu glh orjlvfk }xvdpphqjhvhw}wh Dxvvdjh �Er # � � a �=Er # � �1
Hlqh Hlqiÿkuxqj ghv V|perov q=� Er� huÿeuljw vlfk/ gd q� Er� �q=� Er� jlow1
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Devfkqlww ;15 H{lvwhq} xqg Suçglndwlrq
Glh lqqhuh Qhjdwlrq xqg gdv Xqehvwlppwkhlwv}hlfkhq vslhohq qlfkw qxu lq ghu Suçglndwl0

rqvwkhrulh hlqh Urooh1 Zlu yhuzhqghq ghvkdoe lp zhlwhuhq glh Dxvguÿfnh �nodvvlvfkhu Idoo�
xqg �qlfkwnodvvlvfkhu Idoo� lp irojhqghq Vlqqh= hlqhq nodvvlvfkhq Idoo hlqhu orjlvfkhq Wkhrulh
rghu hlqhv irupdohq V|vwhpv qhqqhq zlu hlqh Wkhrulh e}z1 hlq V|vwhp/ lq ghp glh Qhjdwlr0
qhq � xqg = qlfkw xqwhuvfklhghq zhughq xqg ghp}xirojh gdv ]hlfkhq q qlfkw yrunrppw> yrp
qlfkwnodvvlvfkhq Idoo hlqhu orjlvfkhq Wkhrulh rghu hlqhv irupdohq V|vwhpv vsuhfkhq zlu/ zhqq
glh Qhjdwlrqhq � xqg = xqwhuvfklhghq zhughq xqg glh Pùjolfknhlw ehvwhkw/ gdv ]hlfkhq q
hlq}xiÿkuhq1

;15 H{lvwhq} xqg Suçglndwlrq
Zhqq lfk }x phlqhp Vrkq vdjh= �Glh S�qjvwurvhq lq phlqhp Duehlwv}lpphu kdehq hlqh zxq0
ghuvfkùqh urwh Idueh�/ xqg hu plu dqwzruwhw= �Qhlq/ gdv lvw qlfkw ghu Idoo�/ gdqq kdw hu uhfkw
xqg pdfkw hlqh zdkuh Dxvvdjh1 Glh Juÿqgh iÿu hlq Yhuzhuihq phlqhv Vdw}hv nùqqhq yhuvfklh0
ghq vhlq1 Hv ndqq ghu Idoo vhlq/ gd� }zdu S�qjvwurvhq lq phlqhp Duehlwv}lpphu vlqg/ grfk
vlh vlqg zhl�/ rghu gd� }zdu urwh S�qjvwurvhq lq phlqhp Duehlwv}lpphu vlqg/ lkuh Idueh dehu
qlfkw zxqghuvfkùq lvw1 Grfk lfk phlqh klhu hlqhq dqghuhq Idoo1 Phlq Vrkq lvw hlq yhuqÿqiwljhu
mxqjhu Pdqq/ ghu doohuglqjv nhlqhuohl Nhqqwqlv ghu Zdkukhlwvzhuwoÿfnhqvhpdqwln ghu prghu0
qhq Orjln kdw1 Ghvkdoe yhuzluiw hu phlqhq Vdw}/ zhlo ÿehukdxsw nhlqh S�qjvwurvhq lq phlqhp
Duehlwv}lpphu vlqg1

Wurw}ghp lvw vhlq Vdw} �Hv lvw qlfkw ghu Idoo/ gd� glh S�qjvwurvhq lq ghlqhp Duehlwv}lpphu
hlqh zxqghuvfkùqh urwh Idueh kdehq� zdku1 Zhqq lfk xqwhu ghq johlfkhq Xpvwçqghq }x phlqhp
Vrkq vdjhq zÿugh �Glh S�qjvwurvhq lq phlqhp Duehlwv}lpphu kdehq nhlqh zxqghuvfkùqh urwh
Idueh�/ nùqqwh hu hqwjhjqhq �Hv lvw qlfkw ghu Idoo/ gd� 111� xqg vhlqh Ehkdxswxqj zçuh zdku1

Glhvhv Ehlvslho yhughxwolfkw/ gd� lq ghu Xpjdqjvvsudfkh hlq Xqwhuvfklhg }zlvfkhq lqqhuhu
xqg çx�huhu Qhjdwlrq ehvwhkw1 Hlq hohphqwduhu Vdw} ghu Irup r # � rghu r ; � ndqq qxu
zdku vhlq/ zhqq vhlq Vxemhnwwhuplqxv r hlq Remhnw eh}hlfkqhw/ g1 k1/ zhqq zlu Vçw}h ghu Irup
r# � rghu r; � kdehq xqg lku Vxemhnwwhuplqxv r lvw ohhu/ vr vlqg glhvh Vçw}h qlfkw zdku1

Lq hlqhu ehvwlppwhq Yduldqwh ghu Zdkukhlwvzhuwoÿfnhqwkhrulh ghu prghuqhq Orjln/ glh dxi
Iuhjh }xuÿfnjhkw/ zhughq vrofkhq Vçw}hq ÿehukdxsw nhlqh Zdkukhlwvzhuwh }xjhvfkulhehq1 Iuhjh
vfkuhlew= �Zhqq pdq hwzdv ehkdxswhw/ vr lvw lpphu glh Yrudxvvhw}xqj vhoevwyhuvwçqgolfk/ gd�
glh jheudxfkwhq hlqidfkhq rghu }xvdpphqjhvhw}whq Hljhqqdphq hlqh Ehghxwxqj kdehq1 Zhqq
pdq dovr ehkdxswhw/ �Nhsohu vwdue lp Hohqgc/ vr lvw gdehl yrudxvjhvhw}w/ gd� ghu Qdph �Nhsohuc
hwzdv eh}hlfkqh> dehu gduxp lvw grfk lp Vlqqh ghv Vdw}hv �Nhsohu vwdue lp Hohqgc ghu Jhgdqnh/
gd� ghu Qdph �Nhsohuc hwzdv eh}hlfkqh/ qlfkw hqwkdowhq1 Zhqq gdv ghu Idoo zçuh/ pÿ�wh glh
Yhuqhlqxqj qlfkw odxwhq �Nhsohu vwdue qlfkw lp Hohqgc/ vrqghuq �Nhsohu vwdue qlfkw lp Hohqg/
rghu ghu Qdph �Nhsohuc lvw ehghxwxqjvorvc1 Gd� ghu Qdph �Nhsohuc hwzdv eh}hlfkqh/ lvw ylhophku
Yrudxvvhw}xqj hehqvr iÿu glh Ehkdxswxqj �Nhsohu vwdue lp Hohqgc zlh iÿu glh hqwjhjhqjhvhw}wh1�
+Iuhjh 4<:8/ V1 87288,
]x glhvhu Iuhjhvfkhq Dx�dvvxqj pùfkwh lfk irojhqgh Ehphunxqjhq pdfkhq=
41 Zhqq glh Vxemhnwwhuplql yrq hohphqwduhq Vçw}hq ohhu vlqg/ vr vlqg glhvh Vçw}h qdfk Iuhjhv

Dqvlfkw ehghxwxqjvorv/ g1 k1/ vlh kdehq zhghu ghq Zhuw � qrfk ghq Zhuw s 1 Phlqhu Dqvlfkw
qdfk ndqq vrofk hlq Vdw} plw hlqhp ohhuhq Vxemhnwwhuplqxv qlfkw zdku vhlq/ hu px� mhgrfk
qlfkw rkqh Zdkukhlwvzhuw vhlq1

51 Iuhjh xqwhuvfkhlghw qlfkw }zlvfkhq lqqhuhu xqg çx�huhu Qhjdwlrq/ g1 k1/ hu lghqwl�}lhuw
glhvh ehlghq yhuvfklhghqhq Iruphq ghu Qhjdwlrq1 Lq xqvhuhu Suçglndwlrqvwkhrulh plw ghq
ehlghq Iruphq ghu Qhjdwlrq nùqqhq zlu rkqh Zlghuvsuxfk hohphqwduhq Vçw}hq plw ohhuhq
Vxemhnwwhuplql ghq Zhuw �idovfk� }xvfkuhlehq1
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;1 Ndslwho Suçglndwlrqvwkhrulh
61 Iuhjh vfkolh�w hohphqwduh Vçw}h plw ohhuhq Vxemhnwwhuplql dxv vhlqhu Orjln jdq} dxv/ g1 k1/

hu kdw nhlqh Pùjolfknhlw lq vhlqhu Orjln/ plw vrofkhq Vçw}hq xp}xjhkhq1 Lq ghu Iuhjh0
vfkhq Orjln nùqqhq zlu hlqhq hohphqwduhq Vdw} plw hlqhp ohhuhq Vxemhnwwhuplqxv zhghu
ehkdxswhq qrfk yhuzhuihq1
Lq Sulru 4<8: zlug/ dqjhuhjw yrq Iuhjh/ hlq prgdohu Dxvvdjhqndonÿo 0 gdv V|vwhp T 0

dxijhedxw/ ghu Zdkukhlwvzhuwoÿfnhq huodxew1 Lq Ux}vd 4<;4 �qghq zlu hlqh zhlwhuh Hqwzlfnoxqj
glhvhu Lghhq lq doohq orjlvfkhq Ghwdlov1 Lq ghu Vhpdqwln glhvhu prgdohq Orjln kdehq zlu guhl
Zhuwh f/ � xqg 2/ zrehl f xqg � iÿu glh ÿeolfkhq Zdkukhlwvzhuwh �zdku� xqg �idovfk� vwhkhq/
zçkuhqg 2 iÿu �qlfkw ihvwvwhooedu� +�xqvwdwdeoh�, vwhkw/ g1 k1/ 2 vwhoow glh Zdkukhlwvzhuwoÿfnh
gdu1 Glh vhpdqwlvfkhq Uhjhoq glhvhv V|vwhpv vlqg vr dxvjhzçkow/ gd� hlqh }xvdpphqjhvhw}wh
Irupho ghq Zhuw �xqvwdwdeoh� kdw/ zhqq hlqh Whloirupho yrq lku ghq Zhuw �xqvwdwdeoh� kdw1
Dov Nrqvhtxhq} hujlew vlfk dxv glhvhu Nrqyhqwlrq/ gd� zlu lq ghu Remhnwvsudfkh hlqhu vrofkhq
Orjln nhlqhq Vdw} plw ghp Zhuw �xqvwdwdeoh� yhuzhuihq nùqqhq/ ghqq glh Qhjdwlrq hlqhv
vrofkhq Vdw}hv lvw zlhghu �xqvwdwdeoh�1

Ehl Vçw}hq plw ohhuhq Vxemhnwwhuplql nùqqhq zlu lq xqvhuhu Suçglndwlrqvwkhrulh vrzrko
r # � dov dxfk r ; � ghq Zhuw s }xvfkuhlehq1 Dx�hughp nùqqhq zlu vrofkh Vçw}h plw
Kloih ghu çx�huhq Qhjdwlrq yhuzhuihq1

Gd Dxvvdjhq ghu Irup r# � xqg r; � qxu zdku vhlq nùqqhq/ zhqq r nhlq ohhuhu Whuplqxv
lvw/ ndqq hlqh Dxvvdjh ghu Irup r; . plw ghp H{lvwhq}suçglndw . qlfkw zdku vhlq/ g1 k1/ zlu
nùqqhq glh irojhqgh Irupho dov D{lrp hlqhu H{lvwhq}orjln vhw}hq=
D41 c �Er; .�/
ghqq zhqq r h{lvwlhuw/ vr jlow r # ./ xqg gdudxv irojw �Er ; .�/ xqg zhqq r qlfkw h{lvwlhuw/
vr pÿvvhq zlu r; . yhuzhuihq/ gd r hlq ohhuhu Whuplqxv lvw1 Iÿu hohphqwduh H{lvwhq}dxvvdjhq
ndqq dovr qxu glh çx�huh Qhjdwlrq vlqqyroo ehkdxswhw zhughq1
Zhlwhuklq jlow r�hqedu irojhqghv D{lrp=
D51 Er# � � b Er; � � c .Er�
Xpjhnhkuw jlow=
D61 �.Er� c q� Er�
Gd hwzdv orjlvfk Zlghuvsuÿfkolfkhv qlfkw h{lvwlhuw/ vhw}hq zlu dx�hughp=
D71 Er# � � a �Er# � � c �.Er�1
Dxviÿkuolfkhu zlug gdv H{lvwhq}suçglndw xqwhuvxfkw lq Nudpslw} 4<;; xqg Nudpslw} 4<<31

Qdfk glhvhq Yruehphunxqjhq jhehq zlu qxq gdv Doskdehw xqg glh Gh�qlwlrq hlqhu Suçglndw0
irupho ghu Suçglndwlrqvwkhrulh dq1 Gdv Doskdehw ghu Suçglndwlrqvwkhrulh hukdowhq zlu/ zhqq
zlu gdv Doskdehw ghu Dxvvdjhqorjln xp irojhqgh V|peroh hujçq}hq=
41 r/ r�/ r2/ � � � 0 Vxemhnwyduldeohq
51 � / '/ -/ ��/ '�/ -�/ � � � 0 Suçglndwhqyduldeohq
61 = 0 lqqhuh Qhjdwlrq
71 q 0 Xqehvwlppwkhlwv}hlfkhq
G41 Suçglndwirupho=
41 Zhqq % hlqh Vxemhnwyduldeoh xqg s hlqh hlqvwhooljh Suçglndwhqyduldeoh lvw/ vr vlqg sE%�

xqg =sE%� Suçglndwiruphoq1
51 Zhqq %�c � � � c %? Vxemhnwyduldeohq vlqg xqg s hlqh ?0vwhooljh Suçglndwhqyduldeoh lvw/ vr vlqg

sE%�c � � � c %?� xqg =sE%�c � � � c %?� Suçglndwiruphoq1
61 Qxu glh lq ghq Sxqnwhq 4 xqg 5 jhqdqqwhq ]hlfkhquhlkhq vlqg Suçglndwiruphoq1
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Devfkqlww ;16 Vhpdqwln ghu Suçglndwlrqvwkhrulh
G51 Irupho ghu Suçglndwlrqvwkhrulh=
Hlqh Gh�qlwlrq hlqhu Irupho ghu Suçglndwlrqvwkhrulh hukdowhq zlu/ zhqq zlu lq hlqhu Irupho0
gh�qlwlrq ghu Dxvvdjhqorjln ÿehudoo ghq Dxvguxfn �dxvvdjhqorjlvfkh Irupho� gxufk �Irupho
ghu Suçglndwlrqvwkhrulh� xqg dx�hughp Sxqnw 4 gxufk irojhqghq huvhw}hq=
41 Dxvvdjhqyduldeohq xqg Suçglndwiruphoq vlqg Iruphoq ghu Suçglndwlrqvwkhrulh1

G61 q� Er� �(es �� Er� a�=� Er�1
q� Er� ndqq jhohvhq zhughq dov= �Hv zhughq vrzrko � Er� dov dxfk =� Er� yhuzruihq� rghu �Hv
jlow nhlqh ghu ehlghq Dxvvdjhq � Er� xqg =� Er��1

Lp zhlwhuhq vwhkw ghu Exfkvwdeh @ lq Iruphoq ghu Irup sE@�/ =sE@� xvz1 iÿu hlqh Vxemhnw0
yduldeoh rghu hlqh Juxssh yrq Vxemhnwyduldeohq1 ]zhl Iruphoq ghu Irup � xqg =� qhqqhq
zlu }xhlqdqghu nrqwuçuh Iruphoq1
ßexqj=
Zhofkh ghu irojhqghq ]hlfkhquhlkhq vlqg Iruphoq ghu Suçglndwlrqvwkhrulh xqg zhofkh qlfkw=
d, =�/
e, �=�/
f, �� Er� a�=� Er�/
g, ==� Er�/
h, =R b R/
i, � Er� � =�� Er�/
j, � Er� b =� Er�B

;16 Vhpdqwln ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh
Hqwvsuhfkhqg xqvhuhq lqwxlwlyhq Dxvjdqjvÿehuohjxqjhq ÿehu hlqidfkh Dxvvdjhq iÿjhq zlu }x
ghq vhpdqwlvfkhq Uhjhoq ghu nodvvlvfkhq Dxvvdjhqorjln irojhqgh }xvçw}olfkh vhpdqwlvfkh Uhjhoq
ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh klq}x=
U41 Suçglndwiruphoq zhughq glh Zdkukhlwvzhuwh � xqg s jhqdxvr }xjhvfkulhehq zlh ghq
Dxvvdjhqyduldeohq1 Gdehl vlqg }zhl Suçglndwiruphoq yhuvfklhghq jhqdx gdqq/ zhqq vlh vlfk
judsklvfk xqwhuvfkhlghq1

U51 Zhqq � ghq Zhuw �/ vr kdw =� ghq Zhuw s 1
U61 Zhqq =� ghq Zhuw �/ vr kdw � ghq Zhuw s 1
U71 Zhqq � ghq Zhuw s kdw/ vr kçqjw ghu Zhuw yrq =� qlfkw yrp Zhuw yrq � de/ g1 k1/
=� ndqq vrzrko ghq Zhuw � dov dxfk ghq Zhuw s kdehq1

U81 Zhqq =� ghq Zhuw s kdw/ vr kçqjw ghu Zhuw yrq � qlfkw yrp Zhuw yrq =� de1
U91 q� lvw çtxlydohqw plw �� a �=�1

Wdxwrorjlhq vlqg zlh lq ghu Dxvvdjhqorjln Iruphoq/ glh lpphu ghq Zhuw � dqqhkphq1 Dxfk
glh Whuplql Nrqwudglnwlrq/ huiÿooeduh Irupho/ orjlvfk lqghwhuplqlhuwh Irupho yhuzhqghq zlu zlh
lq ghu Dxvvdjhqorjln1 Glh qlfkwwudglwlrqhooh Suçglndwlrqvwkhrulh lvw eh}ÿjolfk ghu dqjhjhehqhq
Vhpdqwln hqwvfkhlgedu/ g1 k1/ yrq hlqhu eholheljhq Irupho ghu qlfkwwudglwlrqhoohq Suçglndwlrqv0
wkhrulh ndqq qdfk hlqhp hlqkhlwolfkhq Yhuidkuhq lq hqgolfk ylhohq Vfkulwwhq hqwvfklhghq zhughq/
re vlh hlqh Wdxwrorjlh/ hlqh Nrqwudglnwlrq rghu hlqh orjlvfk lqghwhuplqlhuwh Irupho lvw1 Zlu
ehvfkuhlehq dqvfkolh�hqg vrofk hlq Hqwvfkhlgxqjvyhuidkuhq/ iÿu ghvvhq Gxufkiÿkuxqj hv }zhfn0
pç�lj lvw/ }zhl dejhohlwhwh vhpdqwlvfkh Uhjhoq }x irupxolhuhq/ glh vlfk dxv ghq Uhjhoq U40U9
xqg dxv ghq vhpdqwlvfkhq Uhjhoq ghu Dxvvdjhqorjln hujhehq1
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;1 Ndslwho Suçglndwlrqvwkhrulh

U:1 Yrq ghq guhl Iruphoq �/ =� xqg q� gdui kùfkvwhqv hlqhu ghu Zdkukhlwvzhuw � }xjh0
vfkulhehq zhughq1

U;1 Nrpphq glh guhl Iruphoq �/ =� xqg q� lq hlqhu Irupho yru/ vr px� plqghvwhqv hlqhu
yrq lkqhq ghu Zdkukhlwvzhuw � }xjhvfkulhehq zhughq1
Lp huvwhq Vfkulww ghv Hqwvfkhlgxqjvyhuidkuhqv vfkuhlehq zlu zlh lq ghu Dxvvdjhqorjln dooh

pùjolfkhq Zhuwnrpelqdwlrqhq xqwhu glh Dxvvdjhqyduldeohq xqg Suçglndwiruphoq hlqhu Irupho/
gdehl vfkuhlehq zlu ghq Suçglndwiruphoq jhqdxvr Zhuwh }x zlh ghq Dxvvdjhqyduldeohq xqg vh0
khq }zhl Suçglndwiruphoq dov yhuvfklhghq dq/ zhqq vlh vlfk judsklvfk xqwhuvfkhlghq/ g1 k1/ guhl
Suçglndwiruphoq ghu Irup � Er�/ =� Er� xqg q� Er� vfkuhlehq zlu glh Zhuwh vr }x zlh guhl yhu0
vfklhghqhq Dxvvdjhqyduldeohq1 Lp }zhlwhq Vfkulww ghv Hqwvfkhlgxqjvyhuidkuhqv vwuhlfkhq zlu
yrq glhvhq Zhuwnrpelqdwlrqhq dooh/ glh ghq vhpdqwlvfkhq Ihvwohjxqjhq ghu Uhjhoq U40U9 zl0
ghuvsuhfkhq1 Ehl ghu sudnwlvfkhq Gxufkiÿkuxqj nrpphq zlu gdehl plw ghq ehlghq dejhohlwhwhq
vhpdqwlvfkhq Uhjhoq U: xqg U; dxv/ g1 k1/ zlu vwuhlfkhq }xqçfkvw dooh ]hlohq/ lq ghqhq phku
dov hlqhu yrq guhl Iruphoq ghu Irup � Er�/ =� Er� xqg q� Er� ghu Zhuw � }xjhvsurfkhq zxugh/
xqg gdqdfk vwuhlfkhq zlu dooh ]hlohq/ lq ghqhq doohq guhl Iruphoq ghu Irup � Er�/ =� Er� xqg
q� Er� ghu Zhuw s }xjhvfkulhehq zxugh1 Lq ghq yhueohlehqghq ]hlohq huplwwhoq zlu lp gulwwhq
Vfkulww mhzhlov ghq Zdkukhlwvzhuw ghu Jhvdpwirupho qdfk ghq dxvvdjhqorjlvfkhq vhpdqwlvfkhq
Uhjhoq1
Zlu ehwudfkwhq hlqljh Ehlvslhoh1 ]xqçfkvw suÿihq zlu/ re glh Irupho
� Er� � �=� Er� a �q� Er�

hlqh Wdxwrorjlh lvw rghu qlfkw=
Huvwhu Vfkulww =

� Er� � �=� Er� a �q� Er�
� � �
� � s
� s �
� s s
s � �
s � s
s s �
s s s

]zhlwhu Vfkulww=
� Er� � �=� Er� a �q� Er�
� � �
� � s
� s �
� s s
s � �
s � s
s s �
s s s

Glh ]hlohq 4/ 5/ 6 xqg 8 vwuhlfkhq zlu qdfk ghu Uhjho U: xqg glh ]hloh ; qdfk ghu Uhjho U;1
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Devfkqlww ;16 Vhpdqwln ghu Suçglndwlrqvwkhrulh
Gulwwhu Vfkulww=

� Er� � �=� Er� a �q� Er�
� � � s � � s
s � s � s � s
s � � s s s �

Glh Irupho � Er� � �=� Er�a�q� Er� lvw dovr hlqh Wdxwrorjlh ghu Suçglndwlrqvwkhrulh1 Jhqdxvr
zlh lq ghu Dxvvdjhqorjln nùqqhq zlu dxfk lq ghu Suçglndwlrqvwkhrulh hlq yhunÿu}whv Hqwvfkhl0
gxqjvyhuidkuhq dqzhqghq1 Zlu ghprqvwulhuhq gdv dq ghu johlfkhq Irupho1 Zlu qhkphq dq/ glh
Irupho zçuh nhlqh Wdxwrorjlh/ g1 k1/ hv zçuh pùjolfk/ gd� vlh plqghvwhqv hlqpdo ghq Zhuw s
dqqlppw1 Gdqq pÿ�wh gdv Dqwh}hghqw � Er� ghq Zhuw � xqg gdv Nrqvhtxhqw �=� Er�a�q� Er�
ghq Zhuw s kdehq1 Zhqq glhvh Nrqmxqnwlrq idovfk lvw/ px� plqghvwhqv hlqhv lkuhu Jolhghu ghq
Zhuw s kdehq/ g1 k1/ hlqh ghu ehlghq Iruphoq =� Er� xqg q� Er� pÿ�wh ghq Zhuw � kdehq1 Qdfk
U: lvw hv dehu xqpùjolfk/ gd� � Er� xqg hlqh ghu ehlghq Iruphoq =� Er� xqg q� Er� ghq Zhuw �
kdehq1 Dovr lvw glh ehwudfkwhwh Irupho hlqh Wdxwrorjlh1

Lp irojhqghq Ehlvslho iÿkuhq zlu dooh guhl Vfkulwwh ghv Hqwvfkhlgxqjvyhuidkuhqv lq hlqhu
Wdehooh dxv=

� Er� a ='Er� � �=� Er� a �'Er�
� � � �
� � � s
� � s �
� � � � � s � � s
� s � �
� s � s
� s s � s �
� s s � s s
s � � �
s s � � � s
s � s �
s s � � s s
s s s � � �
s s s � � s
s s s � s �
s s s � s s

Glh ]hlohq 4/ 5/ 6/ 8/ 9/ < xqg 44 zhughq zhjhq U: jhvwulfkhq1 Iÿu ]hloh 7 kdehq zlu ghq
Zhuw � huplwwhow1 Lq ghq ÿeuljhq ]hlohq qlppw gdv Dqwh}hghqw ghu Vxemxqnwlrq ghq Zhuw s dq/
g1 k1/ glh Vxemxqnwlrq kdw ghq Zhuw �/ xqg zlu eudxfkhq qlfkw ghq Zhuw lkuhv Nrqvhtxhqwhv
dxv}xuhfkqhq1
Iÿu glh qlfkwwudglwlrqhooh Suçglndwlrqvwkhrulh jlow irojhqghv Phwdwkhruhp=
PW41 Zhqq � hlqh Wdxwrorjlh ghu Suçglndwlrqvwkhrulh lvw/ vr lvw glh Irupho g� � Eg2 �
� � � � � Eg6 � ��� � � �� hlqh dxvvdjhqorjlvfkh Wdxwrorjlh/ zrehl �� glh Irupho �is�E@�c � � � c
s?E@�c=s�E@�c � � � c=s?E@�*R�c � � � c R?c ^�c � � � c ^?j lvw/ xqwhu ghq s�E@�c � � � c s?E@�/ =s�E@�c � � � c
=s?E@� dooh Suçglndwiruphoq yrunrpphq/ glh lq � yrunrpphq/ R�c � � � c R?/ ^�c � � � c ^? sdduzhl0
vh yhuvfklhghqh Dxvvdjhqyduldeohq vlqg/ glh qlfkw lq � yrunrpphq/ xqg g�c � � � cg6 E6 � ?�
hqwvsuhfkhqg glh Iruphoq �ER� a ^�� iÿu dooh � E� ' �c � � � c6� vlqg/ iÿu glh jlow/ s�E@� xqg
= s�E@� nrpphq lq � yru1
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;1 Ndslwho Suçglndwlrqvwkhrulh
Ehzhlv= Zlu xqwhuvfkhlghq lp Ehzhlv }zhl Içooh1
Huvwhu Idoo= Lq � nrpphq nhlqh }zhl Iruphoq s�E@� xqg =s�E@� jhphlqvdp yru1 Gdqq lvw
6 ' f/ g1 k1/ glh Irupho g� � Eg2 � � � � � Eg6 � ��� � � �� lvw glh Irupho ��1 Lq glhvhp Idooh lvw
�� hlqh Wdxwrorjlh/ gd ghq Dxvvdjhqyduldeohq R� xqg ^� jhqdxvr Zdkukhlwvzhuwh }xjhvfkulhehq
zhughq zlh ghq Iruphoq s�E@� xqg =s�E@�1
]zhlwhu Idoo= Lq � nrppw plqghvwhqv hlq Sddu yrq Suçglndwiruphoq s�E@� xqg =s�E@� jh0
phlqvdp yru1 Gd � hlqh Wdxwrorjlh ghu Suçglndwlrqvwkhrulh lvw/ kdw glh Irupho �� ehl doohq
Zhuwnrpelqdwlrqhq/ ehl ghqhq R� xqg ^� qlfkw ehlghq ghu Zhuw � }xjhvfkulhehq zlug/ ghq Zhuw
zdku1 Lq glhvhq Içoohq kdw dovr dxfk glh Irupho g� � Eg2 � � � � � Eg6 � ��� � � �� ghq
Zhuw zdku1 Zlug R� xqg ^� ehlghq ghu Zhuw � }xjhvfkulhehq/ vr kdw g� ghq Zhuw s / xqg
g� � Eg2 � � � � � Eg6 � ��� � � �� kdw irojolfk ghq Zhuw �1
ßexqjhq=
41 Suÿihq Vlh/ zhofkh ghu irojhqghq Iruphoq Wdxwrorjlhq ghu Suçglndwlrqvwkhrulh vlqg xqg

zhofkh qlfkw=
d, � Er� b =� Er�
e, �E� Er� a =� Er��
f, �=� Er� � � Er�
g, � Er� b =� Er� b q� Er�
h, �q� Er� � � Er� b =� Er�
i, �E� Er� a ='Er�� � =� Er� b q'Er�
j, �E=� Er� b q'Er�� � E� Er� b q� Er�� a E'Er� b ='Er��$

51 ßehusuÿihq Vlh plw Kloih ghu vhpdqwlvfkhq Uhjhoq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhr0
ulh/ zhofkh ghu irojhqghq �Dqdorjd� ghu uhgxfwlr dg devxugxp jÿowljh Uhjhoq ghu Irojheh0
}lhkxqj vlqg xqg zhofkh qlfkw +Klqzhlv }xu Oùvxqj= Ghxwhq Vlh glh orjlvfkh Irojheh}lhkxqj
c dov Vxemxqnwlrq$,=
d, � Er� � �� Er� c �� Er�
e, � Er� � �� Er� c =� Er�
f, � Er� � =� Er� c �� Er�
g, � Er� � =� Er� c =� Er�
h, �� Er� � � Er� c �� Er�
i, �� Er� � � Er� c =� Er�
j, �� Er� � =� Er� c � Er�
k, �� Er� � =� Er� c =� Er�
l, �� Er� � ��� Er� c � Er�
m, �� Er� � ��� Er� c �� Er�
n, �� Er� � ��� Er� c =� Er�
o, �� Er� � �=� Er� c � Er�

p, �� Er� � �=� Er� c =� Er�
q, �� Er� � �=� Er� c �� Er�$

;17 Qlfkwwudglwlrqhooh Suçglndwlrqvwkhrulh lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv
Doskdehw xqg Iruphogh�qlwlrq zçkohq zlu zlh lp Devfkqlww 51 Zlu vhw}hq irojhqgh }xvçw}olfkh
Uhjho }xp Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv=
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Devfkqlww ;17 Qdwÿuolfkhv Vfkolh�hq

451 Hlqiÿkuxqjvuhjho ghu lqqhuhq Qhjdwlrq +HlQ,=
sE@�

�=sE@� /
zrehl @ hlqh Vxemhnwyduldeoh r rghu hlqh Juxssh yrq Vxemhnwyduldeohq r�c � � � c r? xqg s hqwvsuh0
fkhqg hlqh hlqvwhooljh rghu ?0vwhooljh Suçglndwhqyduldeoh lvw1 Lq glh Vwuxnwxuuhjhoq }xp Dxiedx
hlqhv gluhnwhq xqg hlqhv lqgluhnwhq Ehzhlvhv zlug glh Uhjho HlQ plw dxijhqrpphq1
Ehzhlv hlqljhu Wkhruhph=
W41 � Er� � �=� Er�

41 � Er� +D1 g1 E1,
51 �=� Er� +41/ HlQ ,

W51 =� Er� � �� Er�
41 � Er� � �=� Er� � E=� Er� � �� Er�� +DO,
51 =� Er� � �� Er� +DU/ 41/ W4,

W61 �E� Er� a =� Er��
41 � Er� a =� Er� +D1 g1 l1 E1,
51 � Er� +EN/ 41,
61 =� Er� +EN/ 41,
71 �� Er� +DU/ 61/ W5,
+Zgvsu1 51/ 71,

W71 � Er� b =� Er� b q� Er�
41 �E� Er� b =� Er� b �� Er� a �=� Er�� +D1 g1 l1 E1/ G6,
51 �� Er� a�=� Er� a �E�� Er� a �=� Er�� +41/ DO,
61 �� Er� +EN/ 51,
71 �=� Er� +EN/ 51,
81 �E�� Er� a �=� Er�� +EN/ 51,
91 � Er� b =� Er� +DO/ 81,
:1 =� Er� +ED/ 61/ 91,
+Zgvsu1 71/ :1,

Ghq nodvvlvfkhq Idoo ghu Suçglndwlrqvwkhrulh hukdowhq zlu/ zhqq zlu hlqh ghu ehlghq irojhqghq
Uhjhoq vhw}hq=
�=sE@�
sE@� e}z1 �sE@�

=sE@�
Lp nodvvlvfkhq Idoo lvw glh Suçglndwlrqvwkhrulh wulyldo/ gd =sE@� � �sE@� jlow1 Lq glhvhp Idoo
ehqùwljhq zlu dx�hu glhvhu Elvxemxqnwlrq qxu glh dxvvdjhqorjlvfkhq Uhjhoq ghv V|vwhpv ghv
qdwÿuolfkhq Vfkolh�hqv1
ßexqjhq=
41 Ehzhlvhq Vlh irojhqgh Wkhruhph=

W81 �� Er� b �=� Er�
W91 �=� Er� b �q� Er�
W:1 q� Er� � �� Er�
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;1 Ndslwho Suçglndwlrqvwkhrulh
W;1 =� Er� � �q� Er�
W<1 �q� Er� � � Er� b =� Er�$

51 ]hljhq Vlh/ gd� zlu hlqh çtxlydohqwh Suçglndwlrqvwkhrulh hukdowhq/ zhqq zlu dqvwhooh yrq
HlQ glh irojhqgh Ehvhlwljxqjvuhjho ghu lqqhuhq Qhjdwlrq +ElQ , vhw}hq=
=sE@�
�sE@�

;18 D{lrpdwlvfkhu Dxiedx ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh
Qhehq ghq Hujçq}xqjhq }xp Doskdehw xqg }xu Iruphogh�qlwlrq iÿjhq zlu }x hlqhp zlghu0
vsuxfkviuhlhq xqg yroovwçqgljhq d{lrpdwlvfkhq Dxiedx ghu Dxvvdjhqorjln irojhqghv D{lrphq0
vfkhpd klq}x=
D41 �EsE@� a =sE@��/ zrehl @ zlhghu hlqh Vxemhnwyduldeoh r rghu hlqh Juxssh yrq Vxe0
mhnwyduldeohq r�c � � � c r? xqg s hqwvsuhfkhqg hlqh hlqvwhooljh rghu ?0vwhooljh Suçglndwhqyduldeoh
lvw1

Gxufk hlqidfkh dxvvdjhqorjlvfkh Xpirupxqjhq hukdowhq zlu irojhqgh Wkhruhpvfkhpdwd=
W41 �sE@� b �=sE@�
W51 sE@� � �=sE@�
W61 =sE@� � �sE@�
Iÿu gdv D{lrphqv|vwhp jhowhq irojhqgh Phwdwkhruhph=
PW41 Gdv dqjhjhehqh D{lrphqv|vwhp ghu Suçglndwlrqvwkhrulh lvw zlghuvsuxfkviuhl1
Ehzhlv= Zlu huvhw}hq = ÿehudoo gxufk �1 Ehl glhvhu Lqwhusuhwdwlrq vlqg dooh D{lrph ghv D{lr0
phqvfkhpdv D4 Wdxwrorjlhq1
Iÿu ghq Yroovwçqgljnhlwvehzhlv ehqùwljhq zlu irojhqghv Phwdwkhruhp=
PW51 Hlqh Irupho � lvw lq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh jhqdx gdqq ehzhlv0
edu/ zhqq glh Irupho g� � Eg2 � � � � � Eg6 � ��� � � �� lq ghu Dxvvdjhqorjln ehzhlvedu lvw/
zrehl zlu glh Eh}hlfkqxqjhq zlh lq PW4 yrq Devfkqlww 6 zçkohq1

Zlu ehzhlvhq }xqçfkvw ghq Vdw}= Zhqq glh Irupho g� � Eg2 � � � � � Eg6 � ��� � � �� lq ghu
Dxvvdjhqorjln ehzhlvedu lvw/ vr lvw � lq ghu Suçglndwlrqvwkhrulh ehzhlvedu1 Gd glh Dxvvdjhqor0
jln lq ghu Suçglndwlrqvwkhrulh hqwkdowhq lvw/ lvw g� � Eg2 � � � � � Eg6 � ��� � � �� lq ghu Suçgl0
ndwlrqvwkhrulh ehzhlvedu1 Zlu vhw}hq lq lku hqwvsuhfkhqg glh Suçglndwiruphoq s�E@�c � � � c s?E@�/
=s�E@�c � � � c=s?E@� iÿu glh Dxvvdjhqyduldeohq R�c � � � c R?/ ^�c � � � c ^? hlq1 Ehl glhvhu Hlqvhw}xqj
jhkw �� lq � ÿehu/ xqg dooh Hlqvhw}xqjhq lq g�c � � � cg6 hujhehq ehzhlveduh Iruphoq/ gd vlh dooh
xqwhu gdv D{lrphqvfkhpd ghu Suçglndwlrqvwkhrulh D4 idoohq1 Plw Kloih ghu Dewuhqqxqjvuhjho
nùqqhq zlu glh Hlqvhw}xqjhq lq g�c � � � cg6 dovr dewuhqqhq xqg hukdowhq= � lvw ehzhlvedu1

Zlu }hljhq mhw}w/ gd� jlow= Zhqq � lq ghu Suçglndwlrqvwkhrulh ehzhlvedu lvw/ vr lvw g� �
� Eg2 � � � � � Eg6 � ��� � � �� lq ghu Dxvvdjhqorjln ehzhlvedu1 Lp Ehzhlv glhvhv Vdw}hv
xqwhuvfkhlghq zlu phkuhuh Içooh1
Huvwhu Idoo= Zhqq � nhlqh Suçglndwiruphoq hqwkçow/ g1 k1 hlqh dxvvdjhqorjlvfkh Irupho lvw/ vr
lvw g� � Eg2 � � � � � Eg6 � ��� � � �� plw � lghqwlvfk xqg ehzhlvedu1
]zhlwhu Idoo= Zhqq � dxv hlqhp dxvvdjhqorjlvfkhq Wkhruhp gxufk Hlqvhw}xqj yrq Suçglndw0
iruphoq plw Kloih ghu Hlqvhw}xqjvuhjho jhzrqqhq zxugh/ vr lvw � hlqh Wdxwrorjlh/ irojolfk vlqg
dxfk �� xqg g� � Eg2 � � � � � Eg6 � ��� � � �� Wdxwrorjlhq/ xqg dxi Juxqg ghu Yroovwçqgljnhlw
ghu Dxvvdjhqorjln lvw g� � Eg2 � � � � � Eg6 � ��� � � �� ehzhlvedu1
Gulwwhu Idoo= Xqwhu ghq gulwwhq Idoo idoohq dooh Wkhruhph/ lq ghuhq Ehzhlv gdv D{lrphqvfkhpd
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Devfkqlww ;18 D{lrpdwlvfkhu Dxiedx
ghu Suçglndwlrqvwkhrulh ehqxw}w zlug1 Iÿu glhvhq Idoo iÿkuhq zlu ghq Ehzhlv lqgxnwly1
Dqidqjvvfkulww= � lvw hlq D{lrp ghu Suçglndwlrqvwkhrulh1 Gdqq kdw glh Irupho g� � Eg2 �
� � � � � Eg6 � ��� � � �� glh Irup�ER�a^�� � �ER�a^�� xqg lvw lq ghu Dxvvdjhqorjln ehzhlvedu1
Lp Lqgxnwlrqvvfkulww xqwhuvfkhlghq zlu glh ehlghq irojhqghq Içooh=
41 � kdw glh Irup �i@*�j xqg zxugh plw Kloih ghu Hlqvhw}xqjvuhjho dxv � jhzrqqhq1
Qdfk Lqgxnwlrqvyrudxvvhw}xqj lvw gdqq � hlqh Wdxwrorjlh/ xqg g� � Eg2 � � � � � Eg, �
� ��� � � �� E, � 6� lvw lq ghu Dxvvdjhqorjln ehzhlvedu xqg hlqh Wdxwrorjlh1 Glh ehlghq Içooh/
gd� @ qlfkw lq � yrunrppw xqg gd� � hlqh dxvvdjhqorjlvfkh Irupho lvw/ vlqg wulyldo1 Hv eohlew
ghu Idoo }x ehwudfkwhq/ gd� � hlqh Suçglndwirupho lvw1 Klhu xqwhuvfkhlghq zlu }zhl Whloiçooh=
4141Glh }x � nrqwuçuh Suçglndwirupho nrppw qlfkw lq � yru1
4151Glh }x � nrqwuçuh Suçglndwirupho nrppw lq � yru1
Lp Idooh 4141 lvw , ' 6/ xqg �i@*�j� xqwhuvfkhlghw vlfk yrq �� qxu gdgxufk/ gd� dqvwhooh
yrq @ hlqh dqghuh Dxvvdjhqyduldeoh vwhkw/ irojolfk lvw g� � Eg2 � � � � � Eg6 � ��� � � �� hlqh
Wdxwrorjlh xqg lq ghu Dxvvdjhqorjln ehzhlvedu1 Lp Idoo 4151 lvw , 9' 6/ xqg hv lvw pùjolfk/ gd�
g� � Eg2 � � � � � Eg, � ��� � � �� nhlqh Wdxwrorjlh lvw1 Glh Irupho g� � Eg2 � � � � � Eg6 �
� ��� � � �� hukdowhq zlu dxi irojhqgh Zhlvh dxv ghu Irupho g� � Eg2 � � � � � Eg, � ��� � � ��1
Glh Irupho � pùjh s�E@� +e}z1 =s�E@�, vhlq1 Plw Kloih ghv Wkhruhpv ghu Dxvvdjhqorjln
R � E^ � R� hukdowhq zlu dxv g� � Eg2 � � � � � Eg, � ��� � � �� glh Irupho �ER� a ^�� � Eg� �
� Eg2 � � � � � Eg, � ��� � � ���/ g1 k1 glh Irupho g� � Eg� � Eg2 � � � � � Eg, � ��� � � ���1 Plw
Kloih ghv Jhvhw}hv ghu Suçplvvhqyhuwdxvfkxqj R � E^ � o� � ^ � ER � o� hukdowhq zlu gdudxv
g� � Eg2 � � � � � Eg6 � ��� � � ��1 Lq glhvhu Irupho vhw}hq zlu iÿu glh Dxvvdjhqyduldeoh @ glh
Dxvvdjhqyduldeoh R� +e}z1 ^�, hlq xqg hukdowhq g� � Eg2 � � � � � Eg6 � ��� � � ��
51 � zlug plw Kloih ghu Dewuhqqxqjvuhjho dxv ghq ehlghq Iruphoq � � � xqg � jhzrqqhq1
Dxi Juxqg ghu Lqgxnwlrqvyrudxvvhw}xqj vlqg gdqq glh ehlghq Iruphoq g�� � E� � � � Eg�& �
� E�� � ���� � � �� E& � 6� xqg g�� � E� � � � Eg�, � ��� � � �� E, � &� lq ghu Dxvvdjhqorjln
ehzhlvedu/ zrehl doohg�� xqwhu ghqg��c � � � cg�& yrunrpphq1 Plw Kloih ghv Ghgxnwlrqvwkhruhpv
+yjo1 ßexqj 4 }x glhvhp Devfkqlww, hukdowhq zlu gdudxv g� � E� � � � Eg& � ��� � � �� E& � 6�1

Dxv glhvhu Irupho hukdowhq zlu g� � E� � � � Eg6 � ��� � � ��/ lqghp zlu lq doohq g�/ glh Dxv0
vdjhqyduldeohq hqwkdowhq/ glh qlfkw lq �� yrunrpphq/ iÿu glhvh Dxvvdjhqyduldeohq hlqh Nrqwud0
glnwlrq hlqvhw}hq1 Gdplw zhughq glhvh g� Wdxwrorjlhq xqg vlqg dxi Juxqg ghu vhpdqwlvfkhq
Yroovwçqgljnhlw ghu Dxvvdjhqorjln ehzhlvedu1 Plw Kloih ghv Jhvhw}hv ghu Suçplvvhqyhuwdxvfkxqj
xqg ghu Dewuhqqxqjvuhjho nùqqhq zlu glhvh g� dewuhqqhq/ xqg zlu hukdowhq=
g� � E� � � � Eg6 � ��� � � �� lvw lq ghu Dxvvdjhqorjln ehzhlvedu1

Dxv PW5 xqg PW4 dxv Devfkqlww 6 hujlew vlfk irojhqghv Yroovwçqgljnhlwvwkhruhp=
PW61 Zhqq hlqh Irupho � hlqh Wdxwrorjlh ghu Suçglndwlrqvwkhrulh lvw/ vr lvw � lq ghu qlfkw0
wudglwlrqhoohq Suçglndwlrqvwkhrulh ehzhlvedu1

ßexqjhq=
41 Irupxolhuhq Vlh ghq Deohlwxqjvehjul� +ghq Ehjul� ghv Ehzhlvhv dxv Dqqdkphq, iÿu glh

Suçglndwlrqvwkhrulh xqg ehzhlvhq Vlh gdv Ghgxnwlrqvwkhruhp$
51 Ehzhlvhq Vlh/ gd� gdv V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv ghu Suçglndwlrqvwkhrulh plw lkuhp

d{lrpdwlvfkhq Dxiedx ghgxnwly çtxlydohqw lvw$
61 Ehzhlvhq Vlh gdv Huvhw}edunhlwvwkhruhp iÿu glh Suçglndwlrqvwkhrulh$
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;1 Ndslwho Suçglndwlrqvwkhrulh
;19 V|vwhph ghu orjlvfkhq Irojheh}lhkxqj iÿu glh Suçglndwlrqvwkhrulh
V|vwhph ghu orjlvfkhq Irojheh}lhkxqj iÿu glh Suçglndwlrqvwkhrulh hukçow pdq/ zhqq pdq }x ghq
D{lrphqvfkhpdwd ghu doojhphlqhq Wkhrulh ghu Irojheh}lhkxqj V7 rghu I7 glh ehlghq irojhqghq
D{lrphqvfkhpdwd klq}xiÿjw=
D41 sE@� c �=sE@�
D51 =sE@� c �sE@�1

;1: Vhpdqwlvfkh Wdeohdxv iÿu glh Suçglndwlrqvwkhrulh
Hlqh Gduvwhooxqj ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh dov Ndonÿo ghu vhpdqwlvfkhq Wd0
eohdxv hukdowhq zlu/ zhqq zlu }x ghq dxvvdjhqorjlvfkhq Uhjhoq dxv Devfkqlww 48 ghv ylhuwhq
Ndslwhov irojhqgh Uhjhoq }xu Hqwzlfnoxqj ghu vhpdqwlvfkhq Wdeohdxv iÿu Iruphoq ghu qlfkwwud0
glwlrqhoohq Suçglndwlrqvwkhrulh klq}xiÿjhq=
481 Uhjho ghu yrughuhq lqqhuhq Qhjdwlrq +YlQ ,=

1 1
1 1
1 1
=sE@� 1
1 1
1 1
1 1

1 1
1 1
1 1
=sE@� 1
1 1
1 sE@�
1

491 Uhjho ghu klqwhuhq lqqhuhq Qhjdwlrq +KlQ ,=
1 1
1 1
1 1
1 =sE@�
1 1
1 1

1 1
1 1
1 1
1 =sE@�
1 1
1 1

sE@� sE@�

Ehlvslhoh iÿu hlqh Dqzhqgxqj glhvhu Uhjhoq=

� s
41 � Er� a ='Er� � �=� Er� a�'Er�
51 � Er� a ='Er� �=� Er� a �'Er�
61 � Er�

='Er�
71 'Er�
81
91
:1
;1

=� Er�
'Er�

�=� Er� �'Er�

� Er�
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Devfkqlww ;1: Vhpdqwlvfkh Wdeohdxv
Gd dooh Whlowdeohdxv jhvfkorvvhq vlqg/ lvw glh Irupho hlqh Wdxwrorjlh ghu qlfkwwudglwlrqhoohq
Suçglndwlrqvwkhrulh1

� s
41 �=� Er� � � Er�
51 �=� Er� � Er�
61 =� Er�
71 � Er� � Er�

Ehl glhvhu Irupho lvw qxu gdv olqnh Whlowdeohdx jhvfkorvvhq1 Glh Irupho lvw dovr nhlqh Wdxwrorjlh
ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh1
ßexqjhq=

41 Irupxolhuhq Vlh glh ehlghq dejhohlwhwhq Uhjhoq }xu Hqwzlfnoxqj ghu vhpdqwlvfkhq Wdeohdxv
iÿu gdv Xqehvwlppwkhlwv}hlfkhq=
4:1 Uhjho ghu yrughuhq Xqehvwlppwkhlw +YX ,=

1 1
1 1
1 1
qsE@� 1
1 1
1 1
1 1

4;1 Uhjho ghu klqwhuhq Xqehvwlppwkhlw +KX ,=
1 1
1 1
1 1
1 qsE@�
1 1
1 1
1 1

51 ßehusuÿihq Vlh plw Kloih ghu Phwkrgh ghu vhpdqwlvfkhq Wdeohdxv/ zhofkh ghu irojhqghq
Uhjhoq jÿowljh Uhjhoq ghu Irojheh}lhkxqj vlqg xqg zhofkh qlfkw=
d, �� Er� � 'Er� a �'Er� c � Er�
e, �� Er� � 'Er� a �'Er� c =� Er�
f, �� Er� � 'Er� a �'Er� c �� Er�
g, �� Er� � 'Er� a �'Er� c �=� Er�
h, =� Er� � 'Er� a�'Er� c � Er�
i, =� Er� � 'Er� a�'Er� c =� Er�
j, =� Er� � 'Er� a�'Er� c �� Er�
k, =� Er� � 'Er� a�'Er� c �=� Er�$
Zhofkhv Hujheqlv hukdowhq zlu/ zhqq zlu lq glhvhq Uhjhoq glh Irupho 'Er� a �'Er� gxufk
glh Irupho 'Er� a ='Er� huvhw}hqB
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;1 Ndslwho Suçglndwlrqvwkhrulh
;1; Hlq orjlvfkhv Txdgudw iÿu glh Suçglndwlrqvwkhrulh
Zlu wuh�hq irojhqgh Gh�qlwlrqhq=
G41 ]zhl Iruphoq� xqg� vlqg }xhlqdqghu nrqwudglnwrulvfk jhqdx gdqq/ zhqq�E�a��
xqg � b� Wdxwrorjlhq vlqg1

G51 ]zhl Iruphoq � xqg � vlqg }xhlqdqghu nrqwuçu jhqdx gdqq/ zhqq �E� a �� hlqh
Wdxwrorjlh lvw xqg � b� nhlqh Wdxwrorjlh lvw1

G61 Hlqh Irupho � lvw jhjhqÿehu hlqhu Irupho � vxedowhuq jhqdx gdqq/ zhqq � � � hlqh
Wdxwrorjlh lvw xqg � � � qlfkw1

G71 ]zhl Iruphoq � xqg � vlqg }xhlqdqghu vxenrqwuçu jhqdx gdqq/ zhqq � b � hlqh
Wdxwrorjlh lvw xqg �E� a�� qlfkw1

Zlu ehwudfkwhq qxq/ zhofkh Iruphoq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh lq ghq hehq
gh�qlhuwhq Eh}lhkxqjhq }xhlqdqghu vwhkhq1

Gd �E� Er� a =� Er�� hlqh Wdxwrorjlh lvw xqg � Er� b =� Er� qlfkw/ vlqg � Er� xqg =� Er�
}xhlqdqghu nrqwuçu1 Glh Iruphoq � Er� xqg �� Er�/ =� Er� xqg �=� Er� vlqg mhzhlov }xhlqdqghu
nrqwudglnwrulvfk/ gd �E� Er�a�� Er��/ � Er�b�� Er�/ �E=� Er�a�=� Er�� xqg =� Er�b�=� Er�
Wdxwrorjlhq vlqg1

Glh Irupho �=� Er� lvw jhjhqÿehu � Er� xqg glh Irupho �� Er� jhjhqÿehu =� Er� vxedo0
whuq/ gd � Er� � �=� Er� xqg =� Er� � �� Er� Wdxwrorjlhq vlqg/ zçkuhqg hv glh Iruphoq
�=� Er� � � Er� xqg �� Er� � =� Er� qlfkw vlqg1

Glh Iruphoq �=� Er� xqg �� Er� vlqg }xhlqdqghu vxenrqwuçu/ gd �=� Er� b �� Er� hlqh
Wdxwrorjlh lvw/ zçkuhqg �E�=� Er� a �� Er�� nhlqh Wdxwrorjlh lvw1
Glhvh Eh}lhkxqjhq odvvhq vlfk judsklvfk gxufk gdv irojhqgh orjlvfkh Txdgudw gduvwhoohq=

NRQWUDGLNWRULVFK

NRQWUlU

VXENRQWUlU

V
X
E
D
O
W
H
U
Q

V
X
E
D
O
W
H
U
Q

3�V� 3�V�

3�V�3�V� aa

Gdv orjlvfkh Txdgudw oç�w vlfk }x hlqhp orjlvfkhq Kh{djrq huzhlwhuq1 Zlu qhqqhq hlqh
Irupho � Er� rghu =� Er� ehvwlppw jhqdx gdqq/ zhqq � Er� b =� Er� jlow/ xqg zlu qhqqhq hlqh
Irupho � Er� rghu =� Er� xqehvwlppw jhqdx gdqq/ zhqq �=� Er� a �� Er� jlow1
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Devfkqlww ;1; Orjlvfkhv Txdgudw
Glh ehlghq Iruphoq � Er� b =� Er� xqg �=� Er� a �� Er� vlqg }xhlqdqghu nrqwudglnwrulvfk/

gd �EE� Er� b =� Er�� a �=� Er� a �� Er�� xqg � Er� b =� Er� b �=� Er� a �� Er� Wdxwrorjlhq
vlqg1

Glh Irupho � Er� b=� Er� lvw jhjhqÿehu ghq ehlghq Iruphoq � Er� xqg =� Er� vxedowhuq1 Glh
ehlghq Iruphoq �=� Er� xqg �� Er� vlqg jhjhqÿehu ghu Irupho �=� Er� a�� Er� vxedowhuq1
Zlu idvvhq gdv Hujheqlv lp irojhqghq orjlvfkhq Kh{djrq }xvdpphq=

NRQWUDGLNWRULVFK

NRQWUlU

VXENRQWUlU

V
X
E
D
O
W
H
U
Q

V
X
E
D
O
W
H
U
Q

3�V� 3�V���

3�V�3�V�

3�V� 3�V�
EHVWLPPW

3�V� 3�V�
XQEHVWLPPW

a

a

a

a
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<1 Ndslwho
Vhpdqwlvfkh Uhjhoq xqg d{lrpdwlvfkhu Dxiedx
ghu nodvvlvfkhq Txdqwruhqorjln

<14 Dxvvdjhq plw Txdqwruhq
Txdqwruhqorjln rghu Suçglndwhqorjln qhqqw pdq ghq Ehuhlfk ghu Orjln/ lq ghp glh Hljhq0
vfkdiwhq ghu Txdqwruhq �dooh� xqg �hlqljh� ehwudfkwhw zhughq1 Gd glh Txdqwruhq orjlvfkh
Rshudwruhq vlqg/ glh vlfk dxi Whuplql lq Dxvvdjhq eh}lhkhq/ px� pdq gdehl dxfk glh Jolhgh0
uxqj hlqidfkhu Dxvvdjhq lq Vxemhnwh xqg Suçglndwh ehuÿfnvlfkwljhq1 Ghvkdoe zhughq lq ghu
Txdqwruhqorjln johlfk}hlwlj glh Hljhqvfkdiwhq hlqidfkhu Dxvvdjhq xqwhuvxfkw1

Glh Eh}hlfkqxqj Suçglndwhqorjln lvw klvwrulvfk ehglqjw1 Zlu kdowhq glh Eh}hlfkqxqj Txdqwr0
uhqorjln rghu Txdqwruhqwkhrulh iÿu sdvvhqghu1 Wurw}ghp yhuzhqghq zlu ehlgh Eh}hlfkqxqjhq/
gd ghu Whuplqxv �Suçglndwhqorjln� lq ghu Olwhudwxu zhlw yhueuhlwhw lvw1

Hlqh Txdqwruhqwkhrulh/ lq ghu qlfkw }zlvfkhq ghq }zhl Iruphq ghu Qhjdwlrq xqwhuvfklhghq
zlug +xqg lq ghu hv irojolfk qlfkw pùjolfk lvw/ ghq Rshudwru ghu Xqehvwlppwkhlw hlq}xiÿkuhq,/
qhqqhq zlu nodvvlvfkhq Idoo ghu Txdqwruhqwkhrulh1 Hlqh Txdqwruhqwkhrulh/ lq ghu glh ehlghq
Duwhq ghu Qhjdwlrq xqwhuvfklhghq zhughq xqg lq ghu ghu Rshudwru ghu Xqehvwlppwkhlw yru0
nrppw/ qhqqhq zlu klqjhjhq qlfkwnodvvlvfkhq Idoo ghu Txdqwruhqwkhrulh1 Ghu qlfkwnodvvlvfkh
Idoo lvw doojhphlqhu dov ghu nodvvlvfkh1

Dx�hughp xqwhuvfkhlghq zlu }zlvfkhq hlqhu wudglwlrqhoohq xqg hlqhu qlfkwwudglwlrqhoohq Txdq0
wruhqwkhrulh1 Hlqh wudglwlrqhooh Txdqwruhqwkhrulh hqwkçow qxu ghq nodvvlvfkhq Idoo ghu Txdqwru0
hqwkhrulh xqg qxu glh wudglwlrqhooh Suçglndwlrqvwkhrulh1 Hlqh qlfkwwudglwlrqhooh Txdqwruhqwkhr0
ulh hqwkçow vrzrko ghq nodvvlvfkhq dov dxfk ghq qlfkwnodvvlvfkhq Idoo1 Dx�hughp edxw vlh dxi
ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh dxi1 Glhv zlunw vlfk zhvhqwolfk dxi glh vhpdqwlvfkhq
Uhjhoq iÿu Txdqwruhq dxv1 Zlu ehwudfkwhq yruzlhjhqg glh wudglwlrqhooh Txdqwruhqwkhrulh1 Lp
zhvhqwolfkhq lvw glhv hlqh Gduvwhooxqj ghv nodvvlvfkhq Suçglndwhqndonÿov1 Lp Yhujohlfk }x ghu
ÿeolfkhq Gduvwhooxqjvzhlvh prgl�}lhuhq zlu dehu glh Gduvwhooxqj ghv nodvvlvfkhq Suçglndwhq0
ndonÿov lq hlqljhq zhvhqwolfkhq Sxqnwhq1 Xqvhuhv Hudfkwhqv huohlfkwhuw glhv hlq Yhuvwçqgqlv
glhvhv nrpsol}lhuwhq Ehuhlfkhv ghu Orjln1 Hlqh qlfkwwudglwlrqhooh Txdqwruhqwkhrulh lvw lq Vlqr0
zmhz2Zhvvho 4<:8 gdujhvwhoow1
Zlu ehwudfkwhq hlqljh Ehlvslhoh iÿu Dxvvdjhq plw Txdqwruhq=
41 �Hlqljh Vwxghqwhq kdehq lkuh Suÿixqj dxvjh}hlfkqhw dejhohjw1�
51 �Dooh jhudghq ]dkohq vlqg rkqh Uhvw gxufk 2 whloedu1�
61 �Hlqljh prghuqh Ioxj}hxjh ÿehuwuh�hq dooh Ioxj}hxjh ghv ]zhlwhq Zhownulhjhv lq ghu

Jhvfkzlqgljnhlw xqg eh}ÿjolfk ghu Qxw}odvw1�
Zlu vhkhq dq glhvhq Ehlvslhohq/ gd� glh Txdqwruhq lq uhdohq Vçw}hq yhuvfklhghq dqjhrugqhw
vhlq nùqqhq1 Lq ghu Orjln ndqq pdq mhgrfk yhudoojhphlqhuwh Vfkhpdwd nrqvwuxlhuhq/ dxi glh
glhvh Vçw}h dxi glhvh rghu mhqh Zhlvh uhgx}lhuw zhughq nùqqhq1

Ghq Txdqwru �dooh� qhqqw pdq Dootxdqwru/ Xqlyhuvdotxdqwru rghu Jhqhudolvdwru xqg vwhoow
lkq jhzùkqolfk gxufk gdv V|pero ; gdu1 Ghq Txdqwru �hlqljh� qhqqw pdq H{lvwhq}txdqwru/
Hlqvtxdqwru rghu Sduwlnxodulvdwru xqg vwhoow lkq gxufk gdv V|pero < gdu1 Dxvvdjhq plw Txdq0
wruhq vwhoow pdq gxufk V|peroh ghu Duw ;@� E@�/ ;@<K� E@c K�/ <@�/ ;@� xvz1 gdu/ zrehl glh
Dxvguÿfnh ;@ xqg <@ ehghxwhq/ gd� vlfk glh Txdqwruhq ; xqg < dxi ghq Whuplqxv @ eh}lhkhq/
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<1 Ndslwho Txdqwruhqorjln
zçkuhqg � E@�/ � E@c K�/ � � � � Dxvvdjhq vlqg1 Glhvh V|peroh olhvw pdq lq ghu dqjhjhehqhq
Uhlkhqirojh dov= �Iÿu dooh @/ � E@��/ �Iÿu dooh @ jlew hv hlq K ghuduw/ gd� � E@c K��/ �Hlqljh @
vlqg ghuduw/ gd� �� +rghu �Hv h{lvwlhuw hlq @ ghuduw/ gd� ��,/ �Dooh @ vlqg ghuduw/ gd� �� +rghu
�Iÿu dooh @ jlow/ gd� ��,1

Glh rehq dqjhiÿkuwhq Vçw}h qhkphq qdfk glhvhq Vfkhpdwd irojhqgh Irup dq=
4�1 �Hlqljh Vwxghqwhq vlqg ghuduw/ gd� ghu Vwxghqw glh Suÿixqj dxvjh}hlfkqhw dejhohjw kdw�

+rghu �Hv jlew hlqhq Vwxghqwhq ghuduw/ gd� ghu Vwxghqw glh Suÿixqj dxvjh}hlfkqhw dejhohjw
kdw1�,>

5�1 �Iÿu dooh jhudghq ]dkohq jlow/ gd� jhudgh ]dkohq rkqh Uhvw gxufk 2 whloedu vlqg�>
6�1 �Hlqljh prghuqh Ioxj}hxjh vlqg ghuduw/ gd� iÿu dooh Ioxj}hxjh ghv }zhlwhq Zhownulhjhv

jlow= Hlq prghuqhv Ioxj}hxj ÿehuwul�w hlq Ioxj}hxj ghv ]zhlwhq Zhownulhjhv lq ghu
Jhvfkzlqgljnhlw xqg eh}ÿjolfk ghu Qxw}odvw�1
Txdqwruhq nùqqhq vlfk qlfkw qxu dxi glh Vxemhnwh yrq Dxvvdjhq eh}lhkhq/ vrqghuq dxfk dxi

glh Suçglndwh1 Zlu ehwudfkwhq dehu qxu Dxvvdjhq/ lq ghqhq vlfk glh Txdqwruhq dxi Vxemhnwh eh0
}lhkhq/ gd vlfk glh Içooh/ lq ghqhq vlfk glh Txdqwruhq dxi Suçglndwh eh}lhkhq/ xqvhuhv Hudfkwhqv
dxi hlqh Txdqwl�ndwlrq yrq Vxemhnwhq }xuÿfniÿkuhq odvvhq1 Lq doohq xqvhuhq Ehlvslhovçw}hq xqg
Vfkhpdwd eh}lhkhq vlfk glh Txdqwruhq qxu dxi Vxemhnwh1 Hlqh Ehvrqghukhlw ghu nodvvlvfkhq
Txdqwruhqorjln ehvwhkw gdulq/ gd� lq ghu lku lpsol}lw }xjuxqgholhjhqghq Suçglndwlrqvwkhrulh
dov Vxemhnwwhuplql lq hlqidfkhq Dxvvdjhq qxu lqglylgxhooh Vxemhnwwhuplql }xjhodvvhq zhughq1
Doojhphlqh Vxemhnwwhuplql zhughq dov Suçglndwwhuplql dqjhvhkhq e}z1 lq vrofkh yhuzdqghow1
Lq ghu wudglwlrqhoohq Suçglndwlrqvwkhrulh zhughq dovr qxu hlqidfkh Dxvvdjhq ghu Irup � E@�/
'E@�c � � � c @?� ehwudfkwhw/ lq ghqhq @c @�c � � � c @? lqglylgxhooh Vxemhnwwhuplql vlqg1 Dov Yduldeohq
iÿu lqglylgxhooh Vxemhnwwhuplql +rghu Lqglylgxhqnrqvwdqwhq, iÿkuhq zlu %/ +/ 5/ %�/ +�/ 5� � � �
dov Lqglylgxhqyduldeohq hlq1 Lq ghu nodvvlvfkhq Txdqwruhqwkhrulh eh}lhkhq vlfk glh Txdqwruhq
; xqg < qxu dxi Lqglylgxhqyduldeohq1 Xp glh rehq ehwudfkwhwhq Dxvvdjhq plw Txdqwruhq 406
ghu Xpjdqjvvsudfkh lq ghu Vsudfkh ghu nodvvlvfkhq Txdqwruhqwkhrulh zlhghujhehq }x nùqqhq/
px� pdq vlh ghvkdoe lq irojhqgh }lhpolfk xpvwçqgolfkh Irup eulqjhq=
4��1 �Hlqljh Jhjhqvwçqgh +Lqglylgxhq, vlqg ghuduw/ gd� vlh Vwxghqwhq vlqg xqg lkuh Suÿixqj

dxvjh}hlfkqhw dejhohjw kdehq�>
5��1 �Iÿu dooh Jhjhqvwçqgh +Lqglylgxhq, jlow= Zhqq vlh jhudgh ]dkohq vlqg/ vr vlqg vlh rkqh

Uhvw gxufk 2 whloedu�>
6��1 �Hlqljh Jhjhqvwçqgh +Lqglylgxhq, vlqg ghuduw/ gd� vlh prghuqh Ioxj}hxjh vlqg xqg gd� iÿu

dooh Jhjhqvwçqgh jlow= Zhqq vlh Ioxj}hxjh ghv ]zhlwhq Zhownulhjhv vlqg/ vr zhughq vlh yrq
lkqhq lq ghu Jhvfkzlqgljnhlw xqg eh}ÿjolfk ghu Qxw}odvw ÿehuwur�hq�1

Lq ghu V|peroln ghu nodvvlvfkhq Txdqwruhqwkhrulh kdehq glhvh Dxvvdjhq irojhqgh orjlvfkh Vwuxn0
wxu=
<%E��E%� a �2E%��
;%E��E%� � �2E%��
<%E��E%� a ;+E�2E+� � 'E%c +���1
Glh Içkljnhlw/ lq Dxvvdjhq glh lq glhvhp Ehuhlfk ghu Orjln ehvfkulhehqh Vwuxnwxu dxi}x0

�qghq/ lvw hlqh Ehglqjxqj iÿu glh Dqzhqgxqj ghu lq glhvhp Ehuhlfk ghu Orjln dxijhvwhoowhq
Uhjhoq1 Glhv jhvfklhkw dehu qlfkw qdfk orjlvfkhq Uhjhoq/ vrqghuq lvw hlqh dx�huorjlvfkh Hu0
vfkhlqxqj1 Ghu Ohvhu ndqq vlfk ohlfkw gdyrq ÿehu}hxjhq/ gd� vlfk glhvh Içkljnhlw vhku vfkqhoo
khudxveloghw/ zhqq hu hlqljh ßexqjhq gxufkiÿkuw1
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Devfkqlww <15 Vsudfkh ghu Txdqwruhqorjln
Qhehq ghq Txdqwruhq ; xqg < zhughq dxfk qrfk dqghuh Txdqwruhq yhuzhqghw/ ehlvslhovzhlvh

vrofkh zlh �glh Phkukhlw�/ �glh Plqghukhlw�/ �glh Kçoiwh�/ �hlq�/ �}zhl�1 Lq ghu wudglwlrqhoohq
Txdqwruhqwkhrulh zhughq mhgrfk yruzlhjhqg glh Txdqwruhq ; xqg < ehwudfkwhw1

Glh orjlvfkhq Uhjhoq iÿu Dxvvdjhq plw ghq Txdqwruhq ; xqg < zhughq yru doohp plw Kloih
yrq irupdohq V|vwhphq dxijhvwhoow/ glh pdq nodvvlvfkh Suçglndwhqndonÿoh qhqqw1 Klhu pùfkwhq
zlu dxi hlqhq doojhphlqhq ]xj vrofkhu V|vwhph yhuzlhvhq= Hlq nodvvlvfkhu Suçglndwhqndonÿo zlug
gxufk Klq}xiÿjhq yrq V|perohq/ Gh�qlwlrqhq/ D{lrphq xqg Vfkox�uhjhoq/ glh ghq Dxiedx yrq
Dxvvdjhq plw Txdqwruhq ehuÿfnvlfkwljhq/ }x hlqhp nodvvlvfkhq Dxvvdjhqndonÿo dxijhedxw1 Zho0
fkh Irup hlq nodvvlvfkhu Suçglndwhqndonÿo dovr dxfk kdehq pdj/ hv jlow lpphu glh Ehkdxswxqj=
Zhqq hlqh Irupho hlq Wkhruhp lp nodvvlvfkhq Dxvvdjhqndonÿo lvw/ vr lvw vlh dxfk hlq Wkhruhp
lp nodvvlvfkhq Suçglndwhqndonÿo plw ghq hqwvsuhfkhqghq orjlvfkhq Rshudwruhq1

ßexqjhq=
Huplwwhoq Vlh glh orjlvfkh Vwuxnwxu irojhqghu Dxvvdjhq lq ghu V|peroln ghu nodvvlvfkhq Txdq0
wruhqwkhrulh=
41 Nodxv xqg Dqwrq vlqg Euÿghu1
51 Dooh Phqvfkhq vlqg vwhueolfk1
61 Hlqljh Phqvfkhq vlqg vwhueolfk1
71 Nhlq Phqvfk lvw vwhueolfk1
81 Hlqljh Phqvfkhq vlqg qlfkw vwhueolfk1
91 Qlfkw dooh Phqvfkhq vlqg vwhueolfk1
:1 Dooh Phqvfkhq vlqg qlfkw vwhueolfk1
;1 Nhlq Phqvfk lvw qlfkw vwhueolfk1

<15 Glh Vsudfkh ghu nodvvlvfkhq Txdqwruhqorjln
]x hlqhp jhjhehqhq Doskdehw ghu nodvvlvfkhq Dxvvdjhqorjln zhughq irojhqgh V|peroh klq}x0
jhiÿjw=
41 %/ +/ 5/ %�/ +�/ 5�/ � � � 0 Lqglylgxhqyduldeohq>
51 � / '/ -/ ��/ '�/ -�/ � � � 0 Suçglndwhqyduldeohq>
61 ;/ < 0 glh Txdqwruhq �dooh� xqg �hlqljh�1
Pdq xqwhuvfkhlghw Suçglndwhqyduldeohq qdfk ghu Vwhoohq}dko lq hlqvwhooljh/ }zhlvwhooljh/ guhlvwho0
oljh � � �/ doojhphlq ?0vwhooljh1 Lq ghu irojhqghq Gh�qlwlrq uhdolvlhuhq zlu gdv gxufk hlqhq rehuhq
Lqgh{1 Lp zhlwhuhq yhuzhqghq zlu nhlqh ehvrqghuhq Eh}hlfkqxqjhq iÿu glh Vwhoohq}dko yrq
Suçglndwhqyduldeohq/ gd zlu yrudxvvhw}hq/ gd� glh yhuzhqghwhq Iruphoq ulfkwlj jheloghw vlqg
xqg vlfk gdplw glh Vwhoohq}dko ghu Suçglndwyduldeohq dxv lkuhu Vwhooxqj lq hlqhu Irupho hujlew1
Zhqq hv qrwzhqglj lvw/ glh Vwhoohq}dko yrq Suçglndwyduldeohq jhvrqghuw dq}xjhehq/ vr vdjhq zlu
gdv plw jhzùkqolfkhq Zruwhq1 Iÿu ?0vwhooljh Suçglndwhqyduldeohq nùqqhq lq ghu Dqzhqgxqj
ghu Txdqwruhqorjln ehlp orjlvfkhq Vfkolh�hq eholheljh ?0vwhooljh Suçglndwh hlqjhvhw}w zhughq1
G41 Suçglndwirupho= s�E�� xqg s?E��c � � � c �?�/ zrehl ? � 2/ vlqg Suçglndwiruphoq jhqdx
gdqq/ zhqq s� hlqh hlqvwhooljh/ s? hlqh ?0vwhooljh Suçglndwhqyduldeoh xqg �c ��c � � � c �? Lqglylgx0
hqyduldeohq vlqg1

Zlu vhw}hq hlqh Dxvvdjhqorjln plw ghq Rshudwruhq �/ a/ b/ �/ �/ m xqg | yrudxv xqg gh�qlhuhq=
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<1 Ndslwho Txdqwruhqorjln

G51 Txdqwruhqorjlvfkh Irupho=
41 Doohlqvwhkhqgh Dxvvdjhqyduldeohq xqg Suçglndwiruphoq vlqg txdqwruhqorjlvfkh Iruphoq1
51 Zhqq � hlqh txdqwruhqorjlvfkh Irupho lvw/ vr lvw �� hlqh txdqwruhqorjlvfkh Irupho1
61 Zhqq � hlqh txdqwruhqorjlvfkh Irupho xqg � hlqh Lqglylgxhqyduldeoh lvw/ vr vlqg ;�� xqg

<�� txdqwruhqorjlvfkh Iruphoq1
71 Zhqq � xqg � txdqwruhqorjlvfkh Iruphoq vlqg/ vr vlqg dxfk E�a��/ E�b��/ E� � ��/

E� � ��/ E� m �� xqg E� |�� txdqwruhqorjlvfkh Iruphoq1
81 Hlqh txdqwruhqorjlvfkh Irupho olhjw qxu yru/ zhqq hv dxi Juxqg yrq 407 ghu Idoo lvw1

G61 Zlunxqjvehuhlfk hlqhv Txdqwruv ;� e}z1 <� qhqqhq zlu glh xqplwwhoedu dxi ;� e}z1
<� irojhqgh Irupho1

G71 Hlq Yrunrpphq hlqhu Lqglylgxhqyduldeohq � lq hlqhu Irupho � lvw jhexqghq jhqdx
gdqq/ zhqq hv xqplwwhoedu dxi ; rghu < irojw rghu zhqq hv vlfk lp Zlunxqjvehuhlfk yrq ;�
rghu <� eh�qghw1

G81 Hlq Yrunrpphq hlqhu Lqglylgxhqyduldeohq � lq hlqhu Irupho � lvw iuhl jhqdx gdqq/ zhqq
hv qlfkw jhexqghq lvw1

Vr nrppw glh Yduldeoh % lq ghq Iruphoq ;%� E%�/ ;%'E%c +�/ ;%ER � � E%��/ ;%� E+� jhexqghq
xqg lq � E%�/ 'E%c +�/ ;+ER � � E%�� iuhl yru1 Lq E� E%� � ;%�ER � 'E+c %�� lvw gdv huvwh
Yrunrpphq yrq % hlq iuhlhv/ gdv }zhlwh xqg gulwwh vlqg jhexqghqh Yrunrpphq/ xqg + nrppw
iuhl yru1 Ghu Dxvguxfn �glh Yduldeoh � kdw nhlqh jhexqghqhq Yrunrpphq lq � +nrppw lq �
qlfkw jhexqghq yru,� ehghxwhw/ gd� � hqwzhghu ÿehukdxsw qlfkw lq � yrunrppw rghu dehu/ gd�
dooh Yrunrpphq yrq � lq � iuhlh Yrunrpphq vlqg1 Ghu Dxvguxfn �glh Yduldeoh � kdw nhlqh
iuhlhq Yrunrpphq lq � +nrppw lq � qlfkw iuhl yru,� ehghxwhw/ gd� � hqwzhghu ÿehukdxsw qlfkw
lq � yrunrppw rghu dehu/ gd� dooh Yrunrpphq yrq � lq � jhexqghqh Yrunrpphq vlqg1

Zlu wuh�hq glh johlfkhq Nrqyhqwlrqhq eh}ÿjolfk ghu Nodpphuhlqvsduxqjhq zlh lq ghu Dxv0
vdjhqorjln xqg yhuhlqeduhq/ gd� glh Txdqwruhq glh johlfkh Elqgxqjvvwçunh zlh gdv Qhjdwlrqv0
}hlfkhq ehvlw}hq1 Zlh lq ghu Dxvvdjhqorjln jhvwdwwhw xqv glh Iruphogh�qlwlrq hlqhuvhlwv/ dxv
hlqidfkhq Iruphoq nrpsol}lhuwh dxi}xedxhq1 Dqghuhuvhlwv jhvwdwwhw xqv glh Iruphogh�qlwlrq
yrq hlqhu eholheljhq jhjhehqhq ]hlfkhquhlkh }x hqwvfkhlghq/ re vlh hlqh Irupho lvw rghu qlfkw1
ßexqjhq=

41 Eloghq Vlh hlqh txdqwruhqorjlvfkh Irupho/ glh dxv plqghvwhqv 53 Juxqg}hlfkhq ehvwhkw$
Ehqxw}hq Vlh gdehl plqghvwhqv hlqpdo mhghq ghu Sxqnwh 407 ghu Iruphogh�qlwlrq$

51 Suÿihq Vlh/ zhofkh ghu irojhqghq ]hlfkhquhlkhq txdqwruhqorjlvfkh Iruphoq vlqg xqg zhofkh
qlfkw$ Ehuÿfnvlfkwljhq Vlh gdehl qlfkw glh Nrqyhqwlrqhq eh}ÿjolfk ghu Nodpphuhlqvsduxq0
jhq$
d, ^ b � E%�
e, E;+ � <5� E5��
f, E<%� E+� � ;%'E%��
g, E� E+� a'E%�� b ER � ;%� E%��
h, EEE^ � ;5-E%c +�� a E� E+� b'E%��� � R�

61 Suÿihq Vlh/ zhofkh ghu Dxvguÿfnh d0h dxv ßexqj 5 ehl Ehuÿfnvlfkwljxqj xqvhuhu Ihvwohjxq0
jhq ÿehu Nodpphuhlqvsduxqjhq txdqwruhqorjlvfkh Iruphoq vlqg$

71 ßehusuÿihq Vlh/ re glh irojhqghq ]hlfkhquhlkhq txdqwruhqorjlvfkh Iruphoq qdfk G5 vlqg$
0 E;%R � ;+^�
0 R � E;%� E%� � ;+� E+��
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Devfkqlww <15 Vsudfkh ghu Txdqwruhqorjln
0 E;%E� E%� m 'E%�� b E;+E� E+� � -E+�� � 'E+���
0 ;%<+E� E%� � E<5-E5c +� � 'E%c +���
0 E'E%� � ;%� E%� a-E%��

81 Zlhylho Juxqg}hlfkhq hqwkçow ghu nÿu}hvwh txdqwruhqorjlvfkh Dxvguxfn/ lq ghp mhghu Sxqnw
ghu Iruphogh�qlwlrq G5 plqghvwhqv hlqpdo }xu Dqzhqgxqj nrppwB

91 Zlhylho yhuvfklhghqh txdqwruhqorjlvfkh Iruphoq odvvhq vlfk dxv ghq irojhqghq ]hlfkhq xqg
]hlfkhqnrpelqdwlrqhq eloghqB Mhghv ghu dqjhjhehqhq ]hlfkhq vroo gdehl jhqdx hlqpdo lq
mhghu Irupho yrunrpphq1
<%/ ;%/ � E%�/ 'E%�/ �/ E/ �1

:1 Nhqq}hlfkqhq Vlh lq ghq irojhqghq txdqwruhqorjlvfkhq Iruphoq glh Zlunxqjvehuhlfkh
ghu Txdqwruhq vrzlh glh iuhlhq xqg jhexqghqhq Yrunrpphq ghu Lqglylgxhqyduldeohq$
Ehuÿfnvlfkwljhq Vlh gdehl glh Ihvwohjxqjhq ÿehu Nodpphuhlqvsduxqjhq$
0 ;%<+� E%c +� a'E%c +� � <5-E%c +�
0 � E%� � ;+E� E+� � � E%��
0 ;%� E%� a ;%'E%� � <+'E+� a � E%�
0 <5ER a <%E� E%c +� � ;+'E%c +�� � R a'E%c 5��

;1 Hujçq}hq Vlh gdv Doskdehw ghu Dxvvdjhqorjln dxv ßexqj 44 ghv Devfkqlwwv 5 ghv ylhuwhq
Ndslwhov gxufk Lqglylgxhqyduldeohq/ Suçglndwhqyduldeohq/ Nodpphuq +iÿu Suçglndwiruphoq,
xqg glh ehlghq Txdqwruhq � +hqwvsulfkw ;, xqg P +hqwvsulfkw <,/ xqg irupxolhuhq Vlh glh
txdqwruhqorjlvfkh Iruphogh�qlwlrq iÿu glh �xndvlhzlf}vfkh nodpphuiuhlh Vfkuhlezhlvh$

<1 Gh�qlhuhq Vlh iÿu glh Iruphovsudfkh dxv ßexqj ; glh Dxvguÿfnh �Zlunxqjvehuhlfk hlqhv
Txdqwruv�/ �jhexqghqhv Yrunrpphq hlqhu Lqglylgxhqyduldeohq� vrzlh �iuhlhv Yrunrpphq
hlqhu Lqglylgxhqyduldeohq�$

431 ßehusuÿihq Vlh/ zhofkh ghu irojhqghq ]hlfkhquhlkhq Iruphoq qdfk ghu Gh�qlwlrq yrq
�xndvlhzlf} vlqg$ ßehuvhw}hq Vlh glh nruuhnwhq Dxvguÿfnh lq glh ÿeolfkh Shdqr0Uxvvhoovfkh
Vfkuhlezhlvh$
0 �%P+� E%c +�P5'E%c 5�
0 �g�%� E%��%'E%��%g� E%�'E%�
0 �%��+� E%�'E+���%� E%�P+'E+�
0 ��%P+g� E%c +�P5�� E5c +�'E5c +�
0 �%�+�5�g� E%c +�� E+c 5�� E%c 5�

441 ßehuvhw}hq Vlh glh irojhqghq Iruphoq lq glh nodpphuiuhlh Vfkuhlezhlvh yrq �xndvlhzlf}$
0 R � <%� E%�
0 ;%E� E%� � � E%��
0 ;%E� E%� � 'E%�� � E;%� E%� � ;%'E%��
0 E�;%E� E%�a'E%��bE;%� E%�a;%'E%���aEE�;%� E%�b�;%'E%��b;%�E� E%� � �'E%���

451 Uxvvhoo xqg Zklwhkhdg iÿkuhq lq lkuhu �Sulqflsld Pdwkhpdwlfd� ghq Ehjul� ghu �irupdohq
Lpsolndwlrq� hlq1 Glh irupdoh Lpsolndwlrq �� E%� �% 'E%�� zlug jhohvhq dov �iÿu dooh %/
zhqq � E%�/ vr 'E%�� xqg �� E%c +� �%+ 'E%c +�� dov �iÿu dooh % xqg iÿu dooh +/ zhqq � E%c +�/
vr 'E%c +��1 Glhvh irupdohq Dxvguÿfnh zhughq dxfk �elqçuh Txdqwruhq� jhqdqqw1 Glh
gxufk glh irojhqghq Gh�qlwlrqhq hlqjhiÿkuwhq elqçuhq Txdqwruhq hupùjolfkhq hlqh vwdunh
Yhuhlqidfkxqj ghu ÿeolfkhq Iruphovsudfkh1
G41 E� �@�@2@����@? �� �(es ;@�;@2;@� � � �;@?E� � ��/ ? ' �c 2c � � � �
G51 E� �@�@2@����@? �� �(es ;@�;@2;@� � � �;@?E� � ��/ ? ' �c 2c � � � �
G61 E� m@ �� �(es ;@E� m ��
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<1 Ndslwho Txdqwruhqorjln
Yhuhlqidfkhq Vlh xqwhu Ehqxw}xqj ghu Gh�qlwlrqhq 406 glh irojhqghq Iruphoq$
0 ;%EE� E%� � 'E%�� � E�� E%� b'E%���
0 ;%E� E%� � 'E%�� � E;%� E%� � ;%'E%��
0 ;%� E%� � ;%E'E%� � � E%��
0 ;%EE� E%� m 'E%�� m E'E%� m � E%���
0 ;%;+;5E� E%� � 'E+� � � E%� � -E5��

461 Iÿjhq Vlh }xu Vsudfkh ghu nodvvlvfkhq Dxvvdjhqorjln glh lq G6 +Dxijdeh 45, hlqjhiÿkuwh
irupdoh Qhjdwdgmxqnwlrq dov hlq}ljhq txdqwruhqorjlvfkhq Juxqgrshudwru klq}x/ xqg gh�0
qlhuhq Vlh glh irojhqghq Dxvguÿfnh$
0 ;@�
0 <@�
0 ;@E� � ��
0 ;@E� � ��
0 <@E� � ��
0 <@E� � ��

<16 Vhpdqwlvfkh Uhjhoq ghu nodvvlvfkhq Txdqwruhqwkhrulh
Hlq Juxqgehjul� ghu wudglwlrqhoohq Txdqwruhqwkhrulh lvw ghu Ehjul� ghv Zhuwehuhlfkv ghu Lq0
glylgxhqyduldeohq1

Ghu Dxvguxfn �Zhuwehuhlfk ghu Lqglylgxhqyduldeohq� zlug lq }zhl yhuvfklhghqhq Ehghxwxq0
jhq yhuzhqghw1 Huvwhqv phlqw pdq klhuehl hlqh Lqwhusuhwdwlrq ghu V|peroh hlqhv irupdohq
V|vwhpv +lp yruolhjhqghq Idoo ghv Suçglndwhqndonÿov,/ ehl ghu glh Lqglylgxhqyduldeohq dov Re0
mhnwh ehwudfkwhw zhughq/ iÿu glh Vxemhnwwhuplql hlqjhvhw}w zhughq +rghu dov Ohhuvwhoohq iÿu
Vxemhnwhuplql dqjhvhkhq zhughq,1 Glhvh Dx�dvvxqj fkdudnwhulvlhuw dehu qlfkw glh Vsh}l�n ghu
wudglwlrqhoohq Txdqwruhqwkhrulh1 Vlh lvw qxu hlq Vsh}ldoidoo iÿu glh Yhuzhqgxqj irupdohu V|vwhph
ehlp Dxiedx hlqhu orjlvfkhq Wkhrulh1 Fkdudnwhulvwlvfk iÿu glh wudglwlrqhooh Txdqwruhqwkhrulh
lvw glh }zhlwh Ehghxwxqj ghv Dxvguxfnv �Zhuwehuhlfk ghu Lqglylgxhqyduldeohq�1 Zlu ehwudfk0
whq Vlh hwzdv dxviÿkuolfkhu1 Xp glh huzçkqwh ]zhlghxwljnhlw }x yhuphlghq/ yhuzhqghq zlu lq
ghp Idoo ghq Dxvguxfn �irupdohu Zhuwehuhlfk ghu Lqglylgxhqyduldeohq�1

Hv zlug hlqh Phqjh yrq Remhnwhq dqjhjhehq/ glh dov Lqglylgxhq dxv ghp irupdohq Zhuweh0
uhlfk ghu Lqglylgxhqyduldeohq dqjhvhkhq zhughq1 Glh Phqjh glhvhu Lqglylgxhq lvw ghu irupdoh
Zhuwehuhlfk ghu Lqglylgxhqyduldeohq1 Glhvh Remhnwh zhughq plw ghp ]lho dqjhjhehq/ gd� vlh lq
Suçglndwiruphoq iÿu glh Lqglylgxhqyduldeohq hlqjhvhw}w zhughq nùqqhq1 Hv vlqg glhv dovr V|p0
eroh/ glh xqwhu ghp Jhvlfkwvsxqnw ghv Rshulhuhqv plw lkqhq ghq Yduldeohqv|perohq çkqolfk
vlqg1 Pdq zçkow gdehl ehvrqghuh Exfkvwdehq plw rghu rkqh Lqgl}hv xqg ehkdxswhw yrq lkqhq/
gd� vlh Lqglylgxhq dxv ghp irupdohq Zhuwehuhlfk ghu Lqglylgxhqyduldeohq vlqg1 Jhzùkqolfk
yhuzhqghw pdq iÿu glhvh ]zhfnh glh qdwÿuolfkhq ]dkohq �/ 2/ �/ e � � �

Zhlwhu zlug yrudxvjhvhw}w/ gd� ghu irupdoh Zhuwehuhlfk ghu Lqglylgxhqyduldeohq qlfkw ohhu
lvw1 Klq}x nrppw qrfk glh Dqqdkph/ gd� glh irupdohq Zhuwhehuhlfkh ghu Lqglylgxhqyduldeohq
johlfk vlqg/ g1 k1/ dooh lq Iruphoq hlqhu ehvwlppwhq Iruphonodvvh yrunrpphqghq Lqglylgxhqyd0
uldeohq qhkphq Zhuwh dxv hlq xqg ghpvhoehq irupdohq Zhuwehuhlfk dq1 Lq ghq Içoohq/ zr pdq
yrq hlqhp eholheljhq Lqglylgxhqehuhlfk vsulfkw/ ehghxwhw glhv nhlqhvzhjv/ gd� glhvhu Ehuhlfk
qlfkw dqjhjhehq zlug1 Gdehl zlug ylhophku hlq eholheljhu jhjhehqhu Lqglylgxhqehuhlfk +rghu
mhghu eholheljh Lqglylgxhqehuhlfk, yrudxvjhvhw}w1 Gd glh orjlvfkhq Uhjhoq iÿu hlqhq eholheljhq
qlfkw ohhuhq irupdohq Lqglylgxhqehuhlfk dxijhvwhoow zhughq/ kdw glh Duw ghu Lqglylgxhq nhlqh
Ehghxwxqj/ zlfkwlj lvw qxu lkuh Dq}dko1
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Devfkqlww <16 Vhpdqwlvfkh Uhjhoq
Zlu iÿkuhq zhlwhu ghq Ehjul� �irupdohu Zhuwehuhlfk hlqhu Suçglndwirupho eh}ÿjolfk ghu

Lqglylgxhqyduldeohq� hlq1 Ghu Nÿu}h kdoehu yhuzhqghq zlu ghq Dxvguxfn �Zhuwehuhlfk hlqhu
Suçglndwirupho�1 Ghq Zhuwehuhlfk hlqhu Suçglndwirupho sE��c � � � c �?�/ zrehl ? � �/ eloghq dooh
pùjolfkhq Dxvguÿfnh ghu Irup sE&�c � � � c &?�/ zrehl &�c � � � c &? Lqglylgxhq dxv ghpZhuwehuhlfk
ghu Lqglylgxhqyduldeohq vlqg +qlfkw xqehglqjw sdduzhlvh yhuvfklhghq,1

Zlu ehwudfkwhq gdv Jhvdjwh dq Ehlvslhohq1 Qhkphq zlu glh Suçglndwirupho � E%�1 Zhqq ghu
Zhuwehuhlfk ghu Lqglylgxhqyduldeohq dxv ghq ehlghq Lqglylgxhq &� xqg &2 ehvwhkw/ vr eloghq glh
ehlghq Dxvguÿfnh � E&�� xqg � E&2� ghqZhuwehuhlfk ghu dqjhjhehqhq Suçglndwirupho1 Zhqq glh
qdwÿuolfkhq ]dkohq ghq Zhuwehuhlfk ghu Lqglylgxhqyduldeohq eloghq/ vr ehvwhkw ghu Zhuwehuhlfk
ghu Suçglndwirupho � E%� dxv ghq Dxvguÿfnhq � E��/ � E2�/ � E��/ � Ee� � � � xvz1

Ehwudfkwhq zlu zhlwhu glh Irupho 'E%�c %2�1 Zhqq glh V|peroh &� xqg &2 ghq Zhuwehuhlfk
ghu Lqglylgxhqyduldeohq eloghq/ vr ehvwhkw ghu Zhuwehuhlfk ghu Irupho 'E%�c %2� dxv ghq Dxv0
guÿfnhq 'E&�c &��/ 'E&�c &2�/ 'E&2c &��/ 'E&2c &2�1 Eloghq klqjhjhq glh qdwÿuolfkhq ]dkohq ghq
Zhuwehuhlfk ghu Lqglylgxhqyduldeohq/ vr eloghq ghq Zhuwehuhlfk yrq 'E%�c %2� dooh pùjolfkhq
Dxvguÿfnh 'E6�c62�/ zrehl 6� ' �c 2 � � � xqg 62 ' �c 2 � � �

Dxvguÿfnh ghu Irup 'E&�c � � � c &?� vlqg Hohphqwh dxv ghp Zhuwehuhlfk yrq 'E%�c � � � c %?�1
Pdq ndqq vlh }x ghq txdqwruhqorjlvfkhq Iruphoq uhfkqhq/ zhqq pdq ghuhq Gh�qlwlrq hqw0
vsuhfkhqg hujçq}w1 Dxfk zlu yhuidkuhq vr= Zhqq � hlq Hohphqw dxv ghp Zhuwehuhlfk ghu
Suçglndwirupho � lvw/ vr lvw � hlqh txdqwruhqorjlvfkh Irupho1 Mhw}w ndqq pdq dxfk vlqqyro0
ohuzhlvh ghq Dxvguxfn �Irupho dxv ghp Zhuwehuhlfk yrq �� +zrehl � hlqh txdqwruhqorjlvfkh
Irupho lvw, yhuzhqghq1

Zlu ghkqhq ghq Ehjul� ghv Zhuwehuhlfkv dxi eholheljh txdqwruhqorjlvfkh Iruphoq dxv1 Dq0
jhqrpphq/ � vhl hlqh Irupho/ xqg ��c � � � c �? E? � f� vhlhq dooh iuhl lq lku yrunrpphqghq
Lqglylgxhqyduldeohq1 Ghu Dxvguxfn �i��c � � � c �?*&�c � � � c &?j pùjh glh Irupho vhlq/ glh dxv �
gxufk Huvhw}hq doohu iuhlhq Yrunrpphq mhghu Lqglylgxhqyduldeohq �� E� ' �c � � � c ?� lq � gxufk
hlq Lqglylgxxp &� dxv ghp Zhuwehuhlfk ghu Lqglylgxhqyduldeohq L +rghu dxv hlqhp jhjhehqhq
Lqglylgxhqehuhlfk L, jheloghw zlug1

�Zhuwehuhlfk yrq �� qhqqhq zlu glh Phqjh doohu pùjolfkhq Iruphoq �i��c � � � c �?*&�c � � � c &?j/
zrehl &�c � � � c &? Lqglylgxhq dxv hlqhp jhjhehqhq Ehuhlfk L vlqg1
Zlu zçkohq mhw}w irojhqgh vhpdqwlvfkh Uhjhoq=
UV41 Ghq Iruphoq dxv ghp Zhuwehuhlfk hlqhu Suçglndwirupho zhughq Zhuwh jhqdxvr zlh
ghq Dxvvdjhqyduldeohq }xjhvfkulhehq1 Gdehl vlqg }zhl Hohphqwh dxv ghp Zhuwehuhlfk hlqhu
jhjhehqhq Suçglndwirupho jhqdx gdqq yhuvfklhghq/ zhqq vlh vlfk judsklvfk xqwhuvfkhlghq1

UV51 Hlqh Irupho ;�� kdw iÿu hlqhq jhjhehqhq Zhuwnrpsoh{ lkuhu iuhlhq Yduldeohq lq ghp
Lqglylgxhqehuhlfk L ghq Zhuw �/ zhqq glh Irupho �i�*&j ehl ghp johlfkhq Zhuwnrpsoh{
lkuhu iuhlhq Yduldeohq iÿu mhghv eholheljh Lqglylgxxp & dxv ghp Ehuhlfk L ghq Zhuw � kdw1

UV61 Hlqh Irupho <�� lvw çtxlydohqw plw ghu Irupho �;���1
G41 Hlqh Irupho � lvw hlqh Wdxwrorjlh lp Lqglylgxhqehuhlfk N +lvw N0jÿowlj, jhqdx
gdqq/ zhqq dooh Iruphoq dxv ghp Zhuwehuhlfk yrq � ghq Zhuw � kdehq1

G51 Hlqh Irupho � lvw hlqh Wdxwrorjlh +lvw doojhphlqjÿowlj, jhqdx gdqq/ zhqq vlh lq
mhghp qlfkw ohhuhq Lqglylgxhqehuhlfk hlqh Wdxwrorjlh lvw1

G61 Hlqh Irupho � lvw lq hlqhp Lqglylgxhqehuhlfk N huiÿooedu jhqdx gdqq/ zhqq plq0
ghvwhqv hlqh ghu Iruphoq dxv ghp Zhuwehuhlfk yrq � ghq Zhuw � dqqhkphq ndqq1

G71 Hlqh Irupho � lvw huiÿooedu jhqdx gdqq/ zhqq vlh lq plqghvwhqv hlqhp qlfkw ohhuhq
Lqglylgxhqehuhlfk huiÿooedu lvw1

G81 Hlqh Irupho � lvw hlqh Nrqwudglnwlrq lq hlqhp Lqglylgxhqehuhlfk N jhqdx gdqq/
zhqq dooh Iruphoq dxv ghp Zhuwehuhlfk yrq � ghq Zhuw s kdehq1
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<1 Ndslwho Txdqwruhqorjln
G91 Hlqh Irupho � lvw hlqh Nrqwudglnwlrq jhqdx gdqq/ zhqq vlh lq mhghp qlfkw ohhuhq
Lqglylgxhqehuhlfk hlqh Nrqwudglnwlrq lvw1

G:1 Hlqh Irupho � lvw orjlvfk lqghwhuplqlhuw jhqdx gdqq/ zhqq vlh nhlqh Wdxwrorjlh xqg
nhlqh Nrqwudglnwlrq lvw1

G;1 Hlqh Irupho � irojw vhpdqwlvfk dxv ghq Iruphoq ��c � � � c �? E? � �� +v|perolvfk=
��c � � � c �? m' �, jhqdx gdqq/ zhqq irojhqgh Dekçqjljnhlw jlow= zhqq �� ' �c � � � c �? ' �/ vr
� ' �1

Dxv ghq jhjhehqhq Gh�qlwlrqhq hujhehq vlfk xqplwwhoedu irojhqgh Phwdwkhruhph=
PW41 Zhqq hlqh Irupho � nhlqh Wdxwrorjlh lvw/ vr lvw �� huiÿooedu1
PW51 Zhqq �� hlqh Wdxwrorjlh lvw/ vr lvw � hlqh Nrqwudglnwlrq1
Zlu iÿkuhq hlqljh Ehlvslhoh dq1 ]xqçfkvw ehwudfkwhq zlu glh Suçglndwirupho 'E%�c %2�1 Ghq
Zhuwehuhlfk ghu Lqglylgxhqyduldeohq pùjhq ]dkohq �/ 2/ xqg � eloghq1 Glh irojhqghq Dxvguÿfnh
eloghq ghq Zhuwehuhlfk ghu Irupho 'E%�c %2�=

'E�c ��/ 'E�c 2�/ 'E�c ��/
'E2c ��/ 'E2c 2�/ 'E2c ��/
'E�c ��/ 'E�c 2�/ 'E�c ��1

Gd pdq mhghp ghu 'E�c &� qdfk ghu Uhjho UV4 ghq Zhuw � }xvfkuhlehq ndqq/ lvw 'E%�c %2�
huiÿooedu1

Ehwudfkwhq zlu mhw}w glh Irupho 'E%�c %2� b �'E%�c %2�1 Dqjhqrpphq/ L vhl hlq eholheljhu
Lqglylgxhqehuhlfk/ xqg &� xqg &2 vhlhq eholheljh +qlfkw xqehglqjw yhuvfklhghqh, Lqglylgxhq dxv
glhvhp Ehuhlfk1 Lq glhvhp Idooh lvw 'E&�c &2� hlqh eholheljh Irupho dxv ghp Zhuwehuhlfk ghu
Irupho 'E%�c %2�/ xqg 'E&�c &2�b�'E&�c &2� lvw hlqh eholheljh Irupho dxv ghp Zhuwehuhlfk ghu
ehwudfkwhwhq Irupho1 Gd mhghv 'E&�c &2�b�'E&�c &2� ghq Zhuw � kdw/ lvw 'E%�c %2�b�'E%�c %2�
hlqh Wdxwrorjlh1

Ehwudfkwhq zlu glh Irupho ;%�;%2E� E%�� � � E%2��1 Lq hlqhp Lqglylgxhqehuhlfk L plw qxu
hlqhp Lqglylgxxp � lvw vlh hlqh Wdxwrorjlh +vlh lvw �0jÿowlj,/ gd � E�� � � E�� glh hlq}ljh Irupho
dxv lkuhp Zhuwehuhlfk xqg hlqh Wdxwrorjlh lvw1 Lq hlqhp Ehuhlfk L plw }zhl Lqglylgxhq &� xqg
&2 lvw vlh nhlqh Wdxwrorjlh +vlh lvw qlfkw 20jÿowlj,/ gd glh Iruphoq � E&�� � � E&2�/ � E&2� � � E&��
dxv lkuhp Zhuwehuhlfk nhlqh Wdxwrorjlhq vlqg1 Irojolfk lvw dxfk ;%�;%2E� E%�� � � E%2�� nhlqh
Wdxwrorjlh1

Glh Irupho <%<+E� E%� a �� E+�� lvw ehlvslhovzhlvh lq hlqhp Lqglylgxhqehuhlfk plw }zhl Lq0
glylgxhq huiÿooedu/ gd � E�� a �� Ef� ghq Zhuw � dqqhkphq ndqq/ zçkuhqg vlh lq hlqhp Eh0
uhlfk plw qxu hlqhp Lqglylgxxp qlfkw huiÿooedu lvw/ gd � Ef� a �� Ef� lpphu ghq Zhuw s kdw1
Hv jlew dxfk Iruphoq/ glh lq hlqhp xqhqgolfkhq Ehuhlfk huiÿooedu vlqg/ dehu lq mhghp hqg0
olfkhq Ehuhlfk xqhuiÿooedu1 Hlqh vrofkh Irupho lvw ehlvslhovzhlvh ;%<+'E%c +� a ;%�'E%c %� a
a;%;+;5E'E%c +�a'E+c 5� � 'E%c 5��1 Glhvh Irupho lvw hwzd lp Ehuhlfk ghu qdwÿuolfkhq ]dkohq
huiÿooedu/ zhqq zlu'E%c +� dov gdv Suçglndw �% lvw nohlqhu dov +� ghxwhq1 Lq mhghp hqgolfkhq ]dk0
ohqehuhlfk qlppw klqjhjhq hlqhv ghu Nrqmxqnwlrqvjolhghu ghq Zhuw s dq1 Iÿu mhghq hqgolfkhq
Ehuhlfk lvw glh nodvvlvfkh Txdqwruhqorjln hqwvfkhlgedu1 Zhqq ghu Lqglylgxhqehuhlfk ? Lqglylgx0
hq hqwkçow/ vr nùqqhq zlu hlqh Irupho ;%� E%� dov hlqh Nrqmxqnwlrq � E��a� E2�a � � �a� E?� xqg
hlqh Irupho <%� E%� dov hlqh Dgmxqnwlrq � E��b� E2�b � � �b� E?� dx�dvvhq1 Yrq glhvhq Iruphoq
ndqq pdq plw Kloih ghu ÿeolfkhq Zdkukhlwvwdehoohq ihvwvwhoohq/ re vlh Wdxwrorjlhq/ Nrqwudgln0
wlrqhq rghu orjlvfk lqghwhuplqlhuwh Iruphoq vlqg1 Zhqq ghu Lqglylgxhqehuhlfk xqhqgolfk lvw/
vr jlew hv klqjhjhq nhlq doojhphlqhv Hqwvfkhlgxqjvyhuidkuhq1

Dxijdeh ghu nodvvlvfkhq Txdqwruhqorjln lvw hv/ glh doojhphlqjÿowljhq txdqwruhqorjlvfkhq Iru0
phoq }x xqwhuvxfkhq1 Glh rehq dqjhjhehqhq Gh�qlwlrqhq xqg Uhjhoq jhvwdwwhq hv dehu qlfkw/
qdfk hlqhp doojhphlqhq Yhuidkuhq iÿu hlqh eholheljh Irupho ghu Txdqwruhqorjln }x hqwvfkhlghq/
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Devfkqlww <17 Yhqq0Gldjudpph
re vlh hlqh txdqwruhqorjlvfkh Wdxwrorjlh lvw rghu qlfkw1 Iÿu glh nodvvlvfkh Txdqwruhqorjln jlew
hv +lp Xqwhuvfklhg }xu Dxvvdjhqorjln, nhlq doojhphlqhv Hqwvfkhlgxqjvyhuidkuhq1 Ghvkdoe lvw
klhu hlq d{lrpdwlvfkhu rghu uhjhoorjlvfkhu Dxiedx +zlhghu lp Xqwhuvfklhg }xu Dxvvdjhqorjln,
huirughuolfk1

Grfk }xqçfkvw zhqghq zlu xqv hlqhp Hqwvfkhlgxqjvyhuidkuhq iÿu hlqhq Whlo ghu nodvvlvfkhq
Txdqwruhqorjln }x1
ßexqj=
Jhjhehq vhl hlq Lqglylgxhqehuhlfk L / ehvwhkhqg dxv ghq qdwÿuolfkhq ]dkohq �/ 2/ �/ e/ D/ S/ ./
H/ b/ �f xqg glh Suçglndwh ��E@�c @2� +�@� lvw whloedu gxufk @2�, xqg �2E@�c @2� +�@� lvw nohlqhu
johlfk @2�,1 Ehqxw}hq Vlh glh vhpdqwlvfkhq Uhjhoq dxv Devfkqlww 6/ xqg ehvwlpphq Vlh/ zhofkh
Zhuwh glh irojhqghq Iruphoq lq ghp jhjhehqhq Lqglylgxhqehuhlfk dqqhkphq$
0 ��E%c +�
0 ;%<+��E%c +�
0 ;%��E%c ��
0 ;%��E%c 2�
0 <%E��E%c 2� a ��E2c %��
0 �2E%c +�
0 �2E%c �f�
0 ;%�2E%c �f�
0 ;%<+�2E+c %�
0 ;%<+�2E%c +�
0 ��E%c +� a ��E5c %� �%+5 � E5c +�

<17 Yhqq0Gldjudpph
Ghq Whlo ghu Txdqwruhqorjln/ ghu yrq ghq Suçglndwhqyduldeohq qxu hlqvwhooljh hqwkçow/ qhqqhq
zlu hlqvwhooljh Txdqwruhqorjln1 Vlh lvw hqwvfkhlgedu1 Iÿu glhvhq Whlo ghu Txdqwruhqorjln jlew
hv yhuvfklhghqh Hqwvfkhlgxqjvyhuidkuhq1 Zlu vwhoohq }xqçfkvw gdu/ zlh zlu plw Kloih ghu vrjh0
qdqqwhq Yhqq0Gldjudpph Iruphoq ghu hlqvwhooljhq Txdqwruhqorjln ÿehusuÿihq nùqqhq1 Glhvh
Gldjudpph zxughq qdfk ghp hqjolvfkhq Orjlnhu M1 Yhqq +4;6704<56, ehqdqqw1 Zlu vfklo0
ghuq klhu hlq Yhuidkuhq/ gdv lq ghq phwkrglvfkhq Juxqgjhgdqnhq dxi ghq Yhqq0Gldjudpphq
dxiedxw +Erunrzvnl 4<94,1 Plw Kloih glhvhv Yhuidkuhqv ndqq mhgh Irupho � ghu hlqvwhooljhq
Txdqwruhqorjln ÿehusuÿiw zhughq/ glh glh irojhqgh Ehglqjxqj E huiÿoow= Zhqq hlqh Whloirupho
ghu Irupho � glh Irup ;��� rghu <��� kdw/ hqwkçow �� nhlqh Whloirupho ghu Irup ;��2 rghu
<��2 ghuduw/ gd� � xqg � yhuvfklhghq vlqg/ dehu vrzrko � dov dxfk � iuhl lq �2 yrunrpphq1
Glh ehlghq irojhqghq Iruphoq huiÿoohq ehlvslhovzhlvh qlfkw glh Ehglqjxqj E =
;%<+E� E%� � 'E+��/ <+;%E� E%� � 'E+��1

Dooh Iruphoq ghu hlqvwhooljhq Txdqwruhqorjln/ glh glh Ehglqjxqj E qlfkw huiÿoohq/ nùqqhq mhgrfk
gxufk çtxlydohqwh Xpirupxqjhq lq Iruphoq ÿehuiÿkuw zhughq/ glh glh Ehglqjxqj E huiÿoohq1
Ghq dqjhjhehqhq Iruphoq vlqg ehlvslhovzhlvh glh irojhqghq ehlghq çtxlydohqw=
;%E� E%� � <+'E+��/ <+E<%� E%� � 'E+��1

Plw Kloih vrofkhu çtxlydohqwhu Xpirupxqjhq xqg ghv klhu gdujhvwhoowhq Yhuidkuhqv nùqqhq dovr
dooh Iruphoq ghu hlqvwhooljhq Txdqwruhqorjln ÿehusuÿiw zhughq1 Dxv Juÿqghq ghu Hlqidfkkhlw
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<1 Ndslwho Txdqwruhqorjln
ehwudfkwhq zlu qxu Iruphoq/ glh glh Ehglqjxqj E huiÿoohq1 Jhpç� ghq wkhruhwlvfkhq Juxqgdq0
qdkphq ghu nodvvlvfkhq Txdqwruhqorjln whlow mhghv Suçglndw glh Jhjhqvwçqgh hlqhv eholheljhq
jhjhehqhq Lqglylgxhqehuhlfkhv lq }zhl Phqjhq hlq/ lq glh Phqjh ghu Jhjhqvwçqgh/ glh glhvhv
Suçglndw huiÿoohq/ xqg lq glh Phqjh ghu Jhjhqvwçqgh/ glh glhvhv Suçglndw qlfkw huiÿoohq1 Iÿu
hlq jhjhehqhv Suçglndw � zroohq zlu glh Phqjh ghu Jhjhqvwçqgh/ glh glhvhv Suçglndw huiÿoohq/
glh Huiÿooxqjvphqjh glhvhv Suçglndwv qhqqhq xqg vlh gxufk .%� E%� nhqq}hlfkqhq1 Glh Phqjh
ghu Jhjhqvwçqgh/ glh gdv Suçglndw � qlfkw huiÿoow/ lvw lghqwlvfk plw ghu Huiÿooxqjvphqjh ghv
Suçglndwv �� / zlu nhqq}hlfkqhq vlh dov .%�� E%�1 Ghq jhvfkloghuwhq Vdfkyhukdow ndqq pdq
judsklvfk zlh irojw gduvwhoohq=

Gldjudpp 4
Gdv Uhfkwhfn uhsuçvhqwlhuw klhu glh Phqjh doohu Jhjhqvwçqgh +ghq Lqglylgxhqehuhlfk,/ ghu De0
vfkqlww L +ghu Nuhlv, glh Huiÿooxqjvphqjh yrq � / g1 k1 .%� E%� xqg Devfkqlww LL glh Phqjh
yrq Jhjhqvwçqghq/ glh � qlfkw huiÿoohq/ g1 k1 .%�� E%�1 Plw Kloih glhvhv Gldjudppv nùqqhq
zlu dooh Iruphoq ghu hlqvwhooljhq Txdqwruhqorjln/ glh glh Ehglqjxqj E huiÿoohq xqg qxu hlqh
Suçglndwhqyduldeoh hqwkdowhq/ ÿehusuÿihq1

Gd vlfk lq ghp klhu ehwudfkwhwhq Ehuhlfk ghu Txdqwruhqorjln glh Txdqwruhq qxu dxi Lqglyl0
gxhqyduldeohq xqg qlfkw dxi Suçglndwhqyduldeohq eh}lhkhq/ nùqqhq zlu glh Suçglndwhqyduldeohq
dov eholheljh Suçglndwh ghxwhq1 Zlu huoçxwhuq glhvhv Yhuidkuhq dp Ehlvslho yrq=
+4, ;%� E%� � <%� E%�1
Dxv ghu Dxvvdjhqorjln zlvvhq zlu/ gd� hlqh Vxemxqnwlrq qxu gdqq ghq Zhuw s dqqlppw/ zhqq
gdv Dqwh}hghqw ghq Zhuw � xqg gdv Nrqvhtxhqw ghq Zhuw s kdw1 Xp }x }hljhq/ gd� glh Irupho
+4, hlqh Wdxwrorjlh lvw/ jhqÿjw hv r�hqedu/ zhqq zlu }hljhq/ gd� gdv Nrqvhtxhqw qlfkw ghq
Zhuw s dqqhkphq ndqq/ idoov gdv Dqwh}hghqw ghq Zhuw � kdw1 Zlu qhkphq dovr dq/ gd� gdv
Dqwh}hghqw ;%� E%� ghq Zhuw � kdw1 ;%� E%� kdw dehu qxu gdqq ghq Zhuw �/ zhqq .%�� E%�
ohhu lvw1 Lp Gldjudpp vwhoohq zlu gdv gdgxufk gdu/ gd� zlu ghq Devfkqlww LL vfkud!huhq1 Lq
ghu judsklvfkhq Gduvwhooxqj zroohq zlu zhlwhu glh H{lvwhq} plqghvwhqv hlqhv Jhjhqvwdqghv lq
hlqhp Devfkqlww ghv Gldjudppv gxufk hlq . nhqq}hlfkqhq1 Gd glh Txdqwruhqorjln qxu iÿu
eholheljh qlfkw ohhuh Lqglylgxhqehuhlfkh jlow xqg ghu Devfkqlww LL ohhu lvw/ nùqqhq zlu hlq . lp
Devfkqlww L ghv Gldjudppv vhw}hq=

Dxv glhvhp Gldjudpp nùqqhq zlu deohvhq/ gd� glh Irupho <%� E%� xqwhu ghq jhjhehqhq Eh0
glqjxqjhq ghq Zhuw � kdw1 Zlu kdehq dovr jh}hljw/ gd�/ idoov ;%� E%� ghq Zhuw � kdw/ dxfk
<%� E%� ghq Zhuw � kdw/ g1 k1 dehu/ gd� +4, hlqh Wdxwrorjlh lvw1

Lq ghq irojhqghq Wdehoohq zroohq zlu gduvwhoohq/ zlh glh Gldjudpph dxvvhkhq/ zhqq ;%� E%�
xqg <%� E%� ghq Zhuw � e}z1 ghq Zhuw s kdehq=
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Devfkqlww <17 Yhqq0Gldjudpph

zdku idovfk

;%� E%�

<%� E%�
Wde1 4

Glh Vfkud!huxqj ghxwhw lq glhvhp Gldjudpp dq/ gd� ghu hqwvsuhfkhqgh Devfkqlww ohhu lvw
+nhlqhq Jhjhqvwdqg hqwkçow,/ xqg gdv ]hlfkhq . ghxwhw dq/ gd� ghu hqwvsuhfkhqgh Devfkqlww
plqghvwhqv hlqhq Jhjhqvwdqg hqwkçow1 Iÿu glh Irupho
+5, <%� E%� � ;%� E%�
yhudqvfkdxolfkw gdv irojhqgh Gldjudpp/ gd� vlh nhlqh Wdxwrorjlh lvw=

Zhqq gdv Dqwh}hghqw ghu Irupho +5, <%� E%� ghq Zhuw � kdw/ vr hqwkçow ghu Ehuhlfk L ghv
Gldjudppv plqghvwhqv hlq Lqglylgxxp1 Dehu vfkrq lq hlqhp Lqglylgxhqehuhlfk yrq plqghvwhqv
}zhl Lqglylgxhq ndqq ghu Ehuhlfk LL dxfk hlq Lqglylgxxp hqwkdowhq/ g1 k1/ glh Irupho ;%� E%�
ndqq ghq Zhuw s kdehq1 Gdplw lvw jh}hljw/ gd� glh Irupho +5, nhlqh Wdxwrorjlh lvw1

Zlu jhkhq qxq }xu ßehusuÿixqj yrq Iruphoq ghu hlqvwhooljhq Txdqwruhqorjln ÿehu/ glh }zhl
yhuvfklhghqh Suçglndwh � xqg ' hqwkdowhq1 Ghuduwljh Iruphoq nùqqhq zlu judsklvfk plw Kloih
ghv irojhqghq Gldjudppv 5 ÿehusuÿihq=

Gldjudpp 5
Ehyru zlu hlqljh Iruphoq plw }zhl yhuvfklhghqhq Suçglndwhq ÿehusuÿihq/ yhudqvfkdxolfkhq zlu
xqv gdv judsklvfkh Elog iÿu glh Huiÿooxqjvphqjhq ghu zlfkwljvwhq }xvdpphqjhvhw}whq Suç0
glndwh1 Zlu ehjlqqhq plw ghu judsklvfkhq Gduvwhooxqj ghu Huiÿooxqjvphqjh hlqhv hlqidfkhq
Suçglndwv � =
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<1 Ndslwho Txdqwruhqorjln

41 .%� E%�

51 .%�� E%�

61 .%E� E%� a'E%��

71 .%E� E%� b'E%��

81 .%E� E%� � 'E%�� ' .%E�� E%� b'E%��

91 .%E� E%� � 'E%�� '
.%EE�� E%� b'E%�� a E� E%� b �'E%���

:1 .%E� E%�m'E%�� ' .%E�� E%� b �'E%��

;1 .%E� E%� |'E%�� ' .%E�� E%� a�'E%��

Glh Doojhphlqjÿowljnhlw ghu Irupho 6 oç�w vlfk gxufk gdv irojhqgh Gldjudpp qdfkzhlvhq=
+6, ;%� E%� a ;%E� E%� � 'E%�� � ;%'E%�

4;5



Devfkqlww <17 Yhqq0Gldjudpph

Zlu qhkphq }xqçfkvw dq/ gd� gdv Dqwh}hghqw ;%� E%�a;%E� E%� � 'E%�� ghqZhuw � kdw1 Gdqq
pÿvvhq ehlgh Jolhghu ghu Nrqmxqnwlrq ghq Zhuw � kdehq1 ;%� E%� kdw qxu ghq Zhuw �/ zhqq
glh Devfkqlwwh LL xqg LY ohhu vlqg1 ;%E� E%� � 'E%�� kdw qxu ghq Zhuw �/ zhqq ghu Devfkqlww
LLL ghv Gldjudppv ohhu lvw1 Hv eohlew qxu ghu Devfkqlww L xqvfkud!huw1 Dooh Jhjhqvwçqgh glhvhv
Devfkqlwwv huiÿoohq dehu 'E%�/ g1 k1/ xqwhu glhvhq Ehglqjxqjhq kdw ;%'E%� ghq Zhuw �1 Gdplw
lvw glh Doojhphlqjÿowljnhlw yrq +6, qdfkjhzlhvhq1
Nrqvwuxlhuhq zlu gdv Gldjudpp }xu ßehusuÿixqj ghu Irupho
+7, ;%E� E%� b'E%�� � ;%� E%� b ;%'E%�1

Zhqq gdv Dqwh}hghqw glhvhu Irupho ghq Zhuw � kdw/ vr lvw ghu Ehuhlfk LY ohhu1 Kdehq zlu hv
plw hlqhp Lqglylgxhqehuhlfk plw plqghvwhqv }zhl Lqglylgxhq }x wxq/ vr nùqqhq glh Ehuhlfkh
LL xqg LLL mhzhlov hlq Lqglylgxxp hqwkdowhq/ xqg gdv Nrqvhtxhqw ghu Irupho ndqq ghq Zhuw s
dqqhkphq1 Glh Irupho +7, lvw dovr nhlqh Wdxwrorjlh1
Iÿu guhl yhuvfklhghqh Suçglndwh � / ' xqg - hukdowhq zlu irojhqghv Gldjudpp=

Gldjudpp 6
Dov Ehlvslho iÿu hlqh Irupho plw 6 yhuvfklhghqhq Suçglndwhq ÿehusuÿihq zlu=
+8, ;%E� E%� � 'E%�� � E;%E'E%� � -E%�� � ;%E� E%� � -E%���1

Zhqq gdv Dqwh}hghqw glhvhu Irupho ;%E� E%� � 'E%�� ghq Zhuw � kdw/ vr pÿvvhq glh Ehuhlfkh
YLL xqg LLL ohhu vhlq1 Zhqq dx�hughp gdv Dqwh}hghqw ghu Uhvwirupho ;%E'E%� � -E%�� ghq
Zhuw � kdw/ vr pÿvvhq glh Ehuhlfkh Y xqg YL ohhu vhlq1 Xqwhu glhvhq Ehglqjxqjhq ndqq
glh Irupho ;%E� E%� � -E%�� qlfkw ghq Zhuw s dqqhkphq1 Gdv klhu gdujhvwhoowh judsklvfkh
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<1 Ndslwho Txdqwruhqorjln
Yhuidkuhq }x ßehusuÿixqj yrq Iruphoq ghu hlqvwhooljhq Txdqwruhqorjln zlug ehl 7 rghu phku
yhuvfklhghqhq Suçglndwhq }lhpolfk xqÿehuvlfkwolfk1 Lp qçfkvwhq Devfkqlww vfkloghuq zlu hlq
Yhuidkuhq/ gdv ehl hlqhu eholheljhq Dq}dko yrq Suçglndwhq yhuzhqghw zhughq ndqq1
ßexqjhq=
ßehusuÿihq Vlh plw Kloih yrq Yhqq0Gldjudpphq/ re glh irojhqghq Iruphoq txdqwruhqorjlvfkh
Wdxwrorjlhq vlqg rghu qlfkw=
41 <%E� E%� b'E%�� � <%� E%� a <%'E%�
51 ;%� E%� b �;%� E%�
61 <%E� E%� � 'E%�� � E<%� E%� � <%'E%��
71 ;%E� E%� b'E%�� � E;%� E%� b ;%'E%��
81 � E+� � ;%� E%�
91 ;%� E%� � �<%�� E%�
:1 ;%�� E%� � �<%� E%�
;1 <%E� E%� a �'E%�� b E;%� E%� � �<%�'E%��
<1 �<%E�� E%� b �'E%�� � �E;%� E%� � �;%'E%��
431 ;%E� E%� � 'E%�� a <%E'E%� � -E%�� � <%E� E%� � -E%��
441 ;%E� E%� � 'E%�� a ;%E'E%� � -E%�� � <%E� E%� � -E%��
451 �P%�� E%�'E%��P%� E%�PE%�'E%�
461 ��P%� E%�P%'E%�P%�� E%�'E%�$

<18 f0�0Phwkrgh
Gdv jhvfkloghuwh judsklvfkh Yhuidkuhq nùqqhq zlu gxufk hlq hlqidfkhuhv Yhuidkuhq huvhw}hq1
Gd}x wuh�hq zlu irojhqgh ]xrugqxqj= Glh Huiÿooxqjvphqjh .%� E%�/ ghu ghu Devfkqlww L yrq
Gldjudpp 4 hqwvsulfkw/ rugqhq zlu glh Fkdudnwhulvwln � }x/ zçkuhqg zlu ghu Phqjh .%�� E%�/
ghu ghu Devfkqlww LL hqwvsulfkw/ glh Fkdudnwhulvwln f }xrugqhq1 Glh Fkdudnwhulvwlnd � xqg f
vlqg qlfkw plw ghq Zdkukhlwvzhuwhq � xqg s lq ghu Dxvvdjhqorjln johlfk}xvhw}hq1 Glh Dqdorjlh
}x ghq Zdkukhlwvzhuwhq lvw mhgrfk r�hqvlfkwolfk/ gd glh Jhjhqvwçqgh/ glh }xp Ehuhlfk plw
ghu Fkdudnwhulvwln � jhkùuhq/ ehl ghu Hlqvhw}xqj lq � E%� hlqh Irupho plw ghp Zhuw � hujhehq/
zçkuhqg glh Jhjhqvwçqgh/ glh }xpEhuhlfk plw ghu Fkdudnwhulvwln f jhkùuhq/ ehl ghu Hlqvhw}xqj
lq � E%� hlqh Irupho plw ghp Zhuw s hujhehq1
Glh elvkhu jhwur�hqhq ]xrugqxqjhq idvvhq zlu lq ghu irojhqghq Wdehooh }xvdpphq=

Phqjh ghu Devfkqlww/ ghu vlh lp Lkuh Fkdudnwhulvwln ehl ghu
Jhjhqvwçqgh Gldjudpp 4 uhsuçvhqwlhuw f0�0Phwkrgh
.%� E%� L �
.%�� E%� LL f
Wde1 5

Ehl ghu ßehusuÿixqjvphwkrgh plw Kloih ghu Yhqq0Gldjudpph kdwwhq zlu gxufk Vfkud!huhq
dqjhghxwhw/ gd� hlq Ehuhlfk ohhu zdu/ xqg gxufk hlq ./ gd� hlq Ehuhlfk plqghvwhqv hlqhq Jhjhq0
vwdqg hqwklhow1 Ehl ghu f0�0Phwkrgh ehqùwljhq zlu johlfkzhuwljh Dxvguxfnvplwwho1 Zlu zroohq
ghq Vdfkyhukdow/ gd� hlq Ehuhlfk ohhu lvw/ gdgxufk dxvguÿfnhq/ gd� zlu glh Fkdudnwhulvwlnd f
e}z1 � gxufkvwuhlfkhq1 Hqwkçow hlq Ehuhlfk plqghvwhqv hlqhq Jhjhqvwdqg/ vr zroohq zlu gdv
gxufk grsshowhv Xqwhuvwuhlfkhq ghu Fkdudnwhulvwln f e}z1 � nhqq}hlfkqhq1
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Devfkqlww <18 3040Phwkrgh
Glh Wdehooh 4 nùqqhq zlu mhw}w lq glh Whuplqrorjlh ghu f0�0Phwkrgh zlh irojw ÿehuvhw}hq=

zdku idovfk
;%� E%� ;%� E%� ;%� E%�

�
� �

f
xqwhu � E%� wulww
glh f qlfkw dxi s

� �
f

xqwhu � E%� wulww
plqghvwhqv glh f dxi

<%� E%� <%� E%� <%� E%�
�
� �

f
xqwhu � E%� wulww
plqghvwhqv glh � dxi s

� �
f

xqwhu � E%� wulww
glh � qlfkw dxi

Wde1 6
Zlu ÿehusuÿihq qxq glh Irupho +4, plw Kloih ghu f0�0Phwkrgh1 ]xqçfkvw vfkuhlehq zlu glh
Fkdudnwhulvwlnd f xqg � xqwhu � E%�=
+4, ;%� E%� � <%� E%�

� �
f f

Gdqq hqwqhkphq zlu ghu Wdehooh 6/ xqwhu zhofkhq Ehglqjxqjhq ;%� E%� ghq Zdkukhlwvzhuw
�zdku� +�, dqqlppw1 Gdv lvw r�hqedu qxu gdqq ghu Idoo/ zhqq ghu Devfkqlww LL ohhu lvw1
Ghvkdoe vwuhlfkhq zlu glh ohw}wh ]hloh=

;%� E%� � <%� E%�
� �
f f�

q

Dx�hughp zlvvhq zlu/ gd� plqghvwhqv hlq Lqglylgxxp lp Xqlyhuvxp h{lvwlhuw/ gd md glh Wkhr0
uhph ghu Txdqwruhqorjln qxu iÿu qlfkw ohhuh Ehuhlfkh dov doojhphlqjÿowlj qdfkjhzlhvhq zhughq
pÿvvhq1 Ghvkdoe xqwhuvwuhlfkhq zlu glh Fkdudnwhulvwln � lq ghu huvwhq ]hloh }zhlpdo1 Glh Iru0
pho <%� E%� kdw dehu xqwhu ghu Ehglqjxqj/ gd� glh Fkdudnwhulvwln � }zhlpdo xqwhuvwulfkhq lvw/
ghq Zhuw �1 Irojolfk kdw dxfk glh Vxemxqnwlrq lpphu ghq Zdkukhlwvzhuw �=

;%� E%� � <%� E%�
� �
f f�

�
� �

�

Hv lvw ohlfkw }x vhkhq/ gd� hv ehl glhvhp ßehusuÿixqjvyhuidkuhq johlfkjÿowlj lvw/ zhofkh Lqgl0
ylgxhqyduldeoh gxufk hlqhq Txdqwru jhexqghq zlug1 Glh Iruphoq ;%� E%�/ ;+� E+�/ ;5� E5�
hlqhuvhlwv xqg glh Iruphoq <%� E%�/ <+� E+�/ <5� E5� xvz1 dqghuhuvhlwv vlqg ehl xqvhuhp ßehu0
suÿixqjvyhuidkuhq johlfkzhuwlj1 Dxi glh johlfkh Zhlvh zlh glh Irupho +4, zlug ehlvslhovzhlvh
dxfk glh Irupho +4�, dov doojhphlqjÿowlj qdfkjhzlhvhq=
+4�, ;%� E%� � <+� E+�

� �
f f�
q

� �
q

Zlu kdehq glh huvwhq ]hlohq qlfkw phku grsshow xqwhuvwulfkhq xqg zroohq lq ]xnxqiw hlqh
]hloh lpphu dov grsshow xqwhuvwulfkhq dqvhkhq/ zhqq vlh dov hlq}ljh xqgxufkjhvwulfkhqh ]hloh
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<1 Ndslwho Txdqwruhqorjln
ÿeuljjheolhehq lvw1 Zhlwhuklq lvw r�hqvlfkwolfk/ gd�/ idoov hlqh Irupho � glh Lqglylgxhqyduldeoh
� qlfkw iuhl hqwkçow/ lq ghq Iruphoq ;�� xqg <�� glh Txdqwruhq/ glh glh Yduldeoh � elqghq/
zhjjhodvvhq zhughq nùqqhq/ rkqh glh Ehghxwxqj ghu ehwuh�hqghq Iruphoq }x çqghuq1
Iÿu glh Irupho +5, }hljhq zlu dxi irojhqgh Zhlvh/ gd� vlh qlfkw doojhphlqjÿowlj lvw=

+5, <%� E%� � ;%� E%�
� �
f f�
�

ss
�

Glh Irupho <%� E%� kdw ghq Zhuw �/ zhqq ghu Devfkqlww L ghv Gldjudppv 4 plqghvwhqv hlq
Hohphqw hqwkçow +grsshowhv Xqwhuvwuhlfkhq ghu huvwhq ]hloh,1 Glh Irupho ;%� E%� kdw ghq Zhuw
s / zhqq ghu Devfkqlww LL ghv Gldjudppv plqghvwhqv hlq Hohphqw hqwkçow +grsshowhv Xqwhu0
vwuhlfkhq yrq f,1 Xqwhu ghu Ehglqjxqj/ gd� .%� E%� xqg .%�� E%� plqghvwhqv mh hlq Hohphqw
hqwkdowhq/ kdw glh Irupho +5, ghq Zhuw s 1 Ghq Devfkqlwwhq ghv Gldjudppv 5 rugqhq zlu gxufk
irojhqgh Wdehooh glh Fkdudnwhulvwlnd � xqg f }x=

Phqjh ghu Devfkqlww/ ghu vlh lp Lkuh Fkdudnwhulvwln
Jhjhqvwçqgh Gldjudpp 5 uhsuçvhqwlhuw ehl ghu f0�0Phwkrgh
.%E� E%� a'E%�� L �c �
.%E�� E%� a'E%�� LL fc �
.%E� E%� a �'E%�� LLL �c f
.%E�� E%� a �'E%�� LY fc f
Wde1 7

Glh Doojhphlqjÿowljnhlw yrq +6, zhlvhq zlu plw Kloih ghu f0�0Phwkrgh zlh irojw qdfk=

+6, ;%� E%� a ;%E� E%� � 'E%�� � ;%'E%�
� � � � �
f f � � �
� � f f f
f f � f f

�
;A?
A= � �

;A?
A= � �

;A?
A=

]xqçfkvw vfkuhlehq zlu xqwhu glh Suçglndwh yrq +6, dooh pùjolfkhq Ehohjxqjhq plw Fkdudnwh0
ulvwlnd � xqg f1 Zlu qhkphq dq/ gd� gdv Dqwh}hghqw ghu Vxemxqnwlrq ghq Zhuw � kdw1 Gdqq
pÿvvhq dxfk glh ehlghq Nrqmxqnwlrqvjolhghu ghq Zhuw � kdehq1 ;%� E%� kdw qxu gdqq ghq Zhuw
�/ zhqq glh }zhlwh xqg glh ylhuwh ]hloh jhvwulfkhq zhughq1 Lq ;%E� E%� � 'E%�� huplwwhoq zlu
}xqçfkvw/ dqdorj zlh lq ghu Dxvvdjhqorjln/ ghq Zhuwhyhuodxi yrq � E%� � 'E%�1 Gdudxv huvhkhq
zlu/ gd� ;%E� E%� � 'E%�� qxu gdqq ghq Zhuw � kdw/ zhqq glh gulwwh ]hloh jhvwulfkhq zlug1 Gdv
Dqwh}hghqw ghu Irupho +6, kdw dovr qxu ghq Zhuw �/ zhqq glh huvwh ]hloh qlfkw gxufkvwulfkhq
lvw1 Xqwhu glhvhq Yrudxvvhw}xqjhq kdw dehu ;%'E%� ghq Zhuw � xqg gdplw glh jdq}h Irupho1
Dxi glh johlfkh Duw nùqqhq zlu ehlvslhovzhlvh glh Doojhphlqjÿowljnhlw yrq
+6�, ;5� E5� a ;%E� E%� � 'E%�� � ;+'E+�
qdfkzhlvhq/ gd iÿu glh Ehohjxqj plw ghq Fkdudnwhulvwlnd �/ f qxu glh Suçglndwh/ qlfkw mhgrfk
glh jhexqghqhq Lqglylgxhqyduldeohq zlfkwlj vlqg1
Iÿu glh Irupho +7, zhlvhq zlu qdfk/ gd� vlh qlfkw doojhphlqjÿowlj lvw=
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Devfkqlww <18 3040Phwkrgh
+7, ;%E� E%� b 'E%�� � ;%� E%� b ;%'E%�

� � � � �
f � � f �
� � f � f
f f f f f

�
;A?
A= ss

;A?
A= ss

;A?
A=

Glh Irupho +7, qlppw dovr ghq Zhuw s dq/ idoov .%E�� E%� a�'E%�� ohhu lvw xqg .%E�� E%� a
a'E%�� vrzlh .%E� E%� a�'E%�� mhzhlov hlq Lqglylgxxp hqwkdowhq1
Ghq Devfkqlwwhq ghv Gldjudppv 6 rugqhq zlu gxufk irojhqgh Wdehooh glh Fkdudnwhulvwlnd �
xqg f }x=

Phqjh ghu Devfkqlww/ ghu vlh lp Lkuh Fkdudnwhulvwln
Jhjhqvwçqgh Gldjudpp 6 uhsuçvhqwlhuw ehl ghu f0�0Phwkrgh
.%E� E%� a'E%� a -E%�� L �c �c �
.%E�� E%� a'E%� a-E%�� LL fc �c �
.%E� E%� a �'E%� a-E%�� LLL �c fc �
.%E�� E%� a �'E%� a-E%�� LY fc fc �
.%E� E%� a'E%� a �-E%�� Y �c �c f
.%E�� E%� a'E%� a �-E%�� YL fc �c f
.%E� E%� a �'E%� a �-E%�� YLL �c fc f
.%E�� E%� a �'E%� a �-E%�� YLLL fc fc f
Wde1 8

Dov Ehlvslho iÿu hlqh Irupho plw guhl yhuvfklhghqhq Suçglndwhq ÿehusuÿihq zlu=
+8, ;%E� E%� � 'E%�� � E;%E'E%� � -E%�� � ;%E� E%� � -E%���

� � � � � � � � �
f � � � � � f � �
� f f f � � � � �
f � f f � � f � �
� � � � f f � f f
f � � � f f f � f
� f f f � f � f f
f � f f � f f � f

�

;AAAAAAAAA?
AAAAAAAAA=

� �

;AAAAAAAAA?
AAAAAAAAA=

� �

;AAAAAAAAA?
AAAAAAAAA=

Iÿu Iruphoq plw phku dov guhl Suçglndwhq eudxfkhq zlu qlfkw phku jhvrqghuw dxv ghq Gldjudp0
phq glh f0�0Fkdudnwhulvwlnd jhzlqqhq/ gd zlu vhkhq/ gd� zlu glh Suçglndwh qxu lq irojhqghu
Uhlkhqirojh plw ghq Fkdudnwhulvwlnd f xqg � ehohjhq pÿvvhq= Idoov zlu q yhuvfklhghqh Suçgl0
ndwh kdehq/ vr kdehq zlu 5? yhuvfklhghqhq Ehohjxqjhq plw ghq Fkdudnwhulvwlnd f xqg �1 Xqwhu
gdv huvwh Suçglndw vfkuhlehq zlu dezhfkvhoqg hlqpdo � xqg hlqpdo f/ xqwhu gdv }zhlwh Suçglndw
dezhfkvhoqg mh }zhlpdo � xqg }zhlpdo f/ � � � xqg xqwhu gdv ?0wh Suçglndw mh 5?25 pdo � xqg
5?25 pdo f1 Gdqq yhuidkuhq zlu zlh lq ghq ehuhlwv ehwudfkwhwhq Ehlvslhohq1

Ehlp Qdfkzhlv/ gd� hlqh Irupho qlfkw doojhphlqjÿowlj lvw/ jhqÿjw hv/ hlqh Ehohjxqj dq}xjh0
ehq/ ehl ghu glh Iruphoq ghq Zhuw s dqqhkphq=
+9, E;%E� E%� � 'E%�� � ;%E-E%� � 'E%��� � ;%E-E%� � � E%��

f � f � f f � f f
� f f � f � �s
q

� s
q

s s
q

Glh Irupho +9, kdw ghq Zhuw s / zhqq glh Phqjhq .%E�� E%�a�'E%�a-E%�� xqg .%E� E%�a
a �'E%� a-E%�� plw ghq Fkdudnwhulvwlnd Efc fc �� xqg E�c fc �� ehlgh qlfkw ohhu vlqg1
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<1 Ndslwho Txdqwruhqorjln
Plw Kloih ghv jhvfkloghuwhq Yhuidkuhqv nùqqhq zlu dxfk Iruphoq ÿehusuÿihq/ glh glh Ehglq0

jxqj E huiÿoohq xqg iuhlh Lqglylgxhqyduldeohq hqwkdowhq1 Dov Ehlvslho ehwudfkwhq zlu
+:, ;%� E%� � � E+�1
Zlu qhkphq zlhghu dq/ gd� ;%� E%� ghq Zhuw � kdw1 Lq � E+� ndqq pdq gdqq iÿu + dooh
Jhjhqvwçqgh hlqvhw}hq/ glh }x hlqhp Ehuhlfk jhkùuhq/ ghu lq ghu judsklvfkhq Gduvwhooxqj qlfkw
vfkud!huw lvw e}z1 ehl ghu f0�0Ehzhuwxqj qlfkw gxufkjhvwulfkhq lvw1
+:, ;%� E%� � � E+�

�
f�

q
� �

Glh irojhqgh Irupho zhlvhq zlu dov qlfkw doojhphlqjÿowlj qdfk=
+;, � E+� � ;%� E%�

�
f� s s

�

Glh Irupho kdw ghq Zhuw s / zhqq .%� E%� xqg .%�� E%� ehlgh qlfkw ohhu vlqg1
Dxfk Iruphoq/ glh Dxvvdjhqyduldeohq hqwkdowhq/ nùqqhq qdfk ghp johlfkhq Yhuidkuhq ÿehu0

suÿiw zhughq1 Dxvvdjhqyduldeohq nùqqhq gdehl/ zlh lq ghu Dxvvdjhqorjln/ glh ehlghq Zdku0
khlwvzhuwh � xqg s dqqhkphq1
Ehlvslho=
+<, ;%E� E%� � R� � E;%� E%� � R�

� �
f fs

q
s s � �

q
s s

Ehl glhvhp Ehlvslho jhkhq zlu gdyrq dxv/ gd� gdv Nrqvhtxhqw ghq Zhuw s kdw/ xqg }hljhq/ gd�
gdv Dqwh}hghqw dxfk ghq Zhuw s kdw1
ßexqjhq=
ßehusuÿihq Vlh plw Kloih ghu f0�0Phwkrgh/ re glh irojhqghq Iruphoq Wdxwrorjlhq vlqg rghu
qlfkw=
41 � E%� b �� E+�
51 � E%� b �� E%�
61 <%� E%� a ;%'E%� � <%E� E%� a'E%��
71 ;%E� E%� � 'E%�� � E<%� E%� � ;%'E%��
81 E<%� E%� � R� � <%E� E%� � R�
91 E<%� E%� � <%'E%�� � <%E� E%� � 'E%��
:1 <%� E%� � �;%�� E%�
;1 <%�� E%� � �;%� E%�
<1 ;%E� E%� � 'E%�� � �<%E� E%� a �'E%��
431 ;%E� E%� � 'E%�� � <%E� E%� a'E%��
441 ;%E� E%� � �'E%�� a ;%E-E%� � � E%�� � <%E-E%� a �� E%��
451 <%E� E%� a �'E%�� a ;%E� E%� � -E%�� � <%E-E%� a�'E%��
461 ��%�� E%�'E%��%��'E%��� E%�
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Devfkqlww <19 D{lrpdwlvfkhu Dxiedx
471 �P%g� E%�'E%���%�� E%��'E%�
481 ��%�� E%�'E%��%�'E%��-E%��%g-E%��� E%�
491 ��%�� E%�'E%�P%g'E%�-E%�P%g-E%��� E%�

<19 D{lrpdwlvfkhu Dxiedx ghu nodvvlvfkhq Txdqwruhqorjln
Dov Ehlvslho hlqhv d{lrpdwlvfkhq Dxiedxv ghu nodvvlvfkhq Txdqwruhqorjln jhehq zlu gdv V|vwhp
S dq1

Gdv Doskdehw ghv V|vwhpv S hukdowhq zlu/ zhqq zlu }xp Doskdehw ghv D{lrphqv|vwhpv ghu
Dxvvdjhqorjln QV dxv ghp vhfkvwhq Ndslwho irojhqgh V|peroh klq}xiÿjhq=
41 %/ +/ 5/ plw xqg rkqh Lqgl}hv 0 Lqglylgxhqyduldeohq
51 � / '/ - plw xqg rkqh Lqgl}hv 0 Suçglndwhqyduldeohq
61 ; 0 Dootxdqwru/ Jhqhudolvdwru
71 Nrppdwd dov Kloiv}hlfkhq
Glh Gh�qlwlrq hlqhu Suçglndwirupho ÿehuqhkphq zlu dxv Devfkqlww 51
G41 Irupho ghv V|vwhpv S =
41 Doohlqvwhkhqgh Dxvvdjhqyduldeohq xqg Suçglndwiruphoq vlqg Iruphoq yrq S1
51 Zhqq � hlqh Irupho yrq S lvw/ vr lvw �� hlqh Irupho yrq S1
61 Zhqq � hlqh Irupho yrq S xqg � hlqh Lqglylgxhqyduldeoh lvw/ vr lvw ;�� hlqh Irupho yrq

S1
71 Zhqq � xqg � Iruphoq yrq S vlqg/ vr lvw E� � �� hlqh Irupho yrq S1
81 Hlqh Irupho yrq S olhjw qxu yru/ zhqq hv dxi Juxqg ghu Sxqnwh 407 ghu Idoo lvw1

Glh Gh�qlwlrqhq ghu dxvvdjhqorjlvfkhq Rshudwruhq a/ b/ m/ |/ � xvz1 ÿehuqhkphq zlu dxv ghu
Dxvvdjhqorjln1
G51 <�� �(es �;���1
Zlu wuh�hq glh johlfkhq Nrqyhqwlrqhq ÿehu Nodpphuhlqvsduxqjhq zlh lq ghu Dxvvdjhqorjln
xqg yhuhlqeduhq/ gd� ;� xqg <� jhqdxvr vwdun elqghq zlh glh Qhjdwlrq1
Glh Gh�qlwlrqhq G6/ G7 xqg G8 ÿehuqhkphq zlu dxv Devfkqlww 51

Glh Irupho/ glh pdq dxv ghu Irupho � hukçow/ zhqq pdq dooh iuhlhq Yrunrpphq ghu Lqglyl0
gxhqyduldeohq � gxufk glh Lqglylgxhqyduldeoh � huvhw}w/ eh}hlfkqhq zlu plw ghp V|pero �i�*�j1
Plw hlqhp V|pero ghu Irup �i��c � � � c �?*��c � � � c �?j vwhoohq zlu glh Irupho gdu/ glh pdq dxv �
hukçow/ zhqq lq lku dooh iuhlhq Yrunrpphq ghu Lqglylgxhqyduldeohq �� gxufk ��/ �2 gxufk �2/ � � �/
glh ghu Lqglylgxhqyduldeohq �? gxufk �? huvhw}w zhughq1

Xp hlqh Irupxolhuxqj ghu Hlqvhw}xqjvuhjho iÿu Lqglylgxhqyduldeohq xqg Suçglndwhqyduldeohq
}x yhuphlghq/ edxhq zlu gdv V|vwhp S plw Kloih yrq D{lrphqvfkhpdwd dxi1 D{lrph yrq S
vlqg dovr dooh Iruphoq/ glh glh orjlvfkh Irup hlqhv ghu irojhqghq D{lrphqvfkhpdwd kdehq=
D41 � � E� � ��
D51 � � E� � �� � E� � � � E� � ���
D61 �� � �� � E� � ��
D71 ;�E� � �� � E� � ;���/ zrehl � hlqh Lqglylgxhqyduldeoh lvw/ glh qlfkw iuhl lq �
yrunrppw1

D81 ;�� � �i�*�j / zhqq hv lq � nhlqh Yrunrpphq ghu Irup ;�� ghuduw jlew/ gd� � lq ;��
iuhl yrunrppw1
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<1 Ndslwho Txdqwruhqorjln
Ehlvslhoh iÿu D{lrph D7 vlqg ;%E� E5� � 'E%c +�� � E� E5� � ;%'E%c +�� xqg ;%ER �
� ;+'E%c +�� � ER � ;%;+'E%c +��1 Glh Iruphoq ;%E� E%� � R� � E� E%� � ;%R� xqg
;%E'E%c +� � -E%c +c 5�� � E'E%c +� � ;%-E%c +c 5�� vlqg klqjhjhq nhlqh D{lrph D7/ gd lq
� E%� xqg 'E%c +� glh Lqglylgxhqyduldeoh % iuhl yrunrppw1

Ehlvslhoh iÿu D{lrph D8 vlqg ;%� E%� � � E+�/ ;%E'E%c +� � -E+c %�� � E'E5c +� � -E+c 5��1
Glh Iruphoq ;%E� E%� � ;+'E+c %�� � E� E+� � ;+'E+c +�� xqg ;%;+'E%c +� � ;+'E+c +� vlqg
gdjhjhq nhlqh D{lrph D8/ gd lq � E%� � ;+'E+c %� glh Irupho ;+'E+c %� plw hlqhp iuhlhq %
yrunrppw xqg lq � E%� � ;+'E%c +� hehqidoov % iuhl yrunrppw1
Vfkox�uhjhoq yrq S =
U41 Dewuhqqxqjvuhjho1 Dxv � � � xqg � hukçow pdq �1
U51 Jhqhudolvlhuxqjvuhjho1 Dxv � hukçow pdq ;��/ zrehl � hlqh Lqglylgxhqyduldeoh lvw1
G61 Hlqhq Ehzhlv hlqhu Irupho � lq S qhqqw pdq hlqh hqgolfkh Irojh yrq Iruphoq yrq
S/ yrq ghqhq mhgh hqwzhghu hlq D{lrp lvw rghu dxv yrukhujhkhqghq Iruphoq ghu Irojh qdfk ghq
Vfkox�uhjhoq yrq S jhzrqqhq zxugh/ zrehl � glh ohw}wh Irupho ghu Irojh lvw1 Hlqh Irupho/
iÿu glh hv hlqhq Ehzhlv jlew/ qhqqw pdq Wkhruhp rghu hlqh lq S ehzhlveduh Irupho1

G71 Hlqhq Ehzhlv +hlqh Deohlwxqj, hlqhu Irupho �6 dxv ghq Dqqdkphq ��c � � � c�?
E6 � �c ? � f� +v|perolvfk= ��c � � � c �? c �6, qhqqhq zlu hlqh hqgolfkh Irojh yrq Iruphoq
��c � � � c �6/ yrq ghqhq mhgh hlqh Irupho ghu irojhqghq Duwhq lvw=
4, �� E� ' �c � � � c6� lvw hlq D{lrp>
5, �� lvw hlqh ghu Iruphoq ��c � � � c �?>
6, �� hukçow pdq dxv }zhl yrukhujhkhqghq Iruphoq ghu Irojh qdfk ghu Uhjho U4 >
7, �� hukçow pdq dxv hlqhu yrukhujhkhqghq Irupho ghu Irojh qdfk ghu Uhjho U5/ zrehl glh

Lqglylgxhqyduldeoh/ lq eh}xj dxi glh jhqhudolvlhuw zlug/ qlfkw iuhl lq ��c � � � c �? yrunrppw1
R�hqedu jhowhq iÿu gdv V|vwhp S irojhqgh Phwdwkhruhph=
PW41 Zhqq hlqh Irupho � hlq Wkhruhp lp dxvvdjhqorjlvfkhq V|vwhp QV lvw/ vr lvw vlh hlq
Wkhruhp yrq S1

PW51 Zhqq hlqh Irupho � gxufk hlqh Hlqvhw}xqj lq hlq dxvvdjhqorjlvfkhv Wkhruhp jhzrq0
qhq zxugh/ vr lvw vlh hlq Wkhruhp yrq S1

Iÿu gdv V|vwhp S jlow irojhqghv Ghgxnwlrqvwkhruhp=
PW61 Zhqq ��c � � � c �? c �6/ vr ��c � � � c �?3� c �? � �61
Ghu Ehzhlv yrq PW6 zlug dqdorj zlh lq ghu Dxvvdjhqorjln jhiÿkuw +yjo1 Devfkqlww 8 ghv vhfk0
vwhq Ndslwhov,/ qxu gd� zlu mhw}w qrfk ghq Idoo ehuÿfnvlfkwljhq pÿvvhq/ zr lq ghu Deohlwxqj
yrq �6 dxv ��c � � � c �? glh Irupho �? dxv hlqhu yrukhujhkhqghq Irupho �� qdfk ghu Jhqh0
udolvlhuxqjvuhjho U5 jhzrqqhq zxugh1 Lq glhvhp Idoo kdw �? glh Irup ;��� / zrehl � hlqh
Lqglylgxhqyduldeoh lvw/ glh qlfkw iuhl lq ghq Dqqdkphq ghv Ehzhlvhv ��c � � � c �? yrunrppw1 Zlu
pÿvvhq lq glhvhp Idoo uhfkwihuwljhq/ zlh zlu dxv ghu Irupho �? � �� glh Irupho �? � ;���
hukdowhq=
41 �? � �� +Lqgxnwlrqvyrudxvvhw}xqj,
51 ;�E�? � ��� +41/ U5/ � nrppw qlfkw iuhl lq ��c � � � c �? yru,
61 ;�E�? � ��� � E�? � ;���� +D7/ � nrppw qlfkw iuhl lq �? yru,
71 �? � ;��� +51/ 61/ U4,
Gdplw lvw gdv Ghgxnwlrqvwkhruhp iÿu gdv V|vwhp S ehzlhvhq1 Hehqvr zlh lq ghu Dxvvdjhqorjln
hukdowhq zlu plw Kloih ghv Ghgxnwlrqvwkhruhpv=
PW71 Zhqq ��c � � � c �?c �� c � xqg ��c � � � c �?c �� c ��/ vr ��c � � � c �? c �1
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Devfkqlww <1: Wkhruhpvfkhpdwd
PlwPW6 xqg PW7 kdehq zlu glh Vwuxnwxuuhjhoq }xp Dxiedx hlqhv gluhnwhq xqg hlqhv lqgl0

uhnwhq Ehzhlvhv lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv ghu Txdqwruhqorjln/ gdv zlu lp irojhqghq
Ndslwho gduvwhoohq/ jhuhfkwihuwljw1

<1: Hlqljh Wkhruhpvfkhpdwd yrq S

W41 �i�*�j � <��/ zrehl � xqg � Lqglylgxhqyduldeohq vlqg xqg � nhlqh Yrunrpphq ghu Irup
;�� plw iuhlhq Yrunrpphq yrq � hqwkçow1

Ehzhlv= +glh Exfkvwdehq QV lq Nodpphuq zhlvhq gdudxi klq/ gd� ghu ehwuh�hqgh Vfkulww dxi
Juxqg yrq Wkhruhphq yrq QV yroo}rjhq zxugh,=

41 ;��� � ��i�*�j +D8,
51 ���i�*�j � �;��� +41/ QV,
61 �i�*�j � <�� +QV/ G5 dxv Devfkqlww 9,

W51 ;�� � <��
41 ;�� � � +D8,
51 � � <�� +W4,
61 ;�� � <�� +QV,

W61 ;�E� � �� � E;�� � ��
41 ;�E� � �� � E� � �� +D8,
51 E� � �� � E�� � ��� +QV,
61 �� � <��� +W4,
71 E�� � ��� � E�� � <���� +61/ QV,
81 E� � �� � E;�� � �� +QV/ 71/ G5 dxv Devfkqlww 9,
91 ;�E� � �� � E;�� � �� +41/ 81/ QV,

W71 ;�E� � �� � E;�� � ;���
41 ;�E� � �� � E;�� � �� +W6,
51 ;�E;�E� � �� � E;�� � ��� +41/ U5,
61 ;�E� � �� � ;�E;�� � �� +D7/ 51/ U4,
71 ;�E;�� � �� � E;�� � ;��� +D7,
81 ;�E� � �� � E;�� � ;��� +61/ 71/ QV,

W81 ;�;�� � ;�;��
41 ;�;�� � � +D8/ QV,
51 ;�E;�;�� � �� +41/ U5,
61 ;�E;�;�� � �� � E;�;�� � ;��� +D7,
71 ;�;�� � ;�� +51/ 61/ U4,
81 ;�E;�;�� � ;��� +71/ U5,
91 ;�E;�;�� � ;��� � E;�;�� � ;�;��� +D7,
:1 ;�;�� � ;�;�� +81/ 91/ U4,

W91 <�<�� � <�<��
41 ��;��� � ;��� +QV,
51 ;�E��;��� � ;���� +41/ U5,
61 ;���;��� � ;�;��� +W7/ QV,
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<1 Ndslwho Txdqwruhqorjln
71 ;��� � ��;��� +QV,
81 ;�;��� � ;���;��� +71/ U5/ W7/ QV,
91 ;�;��� � ;�;��� +W8,
:1 ;���;��� � ;���;��� +61/ 81/ 91/ QV,
;1 �;���;��� � �;���;��� +:1/ QV,
<1 <�<�� � <�<�� +;1/ G5 dxv Devfkqlww 9,

W:1 <�;�� � ;�<��
41 ;�� � � +D8,
51 �� � �;�� +41/ QV,
61 ;�E�� � �;��� +51/ U5,
71 ;��� � ;��;�� +W7/ 61/ U4,
81 �;��;�� � �;��� +71/ QV,
91 ;�E�;��;�� � �;���� +81/ U5,
:1 �;��;�� � ;��;��� +91/ D7/ U4,
;1 �;��;��� � ��;��;�� +:1/ QV,
<1 �;�<�� � �<�;�� +G5 dxv Devfkqlww 9,
431 <�;�� � ;�<�� +<1/ QV,

W;1 ;�E� � �� � E;�� � ;���
41 E� � �� � E� � �� +QV,
51 ;�EE� � �� � E� � ��� +41/ U5,
61 ;�E� � �� � ;�E� � �� +W7/ 51/ U4,
71 ;�E� � �� � E;�� � ;��� +W7,
81 ;�E� � �� � E;�� � ;��� +61/ 71/ QV,
91 ;�E� � �� � E;�� � ;��� +QV/ U5/ W7/ U4,
:1 ;�E� � �� � E;�� � ;��� +81/ 91/ QV,

W<1 E� � ;��� � ;�E� � ��/ zrehl � qlfkw iuhl lq � yrunrppw1
41 ;�� � � +D8,
51 E� � ;��� � E� � �� +41/ QV,
61 ;�EE� � ;��� � E� � ��� +U5,
71 E� � ;��� � ;�E� � �� +61/ D7/ U4,

W431 �<�� � ;���
41 ;��� � ;��� +QV,
51 ��;��� � ;��� +41/ QV,
61 �<�� � ;��� +51/ G5,

W441 ;��� � �<��
41 ;��� � ��;��� +41/ QV,
51 ;��� � �<�� +G5,

W451 �<�� � ;��� +QV/ W43/ W44,
W461 ;�� � �<��� +QV/ W45/ G5,
W471 E� � ;��� � ;�E� � ��/ zrehl � qlfkw iuhl lq � yrunrppw1 +W</ D7/ QV,
W481 ;�� � �/ zrehl � qlfkw iuhl lq � yrunrppw1

41 ;�� � � +D8,
51 � � � +QV,
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Devfkqlww <1: Wkhruhpvfkhpdwd
61 ;�E� � �� +51/ U5,
71 � � ;�� +D7/ 61/ U4,
81 ;�� � � +41/ 71/ QV,

W491 ;�E� � �� � E<�� � ��/ zrehl � qlfkw iuhl lq � yrunrppw1
41 ;�E� � �� � E� � �� +D8,
51 ;�E� � �� � E�� � ��� +41/ QV,
61 ;�E� � �� � E�� � ;���� +51/ U5/ D7/ QV,
71 E�� � ;���� � E�;��� � ���� +QV,
81 E�;��� � ���� � E<�� � �� +QV/ G5,
91 ;�E� � �� � E<�� � �� +QV,

W4:1 E<�� � �� � ;�E� � ��/ zrehl � qlfkw iuhl lq � yrunrppw1
41 E<�� � �� � E�� � �<��� +QV,
51 E�� � �<��� � E�� � ��;���� +41/ G5/ QV,
61 E�� � ��;���� � E�� � ;���� +51/ QV/ G5,
71 E�� � ;���� � ;�E�� � ��� +W<,
81 ;�E�� � ��� � E� � �� +D8/ QV,
91 ;�E�� � ��� � ;�E� � �� +81/ U5/ D7/ U4,
:1 E<�� � �� � ;�E� � �� +QV/ 41/ 51/ 61/ 71/ 91,

W4;1 E<�� � �� � ;�E� � ��/ zrehl � qlfkw iuhl lq � yrunrppw1 +W49/ W4:/ QV,
W4<1 ;�E� a�� � ;�� a ;��

41 � a� � � +QV,
51 ;�E� a� � �� +U5/ 41,
61 ;�E� a�� � ;�� +51/ W7/ U4,
71 ;�E� a�� � ;�� +QV/ U5/ U4/ W7,
81 ;�E� a�� � ;�� a ;�� +61/ 71/ QV,

W531 ;�� a ;�� � ;�E� a��
41 ;�� a ;�� � � +D8/ QV,
51 ;�� a ;�� � � +D8/ QV,
61 ;�� a ;�� � � a � +41/ 51/ QV,
71 ;�� a ;�� � ;�E� a�� +61/ U5/ D7/ U4,

W541 <�E� b�� � <�� b <��
W551 <�� b <�� � <�E� b��
W561 ;�E� a�� � ;�� a ;��
W571 <�E� b�� � <�� b <��
W581 <�E� a�� � <�� a <��
W591 ;�� b ;�� � ;�E� b��
W5:1 ;�E� b�� � ;�� b <��
W5;1 ;�� a <�� � <�E� a��
Glh Ehzhlvh yrq W540W5; vhlhq ghp Ohvhu dov ßexqjvdxijdeh dqkhlpjhvwhoow1
W5<1 ;�� � ;��/
zrehl � glh Irupho �i�*�j lvw/ � nhlqh iuhlhq Yrunrpphq yrq � hqwkçow xqg hv lq � nhlqh
Iruphoq ghu Irup ;�( plw iuhlhq Yrunrpphq yrq � jlew1
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<1 Ndslwho Txdqwruhqorjln
Ehzhlv yrq W5< =

41 ;�� � � +D8,
51 ;�E;�� � �� +41/ U5,
61 ;�� � ;�� +51/ D7/ U4,
71 ;�� � � +D8,
81 ;�E;�� � �� +71/ U5,
91 ;�� � ;�� +81/ D7/ U4,
:1 ;�� � ;�� +QV/ 61/ 91,

W631 ;�E� � �� � E<�� � <���
41 ;�E� � �� � E�� � ��� +D8/ QV,
51 ;�E� � �� � E;��� � ;���� +41/ U5/ D7/ W7/ QV,
61 ;�E� � �� � E<�� � <��� +41/ QV/ G5,

W641 <�E� � �� � ;�� � �/ zrehl � qlfkw iuhl lq � yrunrppw1
41 �E� � �� � � a �� +QV,
51 ;�E�E� � �� � E� a ���� +41/ U5,
61 ;��E� � �� � ;�E� a ��� +51/ W;/ U4,
71 ;��E� � �� � ;�� a ;��� +61/ W56/ QV,
81 ;��E� � �� � ;�� a �� +W48/ QV,
91 �;�E�E� � �� � �E;�� a��� +81/ QV,
:1 �;�E�E� � �� � �;�� b �� +91/ QV,
;1 <�E� � �� � ;�� � � +:1/ G5/ QV,1

<1; Vhpdqwlvfkh Lqwhusuhwdwlrq xqg Zlghuvsuxfkviuhlkhlw ghv V|vwhpv S
G41 Glh txdqwruhqiuhlh Irup hlqhu Irupho � yrq S lvw glh Irupho �/ glh pdq dxv �
gxufk Vwuhlfkhq doohu Yrunrpphq ghu Irup ;� hukçow1

Glh txdqwruhqiuhlh Irup ghu Irupho ;%� E%� � ;+ER � 'E+�� lvw ehlvslhovzhlvh glh Irupho
� E%� � ER � 'E+��1 Zhqq hv lq hlqhu Irupho Yrunrpphq ghu Irup <�� jlew/ vr zhughq ehl
ghu Huplwwoxqj ghu txdqwruhqiuhlhq Irup glhvh Yrunrpphq qdfk G5 dxv Devfkqlww 9 gxufk
�;��� huvhw}w/ xqg gdqdfk zlug ;� zhjjhodvvhq1

Iÿu ghq Ehzhlv ghu Zlghuvsuxfkviuhlkhlw yrq S zçkohq zlu irojhqgh vhpdqwlvfkh Lqwhusuh0
wdwlrq ghu Iruphoq yrq S =
VU41 Hlqh Irupho yrq S lvw lkuhu txdqwruhqiuhlhq Irup çtxlydohqw1
VU51 Ghq Suçglndwiruphoq zhughq glh Zhuwh � xqg s dqdorj zlh ghq Dxvvdjhqyduldeohq
}xjhvfkulhehq1 Gdehl vhkhq zlu }zhl Suçglndwiruphoq jhqdx gdqq dov yhuvfklhghq dq/ zhqq
vlh vlfk eh}ÿjolfk ghu Suçglndwhqyduldeohq xqwhuvfkhlghq1

VU61 Glh Rshudwruhq � xqg � zhughq dov Rshudwruhq ghu }zhlzhuwljhq Dxvvdjhqdojheud
plw ghq Zhuwhq � xqg s gh�qlhuw1

Ehl glhvhu Lqwhusuhwdwlrq hukdowhq zlu=
4, Glh D{lrph D40D6 vlqg qdfk VU6 Wdxwrorjlhq1
5, Glh D{lrph D7 vlqg hqwvsuhfkhqg ghq Iruphoq E� � �� � E� � �� çtxlydohqw xqg

Wdxwrorjlhq1
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Devfkqlww <1< Xqdekçqjljnhlw
6, Glh D{lrph D8 vlqg ghq Iruphoq � � �i�*�j çtxlydohqw/ xqg qdfk VU5 vlqg glhvh Iruphoq

Wdxwrorjlhq/ gd hlq Huvhw}hq yrq � gxufk � qlfkw glh Suçglndwhqyduldeohq ehwul�w1
7, Glh Uhjhoq U4 xqg U5 iÿkuhq yrq Iruphoq/ glh ehl glhvhu Lqwhusuhwdwlrq Wdxwrorjlhq vlqg/

zlhghu }x Iruphoq/ glh Wdxwrorjlhq vlqg1
Ehl ghu dqjhjhehqhq Lqwhusuhwdwlrq vlqg dovr dooh D{lrph Wdxwrorjlhq/ xqg glh Vfkox�uhjhoq
hukdowhq ghq wdxwrorjlvfkhq Fkdudnwhu ghu Wkhruhph1
Hv jlow dovr=
PW41 Glh Iruphoq � xqg �� nùqqhq qlfkw ehlgh Wkhruhph yrq S vhlq1
Glh dqjhjhehqh Lqwhusuhwdwlrq ndqq lp Vlqqh ghu vhpdqwlvfkhq Uhjhoq dxv Devfkqlww 6 dov
Lqwhusuhwdwlrq yrq S lq hlqhp Zhuwhehuhlfk ghu Lqglylgxhqyduldeohq plw qxu hlqhp hlq}ljhq
Lqglylgxxp dqjhvhkhq zhughq1 ]xp Ehzhlv ghu Zlghuvsuxfkviuhlkhlw yrq S lvw glhvh Lqwhusuh0
wdwlrq dxvuhlfkhqg1

Dov Kdxswlqwhusuhwdwlrq ghv V|vwhpv S zçkohq zlu qhehq ghq vhpdqwlvfkhq Uhjhoq ghu
nodvvlvfkhq Dxvvdjhqorjln glh Ehjul�velogxqjhq xqg vhpdqwlvfkhq Uhjhoq ghv Devfkqlwwv 61
Iÿu glh Kdxswlqwhusuhwdwlrq jlow irojhqghv Phwdwkhruhp=
PW51 Dooh Wkhruhph yrq S vlqg doojhphlqjÿowlj1
Ehzhlv1 Glh D{lrph D40D6 vlqg dxi Juxqg ghu Uhjhoq iÿu � xqg � doojhphlqjÿowlj1 Glh
Zhuwehuhlfkh ghu Iruphoq ;�E� � �� xqg � � ;�� lq D7 vlqg lghqwlvfk/ gd � qlfkw iuhl lq �
yrunrppw1 Ghvkdoe vlqg glh D{lrph D7 doojhphlqjÿowlj1 Zhqq hlqh Irupho � hlqh Irupho
dxv ghp Zhuwehuhlfk yrq �i�*�j lvw/ vr lvw vlh hlqh Irupho dxv ghp Zhuwehuhlfk yrq � +gd glh
Zhuwehuhlfkh ghu Lqglylgxhqyduldeohq lghqwlvfk vlqg,1 Gd dehu ;�� ' � qxu xqwhu ghu Ehglq0
jxqj jlow/ gd� dooh Iruphoq dxv ghp Zhuwehuhlfk yrq � +xqg irojolfk dxfk yrq �i�*�j, ghq
Zhuw � kdehq/ vr vlqg glh D{lrph D8 doojhphlqjÿowlj1 Glh Uhjho U4 yhuhuew glhvh Hljhqvfkdiw
ghu Wkhruhph jhpç� ghu Gh�qlwlrq yrq �1 Zhqq � hlqh doojhphlqjÿowljh Irupho lvw/ vr kd0
ehq dooh Iruphoq dxv lkuhp Zhuwehuhlfk ghq Zhuw �1 Qdfk UV5 irojw klhudxv dehu/ gd� ;��
doojhphlqjÿowlj lvw1 Glh Uhjho U5 yhuhuew dovr dxfk glh Doojhphlqjÿowljnhlw ghu Wkhruhph yrq
S1

<1< Xqdekçqjljnhlw ghv V|vwhpv S
Hlq D{lrphqvfkhpd lvw yrq ghq ÿeuljhq D{lrpdqvfkhpdwd xqg Vfkox�uhjhoq hlqhv jhjhehqhq
Ndonÿov jhqdx gdqq xqdekçqjlj/ zhqq plqghvwhqv hlq D{lrp glhvhv Vfkhpdv yrq ghq ÿeuljhq
D{lrphqvfkhpdwd +rghu doojhphlq yrq ghq ÿeuljhq D{lrphq, xqg Vfkox�uhjhoq xqdekçqjlj
lvw1 Gdv Sureohp ghu Xqdekçqjljnhlw yrq Vfkox�uhjhoq zlug lp V|vwhp plw D{lrphqvfkhpdwd
jhqdxvr jhoùvw zlh plw D{lrphq1 Lp zhlwhuhq }hljhq zlu glh Xqdekçqjljnhlw ghu D{lrphqvfkh0
pdwd xqg Vfkox�uhjhoq yrq S1 Ghq Suçglndwiruphoq vfkuhlehq zlu jhqdxvr zlh ghq Dxvvdjhqyd0
uldeohq Zdkukhlwvzhuwh }x1 Gdehl vhkhq zlu Suçglndwiruphoq plw johlfkhq Suçglndwhqyduldeohq
dov çtxlydohqw dq/ jdq} johlfk/ zhofkh Lqglylgxhqyduldeohq lq lkqhq yrunrpphq1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D4 zçkohq zlu glh johlfkh guhlzhuwljh Dxvvdjhqdo0
jheud zlh lq Devfkqlww 43 ghv vhfkvwhq Ndslwhov iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D4
ghv V|vwhpv QV xqg irojhqgh }xvçw}olfkh Uhjho= Hlqh Irupho lvw lkuhu txdqwruhqiuhlhq Irup
çtxlydohqw1 Glh D{lrph yrq D4 vlqg ehl hlqhu vrofkhq Lqwhusuhwdwlrq nhlqh Wdxwrorjlhq1 Glh
D{lrph yrq D5 xqg D6 vlqg Wdxwrorjlhq1 Glh D{lrph yrq D7 xqg D8 vlqg hqwvsuhfkhqg
Iruphoq ghu Irup E� � �� � E� � �� xqg E� � �� çtxlydohqw1 Glhvh vlqg johlfkidoov Wdxwror0
jlhq1 Glh Uhjho U4 hukçow ghq wdxwrorjlvfkhq Fkdudnwhu hlqhu Irupho1 Glh Uhjho U5 hehqidoov/
gd ;�� plw � çtxlydohqw lvw1
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<1 Ndslwho Txdqwruhqorjln
Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D5 zçkohq zlu glh johlfkh Dxvvdjhqdojheud zlh lq

Devfkqlww 43 ghv vhfkvwhq Ndslwhov iÿu D5 ghv V|vwhpv QV xqg glh }xvçw}olfkh Uhjho= Hlqh
Irupho lvw lkuhu txdqwruhqiuhlhq Irup çtxlydohqw1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D6 zçkohq zlu glh johlfkh Lqwhusuhwdwlrq zlh iÿu D6
ghv V|vwhpv QV lp Devfkqlww 43 ghv vhfkvwhq Ndslwhov xqg glh }xvçw}olfkh Uhjho= Hlqh Irupho
lvw lkuhu txdqwruhqiuhlhq Irup çtxlydohqw1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D7 zçkohq zlu irojhqgh Gh�qlwlrqhq yrq �/ � xqg
;� lq hlqhu ylhuzhuwljhq Dxvvdjhqdojheud plw ghq Zhuwhq �/ 6/ ?/ s +dxvjh}hlfkqhwhu Zhuw lvw
�,=

� ��
� s
6 ?
? 6
s �

� ;��
� �
6 s
? s
s s

� � � � 6 ? s
� � 6 ? s
6 � � ? ?
? � 6 � 6
s � � � �

Zhqq � ' 6 xqg � ' 6/ vr E� � �� ' �/ ;�E� � �� ' �/ ;�� ' s / E� � ;��� ' ?
xqg ;�E� � �� � E� � ;��� ' ?1 Glh D{lrph yrq D4/ D5/ D6 xqg D8 vlqg ehl glhvhu
Lqwhusuhwdwlrq Wdxwrorjlhq/ xqg glh Uhjhoq U4 xqg U5 hukdowhq ghq wdxwrorjlvfkhq Fkdudnwhu1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq D8 zçkohq zlu glh Gh�qlwlrq ghu Rshudwruhq �
xqg � lq ghu }zhlzhuwljhq Dxvvdjhqdojheud xqg irojhqgh Gh�qlwlrq yrq ;�=

� ;��
� �
s �

Zhqq E�i�*�j ' s / vr � ' s / ;�� ' � xqg E;�� � �i�*�j� ' s 1 Irojolfk vlqg glh D{lrph
yrq D8 nhlqh Wdxwrorjlhq1 Glh D{lrph yrq D7 eohlehq Wdxwrorjlhq/ xqg glh Uhjhoq U4 xqg
U5 hukdowhq ghq wdxwrorjlvfkhq Fkdudnwhu1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq U4 zçkohq zlu hlqh dqdorjh Lqwhusuhwdwlrq zlh iÿu
U5 lq Devfkqlww 43 ghv vhfkvwhq Ndslwhov xqg glh }xvçw}olfkh Uhjho= Hlqh Irupho lvw lkuhu
txdqwruhqiuhlhq Irup çtxlydohqw1

Iÿu ghq Ehzhlv ghu Xqdekçqjljnhlw yrq U5 zçkohq zlu glh Gh�qlwlrq yrq � xqg � lq ghu
}zhlzhuwljhq Dxvvdjhqdojheud xqg irojhqgh Gh�qlwlrq yrq ;�=

� ;��
� s
s s

Gdv plw Kloih yrq U5 jhzrqqhqh Wkhruhp ;�ER � R� kdw ghq Zhuw s / g1 k1/ hv lvw nhlqh
Wdxwrorjlh1 Glh D{lrph yrq D7 xqg D8 vlqg Wdxwrorjlhq1 Dxi glh Uhjho U4 xqg glh ÿeuljhq
D{lrph kdw glhvh Gh�qlwlrq yrq ;� nhlqhq Hlq x�1

Gdv Jhvdjwh ehghxwhw mhgrfk qlfkw/ gd� dooh D{lrph doohu D{lrphqvfkhpdwd rghu dxfk qxu
dooh D{lrph hlqhv Vfkhpdv yrqhlqdqghu xqdekçqjlj vlqg1

<143 Vhpdqwlvfkh Yroovwçqgljnhlw yrq S
Glh vhpdqwlvfkh Yroovwçqgljnhlw ghu nodvvlvfkhq Txdqwruhqorjln/ g1 k1 ghu Vdw}/ gd� dooh doojh0
phlqjÿowljhq Iruphoq Wkhruhph hlqhv d{lrpdwlvfkhq Dxiedxv ghu Txdqwruhqorjln vlqg/ zxugh
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Devfkqlww <143 Vhpdqwlvfkh Yroovwçqgljnhlw
}xhuvw yrq N1 Jùgho ehzlhvhq +Jùgho 4<63,1 Zlu jhehq klhu hlqhq ohlfkwhuhq Ehzhlv qdfk
Khqnlq dq +Khqnlq 4<7<,1 Gdehl vwÿw}hq zlu xqv dxi glh Ehjul�velogxqjhq xqg Wkhruhph ghv
Devfkqlwwv ; ghv vhfkvwhq Ndslwhov1 Glh Deohlwedunhlwveh}lhkxqjhq lq ghq Gh�qlwlrqhq G40G6
lvw lq xqvhuhp ]xvdpphqkdqj qdwÿuolfk glh txdqwruhqorjlvfkh Deohlwedunhlw1

Zlh lq ghu Dxvvdjhqorjln zroohq zlu mhw}w iÿu glh Txdqwruhqorjln }hljhq/ gd� mhgh nrqvlvwhqwh
Nodvvh yrq txdqwruhqorjlvfkhq Iruphoq jhphlqvdp huiÿooedu lvw1 Gd}x huzhlwhuq zlu glh Vsudfkh
ghv V|vwhpv S dxi irojhqgh Zhlvh }xu Vsudfkh ghv V|vwhpv S �= Zlu iÿjhq }xp Doskdehw yrq
S glh qdwÿuolfkhq ]dkohq �/ 2/ � � � � dov Lqglylgxhqnrqvwdqwhq klq}x xqg uhfkqhq glh Iruphoq
dxv ghp Zhuwehuhlfk hlqhu txdqwruhqorjlvfkhq Irupho }x ghq txdqwruhqorjlvfkhq Iruphoq ghv
V|vwhpv S �1 Dx�hughp iÿjhq zlu }xp V|vwhp S glh ehlghq irojhqghq Vfkox�uhjhoq klq}x/
U61 �i�*&j

<�� /
zrehl & hlqh eholheljh Lqglylgxhqnrqvwdqwh xqg � hlqh Lqglylgxhqyduldeoh lvw/ glh lq �i�*&j
qlfkw yrunrppw1
U71 ;��

�i�*&j
PW41 Glh Orjln S � lvw zlghuvsuxfkviuhl1
Ehzhlv= Zlu iÿkuhq ghq Ehzhlv lqgluhnw1 Dqjhqrpphq/ S � zçuh zlghuvsuÿfkolfk1 Gdqq jçeh
hv hlqh Irupho �� ghuduw/ gd� �� a ��� lq S � ehzhlvedu zçuh1 Ghu Ehzhlv ghv Vdw}hv �� a ���
zçuh hlqh hqgolfkh Irojh yrq Iruphoq xqg hqwklhowh ghvkdoe qxu hlqh hqgolfkh Dq}dko yrq
Lqglylgxhqnrqvwdqwhq +vdjhq zlu ?, xqg hlqh hqgolfkh Dq}dko yrq Lqglylgxhqyduldeohq1 Hv
vhlhq qxq ��c � � � c �? Lqglylgxhqyduldeohq ghv V|vwhpv S/ glh lp Ehzhlv ghv Vdw}hv ��a��� qlfkw
dxiwuhwhq1 Zlu huvhw}hq qxq mhgh Lqglylgxhqnrqvwdqwh/ glh lp Ehzhlv yrq �� a ��� dxiwulww
vr gxufk hlqhv ghu �� E� ' �c � � � c ?�/ gd� hlq xqg glhvhoeh Nrqvwdqwh gxufk hlq xqg glhvhoeh
Yduldeoh xqg yhuvfklhghqh Nrqvwdqwhq gxufk yhuvfklhghqh Yduldeohq huvhw}w vlqg1 Glh Irupho/
glh zlu gxufk glhvh Huvhw}xqj dxv �� hukdowhq/ eh}hlfkqhq zlu plw �1 Gd ehl glhvhu Huvhw}xqj
glh Uhjhoq

�i�*&j
<��

;��
�i�*&j

ghv V|vwhpv S � lq glh Uhjhoq
�i�*&j
<��

;��
�i�*&j

ghv V|vwhpv S +yjo1 W4 xqg D8 , ÿehujhkhq/ jhkw ghu Ehzhlv ghv Vdw}hv ��a��� lq S � lq hlqhq
Ehzhlv ghv Vdw}hv � a �� lq S ÿehu1 Gdv V|vwhp S zçuh dovr dxfk zlghuvsuÿfkolfk1 Gd glh
Zlghuvsuxfkviuhlkhlw yrq S ehzlhvhq lvw/ lvw dxfk gdv V|vwhp S � zlghuvsuxfkviuhl1

Ghu Vhpdqwln ghu nodvvlvfkhq Txdqwruhqwkhrulh hqwvsuhfkhqg pÿvvhq zlu dxv ghu Wdwvdfkh/
gd� hlqh Irupho ;�� lq hlqhu pd{lpdo nrqvlvwhqwhq Iruphonodvvhgn qlfkw hqwkdowhq lvw/ gdudxi
vfkolh�hq nùqqhq/ gd� glh Irupho �i�*&j/ zrehl & hlqh Lqglylgxhqnrqvwdqwh lvw/ qlfkw lqgn hqw0
kdowhq lvw1 Gd glhv qlfkw yrq hlqhu eholheljhq pd{lpdo nrqvlvwhqwhq Iruphonodvvh jhzçkuohlvwhw
zlug/ gh�qlhuhq zlu=
G41 Zlu qhqqhq hlqh Iruphonodvvh g /0yroovwçqglj jhqdx gdqq/ zhqq jlow= Zhqq glh
Iruphoq �i�*&j iÿu dooh Lqglylgxhqnrqvwdqwhq & E& ' �c 2c � � � c ?c � � �� lq g hqwkdowhq vlqg/ vr
lvw glh Irupho ;�� lq g hqwkdowhq1
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<1 Ndslwho Txdqwruhqorjln
Kçx�j zlug glh /0Yroovwçqgljnhlw hlqhu Iruphonodvvh g zlh irojw gh�qlhuw= Zhqq hlqh Irupho
<�� Hohphqw yrq g lvw/ vr lvw iÿu plqghvwhqv hlqh Lqglylgxhqnrqvwdqwh & E& ' �c 2c � � � c ?c � � ��
glh Irupho �i�*&j Hohphqw yrq g1 Glhvhu Vdw} hujlew vlfk dov Irojhuxqj dxv G41
Zlu ehzhlvhq qxq irojhqghv Phwdwkhruhp=
PW41 Mhgh nrqvlvwhqwh Iruphonodvvh g yrq S � oç�w vlfk }x hlqhu /0yroovwçqgljhq pd{lpdo
nrqvlvwhqwhq Iruphonodvvh gn huzhlwhuq1

Ehzhlv= Gd hv lq S � qxu de}çkoedu xqhqgolfk ylhoh Iruphoq jlew/ odvvhq vlfk glhvh Iruphoq lq
hlqhu xqhqgolfkhq Olvwh ��c �2c � � � c �?c � � � dqrugqhq1 Zlu jhkhq yrq hlqhu nrqvlvwhqwhq Iru0
phonodvvh g yrq S � dxv/ glh nhlqh iuhlhq Lqglylgxhqyduldeohq hqwkdowhq vroo1 +Gdv lvw nhlqh
Hlqvfkuçqnxqj ghu Doojhphlqkhlw/ ghqq zhqq zlu hlqh nrqvlvwhqwh Iruphonodvvh g plw iuhlhq
Lqglylgxhqyduldeohq }xodvvhq zÿughq/ vr eudxfkwhq zlu qxu glh Lqglylgxhqyduldeohq gxufk Lq0
glylgxhqnrqvwdqwhq huvhw}hq/ xqg }zdu johlfkh Lqglylgxhqyduldeohq gxufk johlfkh Nrqvwdqwhq
xqg yhuvfklhghqh gxufk yhuvfklhghqh1, Dxvjhkhqg yrq ghu nrqvlvwhqwhq Iruphonodvvh g elo0
ghq zlu dxi irojhqgh Zhlvh hlqh xqhqgolfkh Irojh yrq Iruphonodvvhq gfcg�cg2c � � � Glh Nodvvh
gff lvw lghqwlvfk plw g1 Lvw glh E6 n ��0wh Irupho ghu De}çkoxqj ��c �2c � � � c �?c � � � hlqh Iru0
pho ghu Irup ;�� +zlu ehwudfkwhq hlqh Txdqwruhqorjln plw ghq Juxqgrshudwruhq �/ � xqg
;,/ vr eloghq zlu glh Nodvvh gf6n�/ lqghp zlu }x ghq Hohphqwhq ghu Nodvvh gf glh Irupho
�i�*&j � ;�� klq}x}xiÿjhq/ zrehl & glh huvwh Lqglylgxhqnrqvwdqwh ghu Irojh �c 2c � � � � lvw/ glh
zhghu lq ghu Irupho ;�� qrfk lq ghq Iruphoq dxv gf6 yrunrppw1 +Gd zlu xqhqgolfk ylhoh Lq0
glylgxhqnrqvwdqwhq }xu Yhuiÿjxqj kdehq/ jlew hv lpphu hlqh vrofkh Lqglylgxhqnrqvwdqwh1, Kdw
glh E6 n ��0wh Irupho ghu De}çkoxqj ��c �2c � � � c �?c � � � hlqh dqghuh orjlvfkh Irup/ vr vhw}hq
zlu gf6n� ' gf61 Glh Nodvvh gf lvw glh Yhuhlqljxqj doohu Nodvvhq gff cgf� c � � � cgf?c � � �/g1 k1/ hlqhIrupho lvw Hohphqw ghu Nodvvh gf/ zhqq vlh Hohphqw hlqhu ghu Nodvvhq gf� E� ' fc �c 2c � � �� lvw1
Mhgh ghu Nodvvhq gf� lvw nrqvlvwhqw1 Lvw glh Nodvvh gf? nrqvlvwhqw/ vr dxfk glh Nodvvh gf?n�1 Vlqgglh ehlghq Nodvvhq lghqwlvfk/ vr jlow glhv r�hqvlfkwolfk1 Hv vhl gf?n� glh Nodvvh gf? yhuhlqljw plw�i�*&j � ;��/ xqg gf?n� vhl lqnrqvlvwhqw1 Gdqq jlow=
41 gf?c �i�*&j � ;�� c �
51 gf?c �i�*&j � ;�� c ��
61 gf?c �i�*&j � ;�� c � a ��
71 gf? c �i�*&j � ;�� � � a �� +GW,
Glh Lqglylgxhqnrqvwdqwh & nùqqhq zlu lq �i�*&j gxufk hlqh Lqglylgxhqyduldeoh �/ glh yrukhu
qrfk qlfkw yrujhnrpphq lvw/ huvhw}hq1 Gd zlu xqhqgolfk ylhoh Yduldeohq kdehq/ jlew hv lpphu
hlqh vrofkh Yduldeoh �1 Hlqh ghuduwljh Huvhw}xqj lvw dxfk }xoçvvlj/ g1 k1/ zhqq hlqh Irupho �
plw ghu Nrqvwdqwhq & ehzhlvedu lvw/ vr lvw dxfk glh Irupho �W/ lq ghu glh Nrqvwdqwh & gxufk �
huvhw}w lvw/ ehzhlvedu1 Qdfk ghp Ehjul� ghv Ehzhlvhv dxv Dqqdkphq ndqq � qçpolfk hqwzhghu
hlq D{lrp rghu hlqh Irupho dxv gf? vhlq rghu qdfk hlqhu ghu Uhjhoq U40U7 dxv yrukhujhkhqghq
Iruphoq ghu Irojh jhzrqqhq vhlq1 Zhqq � hlq D{lrp lvw/ vr lvw dxfk �W hlq D{lrp1 � ndqq
qlfkw dxv gf? vhlq/ gd & qlfkw lq Iruphoq dxv gf? yrunrppw1 Qdfk ghq Uhjhoq U4/ U5 xqg U6
hqwvwhkw �W dxi dqdorjh Zhlvh dxv yrukhujhkhqghq Iruphoq zlh glh Irupho �1 Hukçow pdq �
qdfk ghu Uhjho U7/ vr hukçow pdq �W qdfk D8 xqg U41
81 gf? c �i�*�j � ;�� � � a ��
91 gf? c ;�E�i�*�j � ;�� � � a ��� +81/ U5,
:1 gf? c <�E�i�*�j � ;��� � � a�� +91/ W49/ � vroo lq � qlfkw iuhl yrunrpphq,
;1 gf? c ;��i�*�j � ;�� � � a �� +:1/ W64,
<1 gf? c � a �� +;1/ W5</ U4 ,1
Gdplw zçuh hqwjhjhq ghu Yrudxvvhw}xqj gf? lqnrqvlvwhqw/ dovr lvw dxfk gf?n� nrqvlvwhqw1
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Devfkqlww <143 Vhpdqwlvfkh Yroovwçqgljnhlw
R�hqedu lvw dxfk glh Nodvvh gf nrqvlvwhqw/ ghqq zçuh gf lqnrqvlvwhqw/ vr jçeh hv hlqh

hqgolfkh Whlophqjh yrq gf/ glh lqnrqvlvwhqw zçuh1 Glhv lvw dehu qlfkw pùjolfk/ gd dooh gf�nrqvlvwhqw vlqg1
Glh Iruphonodvvhq g�cg2c � � � cg?c � � � eloghq zlu qxq jhqdxvr zlh lq ghu Dxvvdjhqorjln/

g1 k1/ zhqq glh E?n��0wh Irupho plw g? yhuwuçjolfk lvw/ vr lvw g?n� glh Nodvvh/ ghuhq Hohphqwh
glh E?n��0wh Irupho xqg dooh Hohphqwh yrq g? vlqg1 Zhqq glh E?n��0wh Irupho qlfkw plw g?
yhuwuçjolfk lvw/ vr vlqg g? xqg g?n� lghqwlvfk1 Plw gn eh}hlfkqhq zlu zlhghu glh Yhuhlqljxqj
ghu Nodvvhq gfcg�cg2c � � �

Glh Nodvvh gn lvw nrqvlvwhqw xqg pd{lpdo1 Ghu Ehzhlv yhuoçxiw jhqdxvr zlh lq ghu Dxvvd0
jhqorjln1 Hehqvr jhowhq glh Wkhruhph W60W9 ghv Devfkqlwwv ; ghv vhfkvwhq Ndslwhov iÿu gn1
Dx�hughp lvw gn /0yroovwçqglj/ g1 k1/ zhqq dooh Iruphoq ghu Irup �i�*&j E& ' �c 2c � � � c ?c � � ��
lqgn hqwkdowhq vlqg/ vr lvw dxfk glh Irupho ;�� lqgn hqwkdowhq1 ;��pùjh glh ?0wh Irupho ghu
De}çkoxqj vhlq/ g1 k1 �?1 Gdqq lvw qdfk ghu Nrqvwuxnwlrq yrq g? glh Irupho �i�*&j � ;��
lq g? hqwkdowhq1 Dqjhqrpphq/ dooh Iruphoq ghu Irup �i�*&j vhlhq lq g? hqwkdowhq xqg ;��
qlfkw1 Gdqq lvw qdfk W6 dxv Devfkqlww ; ghv vhfkvwhq Ndslwhov glh Irupho �;�� lq g? hqw0
kdowhq/ xqg plw �i�*&j � ;�� lvw ��i�*&j lq g? hqwkdowhq1 Gdv zlghuvsulfkw ghu Nrqvlvwhq}
yrq g?1
PW51 Mhgh nrqvlvwhqwh Iruphonodvvh g ghu nodvvlvfkhq Txdqwruhqorjln lvw lp Ehuhlfk ghu
qdwÿuolfkhq ]dkohq huiÿooedu1

Ehzhlv= Qdfk PW4 jlew hv }x mhghu nrqvlvwhqwhq Iruphonodvvh g hlqh pd{lpdo nrqvlvwhqwh/
/0yroovwçqgljh Iruphonodvvh gn1 Zlu rugqhq doohq Dxvvdjhqyduldeohq/ Suçglndwiruphoq xqg
Iruphoq dxv ghp Zhuwehuhlfk ghu Suçglndwiruphoq ghq Zdkukhlwvzhuw � jhqdx gdqq }x/ zhqq
vlh Hohphqwh yrq gn vlqg1 Iruphoq ghu Irup �� xqg � � � rugqhq zlu glh Zdkukhlwvzhuwh
zlh lq ghu nodvvlvfkhq Dxvvdjhqorjln }x1 Iruphoq ghu Irup ;�� rugqhq zlu ghq Zhuw � jh0
qdx gdqq }x/ zhqq dooh Iruphoq �E�*��c � � � c �E�*?�c � � � ghq Zhuw � kdehq1 Hv oç�w vlfk gxufk
Lqgxnwlrq ÿehu glh Dq}dko ghu orjlvfkhq Rshudwruhq lq � }hljhq/ gd� jlow= Ehl ghu rehq dqjh0
jhehqhq Ehzhuwxqj kdw hlqh Irupho � jhqdx gdqq ghq Zhuw �/ zhqq � Hohphqw yrq gn lvw1
Ghu Dqidqjvvfkulww ghv Lqgxnwlrqvehzhlvhv lvw dxi Juxqg ghu dqjhjhehqhq Ehzhuwxqj wulyldo1
Iÿu Iruphoq ghu Irup �� xqg � � � ehzhlvhq zlu glh Ehkdxswxqj jhqdxvr zlh lq ghu Dxv0
vdjhqorjln1 Iÿu Iruphoq ghu Irup ;�� jlow glh Ehkdxswxqj dxi Juxqg ghu /0Yroovwçqgljnhlw
yrq gn1
Dov Irojhuxqjhq dxv PW5 hujhehq vlfk irojhqgh Phwdwkhruhph=
PW61 Zhqq hlqh Irupho � lq ghu nodvvlvfkhq Txdqwruhqorjln qlfkw ehzhlvedu lvw/ vr lvw ��
lp Ehuhlfk ghu qdwÿuolfkhq ]dkohq huiÿooedu1

Ehzhlv= Plw � eh}hlfkqhq zlu glh Nrqmxqnwlrq ghu D{lrph ghu Txdqwruhqorjln1 Zhqq � xqg
�� xqyhuwuçjolfk zçuhq/ vr zÿugh iÿu hlqh Irupho � jhowhq � a �� � � xqg � a �� � ��1

Klhudxv irojw/ gd� gdqq�b�� � �E� a��� xqg � � � ehzhlvedu zçuhq1 Gdv zlghuvsulfkw
ghu Dqqdkph/ gd� � lq ghu Txdqwruhqorjln qlfkw ehzhlvedu lvw1 Ghvkdoe vlqg glh Iruphoq �
xqg �� yhuwuçjolfk xqg qdfk PW5 jhphlqvdp huiÿooedu1
PW71 Zhqq hlqh Irupho � doojhphlqjÿowlj lvw/ vr lvw � lq ghu nodvvlvfkhq Txdqwruhqorjln
ehzhlvedu1

Ehzhlv= Zhqq � doojhphlqjÿowlj lvw/ vr lvw �� xqhuiÿooedu/ xqg qdfk PW6 lvw � ehzhlvedu1
PW81 Zhqq ��c � � � c �? m' �/ vr ��c � � � c �? c �1
Ehzhlv= Zhqq qlfkw jlow ��c � � � c �? c �/ vr lvw glh Iruphonodvvh ��c � � � c�?c�� jhphlqvdp
huiÿooedu1 Hv jlew dovr hlqh Zhuwhyhuwhloxqj/ ehl ghu jlow= �� ' �c � � � c �? ' � xqg � ' s / g1 k1
dehu/ gd� gdqq � qlfkw vhpdqwlvfk dxv ��c � � � c �? irojw1
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<1 Ndslwho Txdqwruhqorjln
<144 V|qwdnwlvfkh Xqyroovwçqgljnhlw yrq S
Gdv V|vwhp S lvw lp irojhqghq Vlqqh v|qwdnwlvfk xqyroovwçqglj= ]x ghq D{lrphq yrq S ndqq
pdq hlqh Irupho klq}xiÿjhq/ glh nhlq Wkhruhp yrq S lvw/ rkqh gd� gdv vr hukdowhqh V|vwhp
zlghuvsuÿfkolfk lvw +g1 k1/ S oç�w vlfk rkqh Zlghuvsuxfk huzhlwhuq,1 Hlqh vrofkh Irupho lvw
ehlvslhovzhlvh= <�� � �1 Vhw}w pdq glhvh Irupho dov D{lrphqvfkhpd D9/ vr vlqg qdfk ghu
Uhjho VU4 dxv Devfkqlww ; glhvh D{lrph D9 plw ghq wdxwrorjlvfkhq Iruphoq ��� � �
çtxlydohqw1

Glh Iruphoq <�� � � xqg dqghuh Iruphoq/ ghuhq Klq}xiÿjhq }x ghq D{lrphq yrq S qlfkw
}xp Zlghuvsuxfk iÿkuw/ vlqg qlfkw doojhphlqjÿowlj/ xqg vlh zhughq dxvvfkolh�olfk dxi Juxqg
vhpdqwlvfkhu ßehuohjxqjhq qlfkw dov Wkhruhph yrq S dn}hswlhuw1
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431 Ndslwho
Hlq V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv ghu
nodvvlvfkhq Txdqwruhqwkhrulh

4314 Doskdehw xqg Iruphogh�qlwlrq
Zlu hujçq}hq gdv Doskdehw ghv V|vwhpvQVfk ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln gxufk
irojhqgh V|peroh=
41 %/ +/ 5/ %�/ +�/ 5�/ � � � 0 Lqglylgxhqyduldeohq
51 @/ K/ S/ &�/ &2/ &�/ � � � 0 Lqglylgxhqnrqvwdqwhq
61 � / '/ -/ ��/ '�/ -�/ � � � 0 Suçglndwhqyduldeohq
71 ;/ < 0 glh Txdqwruhq �dooh� xqg �hlqljh�1
Glh Lqglylgxhqyduldeohq ehwudfkwhq zlu dov Ohhuvwhoohq iÿu lqglylgxhooh Whuplql1 Iÿu vlh nùqqhq
irojolfk ehlp orjlvfkhq Vfkolh�hq lq eholheljhq Zlvvhqvehuhlfkhq nrqnuhwh lqglylgxhooh Whuplql
hlqjhvhw}w zhughq1 Lq ghq Xpjdqjvvsudfkhq wuhwhq }zhl W|shq yrq lqglylgxhoohq Whuplql/ g1 k1
yrq Whuplql/ glh hlqhq ehvwlppwhq Jhjhqvwdqg xqg qxu glhvhq eh}hlfkqhq/ dxi= 41 Hljhqqd0
phq> 51 ehvwlppwh Nhqq}hlfkqxqjhq1 Hljhqqdphq zhughq lq ghu Xpjdqjvvsudfkh yru doohp
}xu Eh}hlfkqxqj yrq Shuvrqhq/ Kdxvwlhuhq/ Vwçgwhq/ Ioÿvvhq/ Ehujhq xvz1 yhuzhqghw1 Dx�hu0
ghp ehqxw}w pdq iÿu glh Eh}hlfkqxj lqglylgxhoohu Jhjhqvwçqgh }xvdpphqjhvhw}wh Dxvguÿfnh
plw ghp ehvwlppwhq Duwlnho/ zlh �glh jhjhqzçuwljh Nùqljlq yrq Hqjodqg�/ �glh Exwwhu dxi
glhvhp Wlvfk�/ �ghu Ilop/ ghu ohw}wh Zrfkh lp Nlqr jhvslhow zxugh�1 Vrofkh Zhqgxqjhq qhqqw
pdq ehvwlppwh Nhqq}hlfkqxqjhq1 Ehl ghu Yhuzhqgxqj ghu nodvvlvfkhq Txdqwruhqwkhrulh }xp
orjlvfkhq Vfkolh�hq gÿuihq qxu vrofkh Hljhqqdphq xqg ehvwlppwhq Nhqq}hlfkqxqjhq yhuzhq0
ghw zhughq/ glh dxfk zlunolfk jhqdx hlqhq Jhjhqvwdqg eh}hlfkqhq/ g1 k1/ ohhuh xqg phkughxwljh
Hljhqqdphq xqg Nhqq}hlfkqxqjhq zhughq dxvjhvfkorvvhq1

Glh Lqglylgxhqnrqvwdqwhq zhughq zlu ehl ghu Irupxolhuxqj yrq Wkhruhphq ghu Txdqwruhqor0
jln qlfkw ehqxw}hq/ vrqghuq qxu ehl ghu Irupxolhuxqj ghu Ehvhlwljxqjvuhjho ghv Sduwlnxodulvdwruv
xqg lq hlqljhq Ehzhlvhq yrq txdqwruhqorjlvfkhq Wkhruhphq1 Vlh vwhkhq dov Denÿu}xqj iÿu hlqhq
ehvwlppwhq lqglylgxhoohq Whuplqxv/ rezrko hv iÿu xqvhuh ]zhfnh johlfkjÿowlj lvw/ iÿu zhofkhq
lqglylgxhoohq Whuplqxv vlh vwhkhq1 Vlh gÿuihq irojolfk qlfkw dov Yduldeohq dqjhvhkhq zhughq/
rezrko lkuh vsh}lhooh Ehghxwxqj qlfkw ehndqqw lvw1 Suçglndwhqyduldeohq vlqg Ohhuvwhoohq iÿu
eholheljh Suçglndwh1 Zlu wuh�hq irojhqgh Gh�qlwlrqhq=
G41 Suçglndwirupho= s?E��c � � � c �?�/ zrehl ? � �/ lvw hlqh Suçglndwirupho jhqdx gdqq/ zhqq
s? hlqh ?0vwhooljh Suçglndwhqyduldeoh lvw xqg ��c � � � c �? Lqglylgxhqyduldeohq rghu 0nrqvwdqwhq
vlqg1

Gduÿehu klqdxv ÿehuqhkphq zlu glh Gh�qlwlrqhq G50G8 dxv Devfkqlww 5 ghv qhxqwhq Ndslwhov/
hehqvr zlh glh gruw jhwur�hqhq Ihvwohjxqjhq ÿehu Nodpphuhlqvsduxqjhq1

4315 Juxqguhjhoq ghu Txdqwruhqorjln lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv
Zlu zçkohq irojhqgh Juxqguhjhoq ghu Txdqwruhqorjln lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv=
L1 Dooh Juxqguhjhoq ghu Dxvvdjhqorjln zhughq dxi txdqwruhqorjlvfkh Iruphoq dxvjhghkqw1

Glh Phwdyduldeohq �/ �/ �/ ��/ � � �/ �?/ � � � lq ghq Juxqguhjhoq ghu Dxvvdjhqorjln ghxwhq
zlu gdehl dov Phwdyduldeohq iÿu eholheljh txdqwruhqorjlvfkh Iruphoq1 Zlu yhuiÿjhq irojolfk
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431 Ndslwho Qdwÿuolfkhv Vfkolh�hq
ÿehu irojhqgh Uhjhoq ghu Txdqwruhqorjln=
DU/ HN/ EN/ HD/ ED/ HE/ EE/ HQd/ EQd/ HQn/ EQn1

LL1 Lp zhlwhuhq irupxolhuhq zlu hlqh Hlqiÿkuxqjvuhjho iÿu ghq Jhqhudolvdwru +H;, xqg ghq
Sduwlnxodulvdwru +H<, vrzlh hlqh Ehvhlwljxqjvuhjho iÿu ghq Jhqhudolvdwru +E;, xqg ghq
Sduwlnxodulvdwru +E<,1

LLL1 Lq ghq Vwuxnwxuuhjhoq }xp Dxiedx hlqhv gluhnwhq xqg hlqhv lqgluhnwhq Ehzhlvhv ghu Dxvvd0
jhqorjln zhughq glh Phwdyduldeohq zlhghu dov Phwdyduldeohq iÿu eholheljh txdqwruhqorjlvfkh
Iruphoq jhghxwhw/ xqg }x ghq Uhjhoq }xp Klq}xiÿjhq qhxhu ]hlohq zhughq glh Uhjhoq H;/
E;/ H</ E< dxijhqrpphq1

Ehl ghu Irupxolhuxqj ghu Hlqiÿkuxqjv0 xqg Ehvhlwljxqjvuhjho iÿu Txdqwruhq ehqxw}hq zlu gdv
V|pero �E�*��/ gdv glh Irupho gduvwhoow/ glh pdq dxv ghu Irupho � hukçow/ zhqq pdq lq lku iÿu
glh Lqglylgxhqyduldeoh � ghq Dxvguxfn � xqwhu Ehdfkwxqj irojhqghu Ehglqjxqjhq hlqvhw}w=
41 Lq � zlug � qxu dq ghq Vwhoohq huvhw}w/ zr hv iuhl yrunrppw1 Nrppw � phkupdov iuhl lq �

yru/ vr zlug hv dq doohq Vwhoohq vhlqhv Yrunrpphqv gxufk � huvhw}w1
51 Idoov vlfk � lq � lp Zlunxqjvehuhlfk hlqhv Txdqwruv eh�qghw/ ghu glh Yduldeoh � elqghw/ vr

gdui iÿu � nhlq Dxvguxfn hlqjhvhw}w zhughq/ ghu � dov iuhlh Yduldeoh hqwkçow1
Glh }zhlwh hlqvfkuçqnhqgh Ehglqjxqj kdw glh Dxijdeh }x yhuklqghuq/ gd� hlq iuhlhv Yrunrpphq
yrq � lq � }x hlqhp jhexqghqhq Yrunrpphq lq �E�*�� zlug1 Idoov glhv qlfkw dxvjhvfkorvvhq
zlug/ lvw hv pùjolfk/ gd� pdq dxv hlqhu zdkuhq Yrudxvvhw}xqj � gxufk Hlqvhw}xqj hlqh idovfkh
Irojhuxqj �E�*�� hukçow1

Qdfk glhvhq Yruehphunxqjhq jhkhq zlu qxq }xu Irupxolhuxqj ghu Uhjhoq iÿu Txdqwruhq
ÿehu1
41 Ehvhlwljxqjvuhjho iÿu ghq Jhqhudolvdwru +E;,=

;��
�E�*�� / zrehl � hlqh Lqglylgxhqyduldeoh rghu hlqh Lqglylgxhqnrqvwdqwh vhlq ndqq1

Ehlvslho iÿu glh Dqzhqgxqj yrq E;=
;%E%n % ' 2%�
+ n + ' 2+

51 Hlqiÿkuxqjvuhjho iÿu ghq Jhqhudolvdwru +.;,=
�
;��

Ehl ghu Hlqiÿkuxqjvuhjho ghv Dootxdqwruv lvw irojhqgh Ehglqjxqj }x ehdfkwhq= Glh Uhjho gdui
qxu gdqq yhuzhqghw zhughq/ zhqq glh Yduldeoh � qlfkw iuhl lq ghq Dqqdkphq ghv Ehzhlvhv
yrunrppw1 Zlu hunoçuhq ghq Vlqq glhvhu Hlqvfkuçqnxqj dq hlqhp Ehlvslho= Glh Yduldeoh %
qlppw ehlvslhovzhlvh Zhuwh dxv ghp Zhuwehuhlfk ghu Phqvfkhq dq/ xqg � E%� ehghxwhw �{ lvw
vsçwhu dov 4<33 jheruhq�1 Dqjhqrpphq/ dxv hlqhu jhjhehqhq Phqjh yrq Yrudxvvhw}xqjhq T
vhl ghu Vdw} }x ehzhlvhq �Zhqq % vsçwhu dov 4<33 jheruhq lvw/ vr lvw % khxwh qrfk nhlqh 433
Mdkuh dow�1 Xp glhv }x ehzhlvhq/ jhqÿjw hv r�hqedu/ dxv ghq Yrudxvvhw}xqjhq T xqg ghu
Yrudxvvhw}xqj �% lvw vsçwhu dov 4<33 jheruhq� ghq Vdw} �% lvw khxwh qrfk nhlqh 433 Mdkuh
dow� de}xohlwhq1 Dxv ghu Dqqdkph ghv Ehzhlvhv �% lvw vsçwhu dov 4<33 jheruhq�/ glh glh iuhlh
Yduldeoh % hqwkçow/ huklhowhq zlu dehu/ idoov zlu glh reljh Hlqvfkuçqnxqj qlfkw ehdfkwhq zÿughq/
;%� E%�/ g1 k1 xpjdqjvvsudfkolfk dxvjhguÿfnw �Dooh Phqvfkhq vlqg vsçwhu dov 4<33 jheruhq�1
Glhvhu Vfkox� lvw dehu r�hqvlfkwolfk qlfkw nruuhnw1
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Devfkqlww 4315 Juxqguhjhoq
Dx�hughp gdui hlqh Yduldeoh � qlfkw gxufk ghq Dootxdqwru jhexqghq zhughq/ zhqq � dov

Lqgh{ hlqhu Nrqvwdqwhq qdfk hlqhu Dqzhqgxqj ghu Uhjho E< dxiwulww1
Ehlvslho iÿu glh Dqzhqgxqj yrq H;=

% � % ' %2
;%E% � % ' %2�

61 Hlqiÿkuxqjvuhjho iÿu ghq Sduwlnxodulvdwru +H<,=
�E�*��
<�� / zrehl � hlqh Lqglylgxhqyduldeoh rghu hlqh Lqglylgxhqnrqvwdqwh vhlq ndqq1

Glhvh Uhjho ndqq/ zlh dxfk glh Uhjho E;/ rkqh Hlqvfkuçqnxqj yhuzhqghw zhughq1
Ehlvslho=

% lvw juÿq
<+ ++ lvw juÿq,
Ehyru zlu glh Ehvhlwljxqjvuhjho iÿu ghq Sduwlnxodulvdwru irupxolhuhq/ zroohq zlu lkuhq Vlqq

hunoçuhq1 Lq +pdwkhpdwlvfkhq, Ehzhlvhq zlug kçx�j dxi irojhqgh Duw jhvfkorvvhq1 Hv lvw
ehndqqw/ gd� hv }xplqghvw hlqhq Jhjhqvwdqg jlew/ ghu glh Ehglqjxqj M huiÿoow1 Rezrko zlu
plwxqwhu nhlqhq Jhjhqvwdqg dqjhehq nùqqhq/ ghu glh Ehglqjxqj M huiÿoow/ vr nùqqhq zlu grfk
qdfk ghu reljhq Ehkdxswxqj huvfkolh�hq/ gd� hlq Jhjhqvwdqg @ glh Ehglqjxqj M huiÿoow1 Gdv
]hlfkhq @ lvw klhu nhlqh Yduldeoh +rezrko lp jhzlvvhq Vlqqh hlqh Xqehndqqwh,/ vrqghuq lvw
hlqh Nrqvwdqwh/ lvw hlqh Denÿu}xqj iÿu ghq Qdphq hlqhv nrqnuhwhq Jhjhqvwdqghv1 Zlu kdehq
glh Lqglylgxhqnrqvwdqwhq @/ K/ S/ � � � yru doohp hlqjhiÿkuw/ xp glhvh Duw }x vfkolh�hq irupdo
gduvwhoohq }x nùqqhq1 Glh Nrqvwdqwhq @/ K/ S/ � � � nrpphq gdehl qxu lq ]hlohq ghv Ehzhlvhv yru/
qlfkw mhgrfk lq Wkhruhphq ghu Txdqwruhqorjln1

Glh Ehvhlwljxqjvuhjho ghv Sduwlnxodulvdwruv ehvdjw/ gd�pdq }1E1 yrq <%� E%� dxi � E@� vfkolh0
�hq ndqq1 Glhvh Uhjho jlow mhgrfk qxu plw ehvwlppwhq Hlqvfkuçqnxqjhq/ glh zlu lp zhlwhuhq
hunoçuhq pùfkwhq1 Dqjhqrpphq/ zlu kçwwhq lq hlqhp Ehzhlv glh ehlghq ]hlohq=
+4, <%��E%� xqg
+5, <%�2E%�1
Zÿughq zlu glh Ehvhlwljxqjvuhjho ghv Sduwlnxodulvdwruv rkqh Hlqvfkuçqnxqjhq yhuzhqghq/ vr
nùqqwhq zlu dxv +4, dxi ��E@� xqg dxv +5, dxi �2E@� vfkolh�hq1 Lq +4, xqg +5, zlug mhgrfk qxu
ehkdxswhw/ gd� hv plqghvwhqv hlqhq Jhjhqvwdqg jlew/ ghu glh Ehglqjxqj �� huiÿoow/ xqg gd� hv
plqghvwhqv hlqhq Jhjhqvwdqg jlew/ ghu glh Ehglqjxqj �2 huiÿoow1 Hv lvw r�hqvlfkwolfk/ gd� glhvh
ehlghq Jhjhqvwçqgh yhuvfklhghq vhlq nùqqhq/ xqg hv ndqq vrjdu yrunrpphq/ gd� vlfk �� xqg
�2 jhjhqvhlwlj dxvvfkolh�hq1 Zlu yhuhlqeduhq ghvkdoe/ gd� zlu lq hlqhp Ehzhlv/ lq ghp zlu glh
Ehvhlwljxqjvuhjho ghv Sduwlnxodulvdwruv yhuzhqghq/ mhghvpdo hlqh Lqglylgxhqnrqvwdqwh +@/ K/ S/
� � �, hlqvhw}hq/ glh lp ehwuh�hqghq Ehzhlv yrukhu qrfk qlfkw yrundp1
]xp Yhuvwçqgqlv hlqhu zhlwhuhq Hlqvfkuçqnxqj ehwudfkwhq zlu gdv irojhqgh Ehlvslho=
+6, <+-E+c %�
pùjh ehghxwhq �Hv jlew hlqhq Wdj +/ ghu ghp Wdj % irojw�1 Glhvhu Vdw} lvw r�hqedu hlqh
jÿowljh Dxvvdjhixqnwlrq/ gd mhghp Wdj hlq zhlwhuhu irojw1 Zÿugh pdq mhw}w yrq +6, dxi -E@c %�
vfkolh�hq/ vr nùqqwh pdq gdudxv zlhghu ;%-E@c %� hukdowhq1 Ghu ohw}wh Dxvguxfn zÿugh dehu
ehghxwhq/ gd� hv hlqhq ehvwlppwhq Wdj @ jçeh/ ghu doohq dqghuhq Wdjhq irojhq zÿugh1 Gdv zçuh
gdqq ghu ohw}wh doohu Wdjh rghu ghu �Wdj ghv Mÿqjvwhq Jhulfkwv�1 Zlu vhkhq/ gd� glhvhu Vfkox�
qlfkw nruuhnw lvw1 Ghu Vfkox� lvw ghvkdoe qlfkw nruuhnw/ zhlo gdv dxvjhzçkowh @ r�hqedu yrpZhuw
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431 Ndslwho Qdwÿuolfkhv Vfkolh�hq
ghu Yduldeohq % dekçqjw1 Xp lq ghuduwljhq Içoohq glh Ehvhlwljxqjvuhjho ghv Sduwlnxodulvdwruv
wurw}ghp yhuzhqghq }x nùqqhq/ nhqq}hlfkqhq zlu glh jhzçkowh Nrqvwdqwh @ plw ghp Lqgh{ %
xqg hukdowhq ghq Dxvguxfn -E@%c %�/ ghu ehghxwhq vroo/ gd� hv }x mhghp Wdj % hlqhq yrq %
dekçqjljhq ehvwlppwhq Wdj @% ghuduw jlew/ gd� @% dxi % irojw1
Dqdorj nùqqhq zlu dxv ghp Dxvguxfn
+7, <+'E%c +c 5�/
ghu ehghxwhw/ gd� hv iÿu eholheljh }zhl yhuvfklhghqh Sxqnwh % xqg 5 hlqhq Sxqnw + jlew/ ghu
}zlvfkhq % xqg 5 olhjw/ ghq Dxvguxfn 'E%c @%5c 5� deohlwhq/ ghu ehghxwhw/ gd� }zlvfkhq }zhl
eholheljhq Sxqnwhq % xqg 5 hlq jhzlvvhu ehvwlppwhu Sxqnw @%5 olhjw/ ghu yrq ghq Sxqnwhq %
xqg 5 dekçqjlj lvw1

Qdfk glhvhq Huoçxwhuxqjhq nùqqhq zlu mhw}w glh Ehvhlwljxqjvuhjho iÿu ghq Sduwlnxodulvdwru
irupxolhuhq1
71 Ehvhlwljxqjvuhjho iÿu ghq Sduwlnxodulvdwru +E<,=

<��
�E�*&��c�2c���c�?� /

zrehl ��/ �2/ � � �/ �? dooh iuhlhq Lqglylgxhqyduldeohq ghu Irupho � vlqg/ glh yrq � yhuvfklhghq
vlqg/ xqg ghu Dxvguxfn �E�*&��c�2c���c�?� glh Irupho gduvwhoow/ glh dxv � gxufk Hlqvhw}xqj ghu
Nrqvwdqwhq &/ jhnhqq}hlfkqhw plw ghq Lqgl}hv ��/ �2/ � � �/ �?/ iÿu glh Lqglylgxhqyduldeoh �
hqwvwhkw1
Zlu xqwhuvwuhlfkhq/ gd� glh Yduldeohq ��/ �2/ � � �/ �?/ glh lq ghpDxvguxfn &��c�2c���c�? yrunrpphq/
dov iuhlh Yduldeohq ehwudfkwhw zhughq1 Ghvkdoe ndqq &��c�2c���c�? gdqq xqg qxu gdqq iÿu � lq �
hlqjhvhw}w zhughq/ zhqq vlfk � qlfkw lp Zlunxqjvehuhlfk hlqhv Txdqwruv eh�qghw/ ghu glh
Yduldeohq ��/ �2/ � � �/ �? elqghw1 Glh dov Lqgl}hv dxiwuhwhqghq Yduldeohq gÿuihq qlfkw gxufk
hlqhq Dootxdqwru jhexqghq zhughq1

4316 Hlqljh Wkhruhph xqg dejhohlwhwh Uhjhoq ghu Txdqwruhqorjln
Gd dooh Uhjhoq ghu Dxvvdjhqorjln lq glh Txdqwruhqorjln ÿehuqrpphq zhughq/ vlqg dooh Wkhr0
uhph xqg Wkhruhpvfkhpdwd ghu Dxvvdjhqorjln Wkhruhph e}z1 Wkhruhpvfkhpdwd ghu Txdqwr0
uhqorjln1 Hehqvr vlqg dooh dejhohlwhwhq Vfkox�uhjhoq ghu Dxvvdjhqorjln dxfk Vfkox�uhjhoq ghu
Txdqwruhqorjln1 Lp zhlwhuhq ehzhlvhq zlu hlqljh vsh}lhooh Wkhruhph ghu Txdqwruhqorjln1

]xqçfkvw ehzhlvhq zlu hlqljh Wkhruhph/ glh Eh}lhkxqjhq }zlvfkhq ghp Jhqhudolvdwru xqg
ghp Sduwlnxodulvdwru dxvguÿfnhq1 Glh Ehzhlvh zhughq jdq} dqdorj ghqhq ghu Dxvvdjhqorjln
dxijhedxw/ qxu gd� zlu lq ghu Txdqwruhqorjln ylhu Vfkox�uhjhoq phku }xu Yhuiÿjxqj kdehq1
Zlu ÿehuwudjhq dooh Denÿu}xqjhq lq ghu Vfkuhlezhlvh ghu Dxvvdjhqorjln lq glh Txdqwruhqorjln
xqg yhuhlqeduhq zhlwhu/ lq ghq irojhqghq Ehzhlvhq Wkhruhph ghu Dxvvdjhqorjln lp V|vwhp ghv
qdwÿuolfkhq Vfkolh�hqv plw WDq xqg Wkhruhph ghu Txdqwruhqorjln plw Wq }x eh}hlfkqhq +}1 E1
WD7/ W4 ,1
W41 ;%� E%� � � E+�

41 ;%� E%� D1 g1 E1
51 � E+� +E;/ 41,

W51 � E+� � <%� E%�
41 � E+� D1 g1 E1
51 <%� E%� +H</ 41,
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Devfkqlww 4316 Wkhruhph xqg dejhohlwhwh Uhjhoq
W61 ;%� E%� � <%� E%�
Ghu Ehzhlv hujlew vlfk dxv W4/ W5 xqg WD41

Zlh lq ghu Dxvvdjhqorjln ghq Wkhruhphq ehvwlppwh Wkhruhpvfkhpdwd hqwvsuhfkhq/ vr hqw0
vsuhfkhq dxfk lq ghu Txdqwruhqorjln ghq Wkhruhphq ehvwlppwh Wkhruhpvfkhpdwd/ ghuhq Eh0
zhlv ghp Ehzhlv ghu Wkhruhph jdq} dqdorj lvw1 Ghq Wkhruhphq W40W6 hqwvsuhfkhq irojhqgh
Wkhruhpvfkhpdwd=
WV41 ;�� � �E�*��
WV51 �E�*�� � <��
WV61 ;�� � <��1
Dxv ghq Wkhruhpvfkhpdwd hukçow pdq zlhghu dejhohlwhwh Vfkox�uhjhoq1 Zhqq zlu xqv lp
zhlwhuhq lq hlqhp Ehzhlv dxi hlq Wkhruhp ghu Txdqwruhqorjln ehuxihq/ vr phlqhq zlu qlfkw qxu
gdv Wkhruhp lq ghu xuvsuÿqjolfk ehzlhvhqhq Irup/ vrqghuq dxfk dooh Yduldqwhq ghv Wkhruhpv/
glh vlfk dxv ghp hqwvsuhfkhqghq Wkhruhpvfkhpd hujhehq1
W71 ;%� E%� � �<%�� E%�

d, 41 ;%� E%� D1 g1 E1
51 <%�� E%� D1 g1 l1 E1
61 �� E@� +E</ 51,
71 � E@� +E;/ 41,
+Zgvsu1 61/ 71,

e, 41 �<%�� E%� D1 g1 E1
51 �� E%� � <%�� E%� W5
61 ��� E%� +WD;/ 41/ 51,
71 � E%� +WD:/ 61,
81 ;%� E%� +H;/ 71,

Glhvhv Wkhruhp xqg glh irojhqghq Wkhruhph guÿfnhq glh Eh}lhkxqjhq }zlvfkhq ghp Jhqhud0
olvdwru/ ghp Sduwlnxodulvdwru xqg ghu Qhjdwlrq dxv1
W81 �;%� E%� � <%�� E%�
W91 �<%� E%� � ;%�� E%�
W:1 <%� E%� � �;%�� E%�
W;1 ;%�� E%� � �;%� E%�
W<1 �<%� E%� � <%�� E%�
Glh irojhqghq Wkhruhph zhughq Jhvhw}h ghu Txdqwruhqyhuwhloxqj jhqdqqw/ gd vlh hv jhvwdwwhq/
yrq Iruphoq/ lq ghqhq vlfk hlq Txdqwru dxi }xvdpphqjhvhw}wh Iruphoq eh}lhkw/ }x Iruphoq
ÿehu}xjhkhq/ lq ghqhq vlfk ghu Txdqwru qxu dxi Suçglndwiruphoq eh}lhkw1
W431 ;%E� E%� � 'E%�� � E;%� E%� � ;%'E%��
W441 ;%E� E%� � 'E%�� � E<%� E%� � <%'E%��
W451 ;%E� E%� a'E%�� � E;%� E%� a ;%'E%��
W461 ;%� E%� b ;%'E%� � ;%E� E%� b'E%��
W471 <%E� E%� a'E%�� � <%� E%� a <%'E%�
W481 <%E� E%� b'E%�� � <%� E%� b <%'E%�
Zlu ehzhlvhq W49 =

538



431 Ndslwho Qdwÿuolfkhv Vfkolh�hq

W491 ;%E� E%� b'E%�� � ;%� E%� b <%'E%�
41 ;%E� E%� b'E%�� D1 g1 E1
51 �E;%� E%� b <%'E%�� D1 g1 l1 E1
61 �;%� E%� a�<%'E%� +WD56/ 51,
71 �;%� E%� +Eg/ 61,
81 �<%'E%� +Eg/ 61,
91 <%�� E%� +W8/ 71,
:1 ;%�'E%� +W9/ 81,
;1 �� E@� +E</ 91,
<1 � E@� b'E@� +E;/ 41,
431 �'E@� +E;/ :1,
441 'E@� +E�/ ;1/ <1,
+Zgvsu1 431/ 441,

Elvkhu ehwudfkwhwhq zlu Wkhruhph/ glh qhehq ghq orjlvfkhq Rshudwruhq qxu Suçglndwiruphoq
hqwklhowhq1 Zlu jhehq mhw}w Wkhruhph dq/ glh dx�hughp dxfk Dxvvdjhqyduldeohq hqwkdowhq=
W4:1 ;% R � R
W4;1 <% R � R
W4<1 ;%ER � � E%�� � R � ;%� E%�
W531 <%ER � � E%�� � R � <%� E%�
W541 ;%E� E%� � R� � <%� E%� � R
W551 <%E� E%� � R� � ;%� E%� � R
W561 ;%ER b � E%�� � R b ;%� E%�
W571 <%ER a � E%�� � R a <%� E%�
Zlu ehzhlvhq W58 =
W581 ;%E� E%� � R� � E;%� E%� � R�

41 ;%E� E%� � R� D1 g1 E1
51 � E%� � R +E;/ 41,
61 � E%� � R +EE/ 51,
71 R � � E%� +EE/ 51,

4141 ;%� E%� }1 D1
4151 � E%� +E;/ 4141,
4161 R +DU/ 4151/ 61,

81 ;%� E%� � R +4141�4161,
5141 R }1 D1
5151 � E%� +DU/ 5141/ 71,
5161 ;%� E%� +H;/ 5151,

91 R � ;%� E%� +5141�5161,
:1 ;%� E%� � R +HE/ 81/ 91,

Glh irojhqghq Wkhruhph zhughq Jhvhw}h ghu Txdqwruhqyhuwdxvfkxqj jhqdqqw=
W591 ;%;+-E%c +� � ;+;%-E%c +�
W5:1 <%<+-E%c +� � <+<%-E%c +�
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W5;1 <%;+-E%c +� � ;+<%-E%c +�

41 <%;+-E%c +� D1 g1 E1
51 ;+-E@c +� +E</ 41,
61 -E@c +� +E;/ 51,
71 <%-E%c +� +H</ 61,
81 ;+<%-E%c +� +H;/ 71,

ßexqjhq=

41 Zdv ehvdjw gdv Wkhruhp W6/ zhqq % dov Zhuwh Jùwwhuqdphq dqqlppw xqg gdv Suçglndw
� E���� dov �111 lvw yroonrpphq� jhghxwhw zlugB ]hljhq Vlh/ zhofkh Ehghxwxqj glh Yrudxv0
vhw}xqj kdw/ gd� glh Wkhruhph ghu Txdqwruhqorjln qxu iÿu qlfkwohhuh Lqglylgxhqehuhlfkh
jhowhq$ Ehwudfkwhq Vlh ghq Jrwwhvehzhlv ghv Dqvhop yrq Fdqwhuexu|$

51 Zhofkh Vfkox�uhjhoq hukdowhq zlu dxv WV40WV6B
61 Ehzhlvhq Vlh glh Wkhruhph W80W< $ Jhehq Vlh glh dejhohlwhwhq Vfkox�uhjhoq dq/ glh vlfk dxv

glhvhq Wkhruhphq hujhehq/ xqg jhehq Vlh }x mhghu glhvhu Uhjhoq hlq xpjdqjvvsudfkolfkhv
Ehlvslho dq$ ]hljhq Vlh dqkdqg hlqhv Jhjhqehlvslhov/ gd� glh Xpnhkuxqjhq ghu Wkhruhph
W; elv W< qlfkw jhowhq$

71 Ehzhlvhq Vlh glh Wkhruhph W430W48/ xqg }hljhq Vlh dqkdqg yrq Jhjhqehlvslhohq/ gd�
glh Xpnhkuxqjhq ghu Wkhruhph/ glh dov Kdxswrshudwru hlqh Vxemxqnwlrq hqwkdowhq/ qlfkw
jhowhq$

81 Ehzhlvhq Vlh glh Wkhruhph W4:0W57 $
91 Ehzhlvhq Vlh glh Wkhruhph W59 xqg W5:/ xqg }hljhq Vlh dq hlqhp Jhjhqehlvslho/ gd� glh

Xpnhkuxqj yrq W5; qlfkw jlow$ Zrudq vfkhlwhuw ghu irupdoh Ehzhlv glhvhu XpnhkuxqjB

4317 Dqzhqgxqj ghv txdqwruhqorjlvfkhq Vfkolh�hqv
Zlh glh Uhjhoq ghu Dxvvdjhqorjln/ vr nùqqhq dxfk dooh Uhjhoq ghu Txdqwruhqorjln lq eholheljhq
Zlvvhqvehuhlfkhq }xp orjlvfkhq Vfkolh�hq dxv jhjhehqhq Yrudxvvhw}xqjhq yhuzhqghw zhughq1
Zlu ehwudfkwhq lp irojhqghq hlq hlqidfkhv Ehlvslho1 Zlu }hljhq/ gd� dxv ghq irojhqghq }hkq
Vçw}hq ghu Vdw} �Lfk jhkh Nçqjxuxkv dxv ghp Zhjh� orjlvfk irojw=
41 Glh hlq}ljhq Wlhuh lq glhvhp Kdxvh vlqg Ndw}hq1
51 Mhghv Wlhu/ gdv jhuq lq ghq Prqg jxfnw/ lvw dov Vfkr�wlhu jhhljqhw1
61 Zhqq lfk hlq Wlhu yhudevfkhxh/ vr jhkh lfk lkp dxv ghp Zhjh1
71 Qxu vrofkh Wlhuh vlqg Iohlvfkiuhvvhu/ glh qdfkwv xpkhuvfkzhlihq1
81 Mhgh Ndw}h wùwhw Pçxvh1
91 Qxu glh Wlhuh lq glhvhp Kdxvh pùjhq plfk ohlghq1
:1 Nçqjxuxkv vlqg qlfkw dov Vfkr�wlhuh jhhljqhw1
;1 Qxu Iohlvfkiuhvvhu wùwhq Pçxvh1
<1 Lfk yhudevfkhxh Wlhuh/ glh plfk qlfkw ohlghq pùjhq1
431 Wlhuh/ glh qdfkwv xpkhuvfkzhlihq/ jxfnhq jhuqh lq ghq Prqg1
Oùvxqj=
Zlu zçkohq irojhqgh V|peroln= % lvw hlqh Lqglylgxhqyduldeoh/ glh dovZhuwh Wlhuqdphq dqqlppw=
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Suçglndwh= ME%� 0 % ohew lq glhvhp Kdxvh

gE%� 0 % lvw hlqh Ndw}h
�E%� 0 % jxfnw jhuq lq ghq Prqg
7E%� 0 % lvw dov Vfkr�wlhu jhhljqhw
T E%� 0 % lvw vr/ gd� lfk hv yhudevfkhxh
` E%� 0 % lvw vr/ gd� lfk lkp dxv ghp Zhjh jhkh
�E%� 0 % vfkzhliw qdfkwv xpkhu
8 E%� 0 % lvw Iohlvfkiuhvvhu
A E%� 0 % wùwhw Pçxvh
uE%� 0 % pdj plfk ohlghq
�E%� 0 % lvw hlq Nçqjxuxk1

Zlu kdehq lq v|perolvfkhu Irup irojhqgh }hkq Yrudxvvhw}xqjhq=
41 ;%EME%� � gE%��
51 ;%E�E%� � 7E%��
61 ;%ET E%� �` E%��
71 ;%E8 E%� � �E%��
81 ;%EgE%� � A E%��
91 ;%EuE%� � ME%��
:1 ;%E�E%� � �7E%��
;1 ;%EA E%� � 8 E%��
<1 ;%E�uE%� � T E%��
431 ;%E�E%� ��E%��1
]x ehzhlvhq lvw= ;%E�E%� �` E%��1 ]xqçfkvw ehvhlwljhq zlu lq 4043 ghq Jhqhudolvdwru=
441 ME%� � gE%�
451 �E%� � 7E%�
461 T E%� �` E%�
471 8 E%� � �E%�
481 gE%� � A E%�
491 uE%� � ME%�
4:1 �E%� � �7E%�
4;1 A E%� � 8 E%�
4<1 �uE%� � T E%�
531 �E%� ��E%�

4141 �E%� }1 D1
4151 �7E%� +DU/ 4141/ 4:1,
4161 ��E%� +WD;/ 4151/ 451,
4171 ��E%� +WD;/ 4161/ 531,
4181 �8 E%� +WD;/ 4171/ 471,
4191 �A E%� +WD;/ 4181/ 4;1,
41:1 �gE%� +WD;/ 4191/ 481,
41;1 �ME%� +WD;/ 41:1/ 441,
41<1 �uE%� +WD;/ 41;1/ 491,
41431 T E%� +DU/ 4<1/ 41<1,
41441 ` E%� +DU/ 461/ 41431,
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541 �E%� �` E%� +4141�41441,
551 ;%E�E%� �` E%�� +H;/ 541,

ßexqjhq=

41 ]hljhq Vlh/ gd� dxv ghq ehlghq Yrudxvvhw}xqjhq=
41 Dooh ]dkohq/ glh dxi f rghu D hqghq xqg ghuhq Txhuvxpph gxufk � whloedu lvw/ vlqg gxufk

D xqg gxufk � whloedu>
51 Hlqljh ]dkohq hqghq dxi f xqg vlqg qlfkw gxufk � whloedu>
irojw= Hv jlew ]dkohq/ glh dxi f hqghq xqg ghuhq Txhuvxpph qlfkw gxufk � whloedu lvw$

51 Lq Jùwwlqjhq nxuvlhuwh 4<35 irojhqgh Dqhngrwh= �Lq Jùwwlqjhq jlew hv qxu }zhl Vruwhq yrq
Pdwkhpdwlnhuq1 Glh hlqhq pdfkhq gdv/ zdv lkqhq jhiçoow/ xqg qlfkw gdv/ zdv Ihol{ Nohlq
jhiçoow/ glh dqghuhq pdfkhq gdv/ zdv I1 Nohlq pùfkwh/ dehu qlfkw gdv/ zdv vlh vhoehu pùfkwhq1
Nohlq jhkùuw zhghu }x ghq hlqhq qrfk }x ghq dqghuhq1 Dovr lvw Nohlq nhlq Pdwkhpdwlnhu1�
Suÿihq Vlh/ re vlfk glh Irojhuxqj orjlvfk dxv ghq irupxolhuwhq Yrudxvvhw}xqjhq hujlew$ Zdv
hujlew vlfk/ zhqq Vlh }x ghq jhjhehqhq Yrudxvvhw}xqjhq ghq hpslulvfk jhvlfkhuwhq Vdw} �I1
Nohlq zdu hlq Pdwkhpdwlnhu lq Jùwwlqjhq� klq}xqhkphqB

61 ]hljhq Vlh/ gd� ghu Vfkox� yrq ghu Suçplvvh �Dooh Phqvfkhq vlqg vwhueolfk� dxi glh
Nrqnoxvlr �Hlqljh Phqvfkhq vlqg vwhueolfk� txdqwruhqorjlvfk qlfkw jÿowlj lvw$ Zhofkh
}xvçw}olfkh Suçplvvh px� pdq klq}xqhkphq/ gdplw zlu hlqhq txdqwruhqorjlvfk jÿowljhq
Vfkox� ehnrpphqB

71 Uxvvhoo xqg Zklwhkhdg iÿkuhq lq lkuhu �Sulqflsld Pdwkhpdwlfd� ghq Ehjul� ghu �irupdohq
Lpsolndwlrq� hlq1 Glh irupdoh Lpsolndwlrq �� E%� �% 'E%�� zlug jhohvhq dov �iÿu dooh %/
zhqq � E%�/ vr 'E%�� xqg �� E%c +� �%+ 'E%c +�� dov �iÿu dooh % xqg iÿu dooh +/ zhqq
� E%c +�/ vr'E%c +��1 Glhvh irupdohq Dxvguÿfnh zhughq dxfk elqçuh Txdqwruhq jhqdqqw1 Glh
gxufk glh irojhqghq Gh�qlwlrqhq hlqjhiÿkuwhq elqçuhq Txdqwruhq hupùjolfkhq hlqh vwdunh
Yhuhlqidfkxqj ghu ÿeolfkhq Iruphovsudfkh1
G41 E� ����2������? �� �(es ;��;�2;�� � � �;�?E� � ��/ ? ' �c 2c � � � �
G51 E� ����2������? �� �(es ;��;�2;�� � � �;�?E� � ��/ ? ' �c 2c � � � �
Irupxolhuhq Vlh dov }xvçw}olfkh Vfkox�uhjhoq }xp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv ghu
nodvvlvfkhq Txdqwruhqorjln glh Hlqiÿkuxqjv0 xqg Ehvhlwljxqjvuhjhoq iÿu glh �irupdoh
Lpsolndwlrq� +111��111, xqg glh �irupdoh Çtxlydohq}� +111��111,$

81 Ehzhlvhq Vlh lq ghp xp glh Uhjhoq dxv Dxijdeh 7 huzhlwhuwhq V|vwhp ghu nodvvlvfkhq
Txdqwruhqorjln glh irojhqghq Wkhruhph$
0 � E%� b �;+� E+�
0 ;+� E%c +� � ;+� E%c %�
0 E� E%� �% 'E%�� � ;%�� E%� b <%'E%�
0 E� E%� �% 'E%�� � E<%� E%� � <%'E%��
0 � E%� �% E� E+� �+ E'E%� � 'E+�� b ;5� E5��
0 <%;+E� E%� � 'E%� � E'E%� � -E%� � E� E+� � -E+����1

91 ßehuvhw}hq Vlh lq glh Vsudfkh ghu Txdqwruhqorjln$ Ehqxw}hq Vlh irojhqgh V|peroln=
41 �E%�= % lvw hlq Pdqq
51 8 E%�= % lvw hlqh Iudx
61 aE%c +�= % lvw mÿqjhu dov +
71 gE%c +�= % lvw Nlqg yrq +
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81 T E%c +�= % lvw yhukhludwhw plw +
91 �E%�= % zrkqw lq Ehuolq
:1 -E%�= % zrkqw lq Urvwrfn$
0 Mhghu Phqvfk kdw Pxwwhu xqg Ydwhu1
0 Mhghu/ ghu hlqhq Ydwhu kdw/ kdw dxfk hlqh Pxwwhu1
0 Mhghu Phqvfk lvw mÿqjhu dov glh Howhuq vhlqhu Howhuq1
0 % lvw yhukhludwhw1
0 Hv jlew hlqhq Pdqq/ ghvvhq Vrkq hlqh Iudx kdw/ glh çowhu lvw dov hu vhoevw1
0 % xqg + vlqg Euÿghu1
0 Zhqq hv lq Ehuolq hlqh Iudx jlew/ glh hlqhq Euxghu lq Urvwrfn kdw/ vr jlew hv lq Urvwrfn
hlqhq Pdqq/ ghu hlqh Vfkzhvwhu lq Ehuolq kdw1

0 Qlfkw mhghu yhukhludwhwh Pdqq zrkqw lq Ehuolq1
0 Qlfkw mhgh Iudx lq Ehuolq kdw nhlqhq Vrkq lq Urvwrfn1
0 Dooh Nlqghu yrq % vlqg yhukhludwhw1
0 Hv jlew hlqhq Phqvfkhq/ ghvvhq Nlqghu dooh yhukhludwhw vlqg1
0 Mhghv Nlqg yrq % lvw yhukhludwhw plw hlqhp Nlqg yrq +1
0 + kdw hlq Nlqg/ gdv qlfkw plw hlqhp Nlqg yrq % yhukhludwhw lvw1
0 Hv jlew }zhl vrofkh Phqvfkhq/ gd� mhghv Nlqg ghv hlqhq plw hlqhp Nlqg ghv dqghuhq
yhukhludwhw lvw1

0 Hv jlew }zhl vrofkh Phqvfkhq/ gd� nhlq Nlqg ghv hlqhq plw hlqhp Nlqg ghv dqghuhq
yhukhludwhw lvw1

0 Zhqq + Nlqg yrq % lvw/ vr lvw mhghv Nlqg yrq + Hqnho yrq %1
:1 ßehusuÿihq Vlh/ zhofkh ghu irojhqghq Dxvvdjhuhlkhq nruuhnwh txdqwruhqorjlvfkh Vfkoÿvvh

gduvwhoohq$ Zçkohq Vlh klhu}x hlqh hqwvsuhfkhqgh Irupdolvlhuxqj/ xqg jhehq Vlh glh Ehzhlvh
dq$
0 Nhlqh Sulp}dko/ glh juù�hu dov 6 lvw/ lvw jhudgh1

Hlqljh qdwÿuolfkh ]dkohq vlqg Sulp}dkohq1
Hlqljh qdwÿuolfkh ]dkohq vlqg qlfkw jhudgh1

0 Dooh Ilvfkh vlqg Vçxjhwlhuh1
Dooh Zdoh vlqg Ilvfkh1
Dooh Zdoh vlqg Vçxjhwlhuh1

0 Hlqljh Vhhidkuhu kdehq Dphulnd hqwghfnw1
Hlqljh Dxvwudolhu vlqg Vhhidkuhu1
Hlqljh Dxvwudolhu kdehq Dphulnd hqwghfnw1

0 Dooh Pçqqhu vlqg Yçwhu1
Dooh Phqvfkhq vlqg Pçqqhu1
Dooh Phqvfkhq vlqg Yçwhu1

0 Hlqljh Wlhuduwhq vlqg yrp Dxvvwhuehq ehgurkw1
Hlqljh Yrjhoduwhq vlqg Wlhuduwhq1
Hlqljh Yrjhoduwhq vlqg yrp Dxvvwhuehq ehgurkw1

0 Zhu dfkw}lj Mdkuh dow zlug/ ohew jhvxqg1
Zhu jhvxqg ohew/ zlug dfkw}lj Mdkuh dow1
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0 Mhghu/ ghu lq Ghxwvfkodqg ohew/ ohew lq Guhvghq1

Mhghu ohew lq Ghxwvfkodqg/ ghu lq Guhvghq ohew1
;1 Ehzhlvhq Vlh lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv/ gd� glh irojhqghq v|oorjlvwlvfkhq

Vfkoÿvvh dxfk jÿowljh Vfkoÿvvh ghu nodvvlvfkhq Txdqwruhqorjln vlqg$
0 Nhlq Phqvfk lvw gdv/ zdv }x vhlq hu yrujlew1

Dooh gÿqnhokdiwhq Shuvrqhq vlqg Phqvfkhq1
Nhlqh gÿqnhokdiwh Shuvrq lvw gdv/ zdv vlh }x vhlq yrujlew1

0 Hv jlew Phqvfkhq/ glh nhlqh Nulplqdourpdqh ohvhq1
Dooh Phqvfkhq vlqg dq Qhxljnhlwhq lqwhuhvvlhuw1
Pdqfkh dq Qhxljnhlwhq lqwhuhvvlhuwh Phqvfkhq ohvhq nhlqh Nulplqdourpdqh1

0 Dooh/ glh dq glh ]xnxqiw ÿehuwulhehqh Kr�qxqjhq nqÿsihq/ vlqg riw vsçwhu hqwwçxvfkw1
Pdqfkh dezduwhqgh Ohxwh nqÿsihq dq glh ]xnxqiw ÿehuwulhehqh Kr�qxqjhq1
Hlqljh dezduwhqgh Ohxwh vlqg riw vsçwhu hqwwçxvfkw1

0 Nhlqh Oÿjh lvw zdku1
Pdqfkh Kù lfknhlw lvw hlqh Oÿjh1
Hv jlew Kù lfknhlwhq/ glh qlfkw zdku vlqg1

0 Nhlq Phqvfk lvw doozlvvhqg1
Dooh Jùwwhu vlqg doozlvvhqg1
Nhlq Jrww lvw hlq Phqvfk1

<1 Glh irojhqghq Vfkoÿvvh ghu wudglwlrqhoohq Orjln vlqg lq ghu nodvvlvfkhq Txdqwruhqorjln qlfkw
ehzhlvedu1 ]hljhq Vlh glhv plw Kloih ghu Yhqqgldjudpph$ Hujçq}hq Vlh glh dqjhjhehqhq
Suçplvvhq vr/ gd� nruuhnwh txdqwruhqorjlvfkh Vfkoÿvvh hqwvwhkhq$
0 Dooh Phqvfkhq vlqg vwhueolfk1

Hlqljh Phqvfkhq vlqg vwhueolfk1
0 Nhlqh xqjhudgh ]dko lvw gxufk }zhl whloedu1

Hlqljh xqjhudgh ]dkohq vlqg qlfkw gxufk }zhl whloedu1
0 Dooh Vwxghqwhq lqwhuhvvlhuhq vlfk iÿu lku Idfkjhelhw1

Dooh Mxjhqgolfkh lq glhvhp Udxp vlqg Vwxghqwhq1
Hlqljh Mxjhqgolfkh lq glhvhp Udxp lqwhuhvvlhuhq vlfk iÿu lku Idfkjhelhw1

0 Dooh Ndw}hq vlqg Udxewlhuh1
Dooh Ndw}hq vlqg Qdfkwvfkzçuphu1
Hlqljh Qdfkwvfkzçuphu vlqg Udxewlhuh1

0 Dooh Zdoh vlqg Vçxjhwlhuh1
Dooh Vçxjhwlhuh eulqjhq ohehqgh Mxqjh }xu Zhow1
Hlqljh/ glh ohehqgh Mxqjh }xu Zhow eulqjhq/ vlqg Zdoh1

431 ßehusuÿihq Vlh/ re dxv ghq irojhqghq Suçplvvhq ghu Vfkox� �Glh Ndw}hq lq glhvhp Kdxvh
idqjhq Pçxvh� irojw$
0 Zhqq hlq Wlhu Pçxvh içqjw/ vr lvw hv qÿw}olfk1
0 Zhqq hlq Wlhu qlfkw qÿw}olfk lvw/ vr hukçow hv nhlq Ixwwhu1
0 Dooh Ndw}hq vlqg Wlhuh1
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0 Hlqh Ndw}h lvw qxu gdqq qÿw}olfk/ zhqq vlh Pçxvh içqjw1
0 Glh Ndw}hq lq glhvhp Kdxvh hukdowhq Ixwwhu1

441 Dxv ghq Suçplvvhq �Dooh Yùjho ohjhq Hlhu� xqg �Dooh Nurnrgloh ohjhq Hlhu� vroo glh Dxvvdjh
�Hlqljh hlhuohjhqgh Wlhuh vlqg nhlqh Yùjho� dejhohlwhw zhughq1 Hujçq}hq Vlh glh ihkohqghq
Suçplvvhq/ glh iÿu hlqhq nruuhnwhq Vfkox� huirughuolfk vlqg$

451 Zhofkh Vfkox�irojhuxqj oç�w vlfk dxv ghq Suçplvvhq �Dooh Phwdooh ohlwhq ghq Vwurp� xqg
�Iÿu glh Hqhujlhÿehuwudjxqj zhughq qxu Pdwhuldolhq yhuzhqghw/ glh ghq Vwurp ohlwhq�
}lhkhqB
Zhofkh Vfkoÿvvh zhughq pùjolfk/ zhqq glh Suçplvvhq xp �Nxsihu lvw hlq Phwdoo� xqg
�Sru}hoodq ohlwhw ghq Vwurp qlfkw� hujçq}w zhughqB

461 Zhofkh Vfkox�irojhuxqj oç�w vlfk dxv ghq irojhqghq Suçplvvhq }lhkhqB
0 Dooh Phqvfkhq vlqg vwhueolfk1
0 Hlqljh Vçxjhwlhuh vlqg Phqvfkhq1
0 Dooh Vçxjhwlhuh vfkÿw}hq lkuh Qdfknrpphq1
0 Dooh vwhueolfkhq Zhvhq yhuwhlgljhq lku Ohehq1

471 Zhofkh Vfkox�irojhuxqj oç�w vlfk dxv ghq irojhqghq Suçplvvhq deohlwhqB
0 Qlhpdqg/ ghu duehlwhw/ lvw idxo1
0 Dooh/ glh glh Suÿixqj ehvwhkhq/ duehlwhq1
0 Hlqljh Vwlshqglhqhpsiçqjhu vlqg idxo1
0 Dooh Vwlshqglhqhpsiçqjhu vlqg Vwxghqwhq1

481 Ehzhlvhq Vlh/ gd� gdv V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv vhpdqwlvfk yroovwçqglj lvw$
Ehqxw}hq Vlh gd}x glh Hujheqlvvh ghv <1 Ndslwhov$

491 Vlqg glh Uhjhoq H;/ E;/ H< xqg E< yrq hlqdqghu xqdekçqjljB

4318 Vhpdqwlvfkh Wdeohdxv xqg Vhtxhq}hqndonÿo
Hlqhq Ndonÿo ghu vhpdqwlvfkhq Wdeohdxv iÿu glh nodvvlvfkh Txdqwruhqorjln hukçow pdq/ zhqq
pdq }x ghp Ndonÿo ghu vhpdqwlvfkhq Wdeohdxv iÿu glh nodvvlvfkh Dxvvdjhqorjln +yjo1 Devfkqlww
47 ghv 71 Ndslwhov xqg Devfkqlww 43 ghv 81 Ndslwhov, glh irojhqghq Uhjhoq klq}xiÿjw1 Ehl ghu
Irupxolhuxqj glhvhu Uhjhoq iÿu glh Hqwzlfnoxqj ghu vhpdqwlvfkhq Wdeohdxv xqg ghu Vhtxhq}hq0
uhjhoq vhw}hq zlu lpphu yrudxv/ gd� lq � glh Lqglylgxhqyduldeoh � iuhl iÿu hlqh Hlqvhw}xqj ghu
Lqglylgxhqyduldeohq � lvw/ g1 k1/ lq � vlqg nhlqh Yrunrpphq ghu Irup ;�� rghu <�� hqwkdowhq/
lq ghqhq � iuhl yrunrppw1

481 Uhjho ghv yrughuhq Dootxdqwruv +Y ;,=
1 1 1 1
1 1 1 1
1 1 1 1
;�� 1 ;�� 1
1 1 1 1
1 1 1 1
1 1 �i�*�j 1
+Lvw glh Irupho ;�� zdku/ vr lvw �i�*�j iÿu mhgh Lqglylgxhqyduldeoh � zdku,1
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Devfkqlww 4318 Vhpdqwlvfkh Wdeohdxv xqg Vhtxhq}hqndonÿo
491 Uhjho ghv klqwhuhq Dootxdqwruv +K;,=

1 1 1 1
1 1 1 1
1 1 1 1
1 ;�� 1 ;��
1 1 1 1
1 1 1 1
1 1 �i�*�j /

zrehl � hlqh Lqglylgxhqyduldeoh lvw/ glh lq ghq Iruphoq ghu huvwhq Wdiho qlfkw iuhl yrunrppw1

4:1 Uhjho ghv yrughuhq H{lvwhq}txdqwruv +Y <,=
1 1 1 1
1 1 1 1
1 1 1 1
<�� 1 <�� 1
1 1 1 1
1 1 1 1
1 1 �i�*�j 1 /
zrehl glh Lqglylgxhqyduldeoh � lq ghq Iruphoq ghu huvwhq Wdiho qlfkw iuhl yrunrppw1

4;1 Uhjho ghv klqwhuhq H{lvwhq}txdqwruv +K<,=
1 1 1 1
1 1 1 1
1 1 1 1
1 <�� 1 <��
1 1 1 1
1 1 1 1
1 1 �i�*�j

Zlu ehwudfkwhq hlqljh Ehlvslhoh=

� s
41 ;%E� E%� b'E%�� � ;%� E%� b <%'E%�
51 ;%E� E%� b'E%�� ;%� E%� b <%'E%�
61 ;%� E%�

<%'E%�
71 � E%�
81 'E%�
91 � E%� b'E%�
:1 � E%� 'E%�

Glh dqjhjhehqh Irupho lvw hlqh Wdxwrorjlh/ gd dooh Whlowdeohdxv jhvfkorvvhq vlqg1
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431 Ndslwho Qdwÿuolfkhv Vfkolh�hq
� s

41 ;%E� E%� b'E%�� � ;%� E%� b ;%'E%�
51 ;%E� E%� b'E%�� ;%� E%� b ;%'E%�
61 ;%� E%�

;%'E%�
71 � E%�
81 'E+�
91 � E%� b'E%�
:1 � E%� 'E%�

Glh dqjhjhehqh Irupho lvw nhlqh Wdxwrorjlh/ gd vlfk gdv uhfkwh Wdeohdx qlfkw vfkolh�hq oç�w1
Ghu Juxqg olhjw lq ghu Hlqvfkuçqnxqj iÿu glh Yduldeoh ehl ghu Dqzhqgxqj ghu Uhjho M; lp
iÿqiwhq Vfkulww1

Zlh vfkrq lq ghu Dxvvdjhqorjln oç�w vlfk dxfk lq ghu Txdqwruhqorjln ghu Ndonÿo ghu vhpdq0
wlvfkhq Wdeohdxv dov Vhtxhq}hqndonÿo gduvwhoohq1 Zlu eudxfkhq gd}x }x ghp Ndonÿo J6 dxv
Devfkqlww 43 ghv iÿqiwhq Ndslwhov qxu irojhqgh Uhjhoq klq}x}xiÿjhq=
<1 Uhjho ghv yrughuhq Dootxdqwruv +Y ;,=

8�E;���c �i�*�j �$ 82
8�E;��� �$ 82

431 Uhjho ghv klqwhuhq Dootxdqwruv +K;,=
8� �$ 82E;���c �i�*�j

8� �$ 82E;��� /
zrehl glh Lqglylgxhqyduldeoh � lq 8� xqg 82 qlfkw iuhl yrunrppw1

441 Uhjho ghv yrughuhq H{lvwhq}txdqwruv +Y <,=
8�E<���c �i�*�j �$ 82

8�E<��� �$ 82
/

zrehl glh Lqglylgxhqyduldeoh � lq 8� xqg 82 qlfkw iuhl yrunrppw1
451 Uhjho ghv klqwhuhq H{lvwhq}txdqwruv +K<,=

8� �$ 82E<���c �i�*�j
8� �$ 82E<��� 1

4319 Sdudgr{lhq ghu txdqwruhqorjlvfkhq Irojheh}lhkxqj
Zlug glh nodvvlvfkh Txdqwruhqorjln dov Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj iÿu Dxvvdjhq plw
ghq Txdqwruhq �dooh� xqg �hlqljh� jhghxwhw/ g1 k1/ lqwhusuhwlhuw pdq glh Wdxwrorjlhq +Wkhruh0
ph, ghu nodvvlvfkhq Txdqwruhqorjln ghu Irup � � � dov �Dxv � irojw orjlvfk �� +� c �,/
vr hujhehq vlfk dx�hu ghq ehuhlwv lq ghu Dxvvdjhqorjln dxiwuhwhqghq qrfk }xvçw}olfkh Sdudgr0
{lhq1 Lqvehvrqghuh vlqg Iruphoq ghu Irup ;%� E%� � � E+� xqg � E+� � <%� E%� Wdxwrorjlhq
ghu nodvvlvfkhq Txdqwruhqorjln1 Hqwvsuhfkhqg zhughq lq ghu nodvvlvfkhq Wkhrulh ghu Irojheh0
}lhkxqj glh Uhjhoq ;%� E%� c � E+� xqg � E+� c <%� E%� dov jÿowlj dn}hswlhuw/ ehl ghqhq lp
Nrqvhtxhqw Lqglylgxhqyduldeohq yrunrpphq/ glh lp Dqwh}hghqw ihkohq1 Pdq vlhkw vriruw/ gd�
glhvh Uhjhoq qlfkw dn}hswdeho vlqg/ zhqq pdq iÿu glh Lqglylgxhqyduldeohq % xqg + hqwvsuhfkhqg
glh lqglylgxhoohq Whuplql �Hugprqg� xqg �E1 Uxvvhoo� xqg iÿu � gdv Suçglndw �ehzhjw vlfk
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Devfkqlww 431: H{lvwhq}ehodvwxqj
xp glh Hugh� hlqvhw}w1 Pdq hukçow gdqq qçpolfk glh idovfkhq Dxvvdjhq= �Dxv ghu Dxvvdjh
�Dooh Hugprqgh ehzhjhq vlfk xp glh Hughc irojw orjlvfk �E1 Uxvvhoo ehzhjw vlfk xp glh Hughc�
xqg �Dxv ghu Dxvvdjh �Hlq Hugprqg ehzhjw vlfk xp glh Hughc irojw orjlvfk glh Dxvvdjh �Hv
jlew hlqhq E1 Uxvvhoo/ ghu vlfk xp glh Hugh ehzhjwc�1 Xp glh rehq dqjhiÿkuwhq Uhjhoq grfk
qrfk }x uhwwhq/ gdui pdq mhw}w 0 qdfk Phlqxqj ghu Yhuwuhwhu glhvhu Wkhrulh 0 soùw}olfk iÿu glh
Lqglylgxhqyduldeohq qlfkw phku eholheljh lqglylgxhooh Whuplql xqg iÿu glh Suçglndwhqyduldeohq
qlfkw phku eholheljh Suçglndwwhuplql hlqvhw}hq/ zlh hv hljhqwolfk lq hlqhu orjlvfkhq Wkhrulh
vhlq pÿ�wh/ vrqghuq iÿu glh Lqglylgxhqyduldeohq Qdphq yrq Lqglylgxhq dxv hlqhp yrujhjheh0
qhq Ehuhlfk +hlqhu Lqglylgxhqphqjh rghu 0nodvvh, xqg iÿu glh Suçglndwhqyduldeohq vrjhqdqqwh
Dxvvdjhqixqnwlrqhq/ g1 k1 Ixqnwlrqhq/ glh mhghp Dxvguxfn � E&�/ zr � hlq Suçglndw xqg &
hlq Lqglylgxxp dxv ghp jhjhehqhq Ehuhlfk lvw/ hlqhq Zdkukhlwvzhuw }xrugqhq1 Ehlp Dxiedx
ghu nodvvlvfkhq Suçglndwhqorjln zhughq dovr idnwlvfk vrzrko ghu Phqjhq0 rghu Nodvvhqehjul�
dov dxfk ghu Ixqnwlrqvehjul� yrudxvjhvhw}w1 Lq eh}xj dxi glh }xjuxqgholhjhqghq Lqglylgxhq0
phqjhq zhughq lq ghu nodvvlvfkhq Txdqwruhqorjln irojhqgh Yrudxvvhw}xqjhq jhwur�hq= 4, glh
Lqglylgxhqehuhlfkh vlqg qlfkw ohhu> 5, dooh Lqglylgxhqyduldeohq kdehq ghq johlfkhq Lqglylgxhq0
ehuhlfk> 6, glh Lqglylgxhqehuhlfkh hqwkdowhq qxu vrofkh Lqglylgxhq/ iÿu glh mhghv Suçglndw dov
Dxvvdjhixqnwlrq jhghxwhw zhughq ndqq/ g1 k1/ mhghv Suçglndw lvw iÿu mhghv Vxemhnw hlqghxwlj
gh�qlhuw/ hv jlow ghu nodvvlvfkh Idoo � E%� b =� E%�/ xqg glh Xqehvwlppwkhlw lvw dxvjhvfkorvvhq1
Dooh glhvh Yrudxvvhw}xqjhq kdehq dx�huorjlvfkh Qdwxu/ xqg glh nodvvlvfkh Txdqwruhqorjln px�
dov hlqh pdwkhpdwlvfkh Wkhrulh eholheljhu Lqglylgxhqphqjhq plw ghq rehq dqjhjhehqhq Hljhq0
vfkdiwhq dqjhvhkhq zhughq1 Lp Udkphq ghu nodvvlvfkhq Txdqwruhqorjln ndqq ehlvslhovzhlvh glh
Dxvvdjh �Jrww h{lvwlhuw qlfkw� qlfkw irupxolhuw zhughq/ gd lp Udkphq glhvhu Wkhrulhq nhlqh
ohhuhq Whuplql dxiwuhwhq gÿuihq1

Hlqh orjlvfkh Txdqwruhqwkhrulh/ glh glh jhqdqqwhq rqwrorjlvfkhq xqg pdwkhpdwlvfkhq Dq0
qdkphq qlfkw yrudxvvhw}w/ lvw lq Vlqrzmhz2Zhvvho 4<:8 gdujhvwhoow1 Lq glhvhu Wkhrulh nùqqhq
iÿu glh Vxemhnwyduldeohq eholheljh Vxemhnwwhuplql +dxfk ohhuh, xqg iÿu glh Suçglndwhqyduld0
eohq eholheljh Suçglndwwhuplql hlqjhvhw}w zhughq1 Hv zhughq glh ehlghq Iruphq ghu Qhjdwlrq
xqwhuvfklhghq1 Glh Wkhrulh lvw zlghuvsuxfkviuhl/ lq hlqhp ehvwlppwhq Vlqqh yroovwçqglj xqg
hqwvfkhlgedu1 Dx�hughp nùqqhq lq lku glh huzçkqwhq Sdudgr{lhq qlfkw dejhohlwhw zhughq/ gd
lq lkuhq Wkhruhphq ghu Irup � c � glh Irupho � qxu vrofkh Yduldeohq hqwkçow/ glh dxfk lq �
yrunrpphq1 Zlu nùqqhq glhvh Wkhrulh klhu qlfkw gduvwhoohq1 Iÿu hlq ulfkwljhv Yhuvwçqgqlv ghu
Orjln lvw hv mhgrfk zlfkwlj }x zlvvhq/ gd� hv hlqh vrofkh Txdqwruhqorjln jlew1

431: H{lvwhq}ehodvwxqj hlqidfkhu xqg }xvdpphqjhvhw}whu Dxvvdjhq
Zlu kdehq ehuhlwv lq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh +QWS, ihvwjhvwhoow=
Hohphqwduh suçglndwlyh Dxvvdjhq ghu Irup � Er�c � � � c r?� xqg =� Er�c � � � c r?� vlqg lq ghp Vlqqh
h{lvwhqwlhoo ehodvwhw/ gd� vlh qxu zdku vhlq nùqqhq/ zhqq lkuh Vxemhnwh r�c � � � c r? h{lvwlhuhq1
Iÿu gdv H{lvwhq}suçglndw . jlow dovr lq QWS =
H41 � Er�c � � � c r?� � .Er�� a � � � a .Er?�
H51 =� Er�c � � � c r?� � .Er�� a � � � a .Er?�1
N10K1 Nudpslw} kdw vlfk lq vhlqhu Glvvhuwdwlrq E +Nudpslw} 4<<3, glh Dxijdeh jhvwhoow/ Uhjhoq
}x irupxolhuhq/ qdfk ghqhq pdq glh H{lvwhq}yrudxvvhw}xqjhq }xvdpphqjhvhw}whu Dxvvdjhq
huplwwhoq ndqq1 Zlu vwÿw}hq xqv dxi glh Hujheqlvvh yrq Nudpslw} xqg jhehq klhu hlqh hwzdv
suç}lvlhuwh Idvvxqj glhvhu Uhjhoq dq1

Gdv lq glhvhp Devfkqlww dqjhjhehqh Uhjhov|vwhp iÿu glh Huplwwoxqj ghu H{lvwhq}ehodvwxqj
}xvdpphqjhvhw}whu Iruphoq xqg Dxvvdjhq lvw }lhpolfk jure xqg qlfkw iÿu dooh ]zhfnh dxv0
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431 Ndslwho Qdwÿuolfkhv Vfkolh�hq
uhlfkhqg1 Lp Devfkqlww 49 ghv ylhu}hkqwhq Ndslwhov jhehq zlu hlq jhqdxhuhv Uhjhov|vwhp iÿu
glh Huplwwoxqj ghu H{lvwhq}ehodvwxqj dq1 Grfk iÿu glh ]lhovhw}xqj glhvhv Devfkqlwwv lvw gdv
irojhqgh Uhjhov|vwhp dxvuhlfkhqg1

Yrq hlqhu h{lvwhqwlhoohq Ehodvwxqj hlqhu Dxvvdjh }x vsuhfkhq lvw qxu vlqqyroo/ zhqq glhvh
Dxvvdjh zdku lvw1 Ghvkdoe iÿkuh lfk iÿu ghq Vdw} �Zhqq � zdku lvw/ vr lvw � h{lvwhqwlhoo
ehodvwhw� glh Denÿu}xqj �� kdw glh Fkdudnwhulvwln e� xqg iÿu ghq Vdw} �Zhqq � zdku lvw/ vr
lvw � qlfkw h{lvwhqwlhoo ehodvwhw� glh Denÿu}xqj �� kdw glh Fkdudnwhulvwln ?� hlq1 Iÿu e xqg ?
jhowhq gdqq irojhqgh Uhjhoq=
U41 Dooh hohphqwduhq suçglndwlyhq Dxvvdjhq kdehq glh Fkdudnwhulvwln e1
U51 Zhqq � glh Fkdudnwhulvwln e kdw/ vr kdw �� glh Fkdudnwhulvwln ?1
U61 Zhqq � glh Fkdudnwhulvwln ? kdw/ vr kdw �� glh Fkdudnwhulvwln e1
U71 �b� kdw glh Fkdudnwhulvwln e jhqdx gdqq/ zhqq � glh Fkdudnwhulvwln e kdw xqg � glh
Fkdudnwhulvwln e kdw1

Glh guhl irojhqghq vlqg dejhohlwhwh Uhjhoq1
U81 � a� kdw glh Fkdudnwhulvwln e jhqdx gdqq/ zhqq � rghu � glh Fkdudnwhulvwln e kdw1
U91 � � � kdw glh Fkdudnwhulvwln e jhqdx gdqq/ zhqq � glh Fkdudnwhulvwln ? kdw xqg �
glh Fkdudnwhulvwln e kdw1

U:1 � � � kdw glh Fkdudnwhulvwln ? jhqdx gdqq/ zhqq � xqg � hqwzhghu ehlgh glh Fkd0
udnwhulvwln e kdehq rghu ehlgh glh Fkdudnwhulvwln ?1

U;1 ;�� xqg <�� kdehq glh Fkdudnwhulvwln e jhqdx gdqq/ zhqq � glh Fkdudnwhulvwln e kdw1
Zlu vwhoohq hlqh }xvçw}olfkh Uhjho iÿu Gh�qlwlrqhq ghu Irup � �(es � dxi1 Gd Gh�qlwlrqhq
Ihvwvhw}xqjhq vlqg xqg qlfkw zdku rghu idovfk vhlq nùqqhq/ kdw hv nhlqhq Vlqq yrq h{lvwhqwlhoohu
Ehodvwxqj yrq Gh�qlwlrqhq }x vsuhfkhq1 Gd pdq dxv Gh�qlwlrqhq ghu Irup � �(es � dehu
glh Dxvvdjhq ghu Irup � � � hukçow/ vwhoohq zlu irojhqgh Gh�qlwlrqvuhjho dxi1
U<1 Hlqh Gh�qlwlrq � �(es � px� vr dxijhedxw zhughq/ gd� glh Dxvvdjh � � � glh
Fkdudnwhulvwln ? kdw1

Xqvhuh Uhjhoq nùqqhq zlu ÿehuvlfkwolfk gxufk irojhqgh Wdehoohq/ çkqolfk ghqZdkukhlwvwdehoohq/
gduvwhoohq=

� �� ;�� <��
? e ? ?
e ? e e

� � � a� � b� � � � � � � � �(es �
? ? ? ? ? ? ?
? e e ? e e e
e ? e ? ? e e
e e e e ? ? ?

Vfkuhlew pdq mhw}w Dxvvdjhqyduldeohq xqg hohphqwduhq Suçglndwiruphoq glh Fkdudnwhulvwln e }x/
vr ndqq pdq uhnxuvly yrq mhghu Irupho huplwwhoq/ re vlh glh Fkdudnwhulvwln e rghu ? kdw1 Zhughq
Iruphovfkhpdwd ehqxw}w/ vr pÿvvhq ghq Phwdyduldeohq �/ �/ � hwf1 ehlgh Fkdudnwhulvwlnd e
xqg ? }xjhvfkulhehq zhughq1 Hv jlow dovr irojhqghv Phwdwkhruhp=
PW41 Mhgh Irupho ghu nodvvlvfkhq Txdqwruhqorjln kdw jhqdx hlqh ghu Fkdudnwhulvwlnd e rghu
?1
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Devfkqlww 431: H{lvwhq}ehodvwxqj
Ehwudfkwhq zlu irojhqgh D{lrpdwlvlhuxqj ghu nodvvlvfkhq Txdqwruhqorjln=
D41 � � E� � ��
D51 � � E� � �� � E� � � � E� � ���
D61 �� � �� � E� � ��
D71 ;�E� � �� � E� � ;���/ zrehl � qlfkw iuhl lq � yrunrppw1
D81 ;�� � �i�*�j/ zrehl � iuhl iÿu � lq � lvw1
U41 Dxv � xqg � � � hukçow pdq �1
U51 Zhqq c � / vr c ;��1
Hv oç�w vlfk ohlfkw }hljhq/ gd� dooh D{lrphqvfkhpdwd glh Fkdudnwhulvwln ? kdehq xqg gd� glh
Vfkox�uhjhoq yrq Iruphoq plw ghu Fkdudnwhulvwln ? vwhwv qxu }x Iruphoq plw ghu Fkdudnwhulvwln
? iÿkuhq1 Hv jlow dovr irojhqghv Phwdwkhruhp=
PW51 Dooh Wkhruhph +Wdxwrorjlhq, ghu nodvvlvfkhq Dxvvdjhqorjln xqg Txdqwruhqorjln kd0
ehq glh Fkdudnwhulvwln ?/ g1 k1/ vlh vlqg qlfkw h{lvwhqwlhoo ehodvwhw1

Sklorvrsklvfk jhvsurfkhq ehghxwhw gdv/ gd� dooh Wdxwrorjlhq glhvhu Orjln qlfkwv ÿehu glh dx�hu0
vsudfkolfkh Zlunolfknhlw dxvvdjhq1 PW5 ehdqwzruwhw suç}lvh hlqh sklorvrsklvfkh Iudjh/ glh lq
ghu Olwhudwxu dxvjlhelj glvnxwlhuw zlug +yjo1 Zlwwjhqvwhlq 4<9:/ 4<9</ Pÿoohu 4<9:/ Od}hurzlw}
4<::,1
Dxv PW5 hukçow pdq plw U6 =
PW61 Dooh Nrqwudglnwlrqhq ghu nodvvlvfkhq Dxvvdjhqorjln xqg Txdqwruhqorjln kdehq glh
Fkdudnwhulvwln e1

Glh Fkdudnwhulvwln e ndqq klhu dehu qlfkw dov �h{lvwhqwlhoo ehodvwhw� jhghxwhw zhughq/ gd qxu
zdkuh Dxvvdjhq h{lvwhqwlhoo ehodvwhw vhlq nùqqhq/ Nrqwudglnwlrqhq dehu dxv orjlvfkhq Juÿqghq
idovfk vlqg1 Sklorvrsklvfk jhvsurfkhq ehghxwhw gdv/ gd� dxfk dooh Nrqwudglnwlrqhq qlfkwv ÿehu
glh dx�huvsudfkolfkh Zlunolfknhlw dxvvdjhq1

Jhqhuhoo vwhoohq zlu dq hlqh orjlvfkh Wkhrulh glh Dqirughuxqj/ gd� lkuh Wkhruhph qlfkw
h{lvwhqwlhoo ehodvwhw vlqg1 Lvw lujhqghlq Vdw} h{lvwhqwlhoo ehodvwhw/ vr ndqq hu nhlq Vdw} ghu Orjln
vhlq/ gd vhlqh Zdkukhlw yrq dx�huorjlvfkhq Xpvwçqghq dekçqjw1

Zlh yhukçow hv vlfk dehu plw Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj xqg glh hqwduwhwh
orjlvfkh Irojheh}lhkxqjB Lkuhu orjlvfkhq Irup qdfk vlqg vlh hohphqwduh suçglndwlyh Dxvvdjhq
xqg ghvkdoe h{lvwhqwlhoo ehodvwhw1 Vrofkh Dxvvdjhq kdehq glh Irup c E|�c |�� xqg c E|��1
Ehl Dxvvdjhq glhvhu Irup ndqq glh h{lvwhqwlhooh Ehodvwxqj dehu doohlq gxufk glh v|qwdnwlvfkhq
Elogxqjvuhjhoq hlqjhoùvw zhughq1 Zlu dn}hswlhuhq ghvkdoe irojhqgh Uhjhoq=
U431 Iÿu c E|�c |�� lvw glh h{lvwhqwlhooh Ehodvwxqj hlqjhoùvw jhqdx gdqq/ zhqq � xqg �
Iruphoq ghv hqwvsuhfkhqghq Ndonÿov +e}z1 Dxvvdjhq, vlqg1
U441 Iÿu c |� lvw glh h{lvwhqwlhooh Ehodvwxqj hlqjhoùvw/ jhqdx gdqq/ zhqq � hlqh Irupho ghv
hqwvsuhfkhqghq Ndonÿov +e}z1 hlqh Dxvvdjh, lvw1
Iÿu glh V|vwhph ghu nodvvlvfkhq/ ghu vwuhqjhq xqg ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj jlow

irojhqghv Phwdwkhruhp=
PW71 Zhqq � c � hlqh jÿowljh Uhjho ghu orjlvfkhq Irojheh}lhkxqj lvw/ vr kdw � � � glh
Fkdudnwhulvwln ?1

Iÿu glh Wkhrulh ghu hqwduwhwhq orjlvfkhq Irojheh}lhkxqj jlow=
PW81 Zhqq c � ehzhlvedu lvw/ vr kdw � glh Fkdudnwhulvwln ?1

54:



431 Ndslwho Qdwÿuolfkhv Vfkolh�hq
ßexqjhq=

41 Ehzhlvhq Vlh PW41
51 Ehzhlvhq Vlh PW51

431; Txdqwruhqorjln kùkhuhu Rugqxqj
Glh elvkhu ehwudfkwhwh Txdqwruhqorjln qhqqw pdq Txdqwruhqorjln huvwhu Rugqxqj1 Lq lkuhu
Vsudfkh nrpphq qhehq ghq Dxvvdjhqyduldeohq qxu Lqglylgxhqyduldeohq xqg 0nrqvwdqwhq/ Suç0
glndwhqyduldeohq xqg glh Txdqwruhq ; xqg < yru1 Glh Txdqwruhq elqghq lq lku qxu Lqglyl0
gxhqyduldeohq1 Lq ghu orjlvfkhq Olwhudwxu zlug dx�hughp glh Txdqwl�ndwlrq yrq Suçglndwhq
ehkdqghow1 Zlu vlqg ghu Dx�dvvxqj/ gd� vlfk glh Txdqwl�ndwlrq yrq Suçglndwhq dxi glh Txdq0
wl�ndwlrq yrq Vxemhnwwhuplql }xuÿfniÿkuhq oç�w +yjo1 Vlqrzmhz2Zhvvho 4<:8/ 431 Ndslwho/ ¢ 7/
¢ 68,/ nùqqhq glhv dehu dxv Sodw}juÿqghq klhu qlfkw gduvwhoohq1 Ghvkdoe ehvfkuhlehq zlu qxu
nxu}/ zlh glh Txdqwl�ndwlrq yrq Suçglndwhq lq ghu orjlvfkhq Olwhudwxu ÿeolfkhuzhlvh ehkdqghow
zlug1

Glh elvkhu yrq xqv yhuzhqghwhq Suçglndwhqyduldeohq kdehq dov Dujxphqwh qxu Lqglylgx0
hqyduldeohq xqg 0nrqvwdqwhq1 Pdq qhqqw vlh Suçglndwhqyduldeohq huvwhu Rugqxqj1 Nrqvwdqwh
Suçglndwh kdehq zlu elv mhw}w qlfkw yhuzhqghw1 Zlu hujçq}hq xqvhuh V|peroln gdgxufk/ gd�
zlu qhehq ghq Suçglndwhqyduldeohq � / '/ -/ � � � dxfk Suçglndwhqnrqvwdqwhq huvwhu Rugqxqj � �/
'�/ -�/ � � � xvz1 yhuzhqghq1

Lq ghu Txdqwruhqorjln }zhlwhu Rugqxqj zhughq qxq Suçglndwhqyduldeohq +xqg Suçglndwhq0
nrqvwdqwhq, hlqjhiÿkuw/ glh dov Dujxphqw plqghvwhqv hlqh Suçglndwhqyduldeoh rghu 0nrqvwdqwh
huvwhu Rugqxqj kdehq1 Dx�hughp zlug glh Txdqwl�ndwlrq yrq Suçglndwhqyduldeohq huvwhu Rug0
qxqj }xjhodvvhq1 Iÿu glh Txdqwl�ndwlrq yrq Suçglndwhqyduldeohq huvwhu Rugqxqj lp V|vwhp
ghv qdwÿuolfkhq Vfkolh�hqv jhowhq jdq} dqdorjh Uhjhoq zlh lq ghu Txdqwruhqorjln huvwhu Rug0
qxqj/ plw ghq dqdorjhq Hlqvfkuçqnxqjhq1 Vr gdui hwzd glh Hlqiÿkuxqjvuhjho ghv Dootxdqwruv
iÿu Suçglndwhqyduldeohq huvwhu Rugqxqj qxu dqjhzdqgw zhughq/ zhqq glh }x txdqwl�}lhuhqgh
Suçglndwhqyduldeoh huvwhu Rugqxqj qlfkw iuhl lq ghq Dqqdkphq ghv Ehzhlvhv yrunrppw1 Ehl ghu
Dqzhqgxqj ghu Ehvhlwljxqjvuhjho ghv Sduwlnxodulvdwruv < iÿu Suçglndwhqyduldeohq huvwhu Rug0
qxqj px� lpphu hlq nrqvwdqwhv Suçglndw huvwhu Rugqxqj jhzçkow zhughq/ gdv lp elvkhuljhq
Ehzhlv qlfkw yrunrppw/ dx�hughp pÿvvhq dooh iuhl lq ghu Irupho yrunrpphqghq Suçglndwhq0
yduldeohq huvwhu Rugqxqj dov Lqgl}hv ghu jhzçkowhq Suçglndwhqnrqvwdqwh jhvfkulhehq zhughq1

Gdv Vslho }xp Dxiedx yrq Txdqwruhqorjlnhq kùkhuhu Rugqxqj oç�w vlfk iruwvhw}hq1 Dxi ghu
Txdqwruhqorjln }zhlwhu Rugqxqj ndqq pdq hlqh vrofkh gulwwhu Rugqxqj dxiedxhq xvz1 Hlqh
Txdqwruhqorjln ?0whu Rugqxqj oç�w vlfk dxi hlqhu Txdqwruhqorjln E?���0whu Rugqxqj zlh irojw
dxiedxhq1 Gdv Doskdehw ghu Txdqwruhqorjln E?� ��0whu Rugqxqj zlug gxufk Suçglndwhqyduld0
eohq xqg 0nrqvwdqwhq ?0whu Rugqxqj hujçq}w1 Glh Iruphogh�qlwlrq zlug hqwvsuhfkhqg hujçq}w1
Lq ghu Txdqwruhqorjln ?0whu Rugqxqj gÿuihq Suçglndwhqyduldeohq E?���0whu Rugqxqj txdqwl�0
}lhuw zhughq1 Hv jhowhq dqdorjh Hlqiÿkuxqjv0 xqg Ehvhlwljxqjvuhjhoq iÿu glh Txdqwruhq ; xqg
<1 Zlu zhughq lp zhlwhuhq dq hlqljhq Vwhoohq qxu yrq ghu Txdqwruhqorjln }zhlwhu Rugqxqj
Jheudxfk pdfkhq1 Gdehl iÿkuhq zlu qrfk qlfkw hlqpdo Suçglndwhqyduldeohq xqg 0nrqvwdqwhq
}zhlwhu Rugqxqj hlq/ vrqghuq txdqwl�}lhuhq qxu ÿehu Suçglndwhqyduldeohq huvwhu Rugqxqj1
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Txdqwruhqorjln plw Lghqwlwçw

4414 Sklorvrsklvfkh Ehphunxqjhq }xp Lghqwlwçwvehjul�
Gd lq ghu yrupdwkhpdwlvfkhq Orjln glh Xqwhuvfkhlgxqj yrq hlq0 xqg }zhlvwhooljhq Suçglndwhq
vrzlh glh Uhodwlrqvorjln zhqlj dxvjhduehlwhw zduhq/ zxugh lq ghu Jhvfklfkwh ghu Sklorvrsklh
kçx�j glh Ixqnwlrq yrq �lvw� dov Suçglndwlrqvrshudwru xqg dov Uhodwlrq ghv Ehghxwxqjvhlq0
vfkoxvvhv plw vhlqhu Urooh dov Lghqwlwçwvuhodwlrq yhuzhfkvhow1 Hunhqqedu lvw glhvhu jureh Ihkohu
lq ghq irojhqghq Vçw}hq yrq P1 Vwluqhu +Svhxgrq|p iÿu M1 Ndvsdu,= �Lqhlqdqghu ghq Phqvfkhq
vhkhq xqg jhjhqhlqdqghu dov Phqvfkhq kdqghoq/ gdv qhqqw pdq hlq vlwwolfkhv Yhukdowhq1 Hv lvw
jdq} xqg jdu glh /jhlvwljhc Olheh ghv Fkulvwhqwxpv1 Vhkh lfk qçpolfk lq glu ghq Phqvfkhq/ zlh
lfk lq plu ghq Phqvfkhq xqg qlfkwv dov ghq Phqvfkhq vhkh/ vr vrujh lfk iÿu glfk/ zlh lfk iÿu
plfk vrujhq zÿugh/ ghqq zlu vwhoohq md ehlgh qlfkwv dov ghq pdwkhpdwlvfkhq Vdw} yru= � ' �
xqg � ' �/ irojolfk � ' �/ g1 k1 lfk qlfkwv dov Phqvfk xqg gx qlfkwv dov Phqvfk/ irojolfk
lfk xqg gx gdvvhoeh1� +Vwluqhu 4<57/ V1 4:3, Zçuh glhvhu Vfkox� nruuhnw/ vr zÿugh qdfk ghp
johlfkhq Vfkhpd dxv ghq ehlghq zdkuhq Yrudxvvhw}xqjhq �M1 Ndvsdu lvw hlq Ohehzhvhq� xqg
�Hlq Hvho lvw hlq Ohehzhvhq� dxfk irojhq �M1 Ndvsdu lvw hlq Hvho�1 Lq ehlghq Içoohq kdqghow hv
vlfk dehu xp Wuxjvfkoÿvvh/ glh dxi hlqhu Yhuzhfkvoxqj yhuvfklhghqhu orjlvfkhu Iruphq ehuxkhq1

Zlu hunoçuhq }xqçfkvw/ zduxp gdv }zhlvwhooljh Suçglndw ghu Lghqwlwçw lq ghu Vsudfkh huiru0
ghuolfk lvw xqg zdv hv ehghxwhw1 Gdqdfk jhkhq zlu dxi hlqljh sklorvrsklvfkh Sureohph hlq/ glh
plw hlqhu Ihkoghxwxqj ghu Lghqwlwçw }xvdpphqkçqjhq xqg lq ghu Jhvfklfkwh ghu Sklorvrsklh
khiwlj glvnxwlhuw zxughq1 Vxemhnwwhuplql/ glh glh Dxijdeh kdehq/ jhqdx hlqhq Jhjhqvwdqg }x
eh}hlfkqhq/ qhqqhq zlu vlqjxoçuh Vxemhnwwhuplql1 Gdehl ndqq hlq vlqjxoçuhu Vxemhnwwhuplqxv
ohhu vhlq/ g1 k1/ hv lvw pùjolfk/ gd� hv nhlqhq Jhjhqvwdqg jlew/ ghq hu eh}hlfkqhw1 Hu ndqq
phkughxwlj vhlq/ zhqq hv phkuhuh Jhjhqvwçqgh jlew/ glh hu eh}hlfkqhw1 Zhqq hv jhqdx hlqhq
Jhjhqvwdqg jlew/ ghu gxufk hlqhq vlqjxoçuhq Vxemhnwwhuplqxv eh}hlfkqhw zlug/ vr qhqqhq zlu
glhvhq vlqjxoçuhq Vxemhnwwhuplqxv hlqhq lqglylgxhoohq Vxemhnwwhuplqxv1 Zlu ehvfkuçqnhq xqv
}xqçfkvw dxi hlqh Huoçxwhuxqj ghu Lghqwlwçwvuhodwlrq iÿu lqglylgxhooh Vxemhnwwhuplql1

Dooh qdwÿuolfkhq Vsudfkhq elhwhq glh Pùjolfknhlw/ hlqhq Jhjhqvwdqg plw yhuvfklhghqhq Whu0
plql }x eh}hlfkqhq1 Dxi ghq huvwhq Eolfn vfkhlqw glhv hlqh qhehqvçfkolfkh Hljhqvfkdiw ghu
Vsudfkh }x vhlq xqg vrjdu dxi Uhgxqgdq} klq}xghxwhq1 Zlu zroohq xqv dp irojhqghq Ehlvslho
yhughxwolfkhq/ gd� glhvhu huvwh Hlqguxfn idovfk lvw1 Qhkphq zlu dq/ glh Nulplqdosrol}hl kdw
hlqhq Prug dq ghu Shuvrq Q1 Q1 }x noçuhq1 Glh huvwhq Huplwwoxqjhq pùjhq hujhehq/ gd� ghu
Prug yrq hlqhu Shuvrq doohlq dxvjhiÿkuw zxugh1 Lq glhvhp Idoo lvw ghu Whuplqxv �ghu Pùughu
ghv Q1 Q1� plw ghp ehvwlppwhq Duwlnho vlqqyroo1 Glh Nulplqdosrol}hl yhuiÿjw gdqq ÿehu hlqh
lqglylgxhooh Eh}hlfkqxqj iÿu ghq Wçwhu/ rezrko vlh lq glhvhp Vwdglxp ghu Huplwwoxqjhq qrfk
qlfkw zhl�/ zhu ghu Wçwhu lvw1 Jholqjw hv lku/ lq ghu zhlwhuhq Huplwwoxqj gxufk hpslulvfkh Xq0
whuvxfkxqjhq xqg orjlvfkh Vfkoÿvvh ihvw}xvwhoohq/ gd� glh Whuplql �ghu Pùughu ghv Q1 Q1� xqg
�glh Shuvrq N1 N1� ehghxwxqjvjohlfk vlqg/ g1 k1 ghqvhoehq Jhjhqvwdqg eh}hlfkqhq/ vr kdehq
vlh ghq Pùughu yrq Q1 Q1 lghqwl�}lhuw1 Pdq vdjw gdqq/ gd� glh Shuvrq N1 N1 lghqwlvfk plw ghp
Pùughu yrq Q1 Q1 lvw1 Glh Nulplqdosrol}hl pdfkw vlfk gdehl qdwÿuolfk nhlqh Jhgdqnhq ÿehu
glh Ehghxwxqjvjohlfkkhlw yrq Whuplql/ xqg grfk olhjw glhvh orjlvfkh Uhodwlrq lkuhu vfkzlhuljhq
Duehlw ghu Lghqwl�ndwlrq }xjuxqgh1

Ghu Sur}h� ghu Lghqwl�ndwlrq vslhow lq doohq Ohehqvehuhlfkhq xqg lq doohq Zlvvhqvfkdiwhq
hlqh zlfkwljh Urooh1 Hu kdw lq yhuvfklhghqhq Ehuhlfkhq jdq} xqwhuvfklhgolfkhq Fkdudnwhu1 Glh
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lq doo glhvhq Içoohq ihvwjhvwhoowh Lghqwlwçwvuhodwlrq kdw mhgrfk glh johlfkhq orjlvfkhq Hljhqvfkdi0
whq1 Zhqq jhvdjw zlug �@ xqg K vlqg lghqwlvfk� +v|perolvfk @ ' K,/ vr zlug gdplw qlfkw
dxvjhguÿfnw/ gd� glh Uhodwlrq ghu Lghqwlwçw }zlvfkhq }zhl xqwhuvfklhgolfkhq Remhnwhq @ xqg K
ehvwhkw/ vrqghuq qxu/ gd� �@� xqg �K� }zhl yhuvfklhghqh Eh}hlfkqxqjhq iÿu hlq xqg gdvvhoeh
Remhnw vlqg1 Lq hlqhu Dxvvdjh �@ xqg K vlqg lghqwlvfk�/ zlug qlfkw ÿehu glh Whuplql �@� xqg
�K� jhvsurfkhq/ vrqghuq ÿehu glh plw glhvhq Whuplql eh}hlfkqhwhq Remhnwh/ glh Whuplql �@�
xqg �K� zhughq lq lku yhuzhqghw xqg qlfkw dqjhiÿkuw1 Hlqh Lghqwlwçwvdxvvdjh �@ lvw lghqwlvfk
plw K� lvw lq orjlvfkhu Klqvlfkw dejhohlwhw yrq ghu Dxvvdjh �ghu Whuplqxv @ xqg ghu Whuplqxv
K vlqg ehghxwxqjvjohlfk� +|@4 |K,1 Glh Eh}lhkxqj ghu Ehghxwxqjvjohlfkkhlw 4 gh�qlhuhq zlu
plw Kloih ghu Eh}lhkxqj ghv Ehghxwxqjvhlqvfkoxvvhv X dxi irojhqgh Zhlvh=
|@4 |K �(es E|@ X |K� a E|K X |@�1

Plw Kloih ghu Ehghxwxqjvjohlfkkhlw nùqqwhq zlu glh Lghqwlwçwvuhodwlrq gxufk irojhqgh Gh�qlwlrq
hlqiÿkuhq1 Zlu zhughq vsçwhu vhkhq/ dxv zhofkhq Juÿqghq glhvh Gh�qlwlrq lqnruuhnw lvw1 Zlu
ehvfkuçqnhq xqv dxi ghq Idoo/ gd� @ xqg K lqglylgxhooh Vxemhnwwhuplql vlqg=
E@ ' K� �(es E|@4 |K�1

Hlqh Lghqwlwçwvdxvvdjh hqwvwhkw dovr gdgxufk/ gd� pdq yrq hlqhu Dxvvdjh ÿehu glh Ehghxwxqjv0
johlfkkhlw yrq lqglylgxhoohq Whuplql }x hlqhu nÿu}huhq xqg ehtxhphuhq rqwrorjlvfkhq Dxvvdjh
ÿehujhkw1

Glh Juxqg}ÿjh ghu Lghqwlwçwvohkuh zxughq lq ghu Jhvfklfkwh ghu Sklorvrsklh ehuhlwv yrq
Dulvwrwhohv jhohjw1 Hu vfkuhlew= �Gdv Lghqwlvfkh/ xp hv qxu lq hlqhp doojhphlqhq Xpul� }x
ehvfkuhlehq/ vfkhlqw guhl yhuvfklhghqh Ehghxwxqjhq }x kdehq1 Zlu qhqqhq hwzdv lghqwlvfk ghu
]dko rghu ghu Duw rghu ghu Jdwwxqj qdfk= ghu ]dko qdfk lghqwlvfk gdv/ zdv phku dov hlqhq
Qdphq kdw/ dehu qxu hlq Glqj lvw/ zlh Jhzdqg xqg Nohlg> ghu Duw qdfk/ zdv phku dov hlqhv
lvw/ dehu nhlqhq Xqwhuvfklhg lq ghu Duw dxizhlvw/ zlh }1E1 Phqvfk plw Phqvfk xqg Sihug plw
Sihug lghqwlvfk lvw> ghqq pdq qhqqw vrofkhv ghu Duw qdfk lghqwlvfk/ zdv xqwhu glhvhoeh Duw
içoow1 Hehqvr qhqqw pdq ghu Jdwwxqj qdfk lghqwlvfk/ zdv xqwhu glhvhoeh Jdwwxqj içoow/ zlh
Sihug/ yhujolfkhq plw Phqvfk1� +Dulvwrwhohv 4<7;/ V1 <, Xqvhuh Ehvfkuçqnxqj dxi lqglylgxhooh
Vxemhnwwhuplql lvw dxfk lp Vlqqh ghv Dulvwrwhohv1 �Hv yhuvwhkw vlfk zrko yrq vhoevw/ gd� pdq
doojhphlq plw lghqwlvfk ehvrqghuv gdv ghu ]dko qdfk phlqw1� +Dulvwrwhohv 4<7;/ V1 <243, Iÿu
glhvh Duw ghu Lghqwlwçw hqwzlfnhowh hu hlqh }lhpolfk uhlfkh Wkhrulh= �Zlhghuxp px� pdq vhkhq/
re plw ghp/ zrplw gdv hlqh lghqwlvfk lvw/ hv dxfk gdv dqghuh lvw1 Vlqg qlfkw ehlgh plw ghpvhoehq
Gulwwhq lghqwlvfk/ vr vlqg vlh hv r�hqedu dxfk qlfkw xqwhuhlqdqghu1
Dxfk px� pdq qdfk ghp xuwhlohq/ zdv ghp yrujheolfk Lghqwlvfkhq plwirojw/ xqg qdfk ghp/
ghp hv vhoevw plwirojw1 Zdv ghp hlqhq plwirojw/ px� hv dxfk ghp dqghuhq/ xqg zhqq gdv hlqh
gdyrq plwirojw/ px� dxfk gdv dqghuh plwirojhq1
Vwhkw hlqhv glhvhu Vwÿfnh qlfkw lq ghp huirughuolfkhq Hlqnodqj/ vr lvw r�hqedu nhlqh Lghqwlwçw
yrukdqghq1� +Dulvwrwhohv 4<7;/ V1 495,

Lq glhvhp Wh{w lvw hlqh jdq}h Uhlkh yrq Vçw}hq ÿehu glh Lghqwlwçw hqwkdowhq/ glh lq ghu
prghuqhq Orjln ghu Lghqwlwçw ehuÿfnvlfkwljw zhughq1 Dulvwrwhohv irupxolhuwh ehuhlwv gdv kçx0
�j içovfkolfkhuzhlvh J1 Z1 Ohleql} }xjhvfkulhehqh Lghqwlwçwvsulq}ls= Lghqwlvfkh Jhjhqvwçqgh
xqwhuvfkhlghq vlfk lq nhlqhu Hljhqvfkdiw +sulqflslxp lghqwlwdwlv lqglvfhuqlelolxp,/ zlh ghu iro0
jhqgh Wh{w ehohjw= �ßehukdxsw px� pdq doohv lqv Dxjh idvvhq/ zdv zlh lpphu yrq mhghp ghu
ehlghq dxvjhvdjw zlug xqg zryrq ehlgh dxvjhvdjw zhughq/ xqg px� vhkhq/ re lujhqgzr glh
ßehuhlqvwlppxqj ihkow1 Zdv yrq ghp hlqhp/ px� yrq ghp dqghuhq/ xqg zryrq gdv hlqh/ yrq
ghp px� dxfk gdv dqghuh dxvjhvdjw zhughq1� +Dulvwrwhohv 4<7;/ V1 497,
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Devfkqlww 4414 Sklorvrsklvfkh Ehphunxqjhq
Hlqh huvwh v|perolvfkh Irupxolhuxqj glhvhv Sulq}lsv jde Fk1 V1 Shlufh 4;;8= E@ ' K� �(es

�(es ;� EE� E@� a � EK�� b E�� E@� a �� EK���/ +lq Zruwhq= @ lvw plw K lghqwlvfk jhqdx gdqq/
zhqq iÿu dooh Hljhqvfkdiwhq � jlow= � nrppw hqwzhghu @ xqg K }x/ rghu � nrppw zhghu @
qrfk K }x,1 Glhvh Gh�qlwlrq ghu Lghqwlwçw zxugh ehndqqw/ gd vlh E1 Uxvvhoo xqg Q1 Zklwhkhdg
lq lkuh �Sulqflsld Pdwkhpdwlfd� dxiqdkphq1 Zhlw yhueuhlwhw lvw glhvh Gh�qlwlrq khxwh lq ghu
Vfkuhlezhlvh= E@ ' K� �(es ;� E� E@� � � EK��1

Lq ghu Jhvfklfkwh ghu Sklorvrsklh zxugh glh Lghqwlwçwvuhodwlrq xpidqjuhlfk glvnxwlhuw/ xqg
zlu �qghq yhuvfklhghqh Ihkoghxwxqjhq1 Zlu jhkhq klhu qxu dxi hlqljh Dx�dvvxqjhq hlq1 Vr
zxugh glh Lghqwlwçw yrq ghq hlqhq Sklorvrskhq dov hlqh uhlq lghdoh Uhodwlrq dqjhvhkhq1 Wk1
y1 Dtxlq vfkuhlew= �Glh Uhodwlrq/ zhofkh gxufk ghq Qdphq /gdvvhoehc eh}hlfkqhw zlug +lp0
sruwdwxu,/ lvw hlqh eor� jhgdfkwh Uhodwlrq/ idoov pdq vfkohfkwklq yrq ghpvhoehq vsulfkw> ghqq
hlqh vrofkh Uhodwlrq ndqq qxu lq ghu ]xrugqxqj hlqhv +Glqjhv, }x lkp vhoevw ehvwhkhq/ zhofkh
glh Yhuqxqiw }xp Yruvfkhlq eulqjw/ gxufk lujhqg }zhl lkuhu Ehwudfkwxqjvzhlvhq +frqvlghudwlr0
qhv,� +}lwlhuw qdfk Erfkh�qvnl 4<89/ V1 4::,1 Wkrpdv yrq Dtxlq kdw klhu lqvrihuq uhfkw/ dov
glh Lghqwlwçwvuhodwlrq qxu gxufk glh Hljhqvfkdiwhq xqvhuhu Vsudfkh/ lq ghu zlu ÿehu glh Zlun0
olfknhlw vsuhfkhq/ }xvwdqgh nrppw1 Grfk khl�w gdv qlfkw/ gd� glh Lghqwlwçw hlqh eor� lghdoh
Uhodwlrq lvw1 Hlqh Lghqwlwçwvdxvvdjh @ ' K kdw glh Irup hlqhu rqwrorjlvfkhq Ehkdxswxqj/ xqg
glh Uhodwlrq ghu Lghqwlwçw }zlvfkhq @ xqg K h{lvwlhuw/ zhqq hlq Jhjhqvwdqg h{lvwlhuw/ ghu plw
ghq lqglylgxhoohq Whuplql �@� xqg �K� eh}hlfkqhw zlug1

Glh dxi Dulvwrwhohv }xuÿfnjhkhqgh Gh�qlwlrq ghu Lghqwlwçw dov ßehuhlqvwlppxqj lq doohq
Hljhqvfkdiwhq hqwkçow glh Jhidku yrq Ihkoghxwxqjhq/ glh lq ghu Jhvfklfkwh ghu Sklorvrsklh
dxfk dxiwuhwhq1

Glh Ohleql}vfkh Gh�qlwlrq kdowhq zlu iÿu xq}zhfnpç�lj/ zhlo vlh ehl hpslulvfkhq Lqglylgx0
hq sudnwlvfk qxw}orv lvw/ gd pdq gruw grfk qlh glh ßehuhlqvwlppxqj lq doohq Hljhqvfkdiwhq
ÿehusuÿihq ndqq1 Lq ghu prghuqhq pdwkhpdwlvfkhq Orjln xpjhkw pdq glhvh Vfkzlhuljnhlw/
lqghp pdq lpphu hlqhq ihvwhq Lqglylgxhqehuhlfk plw jhqdx gh�qlhuwhq Suçglndwhq yrujlew1
Dx�hughp ohjw glhvh Gh�qlwlrq qdkh/ pdq zÿugh glh Lghqwlwçw yrq }zhl Jhjhqvwçqghq gxufk
Yhujohlfk doohu lkuhu Hljhqvfkdiwhq ihvwvwhoohq1

Ehl ghp Yhuvxfk/ glh Ohleql}vfkh Lghqwlwçwvgh�qlwlrq dxi hpslulvfkh Jhjhqvwçqgh dq}xzhq0
ghq/ yhuvxfkwh pdq/ glh Lghqwlwçwvuhodwlrq xqplwwhoedu rqwrorjlvfk }x ehjuÿqghq/ rkqh lkuhq
Xuvsuxqj lq ghq Hljhqvfkdiwhq ghu Vsudfkh }x vhkhq1 Pdq vdjw gdqq hwzd/ glh Lghqwlwçwvuhod0
wlrq zÿugh dxv ghu uhodwlyhq Ehvwçqgljnhlw ghu Uhdolwçw devwudklhuw1 Iÿkuw pdq glhvhq idovfkhq
Dqvdw} iruw/ vr hqwvwhkw irojhqghv Glohppd1 Dxv ghp Vdw} @ ' @ hujlew vlfk gdqq hwzd �Vr0
nudwhv lvw Vrnudwhv�1 Glhvhq Vdw} ndqq pdq mhw}w içovfkolfkhuzhlvh vr dx�dvvhq/ dov re Vrnudwhv
}x doohq ]hlwhq vhlqhu H{lvwhq} glh johlfkhq Hljhqvfkdiwhq jhkdew kçwwh/ g1 k1/ gd� Vrnudwhv
vlfk qlfkw yhuçqghuw kçwwh1 Vrofkh phwdsk|vlvfkhq rqwrorjlvfkhq Ghxwxqjhq ghv Vdw}hv @ ' @
zxughq lq ghu Jhvfklfkwh ghu Sklorvrsklh yrujhqrpphq/ xqg dov Irojhuxqj vrofkhu Ghxwxqjhq
ehkdxswhwh pdq hqwzhghu/ hv jçeh ÿehukdxsw nhlqh Yhuçqghuxqj rghu/ gd glhvh Ihvwvwhooxqj
doohu Huidkuxqj zlghuvsudfk/ yhuzdui pdq ghq Vdw} @ ' @1 Vr vhw}wh J1 Z1 I1 Khjho hwzd ghu
phwdsk|vlvfkhq Ghxwxqj ghv Vdw}hv @ ' @/ g1 k1 ghu Ohxjqxqj doohu Yhuçqghuxqj/ vhlq Sulq0
}ls ghu gldohnwlvfkhq Lghqwlwçw hqwjhjhq/ qdfk ghp nhlq Jhjhqvwdqg vlfk vhoevw johlfk eohlew1
Johlfk}hlwlj yhuzdui hu ghq Vdw} @ ' @1

Zlu zroohq xqv glh Khjhovfkh Dujxphqwdwlrq hwzdv qçkhu xqwhu orjlvfkhp Jhvlfkwvsxqnw
dqvhkhq1 Khjhov Juxqgjhgdqnhq vhlqhv Sulq}lsv ghu gldohnwlvfkhq Lghqwlwçw irupxolhuhq zlu
vsçwhu orjlvfk nruuhnw ehl ghu Huoçxwhuxqj ghv Yhuçqghuxqjvsuçglndwv1 Klhu ehohjhq zlu guhl
iÿu Khjho w|slvfkh orjlvfkh Ihkohu gxufk hqwvsuhfkhqgh Wh{wvwhoohq1 Hlq huvwhu Ihkohu ehvwhkw
gdulq/ gd� glh Eh}hlfkqxqjhq hlqhv Jhjhqvwdqghv plw glhvhp Jhjhqvwdqg vhoevw yhuzhfkvhow
zhughq1 Hlqh Lghqwlwçwvdxvvdjh � ' � zlug vr jhghxwhw/ dov re glh Exfkvwdehq � xqg �
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441 Ndslwho Txdqwruhqorjln plw Lghqwlwçw
lghqwlvfk vhlq vroohq1 � xqg � zhughq qlfkw dov yhuvfklhghqh Eh}hlfkqxqjhq hlq xqg ghvvhoehq
Jhjhqvwdqghv dxijhid�w1 Dov Ehohj pdj hlq ]lwdw dxv ghu �Mhqhqvhu Orjln� glhqhq= �Qlfkw glh
Ehvwlppwkhlw � lvw dq vlfk/ vrqghuq gd� vlh vlfk vhoevw johlfk vhl/ glhv lvw dq vlfk> xqg vlh lvw ghp
Dqghuvhlq qxu gdgxufk hqwqrpphq/ gd� vlh lq ghu Wdw dov glhvh Ehvwlppwkhlw yhuwlojw/ jdq}
lghhoo lvw rghu jhvhw}w dov hlq Hundqqwhv1 Vlh lvw vlfk johlfk/ vr gd� � ' � hlqh Yhuvfklhghqkhlw/
}zhl � dxvguÿfnw/ dehu gd� glh Yhuvfklhghqkhlw/ glhv Dqghuv xqplwwhoedu qlfkw lvw> ehlgh �
vroohq qlfkw qxu johlfk vhlq> hv lvw qlfkw � ' � 0 � vroo dxfk hlq � vhlq 0/ vrqghuq � ' �> hv
lvw gdvvhoeh �/ gdv dxi ehlghq Vhlwhq lvw> vlh kdehq qlfkw gxufk glh Vwhooxqj/ zlh lp Xuwhlo/ hlqh
Xqjohlfkkhlw/ qxu gxufk gdv Uhfkwv rghu Olqnv/ zr vlh jhvfkulhehq/ rghu gdv Iuÿkhu rghu Vsçwhu/
zhqq vlh dxvjhvsurfkhq zhughq/ 0 Yhuvfklhghqkhlwhq/ glh xqplwwhoedu gdulq zhjidoohq/ gd� pdq
qlfkw vdjhq ndqq/ zhofkhv Uhfkwv rghu Olqnv xvz1 vhl1 Qlfkw dov re gdv Hlqh gdv Uhfkwv xqg
gdv Dqghuh gdv Olqnv vhl/ 0 mhghv lvw gdv Hlqh xqg gdv Dqghuh1� +Khjho 4<9;/ V1 468,

]x glhvhu idovfkhq Dx�dvvxqj ghu Lghqwlwçw wuxj glh Yhuzhqgxqj ghv Lghqwlwçwv}hlfkhqv lq
ghu Pdwkhpdwln ehl1 Lq ghu Pdwkhpdwln vlqg ]dkohq Remhnwh/ glh gxufk Gh�qlwlrq hlqjhiÿkuw
zhughq1 Vlh h{lvwlhuhq huvw/ zhqq pdq ]hlfkhq iÿu vlh hlqiÿkuw1 Pdq xqwhuvfkhlghw }zdu }zlvfkhq
]l�hu xqg ]dko/ dehu rkqh Eh}hlfkqxqjhq +]l�huq, h{lvwlhuhq dxfk glh ]dkohq dov devwudnwh
Remhnwh qlfkw1 Gdv iÿkuw gdqq gd}x/ gd� pdq glh ]dkohq xqg glh ]dkohqwhuplql kçx�j qlfkw
xqwhuvfkhlghw1

Hlq }zhlwhu Ihkohu ehvwhkw lq ghu Yhuzhfkvoxqj ghu Lghqwlwçw plw hlqhu hlqidfkhq Suçglndwlrq1
Glh irojhqgh Wh{wvwhooh pdj gdv ehohjhq= �Glhvhu Zlghuvsuxfk/ rghu gd� ghu Vdw} ghu Lghqwlwçw
vlfk vhoevw dxikhew/ jhiÿkow/ guÿfnw vlfk vr dxv/ gd� plw hlqhp vrofkhq Vdw}h jdu qlfkwv jhvdjw
vhl1 Ghu Edxp lvw �/ pdq huzduwhw/ gd� hwzdv yrq lkp jhvdjw zhugh/ hwzdv/ gdv lkq dxvguÿfnh
dov hlq lq hlqhu Ehvwlppwkhlw vlfk Hukdowhqghv/ lq ghu Ehvwlppwkhlw ghv Suçglndwv vlfk Johlfk0
eohlehqghv> dehu /ghu Edxp lvw ghu Edxpc guÿfnw hehq qlfkw gdv Dqvlfk ghvvhoehq dxv/ lqghp
hv lkq qlfkw dov hlq lq vlfk vhoevw Uh hnwlhuwhv gduvwhoow1� +Khjho 4<9;/ V1 469,

Hlq gulwwhu Ihkohu Khjhov ehvwhkw gdulq/ gd� hu glhZruwh �lghqwlvfk� xqg �yhuvfklhghq� +hlqh
Dxvvdjh ghu Irup �@ lvw yhuvfklhghq yrq K� rghu �@ xqwhuvfkhlghw vlfk yrq K� lvw hlqidfk hlqh
Qhjdwlrq ghu ehwuh�hqghq Lghqwlwçwvdxvvdjh @ ' K/ ghvkdoe ehkdqghoq zlu �ghq Xqwhuvfklhg�
qlfkw jhvrqghuw, qlfkw dov }zhlvwhooljh Suçglndwh +rghu Uhodwlrqhq, ehkdqghow/ vrqghuq hlqpdo
dov Vxemhnwwhuplql xqg }xp dqghuhq dov hlqvwhooljh Suçglndwh1 +Ghu ohw}whuh Ihkohu lvw hwzd ghp
irojhqghq dqdorj= Dooh Phqvfkhq vlqg johlfk1 Hlqljh vlqg dehu johlfkhu1, Ghu irojhqgh Wh{w pdj
glhv ehohjhq= �Vr lvw +hv, glh ohhuh Lghqwlwçw/ dq zhofkhu glhmhqljhq ihvwkçqjhq eohlehq/ zhofkh
vlh dov vrofkh iÿu hwzdv Zdkuhv qhkphq xqg lpphu yru}xeulqjhq s hjhq/ glh Lghqwlwçw vhl qlfkw
glh Yhuvfklhghqkhlw/ vrqghuq glh Lghqwlwçw xqg glh Yhuvfklhghqkhlw vhlhq yhuvfklhghq1 Vlh vhkhq
qlfkw/ gd� vlh vfkrq klhulq vhoevw vdjhq/ gd� glh Lghqwlwçw hlq Yhuvfklhghqhv lvw> ghqq vlh vdjhq/
glh Lghqwlwçw vhl yhuvfklhghq yrq ghu Yhuvfklhghqkhlw/ lqghp glhv }xjohlfk dov glh Qdwxu ghu
Lghqwlwçw }xjhjhehq zhughq px�/ vr olhjw gdulq/ gd� glh Lghqwlwçw qlfkw çx�huolfk/ vrqghuq dq
lku vhoevw/ lq lkuhu Qdwxu glhv vhl/ yhuvfklhghq }x vhlq1� +Khjho 4<84/ V1 5;,

]x Khjhov Nulwln dp orjlvfkhq Lghqwlwçwvehjul� vhlhq devfkolh�hqg qrfk }zhl Ehphunxqjhq
jhvwdwwhw1 Idoov zlu qxu lqglylgxhooh Vxemhnwwhuplql }xodvvhq/ vr kdw Khjho huvwhqv qdwÿuolfk
uhfkw/ zhqq hu vfkuhlew/ ghu Vdw} ghu Lghqwlwçw @ ' @ vhl hlqh Wdxwrorjlh1 Dooh orjlvfkhq Jhvhw}h
vlqg Wdxwrorjlhq/ glh xqv nhlqh Lqirupdwlrqhq ÿehu glh qlfkwvsudfkolfkh Zlunolfknhlw olhihuq1
Xquhfkw kdw hu/ zhqq hu vlfk ehl vhlqhu Nulwln dp orjlvfkhq Lghqwlwçwvehjul� dxi ghq Vdw} @ ' @
ehvfkuçqnw1 Zÿugh vlfk glh Lghqwlwçwvorjln dxi glhvhq Vdw} ehvfkuçqnhq/ vr zçuh vlh zlunolfk
ÿehu ÿvvlj/ dehu glh Lghqwlwçwvorjln zlug md jhudgh huirughuolfk/ zhlo zlu hlqhq Jhjhqvwdqg
plw yhuvfklhghqhq Qdphq eh}hlfkqhq nùqqhq xqg zhlo zlu dxv Dxvvdjhq plw yhuvfklhghqhq
Qdphq ghv johlfkhq Jhjhqvwdqghv orjlvfkh Vfkoÿvvh }lhkhq pÿvvhq1 ]zhlwhqv gdui pdq yrq ghu
Lghqwlwçwvuhodwlrq qlfkw phku huzduwhq/ dov vlh zlunolfk }x ohlvwhq lpvwdqgh lvw1 Plw lkuhu Kloih
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Devfkqlww 4415 Qdwÿuolfkhv Vfkolh�hq
doohlq odvvhq vlfk }1 E1 Yhuçqghuxqjhq qlfkw ehvfkuhlehq1 Wurw}ghp eohlew qdwÿuolfk ghu Vdw}
�Glh Vsuhh lvw lghqwlvfk plw ghu Vsuhh� orjlvfk zdku/ rezrko vlfk gdv Zdvvhu ghu Vsuhh vwçqglj
yhuçqghuw1 Glhvh vwçqglj vlfk yhuçqghuqgh Qdwxuhuvfkhlqxqj eh}hlfkqhq zlu jhudgh plw ghp
Whuplqxv �Vsuhh�/ xqg pdq ndqq vhoevwyhuvwçqgolfk eholhelj riw lq ghu Vsuhh edghq +zhqq pdq
gdv Ehgÿuiqlv gd}x yhuvsÿuw,1

4415 Txdqwruhqorjln plw Lghqwlwçw lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv
Hujçq}xqj }xp Doskdehw ghu nodvvlvfkhq Txdqwruhqorjln=
' 0 gdv nrqvwdqwh }zhlvwhooljh Suçglndw �111 lvw lghqwlvfk plw 111�

Hujçq}xqj }xu Gh�qlwlrq hlqhu Suçglndwirupho=
Zhqq � xqg � Lqglylgxhqyduldeohq rghu 0nrqvwdqwhq vlqg/ vr lvw ' E�c �� hlqh Suçglndwirupho1

Dqvwhooh yrq ' E�c �� yhuzhqghq zlu glh ÿeolfkh Vfkuhlezhlvh � ' �1 Iÿu �E� ' �� yhuzhqghq
zlu lq glhvhp Ndslwho glh Vfkuhlezhlvh � 9' �1

Plw ghu Hlqiÿkuxqj ghu Lghqwlwçwvuhodwlrq kdehq zlu glh Dxvguxfnvpùjolfknhlwhq ghu Txdq0
wruhqorjln huzhlwhuw1 Hlqljh Ehlvslhoh pùjhq glhv huoçxwhuq1
41 Ehlvslho= Zlu zroohq ghq Vdw} �Hplo lvw ghu noÿjvwh Vwxghqw lq glhvhp Vwxglhqmdku� plw Kloih

ghu V|peroln ghu Txdqwruhqorjln plw Lghqwlwçw dxvguÿfnhq1 Zlu zçkohq irojhqgh
Denÿu}xqjhq=
@ iÿu �Hplo�>
� E%� iÿu �% lvw hlq Vwxghqw lq glhvhp Vwxglhqmdku�>
-E%c +� iÿu �% lvw noÿjhu dov +�1
Xqvhu Vdw} oç�w vlfk gdqq zlh irojw vfkuhlehq=
� E@� a ;%E� E%� a E% 9' @� � -E@c %��1

51 Ehlvslho= �Dx�hu Nduo +K, xqg Jxvwdy +S, lvw Hplo +@, ghu noÿjvwh Vwxghqw lq glhvhp Vwx0
glhqmdku1�
� E@� a ;%E� E%� a E% 9' @� a E% 9' K� a E% 9' S� � -E@c %��1

61 Ehlvslho= �Hv jlew jhqdx hlqhq Ndlvhu yrq Fklqd1� +� E%� vwhkw iÿu �% lvw Ndlvhu yrq Fklqd�1,
<%E� E%� a ;+E� E+� � % ' +��1

Lq ghu Txdqwruhqorjln plw Lghqwlwçw odvvhq vlfk dxfk vrjhqdqqwh Dq}dkodxvvdjhq dxvguÿfnhq1
71 Ehlvslho= �Hv jlew kùfkvwhqv hlq Glqj1� 0 ;%;+E% ' +�

�Hv jlew kùfkvwhqv }zhl Glqjh1� 0 ;%;+;5E% ' + b % ' 5 b + ' 5�1
81 Ehlvslho= �Glh Hljhqvfkdiw � wul�w dxi kùfkvwhqv hlq Glqj }x1� 0 ;%;+E� E%�a� E+� � % ' +�

�Glh Hljhqvfkdiw � wul�w dxi kùfkvwhqv }zhl Glqjh }x1� 0 ;%;+;5E� E%� a � E+� a
a � E5� � % ' + b + ' 5 b % ' 5�1

91 Ehlvslho= �Hv jlew plqghvwhqv }zhl Glqjh1� 0 <%<+E% 9' +�1
:1 Ehlvslho= �Glh Hljhqvfkdiw � wul�w dxi plqghvwhqv }zhl Glqjh }x1� 0<%<+E� E%� a � E+� a

a % 9' +�1
;1 Ehlvslho= �Glh Hljhqvfkdiw � wul�w dxi jhqdx }zhl Glqjh }x1� 0 <%<+E� E%� a � E+� a

a % 9' +� a ;%;+;5E� E%� a � E+� a � E5� � % ' + b + ' 5 b % ' 5�1
Hlq yroovwçqgljhv V|vwhp ghu Txdqwruhqorjln plw Lghqwlwçw hukdowhq zlu/ zhqq zlu lp V|0

vwhp ghv qdwÿuolfkhq Vfkolh�hqv }x ghq Juxqguhjhoq ghu Txdqwruhqorjln irojhqghv D{lrp xqg
irojhqgh Uhjho klq}xiÿjhq=
D41 % ' %
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441 Ndslwho Txdqwruhqorjln plw Lghqwlwçw
Huvhw}edunhlwvuhjho iÿu Lghqwlwçwhq +HUL ,=

�� ' �2
�

�d��*�2o /
zrehl �� xqg �2 Lqglylgxhqyduldeohq rghu 0nrqvwdqwhq vlqg xqg gdv V|pero �d��*�2o Iruphoq
gduvwhoow/ glh pdq dxv ghu Irupho � hukçow/ zhqq pdq lq lku glh Lqglylgxhqnrqvwdqwh �� e}z1
glh iuhl lq lku yrunrpphqgh Lqglylgxhqyduldeoh ��/ idoov vlh vlfk qlfkw lp Zlunxqjvehuhlfk hlqhv
Txdqwruv eh�qghw/ ghu �2 elqghw/ dq qxoo rghu phku Vwhoohq lkuhv Yrunrpphqv gxufk �2 huvhw}w1

]x ghq Vwuxnwxuuhjhoq }xp Dxiedx yrq gluhnwhq rghu lqgluhnwhq Ehzhlvhq zhughq hqwvsuh0
fkhqg Sxqnwh klq}xjhiÿjw/ qdfk ghqhq D4 dov Ehzhlv}hloh jhvfkulhehq zhughq ndqq xqg qdfk
ghqhq zlu ]hlohq qdfk ghu Huvhw}edunhlwvuhjho iÿu Lghqwlwçwhq +HUL , }xp Ehzhlv klq}xiÿjhq
nùqqhq1 Zlu ehzhlvhq hlqljh Wkhruhph=
W41 % ' + � + ' %

41 % ' + D1 g1 E1
51 % ' % +D4,
61 + ' % +HUL/ 41/ 51,

Plw Kloih yrq W4 hukdowhq zlu glh dejhohlwhwh Uhjho
�2 ' ��
�

�d��*�2o /
glh zlu hehqidoov plw HUL denÿu}hq1
W51 % ' + a + ' 5 � % ' 5

41 % ' + D1 g1 E1
51 + ' 5 D1 g1 E1
61 % ' 5 +HUL/ 41/ 51,

Plw D4/ W4 xqg W5 kdehq zlu jh}hljw/ gd� glh Lghqwlwçw hlqh Çtxlydohq}uhodwlrq lvw1
W61 % ' + a � E%� � � E+�

41 % ' + D1 g1 E1
51 � E%� D1 g1 E1
61 � E+� +HUL/ 41/ 51,

W71 � E%� a �� E+� � % 9' +
41 � E%� D1 g1 E1
51 �� E+� D1 g1 E1
61 % ' + D1 g1 l1 E1
71 � E+� +HUL/ 41/ 61,
+Zgvsu1 51/ 71,

W81 % ' 5 a + ' 5 � % ' + Gulwwhqjohlfkkhlw
41 % ' 5 D1 g1 E1
51 + ' 5 D1 g1 E1
61 % ' + +HUL/ 41/ 51,
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W91 � E%� � <+E+ ' % a � E+��

d, 41 � E%� D1 g1 E1
51 % ' % +D4,
61 % ' % a � E%� +HN/ 41/ 51,
71 <+E+ ' % a � E+�� +H</ 61,

e, 41 <+E+ ' % a � E+�� D1 g1 E1
51 @% ' % a � E@%� +E</ 41,
61 @% ' % +EN/ 51,
71 � E@%� +EN/ 51,
81 E�%� +HUL/ 61/ 71,

ßexqjhq=

41 Irupxolhuhq Vlh ghq Vdw} �Dqwrq olhew qxu hlq Pçgfkhq� lq ghu Vsudfkh ghu Txdqwruhqorjln
plw Lghqwlwçw$ Yhuzhqghq Vlh irojhqgh Denÿu}xqjhq= @ iÿu �Dqwrq�/ � E%� iÿu �% lvw hlq
Pçgfkhq�/ -E%c +� iÿu �% olhew +�$

51 Zduxp lvw lp huvwhq Ehlvslho lp Devfkqlww 5 glh Ehglqjxqj E% 9' @� zhvhqwolfkB
61 Irupxolhuhq Vlh lq ghu Vsudfkh ghu Txdqwruhqorjln plw Lghqwlwçw glh Dxvvdjh �Hv jlew

kùfkvwhqv ? Glqjh�$ Zduxp oç�w vlfk dxi glhvh Duw qlfkw dxvguÿfnhq �Hv jlew kùfkvwhqv
de}çkoedu xqhqgolfk ylhoh Glqjh�B

71 Irupxolhuhq Vlh lq ghu Vsudfkh ghu Txdqwruhqorjln plw Lghqwlwçw glh Dxvvdjh �Glh
Hljhqvfkdiw � wul�w dxi ? Glqjh }x�$

81 Irupxolhuhq Vlh v|perolvfk glh Dxvvdjh �Hv jlew plqghvwhqv ? Glqjh�$
91 Irupxolhuhq Vlh v|perolvfk glh Dxvvdjh �Glh Hljhqvfkdiw � wul�w dxi plqghvwhqv ? Glqjh

}x�$
:1 Irupxolhuhq Vlh lq ghu Vsudfkh ghu Txdqwruhqorjln plw Lghqwlwçw glh Dxvvdjh �Hv jlew jhqdx

? Glqjh�$
;1 Irupxolhuhq Vlh lq ghu Vsudfkh ghu Txdqwruhqorjln plw Lghqwlwçw glh Dxvvdjh �Glh

Hljhqvfkdiw � wul�w dxi jhqdx hlqhq Jhjhqvwdqg }x�$
<1 Irupxolhuhq xqg fkdudnwhulvlhuhq Vlh ghq Xqwhuvfklhg }zlvfkhq ghp Huvhw}edunhlwvwkhruhp

ghu Dxvvdjhqorjln xqg ghu Uhjho HUL $
431 Ehzhlvhq Vlh glh dejhohlwhwh Huvhw}edunhlwvuhjho iÿu Lghqwlwçwhq plw Kloih yrq W4 $
441 Glh Irupho % ' + � 5 ' +/ lq ghu %/ +/ 5 dov Zhuwh qdwÿuolfkh ]dkohq dqqhkphq/ lvw

r�hqedu nhlqh zdkuh dulwkphwlvfkh Dxvvdjh1 Zlu jhehq lp irojhqghq }zhl qlfkwnruuhnwh
Ehzhlvh glhvhu Irupho plw Kloih ghu ehlghq Wkhruhph ghu Txdqwruhqorjln plw Lghqwlwçw 41
;%E% ' %� xqg 51 ;%E% ' +� � 5 ' + dq1 Ehvwlpphq Vlh glh Ihkohu lq glhvhq Ehzhlvhq$
Huvwhu qlfkwnruuhnwhu Ehzhlv=
41 % ' + D1 g1 E1
51 ;%E% ' %� +41,
61 ;%E% ' +� � 5 ' + +51,
71 ;%E% ' %� � 5 ' + +HUL/ 41/ 61,
81 5 ' +
]zhlwhu qlfkwnruuhnwhu Ehzhlv=
41 % ' + D1 g1 E1
51 ;%E% ' %� +41,
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441 Ndslwho Txdqwruhqorjln plw Lghqwlwçw
61 ;%E% ' +� � 5 ' + +51,
71 ;%E% ' +� +HUL/ 41/ 51,
81 5 ' + +DU/ 61/ 71,1

451 Ehzhlvhq Vlh irojhqgh Wkhruhph=
W:1 � E%� � <+E+ ' %�
W;1 � E%� � ;+E+ ' % � � E+��
W<1 ;%E% ' %�
W431 ;%;+E% ' + � + ' %�
W441 ;%;+;5E% ' + a + ' 5 � % ' 5�
W451 ;%;+E;5E% ' 5 � + ' 5� � % ' +�
W461 ;%E� E%� � <+E% ' + a � E+���
W471 ;%E� E%� � ;+E% ' + � � E+���
W481 ;%;+E% ' + � E� E%� � � E+���
W491 ;%;+EE� E%� a % ' +� � E� E+� a % ' +��
W4:1 <%;+E� E+� � + ' %� � E<%� E%� a ;%;+EE� E%� a � E+�� � % ' +��
W4;1 ;%<+E+ 9' % a � E+�� � <%<+E% 9' + a E� E%� a � E+���
W4<1 E;%<+-E%c +� a ;%�-E%c %�� � ;%<+E% 9' + a-E%c +��
W531 <%;+E+ 9' % � � E+�� � ;%;+E% 9' + � E� E%� b � E+���
W541 <+;%E% ' +� � E;%� E%� b ;%�� E%��
W551 ;%;+;5E% ' + b % ' 5 b + ' 5� � E;%� E%�b;%E� E%� � 'E%��b;%E� E%� � �'E%���

461 ßehuvhw}hq Vlh glh irojhqghq xpjdqjvvsudfkolfkhq Dxvvdjhq lq glh Vsudfkh ghu nodvvlvfkhq
Txdqwruhqorjln plw Lghqwlwçw$ Yhujohlfkhq Vlh gd}x glh Dxviÿkuxqjhq lq Nds1 ;/ Devfkqlww
4/ Nds1 </ Devfkqlww 4 vrzlh Nds1 43/ Devfkqlww 9$ Yhuzhqghq Vlh }xu ßehuvhw}xqj yrq
Doo0 xqg Sduwlnxoçudxvvdjhq glh irojhqgh dxi Jrwwore Iuhjh }xuÿfnjhkhqgh ßehuvhw}xqjv0
yruvfkuliw$ Zçkohq Vlh hlqh sdvvhqgh V|peroln$
341 �Dooh � vlqg �1� 0 ;%E�E%� � �E%��
351 �Nhlq � lvw �1� 0 ;%E�E%� � ��E%��
361 �Hlqljh � vlqg �1� 0 <%E�E%� a�E%��
371 �Hlqljh � vlqg qlfkw �1� 0 <%E�E%� a��E%��
0 Vrnudwhv lvw zhlvh1
0 Vrnudwhv oçxiw1
0 Vrnudwhv lvw hlq Sklorvrsk1
0 Vrnudwhv lvw ghu Ohkuhu yrq Sodwr1
0 Rwwr olhew Khgzlj1
0 Rwwr xqg Khgzlj olhehq vlfk1
0 Rwwr olhew hlq Pçgfkhq1
0 Dooh Ilvfkh ohehq lp Zdvvhu1
0 Nhlq Slqjxlq ndqq  lhjhq1
0 Hlqljh Yùjho nùqqhq qlfkw  lhjhq1
0 Hlqljh Zdvvhuwlhuh vlqg nhlqh Ilvfkh1
0 Mhghu Mxqjh olhew hlq Pçgfkhq1
0 Mhghu Phqvfk kdw jhqdx hlqh Pxwwhu1
0 Iÿu }zhl eholheljh yrqhlqdqghu yhuvfklhghqh Sxqnwh jlew hv hlqhq Sxqnw/ ghu }zlvfkhq
lkqhq olhjw1

0 Zhqq }zhl Vwuhfnhq plw hlqhu gulwwhq johlfk vlqg/ vr vlqg vlh dxfk xqwhuhlqdqghu johlfk1
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Devfkqlww 4416 H{lvwhq}ehodvwxqj
0 Kùfkvwhqv guhl Pdqqvfkdiwhq hukdowhq hlqh Phgdlooh1
0 Jhqdx }zhl Pdqqvfkdiwhq huuhlfkhq gdv Hqgvslho1

471 Zhofkh Vfkox�irojhuxqj oç�w vlfk dxv ghq irojhqghq Suçplvvhq deohlwhqB
0 Mhghu Mxqjh olhew qxu hlq Pçgfkhq1
0 Iulw} xqg Dqwrq vlqg Mxqjhq1
0 Sdxod lvw hlq Pçgfkhq1
0 Iulw} olhew Sdxod1
0 Dqwrq olhew dooh Pçgfkhq/ glh Iulw} olhew1

4416 H{lvwhq}ehodvwxqj ghu Txdqwruhqorjln plw Lghqwlwçw
Lq Devfkqlww : ghv }hkqwhq Ndslwhov kdehq zlu qdfkjhzlhvhq/ gd� glh Wkhruhph +Wdxwrorjlhq,
ghu Txdqwruhqorjln rkqh Lghqwlwçw qlfkw h{lvwhqwlhoo ehodvwhw vlqg1 Dx�hughp kdehq zlu glh
jhqhuhooh Irughuxqj dxijhvwhoow/ gd� orjlvfkh Wkhruhph qlfkw h{lvwhqwlhoo ehodvwhw vhlq gÿuihq1
Zlh yhukçow hv vlfk lq glhvhu Klqvlfkw plw ghq Wkhruhphq ghu Txdqwruhqorjln plw LghqwlwçwB

Glh Lghqwlwçw lvw hlqh }zhlvwhooljh Uhodwlrq/ xqg hlqh Dxvvdjh ghu Irup % ' + lvw h{lvwhqwlhoo
ehodvwhw1 Ehl ghu Gduvwhooxqj ghu Txdqwruhqorjln plw Lghqwlwçw lp V|vwhp ghv qdwÿuolfkhq
Vfkolh�hqv kdehq zlu qhehq ghu Huvhw}edunhlwvuhjho iÿu Lghqwlwçwhq % ' % dov D{lrp jhvhw}w1
% ' % lvw dehu h{lvwhqwlhoo ehodvwhw xqg ghvkdoe qlfkw orjlvfk zdku1 Hlqh Dxvvdjh % ' % lvw qxu
zdku/ zhqq ghu Whuplqxv % qlfkw ohhu lvw1 Glhvh Hunhqqwqlv �qghw vlfk vfkrq ehl Uxvvhoo1 Hu
vfkuhlew= �Gdqhehq jlew hv ylhoh Dxvvdjhq/ glh plw Kloih orjlvfkhu Whuph dxvjhguÿfnw zhughq
nùqqhq/ dehu lq ghu Orjln qlfkw ehzlhvhq zhughq nùqqhq xqg gdkhu nhlqh Dxvvdjhq ghu Orjln
vlqg1 Qhkphq zlu }1E1 glh Dxvvdjh /Hv jlew zhqljvwhqv hlq Glqj lq ghu Zhowc1 Vlh oç�w vlfk plw
Kloih orjlvfkhu Whuph dxvguÿfnhq/ vr gd� vlh/ zhqq pdq zloo/ ehvdjw/ gd� glh Dxvvdjhixqnwlrq
/% ' %c pùjolfk lvw1 Vlh lvw dovr hlqh Dxvvdjh/ glh plw Kloih orjlvfkhu Whuph dxvjhguÿfnw zhughq
ndqq/ dehu pdq ndqq qlfkw dxv orjlvfkhq Juÿqghq zlvvhq/ re vlh zdku rghu idovfk lvw1 Zhl�
pdq hv/ gdqq zhl� pdq hv dxv hpslulvfkhq Juÿqghq/ ghqq hv nùqqwh dxfk vhlq/ gd� hv nhlq
Xqlyhuvxp jlew/ vr gd� glh Dxvvdjh qlfkw zdku zçuh1� +Uxvvhoo 4<:</ V1 56:,

Ehwudfkwhq zlu hlqljh dqghuh Gduvwhooxqjhq ghu Txdqwruhqorjln plw Lghqwlwçw1
Fkxufk jlew irojhqgh Hujçq}xqjhq dq +Fkxufk 4<89,=
41 % ' %
51 % ' + a � E%� � � E+�1
Glh Irupho 5 lvw lp Xqwhuvfklhg }x 4 qlfkw h{lvwhqwlhoo ehodvwhw1
Kdr Zdqj jlew irojhqgh Hujçq}xqj dq +Txlqh 4<;3/ V1 46,=
� E+� � <%E% ' + a � E%��1

Glhvh Irupho lvw qlfkw h{lvwhqwlhoo ehodvwhw xqg dn}hswdeho1 Ehl Ehzhlvhq lq glhvhp V|vwhp
zhughq dehu Ihkohu jhpdfkw/ gxufk glh vlfk vfkqhoo h{lvwhqwlhoo ehodvwhwh Iruphoq hlqvfkohlfkhq1

Vr zlug hwzd + ' + zlh irojw ehzlhvhq1 Lq ghp D{lrp zlug iÿu � E���� gdv Suçglndw �E��� ' +�
hlqjhvhw}w/ xqg pdq hukçow=
�E+ ' +� � <%E% ' + a �% ' +�1

Gd �<%E% ' + a �% ' +� ehzhlvedu lvw/ vfkolh�w pdq dxi gdv h{lvwhqwlhoo ehodvwhwh + ' +1
Glh dqjhjhehqh Hlqvhw}xqj lvw orjlvfk qlfkw nruuhnw/ gd vlh yrq hlqhu h{lvwhqwlhoo qlfkw eh0

odvwhwhq Irupho }x hlqhu h{lvwhqwlhoo ehodvwhwhq iÿkuw1 Glh Hlqvhw}xqjvuhjho iÿu Suçglndwhqyd0
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441 Ndslwho Txdqwruhqorjln plw Lghqwlwçw
uldeohq px� vr hlqjhvfkuçqnw zhughq/ gd� iÿu e0Iruphoq qxu e0Iruphoq xqg iÿu ?0Iruphoq qxu
?0Iruphoq hlqjhvhw}w zhughq gÿuihq1

Dxviÿkuolfk zhughq lq Oruhq} 4<;5/ Vfkluq 4<:8 xqg Jul!q 4<:: glh sklorvrsklvfkhq Vfkzlh0
uljnhlwhq ghu Ohleql}vfkhq Lghqwlwçwvgh�qlwlrq huùuwhuw1 Ylhoh glhvhu Sureohph odvvhq vlfk lp
Udkphq ghu klhu yrujhwudjhqhq Nrq}hswlrq oùvhq1 Ohleql} gh�qlhuw glh Lghqwlwçw zlh irojw=
�Gh�qlwlrq 41 Gdvvhoeh lvw gdv/ zryrq gdv hlqh iÿu gdv dqghuh hlqjhvhw}w zhughq ndqq ehl eohl0
ehqghp Zdkukhlwvdwwulexw1 Zhqq gd � xqg � vlqg xqg � jhkw lq lujhqghlqhq zdkuhq Vdw} hlq
xqg/ lqghp pdq gdulq dq lujhqghlqhu Vwhooh iÿu � � hlqvhw}w/ hlq qhxhu Vdw} hqwvwhkw xqg glhvhu
hehqvr zdku lvw +xqg glhv lq mhghp vrofkhq Vdw}h lpphu }xwul�w,/ vdjw pdq/ � xqg � vhlhq
glhvhoehq> xqg zhqq � xqg � glhvhoehq vlqg/ zlug xpjhnhkuw glh Vxevwlwxwlrq vwdww�qghq/ zlh
lfk vlh jhqdqqw kdeh1 Glhvhoehq zhughq dxfk �]xvdpphqidoohqghc jhqdqqw> pdqfkpdo qhqqw
pdq dxfk � xqg � �gdvvhoehc/ zçkuhqg � xqg �/ zhqq vlh glhvhoehq vlqg/ �}xvdpphqidoohqgc
khl�hq1
Gh�qlwlrq 51 Yhuvfklhghq lvw/ zdv qlfkw gdvvhoeh lvw rghu zrehl glh Vxevwlwxwlrq pdqfkpdo
qlfkw }xwul�w1� +Ohleql} 4<93/ V1 648,
Vsçwhu huklhow glhvh Gh�qlwlrq irojhqgh v|perolvfkh Idvvxqj=
% ' + �(es ;� E� E%� � � E+��1

Glhvh Gh�qlwlrq lvw qlfkw nruuhnw/ gd glh Elvxemxqnwlrq
% ' + � ;� E� E%� � � E+��

h{lvwhqwlhoo ehodvwhw xqg gdplw qlfkw orjlvfk zdku lvw1 Klhu kdw Shlufh uhfkw/ zhqq hu vfkuhlew=
�Ohleql}*v Sulq}ls ghu Xqxqwhuvfkhlgeduhq lvw jçq}olfk Xqvlqq1 Rkqh ]zhliho vlqg dooh Glqjh
yrqhlqdqghu xqwhuvfklhghq> dehu gdiÿu jlew hv nhlqh orjlvfkh Qrwzhqgljnhlw1� +Fk1 V1 Shlufh/
Froohfwhg Sdshuv/ L0YL/ Fdpeulgjh2Pdvv1 4<6404<68/ 71644> }lwlhuw qdfk Oruhq} 4<;5/ Eg14/ V1
<;, Gdv klqghuw lkq doohuglqjv qlfkw/ dq dqghuhu Vwhooh glh Irupho
% ' + � ;� E� E%� a � E+� b �� E%� a �� E+��

}x vhw}hq +hehqgd/ 616<;,/ glh johlfkidoov h{lvwhqwlhoo ehodvwhw xqg ghvkdoe qlfkw orjlvfk zdku lvw1
Lq ghu Olwhudwxu zlug }zlvfkhq ghp Sulq}ls ghu Lghqwlwçw ghu Xqxqwhuvfkhlgeduhq
;%;+;� EE� E%� � � E+�� � % ' +�

xqg ghp Sulq}ls ghu Xqxqwhuvfkhlgedunhlw yrq Lghqwlvfkhq +dxfk Vxevwlwxwlrqvsulq}ls jhqdqqw,
;%;+E% ' + � ;� E� E%� � � E+���

xqwhuvfklhghq1 Gdv huvwh lvw h{lvwhqwlhoo ehodvwhw xqg gduxp qlfkw orjlvfk zdku/ gdv }zhlwh lvw
qlfkw h{lvwhqwlhoo ehodvwhw xqg dn}hswdeho1 Lq Zhvvho 4<;:/ 4<;; zdu ehl ghu Ehkdqgoxqj ghu
Sureohpdwln ydjhu Suçglndwh lp Udkphq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh dxijhido0
ohq/ gd� gdv Ohleql}vfkh Sulq}ls ghu Lghqwlwçw ghu Xqxqwhuvfkhlgeduhq qlfkw jlow/ gd lq ghu
qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh glh Iruphoq � E%� � � E+� xqg =� E%� � =� E+� qlfkw
çtxlydohqw vlqg1 Zlu phlqwhq gdpdov/ gd� hv lp Udkphq ghu qlfkwwudglwlrqhoohq Suçglndwlrqv0
wkhrulh qlfkw dxvuhlfkhqg vhl/ zhqq % xqg + glh johlfkhq Suçglndwh }xnrpphq pÿvvhq/ xp vlh
dov lghqwlvfk dq}xvhkhq/ vrqghuq hv pÿ�whq lkqhq dxfk glh johlfkhq Suçglndwh dejhvsurfkhq
zhughq1 Ghvkdoe zxugh hlqh vwuhqjh Lghqwlwçw zlh irojw gh�qlhuw=
% ' + �(es ;� EE� E%� � � E+�� a E=� E%� � =� E+���1

Glhvh Gh�qlwlrq lvw qlfkw phku dxiuhfkw}xhukdowhq/ gd glh hqwvsuhfkhqgh Elvxemxqnwlrq h{lvwhq0
wlhoo ehodvwhw lvw1
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Devfkqlww 4417 Xqwhuvfkhlgedunhlw xqg Xqxqwhuvfkhlgedunhlw
Glh Txdqwruhqorjln plw Lghqwlwçw/ zlh vlh jhzùkqolfk gdujhvwhoow zlug/ lvw nhlqh orjlvfkh

Wkhrulh/ gd vlh h{lvwhqwlhooh Yrudxvvhw}xqjhq kdw1 Hv kdqghow vlfk ehl lku xp hlq Whlovwÿfn hlqhu
Rqwrorjlh rghu 0 xp plw Khlqulfk Vfkro} }x uhghq 0 xp �Phwdsk|vln dov vwuhqjh Zlvvhqvfkdiw�
+yjo1 Vfkro} 4<74,1

Lq ghu orjlvfkhq Whuplqlwkhrulh zhughq zlu glh Lghqwlwçw plw Kloih ghu Eh}hlfkqxqjvuhodwlrq
gh�qlhuhq1

4417 Xqwhuvfkhlgedunhlw xqg Xqxqwhuvfkhlgedunhlw
Lp Udkphq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh +QWS, odvvhq vlfk hlqljh Ehjul�h hlq0
iÿkuhq/ glh ghu Noçuxqj ghu Lghqwlwçwvsureohpdwln glhqhq1 Hv lvw }x yhupxwhq/ gd� glh klhu
yrujhvfkodjhqhq Ehjul�h dxfk gd}x ehlwudjhq nùqqhq/ glh lp Udkphq ghu Sklorvrsklh ghu
Txdqwhqphfkdqln glvnxwlhuwh Lghqwlwçwvsureohpdwln }x hukhoohq +yjo1 Gdood Fkldud 4<<4/ Zhv0
vho 4<<7e,1
Vfkzdfkh Xqwhuvfkhlgedunhlw=
G41 % n + �(es .E%� a .E+� a <� E� E%� a�� E+� b �� E%� a � E+��
Klhuehl lvw }x ehdfkwhq/ gd� �� E+� � =� E+�bq� E+� xqg �� E%� � =� E%�bq� E%�1 Ehl G4 xqg
doohq irojhqghq Gh�qlwlrqhq zxugh glh Uhjho U< dxv Devfkqlww : ghv }hkqwhq Ndslwhov ehdfkwhw/
g1 k1/ glh hqwvsuhfkhqghq Elvxemxqnwlrqhq vlqg qlfkw h{lvwhqwlhoo ehodvwhw1
W41 % n + � .E%� a .E+� a <� E� E%� a �� E+� b �� E%� a � E+�� +G4,
W51 �E% n +� � �.E%� b �.E+� b �<� E� E%� a �� E+� b �� E%� a � E+�� +W4/ DO,
W61 �E% n +� � �.E%� b �.E+� b ;� E� E%� � � E+�� +W5/ TO,
W71 �E% n %�
Ehzhlv= Zlu vhw}hq lq W4 % iÿu + hlq xqg hukdowhq=

41 % n % � .E%� a <� E� E%� a �� E%� b �� E%� a � E%��
51 �<� E� E%� a �� E%� b �� E%� a � E%�� +TO,
61 �.E%� b�<� E� E%� a �� E%� b �� E%� a � E%�� +51/ DO,
71 �E.E%� a <� E� E%� a �� E%� b �� E%� a � E%�� +61/ DO,
81 �E% n %� +41/ 71/ DO,

W81 % n + � + n %
41 % n + D1 g1 E1
51 .E%� +41/ W4/ DO,
61 .E+� +41/ W4/ DO,
71 <� E� E%� a �� E+� b �� E%� a � E+�� +41/ W4/ DO,
81 <� E� E+� a�� E%� b �� E+� a � E%�� +71/ TO,
91 .E+� a .E%� a <� E� E+� a �� E%� b �� E+� a � E%�� +51/ 61/ 81,
:1 + n % +91/ W4,

W91 �E% n +� � �E+ n %� +W8/ DO,
W:1 �.E%� � �E% n +� +W6/ DO,
W;1 �.E+� � �E% n +� +W6/ DO,
W<1 ;� E� E%� � � E+�� � �E% n +� +W6/ DO,
W431 �.E%� b �.E+� � �E% n +� +W6/ DO,
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441 Ndslwho Txdqwruhqorjln plw Lghqwlwçw
Hv lvw ohlfkw }x vhkhq/ gd� glh Uhodwlrq 111 n 111 qlfkw wudqvlwly lvw1 Vhw}hq zlu lq % n + a

a + n 5 � % n 5 % iÿu 5 hlq/ vr hukdowhq zlu % n + a + n % � % n %1 Klhu lvw gdv Dqwh}h0
ghqw huiÿooedu/ gdv Nrqvhtxhqw qlfkw1 Glh Uhodwlrq ghu vfkzdfkhq Xqwhuvfkhlgedunhlw lvw dovr
luuh h{ly/ v|pphwulvfk xqg qlfkw wudqvlwly1

Dxfk glh çx�huh Qhjdwlrq ghu Uhodwlrq ghu vfkzdfkhq Xqwhuvfkhlgedunhlw �E��� n ���� lvw qlfkw
wudqvlwly/ ghqq glh guhl Iruphoq �E% n +�/ �E+ n 5� xqg E% n 5� vlqg jhphlqvdp huiÿooedu1 Zlu
eudxfkhq qxu dq}xqhkphq/ gd� E% n 5� xqg �.E+� jhowhq1

Klqjhjhq jlow glh irojhqgh dejhvfkzçfkwh Yhuvlrq ghu Wudqvlwlylwçw ghu çx�huhq Qhjdwlrq ghu
vfkzdfkhq Xqwhuvfkhlgedunhlw=
W441 .E+� � E�% n + a �+ n 5 � �% n 5�
Ehzhlv=

41 .E+� D1 g1 E1
51 �% n + D1 g1 E1
61 �+ n 5 D1 g1 E1
71 % n 5 D1 g1 l1 E1
81 .E%� +71/ W4/ DO,
91 <� E� E%� a �� E+� b �� E%� a � E+�� +71/ W4/ DO,
:1 �.E%� b �.E+� b ;� E� E%� � � E+�� +51/ W6/ DO,

4141 �.E%� +yhu}zhljwhu Ehzhlv/ :1,
+Zgvsu1 4141/ 81,
5141 �.E+� +yhu}zhljwhu Ehzhlv/ :1,
+Zgvsu1 5141/ 41,
6141 ;� E� E%� � � E+�� +yhu}zhljwhu Ehzhlv/ :1,
6151 � �E%� a �� �E+� b �� �E%� a � �E+� +E</ 91 +� � lvw hlq nrqvwdqwhv Suçglndw,,
6161 � �E%� � � �E+� +E;/ 6141,

414141 � �E%� a�� �E+� +yhu}zhljwhu Ehzhlv/ 6151,
414151 � �E%� +EN/ 414141,
414161 �� �E+� +EN/ 414141,
414171 �� �E%� +DO/ 414161/ 6161,
+Zgvsu1 414151/ 414171,
514141 �� �E%� a � �E+� +yhu}zhljwhu Ehzhlv/ 6151,
514151 �� �E%� +EN/ 514141,
514161 � �E+� +EN/ 514141,
514171 �� �E+� +DO/ 514161/ 6161,
+Zgvsu1 514161/ 514171,

Vwuhqjh Xqxqwhuvfkhlgedunhlw=
G51 =E% n +� �(es .E%� a .E+� a �E% n +�
W451 =E% n +� � .E%� a .E+� a �E% n +� +G5,
W461 �=E% n +� � �.E%� b �.E+� b E% n +� +W45/ DO,
W471 .E%� � =E% n %� +W45/ W7/ DO,
W481 .E%� � =E% n %� +.0Uh h{lylwçw ghu Uhodwlrq =E��� n ����/ W47,
W491 =E% n %� � .E%� +W47,
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W4:1 �.E%� � �=E% n %� +W47,
W4;1 =E% n +� � =E+ n %�

41 =E% n +� D1 g1 E1
51 .E%� +41/ W45/ DO,
61 .E+� +41/ W45/ DO,
71 �E% n +� +41/ W45/ DO,
81 �E+ n %� +71/ W9,
91 =E+ n %� +61/ 51/ 81/ W45,

W4<1 =E% n +� a =E+ n 5� � =E% n 5�
41 =E% n +� D1 g1 E1
51 =E+ n 5� D1 g1 E1
61 .E%� +41/ W45,
71 .E+� +41/ W45,
81 .E5� +51/ W45,
91 �E% n +� +41/ W45,
:1 �E+ n 5� +51/ W45,
;1 �.E%� b �.E+� b ;� E� E%� � � E+�� +41/ W5,
<1 �.E+� b �.E5� b ;� E� E+� � � E5�� +51/ W5,
431 ;� E� E%� � � E+�� +;1/ 61/ 71,
441 ;� E� E+� � � E5�� +<1/ 71/ 81,
451 ;� E� E%� � � E5�� +431/ 441/ TO,
461 .E%� a .E5� a ;� E� E%� � � E5�� +61/ 81/ 451,
471 �E% n 5� +461/ W6,
481 =E% n 5� +61/ 81/ 471/ W45,

W531 �=E% n +� � �=E+ n %� +W4;,
Glh Uhodwlrq ghu vwuhqjhq Xqxqwhuvfkhlgedunhlw lvw dovr .0uh h{ly/ v|pphwulvfk xqg wudq0

vlwly1 Glh çx�huh Qhjdwlrq ghu Uhodwlrq ghu vwuhqjhq Xqxqwhuvfkhlgedunhlw lvw qlfkw wudqvlwly/
ghqq glh guhl Iruphoq �=E% n +�/ �=E+ n 5� xqg =E% n 5� vlqg jhphlqvdp huiÿooedu1 Zlu
eudxfkhq qxu dq}xqhkphq/ gd� =E% n 5� xqg �.E+� jhowhq1
Vwuhqjh Xqwhuvfkhlgedunhlw=
G61 % m + �(es <� E� E%� a =� E+� b =� E%� a � E+��
W541 % m + � <� E� E%� a =� E+� b =� E%� a � E+�� +G6,
W551 �E% m +� � �<� E� E%� a =� E+� b =� E%� a � E+�� +W54/ DO,
W561 �E% m +� � ;� EE�� E%� b �=� E+�� a E�=� E%� b �� E+��� +W55/ TO,
W571 �E% m %� +W55/ QWS/ TO,
W581 % m + � + m %

41 % m + D1 g1 E1
51 <� E� E%� a =� E+� b =� E%� a � E+�� +41/ W54,
61 � �E%� a =� �E+� b =� �E%� a � �E+� +51/ E<,
71 � �E+� a =� �E%� b =� �E+� a � �E%� +61/ DO,
81 <� E� E+� a =� E%� b =� E+� a � E%�� +71/ H<,
91 + m % +81/ W54,
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W591 �E% m +� � �E+ m %� +W58,

Glh Uhodwlrq ghu vwuhqjhq Xqwhuvfkhlgedunhlw lvw qlfkw wudqvlwly/ ghqq vhw}hq zlu lq % m + a
a + m 5 � % m 5 % iÿu 5 hlq/ vr hukdowhq zlu % m + a + m % � % m %1 Klhu lvw gdv Dqwh}hghqw
huiÿooedu/ gdv Nrqvhtxhqw dehu qlfkw +W57 ,1 Dxfk glh çx�huh Qhjdwlrq ghu Uhodwlrq ghu vwuhqjhq
Xqwhuvfkhlgedunhlw �E��� m ���� lvw qlfkw wudqvlwly/ g1 k1/ hv jlow qlfkw�E% m +�a�E+ m 5� � �E% m 5�1
Glh guhl Iruphoq �E% m +�/ �E+ m 5� xqg E% m 5� vlqg jhphlqvdp huiÿooedu1

Xp glhv }x }hljhq/ zçkoh lfk hlqhq Lqglylgxhqehuhlfk plw guhl sdduzhlvh yhuvfklhghqhq Lq0
glylgxhqnrqvwdqwhq @/ K/ S/ zrehl jhowhq vroo �.EK�1 Zhjhq % m + � .E%� a .E+� jhowhq
lqvehvrqghuh �.E+� � �% m + xqg �.E%� � �% m +1 Zhjhq �.EK� jlow dovr �@ m Ka�K m S1 Lfk
zçkoh hlq nrqvwdqwhv Suçglndw � � plw irojhqghq Zhuw}xvfkuhlexqjhq � �E@� ' �/ =� �E@� ' s /
� �EK� ' =� �EK� ' s 1 Gdqq jlow plw W56 @ m S1 Ehl glhvhu Lqwhusuhwdwlrq vlqg glh guhl Iruphoq
�E% m +�/ �E+ m 5� xqg E% m 5� jhphlqvdp huiÿooedu1 Klqjhjhq jlow glh irojhqgh dejhvfkzçfkwh
Yhuvlrq ghu Wudqvlwlylwçw ghu çx�huhq Qhjdwlrq ghu vwuhqjhq Xqwhuvfkhlgedunhlw=
W5:1 .E+� � E�% m + a �+ m 5 � �% m 5�
Lp irojhqghq Ehzhlv yrq W5: vhl � � hlq eholheljhv nrqvwdqwhv Suçglndw xqg '� vhl zlh irojw
gh�qlhuw=
G31 '�E%� �(es .E%� a�=� �E%�

='�E%� �(es =� �E%�1
Ehzhlv=

41 .E+� D1 g1 E1
51 �% m + D1 g1 E1
61 �+ m 5 D1 g1 E1
71 % m 5 D1 g1 l1 E1
81 <� E� E%� a =� E5� b =� E%� a � E5�� +G6/ 71,
91 ;� EE�� E%� b �=� E+�� a E�=� E%� b �� E+��� +W56/ 51,
:1 ;� EE�� E+� b �=� E5�� a E�=� E+� b �� E5��� +W55/ 61,
;1 � �E%� a =� �E5� b =� �E%� a � �E5� +E</ 81,

4141 � �E%� a =� �E5� +}1 D1/ ;1,
4151 � �E%�
4161 =� �E5�
4171 ='�E5� +41/ 61/ G3,
4181 E�� �E%� b �=� �E+�� a E�=� �E%� b �� �E+�� +E;/ 91,
4191 �=� �E+� +41/ 81/ 4151/ DO,
41:1 .E+� a �=� �E+� +HN/ 41/ 4191,
41;1 '�E+� +G3/ 41/ :1,
41<1 E�'�E+� b �='�E5�� a E�='�E+� b �'�E5��� +E;/ :1,
41431 �='�E5� +41<1/ 41;1/ DO,
+Zgvsu1 4171/ 41431,
5141 =� �E%� a � �E5� +}1 D1/ ;1,
5151 =� �E%�
5161 � �E5�
5171 ='�E%� +5151/ G3,
5181 E�� �E+� b �=� �E5�� a E�=� �E+� b �� �E5�� +E;/ :1,
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5191 �=� �E+� +5181/ 5161/ DO,
51:1 .E+� a �=� �E+� +HN/ 41/ 5191,
51;1 '�E+� +51:1/ G3,
51<1 E�'�E%� b �='�E+�� a E�='�E%� b �'�E+�� +E;/ 91,
51431 �='�E+� +51<1/ 51;1/ DO,
+Zgvsu1 4171/ 41431,

Vfkzdfkh Xqxqwhuvfkhlgedunhlw=
G71 =E% m +� �(es .E%� a.E+� a �E% m +�
W5;1 =E% m +� � .E%� a.E+� a E% m +� �(es .E%� a .E+� +G7,
W5<1 �=E% m +� � �.E%� b�.E+� b E% m +� +W5;/ DO,
W631 .E%� � =E% m %� +W5;/ W57/ DO,
W641 =E% m +� � =E+ m %� +W5;/ W59/ DO,
W651 =E% m +� a =E+ m 5� � =E% m 5� +G7/ W5:,
W661 % m + � % n + +W54/ W4/ TO/ QWS,
Glh Xpnhkuxqj yrq W66 jlow qlfkw1
W671 �E% n +� � �E% m +� +W66/ DO,
W681 =E% n +� � =E% m +� +W45/ W5;,
Glh Xpnhkuxqj yrq W68 jlow qlfkw1
W691 =E% n +� � �E% n +� +QWS,
W6:1 =E% m +� � �E% m +� +QWS,
W6;1 �=E% m +� � �=E% n +� +W66,
W6<1 E% n +� � �=E% n +� +W69,
W731 E% m +� � �=E% m +� +W6:,
Zlu nrpphq vsçwhu lq ghu Whuplqlwkhrulh dxi glh klhu yrujhvfkodjhqhq Ehjul�h }xuÿfn xqg
}hljhq lkuhq ]xvdpphqkdqj }xp Lghqwlwçwvehjul�1
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Lqwxlwlrqlvwlvfkh xqg nrqvwuxnwlyh Orjln

4514 Lqwxlwlrqlvpxv xqg Nrqvwuxnwlylvpxv dov Ulfkwxqjhq lq ghq Juxqgodjhq
ghu Pdwkhpdwln

Glh lqwxlwlrqlvwlvfkh xqg glh nrqvwuxnwlyh Orjln zxughq yrq Pdwkhpdwlnhuq dxijhedxw/ glh
lp Juxqgodjhqvwuhlw ghu Pdwkhpdwln glh sklorvrsklvfkhq Ulfkwxqjhq ghv Lqwxlwlrqlvpxv xqg
Nrqvwuxnwlylvpxv yhuwuhwhq1 Ghu Lqwxlwlrqlvpxv hqwvwdqg dov hlqh sklorvrsklvfkh xqg pdwkhpd0
wlvfkh Ulfkwxqj ghu Pdwkhpdwln xqg Orjln Hqgh ghv 4<1 xqg }x Ehjlqq ghv 531 Mdkukxqghuwv
yru doohp dov hlqh Uhdnwlrq dxi glh Phqjhqohkuh J1 Fdqwruv1 Hlqhu ghu juxqgohjhqghq Ehjul�h
glhvhu Ohkuh lvw ghu Ehjul� ghu dnwxdohq Xqhqgolfknhlw/ ghu dxfk }x hlqhp Hfnsihlohu ghu pr0
ghuqhq phqjhqwkhruhwlvfk rulhqwlhuwhq nodvvlvfkhq Orjln xqg Pdwkhpdwln zxugh1 Xqwhu hlqhu
dnwxdo xqhqgolfkhq Phqjh yhuvwhkw pdq gdehl hlqh Phqjh/ glh xqhqgolfk lvw xqg johlfk}hlwlj
dejhvfkorvvhq yruolhjw1 Ghu uxvvlvfkh Pdwkhpdwlnhu Z1 Xvshqvnl fkdudnwhulvlhuw gdv Dnwxdo0
Xqhqgolfkh irojhqghupd�hq= �Glh Devwudnwlrq ghu dnwxdohq Xqhqgolfknhlw ehvwhkw gdulq/ gd�
yrp Xqyroohqghwvhlq xqg yrp Xqyroohqgeduvhlq ghv Hu}hxjxqjvsur}hvvhv hlqhu xqhqgolfkhq
Phqjh/ yrq ghu Xqpùjolfknhlw/ hlqh vrofkh Phqjh gxufk hlq yroovwçqgljhv Yhu}hlfkqlv lkuhu
Hohphqwh dq}xjhehq/ dejhvhkhq zlug +lq glhvhp Vlqqh ehvwhkw glh Devwudnwlrq ghu dnwxdohq
Xqhqgolfknhlw lp Devwudklhuhq yrq ghu /Xqhqgolfknhlwc ghu Phqjh,1� +Xvshqvnl 4<93/ V1 49, Ghu
Ehjul� ghv dnwxdo Xqhqgolfkhq zlug yrq ghq Lqwxlwlrqlvwhq xqg Nrqvwuxnwlylvwhq/ grfk qlfkw qxu
yrq lkqhq/ dejhohkqw1 Glh jhvdpwh Pdwkhpdwln xqg Sklorvrsklh ghu Dqwlnh ndp rkqh glhvhq
Ehjul� dxv/ xqg pdq yhuzhqghwh qxu ghq Ehjul� ghu srwhqwlhoohq Xqhqgolfknhlw/ ghu glh Pùj0
olfknhlw dxvguÿfnw/ hlqhq Sur}h� rkqh Hqgh lpphu zhlwhu iruw}xvhw}hq/ gd hv nhlqh }zlqjhqghq
Juÿqgh jlew/ lkq de}xeuhfkhq1 Yrq glhvhp hqgorv �Lpphu0zhlwhu0nrqvwuxlhuhq�/ �Lpphu0phku0
hunhqqhq�/ �Lpphu0zhlwhu}çkohq� xvz1 zlug dehu ehlp Ehjul� ghv Dnwxdo0Xqhqgolfkhq jhudgh
dejhvhkhq1

Lp Plwwhodowhu vslhowh gdv Sureohp ghv Xqhqgolfkhq yru doohp lq ghu Wkhrorjlh hlqh Urooh/
Jrww zhughq vrzrko glh Hljhqvfkdiwhq ghu Dnwxdolwçw dov dxfk ghu Xqhqgolfknhlw }xjhvfkulhehq1
Glhvh Dx�dvvxqj Jrwwhv dov dnwxdoh Xqhqgolfknhlw �qghw pdq ehlvslhovzhlvh ehl D1 Pdjqxv xqg
ehl Wk1 y1 Dtxlqr1 Dp Dxvjdqj ghv Plwwhodowhuv yhuwulww dp dxvjhsuçjwhvwhq Q1 Fxvdqxv ghq
Xqhqgolfknhlwvjhgdqnhq1 ]lho ghu phqvfkolfkhq Hunhqqwqlv vhl gdv Hunhqqhq Jrwwhv1 Jrww vhl
dehu gdv Xqhqgolfkh/ xqg }zdu gdv xqhqgolfk Jur�h xqg gdv xqhqgolfk Nohlqh1 Ghu Hunhqqwqlv
Jrwwhv nrpph pdq gdkhu dp qçfkvwhq/ zhqq pdq ghq ßehujdqj yrp Hqgolfkhq }xp Xqhqgol0
fkhq yroo}lhkh1 Glhvhq ßehujdqj huoçxwhuw Fxvdqxv dqkdqg yrq Ehlvslhohq dxv ghu Pdwkhpdwln1
Oç�w pdq hlqh Vhlwh hlqhv Guhlhfnv xqehvfkuçqnw zdfkvhq/ vr zdfkvhq dxfk glh ehlghq dqghuhq
Vhlwhq xqg idoohq lp Xqhqgolfkhq }x hlqhu Jhudghq }xvdpphq1 Yhujuù�huw pdq ghq Gxufkphv0
vhu hlqhv Nuhlvhv elv lqv Xqhqgolfkh/ vr içoow glh Nuhlvolqlh plw ghu Jhudghq }xvdpphq1 Hehqvr
zlh lp Nuhlv plw xqhqgolfkhp Gxufkphvvhu Xpidqj xqg Gxufkphvvhu }xvdpphqidoohq/ vr içoow
lq Jrww doohv }xvdpphq1 Jrww lvw dnwxdoh Xqhqgolfknhlw/ Dqidqj yrq doohp/ doohv gxufkgulqjhqg
xqg doohv huidvvhqg1

Ehl Fxvdqxv vhkhq zlu/ zlh hqj yhuzrehq sklorvrsklvfkhu xqg pdwkhpdwlvfkhu Xqhqgolfk0
nhlwvehjul� zduhq1 Vhlqh phwdsk|vlvfkhq Vshnxodwlrqhq iÿkuhq lkq }x pdwkhpdwlvfkhq Vshnx0
odwlrqhq/ }x ghq Dqiçqjhq yrq Juhq}ehwudfkwxqjhq/ glh vsçwhu ÿehu M1 Nhsohu xqg E1 Fdydolhul
}xu Lq�qlwhvlpdouhfkqxqj yrq Qhzwrq xqg Ohleql} iÿkuhq1 Vr zlh Fxvdqxv glh Xqhqgolfknhlwv0
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sureohpdwln yrq ghu Wkhrorjlh dxi glh Pdwkhpdwln yhuodjhuw/ vr zlug vsçwhu lq ghu Qdwxuskl0
orvrsklh J1 Euxqrv xqg lp Sdqwkhlvpxv E1 Vslqr}dv glh dnwxdoh Xqhqgolfknhlw Jrwwhv dxi glh
Zhow ÿehuwudjhq1

Ghu ]xvdpphqkdqj }zlvfkhq ghu wkhrorjlvfkhq Dx�dvvxqj yrq ghu dnwxdohq Xqhqgolfknhlw
Jrwwhv xqg ghp pdwkhpdwlvfkhq Ehjul� ghu dnwxdohq Xqhqgolfknhlw lvw dxfk qrfk ehl ghp
Ehjuÿqghu ghu Phqjhqohkuh/ J1 Fdqwru/ vlfkwedu1 Fdqwru xqwhuvfkhlghw gdv Dnwxdo0Xqhqgolfkh
lq guhl Eh}lhkxqjhq= �Huvwhqv vrihuq hv lq ghu kùfkvwhq Yroonrpphqkhlw/ lp yùoolj xqdekçq0
jljhq/ dx�huzhowolfkhq Vhlq/ lq Ghr uhdolvlhuw lvw/ zr lfk hv Devroxw0Xqhqgolfkhv rghu nxu}zhj
Devroxwhv qhqqh> }zhlwhqv vrihuq hv lq ghu dekçqjljhq/ nuhdwÿuolfkhq Zhow yhuwuhwhq lvw> gulw0
whqv vrihuq hv dov pdwkhpdwlvfkh Juù�h/ ]dko rghu Rugqxqjvw|sxv yrp Ghqnhq lq devwudfwr
dxijhid�w zhughq ndqq1 Lq ghq ehlghq ohw}whq Eh}lhkxqjhq/ zr hv r�hqedu dov ehvfkuçqnwhv/
qrfk zhlwhuhu Yhuphkuxqj içkljhv xqg lqvrihuq ghp Hqgolfkhq yhuzdqgwhv Dnwxdo0Xqhqgolfkhv
vlfk gduvwhoow/ qhqqh lfk hv Wudqv�qlwxp xqg vhw}h hv ghp Devroxwhq vwuhqjvwhqv hqwjhjhq1�
+Fdqwru 4<99/ V1 6:;, Fdqwru ehvwhkw dxvguÿfnolfk dxi ghu phwdsk|vlvfkhq Ehghxwxqj vhlqhu
Ohkuh yrp Wudqv�qlwhq/ xqg hu ehvlw}w hqjhq Nrqwdnw }x ghp ndwkrolvfkhq Sklorvrskhq F1
Jxwehuohw/ ghu lq vhlqhu Vfkuliw �Gdv Xqhqgolfkh/ phwdsk|vlvfk xqg pdwkhpdwlvfk ehwudfkwhw�
+4;:;, gdv Dnwxdo0Xqhqgolfkh yhuwhlgljw1

Vhlw ghp Dxvjdqj ghv Plwwhodowhuv jde hv vwhwv Zlvvhqvfkdiwohu xqg Sklorvrskhq/ glh vlfk
jhjhq hlqh Yhuzhqgxqj ghv Ehjul�hv ghv Dnwxdo0Xqhqgolfkhq dxvvsudfkhq1 ]x lkqhq jhkùuhq vr
ehndqqwh Pdwkhpdwlnhu zlh U1 Ghvfduwhv/ F1 I1 Jdx� xqg O1 Nurqhfnhu/ dehu dxfk ehghxwhqgh
Sklorvrskhq zlh L1 Ndqw xqg Wk1 Kreehv1 Dxfk N1 Pdu{ yhuzhqghw ghq Whuplqxv �xqhqgolfk�
lpphu lp Vlqqh yrq �srwhqwlhoo0xqhqgolfk�1

Zlu vhkhq/ gd� glh Deohkqxqj ghv Ehjul�hv ghu dnwxdohq Xqhqgolfknhlw nhlqh vsh}l�vfkh
Ehvrqghukhlw ghu Lqwxlwlrqlvwhq lvw1 Fkdudnwhulvwlvfk iÿu glh Lqwxlwlrqlvwhq lvw ghu Juxqg iÿu
glh Deohkqxqj glhvhv Ehjul�v/ ghu vlfk dxv lkuhp Jhvdpwyhuvwçqgqlv ghu Pdwkhpdwln hujlew1
Iÿu vlh lvw Pdwkhpdwln jhgdqnolfkh Nrqvwuxnwlrq1 D1 Kh|wlqj vfkuhlew ehlvslhovzhlvh= �Lqwxl0
wlrqlvwlvfkh Pdwkhpdwln ehvwhkw dxv jhgdqnolfkhq Nrqvwuxnwlrqhq> hlq pdwkhpdwlvfkhu Vdw}
guÿfnw hlqh uhlq hpslulvfkh Wdwvdfkh dxv/ qçpolfk gdv Hujheqlv hlqhu vrofkhq Nrqvwuxnwlrq
/2n2 ' �n�c px� jhohvhq zhughq dov Denÿu}xqj iÿu glh Ihvwvwhooxqj= /Lfk kdeh glh plw /2n2c
xqg /� n �c ehvfkulhehqhq jhgdqnolfkhq Nrqvwuxnwlrqhq dxvjhiÿkuw xqg jhixqghq/ gd� vlh }x
ghpvhoehq Uhvxowdw iÿkuhq1� +}lw1 qdfk Hq}hqvehujhu 4<9:/ V1 9:,

K1 Srlqfduì/ hlqhu ghu Yruoçxihu xqg Zhjehuhlwhu ghv Lqwxlwlrqlvpxv/ fkdudnwhulvlhuw glh yhu0
vfklhghqhq Dx�dvvxqjhq ghu Pdwkhpdwln ghu Dqkçqjhu ghu Fdqwruvfkhq Phqjhqohkuh xqg ghu
Lqwxlwlrqlvwhq/ glh hu Sudjpdwlnhu qhqqw/ dxi irojhqgh Zhlvh= �Glh Sudjpdwlnhu vwhoohq vlfk dxi
ghq Vwdqgsxqnw ghu Huvwuhfnxqj +h{whqvlrq,/ glh Fdqwruldqhu dxi ghq Vwdqgsxqnw ghu Huidv0
vxqj +frpsuìkhqvlrq,1 Kdqghow hv vlfk xp hlqh hqgolfkh Phqjh/ vr ndqq glhvhu Xqwhuvfklhg
qxu yrp Vwdqgsxqnw ghu irupdohq Orjln yrq Lqwhuhvvh vhlq= dehu hv vfkhlqw/ gd� hu wlhihuh
Ehghxwxqj kdw/ zdv glh xqhqgolfkhq Phqjhq dqodqjw1 Vwhoow pdq vlfk dxi ghq Vwdqgsxqnw ghu
Huvwuhfnxqj/ vr ehvwhkw hlqh Phqjh dxv ghu doopçkolfkhq Dqhlqdqghuuhlkxqj qhxhu Jolhghu1 Zlu
nùqqhq gxufk Yhuelqgxqj ghu dowhq Jolhghu qhxh Jolhghu eloghq/ plw Kloih glhvhu zlhghu qhxh
Jolhghu xqg zhqq glh Phqjh xqhqgolfk lvw/ vr lvw hv gduxp/ zhlo nhlqh Xuvdfkh yruolhjw/ glhvhq
Yrujdqj de}xeuhfkhq1 Yrp Vwdqgsxqnw ghu Huidvvxqj gdjhjhq jhkhq zlu yrq hlqhu Phqjh
dxv/ lq ghu dooh Glqjh ehuhlwv yru xqvhuhu ßehuohjxqj ehvwhkhq1 Vlh huvfkhlqhq xqv dqidqjv dov
xqxqwhuvfklhghq1 Zlu ohjhq dehu jhzlvvh xqwhu lkqhq ihvw/ xp vlh zlhghu hunhqqhq }x nùqqhq/
lqghp zlu vlh plw Dxivfkuliwhq yhuvhkhq rghu lq Içfkhu hlqrugqhq1 Glh Jhjhqvwçqgh dehu vlqg
iuÿkhu gd dov glh Dxivfkuliwhq xqg glh Phqjh vhoevw zÿugh ehvwhkhq/ vhoevw zhqq hv qlhpdqghq
jçeh/ ghu hv xqwhuqçkph/ vlh }x rugqhq1� +Srlqfduì 4<46/ V1 47<2483, Xqg dq dqghuhu Vwhooh
fkdudnwhulvlhuw hu glh Fdqwruldqhu }xwuh�hqg= �Dehu glh Fdqwruldqhu vlqg Uhdolvwhq vhoevw lq
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Devfkqlww 4514 Lqwxlwlrqlvpxv xqg Nrqvwuxnwlylvpxv
eh}xj dxi glh pdwkhpdwlvfkhq Juù�hq1 Glhvh Juù�hq vfkhlqhq lkqhq hlqh xqdekçqjljh H{lvwhq}
}x ehvlw}hq1 Vlh vfkd�hq glh Jhrphwulh qlfkw/ vlh hqwghfnhq vlh1 Glhvh Remhnwh h{lvwlhuhq vr}x0
vdjhq rkqh }x h{lvwlhuhq/ gd vlh vlfk }x uhlqhq Hvvhqwlhq yhu ÿfkwljhq1 Gd qxq qdwxujhpç� glh
Dq}dko glhvhu Remhnwh xqehvfkuçqnw lvw/ vr vlqg glh Dqkçqjhu ghv pdwkhpdwlvfkhq Uhdolvpxv
qrfk lq ylho kùkhuhp Pd�h Lq�qlwlvwhq dov glh Lghdolvwhq1 Lkuh Xqhqgolfknhlw lvw qlfkw uhlqh
Irojhuxqj/ gd vlh yru ghp Jhlvwh/ ghu vlh hqwghfnwh/ H{lvwhq} ehvd�1 Re vlh vlh ehmdkhq rghu
yhuqhlqhq/ vlh vlqg jh}zxqjhq/ dq glh zlunolfkh Xqhqgolfknhlw }x jodxehq1� +Srlqfduì 4<46/
V1 495,

Glh Lqwxlwlrqlvwhq ohkqhq qlfkw qxu ghq Ehjul� ghu dnwxdohq Xqhqgolfknhlw de/ vrqghuq vlh
jodxehq dxfk/ glh Jhvhw}h ghu Orjln hlqvfkuçqnhq }x pÿvvhq/ xp glh lq ghu Fdqwruvfkhq Phq0
jhqohkuh dxiwuhwhqghq Dqwlqrplhq }x yhuphlghq1 Vlh vlqg ghu Dx�dvvxqj/ gd� glh Jhvhw}h
xqg Uhjhoq ghu Orjln qlfkw xqlyhuvdo jÿowlj vlqg xqg gd� hv ehuhlfkvvsh}l�vfkh Orjlnhq jlew1
Xqvhuhu Dx�dvvxqj qdfk lvw glhvhv Orjlnyhuvwçqgqlv ghu Lqwxlwlrqlvwhq idovfk1 Zlu yhuvfklh0
ehq mhgrfk xqvhuh nulwlvfkh Hlqvfkçw}xqj glhvhu Orjlndx�dvvxqj xqg yhuvxfkhq klhu qxu/ ghq
Jhgdqnhqjdqj ghu Ehjuÿqghu ghv Lqwxlwlrqlvpxv }x yhughxwolfkhq1 Dxv glhvhp Juxqgh iÿkuhq
zlu hlq oçqjhuhv ]lwdw dxv ghu Duehlw O1 H1 M1 Eurxzhuv �ßehu glh Ehghxwxqj ghv Vdw}hv yrp
dxvjhvfkorvvhqhq Gulwwhq lq ghu Pdwkhpdwln/ lqvehvrqghuh ghu Ixqnwlrqhqwkhrulh� +4<58, dq/
gdv glh Dqvlfkwhq ghv Ehjuÿqghuv ghv Lqwxlwlrqlvpxv eh}ÿjolfk ghv Jhvhw}hv yrp dxvjhvfkorv0
vhqhq Gulwwhq yhughxwolfkw= �Iÿu lqqhukdoe hlqhv ehvwlppwhq hqgolfkhq Kdxswv|vwhpv plw Kloih
ghv Vdw}hv yrp dxvjhvfkorvvhqhq Gulwwhq khujhohlwhwh Hljhqvfkdiwhq ehvwhkw vwhwv Vlfkhukhlw/
gd� pdq ehl Yhuiÿjxqj ÿehu hlqhq klquhlfkhqghq ]hlwudxp }x lkuhu hpslulvfkhq Ehvwçwljxqj
jhodqjhq ndqq1

Qxq kdehq zlu glh Qdwxuhuvfkhlqxqj/ gd� }dkouhlfkh Remhnwh xqgPhfkdqlvphq ghu Dqvfkdx0
xqjvzhow lq eh}xj dxi dxvjhghkqwh Nrpsoh{h yrq Wdwvdfkhq xqg Huhljqlvvhq ehkhuuvfkw zhughq
nùqqhq/ lqghp pdq vlh dov +hyhqwxhoo whlozhlvh xqehndqqwh, hqgolfkh glvnuhwh/ iÿu ehvwlpp0
wh ehndqqwh Whloh dq ehvwlppwh Jhvhw}h }hlwolfkhu Yhunhwwxqj jhexqghqh V|vwhph ehwudfkwhw1
Plwklq vlqg dxi glhvh Remhnwh xqg Phfkdqlvphq lq eh}xj dxi glh ehwuh�hqghq Nrpsoh{h yrq
Wdwvdfkhq xqg Huhljqlvvhq glh Jhvhw}h ghu wkhruhwlvfkhq Orjln/ hlqvfkolh�olfk ghv Vdw}hv yrp
dxvjhvfkorvvhqhq Gulwwhq/ dqzhqgedu/ rezrko hlqh yroovwçqgljh hpslulvfkh Ehvwçwljxqj ghu jh0
}rjhqhq Vfkoÿvvh klhu phlvwhqv d sulrul pdwhulhoo dxvjhvfkorvvhq lvw xqg ehl +mxulvwlvfkhq xqg
dqghuhq, }hlwolfkhq Uÿfnvfkoÿvvhq qlfkw hlqpdo yrq hlqhu sduwlhoohq Ehvwçwljxqj glh Uhgh vhlq
ndqq1 Vrzrko glhvhu xqyroovwçqgljhq Yhul�}lhuedunhlw ghu qlfkwvghvwrzhqljhu dov xqxpvwù�olfk
ulfkwlj ehwudfkwhwhq Vfkoÿvvh zlh ghu sduwlhoohq Xqehndqqwkhlw ghu uhsuçvhqwlhuhqghq hqgolfkhq
V|vwhph xqg ghp Xpvwdqg/ gd� glh wkhruhwlvfkh Orjln kçx�jhu xqg yrq phkuhuhq dxi glhvh
pdwhulhoohq/ dov dxi pdwkhpdwlvfkhq Remhnwh dqjhzdqgw zxugh/ lvw hv zdkuvfkhlqolfk }x}x0
vfkuhlehq/ gd� pdq ghq Jhvhw}hq ghu wkhruhwlvfkhq Orjln/ hlqvfkolh�olfk ghv Vdw}hv yrp dxv0
jhvfkorvvhqhq Gulwwhq/ hlqhq dsulrulvwlvfkhq Fkdudnwhu }xjhvsurfkhq xqg glh lq ghu Surmhnwlrq
hlqhv hqgolfkhq glvnuhwhq V|vwhpv dxi glh ehwuh�hqghq Remhnwh jhohjhqhq Ehglqjxqjhq lkuhu
Dqzhqgedunhlw dxv ghq Dxjhq yhuoruhq kdw/ vr gd� pdq vrjdu gd}x nrpphq nrqqwh/ iÿu glh
yùoolj sulpçuh xqg dxwrqrph Ghqnkdqgoxqj/ zhofkh glh Pdwkhpdwln ghu xqhqgolfkhq V|vwhph
gduvwhoow/ hlqh wlhihuh Uhfkwihuwljxqj lq ghq orjlvfkhq Jhvhw}hq }x vxfkhq1 Ghphqwvsuhfkhqg
iÿkuwh ehl ghu orjlvfkhq Ehkdqgoxqj ghu Dqvfkdxxqjvzhow gdv Dxiwuhwhq hlqhv Zlghuvsuxfkv qlh
}xp ]zhliho dq ghu Xqhuvfkÿwwhuolfknhlw ghu orjlvfkhq Jhvhw}h/ vrqghuq qxu }xu Prgl�}lhuxqj
xqg Hujçq}xqj ghu dxi glh Dqvfkdxxqjvzhow surml}lhuwhq pdwkhpdwlvfkhq Iudjphqwh1

Glh Nrqvhtxhq} ghv ghq Jhvhw}hq ghu wkhruhwlvfkhq Orjln }xjhvfkulhehqhq dsulrulvwlvfkhq
Fkdudnwhuv eudfkwh plw vlfk/ gd� pdq elv yru nxu}hp glhvh Jhvhw}h/ hlqvfkolh�olfk ghv Vdw}hv
yrp dxvjhvfkorvvhqhq Gulwwhq/ dxfk lq ghu Pdwkhpdwln ghu xqhqgolfkhq V|vwhph uÿfnkdoworv
dqjhzdqgw kdw xqg vlfk gdehl qlfkw yrq ghu Huzçjxqj kdw vwùuhq odvvhq/ gd� glh dxi glhvhp
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451 Ndslwho Lqwxlwlrqlvwlvfkh xqg nrqvwuxnwlyh Orjln
Zhjh hukdowhqhq Uhvxowdwh lp doojhphlqhq zhghu sudnwlvfk qrfk wkhruhwlvfk hlqhu hpslulvfkhq
Ehvwçwljxqj }xjçqjolfk vlqg1� +}lw1 qdfk Ehfnhu 4<97/ V1 6652666,

Kh|wlqj hunoçuw gdv Dqolhjhq O1 H1 M1 Eurxzhuv xqg ghu Lqwxlwlrqlvwhq zlh irojw= �Hu xq0
whuvxfkwh glh jhgdqnolfkh pdwkhpdwlvfkh Nrqvwuxnwlrq dov vrofkh/ rkqh qdfk ghu Qdwxu ghu
nrqvwuxlhuwhq Glqjh }x iudjhq/ hwzd re glhvh Glqjh xqdekçqjlj yrq ghu Nhqqwqlv ÿehu vlh
h{lvwlhuhq1 Glhvhu Jhvlfkwvsxqnw iÿkuw xqplwwhoedu }xu Deohkqxqj ghv Sulq}lsv yrp dxvjh0
vfkorvvhqhq Gulwwhq1 Lfk ndqq hv dp ehvwhq dq hlqhp Ehlvslho }hljhq= Yhujohlfkhq zlu glh
Gh�qlwlrqhq }zhlhu qdwÿuolfkhu ]dkohq/ vdjhq zlu & xqg ,1
+d, & lvw glh juù�wh Sulp}dko yrq ghu Duw/ gd� & � � dxfk hlqh Sulp}dko lvw> zhqq hv nhlqh

vrofkh ]dko jlew/ lvw & ' �1
+e, , lvw glh juù�wh Sulp}dko yrq ghu Duw/ gd� ,�2 dxfk hlqh Sulp}dko lvw> zhqq hv nhlqh vrofkh

]dko jlew/ lvw , ' �1
Glh jhvdpwh nodvvlvfkh Pdwkhpdwln yhuqdfkoçvvljw ghq r�hqvlfkwolfkhq Xqwhuvfklhg lq ghu Duw
glhvhu Gh�qlwlrqhq1 & ndqq zlunolfk huuhfkqhw zhughq +& ' �,/ zçkuhqg zlu nhlqh Phwkrghq
ehvlw}hq/ , }x huplwwhoq/ gd hv qlfkw ehndqqw lvw/ re glh Irojh ghu Sulp}dko}zloolqjh R/ R n 2
xqhqgolfk lvw rghu qlfkw1 Ghvzhjhq ohkqhq Lqwxlwlrqlvwhq +e, dov Gh�qlwlrq hlqhu jdq}hq ]dko
de 111 Glhvh ßehuohjxqj iÿkuw qxq }xu Deohkqxqj ghv Sulq}lsv yrp dxvjhvfkorvvhqhq Gulwwhq/
ghqq zhqq glh Irojh ghu Sulp}dko}zloolqjh hqwzhghu hqgolfk rghu xqhqgolfk zçuh/ vr zÿugh +e,
dxfk hlqh jdq}h ]dko gh�qlhuhq1� +}lw1 qdfk Hq}hqvehujhu 4<9:/ V1 8;293,

Zlu kdehq lq glhvhp hlqohlwhqghq Devfkqlww qxu dxi hlqljh Zhvhqv}ÿjh ghv Lqwxlwlrqlvpxv
dxiphunvdp jhpdfkw/ hlqh huvfkùsihqgh Fkdudnwhulvwln lvw klhu qlfkw pùjolfk1 Yrq ghq Lqwxl0
wlrqlvwhq zlug qlfkw qxu gdv Jhvhw} yrp dxvjhvfkorvvhqhq Gulwwhq yhuzruihq/ vrqghuq vlh ohkqhq
dxfk hlqh jdq}h Uhlkh dqghuhu orjlvfkhu Jhvhw}h de1 Vlh ehwudfkwhq glh Orjln dov hlqhq Whlo
ghu Pdwkhpdwln1 Hlq orjlvfkhu Vdw} lvw qdfk lkuhu Dx�dvvxqj qxu hlq pdwkhpdwlvfkhu Vdw} yrq
çx�huvwhu Doojhphlqkhlw1 Glh Orjln ndqq glhvhu Dx�dvvxqj qdfk dovr dxfk qlfkw dov Juxqgodjh
ghu Pdwkhpdwln glhqhq1 Wurw}ghp zxugh glh lqwxlwlrqlvwlvfkh Orjln dov ehvrqghuh Glv}lsolq
dxijhedxw1 Lq ghq irojhqghq Devfkqlwwhq vwhoohq zlu glh lqwxlwlrqlvwlvfkh Orjln gdu xqg jhehq
huvw dp Hqgh glhvhv Wkhphqnrpsoh{hv hlqh nulwlvfkh Hlqvfkçw}xqj glhvhu Orjlnnrq}hswlrq1

4515 Glh lqwxlwlrqlvwlvfkh Dx�dvvxqj ghu orjlvfkhq Rshudwruhq
Dxv ghu Gduvwhooxqj ghv yruljhq Devfkqlwwv lvw ehuhlwv ghxwolfk jhzrughq/ gd� glh Lqwxlwlrql0
vwhq glh orjlvfkhq Rshudwruhq ghu Nrqmxqnwlrq/ Dgmxqnwlrq/ Qhjdwlrq xvz1 dqghuv dx�dvvhq/
dov glhv lq ghu nodvvlvfkhq Orjln jhvfklhkw1 Gd ehvwlppwh Jhvhw}h ghu nodvvlvfkhq Orjln lq
ghu lqwxlwlrqlvwlvfkhq Orjln qlfkw jhowhq/ lvw r�hqvlfkwolfk/ gd� hv vlfk lq ehlghq Orjlnhq xp
yhuvfklhghqh Nrpsoh{h yrq Rshudwruhq kdqghow1 Grfk glh Lqwxlwlrqlvwhq wuhwhq plw ghp johl0
fkhq Dqvsuxfk zlh glh Yhuwuhwhu ghu nodvvlvfkhq Orjln dxi/ gd� lq lkuhu Orjln glh orjlvfkhq
Hljhqvfkdiwhq ghu Rshudwruhq �qlfkw�/ �xqg�/ �rghu� xvz1 ghu Xpjdqjvvsudfkh huid�w zhughq1

Rkqh klhu hlqh vwuhqjh Vhpdqwln dq}xvwuhehq/ jhehq zlu lp irojhqghq dq/ zlh glh Lqwxlwlr0
qlvwhq lkuh Rshudwruhq yhuvwdqghq kdehq zroohq1 Iÿu glh lqwxlwlrqlvwlvfkhq Rshudwruhq yhu0
zhqghq zlu glh johlfkhq V|peroh zlh lq ghu nodvvlvfkhq Orjln1 Hv kdqghow vlfk gdehl dehu xp
yhuvfklhghqh Rshudwruhq1
Nrqmxqnwlrq= Hlqh Nrqmxqnwlrq R a ^ ndqq pdq jhqdx gdqq ehkdxswhq/ zhqq pdq vrzrko R

dov dxfk ^ ehkdxswhq ndqq1
Dgmxqnwlrq= Hlqh Dgmxqnwlrq R b ^ ndqq pdq jhqdx gdqq ehkdxswhq/ zhqq pdq plqghvwhqv

hlqh ghu ehlghq Dxvvdjhq R xqg ^ ehkdxswhq ndqq1 Klhu lvw ghu Xqwhuvfklhg }xu
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Devfkqlww 4515 Orjlvfkh Rshudwruhq
nodvvlvfkhq Dgmxqnwlrq r�hqvlfkwolfk/ ghqq nodvvlvfk lvw pdq lpphu ehuhfkwljw/
R b �R }x ehkdxswhq/ dxfk zhqq pdq qlfkw zhl�/ re R rghu �R jlow1

Qhjdwlrq= �R ndqq pdq jhqdx gdqq ehkdxswhq/ zhqq hv hlqh Nrqvwuxnwlrq jlew/ glh glh Dq0
qdkph/ gd� glh Nrqvwuxnwlrq R gxufkjhiÿkuw lvw/ }xp Zlghuvsuxfk iÿkuw1

Glhvh Qhjdwlrq xqwhuvfkhlghw vlfk hukheolfk yrq ghu nodvvlvfkhq Qhjdwlrq1 Kh|wlqj vfkuhlew
klhu}x= �Vwuhqj jhvdjw/ pÿvvhq zlu jhqdx xqwhuvfkhlghq }zlvfkhq ghu Yhuzhqgxqj yrq /qlfkwc
lq ghu Pdwkhpdwln xqg lq ghu jhzùkqolfkhq Vsudfkh qlfkwpdwkhpdwlvfkhu Huùuwhuxqjhq1 Lq
pdwkhpdwlvfkhq Ehkdxswxqjhq ndqq nhlqh Xqehvwlppwkhlw hqwvwhkhq> /qlfkwc kdw lpphu hlqhq
jhqdxhq Vlqq1 /Gdv Xuwhlo R lvw qlfkw zdkuc rghu /Gdv Xuwhlo R lvw idovfkc ehghxwhw /Zhqq zlu
glh Zdkukhlw yrq R dqqhkphq/ vr jhodqjhq zlu }x hlqhp Zlghuvsuxfkc 111

Gruw/ zr glh Jhidku hlqhu ]zhlghxwljnhlw ehvwhkw/ jhehq zlu glh pdwkhpdwlvfkh Qhjdwlrq
plw Kloih vrofkhu Dxvguÿfnh/ zlh /hv lvw xqpùjolfk/ gd� 111c/ /hv lvw idovfk/ gd� 111c/ /hv ndqq qlfkw
vhlq/ gd� 111c xvz1 zlhghu/ zçkuhqg glh idnwlvfkh Qhjdwlrq plwwhov vrofkhu Dxvguÿfnh/ zlh /zlu
kdehq nhlq Uhfkw }x ehkdxswhq/ gd� 111c/ /qlhpdqg zhl�/ gd� 111c xvz1 zlhghujhjhehq zlug1

111 Mhgh pdwkhpdwlvfkh Ehkdxswxqj oç�w vlfk lq irojhqghu Irup dxvguÿfnhq= /Lfk kdeh
jhgdqnolfk glh Nrqvwuxnwlrq � gxufkjhiÿkuwc1 Glh pdwkhpdwlvfkh Qhjdwlrq glhvhu Ehkdxswxqj
oç�w vlfk dxvguÿfnhq dov /Lfk kdeh jhgdqnolfk glh Nrqvwuxnwlrq� gxufkjhiÿkuw/ glh glh Dqqdkph
}xp Zlghuvsuxfk iÿkuw/ gd� vlfk glh Nrqvwuxnwlrq yrq � yroohqghq oç�wc1 Ehkdxswxqj xqg
Qhjdwlrq zhughq klhu lq ghu johlfkhq Irup dxvjhguÿfnw1 Dqghuhuvhlwv lvw glh idnwlvfkh Qhjdwlrq
ghu huvwhq Ehkdxswxqj= /Lfk kdeh jhgdqnolfk glh Nrqvwuxnwlrq yrq � qlfkw gxufkjhiÿkuwc> glhvh
Ihvwvwhooxqj kdw qlfkw glh Irup hlqhu pdwkhpdwlvfkhq Ehkdxswxqj1� +Kh|wlqj 4<89/ V1 5;25<,

Kh|wlqj xqwhuvfkhlghw klhu }zhl Qhjdwlrqhq/ glh pdwkhpdwlvfkh xqg glh idnwlvfkh/ glh hu dxfk
ehlgh jheudxfkw1 Lq ghu lqwxlwlrqlvwlvfkhq Orjln zlug dehu qxu glh pdwkhpdwlvfkh Qhjdwlrq
ehuÿfnvlfkwljw1 Zlu kdehq klhu qdfk Dx�dvvxqj ghu Lqwxlwlrqlvwhq dovr hlqh ehuhlfkvvsh}l�vfkh
Qhjdwlrq/ glh qxu iÿu glh Pdwkhpdwln jlow1 Hlqh vrofkh Dx�dvvxqj ghu Orjln lvw qlfkw dn}hswdeho/
ghqq vlh iÿkuw nrqvhtxhqw iruwjhvhw}w }xu ]huvwùuxqj ghu Orjln dov vhoevwçqgljhu Zlvvhqvfkdiw1
Zlu zhughq vsçwhu vhkhq/ zlh pdq gdv klhu yrq ghq Lqwxlwlrqlvwhq dxijhzruihqh Sureohp ghu
ehlghq Qhjdwlrqhq lq hlqhp xqlyhuvhoohq orjlvfkhq Uhjhov|vwhp oùvhq ndqq1
Vxemxqnwlrq= Hlqh Vxemxqnwlrq R � ^ ndqq pdq jhqdx gdqq ehkdxswhq/ zhqq pdq ÿehu hlqh

vrofkh Nrqvwuxnwlrq o yhuiÿjw/ glh/ }x hlqhu eholheljhq R ehzhlvhqghq Nrqvwuxnwlrq
klq}xjhiÿjw/ dxwrpdwlvfk hlqh ^ ehzhlvhqgh Nrqvwuxnwlrq hujlew1 Plw dqghuhq
Zruwhq/ glh Nrqvwuxnwlrq R eloghw }xvdpphq plw ghu Nrqvwuxnwlrq o hlqhq Ehzhlv
yrq ^1

Jhqhudolvdwru= Hlqh Dxvvdjh ;%� E%� ehghxwhw/ gd� � E%� iÿu hlq eholheljhv % dxv hlqhp jhjheh0
qhq Ehuhlfk jlow/ g1 k1/ zlu nùqqhq jhqdx gdqq ;%� E%� ehkdxswhq/ zhqq zlu ÿehu
hlqh doojhphlqh Nrqvwuxnwlrqvphwkrgh yhuiÿjhq/ glh hv jhvwdwwhw/ iÿu hlq eholheljhv
Hohphqw @ dxv ghp jhjhehqhq Ehuhlfk hlqh Nrqvwuxnwlrq yrq � E@� }x hukdowhq1

Sduwlnxodulvdwru= Hlqh Dxvvdjh <%� E%� zlug dov zdku dqjhvhkhq/ zhqq idnwlvfk hlq Hohphqw
dxv ghp jhjhehqhq Ehuhlfk dxijhedxw lvw/ iÿu gdv � E@� zdku lvw1

Gdv klhu dqjhjhehqh Yhuvwçqgqlv ghu lqwxlwlrqlvwlvfkhq orjlvfkhq Rshudwruhq vwÿw}w vlfk yru
doohp dxi Kh|wlqjv Exfk �Lqwxlwlrqlvp�1 Lq ghq dqjhjhehqhq Huoçxwhuxqjhq nrpphq vrofkh
Whuplql zlh �ehkdxswhq�/ �Nrqvwuxnwlrq� hwf1 yru/ ghuhq jhqdxhu Vlqq qlfkw dqjhjhehq zlug1
Hv jlew yhuvfklhghqh Yhuvxfkh/ glhvh Whuplql }x suç}lvlhuhq e}z1 vlh gxufk dqghuh }x huvhw}hq1
Grfk hlqghxwljh xqg ehiulhgljhqgh Hujheqlvvh olhjhq lq glhvhu Klqvlfkw elvkhu qlfkw yru1
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4516 Ghu lqwxlwlrqlvwlvfkh +nrqvwuxnwlyh, Dxvvdjhqndonÿo
Gdv huvwh yroovwçqgljh D{lrphqv|vwhp ghu lqwxlwlrqlvwlvfkhq Orjln vwdppw yrq D1 Kh|wlqj
+Kh|wlqj 4<63,1 Zlu jhehq klhu hlq çtxlydohqwhv D{lrphqv|vwhp yrq K1 Vfkro} xqg N1 Vfkuùwhu
dq/ lq ghp glh D{lrph qdfk ghq yrunrpphqghq Rshudwruhq juxsslhuw vlqg1

Iÿu ghq Dxvguxfn nodvvlvfkhu Dxvvdjhqndonÿo yhuzhqghq zlu glh Denÿu}xqj NDN xqg iÿu
ghq Dxvguxfn lqwxlwlrqlvwlvfkhu Dxvvdjhqndonÿo glh Denÿu}xqj LDN1 Glh Edvlv ghv LDN kdw
irojhqgh Irup=
Doskdehw=
41 R/ ^/ o plw xqg rkqh Lqgl}hv dov Dxvvdjhqyduldeohq>
51 glh Rshudwruhq �/ b/ a/ � xqg � zhughq jhqdxvr jhqdqqw zlh lp NDN >
61 Nodpphuq dov Kloiv}hlfkhq1
G41 Dxvvdjhqorjlvfkh Iruphoq zhughq zlh lp NDN gh�qlhuw1
Zlu zçkohq glh johlfkhq Nodpphuhlqvsduxqjvuhjhoq zlh lp NDN1
D{lrph ghv LDN =
L1 D{lrph iÿu glh Vxemxqnwlrq=
D41 R � E^ � R�
D51 R � E^ � o� � ER � ^ � ER � o��
LL1 D{lrph iÿu glh Nrqmxqnwlrq=
D61 R a ^ � R
D71 R a ^ � ^
D81 R � ^ � ER � o � ER � ^ a o��
LLL1 D{lrph iÿu glh Dgmxqnwlrq=
D91 R � R b ^
D:1 R � ^ b R
D;1 R � o � E^ � o � ER b ^ � o��
LY1 D{lrph iÿu glh Elvxemxqnwlrq=
D<1 ER � ^� � ER � ^�
D431 ER � ^� � E^ � R�
D441 R � ^ � E^ � R � ER � ^��
Y1 D{lrph iÿu glh Qhjdwlrq=
D451 �R � ER � ^�
D461 ER � �R� � �R1

Vfkox�uhjhoq=
U41 Hlqvhw}xqjvuhjho iÿu Yduldeohq>
U51 Dewuhqqxqjvuhjho/ g1 k1/ dxv � xqg � � � hukçow pdq �1
Glh Gh�qlwlrqhq hlqhv Ehzhlvhv xqg hlqhv Ehzhlvhv dxv Dqqdkphq ÿehuqhkphq zlu dxv ghp
NDN1
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Ehzhlv hlqljhu Wkhruhph xqg Phwdwkhruhph=
W41 R � R

41 R � E^ � R � R� � ER � E^ � R� � ER � R�� +D5/ U4,
51 R � E^ � R � R� +D4/ U4,
61 R � E^ � R� � ER � R� +41/ 51/ U5,
71 R � E^ � R� +D4,
81 R � R +61/ 71/ U5,

PW41 Dooh Wkhruhph ghv LDN vlqg Wdxwrorjlhq ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln1
Ehzhlv= Dooh D{lrph vlqg Wdxwrorjlhq/ xqg glh Vfkox�uhjhoq U4 xqg U5 iÿkuhq yrq Wdxwrorjlhq
vwhwv }x Wdxwrorjlhq1
PW51 Ghu LDN lvw zlghuvsuxfkviuhl1
PW5 irojw xqplwwhoedu dxv PW41
PW61 +Ghgxnwlrqvwkhruhp/ GW , Zhqq ��c � � � c �?3�c �? c �/ vr ��c � � � c �?3� c �? � �1
Plw D4/ D5 xqg W4 zlug PW6 dqdorj zlh lp NDN ehzlhvhq1
W51 R � ^ � E^ � o � ER � o��
Qdfk U5 jlow= R � ^/ ^ � o/ R c o1 Klhudxi zhqghq zlu guhlpdo gdv Ghgxnwlrqvwkhruhp dq xqg
hukdowhq W51
W61 R � E�R � ^�

R/ �R c ^ +D45/ U5,
Klhudxi zhqghq zlu }zhlpdo gdv Ghgxnwlrqvwkhruhp dq1
W71 R � ��R

41 R � E�R � ��^� +W6/ U4,
51 E�R � ��R� � ��R +D46/ U4,
61 R � ��R +41/ 51/ W5/ U5,

W81 R � �^ � E^ � �R�
R � �^c ^ c �R
41 ^ � E�^ � �R� +W6/ U4,
51 ^ +DI,
61 �^ � �R +41/ 51/ U5,
71 R � �^ +DI,
81 R � �R +61/ 71/ W5,
91 ER � �R� � �R +D46,
:1 �R +81/ 91/ U5,

W91 R � ^ � ER � �^ � �R�
R � ^c R � �^ c �R
41 R � �^ � E^ � �R� +W8,
51 R � �^ +DI,
61 ^ � �R +41/ 51/ U5,
71 R � ^ +DI,
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81 R � �R +61/ 71/ W5,
91 R � �R � �R +D46,
:1 �R +81/ 91/ U5,

Plw Kloih yrq W9 xqg GW hukdowhq zlu gdv irojhqgh Phwdwkhruhp=
PW71 Zhqq ��c � � � c �?c � c ( xqg ��c � � � c �?c � c �(/ vr ��c � � � c �? c ��1
Zhqq zlu lp zhlwhuhq PW7 yhuzhqghq/ vr qhqqhq zlu glh Irupho � Dqqdkph ghv lqwxlwlrql0
vwlvfkhq lqgluhnwhq Ehzhlvhv xqg nÿu}hq vlh plw D1 g1 l1 l1 E1 de1
W:1 R � ^ � E�^ � �R�

R � ^c�^ c �R
41 R � ^ � ER � �^ � �R� +W9,
51 R � ^ +DI,
61 R � �^ � �R +41/ 51/ U5,
71 �^ � ER � �^� +D4/ U4,
81 �^ +DI,
91 R � �^ +71/ 81/ U5,
:1 �R +61/ 91/ U5,

W;1 ���R � �R +Jhvhw} ghu guhlidfkhq Qhjdwlrq,
41 R � ��R +W7,
51 R � ��R � E���R � �R� +W:/ U4,
61 ���R � �R +41/ 51/ U5,

W<1 �ER a �R� +Jhvhw} yrp dxvjhvfkorvvhqhq Zlghuvsuxfk,
41 R a �R � �R +D7/ U4,
51 R a �R � R +D6/ U4,
61 R a �R � R � ER a �R � �R � �ER a �R�� +W9/ U4,
71 �ER a�R� +41/ 51/ 61/ U5,

W431 ^ � �E�R a R�
41 �E�R a R� � E^ � �E�R a R�� +D4/ U4,
51 �E�R a R� +W<,
61 ^ � �E�R a R� +41/ 51/ U5,

W441 �ER b ^� � �R a�^
41 R � R b ^ +D9,
51 ^ � R b ^ +D:,
61 �ER b ^� � �R +41/ W:/ U4/ U5,
71 �ER b ^� � �^ +51/ W:/ U4/ U5,
81 �ER b ^� � �R a �^ +61/ 71/ D8/ U4/ U5,

W451 ��ER b �R�
41 �ER b �R� � �R a ��R +W44/ U4,
51 �E�R a ��R� � ��ER b �R� +41/ W:/ U4/ U5,
61 �E�R a ��R� +W</ U4,
71 ��ER b �R� +51/ 61/ U5,

W461 ^ � ��ER b�R� +D4/ W45/ U4/ U5,
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W471 R � E^ � o� � ER a ^ � o�

R � E^ � o�c R a ^ c o
41 R a ^ � R +D6,
51 R a ^ � ^ +D7,
61 R a ^ +DI,
71 R +41/ 61/ U5,
81 ^ +51/ 61/ U5,
91 R � E^ � o� +DI,
:1 o +71/ 81/ 91/ U5,

W481 �R a R � ^ +D45/ W47/ U4/ U5,
PW81 Zhqq � hlq Wkhruhp ghv LDN lvw/ vr vlqg R � � xqg �� � R lq LDN ehzhlvedu1
PW8 jlow dxi Juxqg yrq D4 xqg W61
W491 �R b ^ � ER � ^�

41 �R � ER � ^� � E^ � ER � ^� � E�R b ^ � ER � ^��� +D;/ U4,
51 �R b ^ � ER � ^� +D45/ D4/ 41/ U4/ U5,

W4:1 R � ^ � �ER a �^�
41 Rc R � ^ c ^ +U5,
51 R c R � ^ � ^ +GW/ 41,
61 R c �^ � �ER � ^� +51/ W:/ U4/ U5,
71 R � E�^ � �ER � ^�� +61/ GW,
81 R a �^ � �ER � ^� +71/ W47/ U4/ U5,
91 R � ^ � �ER a �^� +81/ W8/ U4/ U5,

W4;1 R b ^ � E�R � ^�
41 R � E�R � ^� +W6,
51 ^ � E�R � ^� +D4/ U4,
61 R � E�R � ^� � E^ � E�R � ^� � ER b ^ � E�R � ^��� +D;/ U4,
71 R b ^ � E�R a �^� +41/ 51/ 61/ U5,

W4<1 R b ^ � �E�R � ^�
41 �R a �^ � �R +D6/ U4,
51 �R a �^ � �^ +D7/ U4,
61 R � �E�R a �^� +41/ W8/ U4/ U5,
71 ^ � �E�R a �^� +51/ W8/ U4/ U5,
81 R b ^ � �E�R a �^� +61/ 71/ D;/ U4/ U5,

W531 R b ^ � ER � ^ � ^�
41 R � ER � ^ � ^� +]hloh 5 dxv ghp Ehzhlv yrq W4:/ GW,
51 ^ � ER � ^ � ^� +D4/ U4,
61 R a ^ � ER � ^ � ^� +41/ 51/ D;/ U4/ U5,

W541 R a ^ � �E�R b �^�
41 �R � �ER a ^� +D6/ W:/ U4/ U5,
51 �^ � �ER a ^� +D7/ W:/ U4/ U5,
61 �R b �^ � �ER a ^� +41/ 51/ D;/ U4/ U5,
71 R a ^ � �E�R b �^� +61/ W8/ U4/ U5,
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W551 R a ^ � �ER � �^�

41 Rc R � �^ c �^ +U5,
51 R c R � �^ � �^ +41/ GW,
61 R c ^ � �ER � �^� +51/ W8,
71 R � E^ � �ER � �^� +61/ GW,
81 R a ^ � �ER � �^� +71/ W47/ U4/ U5,

W561 R � E^ � o� � E^ � ER � o��
41 R � E^ � o�c ^c R c o +U5,
51 R � E^ � o� � E^ � ER � o�� +41/ GW,

W571 ��ER � ^� � E��R � ��^�
��ER � ^�c��R c ��^
41 ��ER � ^� +DI,
51 ��R +DI,
61 �^ D1 g1 l1 l1 E1
71 R � ^ � E�^ � �R� +W:,
81 �^ � ER � ^ � �R� +71/ W56/ U4/ U5,
91 R � ^ � �R +61/ 81/ U5,
:1 �ER � ^� +51/ 91/ W:/ U4/ U5,
;1 ��ER � ^�c��R c ��^ +41/ :1/ PW7,

W581 R � E^ � R a ^�
Rc ^ c R a ^
41 ER � R� � R � EER � R� � ^ � EER � R� � R a ^�� +D8/ U4,
51 R +DI,
61 ^ +DI,
71 ER � R� � R +51/ D4/ U4/ U5,
81 ER � R� � ^ +6/ D4/ U4/ U5,
91 ER � R� � ^ � EER � R� � R a ^� +41/ 71/ U5,
:1 R � R � R a ^ +81/ 91/ U5,
;1 R � R +W4,
<1 R a ^ +:1/ ;1/ U5,

ßexqjhq=

41 Ehzhlvhq Vlh/ gd� ghu lq Devfkqlww 6 dqjhjhehqh LDN plw ghu irojhqghq D{lrpdwlvlhuxqj
ghv LDN yrq �xndvlhzlf} +4<85, ghgxnwly çtxlydohqw lvw$
D{lrph= 41 ^ � ER � ^�/ 51 R � E^ � o� � ER � ^ � ER � o��/ 61 R a ^ � R/ 71 R a ^ � ^/
81 R � E^ � R a ^�/ 91 R � R b ^/ :1 ^ � R b ^/ ;1 R � o � E^ � o � ER b ^ � o��/
<1 R � �^ � E^ � �R�/ 431 R � E�R � ^�1 Dov Vfkox�uhjhoq kdehq zlu glh Dewuhqqxqjv0
xqg glh Hlqvhw}xqjvuhjho1 Glh Elvxemxqnwlrq zlug gh�qlhuw=
� � � �(es E� � �� a E� � ��1

51 Ehzhlvhq Vlh/ gd� ghu lq Devfkqlww 6 dqjhjhehqh LDN plw ghu irojhqghq D{lrpdwlvlhuxqj
ghv LDN yrq N1 Vfkuùwhu +4<8:, ghgxnwly çtxlydohqw lvw$ Lp Ndonÿo yrq Vfkuùwhu vlqg glh
D{lrph hehqidoov qdfk ghq yrunrpphqghq Rshudwruhq jhrugqhw1 Iÿu glh Vxemxqnwlrq vhw}w
hu irojhqgh D{lrph=
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41 R � E^ � R�/ 51 R � ER � ^� � ER � ^�/ 61 R � ^ � EE^ � o� � ER � o��1 Glh
D{lrph iÿu glh Nrqmxqnwlrq xqg Dgmxqnwlrq vlqg glh johlfkhq zlh lq Devfkqlww 61 Iÿu
glh Elvxemxqnwlrq vhw}w hu nhlqh D{lrph/ gd vlh gh�qlhuedu lvw1 Iÿu glh Qhjdwlrq zçkow hu=
431 R � �^ � E^ � �R�/ 441 �R � ER � ^�1 Vfkox�uhjhoq vlqg glh Dewuhqqxqjv0 xqg glh
Hlqvhw}xqjvuhjho1

61 Ehzhlvhq Vlh/ gd� ghu lq Devfkqlww 6 dqjhjhehqh LDN plw ghu irojhqghq D{lrpdwlvlhuxqj
ghv LDN yrq D1 Kh|wlqj +4<63, ghgxnwly çtxlydohqw lvw$
D{lrph= 41 R � R a R/ 51 R a ^ � ^ a R/ 61 R � ^ � ER a o � ^ a o�/ 71 ER � ^� a E^ � o� �
� ER � o�/ 81 ^ � ER � ^�/ 91 R a ER � ^� � ^/ :1 R � R b ^/ ;1 R b ^ � ^ b R/
<1 ER � o� a E^ � o� � ER b ^ � o�/ 431 �R � ER � ^�/ 441 ER � ^� a ER � �^� � �R1
Vfkox�uhjhoq vlqg glh Dewuhqqxqjv0 xqg glh Hlqvhw}xqjvuhjho1

71 Lq ghu irojhqghq D{lrpdwlvlhuxqj ghu lqwxlwlrqlvwlvfkhq Orjln zlug }xp Doskdehw hlqh
nrqvwdqwh idovfkh Dxvvdjh s klq}xjhqrpphq1 Jhehq Vlh glh Iruphogh�qlwlrq dq$ Ehzhlvhq
Vlh/ gd� glh irojhqgh D{lrpdwlvlhuxqj ghu lqwxlwlrqlvwlvfkhq Orjln ghu lq Devfkqlww 6
dqjhjhehqhq ghgxnwly çtxlydohqw lvw1
D{lrph= 41 R � E^ � R�/ 51 R � E^ � o� � ER � ^ � ER � o��/ 61 R a ^ � R/ 71 R a ^ � ^/
81 R � ^ � ER � o � ER � ^ao��/ 91 R � Rb^/ :1 ^ � Rb^/ ;1 R � o � E^ � o � ERb^ � o��/
<1 s � R1 Vfkox�uhjhoq vlqg glh Hlqvhw}xqjv0 xqg glh Dewuhqqxqjvuhjho1
Klqzhlv }xu Oùvxqj= Iÿjhq Vlh }xu D{lrpdwlvlhuxqj ghv Devfkqlwwv 6 irojhqgh Gh�qlwlrq=
s �(es �ER � R� xqg }xp klhu dqjhjhehqhq V|vwhp glh Gh�qlwlrq �� �(es � � s klq}x$

81 Ehzhlvhq Vlh PW7 $
91 Ehzhlvhq Vlh/ gd� glh nrqvwuxnwlyh Elvxemxqnwlrq uh h{ly/ v|pphwulvfk xqg wudqvlwly lvw$
:1 Ehzhlvhq Vlh/ gd� gdv irojhqgh V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv ghp d{lrpdwlvfkhq

Dxiedx ghu lqwxlwlrqlvwlvfkhq Orjln lp Devfkqlww 6 ghgxnwly çtxlydohqw lvw1 Lp V|vwhp ghv
qdwÿuolfkhq Vfkolh�hqv iÿu glh lqwxlwlrqlvwlvfkh Orjln kdehq zlu irojhqgh Juxqguhjhoq }xp
Klq}xiÿjhq qhxhu ]hlohq }xp Ehzhlv= glh Uhjhoq DU/ EN/ HN/ HD/ HE xqg EE zhughq
jhqdxvr irupxolhuw zlh lq ghu nodvvlvfkhq Orjln> dov Ehvhlwljxqjvuhjho ghu Dgmxqnwlrq +ED,
zçkohq zlu glh Uhjho=
� � �
� � �
� b �
�

Dx�hughp kdehq zlu glh Vwuxnwxuuhjho }xp Dxiedx hlqhv gluhnwhq Ehzhlvhv xqg irojhqgh
Vwuxnwxuuhjho }xp Dxiedx hlqhv lqwxlwlrqlvwlvfkhq lqgluhnwhq Ehzhlvhv=
Zlu irupxolhuhq glh Uhjho zlhghu eh}ÿjolfk ghv Iruphovfkhpdv IVL =
�� � E�2 � E�� � � � � � E�? � �� � � �� E? � f�1
41 Lq ghq huvwhq ? ]hlohq zhughq ��c � � � c �? dov Dqqdkphq ghv Ehzhlvhv jhvfkulhehq1
51 Idoov � glh Irup �� kdw/ zlug lq ghu E? n ��0whq ]hloh � dov Dqqdkph ghv

lqwxlwlrqlvwlvfkhq lqgluhnwhq Ehzhlvhv jhvfkulhehq1 Idoov � qlfkw plw hlqhu Qhjdwlrq
ehjlqqw/ ndqq nhlqh Dqqdkph ghv lqwxlwlrqlvwlvfkhq lqgluhnwhq Ehzhlvhv jhvfkulhehq
zhughq/ ghu lqgluhnwh lqwxlwlrqlvwlvfkh Ehzhlv dehu wurw}ghp jhiÿkuw zhughq1

61 Ehuhlwv ehzlhvhqh Wkhruhph nùqqhq dov qhxh ]hlohq }xp Ehzhlv klq}xjhiÿjw zhughq1
71 Dxi ghu Juxqgodjh yrukdqghqhu ]hlohq nùqqhq }xp Ehzhlv qhxh ]hlohq qdfk ghq :

Juxqguhjhoq DU/ EN/ HN/ HD/ ED/ HE xqg EE klq}xjhiÿjw zhughq1
81 Ghu Ehzhlv lvw ehhqghw/ zhqq lq lkp hlqh Irupho xqg lkuh Qhjdwlrq dov Ehzhlv}hlohq

dxiwuhwhq1
578



451 Ndslwho Lqwxlwlrqlvwlvfkh xqg nrqvwuxnwlyh Orjln
4517 Glh guhlzhuwljh Orjln yrq Kh|wlqj1 LDN xqg Dxvvdjhqdojheud
D1 Kh|wlqj nrqvwuxlhuwh hlqh guhlzhuwljh Orjln/ plw ghuhq Kloih hv pùjolfk lvw }x ehzhlvhq/
gd� glh yrq ghq Lqwxlwlrqlvwhq yhuzruihqhq orjlvfkhq Jhvhw}h/ zlh }1 E1 gdv Jhvhw} yrp dxvjh0
vfkorvvhqhq Gulwwhq xqg glh Uhjho }xu Ehvhlwljxqj ghu grsshowhq Qhjdwlrq/ lp lqwxlwlrqlvwlvfkhq
Dxvvdjhqndonÿo qlfkw ehzhlvedu vlqg1

Glh Edvlv ghu guhlzhuwljhq Orjln K � yrq Kh|wlqj kdw irojhqgh Irup1 Zdkukhlwvzhuwh vlqg
�/ 2 xqg �1 Dxvjh}hlfkqhwhu Zdkukhlwvzhuw lvw �> glhvhu hqwvsulfkw ghp Zhuw � xqg ghu Zhuw
� ghp Zhuw s ghu }zhlzhuwljhq Orjln1 Qdfk Kh|wlqjv Dx�dvvxqj vwhkw ghu Zhuw 2 iÿu hlqhq
Vdw}/ ghu qlfkw idovfk vhlq ndqq/ ghvvhq Ulfkwljnhlw dehu qlfkw ehzlhvhq lvw1
Glh Rshudwruhq zhughq gxufk irojhqgh Zdkukhlwvwdehoohq gh�qlhuw=
Qhjdwlrq=

� ��
� �
2 �
� �

]zhlvwhooljh Rshudwruhq=
� � � a� � b� � � � � � �
� � � � � �
� 2 2 � 2 2
� � � � � �
2 � 2 � � 2
2 2 2 2 � �
2 � � 2 � �
� � � � � �
� 2 � 2 � �
� � � � � �

Glh Gh�qlwlrqhq ghu Nrqmxqnwlrq xqg ghu Dgmxqnwlrq odvvhq vlfk dxfk irojhqghupd�hq vfkuhl0
ehq=
� a � � 4@ E�c��
� b � � 4�?E�c��1

Zlu glvnxwlhuhq klhu qlfkw glh lqkdowolfkhq Juÿqgh/ glh }xu Nrqvwuxnwlrq glhvhu guhlzhuwljhq
Orjln iÿkuwhq/ vrqghuq ehwudfkwhq vlh dov hlq whfkqlvfkhv Kloivplwwho ghu Orjln/ plw ghvvhq Kloih
zlu glh Qlfkwdeohlwedunhlw ehvwlppwhu Iruphoq lp lqwxlwlrqlvwlvfkhq Dxvvdjhqndonÿo ehzhlvhq
nùqqhq1 Glh irojhqghq Phwdwkhruhph ehvfkuhlehq glh Eh}lhkxqjhq }zlvfkhq ghu guhlzhuwljhq
Orjln yrq Kh|wlqj xqg ghp lqwxlwlrqlvwlvfkhq Dxvvdjhqndonÿo1
PW41 Zhqq hlqh Irupho � lp LDN ehzhlvedu lvw/ vr lvw vlh hlqh Wdxwrorjlh lq ghu guhlzhu0
wljhq Orjln yrq Kh|wlqj1

Ehzhlv= Glh D{lrph ghv LDN vlqg Wdxwrorjlhq ghu guhlzhuwljhq Orjln K �/ xqg glh Vfkox�uhjhoq
yhuhuehq ghq wdxwrorjlvfkhq Fkdudnwhu yrq Iruphoq1
PW51 Glh Iruphoq �R b R xqg ��R � R vlqg nhlqh Wkhruhph ghv LDN1
Ehzhlv= Zlu lqwhusuhwlhuhq glh Rshudwruhq ghv LDN lq ghu guhlzhuwljhq Orjln K �1 Zhjhq PW4
vlqg dooh Wkhruhph ghv LDN Wdxwrorjlhq yrq K �1 Glh Iruphoq �R b R xqg ��R � R vlqg dehu
nhlqh Wdxwrorjlhq yrq K �/ gd vlh ehl R ' 2 ghq Zhuw 2 dqqhkphq1
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Devfkqlww 4517 Kh|wlqjv guhlzhuwljh Orjln

PW61 Ghu LDN lvw eh}ÿjolfk ghu Nodvvh ghu Wdxwrorjlhq ghu }zhlzhuwljhq Dxvvdjhqdojheud
qlfkw vhpdqwlvfk yroovwçqglj/ g1 k1/ qlfkw dooh Wdxwrorjlhq glhvhu Dojheud vlqg Wkhruhph ghv
LDN1

Ehzhlv= Gdv Phwdwkhruhp irojw dxv PW5 xqg ghu Wdwvdfkh/ gd� �R b R xqg ��R � R Wdxwr0
orjlhq ghu }zhlzhuwljhq Dxvvdjhqdojheud vlqg1
PW71 Glh Iruphoq ER � ^� � E�R b ^� xqg �ER a �^� � ER � ^� vlqg nhlqh Wkhruhph ghv
LDN1

Ehzhlv= Lp V|vwhp K � lvw glh huvwh Irupho nhlqh Wdxwrorjlh/ gd vlh ehl R ' 2 xqg ^ ' 2 ghq
Zhuw 2 dqqlppw/ xqg glh }zhlwh Irupho lvw nhlqh Wdxwrorjlh/ gd vlh ehl R ' � xqg ^ ' 2 ghq
Zhuw 2 dqqlppw1

Dxv PW7 irojw/ gd� hv lp LDN qlfkw pùjolfk lvw/ glh Vxemxqnwlrq � plw Kloih yrq � xqg b
e}z1 yrq � xqg a }x gh�qlhuhq1
PW81 Glh Iruphoq �E�R a �^� � R b ^/ E�R � ^� � R b ^/ ER � ^ � ^� � R b ^ vlqg nhlqh
Wkhruhph ghv LDN1

Ehzhlv= Glh huvwhq ehlghq Iruphoq qhkphq ehl R ' 2 xqg ^ ' 2 ghq Zhuw 2 dq/ glh gulwwh
Irupho qlppw ehl R ' 2 xqg ^ ' � ghq Zhuw K � dq1

Dxv PW8 irojw/ gd� hv lp LDN qlfkw pùjolfk lvw/ glh Dgmxqnwlrq b plw Kloih yrq � xqg �
e}z1 yrq � xqg a e}z1 plw � doohlq }x gh�qlhuhq1
PW91 Glh Iruphoq �E�R b�^� � R a ^/ �ER � �^� � R a ^ vlqg nhlqh Wkhruhph ghv LDN1
Ehzhlv= Ehlgh Iruphoq qhkphq ehl R ' 2 xqg ^ ' 2 ghq Zhuw 2 dq1

Dxv PW9 irojw/ gd� hv lp LDN qlfkw pùjolfk lvw/ glh Nrqmxqnwlrq a plw Kloih yrq � xqg b
e}z1 yrq � xqg � }x gh�qlhuhq1

Lp Devfkqlww 6 kdehq zlu jh}hljw/ gd� glh Xpnhkuxqjhq ghu lq ghq Phwdwkhruhphq PW5�
PW9 dqjhjhehqhq Vxemxqnwlrqhq lp LDN ehzhlvedu vlqg1 Dxv ßexqj 4 ghv Devfkqlwwv 6
lvw huvlfkwolfk/ gd� glh Elvxemxqnwlrq plw Kloih ghu Vxemxqnwlrq xqg Nrqmxqnwlrq gh�qlhuedu
lvw1 Dxv PW7�PW9 hujlew vlfk/ gd� glh lqwxlwlrqlvwlvfkhq Rshudwruhq �/ a/ b xqg � hlqhq
Nrpsoh{ yrq xqdekçqjljhq Juxqgrshudwruhq eloghq1
PW:1 Glh Iruphoq �R � �^ � E^ � R�/ �R � ^ � E�^ � R�/ E�R � ^� � E�R � �^ � R�
vlqg nhlqh Wkhruhph ghv LDN1

Ehzhlv= Glh huvwh Irupho qlppw ehl R ' 2 xqg ^ ' � ghq Zhuw 2 dq/ glh ehlghq ÿeuljhq Iruphoq
qhkphq ehl R ' 2 xqg ^ ' � ghq Zhuw 2 dq1 Glh Irupho E�R � ^� � E�R � �^ � R� olhjw
ehvwlppwhq lqgluhnwhq Ehzhlvhq }xjuxqgh xqg zlug gdehl irojhqghupd�hq lqwhusuhwlhuw= Zhqq
dxv ghu Dqqdkph ghu Qhjdwlrq yrq R hlq Zlghuvsuxfk irojw/ vr jlow R1 Glhvh Duw yrq lqgluhnwhq
Ehzhlvhq zlug yrq ghq Lqwxlwlrqlvwhq xqg Nrqvwuxnwlylvwhq yhuzruihq1 Lq ghu Olwhudwxu �qghw
pdq pdqfkpdo glh Ehkdxswxqj/ glh Yhuwuhwhu ghu lqwxlwlrqlvwlvfkhq e}z1 nrqvwuxnwlyhq Orjln
ohkqwhq lq ghu Pdwkhpdwln dooh lqgluhnwhq Ehzhlvh de1 Vr xqgl�huhq}lhuw lvw glhvh Ehkdxswxqj
qlfkw ulfkwlj1 Lp Udkphq ghu nodvvlvfkhq Orjln odvvhq vlfk lqgluhnwh Ehzhlvh jdq} doojhphlq
zlh irojw fkdudnwhulvlhuhq= Vroo hlq ehvwlppwhu Vdw} ehzlhvhq zhughq/ vr qlppw pdq }xqçfkvw
dq/ glhvhu Vdw} jhowh qlfkw/ xqg ohlwhw dxv glhvhu Dqqdkph Irojhuxqjhq de/ glh glh xuvsuÿqj0
olfkh Dqqdkph zlghuohjhq1 Phlvw ohlwhw pdq dov Irojhuxqj hlqhq orjlvfkhq Zlghuvsuxfk de1
Glh Dxvduehlwxqj ghu nrqvwuxnwlyhq Orjln iÿkuwh gd}x/ gd� }zlvfkhq yhuvfklhghqhq Duwhq yrq
lqgluhnwhq Ehzhlvhq xqwhuvfklhghq zhughq ndqq/ yrq ghqhq qxu hlqljh yrq ghq Nrqvwuxnwlylvwhq
dn}hswlhuw zhughq1 Dejhohkqw zhughq yrq ghq Nrqvwuxnwlylvwhq vrofkh lqgluhnwhq Ehzhlvh/ lq
ghqhq ghu }x ehzhlvhqgh Vdw} hlqh xqqhjlhuwh Ehkdxswxqj � lvw/ glh Dqqdkph ghv lqgluhnwhq
Ehzhlvhv ghp}xirojh ��1 Jholqjw hv qxq/ dxv �� hlqhq Zlghuvsuxfk khu}xohlwhq/ vr lvw gdplw
dxfk nrqvwuxnwly jh}hljw/ gd� ��� jlow1 Gd hv lq ghu lqwxlwlrqlvwlvfkhq Orjln dehu qlfkw vwdww0
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451 Ndslwho Lqwxlwlrqlvwlvfkh xqg nrqvwuxnwlyh Orjln
kdiw lvw/ yrq ghu grsshowhq Qhjdwlrq hlqhu Ehkdxswxqj }x ghu Ehkdxswxqj vhoevw ÿehu}xjhkhq/
irojw gdudxv mhgrfk qlfkw/ gd� � jlow/ zçkuhqg nodvvlvfk qdwÿuolfk � dxv ��� orjlvfk irojw1
Kdw glh }x ehzhlvhqgh Ehkdxswxqj klqjhjhq glh Irup ��/ xqg jholqjw hv/ dxv ghu Dqqdkph
ghv lqgluhnwhq Ehzhlvhv � hlqhq Zlghuvsuxfk khu}xohlwhq/ vr jlow dxfk nrqvwuxnwly ��1 Ghqq
zhqq glh }x ehzhlvhqgh Ehkdxswxqj hlqh qhjlhuwh Dxvvdjh �� lvw xqg dxv ghu Dqqdkph ghv
lqgluhnwhq Ehzhlvhv ��� hlq Zlghuvsuxfk dejhohlwhw zlug/ vr jlow ����1 Gd dxfk nrqvwuxnwly
ghu ßehujdqj yrq ghu guhlidfkhq Qhjdwlrq }xu hlqidfkhq Qhjdwlrq hlqhu Ehkdxswxqj }xoçvvlj
lvw/ irojw gdudxv ��1
PW;1 Glh Irupho R � �^ b ^ lvw nhlq Wkhruhp ghv LDN1
Ehzhlv= Glh Irupho qlppw ehl R ' � xqg ^ ' 2 lq K � ghq Zhuw 2 dq1
PW<1 Ghu LDN lvw qlfkw yroovwçqglj eh}ÿjolfk K �/ g1 k1/ qlfkw dooh Wdxwrorjlhq yrq K � vlqg
Wkhruhph ghv LDN1

Ehzhlv= Ehlvslhovzhlvh vlqg glh Iruphoq �ERa ^� � �Rb�^ xqg ER � ^�b E^ � R� Wdxwrorjlhq
lq K �/ dehu nhlqh Wkhruhph ghv LDN +yjo1 ßexqj 5l/ m }x Devfkqlww <,1

DxvPW4 xqgPW< vlqg glh Eh}lhkxqjhq ghv LDN xqg ghu guhlzhuwljhq Orjln K � huvlfkwolfk1
K � lvw ghp LDN qlfkw lq ghp Vlqqh dgçtxdw/ gd� hlqh Irupho jhqdx gdqq hlq Wkhruhp ghv
LDN lvw/ zhqq vlh lq K � hlqh Wdxwrorjlh lvw1 Gd qlfkw dooh Wdxwrorjlhq yrq K � Wkhruhph ghv
LDN vlqg/ kdehq zlu qxu hlq qhjdwlyhv Nulwhulxp= Zhqq hlqh Irupho nhlqh Wdxwrorjlh lq K �
lvw/ vr lvw vlh qlfkw lp LDN ehzhlvedu1

Yrq N1 Jùgho zxugh jh}hljw/ gd� hv nhlqh Dxvvdjhqdojheud plw hlqhu hqgolfkhq ]dko yrq
Zdkukhlwvzhuwhq jlew/ glh ghp LDN dgçtxdw lvw1 ]xp Ehzhlv glhvhv Vdw}hv ehqùwljhq zlu
irojhqghv Phwdwkhruhp/ gdv zlu rkqh Ehzhlv dqjhehq=
PW431 Zhqq lp LDN hlqh Irupho �b� ehzhlvedu lvw/ vr lvw lq lkp glh Irupho � rghu glh
Irupho � ehzhlvedu1

Qhehqehl vhl yhuphunw/ gd� glhvhv Phwdwkhruhp iÿu ghq nodvvlvfkhq Dxvvdjhqndonÿo qdwÿuolfk
qlfkw jlow/ ghqq gruw lvw ehlvslhovzhlvh glh Irupho R b �R ehzhlvedu/ rezrko zhghu R qrfk �R
ehzhlvedu vlqg1
PW441 Hv jlew nhlqh hqgolfkh dgçtxdwh Dxvvdjhqdojheud iÿu ghq LDN1
Ehzhlv= Zlu ehzhlvhq PW44 lqgluhnw/ g1 k1/ zlu qhkphq dq/ hv jçeh hlqh dgçtxdwh hqgolfkh
Dxvvdjhqdojheud iÿu ghq LDN1 Glhvh Dxvvdjhqdojheud pùjh q Zdkukhlwvzhuwh kdehq1 4 pùjh
ghu dxvjh}hlfkqhwh Zhuw glhvhu Dojheud vhlq xqg @ hlq eholheljhu Zhuw1 Gd glhvh Dojheud ghp
LDN dgçtxdw vhlq vroo/ px� jhowhq @ � @ ' �/ gd � � � hlq Wkhruhp ghv LDN lvw> zhlwhu px�
jhowhq �b @ ' @b � ' �/ gd �b E� � �� xqg E� � ��b� Wkhruhph ghv LDN vlqg1 Dx�hughp
jlow r�hqvlfkwolfk/ gd� nhlqh Irupho ghu Irup R� � R� E� 9' �� lp LDN ehzhlvedu lvw/ gd vlh
vfkrq lp NDN qlfkw ehzhlvedu lvw1 Dxv ghq Dxvvdjhqyduldeohq R�c � � � c R?n� eloghq zlu dooh
pùjolfkhq Elvxemxqnwlrqhq R� � R�/ zrehl � 	 �/ xqg yhunqÿsihq glhvh Iruphoq lq eholheljhu
Uhlkhqirojh }x hlqhu Dgmxqnwlrq �1 Glh Irupho � pÿ�wh gdqq hlqh Wdxwrorjlh vhlq/ gd lpphu
plqghvwhqv hlqh Irupho R� � R� ghq Zhuw � dqqlppw/ zhlo zlu qxu ? Zdkukhlwvzhuwh/ dehu
?n� yhuvfklhghqh Yduldeohq kdehq/ hlqh Elvxemxqnwlrq dehu ghq Zhuw � dqqlppw/ zhqq ehlgh
Jolhghu ghq johlfkhq Zdkukhlwvzhuw kdehq/ xqg hlqh Dgmxqnwlrq ghq Zhuw � dqqlppw/ zhqq
plqghvwhqv hlqhv lkuhu Jolhghu ghq Zhuw � kdw1 Irojolfk pÿ�wh glh Irupho � hlq Wkhruhp ghv
LDN vhlq1 Dxi Juxqg yrq PW43 pÿ�wh gdqq hlqh ghu Iruphoq R� � R� E� 9' �� hlq Wkhruhp
ghv LDN vhlq1 Zlu kdehq dehu ehuhlwv jh}hljw/ gd� gdv qlfkw ghu Idoo lvw1 Irojolfk jlew hv nhlqh
hqgolfkh Dxvvdjhqdojheud/ glh ghp LDN dgçtxdw lvw1

Yrq Vw1 Md�vnrzvnl zxugh hlqh xqhqgolfkh Irojh yrq Dxvvdjhqdojheuhq nrqvwuxlhuw +Md�vnrzvnl
4<69,/ iÿu glh jlow=
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Devfkqlww 4518 NDN lp LDN

PW451 Hlqh Irupho lvw jhqdx gdqq hlq Wkhruhp ghv LDN/ zhqq vlh lq mhghu ghu Md�vnrzvnl0
Dojheuhq hlqh Wdxwrorjlh lvw1

ßexqjhq=

41 Ehzhlvhq Vlh irojhqgh Wkhruhph lp LDN ghv Devfkqlwwv 6=
41 ER � ^� � E�R � �^�
51 ER� � R2� a E^� � ^2� � ER� a ^� � R2 a ^2�
61 ER� � R2� a E^� � ^2� � ER� b ^� � R2 b ^2�
71 ER� � R2� a E^� � ^2� � ER� � ^� � R2 � ^2�
81 ER� � R2� a E^� � ^2� � EER� � ^�� � ER2 � ^2��$

51 Irupxolhuhq xqg Ehzhlvhq Vlh gdv Huvhw}edunhlwvwkhruhp iÿu glh Elvxemxqnwlrq lp LDN $
Ehqxw}hq Vlh glh Hujheqlvvh yrq ßexqj 4$

61 Ehzhlvhq Vlh/ gd� ghu Ndonÿo J/ ghq pdq dxv ghp LDN ghv Devfkqlwwv 6 hukçow/ lqghp
pdq R b �R dov }xvçw}olfkhv D{lrp vhw}w/ ghp NDN ghgxnwly çtxlydohqw lvw$
Klqzhlv }xu Oùvxqj= Ehzhlvhq Vlh lq J glh Irupho �R � �^ � E^ � R� plw Kloih yrq GW/
W8 xqg W4; $

71 ]hljhq Vlh/ gd� glh irojhqghq Iruphoq nhlqh Wkhruhph ghv LDN vlqg=
41 R � ^ � R � R
51 R b ER � ^�$

4518 Hlqehwwxqj ghv NDN lp LDN
Lq glhvhp Devfkqlww ehzhlvhq zlu hlqljh Phwdwkhruhph ÿehu ghq LDN1 Gdv zlfkwljvwh Hujheqlv
ehvwhkw gdulq/ gd� ghu LDN lq hlqhp ehvwlppwhq Vlqqh hlqhq yroovwçqgljhq NDN dov Whlov|vwhp
hqwkçow1 Glhvhv Hujheqlv vfkhlqw }xqçfkvwPW6 ghv Devfkqlwwv 7 }x zlghuvsuhfkhq/ nrppw dehu
gxufk hlqh xqwhuvfklhgolfkh Lqwhusuhwdwlrq ghu orjlvfkhq Rshudwruhq }xvwdqgh1 Glh Hujheqlvvh
glhvhv Devfkqlwwv zxughq lp zhvhqwolfkhq yrq Y1 P1 Jolyhqnr xqg N1 Jùgho hu}lhow +Jolyhqnr
4<5;/ 4<5<> Jùgho 4<65/ 4<66e,1
PW41 Hv jlew lp LDN qlfkw iÿu mhgh Irupho � hlqh vrofkh Irupho �/ gd� � � �� lp LDN
ehzhlvedu lvw1

Ehzhlv= Zlu qhkphq dq/ hv jçeh iÿu glh Irupho R hlqh vrofkh Irupho �/ gd� R � �� lp LDN
ehzhlvedu zçuh1 Plw Kloih yrqD</ D43/ D44 xqgW: zçuh gdqq dxfk glh Irupho��R � ����
lp LDN ehzhlvedu1 Gd qdfk W; glh Irupho ���� � �� ehzhlvedu lvw/ huklhowhq zlu zhjhq
ghu Wudqvlwlylwçw yrq �/ gd� ��R � R/ dovr dxfk ��R � R lp LDN ehzhlvedu zçuh1 Glhv
zlghuvsulfkw PW5 ghv Devfkqlwwv 71
PW51 Zhqq hlqh Irupho � hlqh Wdxwrorjlh ghu }zhlzhuwljhq Dxvvdjhqdojheud lvw/ vr lvw
��� lp LDN ehzhlvedu1

Ehzhlv= Zhqq � hlqh Wdxwrorjlh ghu }zhlzhuwljhq Dxvvdjhqdojheud lvw/ vr lvw � dxi Juxqg ghu
Yroovwçqgljnhlw ghv Ndonÿov J dxv ghu ßexqj 6 ghv Devfkqlwwv 7 lq J ehzhlvedu1 ��c �2c � � � c �?
E? � �� pùjh hlq Ehzhlv ghu Irupho � lq J vhlq E�? ' ��1 Zlu iÿkuhq ghq Ehzhlv yrq PW5
lqgxnwly ÿehu ghq Lqgh{ yrq �1
Dqidqjvvfkulww= Zlu xqwhuvfkhlghq }zhl Içooh= 4, �� lvw hlqhv ghu D{lrph D40D46 ghv LDN >
5, �� lvw D{lrp R b�R1 Lp huvwhq Idoo lvw �� dxfk lp LDN ehzhlvedu/ xqg dxi Juxqg yrq W7
lvw ���� lp LDN ehzhlvedu1 Lp }zhlwhq Idoo lvw ���� dxi Juxqg yrq W45 lp LDN ehzhlvedu1
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451 Ndslwho Lqwxlwlrqlvwlvfkh xqg nrqvwuxnwlyh Orjln
Lqgxnwlrqvvfkulww=
41 �� zxugh plw Kloih ghu Hlqvhw}xqjvuhjho dxv �� jhzrqqhq1 Gdqq hukçow pdq plw Kloih ghu

johlfkhq Hlqvhw}xqj ���� dxv ����1
51 �� zxugh plw Kloih ghu Dewuhqqxqjvuhjho dxv �� xqg �& E�& ' �� � ��� jhzrqqhq1 Gdqq

vlqg dxi Juxqg ghu Lqgxnwlrqvyrudxvvhw}xqj ���� xqg ���&/ g1 k1 ��E�� � ���/ lp
LDN ehzhlvedu/ xqg plw Kloih yrq W57 hukçow pdq= ���� lvw lp LDN ehzhlvedu1

PW61 Hlqh Irupho �� lvw jhqdx gdqq hlqh Wdxwrorjlh ghu }zhlzhuwljhq Dxvvdjhqdojheud/
zhqq �� lp LDN ehzhlvedu lvw1

Ehzhlv= Zhqq �� lp LDN ehzhlvedu lvw/ jlow/ gd� �� hlqh Wdxwrorjlh lvw/ gd dooh Wkhruhph
ghv LDN Wdxwrorjlhq vlqg1 Zhqq �� hlqh Wdxwrorjlh ghu }zhlzhuwljhq Dxvvdjhqdojheud lvw/ vr
lvw qdfk PW5 ���� lp LDN ehzhlvedu/ xqg qdfk W; lvw dxfk �� lp LDN ehzhlvedu1
PW71 Hlqh Irupho �/ glh dov Rshudwruhq qxu � xqg a hqwkçow/ lvw lp LDN jhqdx gdqq
ehzhlvedu/ zhqq vlh hlqh Wdxwrorjlh ghu }zhlzhuwljhq Dxvvdjhqdojheud lvw1

Ehzhlv= Zhqq glh Irupho � lp LDN ehzhlvedu lvw/ lvw vlh hlqh Wdxwrorjlh/ gd dooh Wkhruhph
ghv LDN Wdxwrorjlhq vlqg1 Zhqq � hlqh Wdxwrorjlh ghu }zhlzhuwljhq Dxvvdjhqdojheud lvw/ vr
kdw vlh glh Irup �� rghu lvw hlqh Nrqmxqnwlrq yrq Iruphoq ghu Irup ���c � � � c��? E? � 2�/
zrehl ���c � � � c��? Wdxwrorjlhq vlqg1 Gd glh Iruphoq ��/ ���/ � � �/ ��? Wdxwrorjlhq vlqg/
vlqg vlh lp NDN ehzhlvedu1 Dxi Juxqg yrq PW6 vlqg ��/ ���/ � � �/ ��? gdqq dxfk lp
LDN ehzhlvedu1 Gxufk phkupdoljh Dqzhqgxqj yrq W58 hukdowhq zlu dxv ���/ � � �/ ��? glh
Nrqmxqnwlrq glhvhu Iruphoq1
PW81 Ghu LDN hqwkçow dov Whlov|vwhp hlqhq yroovwçqgljhq NDN1
Ehzhlv= Dxi Juxqg yrq PW7 vlqg lp LDN xqg lp NDN glh johlfkhq Iruphoq ehzhlvedu/ glh
dov Rshudwruhq qxu glh Qhjdwlrq � xqg Nrqmxqnwlrq a hqwkdowhq1 Zlu zlvvhq dehu/ gd� lp
NDN ghu Nrpsoh{ yrq Juxqgrshudwruhq � xqg a ixqnwlrqdo yroovwçqglj lvw/ g1 k1/ dooh dqghuhq
Rshudwruhq ghv NDN vlqg plw ghuhq Kloih gh�qlhuedu1 Zlu wuh�hq lp LDN glh johlfkhq Gh�0
qlwlrqhq glhvhu Rshudwruhq zlh lp NDN xqg hukdowhq hlqhq yroovwçqgljhq NDN dov Whlov|vwhp
ghv LDN1

Ghu Qdfkwhlo glhvhv V|vwhpv ehvwhkw gdulq/ gd� hv mhzhlov }zhl Dgmxqnwlrqhq/ Vxemxqnwlrqhq
hwf1 hqwkçow/ glh vlfk lqkdowolfk vfkzlhulj ghxwhq odvvhq1 Hlqhq zhvhqwolfkhq Ehlwudj }x hlqhu
yhuqÿqiwljhq lqkdowolfkhq Ghxwxqj ghu lqwxlwlrqlvwlvfkhq Orjln ohlvwhwh N1 Jùgho/ ghu hlqhq Zhj
yruvfkoxj/ zlh pdq glh nrqvwuxnwlyh Orjln lp Udkphq ghu nodvvlvfkhq Orjln yhuqÿqiwlj ghxwhq
ndqq1 Glhvhu Ghxwxqj zhqghq zlu xqv lp qçfkvwhq Devfkqlww }x1

4519 Glh nrqvwuxnwlyh Orjln dov hlqh vsh}lhooh hslvwhplvfkh Orjln1 Jùghov
Ehzhlvedunhlwvndonÿo E

N1 Jùgho vfkoxj lq vhlqhu Duehlw �Hlqh Lqwhusuhwdwlrq ghv lqwxlwlrqlvwlvfkhq Dxvvdjhqndonÿov�
+Jùgho 4<66d, hlqhq Ehzhlvedunhlwvndonÿo yru/ ghq zlu lp irojhqghq lq hwzdv prgl�}lhuwhu Irup
gduvwhoohq1

Dov Edvlvndonÿo iÿu ghq Jùghovfkhq Ehzhlvedunhlwvndonÿo E zçkohq zlu ghq d{lrpdwlvfkhq
Dxiedx ghu nodvvlvfkhq Dxvvdjhqorjln QV plw ghq Juxqgrshudwruhq � xqg � vrzlh ghq gh0
�qlhuwhq Rshudwruhq b/ a/ � hwf1 Glh lqwxlwlrqlvwlvfkhq Rshudwruhq vwhoohq zlu lq glhvhp
Devfkqlww hqwvsuhfkhqg gxufk irojhqgh V|peroh gdu= ��/ � �/ �a/ �b xqg ��1 Gdv Doskdehw ghv
Ndonÿov QV hujçq}hq zlu gxufk ghq Rshudwru K1 Glhvhu Rshudwru K ndqq jhohvhq zhughq dov �lvw
ehzhlvedu�/ g1 k1/ hlqh Irupho K� lvw dxi}xidvvhq dov �� lvw ehzhlvedu�1 Hv kdqghow vlfk ehl K
dovr hljhqwolfk xp hlq Suçglndw/ gdv dehu lp Ndonÿo E dov orjlvfkhu Rshudwru dqjhvhkhq zlug1
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Glh Iruphogh�qlwlrq ghv Ndonÿov QV zlug gxufk irojhqgh Sxqnwh hujçq}w=
81 Zhqq � hlqh dxvvdjhqorjlvfkh Irupho lvw/ vr lvw � hlqh Irupho ghv E0Ndonÿov1
91 Zhqq � hlqh dxvvdjhqorjlvfkh Irupho lvw/ vr lvw K� hlqh Irupho ghv E0Ndonÿov1
]x ghq D{lrphq yrq QV zhughq irojhqgh E0D{lrph klq}xjhiÿjw=
D71 KR � R
D81 KR � EKER � ^� � K^�
D91 KR � KKR1
Dx�hughp zlug irojhqgh }xvçw}olfkh Vfkox�uhjho jhvhw}w=
U61 Dxv � hukçow pdq K� +K0Uhjho,1

Lqkdowolfk vlqg glh ehlghq huvwhq E0D{lrph yroonrpphq dn}hswdeho1 D7 ehvdjw= Zhqq
hlqh Dxvvdjh ehzhlvedu lvw/ vr jlow vlh1 D8 ehvdjw= Zhqq hlqh Vxemxqnwlrq xqg dx�hughp
lku Dqwh}hghqw ehzhlvedu vlqg/ vr lvw dxfk lku Nrqvhtxhqw ehzhlvedu1 D9 nùqqwh }zhlihokdiw
huvfkhlqhq/ gd pdq ghq Lwhudwlrqhq yrq K nhlqhq yhuqÿqiwljhq Vlqq jhehq ndqq1 Dehu pdq ndqq
D9 jhudgh dov whfkqlvfkhv Kloivplwwho dqvhkhq/ xp vrofkh Lwhudwlrqhq dxv}xvfkolh�hq1 Plw D7/
D9 xqg ghu nodvvlvfkhq Dxvvdjhqorjln +Klqzhlvh dxi vlh nÿu}hq zlu lp zhlwhuhq plw DO de,
oç�w vlfk irojhqghv Wkhruhp ehzhlvhq=
W41 K � � � KR � KR

Ghu Ehzhlvehjul� zlug dqdorj ghp lq QV gh�qlhuw/ qxu gd� zlu lp E0Ndonÿo phku D{lrph
xqg Vfkox�uhjhoq }xu Yhuiÿjxqj kdehq1 Gd glh Uhjho U6 hlqh vfkzdfkh orjlvfkh Vfkox�uhjho lvw/
g1 k1 }zdu yrq Wkhruhphq vwhwv }x Wkhruhphq iÿkuw/ dehu qlfkw dxi eholheljh Dqqdkphiruphoq
dqzhqgedu lvw/ gh�qlhuhq zlu ghq Ehjul� ghv Ehzhlvhv dxv Dqqdkphq lp E0Ndonÿo vr/ gd� glh
Uhjho U6 qxu dxi D{lrph/ Yduldqwhq yrq D{lrphq xqg Wkhruhph dqzhqgedu lvw1 Xqwhu glhvhu
Yrudxvvhw}xqj jlow dxfk lp E0Ndonÿo gdv Ghgxnwlrqvwkhruhp=
PW41 Zhqq ��c � � � c �? c �/ vr ��c � � � c�?3� c �? � �1
]xp Ehzhlv ghu Zlghuvsuxfkviuhlkhlw ghv E0Ndonÿov zçkohq zlu irojhqgh vhpdqwlvfkh Lqwhusuh0
wdwlrq=
4, Lq ghq Iruphoq ghv E0Ndonÿov zhughq dooh Yrunrpphq yrq K jhvwulfkhq>
5, glh Rshudwruhq zhughq dov Rshudwruhq ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqdojheud lqwhu0

suhwlhuw1
Ehl glhvhu Lqwhusuhwdwlrq jlow=
PW51 Dooh Wkhruhph ghv E0Ndonÿov vlqg Wdxwrorjlhq1
PW61 Glh Irupho R � KR lvw nhlq Wkhruhp ghv E0Ndonÿov1
Ehzhlv= Zlu ehzhlvhq glh Xqdekçqjljnhlw yrq R � KR yrq ghq D{lrphq D7�D9 plw Kloih
irojhqghu vhpdqwlvfkhu Lqwhusuhwdwlrq=
41 Glh Rshudwruhq �/ a/ b/ � xqg � zhughq dov glh Rshudwruhq ghu }zhlzhuwljhq Dxvvdjhq0

dojheud lqwhusuhwlhuw1
51 Zhqq � hlqh Wdxwrorjlh lvw/ vr lvw K� hlqh Wdxwrorjlh1
61 Zhqq � nhlqh Wdxwrorjlh lvw/ vr kdw K� ghq Zhuw s 1
Ehl glhvhu Lqwhusuhwdwlrq vlqg D70D9 Wdxwrorjlhq/ glh Vfkox�uhjhoq hukdowhq ghq wdxwrorjlvfkhq
Fkdudnwhu ghu Wkhruhph/ xqg R � KR lvw nhlqh Wdxwrorjlh/ zhqq zlu R ghq Zhuw � }xvfkuhlehq1

Zlu gh�qlhuhq mhw}w lqgxnwly ÿehu ghq Dxiedx hlqhu Irupho � hlqh ßehuvhw}xqjvrshudwlrq
SE��/ glh mhghu Irupho ghu lqwxlwlrqlvwlvfkhq Dxvvdjhqorjln � lkuh ßehuvhw}xqj SE�� lq ghu
Vsudfkh ghv E0Ndonÿov }xrugqhw=
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41 Zhqq glh Irupho � hlqh Dxvvdjhqyduldeoh rghu glh Nrqvwdqwh s lvw/ vr lvw glh ßehuvhw}xqj
SE�� glh Irupho � vhoehu1

51 SE ���� ' �KSE��
61 SE� �a�� ' KEKSE�� a KSE���
71 SE� �b�� ' KEKSE�� b KSE���
81 SE�� � �� ' KEKSE�� � KSE���
91 SE� ���� ' KEKSE�� � KSE���1
Hv lvw r�hqvlfkwolfk/ gd� zlu plw Kloih ghu ßehuvhw}xqjvrshudwlrq SE�� mhgh Irupho ghu lqwxl0
wlrqlvwlvfkhq Dxvvdjhqorjln lq glh Vsudfkh ghv E0Ndonÿov ÿehuvhw}hq nùqqhq1 Zhqq � hlqh
Irupho ghu lqwxlwlrqlvwlvfkhq Orjln lvw/ vr qhqqhq zlu glh Irupho SE�� lkuh E0ßehuvhw}xqj1 Dov
Ehlvslho hlqhv LDN ehwudfkwhq zlu lp zhlwhuhq gdv V|vwhp dxv ßexqj 7 ghv Devfkqlwwv 61 Glh
D{lrph glhvhv V|vwhpv vlqg=
D41 R� � E^� � R�
D51 R� � E^� � o�� � ER� � ^� � ER� � o��
D61 R �a^� � R
D71 R �a^� � ^
D81 R� � ^� � ER� � o� � ER� � ^ �ao��
D91 R� � R �b^
D:1 ^� � R �b^
D;1 R� � o� � E^� � o� � ER �b^� � o��
D<1 s � � R
Vfkox�uhjhoq vlqg glh Hlqvhw}xqjv0 xqg Dewuhqqxqjvuhjho1
Dov E0ßehuvhw}xqjhq ghu D{lrph hukdowhq zlu hqwvsuhfkhqg=
f+D4,1 KEKR � KKEK^ � KR�
f+D5,1 KEKKEKR � KKEK^ � Ko�� � KKEKKEKR � K^� � KKEKR � Ko���
f+D6,1 KEKKEKR a K^� � KR�
f+D7,1 KEKKEKR a K^� � K^�
f+D8,1 KEKKEKR � K^� � KKEKKEKR � Ko� � KKEKR � KKEK^ a Ko����
f+D9,1 KEKR � KKEKR b K^��
f+D:,1 KEK^ � KKEKR b K^��
f+D;,1 KEKKEKR � Ko� � KKEKKEK^ � Ko� � KKEKKEKR b K^� � Ko���
f+D<,1 KEK s � KR�1
Dxv D8 ghv E0Ndonÿov hukdowhq zlu plw Kloih ghv Jhvhw}hv ghu Suçplvvhqyhuwdxvfkxqj xqplw0
whoedu=
W51 KER � ^� � EKR � K^�
]xp Ehzhlv ghv Huvhw}edunhlwvwkhruhpv iÿu ghq E0Ndonÿo ehqùwljhq zlu irojhqghv Phwdwkhr0
uhp=
PW71 Zhqq c � � �/ vr c K� � K�1
Ehzhlv=
41 c � � � +Dqqdkph,
51 c � � � +41/ DO,
61 c � � � +41/ DO,
71 c KE� � �� +51/ U6,
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81 c KE� � �� +61/ U6,
91 c K� � K� +71/ W5/ DO,
:1 c K� � K� +81/ W5/ DO,
;1 c K� � K� +91/ :1/ DO,
Iÿu ghq E0Ndonÿo jlow irojhqghv Huvhw}edunhlwvwkhruhp=
PW81 Zhqq c � � �/ vr c � � �d�*�o1
Ghu Ehzhlv yrq PW8 zlug dqdorj zlh lq ghu nodvvlvfkhq Dxvvdjhqorjln jhiÿkuw1 Iÿu ghq Idoo/
gd� ehlp Lqgxnwlrqvvfkulww � glh Irup K( kdw/ hukdowhq zlu glh Ehkdxswxqj ghv Phwdwkhruhpv
dxv ghu Lqgxnwlrqvdqqdkph c ( � (d�*�o plw Kloih yrq PW71

]zlvfkhq ghp LDN xqg ghp E0Ndonÿo ehvwhkw irojhqgh Eh}lhkxqj=
PW91 Hlqh Irupho � ghv LDN lvw lp LDN jhqdx gdqq ehzhlvedu/ zhqq lkuh E0ßehuvhw}xqj
SE�� lp E0Ndonÿo ehzhlvedu lvw1

PW9 zxugh }xhuvw yrq Jùgho +Jùgho 4<66d, dov Yhupxwxqj jhçx�huw xqg vsçwhu yrq D1 Wduvnl
+Wduvnl 4<6;, ehzlhvhq +yjo1 dxfk Qrylnry 4<::,1 Zlu zroohq klhu qxu dqghxwhq/ zlh ghu
irojhqgh Whlo yrq PW9 }x ehzhlvhq lvw=
PW9d1 Zhqq hlqh Irupho � ghv LDN lp LDN ehzhlvedu lvw/ vr lvw lkuh E0ßehuvhw}xqj SE��
lp E0Ndonÿo ehzhlvedu1

Iÿu ghq Ehzhlv ghv }zhlwhq Whlov yrq PW9 vwhkhq xqv klhu qlfkw glh qùwljhq Kloivplwwho }xu
Yhuiÿjxqj1 Xp PW9d }x ehzhlvhq/ jhqÿjw hv }x }hljhq/ gd� 41 gdv Phwdwkhruhp iÿu dooh
D{lrph hlqhv LDN jlow/ xqg 51 glh Ehkdxswxqj ghv Phwdwkhruhpv ehl hlqhu Dqzhqgxqj ghu
Vfkox�uhjhoq glhvhv LDN jÿowlj eohlew1 Zlu zçkohq dov LDN gdv V|vwhp dxv ßexqj 7 ghv
Devfkqlwwv 6 xqg pÿvvhq dovr }xqçfkvw }hljhq/ gd� glh Iruphoq SED4 �0SED< � lp E0Ndonÿo
ehzhlvedu vlqg1 Zhjhq W4/ PW8 xqg U6 lvw gd}x dxvuhlfkhqg/ glh irojhqghq Iruphoq }x
ehzhlvhq=
W61 KR � KEK^ � KR�
W71 KEKR � KEK^ � Ko�� � KEKEKR � K^� � KEKR � Ko��
W81 KEKR a K^� � KR
W91 KEKR a K^� � K^
W:1 KEKR � K^� � KEKEKR � Ko� � KEKR � KEK^ a Ko���
W;1 KR � KEKR b K^�
W<1 K^ � KEKR b K^�
W431 KEKR � Ko� � KEKEK^ � Ko� � KEKEKR b K^� � Ko��
W441 Ks � KR1
Zlu ehzhlvhq glhvh Iruphoq lp E0Ndonÿo1
W61 KR � KEK^ � KR�

41 KR � EK^ � KR� +DO,
51 KEKR � EK^ � KR�� +41/ U6,
61 KKR � KEK^ � KR� +51/ W5/ DO,
71 KR � KEK^ � KR� +6/ W4/ PW8,

W71 KEKR � KEK^ � Ko�� � KEKEKR � K^� � KEKR � Ko��
41 KR � EK^ � Ko� � EKR � K^ � EKR � Ko�� +DO,
51 KEKR � EK^ � Ko�� � KEKR � K^ � EKR � Ko�� +41/ W5/ U6/ DO,
61 KEKR � K^ � EKR � Ko�� � EKEKR � K^� � KEKR � Ko�� +W5,
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71 KEKR � EK^ � Ko�� � EKEKR � K^� � KEKR � Ko�� +51/ 61/ DO,
81 KEKEKR � EK^ � Ko�� � EKEKR � K^� � KEKR � Ko��� +71/ U6,
91 KKEKR � EK^ � Ko�� � KEKEKR � K^� � KEKR � Ko�� +81/ W5/ DO,
:1 KEKR � EK^ � Ko�� � KEKEKR � K^� � KEKR � Ko�� +9/ W4/ PW8,

W81 KEKR a K^� � KR
41 KR a K^ � KR +DO,
51 KEKR a K^ � KR� +41/ U6,
61 KEKR a K^� � KKR +51/ W5/ DO,
71 KEKR a K^� � KR +6/ W4/ PW8,

W91 zlug zlh W8 ehzlhvhq1
W:1 KEKR � K^� � KEKEKR � Ko� � KEKR � KEK^ a Ko���

41 KR � K^ � EKR � Ko � EKR � K^ a Ko�� +DO,
51 KEKR � K^ � EKR � Ko � EKR � K^ a Ko��� +41/ U6,
61 KEKR � K^� � KEKR � Ko � EKR � K^ a Ko�� +51/ W5/ DO,
71 KEKR � K^� c KEKR � Ko � EKR � K^ a Ko�� +61/ U5,
81 KEKR � K^� c KEKR � Ko� � KEKR � K^ a Ko� +71/ W5/ D5,
91 KEKR � K^�c KEKR � Ko� c KEKR � K^ a Ko� +81/ U5,
:1 KEKR � K^�c KEKR � Ko� c KKR � KEK^ a Ko� +91/ W5/ D5,
;1 KEKR � K^� � EKEKR � Ko� � EKKR � KEK^ a Ko��� +:1/ GW,
<1 KEKR � K^� � EKEKR � Ko� � EKR � KEK^ a Ko��� +W4/ ;1/ PW8,
431 KKEKR � K^� c KEKEKR � Ko� � EKR � KEK^ a Ko��� +<1/ U6/ W5/ DO/ U4,
441 KKEKR � K^� c KKEKR � Ko� � KEKR � KEK^ a Ko�� +431/ W5/ DO,
451 KKEKR � K^� � EKKEKR � Ko� � KEKR � KEK^ a Ko��� +441/ GW,
461 KEKR � K^� � KEKEKR � Ko� � KEKR � KEK^ a Ko��� +451/ U6/ W5/ DO/ W4/ PW8,

W;1 KR � KEKR b K^�
41 KR � KR b K^ +DO,
51 KKR � KEKR b K^� +41/ U6/ W5/ DO,
61 KR � KEKR b K^� +51/ W4/ PW8,

W<1 zlug zlh W; ehzlhvhq1
W431 KEKR � Ko� � KEKEK^ � Ko� � KEKEKR b K^� � Ko��

41 KR � Ko � EK^ � Ko � EKR b K^ � Ko�� +DO,
51 KEKR � Ko� � KEK^ � Ko � EKR b K^ � Ko�� +U6/ 41/ W5/ DO,
61 KEK^ � Ko � EKR b K^ � Ko�� � EKEK^ � Ko� � KEKR b K^ � Ko�� +W5,
71 KEKR � Ko� � EKEK^ � Ko� � KEKR b K^ � Ko�� +51/ 61/ DO,
81 KEKR � Ko�c KEK^ � Ko� c KEKR b K^ � Ko� +71/ U5,
91 KEKR � Ko�c KEK^ � Ko� c KEKR b K^� � KKo +81/ W5/ DO,
:1 KEKR � Ko� � EKEK^ � Ko� � EKEKR b K^� � Ko�� +91/ GW/ W4/ PW8,
;1 KKEKR � Ko� � KEKEK^ � Ko� � EKEKR b K^� � Ko�� +:1/ U6/ W5/ DO,
<1 KKEKR � Ko� � EKKEK^ � Ko� � KEKEKR b K^� � Ko�� +;1/ W5/ DO,
431 KEKR � Ko� � KEKEK^ � Ko� � KEKEKR b K^� � Ko�� +<1/ U6/ W5/ DO/ W4/ PW8,

W441 Ks � KR
41 s � R +DO,
51 Ks � KR +41/ U6/ W5/ DO,
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Gdplw kdehq zlu ehzlhvhq/ gd� glh E0ßehuvhw}xqjhq ghu D{lrph ghv ehwudfkwhwhq LDN lp E0
Ndonÿo ehzhlvedu vlqg1 Hv eohlew }x }hljhq/ gd� glh Ehkdxswxqj yrqPW9d ehl hlqhu Dqzhqgxqj
ghu ehlghq Vfkox�uhjhoq ghv LDN jÿowlj eohlew/ g1 k1/ hv lvw }x }hljhq/ gd� glh ehlghq Uhjhoq
U4�1 c SE��

c SE�i@*�j�
xqg

U5�1 c SE��
c SE�� � ��

c SE��
dejhohlwhwh Vfkox�uhjhoq ghv E0Ndonÿov vlqg1 Zlu }hljhq }xqçfkvw/ gd� U4 � hlqh dejhohlwhwh Uh0
jho ghv E0Ndonÿov lvw1 Glh Yduldeohq lq ghq Iruphoq� xqg SE�� vlqg qdfk Sxqnw 4 ghu Gh�qlwlrq
ghu ßehuvhw}xqjvrshudwlrq S glh johlfkhq1 Zlu nùqqhq dovr qdfk ghu Uhjho U4 ghv E0Ndonÿov
lq ghu Irupho SE�� iÿu glh Yduldeoh @ glh Irupho SE�� hlqvhw}hq xqg hukdowhq SE��i@*SE��j1
Gxufk Lqgxnwlrq ÿehu glh Dq}dko yrq orjlvfkhq Rshudwruhq lq � oç�w vlfk ohlfkw }hljhq/ gd� glh
Irupho SE��i@*SE��j plw ghu Irupho SE�i@*�j� lghqwlvfk lvw1 Dov Yrudxvvhw}xqjhq ghu Uhjho
U5 � kdehq zlu=
41 c SE��/
51 c SE�� � ��/ g1 k1 c KEKSE�� � KSE���1

Dxv 5 hukdowhq zlu plw W5
61 c KKSE�� � KKSE��1

Plw W4 xqg PW8 hukdowhq zlu klhudxv
71 c KSE�� � KSE��1

Dxv 4 hukdowhq zlu qdfk U6
81 c KSE��1

Dxv 7 xqg 8 hujlew vlfk qdfk U5
91 c KSE��1

Xqg vfkolh�olfk plw D7
:1 c SE��1
Gdplw lvw PW9d ehzlhvhq1

Zlu kdehq klhu ghq Jùghovfkhq E0Ndonÿo qlfkw gdujhvwhoow/ zhlo zlu lkq iÿu hlqh ehvrqghuv
jxwh H{solndwlrq ghv hslvwhplvfkhq Suçglndwhv �lvw ehzhlvedu� kdowhq +Jùgho kdw lkq vlfkhu dxfk
qlfkw plw glhvhu Devlfkw dxijhvwhoow,/ vrqghuq qxu/ zhlo hu lq jhzlvvhu Zhlvh glh Dpelwlrqhq +xqg
glh orjlvfkhq Ihkohu xqg Yhuzhfkvoxqjhq, ghu Lqwxlwlrqlvwhq yhughxwolfkw1

Ghu E0Ndonÿo yhudqvfkdxolfkw/ zlh pdq rkqh Hlqvfkuçqnxqj ghu nodvvlvfkhq Orjln gdv Dq0
olhjhq ghu Lqwxlwlrqlvwhq gxufk hlqh Huzhlwhuxqj ghu nodvvlvfkhq Orjln uhdolvlhuhq ndqq1 Ghu
E0Ndonÿo lvw qdwÿuolfk dxvguxfnvvwçunhu dov glh lqwxlwlrqlvwlvfkh Orjln/ gd qxu hlq Whlo ghu
Wkhruhph ghv E0Ndonÿov lq glh Vsudfkh ghu lqwxlwlrqlvwlvfkhq Orjln dgçtxdw ÿehuvhw}w zhughq
ndqq1
ßexqjhq=
41 Ehzhlvhq Vlh W4 $
51 Ehzhlvhq Vlh PW4 $
61 Ehzhlvhq Vlh PW8 $
71 ßehuvhw}hq Vlh glh D{lrph D<0D46 ghv LDN dxv Devfkqlww 6 jhpç� ghu Rshudwlrq SE�� lq

glh Vsudfkh ghv E0Ndonÿov$ Ehzhlvhq Vlh SED< �0SED46�$
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451: D{lrpdwlvfkhu Dxiedx ghu lqwxlwlrqlvwlvfkhq Txdqwruhqorjln
Glh Xqwhuvfklhgh }zlvfkhq ghp lqwxlwlrqlvwlvfkhq Txdqwruhqndonÿo +LTN, xqg ghp nodvvlvfkhq
Txdqwruhqndonÿo +NTN, hujhehq vlfk ohgljolfk dxv ghq Xqwhuvfklhghq }zlvfkhq ghp lqwxlwlrql0
vwlvfkhq xqg ghp nodvvlvfkhq Dxvvdjhqndonÿo/ g1 k1/ zhqq zlu glh irojhqghq txdqwruhqorjlvfkhq
Hujçq}xqjhq }x hlqhp NDN klq}xiÿjhq/ hukdowhq zlu hlqhq NTN/ xqg zhqq zlu vlh }x hl0
qhp LDN klq}xiÿjhq/ hukdowhq zlu hlqhq LTN1 ]xp Doskdehw ghv LDN zhughq V|peroh iÿu
Lqglylgxhq0 xqg Suçglndwhqyduldeohq vrzlh glh Rshudwruhq ; xqg < klq}xjhiÿjw1 Suçglndwiru0
phoq xqg txdqwruhqorjlvfkh Iruphoq zhughq zlh lp NTN gh�qlhuw1 Hehqvr ÿehuqhkphq zlu
glh Gh�qlwlrq yrq iuhlhq xqg jhexqghqhq Yrunrpphq yrq Yduldeohq dxv ghp NTN1 Dxv Juÿq0
ghq ghu Hlqidfkkhlw jhehq zlu hlqh D{lrpdwlvlhuxqj ghu lqwxlwlrqlvwlvfkhq Txdqwruhqorjln plw
D{lrphqvfkhpdwd dq1 Dov LDN zçkohq zlu gdv irojhqgh V|vwhp/ gdv ghp LDN dxv Devfkqlww
6 ghgxnwly çtxlydohqw lvw1
Dxvvdjhqorjlvfkh D{lrphqvfkhpdwd=
D41 � � E� � ��
D51 � � E� � �� � E� � � � E� � ���
D61 � a� � �
D71 � a� � �
D81 � � � � E� � � � E� � � a ���
D91 � � � b �
D:1 � � � b �
D;1 � � � � E� � � � E� b� � ���
D<1 E� � �� � E� � ��
D431 E� � �� � E� � ��
D441 � � � � EE� � �� � E� � ���
D451 �� � E� � ��
D461 E� � ��� � ��

Txdqwruhqorjlvfkh D{lrphqvfkhpdwd=
D471 ;�E� � �� � E� � ;���/

zrehl � hlqh Lqglylgxhqyduldeoh lvw/ glh qlfkw iuhl lq � yrunrppw1
D481 ;�E� � �� � E<�� � ��/

zrehl � hlqh Lqglylgxhqyduldeoh lvw/ glh qlfkw iuhl lq � yrunrppw1
D491 ;�� � �i�*�j/

zrehl � nhlqh Yrunrpphq ghu Irup ;�� xqg <�� plw iuhlhq Yrunrpphq yrq � hqwkçow1
D4:1 �i�*�j � <��

zrehl � nhlqh Yrunrpphq ghu Irup ;�� xqg <�� plw iuhlhq Yrunrpphq yrq � hqwkçow1

Vfkox�uhjhoq=
U41 Dxv � � � xqg � hukçow pdq � +Dewuhqqxqjvuhjho,1
U51 Dxv � hukçow pdq ;�� +Jhqhudolvlhuxqjvuhjho,1

Rezrko glh Hujçq}xqjhq yrq hlqhp NDN }xp NTN xqg yrq hlqhp LDN }xp LTN johlfk
vlqg/ xqwhuvfkhlghq vlfk dxi Juxqg ghu Xqwhuvfklhgh lq ghu dn}hswlhuwhq Dxvvdjhqorjln glh
Nodvvhq ghu Wkhruhph hlqhv NTN xqg hlqhv LTN zhvhqwolfk1
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Devfkqlww 451; Vhtxhq}hqndonÿo
451; Gduvwhooxqj ghu lqwxlwlrqlvwlvfkhq Orjln dov Vhtxhq}hqndonÿo
Dx�hu ghq vhpdqwlvfkhq xqg d{lrpdwlvfkhq Dxiedxwhq yrq Orjlnv|vwhphq xqg dx�hu ghq Dq0
qdkphv|vwhphq ghv qdwÿuolfkhq Vfkolh�hqv lvw lq ghu Orjln hlqh Phwkrgh }xp Dxiedx xqg }xu
Gduvwhooxqj yrq Orjlnv|vwhphq zhlw yhueuhlwhw/ glh pdq Vhtxhq}hqndonÿoh rghu V|vwhph yrp
Jhqw}hqvfkhq W|s qhqqw1 V|vwhph glhvhu Duw vrzrko iÿu glh nodvvlvfkh dov dxfk iÿu glh lqwxl0
wlrqlvwlvfkh Orjln zxughq }xhuvw yrq J1 Jhqw}hq lq vhlqhu Duehlw �Xqwhuvxfkxqjhq ÿehu gdv
orjlvfkh Vfkolh�hq� +Jhqw}hq 4<67068, sxeol}lhuw1

Ehlp Dxiedx hlqhv Vhtxhq}hqndonÿov zhughq glh Gh�qlwlrqhq hlqhu dxvvdjhqorjlvfkhq xqg
txdqwruhqorjlvfkhq Irupho yrudxvjhvhw}w1 ]xp Doskdehw zhughq Nrppdwd xqg gdv Vhtxhq0
}hq}hlfkhq �$ klq}xjhiÿjw/ zrehl glhvh ]hlfkhq Kloiv}hlfkhq xqg nhlqh orjlvfkhq ]hlfkhq vlqg1
Dqvfkolh�hqg zlug gh�qlhuw/ zdv hlqh Vhtxhq} lvw1
G41 Gh�qlwlrq hlqhu Vhtxhq}= ��c � � � c �? �$ ��c � � � c �6 +zrehl ? � f/ 6 � f, lvw hlqh
Vhtxhq} jhqdx gdqq/ zhqq ��c � � � c �?c��c � � � c �6 Iruphoq vlqg1

G51 Lq G4 eloghq glh Iruphoq ��c � � � c �? gdv Dqwh}hghqw xqg glh Iruphoq ��c � � � c �6 gdv
Vxn}hghqw ghu Vhtxhq}1

Zhqq ? ' f/ vr kdw hlqh Vhtxhq} glh Irup �$ ��c � � � c �61 Zhqq 6 ' f/ vr kdw hlqh
Vhtxhq} glh Irup ��c � � � c �? �$> xqg zhqq ? ' f xqg 6 ' f/ vr kdw vlh glh Irup �$1 Hlqh
Vhtxhq} ��c � � � c �? �$ ��c � � � c �6 zlug jhzùkqolfk lqkdowolfk dov glh Irupho �� a � � � a �? �
�� b � � � b �6 jhghxwhw1 Vlh oç�w vlfk dehu dxfk dov �� a � � � a �? c �� b � � � b �6 ghxwhq/ zr
c glh Deohlwedunhlwveh}lhkxqj lvw1 Hlqh Vhtxhq} ghu Irup �$ ��c � � � c �6 zlug dov glh Irupho
�� b � � �b�6 e}z1 dov c �� b � � �b�6 jhghxwhw> hlqh Vhtxhq} ghu Irup ��c � � � c �? �$ dov glh
Irupho �E�� a � � � a �?� e}z1 dov �� a � � � a �? � s / zrehl s hlqh nrqvwdqwh idovfkh Dxvvdjh
gduvwhoow/ xqg glh ohhuh Vhtxhq} �$ zlug dov s jhghxwhw1 Zhlwhu zhughq glh Vhtxhq}hqndonÿoh
gxufk Dqjdeh yrq D{lrphq +D{lrphqvfkhpdwd, xqg Vfkox�uhjhoq dxijhedxw1 ]xu Denÿu}xqj
ghu Vfkuhlezhlvh ghu Vfkox�uhjhoq yhuzhqghw pdq dqvwhooh ghu Dxvguÿfnh �Dxv f hukçow pdq
t � xqg �Dxv f xqg t hukçow pdq ~� +zrehl f/ t xqg ~ Vhtxhq}hq vlqg, Vfkhpdwd ghu
Irup=

f
t

f (t
~

Zlu jhehq hlqhq Vhtxhq}hqndonÿo iÿu glh lqwxlwlrqlvwlvfkh Txdqwruhqorjln dq/ ghu lq hlqhp hqjhq
]xvdpphqkdqj plw ghp irojhqghq gldorjlvfkhq Dxiedx ghu lqwxlwlrqlvwlvfkhq Txdqwruhqorjln
vwhkw1 Plw hlqhp V|pero ghu Irup 8 E�� vwhoohq zlu hlqh Irojh yrq Iruphoq ��c �2c � � � c�?
E? � �� gdu/ yrq ghqhq hlqh glh Irupho � lvw/ xqg plw hlqhp V|pero 8 hlqh eholheljh Irojh
yrq Iruphoq ��c � � � c �?1
D{lrph xqg Vfkox�uhjhoq ghv lqwxlwlrqlvwlvfkhq Vhtxhq}hqndonÿov J6 =
D{lrphqvfkhpd Df= 8 ES� �$ S/ zrehl S hlqh Dxvvdjhqyduldeoh rghu Suçglndwirupho lvw1
Vhtxhq}hquhjhoq= +Glh Denÿu}xqjhq iÿu glh hqwvsuhfkhqghq Uhjhoq zhughq ehl ghu irojhqghq
Ehkdqgoxqj ghv gldorjlvfkhq Dxiedxv ghu lqwxlwlrqlvwlvfkhq Orjln yhuvwçqgolfk1,
41 QS = 8c� �$

8 �$ ��
51 QR= 8 E��� �$ �

8 E��� �$ � / zrehl � +dxfk lp zhlwhuhq, ohhu vhlq ndqq rghu hlqh Irupho lvw1

61 NS = 8 �$ �(8 �$ �
8 �$ � a �
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71 NR= 8 E� a ��c� �$ �
8 E� a �� �$ �

8 E� a��c � �$ �
8 E� a�� �$ �

81 DS = 8 �$ �
8 �$ � b �

8 �$ �
8 �$ � b�

91 DR= 8 E� b��c � �$ �(8 E� b��c � �$ �
8 E� b �� �$ �

:1 VS = 8c� �$ �
8 �$ � � �

;1 VR= 8 E� � �� �$ �(8 E� � ��c � �$ �
8 E� � �� �$ �

Lq ghq irojhqghq txdqwruhqorjlvfkhq Vhtxhq}hquhjhoq vhw}hq zlu yrudxv/ gd� lq � glh Lqgl0
ylgxhqyduldeoh � iuhl iÿu hlqh Hlqvhw}xqj ghu Lqglylgxhqyduldeohq � lvw/ g1 k1/ lq � jlew hv nhlqh
Yrunrpphq ghu Irup ;�� xqg <��/ glh � iuhl hqwkdowhq1

<1 ;S = 8 �$ �i�*�j
8 �$ ;�� / zrehl glh Lqglylgxhqyduldeoh � zhghu lq 8 qrfk lq ;�� yrunrppw1

431 ;R= 8 E;���c �i�*�j �$ �
8 E;��� �$ �

441 <S = 8 �$ �i�*�j
8 �$ <��

451 <R= 8 E<���c �i�*�j �$ �
8 E<��� �$ � / zrehl glh Lqglylgxhqyduldeoh � zhghu lq 8 qrfk lq �

yrunrppw1

G51 Hlqhq Ehzhlv hlqhu Vhtxhq} qhqqw pdq hlqh Irojh yrq Vhtxhq}hq/ yrq ghqhq mhgh hlq
D{lrp lvw rghu dxv yrukhujhkhqghq Vhtxhq}hq qdfk ghq Vhtxhq}hquhjhoq 4 elv 45 jhzrqqhq
zxugh1

G61 Hlq Wkhruhp yrq J6 qhqqw pdq hlqh Vhtxhq} �$ �/ iÿu glh hv hlqhq Ehzhlv jlew1
Zlu iÿkuhq glh Ehzhlvh yrq hlqljhq Wkhruhphq yrq J6 dq1
W41 R � R a R
Ehzhlv= R �$ R( R �$ R +Df,

R �$ R a R +NS,
�$ R � R a R +VS,

W51 R a ^ � ^ a R
Ehzhlv= R a ^c ^ �$ ^ R a ^c R �$ R +Df,

R a ^ �$ ^ R a ^ �$ R +NR,
R a ^ �$ ^ a R +NS,
�$ R a ^ � ^ a R +VS,
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W61 R � ^ � ER a o � ^ a o�
Ehzhlv= R � ^c R a oc R �$ R( R � ^c R a oc Rc ^ �$ ^ +Df,

R � ^c R a oc R �$ ^ E7�� R � ^c R a oc o �$ o +Df,
R � ^c R a o �$ ^ Eg�� R � ^c R a o �$ o +NR,

R � ^c R a o �$ ^ a o +NS,
R � ^ �$ R a o � ^ a o +VS,

�$ R � ^ � ER a o � ^ a o� +VS,

W71 R � E^ � R�
Ehzhlv= Rc ^ �$ R +Df,

R �$ ^ � R +VS,
�$ R � E^ � R� +VS,

W81 R a ER � ^� � ^
Ehzhlv= R a ER � ^�c Rc R � ^ �$ R( R a ER � ^�c Rc R � ^c ^ �$ ^ +Df,

R a ER � ^�c Rc R � ^ �$ ^ +VR,
R a ER � ^�c R �$ ^ +NR,
R a ER � ^� �$ ^ +NR,
�$ R a ER � ^� � ^ +VS,

W91 R � R b ^
Ehzhlv= R �$ R +Df,

R �$ R b ^ +DS,
�$ R � R b ^ +VS,

W:1 R b ^ � ^ b R
Ehzhlv= R b ^c R �$ R R b ^c ^ �$ ^ +Df,

R b ^c R �$ ^ b R( R b ^c ^ �$ ^ b R +DS,
R b ^ �$ ^ b R +DR,
�$ R b ^ � ^ b R +VS,

W;1 �R � ER � ^�
Ehzhlv= �Rc R �$ R +Df,

�Rc R �$ ^ +QR,
�R �$ R � ^ +VS,

�$ �R � ER � ^� +VS,

Hv ehvwhkw irojhqgh Eh}lhkxqj }zlvfkhq ghp klhu gdujhvwhoowhq Vhtxhq}hqndonÿo xqg ghp d{lr0
pdwlvfkhq Dxiedx ghu lqwxlwlrqlvwlvfkhq Txdqwruhqorjln=
PW41 Hlqh Irupho � lvw jhqdx gdqq lp LTN ehzhlvedu/ zhqq glh Vhtxhq} �$ � lp Vh0
txhq}hqndonÿo J6 ehzhlvedu lvw1
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ßexqjhq=

41 Ehzhlvhq Vlh irojhqgh Vhtxhq}hq lq J6 =
d, �$ ER � ^� a E^ � o� � ER � o�
e, �$ ER � o� a E^ � o� � ER b ^ � o�
f, �$ ER � ^� a ER � �^� � �R$

51 Ehzhlvhq Vlh glh Ehkdxswxqj yrq PW4 iÿu ghq dxvvdjhqorjlvfkhq Whlo yrq J6 xqg ghq
LDN yrq Kh|wlqj dxv ßexqj 6 ghv Devfkqlwwv 6$ Ehqxw}hq Vlh gdehl glh Hujheqlvvh yrq
ßexqj 4 xqg yhuzhqghq Vlh glh lp Wh{w dqjhjhehqh lqkdowolfkh Ghxwxqj ghu Vhtxhq}hq$

61 Ehzhlvhq Vlh glh Ehkdxswxqj yrq PW4 iÿu ghq LTN $

451< Gldorjlvfkh Yroovwçqgljnhlw ghv LTN
Ghu LTN lvw lq eh}xj dxi glh lp irojhqghq dqjhjhehqh gldorjlvfkh Lqwhusuhwdwlrq ghu Orjln yrq
S1 Oruhq}hq yroovwçqglj1 Hv zhughq }zhl Shuvrqhq 0 Sursrqhqw +S, xqg Rssrqhqw +R, jhqdqqw
0 hlqjhiÿkuw/ glh hlqhq Gldorj xp hlqh orjlvfkh Irupho iÿkuhq1 Ghu Gldorj zlug qdfk irojhqghu
doojhphlqhu Vslhouhjho jhiÿkuw=
41 Ghu Gldorj ehjlqqw plw ghp Vhw}hq hlqhu Irupho gxufk ghq Sursrqhqwhq1
51 Ghu Sursrqhqw gdui qxu hlqh ghu yrpRssrqhqwhq ehkdxswhwhq }xvdpphqjhvhw}whq Iruphoq

dqjuhlihq rghu vlfk jhjhq ghq ohw}whq Dqjul�v}xj ghv Rssrqhqwhq yhuwhlgljhq1
61 Ghu Rssrqhqw gdui qxu glh lp yrukhujhkhqghq ]xjh ghv Sursrqhqwhq jhvhw}wh Irupho

dqjuhlihq rghu vlfk jhjhq ghq Dqjul� ghv Sursrqhqwhq lp yrukhujhkhqghq ]xjh yhuwhlgljhq1
Glh Yhuzhqgxqj ghu orjlvfkhq Rshudwruhq lp Gldorj zlug gxufk irojhqgh Rshudwruhquhjhoq
ihvwjhohjw=

Ehkdxswxqj Dqjul� Yhuwhlgljxqj
�� �q qlfkw pùjolfk
� a� qu �
� a� q- �
� b� q �
� b� q �
� � � �q �
;�� qE�� �i�*�j
<�� q �i�*�j

Lq ghq ohw}whq ehlghq Uhjhoq +xqg dxfk lq ghq vsçwhu irojhqghq hqwvsuhfkhqghq Vhtxhq}hquh0
jhoq, zlug lpphu yrudxvjhvhw}w/ gd� lq � glh Lqglylgxhqyduldeoh � iuhl iÿu hlqh Hlqvhw}xqj ghu
Lqglylgxhqyduldeohq � lvw/ g1 k1/ lq � jlew hv nhlqh Yrunrpphq ghu Irup ;�� rghu <��/ glh �
iuhl hqwkdowhq1

Lq glhvhu Wdehooh ehghxwhw q gdv Dqjul�v}hlfkhq/ qu ehghxwhw hlqhq Dqjul� dxi glh olqnh
Whloirupho/ xqg q- hlqhq Dqjul� dxi glh uhfkwh Whloirupho/ zçkuhqg �q ehghxwhw/ gd� ghu
hqwvsuhfkhqgh Dqjul� plw ghu Ehkdxswxqj yrq � gxufk ghq Dqjuhlihqghq yhuexqghq lvw1

Ghu Xqwhuvfklhg }zlvfkhq ghq Rshudwruhquhjhoq iÿu glh Nrqmxqnwlrq xqg glh Dgmxqnwlrq
ehvwhkw gdulq/ gd� ehl hlqhu Nrqmxqnwlrq ghu Dqjuhlihqgh glh Whloirupho ehvwlpphq ndqq/ glh }x
yhuwhlgljhq lvw/ zçkuhqg ehl hlqhu Dgmxqnwlrq ghu Yhuwhlgljhu glhvh Whloirupho dxvzçkohq ndqq1
Dqdorj ndqq ehl ghu Dootxdqwruhquhjho ghu Dqjuhlihqgh hlqh Lqglylgxhqyduldeoh � yrujhehq/
zçkuhqg ehl ghu Hlqvtxdqwruhquhjho ghu Yhuwhlgljhu glhvh Yduldeoh dxvzçkow1
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Devfkqlww 451< Gldorjlvfkh Yroovwçqgljnhlw
Glh Jhzlqquhjho iÿu glh Gldorjh odxwhw= Ghu Sursrqhqw kdw jhzrqqhq/ zhqq hu hlqh Dxvvd0

jhqyduldeoh rghu Suçglndwirupho S }x yhuwhlgljhq kdw/ glh ehuhlwv yrp Rssrqhqwhq ehkdxswhw
zxugh1
G41 Hlqh Irupho lvw hlqh gldorjlvfkh Wdxwrorjlh jhqdx gdqq/ zhqq ghu Sursrqhqw hlqhq
Gldorj xp vlh jhjhq mhgh Vwudwhjlh ghv Rssrqhqwhq jhzlqqhq ndqq1

Hlq Gldorj iÿkuw jhpç� ghq Rshudwruhquhjhoq lpphu yrq nrpsol}lhuwhq }x hlqidfkhuhq Iruphoq
xqg vfkolh�olfk }x Dxvvdjhqyduldeohq rghu Suçglndwiruphoq1 Zlu jhehq }xqçfkvw hlqljh Ehlvslhoh
yrq Gldorjhq xp dxvvdjhqorjlvfkh Iruphoq dq xqg vfkuhlehq klqwhu ghp Dqjul�v}hlfkhq mhzhlov
glh Qxpphu ghu dqjhjul�hqhq ]hloh=

Rssrqhqw Sursrqhqw
41 R a ^ � ^ a R

51 R a ^q4 61 q5u
71 R 81 q5-
91 ^ :1 ^ a R
;1 q6u <1 ^
431 q6- 441 R

Ghq Gldorj xp glhvh Irupho kdw ghu Sursrqhqw jhzrqqhq1 Iÿu ghq Rssrqhqw nrppw dov
dqghuh Vwudwhjlh lp dfkwhq ]xj qxu ghu Dqjul� q6- lq Iudjh/ xqg dxfk glhvhq Gldorj jhzlqqw
ghu Sursrqhqw1 Glh Irupho lvw dovr hlqh gldorjlvfkh Wdxwrorjlh1
Zlu ehwudfkwhq hlqhq dqghuhq Gldorj=

Rssrqhqw Sursrqhqw
41 R a ^ � �E�R b �^�

51 R a ^q4 61 �E�R b�^�
71 E�R b �^� 81 q5u
91 R :1 q5-
;1 ^ <1 q7
43d1 �R m 43e1 �^ 44d1 Rq43d1 m 44e1 ^q43e1

Dxfk glhvhq Gldorj kdw ghu Sursrqhqw jhzrqqhq/ gd vlfk ghu Rssrqhqw dxi glh ohw}whq Dqjul�h
qlfkw yhuwhlgljhq ndqq1 Dxi ghq Dqjul� yrq S lp <1 ]xj ndqq R dxi xqwhuvfklhgolfkh Zhlvh
uhdjlhuhq/ ghvkdoe vsdowhw vlfk ghu Gldorj lq }zhl Whlogldorjh dxi1

Qlfkw dooh orjlvfkhq Wdxwrorjlhq odvvhq vlfk lp Gldorj yhuwhlgljhq1 Gdv irojhqgh Ehlvslho pdj
gdv looxvwulhuhq=

Rssrqhqw Sursrqhqw
41 R b �R

51 q4
7d1 m 7e1 Rq6e1 6d1 R m 6e1 �R

Lp }zhlwhq ]xj vlqg iÿu S }zhl Yduldqwhq pùjolfk1 Hu ndqq hqwzhghu R vhw}hq xqg yhuolhuw
johlfk/ rghu hu vhw}w �R xqg yhuolhuw hlqhq ]xj vsçwhu1 Hehqvr oç�w vlfk glh Irupho ��R � R
qlfkw huirojuhlfk lp Gldorj yhuwhlgljhq1

Rssrqhqw Sursrqhqw
41 ��R � R

51 ��Rq4 61 �Rq5
71 Rq6
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Lq glhvhp Gldorj nùqqwh ghu Sursrqhqw lp gulwwhq ]xj dxfk R ehkdxswhq/ kçwwh gdqq doohuglqjv
ghq Gldorj vfkrq yhuoruhq1
Zlu ehwudfkwhq mhw}w hlqljh Gldorjh xp txdqwruhqorjlvfkh Iruphoq1

Rssrqhqw Sursrqhqw
41 ;%� E%� b <%�� E%�

51 q4
7d1 q6dE+� 7e1 q6e

9e1 � E+�q8e1
6d1 ;%� E%� 6e1 <%�� E%�
8d1 � E+� 8e1 �� E+�

Lp gulwwhq ]xj kdw ghu Sursrqhqw }zhl Pùjolfknhlwhq/ hu yhuolhuw mhgrfk ehlgh Yduldqwhq ghv
Gldorjv1

Rssrqhqw Sursrqhqw
41 ;%� E%� � �<%�� E%�

51 ;%� E%�q4 61 �<%�� E%�
71 <%�� E%�q6 81 q7
91 �� E+� :1 q5+
;1 � E+� <1 � E+�q9

Glhvhq Gldorj jhzlqqw ghu Sursrqhqw/ zçkuhqg vlfk glh xpjhnhkuwh Vxemxqnwlrq qlfkw huiroj0
uhlfk yhuwhlgljhq oç�w1

Rssrqhqw Sursrqhqw
41 �<%�� E%� � ;%� E%�

51 �<%�� E%� 61 ;%� E%�
71 q6+ 81 <%�� E%�q5
91 q8 :1�� E%�
;1 � E%�q:

Iÿu ghq gldorjlvfkhq Dxiedx ghu Orjln jlow irojhqghv Phwdwkhruhp=
PW41 Hlqh txdqwruhqorjlvfkh Irupho � lvw jhqdx gdqq hlqh gldorjlvfkh Wdxwrorjlh/ zhqq
glh Vhtxhq} �$ � lp lqwxlwlrqlvwlvfkhq Txdqwruhqndonÿo J6 ehzhlvedu lvw1

Zlu ehzhlvhq qxu glh hlqh Ulfkwxqj yrq PW4 = Zhqq hlqh Irupho � hlqh gldorjlvfkh Wdxwrorjlh
lvw/ vr lvw �$ � lq J6 ehzhlvedu1 Ghq Ehzhlv ghu Xpnhkuxqj ÿehuodvvhq zlu ghp Ohvhu1

Zhqq hlqh Irupho hlqh gldorjlvfkh Wdxwrorjlh lvw/ vr jlew hv qdfk ghu Jhzlqquhjho hlqhq
Gldorj/ ghu plw hlqhu Jhzlqqsrvlwlrq irojhqghu Irup hqghw +S lvw hlqh Dxvvdjhqyduldeoh rghu
Suçglndwirupho,=

R S
1 1
1 1
1 1
S 1
1 1
1 1
1 S

Zhqq S gxufk sdvvhqgh ]ÿjh qdfk ghq Rshudwruhquhjhoq lq hlqhp Gldorj hlqh vrofkh Jhzlqq0
srvlwlrq huuhlfkhq ndqq/ vr vdjhq zlu/ gd� hu ÿehu hlqh Jhzlqqvwudwhjlh yhuiÿjw1

595



Devfkqlww 451< Gldorjlvfkh Yroovwçqgljnhlw
Hv oç�w vlfk qxq hlq Vhtxhq}hqndonÿo dxiedxhq/ ghu hv jhvwdwwhw/ v|vwhpdwlvfk dooh Jhzlqq0

vwudwhjlhq de}xohlwhq/ g1 k1/ ghu hlq Yhuidkuhq }xu v|vwhpdwlvfkhq Khuohlwxqj doohu gldorjlvfkhq
Wdxwrorjlhq olhihuw1 Gd}x eudxfkw pdq glh Gldorjh qxu dxvjhkhqg yrq hlqhu Jhzlqqsrvlwlrq
yrq xqwhq qdfk rehq dxi}xedxhq/ ghqq hv lvw r�hqvlfkwolfk= Zhqq hlqh Gldorjvwhooxqj qdfk
Dqzhqgxqj hlqhu ghu Rshudwruhquhjhoq }x hlqhu Jhzlqqvwhooxqj iÿkuw/ vr iÿkuw dxfk glh Gld0
orjvwhooxqj yru glhvhu Dqzhqgxqj }x hlqhu Jhzlqqsrvlwlrq1 Xp ghq ]xvdpphqkdqj plw ghp
lp irojhqghq dqjhjhehqhq Vhtxhq}hqndonÿo }x yhughxwolfkhq/ vfkuhlehq zlu glh Rshudwruhquh0
jhoq lq hlqhu hwzdv dqghuhq vfkhpdwlvfkhq Irup xqg xqwhuvfkhlghq mhzhlov hlqh Rshudwruhquhjho
iÿu ghq Sursrqhqwhq xqg ghq Rssrqhqwhq=
41 Qhjdwlrqvuhjho iÿu ghq Sursrqhqwhq +QS,=

1 1
1 1
1 1
1 ��
1
1
�

51 Qhjdwlrqvuhjho iÿu ghq Rssrqhqwhq +QR,=
1 1
1 1
1 1
�� 1
1 1
1 �

61 Nrqmxqnwlrqvuhjho iÿu ghq Sursrqhqwhq +NS,=
1
1
1
� a�

qO m qU � m �
71 Nrqmxqnwlrqvuhjhoq iÿu ghq Rssrqhqwhq +NR,=

� a�
1
1 qO
1
�

xqg
� a�
1
1 qU
1
�

81 Dgmxqnwlrqvuhjhoq iÿu ghq Sursrqhqwhq +DS,=

1 � b�
1 1
1 1
q �

rghu
1 � b �
1 1
1 1
q �
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91 Dgmxqnwlrqvuhjho iÿu ghq Rssrqhqwhq +DR,=

1 1
1 1
� b� q
� m �

:1 Vxemxqnwlrqvuhjho iÿu ghq Sursrqhqwhq +VS,=
1 1
1 1
1 1
1 � � �
� 1
1 1
1 1
1 �

;1 Vxemxqnwlrqvuhjho iÿu ghq Rssrqhqwhq +VR,=
1 1
1 1
1 1
� � � 1
1 1
1 �
1 1
�

<1 Dootxdqwruhquhjho iÿu ghq Sursrqhqwhq +;S,=
1
1
1
;��
1
1
1

q� �i�*�j
Gd ghu Rssrqhqw glh Lqglylgxhqyduldeoh � yrujhehq ndqq/ zlug hu glh iÿu lkq jÿqvwljvwh Yduldqwh
zçkohq/ g1 k1 hlq vrofkhv �/ gdv lp elvkhuljhq Gldorj qrfk qlfkw yrunrppw1
431 Dootxdqwruhquhjho iÿu ghq Rssrqhqwhq +;R,=

;�� 1
1 1
1 q�
1 1
�i�*�j 1

1
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441 Sduwlnxodulvdwruuhjho iÿu ghq Sursrqhqwhq +<S,=

<��
1 1
1 1
1 1
q �i�*�j
1
1
1

451 Sduwlnxodulvdwruuhjho iÿu ghq Rssrqhqwhq +<R,=
<�� 1
1 1
1 1
1 q
1 1
1 1
1 1
�i�*�j

Iÿu glh Zdko ghu Lqglylgxhqyduldeohq � gxufk ghq Rssrqhqwhq jlow gdv ehuhlwv lq ghu Uhjho
< Jhvdjwh1 Ehl hlqhu ehvwlppwhq Gldorjvwhooxqj vlqg qdfk ghu doojhphlqhq Vslhouhjho iÿu ghq
zhlwhuhq Yhuodxi dooh ehkdxswhwhq Iruphoq ghv Rssrqhqwhq xqg glh ohw}wh Irupho ghv Sursr0
qhqwhq uhohydqw1 Zlu nùqqhq ghvkdoe hlqh Gldorjvwhooxqj gxufk hlqh Vhtxhq} irojhqghu Irup
ehvfkuhlehq= ��c �2c � � � c �? �$ �/ zrehl ��c �2c � � � c �? dooh Ehkdxswxqjhq ghv Rssrqhqwhq
vlqg/ � glh ohw}wh ehkdxswhwh Irupho ghv Sursrqhqwhq lvw/ ? � f/ xqg � dxfk ohhu vhlq ndqq1
Hlqhu Jhzlqqsrvlwlrq hqwvsulfkw gdqq hlqh Vhtxhq}/ glh xqwhu irojhqghv D{lrphqvfkhpd içoow=
Df1 8 ES� �$ S/ zrehl S hlqh Dxvvdjhqyduldeoh rghu Suçglndwirupho xqg 8 ES� hlqh Irojh yrq
Iruphoq lvw/ glh S hqwkçow1 Ghq Rshudwruhquhjhoq hqwvsuhfkhq +yrq �xqwhq qdfk rehq� jhohvhq,
irojhqgh Vhtxhq}hquhjhoq=

41 QS = 8c� �$
8 �$ ��

51 QR= 8 E��� �$ �
8 E��� �$ � / zrehl � +dxfk lp zhlwhuhq, ohhu vhlq ndqq rghu hlqh Irupho lvw1

61 NS = 8 �$ �(8 �$ �
8 �$ � a �

71 NR= 8 E� a��c� �$ �
8 E� a�� �$ �

8 E� a��c� �$ �
8 E� a�� �$ �

81 DS = 8 �$ �
8 �$ � b �

8 �$ �
8 �$ � b�

91 DR= 8 E� b��c � �$ �(8 E� b ��c � �$ �
8 E� b�� �$ �

598



451 Ndslwho Lqwxlwlrqlvwlvfkh xqg nrqvwuxnwlyh Orjln

:1 VS = 8c� �$ �
8 �$ � � �

;1 VR= 8 E� � �� �$ �(8 E� � ��c � �$ �
8 E� � �� �$ �

<1 ;S = 8 �$ �i�*�j
8 �$ ;�� / zrehl glh Lqglylgxhqyduldeoh � zhghu lq 8 qrfk lq ;�� yrunrppw1

431 ;R= 8 E;���c �i�*�j �$ �
8 E;��� �$ �

441 <S = 8 �$ �i�*�j
8 �$ <��

451 <R= 8 E<���c �i�*�j �$ �
8 E<��� �$ � / zrehl glh Lqglylgxhqyduldeoh � zhghu lq 8 qrfk lq �

yrunrppw1

Zlh zlu vhkhq/ hukdowhq zlu ghq lp yruljhq Devfkqlww gdujhvwhoowhq lqwxlwlrqlvwlvfkhq Vhtxhq0
}hqndonÿo J61

ßexqjhq=

41 Ehzhlvhq Vlh/ gd� irojhqgh Iruphoq gldorjlvfkh Wdxwrorjlhq vlqg=
d, R � E^ � R�
e, �R � ER � ^�
f, R a�R � ^
g, R � �ER a �R�
h, R � �^ � E^ � �R�
i, R � ^ � E�^ � �R�
j, ���R � �R
k, ��R a ��^ � ��ER a ^�$

51 ]hljhq Vlh/ gd� irojhqgh Iruphoq nhlqh gldorjlvfkhq Wdxwrorjlhq vlqg=
d, R � ^ � E�R b ^�
e, �ER a �^� � ER � ^�
f, �E�R a �^� � R b ^
g, E�R � ^� � R b ^
h, �E�R b �^� � R a ^
i, �R � �^ � E^ � R�
j, R � ^ � R � R
k, R � �^ b ^
l, �ER a ^� � �R b�^
m, ER � ^� b E^ � R�
n, ��ER b ^� � ��R b��^$
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61 Ehzhlvhq Vlh/ gd� irojhqgh Iruphoq gldorjlvfkh Wdxwrorjlhq vlqg=

d, <%� E%� � �;%�� E%�
e, ;%�� E%� � �<%� E%�
f, �<%� E%� � ;%�� E%�
g, <%�� E%� � �;%� E%�
h, ;%��� E%� � �<%�� E%�
i, �<%�� E%� � ;%��� E%�
j, ��;%��� E%� � �<%�� E%�
k, ��;%� E%� � �<%�� E%�
l, ��;%� E%� � ;%��� E%�
m, ��<%� E%� � �;%�� E%�
n, �;%�� E%� � ��<%� E%�
o, <%��� E%� � �;%�� E%�

p, <%��� E%� � ��<%� E%�$

71 ]hljhq Vlh/ gd� irojhqgh Iruphoq nhlqh Wkhruhph ghu lqwxlwlrqlvwlvfkhq Txdqwruhqorjln
vlqg=
d, �;%�� E%� � <%� E%�
e, �;%� E%� � <%�� E%�
f, ;%��� E%� � ��;%� E%�
g, ��<%� E%� � <%��� E%�
h, ;%E� E%� b �� E%�� � E��<%� E%� � <%� E%�� +Pdunrzvfkhv Sulq}ls,
i, ;%E� E%� b�� E%�� � E�;%�� E%� � <%� E%�� +dqghuh Irupxolhuxqj ghv Pdunrzvfkhq

Sulq}lsv,
j, E�� � <%� E%�� � <%E�� � � E%��/ zrehl � glh Lqglylgxhqyduldeoh % qlfkw iuhl hqwkçow1
k, ;%E� E%� b �� E%�� � ;%� E%� b�;%� E%�$

45143 Yduldqwhq ghu lqwxlwlrqlvwlvfkhq Orjln
Xqwhu ghq Dqkçqjhuq ghv Lqwxlwlrqlvpxv ehvwhkw nhlqh Hlqljnhlw gduÿehu/ zhofkh Jhvhw}h xqg
Uhjhoq ghu nodvvlvfkhq Orjln yhuzruihq zhughq pÿvvhq xqg zhofkh qlfkw1 Gdv lvw nhlq ]xidoo/
gd pdq ÿehu nhlqh h{dnwhq Nulwhulhq yhuiÿjw/ qdfk ghqhq pdq hlq orjlvfkhv Jhvhw} dn}hswlhuhq
rghu yhuzhuihq vroo1 Hv jlew dovr qlfkw plwhlqdqghu çtxlydohqwh lqwxlwlrqlvwlvfkh Orjlnv|vwhph1
Dehu dxfk ehl orjlvfk çtxlydohqwhq V|vwhphq +rghu �idvw� çtxlydohqwhq, ghu lqwxlwlrqlvwlvfkhq
Orjln vlqg glh sklorvrsklvfkhq Juÿqgh iÿu hlq Dn}hswlhuhq glhvhu V|vwhph jdq} xqwhuvfklhgolfk1
Vr vwhkhq O1 H1 M1 Eurxzhu/ D1 Kh|wlqj xqg lkuh Qdfkirojhu +glh hljhqwolfkhq Lqwxlwlrqlvwhq,
sklorvrsklvfk vwdun lp Idkuzdvvhu ghu Ndqwvfkhq Sklorvrsklh/ zçkuhqg vlfk D1 D1 Pdunrz xqg
vhlqh Vfkxoh lq Ux�odqg +glh vrjhqdqqwhq Nrqvwuxnwlylvwhq, sklorvrsklvfk vfkdui yrq ghq Lq0
wxlwlrqlvwhq dejuhq}hq xqg vlfk sklorvrsklvfk dxi ghq gldohnwlvfkhq Pdwhuldolvpxv ehuxihq1 Glh
ohw}whuhq yhuzhuihq ghq Ehjul� ghu dnwxdohq Xqhqgolfknhlw/ zhlo hu dxi ghp Ehjul� ghu devroxwhq
Uhdolvlhuedunhlw +doohv zdv orjlvfk zlghuvsuxfkviuhl lvw/ lvw uhdolvlhuedu, edvlhuh/ xqg dn}hswlhuhq
ghq Ehjul� ghu srwhqwlhoohq Xqhqgolfknhlw/ ghu lkuhu Dx�dvvxqj qdfk dxi ghp Ehjul� +vlh vdjhq
dxi ghu Devwudnwlrq, ghu srwhqwlhoohq Uhdolvlhuedunhlw ehuxkw1 Ehl ghu �Devwudnwlrq� ghu srwhq0
wlhoohq Uhdolvlhuedunhlw zlug qdfk Dx�dvvxqj Pdunrzv xqg vhlqhu Vfkxoh yrq ghu Ehvfkuçqnxqj
xqvhuhu nrqvwuxnwlyhq Pùjolfknhlwhq lq eh}xj dxi Udxp/ ]hlw xqg Pdwhuldo devwudklhuw +dejh0
vhkhq,1
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Qdfk lkuhu Dx�dvvxqj xqwhuvxfkw glh nrqvwuxnwlyh Pdwkhpdwln uhdoh Nrqvwuxnwlrqvsur}hvvh/

qxu wxw pdq gdehl vr/ dov re pdq xqehvfkuçqnw ylho Nuhlgh +Wlqwh,/ xqehvfkuçqnw jur�h Wdihoq
+odqjh Eçqghu, xqg xqehvfkuçqnw ylho ]hlw kçwwh1 Klhu vhw}w qxq glh Nulwln ghu vrjhqdqqwhq
Xowudlqwxlwlrqlvwhq hlq/ glh glh huvwdxqolfk wlhivlqqljh Ihvwvwhooxqj pdfkhq/ gd� xqvhu Nuhlgh0
yruudw qxu ehvfkuçqnw/ xqvhuh Wdihoq dooh hqgolfk xqg uhodwly nohlq xqg xqvhuh ]hlw qdwÿuolfk
ehphvvhq lvw1 Vlh ohkqhq ghvkdoe glh �Devwudnwlrq� ghu srwhqwlhoohq Xqhqgolfknhlw de xqg yhu0
zhqghq qxu glh Ehjul�h ghu idnwlvfkhq Uhdolvlhuedunhlw xqg ghu idnwlvfkhq Xqhqgolfknhlw1 Iÿu
vlh lvw ehlvslhovzhlvh glh ]dko �f�f�f�f xqhqgolfk/ zhlo zlu vlh qlfkw uhdolvlhuhq nùqqhq1

Grfk dxi glh �phwdsk|vlvfkhq� Xqwhuvfklhgh ghu hlq}hoqhq Yhuwuhwhu ghv Lqwxlwlrqlvpxv zro0
ohq zlu klhu qlfkw qçkhu hlqjhkhq1 Zlu iÿkuhq qxu qrfk hlqljh zhvhqwolfkh Xqwhuvfklhgh yrq
Yhuwuhwhuq ghv Lqwxlwlrqlvpxv dxi ghp Jhelhw ghu Orjln dq1 Vr xqwhuvfkhlghw vlfk glh Pdunrz0
vfkxoh yrq ghq Vwdqgduglqwxlwlrqlvwhq lq orjlvfkhu Klqvlfkw qxu gdgxufk/ gd� vlh gdv vrjhqdqqwh
Pdunrzvfkh Sulq}ls ;%E� E%� b �� E%�� � E��<%� E%� � <%� E%�� dn}hswlhuw/ gdv yrq ghq dq0
ghuhq Lqwxlwlrqlvwhq dejhohkqw zlug1 Hlqh qhqqhqvzhuwh Ulfkwxqj lqqhukdoe ghv Lqwxlwlrqlvpxv
vlqg glh Yhuwuhwhu ghu plqlpdohq Orjln1 Ghu vrjhqdqqwh Plqlpdondonÿo zxugh yrq L1 Mrkdqvvrq
dxijhedxw +Mrkdqvvrq 4<69,1 Hu yhuzluiw }xvçw}olfk }x ghq yrq ghq Lqwxlwlrqlvwhq yhuzruihqhq
Jhvhw}hq gdv Sulq}ls/ gd� dxv hlqhp Zlghuvsuxfk mhgh eholheljh Dxvvdjh irojw E�R � ER � ^��1
Hlqh d{lrpdwlvfkh Gduvwhooxqj ghv Plqlpdondonÿov hukdowhq zlu ehlvslhovzhlvh/ zhqq zlu lq ghp
LDN ghv Devfkqlwwv 6 glh D{lrph D451 �R � ER � ^� xqg D461 ER � �R� � �R gxufk gdv
irojhqgh huvhw}hq= D4561 R � ^ � ER � �^ � �R�1

J1 I1 F1 Julvv zhqghw vlfk jhqhuhoo jhjhq hlqh Yhuzhqgxqj ghu Qhjdwlrq lq ghu Pdwkhpdwln1
Plw ghq Juxqgjhgdqnhq yrq O1 H1 M1 Eurxzhu vwlppw hu yroo ÿehuhlq/ qlppw dehu dq/ gd�
mhghu pdwkhpdwlvfkh Ehjul� vhlqhq Xuvsuxqj lq hlqhu dnwxdo gxufkjhiÿkuwhq pdwkhpdwlvfkhq
Nrqvwuxnwlrq kdehq px�1 Zhqq glh pdwkhpdwlvfkh Nrqvwuxnwlrq xqpùjolfk lvw/ vr ndqq ghu
ehwuh�hqgh Ehjul� qlfkw nodu vhlq1 Eurxzhu oç�w ehlvslhovzhlvh vrofkh Wkhruhph }x zlh= Uxqgh
Txdgudwh h{lvwlhuhq qlfkw1 Qdfk Julvv kdehq vrofkh Vçw}h nhlqhq Vlqq/ gd vlh qlhpdov uhdolvlhuw
zhughq nùqqhq1 Yrq lkpzxugh ghu Yhuvxfk xqwhuqrpphq/ hlqh qhjdwlrqvorvh Orjln dxi}xedxhq
+Julvv 4<88,1

Hlqh qhxhuh lqwhuhvvdqwh Yduldqwh ghu lqwxlwlrqlvwlvfkhq Orjln zxugh yrq L1 G1 ]dvodzvnlm dov
v|pphwulvfkh nrqvwuxnwlyh Orjln yrujhvfkodjhq +]dvodzvnlm 4<:;,1 Glh juxqgohjhqgh Ehvrq0
ghukhlw ghu v|pphwulvfkhq nrqvwuxnwlyhq Orjln jhjhqÿehu ghu wudglwlrqhoohq lqwxlwlrqlvwlvfkhq
Orjln ehvwhkw lq hlqhu johlfkehuhfkwljwhq Ehwudfkwxqj ghu nrqvwuxnwlyhq Zdkukhlw xqg ghu
nrqvwuxnwlyhq Idovfkkhlw1 Lq ghu wudglwlrqhoohq lqwxlwlrqlvwlvfkhq Orjln kdw glh nrqvwuxnwlyh
Idovfkkhlw qhjdwlyhq Fkdudnwhu1 Hlqh Dxvvdjh zlug dov idovfk dqjhvhkhq/ zhqq vlh }xp Zlghu0
vsuxfk iÿkuw1 Lq ghu v|pphwulvfkhq nrqvwuxnwlyhq Orjln kdw glh Idovfkkhlw srvlwlyhq Fkdudnwhu
xqg lvw hehqvr plw ghu Irughuxqj ghu Nrqvwuxnwlylwçw yhuexqghq zlh glh Zdkukhlw hlqhu Dxv0
vdjh1 Iÿu ghq Ehzhlv ghu Idovfkkhlw hlqhu Doodxvvdxjh zlug ehlvslhovzhlvh glh Nrqvwuxnwlrq
hlqhv nrqnuhwhq Remhnwhv plw hlqhu vrofkhq Hljhqvfkdiw jhirughuw/ gdv dov Jhjhqehlvslho iÿu glh
ehwuh�hqgh Doodxvvdjh glhqhq ndqq1 Glh v|pphwulvfkh nrqvwuxnwlyh Orjln xqwhuvfkhlghw vlfk
zhvhqwolfk yrq ghu wudglwlrqhoohq nrqvwuxnwlyhq Orjln1 Vr zhughq lq ghu v|pphwulvfkhq nrq0
vwuxnwlyhq Orjln qlfkw qxu gdv Jhvhw} yrp dxvjhvfkorvvhqhq Gulwwhq R b�R/ vrqghuq dxfk gdv
Jhvhw} yrp dxvjhvfkorvvhqhq Zlghuvsuxfk�ERa�R� vrzlh glh Uhjho ghv Dg0devxugxp0Iÿkuhqv
ER � ^� � ER � �^ � �R� yhuzruihq1 Klqjhjhq vlqg lq ghu v|pphwulvfkhq nrqvwuxnwlyhq Orjln
R � ��R xqg dooh gh Prujdqvfkhq Jhvhw}h jÿowlj1

D{lrpdwlvfk oç�w vlfk glh v|pphwulvfkh nrqvwuxnwlyh Orjln irojhqghupd�hq gduvwhoohq= Lq
ghq irojhqghq D{lrphqvfkhpdwd vlqg �/ � xqg � eholheljh Iruphoq/ % lvw hlqh eholheljh Jh0
jhqvwdqgvyduldeoh/ | lvw hlq eholheljhu Whup1 Lq ghq Vfkhpdwd 48 xqg 4; zlug yrudxvjhvhw}w/
gd� glh Yduldeoh % qlfkw iuhl lq � yrunrppw/ lq ghq Vfkhpdwd 47 xqg 4: zlug yrudxvjhvhw}w/
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gd� glh Hlqvhw}xqj �E%*|� }xoçvvlj lvw1 �; lvw glh Eh}hlfkqxqj hlqhv eholheljhq +dxfk ohhuhq,
Nrpsoh{hv yrq Dootxdqwruhq eh}ÿjolfk eholheljhu Jhjhqvwdqgvyduldeohq1
D{lrphqvfkhpdwd=
41 �;E� � E� � ���
51 �;EE� � E� � ��� � E� � E� � ����
61 �;EE� � �� � EE� � �� � E� � ����
71 �;EE� � E� � ��� � EE�� � E�� � ���� � E� � ����
81 �;EE� � �� � E�� � ����
91 �;E� � ����
:1 �;E��� � ��
;1 �;E� a� � ��
<1 �;E� a� � ��
431 �;EE� � �� � EE� � �� � E� � � a ����
441 �;E� � � b ��
451 �;E� � � b��
461 �;EE� � �� � EE� � �� � E� b� � ����
471 �;E;%� � �E%*|��
481 �;E� � ;%��
491 �;E;%E� � �� � E;%� � ;%���
4:1 �;E�E%*|� � <%��
4;1 �;E<%� � ��
4<1 �;E;%E� � �� � E<%� � <%���
531 �;E;%E� � E� � ��� � E<%� � E<%� � <%����1
Glh hlq}ljh Vfkox�uhjho lvw
U41 �

� � �
�

Zlu kdehq lq glhvhp Devfkqlww qxu hlqljh ghu h{lvwlhuhqghq Yduldqwhq ghu lqwxlwlrqlvwlvfkhq
Orjln huzçkqw1

45144 Nulwln ghu lqwxlwlrqlvwlvfkhq Orjln
Ghu Kdxswpdqjho ghu lqwxlwlrqlvwlvfkhq Orjlndx�dvvxqj ehvwhkw gdulq/ gd� ghu xqlyhuvdoh Fkd0
udnwhu ghu Orjln ehvwulwwhq zlug1 Zçkuhqg xqvhuhu Dx�dvvxqj qdfk lq ghu Orjln Uhjhoq dxijh0
vwhoow zhughq/ glh lq eholheljhq Hunhqqwqlvehuhlfkhq rkqh Dxvqdkph yhuzhqghw zhughq nùqqhq/
vlqg glh Lqwxlwlrqlvwhq ghu Phlqxqj/ gd� hv iÿu yhuvfklhghqh Hunhqqwqlvehuhlfkh dxfk yhuvfklhgh0
qh Orjlnhq jlew/ g1 k1/ lkuhu Dqvlfkw qdfk jlew hv orjlvfkh Uhjhoq/ ghuhq Dqzhqgxqj lq ghq hlqhq
Hunhqqwqlvehuhlfkhq }x ulfkwljhq Uhvxowdwhq xqg lq dqghuhq Hunhqqwqlvehuhlfkhq }x idovfkhq
Uhvxowdwhq iÿkuw1 Lqvehvrqghuh phlqhq vlh/ gd� iÿu hqgolfkh xqg iÿu xqhqgolfkh Ehuhlfkh xqwhu0
vfklhgolfkh orjlvfkh Uhjhoq huirughuolfk vhlhq1 Glh Xqlyhuvdolwçw orjlvfkhu Uhjhoq zlug qlfkw qxu
yrq ghq Lqwxlwlrqlvwhq ehvwulwwhq1 Qhehq ghq Lqwxlwlrqlvwhq vlqg hv jhjhqzçuwlj yru doohp glh
Yhuwuhwhu ghu vrjhqdqqwhq Orjln ghu Plnursk|vln/ qdfk ghuhq Dx�dvvxqj hv ehvrqghuh Orjlnhq
ghu Pdnur0 xqg ghu Plnursk|vln jlew1 Dxfk hlqljh Yhuwuhwhu ghu gldohnwlvfkhq Orjln ehvwuhl0
whq glh Xqlyhuvdolwçw orjlvfkhu Uhjhoq1 Glh Nrq}hswlrq ghu Qlfkwxqlyhuvdolwçw orjlvfkhu Uhjhoq
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kçqjw plw hlqhu idovfkhq Dx�dvvxqj ghv Jhjhqvwdqghv ghu Orjln }xvdpphq1 Glh Orjln zlug
qlfkw dov hlqh Zlvvhqvfkdiw dqjhvhkhq/ glh Vsudfkuhjhoq xqwhuvxfkw xqg dxivwhoow/ vrqghuq dov
hlqh Glv}lsolq/ glh lujhqghlqhq dx�huvsudfkolfkhq Jhjhqvwdqgvehuhlfk huiruvfkw1

Glh Yhuwuhwhu ghu Qlfkwxqlyhuvdolwçw orjlvfkhu Uhjhoq vwhkhq gdehl yru irojhqghp Glohppd/
gdv vlfk dxv hlqhp Dn}hswlhuhq yrq vrjhqdqqwhq ehuhlfkvvsh}l�vfkhq Orjlnhq hujlew1 Gd xqv
ghu mhzhlov ehwudfkwhwh Ehuhlfk qlfkw xqplwwhoedu lq ghu Dqvfkdxxqj jhjhehq lvw/ ehqùwljw pdq
hlqh +wkhruhwlvfkh, Ehvfkuhlexqj glhvhv Ehuhlfkhv1 Glhvh Ehvfkuhlexqj pdfkw mhgrfk hlqh Orjln
+hlqh Vsudfkirup, huirughuolfk1 Zhqq dehu glh mhzhloljh Orjln yrp Fkdudnwhu +ghu Ehvfkuhl0
exqj, ghv mhzhloljhq Ehuhlfkhv dekçqjw/ zlh vroo pdq gdqq glh }xu Ehvfkuhlexqj glhvhv Ehuhlfkhv
qrwzhqgljh Orjln dxvzçkohqB Hv hujlew vlfk irojhqgh dxvzhjorvh Vlwxdwlrq= ]xu Ehvfkuhlexqj
px� pdq hlqh Orjln kdehq/ xp dehu }x zlvvhq/ zhofkh Orjln/ px� pdq yrukhu hlqh Ehvfkuhl0
exqj ghv ehwuh�hqghq Ehuhlfkhv kdehq1 Pdq nrppw dovr zhghu }x hlqhu Orjln qrfk }x hlqhu
Ehvfkuhlexqj ghv ehwuh�hqghq Ehuhlfkhv1 Vfkrq glh Hlqwhloxqj doohu Ehuhlfkh lq hqgolfkh xqg
xqhqgolfkh vhw}w hlqh Orjln yrudxv1 Xqvhuhv Hudfkwhqv ehqxw}hq klhu glh Lqwxlwlrqlvwhq xqnul0
wlvfk glh nodvvlvfkh Orjln plw lkuhu Johlfkvhw}xqj yrq lqqhuhu xqg çx�huhu Qhjdwlrq1 Hljhqwolfk
pÿ�wh dehu ehuhlwv klhu glh qlfkwwudglwlrqhooh Suçglndwlrqvwkhrulh khudqjh}rjhq zhughq/ ghqq
hv jlew vlfkhu Ehuhlfkh/ ehl ghqhq hv xqhqwvfkhlgedu lvw/ re vlh hqgolfk rghu xqhqgolfk vlqg1

Ehwudfkwhq zlu glh orjlvfkhq Juÿqgh iÿu gdv Hqwvwhkhq ghu lqwxlwlrqlvwlvfkhq Orjln dqkdqg
hlqljhu Ehlvslhoh hwzdv jhqdxhu1
Huvwhv Ehlvslho= Ehl ghu Ehuhfkqxqj ghu ]dko Z hukçow pdq glh ]dko �c �e � � �/ zrehl glh Phqjh
ghu ]dkohq qdfk ghp Nrppd xqhqgolfk iruwjhvhw}w zhughq ndqq1 Hv hujlew vlfk glh Iudjh=
Ndqq gdehl lujhqgzdqq glh Qxoo �f�f�f pdo qdfkhlqdqghu dxiwuhwhqB Dxi glhvh Iudjh vlqg
orjlvfk qlfkw qxu }zhl Dqwzruwhq qdfk ghp �Md0Qhlq0Sulq}ls� pùjolfk/ vrqghuq guhl=
41 md/ hlqh vrofkh ]dkohqirojh ndqq dxiwuhwhq +�,>
51 hlqh vrofkh ]dkohqirojh ndqq qlfkw dxiwuhwhq +�,>
61 hv lvw xqpùjolfk ihvw}xvwhoohq/ re hlqh vrofkh ]dkohqirojh dxiwulww rghu qlfkw +�,1
Dqjhqrpphq/ mhpdqg ehkdxswhw �/ xqg hlq dqghuhu yhuqhlqw gdv/ gdqq vlqg }zhl yhuvfklhghqh
Qhjdwlrqhq yrq � pùjolfk=
41 dov Ehkdxswxqj yrq �1
51 dov Hunoçuxqj/ gd� � qlfkw ulfkwlj lvw1
Lp }zhlwhq Idoo lvw glh Yhuqhlqxqj yrq � qlfkw glh Ehkdxswxqj yrq �/ vlh ndqq dxfk hlqh
dqghuh Pùjolfknhlw/ qçpolfk �/ ehghxwhq1 Plw dqghuhq Zruwhq/ lp }zhlwhq Idoo ehghxwhw ��
glh Dgmxqnwlrq �� rghu ��1 Glh Qhjdwlrq ghv }zhlwhq W|sv yrq � lvw r�hqedu qlfkw xqehglqjw
hlq Dn}hswlhuhq yrq �/ gd vlh glh Dgmxqnwlrq �� rghu �� ehghxwhw1
]zhlwhv Ehlvslho= Dqjhqrpphq/ @/ K/ S xqg ? vhlhq srvlwlyh jdq}h ]dkohq/ @ : f/ K : f/
S : f/ ? � �1 Ehwudfkwhq zlu glh Dxvvdjh= �Dooh ]dkohqtxdguxsho @c Kc Sc ? vlqg ghuduw/ gd�
@? n K? 9' S?1�

Glhvh Dxvvdjh oç�w vlfk zlhghuxp lq }zhlidfkhu Zhlvh yhuqhlqhq=
41 pdq ndqq glh Dxvvdjh � ehkdxswhq �Qlfkw dooh ]dkohqtxdguxsho @c Kc Sc ? vlqg ghuduw/ gd�

@?nK? 9' S? +gdv lvw johlfkehghxwhqg plw ghu Dxvvdjh �Hv jlew hlq ]dkohqtxdguxsho @c Kc Sc ?
ghuduw/ gd� @? n K? ' S?�,>

51 pdq ndqq hunoçuhq/ gd� � qlfkw ulfkwlj lvw/ rghu �� ehkdxswhq1
Gdehl lvw glh }zhlwh Yhuqhlqxqj yrq � qlfkw xqehglqjw hlq Dn}hswlhuhq yrq �/ zhlo hv hlqh
gulwwh Pùjolfknhlw � jlew/ glh ehvdjw/ gd� hv xqpùjolfk lvw/ ihvw}xvwhoohq/ re � rghu �1 ��
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ehghxwhw dovr hlq Dn}hswlhuhq ghu Dgmxqnwlrq � b �/ xqg �� ehghxwhw qlfkw hlq Dn}hswlhuhq
yrq �/ vrqghuq qxu hlq Dn}hswlhuhq ghu Dgmxqnwlrq � b �1

Lq ehlghq Ehlvslhohq lvw glh Ehkdxswxqj � b � qlfkw jÿowlj/ rezrko � hlqh Qhjdwlrq yrq
� lvw1 Orjlvfk jÿowlj lvw klqjhjhq glh Ehkdxswxqj � b � b �/ g1 k1 glh Dgmxqnwlrq ghu guhl
Pùjolfknhlwhq1 Lq ehlghq Ehlvslhohq hujlew glh Qhjdwlrq yrq � qlfkw �/ rezrko � hlqh Qhjdwlrq
yrq � lvw1

Dxv ghuduwljhq Vlwxdwlrqhq zxugh glh Dx�dvvxqj dejhohlwhw/ gd� gdv Jhvhw} yrp dxvjh0
vfkorvvhqhq Gulwwhq xqg glh Uhjho }xu Ehvhlwljxqj ghu grsshowhq Qhjdwlrq nhlqhq xqlyhuvdohq
Fkdudnwhu kdehq1 Glh Wdwvdfkh/ gd� hv vlfk klhu xp }zhl W|shq ghu Qhjdwlrq rghu xp }zhl
yhuvfklhghqh Srvlwlrqhq ghu Qhjdwlrq +hlqh yru ghu Dxvvdjh dov Jdq}hp xqg glh dqghuh yru
ghp lq ghu Dxvvdjh yrunrpphqghq orjlvfkhq Rshudwru, kdqghow/ zxugh hundqqw1 Grfk dqvwdww
glhvh xqwhuvfklhgolfkhq Srvlwlrqhq ghu Qhjdwlrq lq ghq Ehuhlfkhq ghu Orjln }x ehuÿfnvlfkwl0
jhq/ lq ghqhq glh Dxijolhghuxqj yrq +xqwhu ghp Jhvlfkwvsxqnw ghu Dxvvdjhqorjln, hohphqwduhq
Dxvvdjhq lq Vxemhnwh/ Suçglndwh/ Rshudwruhq ghv Suçgl}lhuhqv xqg Txdqwruhq ehkdqghow zlug/
vfkoxj pdq hlqhq dqghuhq Zhj hlq xqg ehvfkuçqnwh glh nodvvlvfkh Dxvvdjhqorjln/ lq ghu jhud0
gh yrq hlqhu vrofkhq Dxijolhghuxqj ghu hohphqwduhq Dxvvdjhq devwudklhuw zlug1 Dov Hujheqlv
hqwvwdqg qlfkw hlqh orjlvfkh Wkhrulh/ glh glh orjlvfkhq Rshudwruhq �/ a/ b/ �/ �/ � � � xqde0
kçqjlj yrp nrqnuhwhq Lqkdow ghu vlh hqwkdowhqghq Dxvvdjhq gh�qlhuw/ vrqghuq qxu hlq orjlvfkhv
Whlov|vwhp/ iÿu gdv pdq gdqq qrfk hlqh sdvvhqgh Lqwhusuhwdwlrq vxfkhq px�wh1 Qlfkw }xiçoolj
zxugh ghvkdoe hlqh ghu Kdxswhqwzlfnoxqjvulfkwxqjhq ghu lqwxlwlrqlvwlvfkhq Orjln glh Vxfkh
qdfk hlqhu Lqwhusuhwdwlrq ghv LDN1 Zhqq pdq ghq LDN dov hlqh orjlvfkh Wkhrulh ehwudfkwhw/
glh glh orjlvfkhq Rshudwruhq �/ a/ b/ �/ �/ � � � gh�qlhuw/ vr hukçow pdq hlqh xqyroovwçqgljh
Wkhrulh +g1 k1 hlqh Wkhrulh/ glh nhlqh huvfkùsihqgh Ehvfkuhlexqj ghu Uhjhoq iÿu glhvh Rshudwr0
uhq xqg lkuh Zhfkvhoeh}lhkxqjhq olhihuw,1 Zlu kdehq Ehlvslhoh yrq orjlvfkhq Uhjhoq dqjhiÿkuw/
glh yrp Vwdqgsxqnw ghv LDN qlfkw jhowhq1 Hv lvw zlhghuxp qlfkw }xiçoolj/ gd� hlqh dqghuh
Kdxswhqwzlfnoxqjvulfkwxqj ghu lqwxlwlrqlvwlvfkhq Orjln glh Vxfkh qdfk Zhjhq zxugh/ zlh pdq
glh yhuzruihqhq orjlvfkhq Jhvhw}h grfk qrfk iÿu glh Orjln uhwwhq ndqq1 Lqvehvrqghuh vlqg dq0
vwhooh ghu yhuzruihqhq Jhvhw}h �R b R xqg ��R � R lp LDN glh Wkhruhph ��E�R b R� xqg
���R � �R ehzhlvedu1 Dxv ghq ehwudfkwhwhq Ehlvslhohq zlug ghxwolfk/ gd� glh Lqwxlwlrqlvwhq
}zhl yhuvfklhghqh Iruphq ghu Qhjdwlrq yhuzhfkvhoq/ hlqpdo glh dxvvdjhqorjlvfkh Qhjdwlrq +çx0
�huh Qhjdwlrq, xqg }xp dqghuhq glh Qhjdwlrq ehlp Suçglndwlrqvrshudwru ghv Devsuhfkhqv/ glh
jdu nhlq vhoevwçqgljhu Rshudwru lvw1 Glh yrq xqv gdujhvwhoowh qlfkwwudglwlrqhooh Suçglndwlrqv0
wkhrulh plw ghu Xqwhuvfkhlgxqj yrq çx�huhu xqg lqqhuhu Qhjdwlrq hupùjolfkw hv/ gdv Dqolhjhq
ghu Lqwxlwlrqlvwhq rkqh Hlqvfkuçqnxqj ghu nodvvlvfkhq Orjln dxv}xguÿfnhq xqg pdfkw johlfk0
}hlwlj hlqljh orjlvfkh Ihkohu ghu Lqwxlwlrqlvwhq yhuvwçqgolfk1 Glh Lqwxlwlrqlvwhq dn}hswlhuhq/ zlh
dxfk glh phlvwhq nodvvlvfkhq Orjlnhu/ glh Elvxemxqnwlrq �Er # � � � Er ; � �1 Zlu kdehq
qdfkjhzlhvhq/ gd� glhvh Elvxemxqnwlrq nhlq orjlvfkhv Jhvhw} lvw1 Glh Xqwhuvfklhgh }zlvfkhq
ghu nodvvlvfkhq xqg ghu lqwxlwlrqlvwlvfkhq Orjln eh}ÿjolfk ghu Qhjdwlrq kçqjhq lp zhvhqwolfkhq
plw ghq Qhjdwlrqhq }xvdpphq/ glh xqplwwhoedu yru ghq Dxvvdjhqyduldeohq vwhkhq/ ghqq dxfk
lqwxlwlrqlvwlvfk jlow md ���R � �R1

]xu Yhughxwolfkxqj zroohq zlu lp zhlwhuhq hlqljh yrq ghq Lqwxlwlrqlvwhq yhuzruihqh xqg hl0
qljh dn}hswlhuwh Iruphoq plw Qhjdwlrqhq plw hqwvsuhfkhqghq Iruphoq ghu qlfkwwudglwlrqhoohq
Suçglndwlrqvwkhrulh yhujohlfkhq/ xp gdplw Dqolhjhq xqg Ihkohu ghu Lqwxlwlrqlvwhq }x yhughxw0
olfkhq1 Zlu yhuzhqghq gdehl }xu Denÿu}xqj ghu Vfkuhlezhlvh V|peroh ghu Irup =R/ qR xvz1/
glh hljhqwolfk vlqqorv vlqg1 Plw =R phlqhq zlu gdehl Dxvvdjhq ghu Irup Er ; � � xqg plw qR
Dxvvdjhq ghu Irup �Er # � � a �Er ; � �1 Ehwudfkwhq zlu dov Ehlvslho glh gh Prujdqvfkhq
Jhvhw}h1
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Lq ghu nodvvlvfkhq Orjln jhowhq irojhqgh ylhu Wkhruhph=
41 �R b �^ � �ER a ^�
51 �R a �^ � �ER b ^�
61 �ER a ^� � �R b �^
71 �E�R b �^� � R a ^1
Lq ghu lqwxlwlrqlvwlvfkhq Orjln zhughq 4 xqg 5 dn}hswlhuw/ zçkuhqg 6 xqg 7 yhuzruihq zhughq1
Zhqq zlu zlhghu ghq orjlvfkhq Ihkohu ghu Lqwxlwlrqlvwhq eh}ÿjolfk ghu ehlghq Qhjdwlrqhq �
xqg = ehuÿfnvlfkwljhq/ vr zlug lkuh Kdowxqj eh}ÿjolfk glhvhu Jhvhw}h ghu nodvvlvfkhq Orjln
yhuvwçqgolfk1 Lq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh jhowhq=
81 c =R b =^ � �ER a ^�/
91 c =R a =^ � �ER b ^�/

zçkuhqg glh ehlghq irojhqghq Iruphoq qlfkw ehzhlvedu vlqg=
:1 �ER a ^� � =R b =^/
;1 �E=R b =^� � R a ^1
Hv jhowhq qhehq ghq Iruphoq 4�7 qxu glh Iruphoq=
<1 �ER a ^� � =R b qR b =^ b q^/
431 �E=R b =^� � ER b qR� a E^ b q^�1
Glh Lqwxlwlrqlvwhq yhuzhuihq R b �R xqg ��R � R/ zhlo R b =R xqg �=R � R lq ghu qlfkw0
wudglwlrqhoohq Suçglndwlrqvwkhrulh qlfkw jhowhq/ vrqghuq qxu R b =R b qR xqg �=R � R b qR1
Klqjhjhq dn}hswlhuhq glh Lqwxlwlrqlvwhq �ER a �R� xqg R � ��R/ zhlo lq ghu qlfkwwudglwlr0
qhoohq Suçglndwlrqvwkhrulh �ER a =R� xqg R � �=R jhowhq1 Dxviÿkuolfkhu ehwudfkwhq zlu glh
Eh}lhkxqjhq }zlvfkhq ghu lqwxlwlrqlvwlvfkhq xqg ghu lqqhuhq Qhjdwlrq ghu qlfkwwudglwlrqhoohq
Suçglndwlrqvwkhrulh lp irojhqghq Devfkqlww1

Zlu kdehq ehuhlwv ehl ghu Gduvwhooxqj ghv �0Ndonÿov gdudxi klqjhzlhvhq/ gd� glh lqwxlwlrql0
vwlvfkh Orjln hlqh yhuvwhfnwh hslvwhplvfkh Orjln lvw1 Dqvwhooh hlqhu Dxvvdjh R ehwudfkwhq vlh glh
Dxvvdjh �Glh Dxvvdjh R lvw ehzhlvedu +ihvwvwhooedu/ nrqvwuxlhuedu/ qdfkzhlvedu hwf1,�1 Hqwvsuh0
fkhqghv jlow dxfk iÿu glh plw Kloih yrq orjlvfkhq Rshudwruhq }xvdpphqjhvhw}whq Dxvvdjhq1 Vr
phlqhq vlh plw R b �R glh Dxvvdjh �Hv lvw ehzhlvedu/ gd� R ehzhlvedu rghu gd� �R ehzhlvedu
lvw�1 Xqvhuhv Hudfkwhqv px� pdq dehu }xqçfkvw ÿehu orjlvfkh Edvlvv|vwhph yhuiÿjhq/ glh nhlqh
hslvwhplvfkhq Suçglndwh hqwkdowhq/ xp dxi lkuhu Edvlv hslvwhplvfkh V|vwhph dov Huzhlwhuxqjhq
dxiedxhq }x nùqqhq1 Dxi nhlqhq Idoo gÿuihq vrofkh hslvwhplvfkhq Suçglndwh plw ghq ÿeolfkhq
orjlvfkhq Rshudwruhq yhuzhfkvhow zhughq1

Glh lq ghu Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj ehwudfkwhwhq Sdudgr{lhq wuhwhq }xp jur�hq
Whlo dxfk lq ghu lqwxlwlrqlvwlvfkhq Orjln dxi1 Ghvkdoe odvvhq vlfk ylhoh Hlqzçqgh jhjhq glh nodv0
vlvfkh Wkhrulh ghu Irojheh}lhkxqj dxfk dxi glh lqwxlwlrqlvwlvfkh Orjln dxvghkqhq1 Wurw} glhvhu
nulwlvfkhq Hlqzçqgh ehwudfkwhq zlu glh Hqwvwhkxqj xqg Dxvelogxqj ghv Lqwxlwlrqlvpxv xqg
Nrqvwuxnwlylvpxv dov hlqhq zhvhqwolfkhq Ehlwudj }xu Hqwzlfnoxqj ghu Orjln xqg Pdwkhpdwln1
Lq ghu Pdwkhpdwln kdw ghu Lqwxlwlrqlvpxv zhvhqwolfk }xu Xqwhuvfkhlgxqj }zlvfkhq nrqvwuxn0
wlyhq xqg qlfkwnrqvwuxnwlyhq Ehzhlvhq ehljhwudjhq1 Ehwudfkwhq zlu dov Ehlvslho hlq hlqidfkhv
Wkhruhp dxv ghu Pdwkhpdwln/ dq ghvvhq Ehzhlvhq vlfk glh lqwxlwlrqlvwlvfkhq ßehuohjxqjhq jxw
yhudqvfkdxolfkhq odvvhq +Gdohq 4<:6,1
Wkhruhp= Hv h{lvwlhuhq }zhl vrofkh luudwlrqdohq ]dkohq @ xqg K/ gd� @K udwlrqdo lvw1
Huvwhu Ehzhlv= Zlu zçkohq glh ]dko s2

I21 Zhqq glhvh ]dko udwlrqdo lvw/ vr lvw gdv Wkhruhp
ehzlhvhq/ ghqq zlu eudxfkhq qxu @ ' s2 xqg K ' s2 }x vhw}hq1 Zhqq klqjhjhq s2

I2
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luudwlrqdo lvw/ vr odvvhq vlfk glh huirughuolfkhq @ xqg K hehqidoov dqjhehq1 Hv jhqÿjw/ @ ' s2
I2

xqg K ' s2 }x vhw}hq1 Gdqq jlow @K '
�s2

I2
�I2

' �s2�2 ' 21 Hv jlow dovr/ gd� xqwhu
eholheljhq Xpvwçqghq glh jhvxfkwhq @ xqg K h{lvwlhuhq/ xqg gdv Wkhruhp lvw ehzlhvhq1
]zhlwhu Ehzhlv= Dxi Juxqg hlqhv wlhihuolhjhqghq Hujheqlvvhv yrq D1 R1 Jhoirqg irojw dxv ghu
Luudwlrqdolwçw yrq s2/ gd� s2

I2 wudqv}hqghqw xqg irojolfk luudwlrqdo lvw1 Pdq ndqq dovr @ '
' s2

I2 xqg K ' s2 zçkohq/ xqg gdv Wkhruhp lvw ehzlhvhq1
Ghu huvwh Ehzhlv lvw ylho hlqidfkhu dov ghu }zhlwh/ ehvlw}w dehu irojhqgh Ehvrqghukhlw1 Rezrko

zlu ghq Vdw} ehzlhvhq kdehq/ zlvvhq zlu qlfkw/ zhofkh ]dkohq glh jhvxfkwhq @ xqg K vlqg/ zçk0
uhqg zlu ehlp }zhlwhq Ehzhlv glh jhvxfkwhq @ xqg K h�hnwly dqjhehq nùqqhq1 Ghu huvwh Ehzhlv
zlug yrq ghq Lqwxlwlrqlvwhq qlfkw dn}hswlhuw/ zhlo hu qlfkw nrqvwuxnwly lvw1 Hv lvw r�hqvlfkwolfk/
gd� pdq nhlq Dqkçqjhu ghv Lqwxlwlrqlvpxv vhlq px�/ xp ghq }zhlwhq 0 nrqvwuxnwlyhq 0 Ehzhlv
ghp huvwhq yru}x}lhkhq1

Lq ghu Orjln kdehq glh Lqwxlwlrqlvwhq ylhoh hfkwh Sureohph dxijhzruihq/ glh }x hlqhu Zhl0
whuhqwzlfnoxqj ghu Orjln ehljhwudjhq kdehq/ rezrko glh Oùvxqjvyruvfkoçjh ghu Lqwxlwlrqlvwhq
vhoehu qlfkw dn}hswdeho vlqg1

45145 Lqwxlwlrqlvwlvfkh xqg lqqhuh Qhjdwlrq
Hlqh lqkdowolfkh orjlvfkh Dqdo|vh ghu yrq ghq Lqwxlwlrqlvwhq dqjhiÿkuwhq vfkhlqeduhq Jhjhqehl0
vslhoh jhjhq ehvwlppwh Jhvhw}h ghu nodvvlvfkhq Orjln hujlew/ gd� yrq lkqhq içovfkolfkhuzhlvh
Er ; � � plw �Er # � � lghqwl�}lhuw zlug1 Gd dxfk lqwxlwlrqlvwlvfk �R � ���R jlow/ eh0
wuh�hq glh Xqwhuvfklhgh }zlvfkhq ghu lqwxlwlrqlvwlvfkhq xqg ghu nodvvlvfkhq Qhjdwlrq qxu glh
Qhjdwlrqhq/ glh xqplwwhoedu yru Dxvvdjhqyduldeohq vwhkhq1 Gdv ohjw glh Yhupxwxqj qdkh/ gd�
irojhqgh Eh}lhkxqj jlow= Hlqh lq ghu nodvvlvfkhq Orjln ehzhlveduh Irupho plw Qhjdwlrqhq/ lq
ghu pdq dooh xqplwwhoedu yru Dxvvdjhqyduldeohq vwhkhqghq çx�huhq Qhjdwlrqhq � gxufk lqqhuh
Qhjdwlrqhq = huvhw}w/ lvw lq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh jhqdx gdqq ehzhlvedu/
zhqq glh xuvsuÿqjolfkh Irupho lp LDN ehzhlvedu lvw1 Glhvh Yhupxwxqj wul�w doohuglqjv qlfkw
}x1 Ghu irojhqgh Yhujohlfk ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh plw ghp LDN eh}ÿjolfk
ghu Qhjdwlrq hujlew/ gd� glh lqwxlwlrqlvwlvfkh Qhjdwlrq hlqh Yhuplvfkxqj yrq � xqg = lvw1
G41 �0Uhsuçvhqwdqw +�0U, hlqhu Irupho � ghv LDN lp nodvvlvfkhq Dxvvdjhqndo0
nÿo +NDN , qhqqhq zlu glh Irupho/ glh pdq dxv � hukçow/ zhqq pdq dooh lqwxlwlrqlvwlvfkhq
Rshudwruhq gxufk glh hqwvsuhfkhqghq Rshudwruhq ghv NDN huvhw}w1

G51 � 0Uhsuçvhqwdqwhq +� 0U, hlqhu Irupho � ghv LDN lq ghu qlfkwwudglwlrqhoohq
Suçglndwlrqvwkhrulh +SW, qhqqhq zlu glh Iruphoq/ glh pdq dxi irojhqgh Zhlvh hukçow= 4,
hqwkçow glh Irupho � nhlqh Qhjdwlrqhq xqplwwhoedu yru Yduldeohq/ vr lvw lku �0Uhsuçvhqwdqw
lku � 0Uhsuçvhqwdqw> 5, hqwkçow glh Irupho � Qhjdwlrqhq xqplwwhoedu yru Yduldeohq/ vr hu0
kçow pdq lkuh � 0Uhsuçvhqwdqwhq/ zhqq pdq hlqh rghu phkuhuh Qhjdwlrqhq xqplwwhoedu yru
hlqhu Yduldeohq gxufk glh lqqhuh Qhjdwlrq S huvhw}w xqg dooh ÿeuljhq Rshudwruhq gxufk glh
hqwvsuhfkhqghq ghv NDN1

Hv jhowhq irojhqgh Phwdwkhruhph=
PW41 Hv jlew hlqh Juxssh yrq lp LDN qlfkw ehzhlveduhq Iruphoq/ iÿu glh jlow= lku �0
Uhsuçvhqwdqw lvw lp NDN ehzhlvedu xqg dooh lkuh � 0Uhsuçvhqwdqwhq vlqg lq SW qlfkw eh0
zhlvedu1
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451 Ndslwho Lqwxlwlrqlvwlvfkh xqg nrqvwuxnwlyh Orjln
]x glhvhq Iruphoq jhkùuhq=
�Rb R/ ��R � R/ R � ^ � �Rb ^/ �ERa�^� � ER � ^�/ �E�Ra�^� � Rb ^/ �R � ^ � Rb ^/
�E�R b �^� � R a ^/ �ER � �^� � R a ^/ �ER a ^� � �R b �^1

PW4 pdfkw yhuvwçqgolfk/ zduxp glh Lqwxlwlrqlvwhq/ qdfkghp vlh r; � plw �Er# � � lghqwl0
�}lhuwhq/ glh ehwuh�hqghq Jhvhw}h ghu nodvvlvfkhq Orjln yhuzhuihq1
PW51 Hv jlew hlqh Juxssh yrq lp LDN qlfkw ehzhlveduhq Iruphoq/ iÿu glh jlow= lku �0
Uhsuçvhqwdqw lvw lpNDN ehzhlvedu xqg hlqljh lkuhu � 0Uhsuçvhqwdqwhq vlqg lq SW ehzhlvedu/
dqghuh qlfkw1

]x glhvhq Iruphoq jhkùuhq=
�R � �^ � E^ � R�/ �R � ^ � E�^ � R�/ E�R � ^� � E�R � �^ � R�1

Glh hqwvsuhfkhqghq ehzhlveduhq � 0Uhsuçvhqwdqwhq vlqg=
�R � =^ � E^ � R�/ �R � ^ � E=^ � R� xqg E�R � ^� � E�R � =^ � R�1

Qlfkw ehzhlvedu lq SW vlqg glh irojhqghq Iruphoq=
=R � =^ � E^ � R�/ =R � �^ � E^ � R�/ =R � ^ � E=^ � R�/ =R � ^ � E�^ � R�/
E=R � ^� � E=R � =^ � R�/ =R � ^ � E=R � �^ � R�/ =R � ^ � E�R � �^ � R�/
=R � ^ � E�R � �^ � R�/ �R � ^ � E=R � �^ � R�/ �R � ^ � E=R � =^ � R�1

Lqwhuhvvdqw lvw/ gd� glh � 0Uhsuçvhqwdqwhq/ ehl ghqhq dooh Qhjdwlrqhq � yru Yduldeohq gxufk =
huvhw}w vlqg/ lq SW qlfkw jhowhq1 Lqvrihuq �hunoçuw� dxfk PW5 glh lqwxlwlrqlvwlvfkh Hlqvfkuçq0
nxqj ghu nodvvlvfkhq Orjln1
PW61 Hv jlew hlqh Juxssh yrq lp LDN qlfkw ehzhlveduhq Iruphoq/ iÿu glh jlow= lku �0
Uhsuçvhqwdqw lvw lp NDN ehzhlvedu xqg dooh lkuh � 0Uhsuçvhqwdqwhq vlqg lq SW ehzhlvedu1

]x glhvhq Iruphoq jhkùuhq=
R � �^ � R � R/ R b ER � �^�1

PW71 Hv jlew hlqh Juxssh yrq lp LDN ehzhlveduhq Iruphoq/ iÿu glh jlow= dooh lkuh � 0
Uhsuçvhqwdqwhq vlqg lq SW ehzhlvedu1

]x glhvhq Iruphoq jhkùuhq=
�R � ER � ^�/ R � E�R � ^�/ R � ��R/ �ER a �R�/ �R a R � ^/ �R b ^ � ER � ^�/
R � ^ � �ER a �^�/ R b ^ � E�R � ^�/ R b ^ � �E�R a �^�/ R a ^ � �E�R b �^�/
R a ^ � �ER � �^�/ �R b �^ � �ER a ^�/ �R a �^ � �ER b ^�1

PW6 }hljw/ gd� glh dxijh}çkowhq Iruphoq vhoevw gdqq jÿowlj vlqg/ zhqq pdq � yru Yduldeohq
gxufk = huvhw}w1
PW81 Hv jlew hlqh Juxssh yrq lp LDN ehzhlveduhq Iruphoq/ iÿu glh jlow= hlqljh lkuhu
� 0Uhsuçvhqwdqwhq vlqg lq SW ehzhlvedu xqg dqghuh qlfkw1

]x glhvhq Iruphoq jhkùuhq=
R � �R � �R/ R � �^ � E^ � �R�/ R � ^ � ER � �^ � �R�/ R � ^ � E�^ � �R�/ ���R � R/
��ER � ^� � E��R � ��^�1

Lq SW ehzhlvedu vlqg glh Iruphoq
R � =R � �R/ R � =^ � E^ � �R�/ R � ^ � ER � =^ � �R�/ R � ^ � E=^ � �R�/
��=R � �R/ ��=R � =R/ ��ER � ^� � E��R � �=^�1
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Klqjhjhq vlqg glh irojhqghq Iruphoq qlfkw lq SW ehzhlvedu=
R � �R � =R/ R � =R � =R/ R � =^ � E^ � =R�/ R � �^ � E^ � =R�/ R � ^ � ER �
� �^ � =R�/ R � ^ � ER � =^ � =R�/ R � ^ � E=^ � =R�/ R � ^ � E�^ � =R�/ ���R � =R/
��ER � ^� � E�=R � �=^�/ ��ER � ^� � E�=R � ��^�1

PW91 Hv jlew hlqh Juxssh yrq lp LDN ehzhlveduhq Iruphoq/ iÿu glh jlow= dooh lkuh � 0
Uhsuçvhqwdqwhq vlqg lq SW qlfkw ehzhlvedu1

]x glhvhq Iruphoq jhkùuhq=
�ER b ^� � �R a�^/ ��ER b �R�/ ER � ^� � E�R � �^�/ ��R a ��^ � ��ER a ^�1

PW8 xqg PW9 }hljhq/ gd� glh Lqwxlwlrqlvwhq qlfkw nrqvhtxhqw vlqg1 Zhqq vlh r ; � xqg
�Er # � � lghqwl�}lhuhq/ pÿ�whq vlh qrfk phku Iruphoq ghu nodvvlvfkhq Orjln yhuzhuihq1 ]x0
plqghvw hujlew vlfk klhudxv glh Pùjolfknhlw }x qhxhq Yduldqwhq ghu lqwxlwlrqlvwlvfkhq Orjln1

Lp Udkphq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh oç�w vlfk gdv Dqolhjhq ghu Lqwxlwlr0
qlvwhq doohuglqjv rkqh mhgh Hlqvfkuçqnxqj ghu nodvvlvfkhq Dxvvdjhqorjln uhdolvlhuhq/ xqg vlh
hupùjolfkw hlqh gl�huhq}lhuwhuh Dqdo|vh ghu yrq ghq Lqwxlwlrqlvwhq dxijhzruihqhq orjlvfkhq
Sureohpdwln1
ßexqjhq=

41 ]hljhq Vlh/ gd� glh irojhqgh Wdxwrorjlh ghu nodvvlvfkhq Dxvvdjhqorjln +�Jhwkpdqvfkhu
Grsshovfkox��/ �Jhwkpdq uxoh�, lq ghu lqwxlwlrqlvwlvfkhq Orjln qlfkw jÿowlj lvw=
ER � ^� � EE�R � ^ b R� � ^ b o�$
]hljhq Vlh/ gd� glh irojhqgh Irupho nhlqh Wdxwrorjlh ghu qlfkwwudglwlrqhoohq Suçglndwlrqv0
wkhrulh lvw=
ER � ^� � EE=R � ^ b R� � ^ b o�$
Suÿihq Vlh/ re glh irojhqghq Iruphoq lq ghu nodvvlvfkhq/ vwuhqjhq xqg vwulnwhq Wkhrulh ghu
Irojheh}lhkxqj ehzhlvedu vlqg rghu qlfkw=
d, ER � ^� c EE�R � ^ b R� � ^ b o�
e, ER � ^� c EE=R � ^ b R� � ^ b o�
f, ER � ^� a E�R � ^ b R� c ^ b o
g, ER � ^� a E=R � ^ b R� c ^ b o$

51 Vhlqh Dujxphqwdwlrq jhjhq glh Jÿowljnhlw ghv Jhvhw}hv yrp dxvjhvfkorvvhqhq Gulwwhq
iÿkuw Eurxzhu zlh irojw= �Zlu huoçxwhuq }xqçfkvw glh Xqjÿowljnhlw ghv Vdw}hv yrp
dxvjhvfkorvvhqhq Gulwwhq lq ghu Xqhqgolfknhlwvpdwkhpdwln dq hlqhp Ehlvslho= Qhqqhq
zlu hlqh uhhooh ]dko } udwlrqdo/ zhqq }zhl vrofkh jdq}h ]dkohq R xqg ^ ehvwlppw zhughq
nùqqhq/ gd� } ' R

^ / xqg luudwlrqdo/ zhqq glh Dqqdkph ghu Udwlrqdolwçw yrq } dg devxugxp
jhiÿkuw zhughq ndqq/ vr pÿ�wh qdfk ghp Vdw} yrp dxvjhvfkorvvhqhq Gulwwhq mhgh uhhooh ]dko
hqwzhghu udwlrqdo rghu luudwlrqdo vhlq1� +Eurxzhu 4<:8, Dqvfkolh�hqg gh�qlhuw Eurxzhu hlqh
]dko o/ iÿu glh jlow= o lvw zhghu udwlrqdo/ qrfk luudwlrqdo1 Glh Hlq}hokhlwhq ghu Gh�qlwlrq
yrq o vlqg lq xqvhuhp ]xvdpphqkdqj xqlqwhuhvvdqw/ zlfkwlj lvw qxu/ gd� vlfk glh ]dko o
qlfkw h�hnwly dqjhehq oç�w/ zhlo lq lkuhu Gh�qlwlrq gdyrq Jheudxfk jhpdfkw zlug/ re xqg
dq zhofkhq Vwhoohq lq ghu Gh}lpdohqwzlfnoxqj yrq Z glh ]l�huqirojh f�2�eDS.Hb yrunrppw
rghu qlfkw1 Lq ghu Ix�qrwh }x glhvhp Wh{w jlew Eurxzhu johlfk qrfk hlq dqdorjhv Ehlvslho/
gdv vhlqhu Dqvlfkw qdfk gdv Jhvhw} yrp dxvjhvfkorvvhqhq Gulwwhq zlghuohjw1 Hu qhqqw hlqh
]dko } plw f yhujohlfkedu/ zhqq hqwzhghu } : f rghu } � f jlow/ xqg plw f xqyhujohlfkedu/
zhqq glh Dqqdkph/ gd� } plw f yhujohlfkedu zçuh/ dg devxugxp jhiÿkuw zhughq ndqq1 Iÿu
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glh yrq Eurxzhu gh�qlhuwh ]dko o jlow gdqq zlhghu/ gd� vlh zhghu plw f yhujohlfkedu/ qrfk
plw f xqyhujohlfkedu lvw/ gd pdq zhghu dqjhehq ndqq/ gd� o : f rghu o � f jlow/ qrfk glhvh
Dqqdkph dg devxugxp iÿkuhq ndqq1
]hljhq Vlh/ gd� glhvh Ehlvslhoh Eurxzhuv qlfkw gdv Jhvhw} yrp dxvjhvfkorvvhqhq Gulwwhq
R b �R zlghuohjhq/ vrqghuq qxu }hljhq/ gd� glh Irupho Er # � � b Er ; � � qlfkw jÿowlj
lvw$ ]hljhq Vlh/ gd� gdv Ehlvslho yrq Kh|wlqj dxi V1 56; lp Ohkuexfk glh johlfkh orjlvfkh
Vwuxnwxu ehvlw}w$

61 ]hljhq Vlh/ gd� dxv ghu irojhqghq Wulfkrwrplh/ glh glh Lqwxlwlrqlvwhq ghu nodvvlvfkhq
Glfkrwrplh hqwjhjhqvhw}hq/ zhghu glh Xqjÿowljnhlw ghv Jhvhw}hv yrp dxvjhvfkorvvhqhq
Gulwwhq qrfk glh Xqjÿowljnhlw ghu Ehvhlwljxqjvuhjho ghu grsshowhq Qhjdwlrq irojw= 4,
Lq ghu Gh}lpdohqwzlfnoxqj yrq Z nrppw glh ]l�huqirojh f�2�eDS.Hb yru1 5, Lq ghu
Gh}lpdohqwzlfnoxqj yrq Z nrppw glh ]l�huqirojh f�2�eDS.Hb qlfkw yru1 6, Hv jlow zhghu/
gd� lq ghu Gh}lpdohqwzlfnoxqj yrq Z glh ]l�huqirojh f�2�eDS.Hb yrunrppw/ qrfk lq ghu
Gh}lpdohqwzlfnoxqj yrq Z nrppw glh ]l�huqirojh f�2�eDS.Hb qlfkw yru1 Glh Xqjÿowljnhlw
zhofkhu Iruphoq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh zlug gxufk glhvhv Ehlvslho
qdfkjhzlhvhqB

71 Glh Phwdwkhruhph PW4 0PW9 dxv Devfkqlww 45 hupùjolfkhq irojhqgh Nodvvl�ndwlrq ghu
Iruphoq ghv LDN =

$OOH�3�5
EHZHLVEDU

(LQLJH�3�5
EHZHLVEDU

$OOH�3�5�QLFKW
EHZHLVEDU

*UXSSH�� *UXSSH�� *UXSSH��

$OOH�3�5�QLFKW
EHZHLVEDU

(LQLJH�3�5
EHZHLVEDU�
HLQLJH�QLFKW

$OOH�3�5
EHZHLVEDU

*UXSSH�� *UXSSH�� *UXSSH��*UXSSH��
���

EHZHLVEDU�LP�,$.EHZHLVEDU�LP�,$.

$�5���LP�.$.�EHZHLVEDU$�5���LP�.$.�EHZHLVEDU

$�5�LP�.$.$�5�LP�.$.

QLFKWQLFKW

EHZHLVEDUEHZHLVEDU

QLFKW�EHZHLVEDU�LP�,$.QLFKW�EHZHLVEDU�LP�,$.

41 Zhofkh ghu Iruphojuxsshq 309 pÿ�whq ohhu vhlq/ zhqq glh irojhqgh Yhupxwxqj +4,
jlow= Hlqh Irupho � ghv LDN/ lq ghu Qhjdwlrqhq yrunrpphq/ lvw lp LDN jhqdx gdqq
ehzhlvedu/ zhqq glh Irupho/ glh pdq dxv � hukçow/ lqghp pdq lq � dooh xqplwwhoedu yru
Dxvvdjhqyduldeohq vwhkhqghq Qhjdwlrqhq gxufk glh lqqhuh Qhjdwlrq xqg dooh ÿeuljhq
Rshudwruhq gxufk glh hqwvsuhfkhqghq nodvvlvfkhq huvhw}w/ lq SW ehzhlvedu lvwB

51 Zhofkh ghu Iruphojuxsshq 309 pÿ�whq ohhu vhlq/ zhqq glh irojhqgh Yhupxwxqj +5,
jlow= Hlqh Irupho � ghv LDN/ lq ghu Qhjdwlrqhq yrunrpphq/ lvw lp LDN jhqdx gdqq
ehzhlvedu/ zhqq dooh lkuh � 0Uhsuçvhqwdqwhq lq SW ehzhlvedu vlqgB

61 ]hljhq Vlh/ gd� glh Yhupxwxqjhq +4, xqg +5, dxv ghq yrukhujhkhqghq Dxijdehq idovfk
vlqg$

71 Jhehq Vlh Ehlvslhoh iÿu Iruphoq ghv LDN iÿu mhgh ghu Juxsshq 309 dq$
81 Suÿihq Vlh/ }x zhofkhq Juxsshq glh irojhqghq Iruphoq ghv LDN jhkùuhq=

d, �R b R/
e, ��R � R/
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Devfkqlww 45145 Lqwxlwlrqlvwlvfkh xqg lqqhuh Qhjdwlrq
f, R a�R/
g, �R � �^ � E^ � R�/
h, R � �^ � R � R/
i, �R � ER � ^�/
j, R � ^ � �ER a �^�/
k, R � �^ � E^ � �R�/
l, ���R � �R/
m, R � ^ � E�R � �^�$

91 Jhehq Vlh iÿu irojhqgh Iruphoq ghv LDN hlqhq lq SW ehzhlveduhq xqg hlqhq lq SW
qlfkw ehzhlveduhq � 0Uhsuçvhqwdqwhq dq=
d, �R � ^ � E�^ � R�/
e, E�R � ^� � E�R � �^ � R�$

:1 Jhehq Vlh iÿu irojhqgh Iruphoq ghv LDN hlqhq lq SW ehzhlveduhq xqg hlqhq lq SW
qlfkw ehzhlveduhq � 0Uhsuçvhqwdqwhq dq=
d, R � �R � �R/
e, R � �^ � E^ � �R�/
f, R � ^ � ER � �^ � �R�/
g, R � ^ � E�^ � �R�/
h, ��ER � ^� � E��R � ��^�$
]x zhofkhu Juxssh jhkùuhq glhvh IruphoqB

;1 ]x zhofkhq Juxsshq jhkùuhq irojhqgh Iruphoq=
d, �ER b ^� � �R a �^/
e, ��ER b�R�/
f, ��R a��^ � ��ER a ^�B
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461 Ndslwho
Nrqglwlrqdoorjln

4614 Nrqglwlrqdodxvvdjhq
Nrqglwlrqdodxvvdjhq vlqg Dxvvdjhq ghu Irup �zhqq �/ vr �� xqg Dxvvdjhq/ glh vlfk lq glhvh
Irup eulqjhq odvvhq1 Lq glhvhu Irupxolhuxqj lvw ghu Nrqglwlrqdorshudwru �zhqq 0 vr� ghu
Kdxswrshudwru ghu Nrqglwlrqdodxvvdjh/ xqg glh H{solndwlrq vhlqhu orjlvfkhq Hljhqvfkdiwhq lvw
ghu Jhjhqvwdqg ghu Nrqglwlrqdoorjln1 Zlu yhuzhqghq dov Nrqglwlrqdorshudwru gdv V|pero $1
Qhehq glhvhq Dxvvdjhq zhughq kçx�j dxfk vrofkh Dxvvdjhq dov Nrqglwlrqdodxvvdjhq dqjhvhkhq/
glh hehqidoov Ehglqjxqjhq irupxolhuhq xqg ehl ghqhq pdq yhuvxfkw/ lkuhq Kdxswrshudwru plw
Kloih ghv Nrqglwlrqdorshudwruv }x gh�qlhuhq1 Vrofkh Dxvvdjhq vlqg hwzd= �gd �/ vr ��/ �zhqq
� zçuh/ vr zçuh ��/ �vhoevw zhqq �/ vr ��1 Nrqglwlrqdodxvvdjhq zhughq lq ghu Vsudfksud{lv
vhku riw yhuzhqghw1 ßehudoo gruw/ zr Ehglqjxqjhq irupxolhuw rghu jhvwhoow zhughq/ vslhohq vlh
hlqh jur�h Urooh1 Vr zhughq Jhvhw}h lq ghu Qdwxuzlvvhqvfkdiw/ Wkhruhph lq ghu Pdwkhpdwln
xqg Uhjxodulwçwhq lq ghq Vr}ldozlvvhqvfkdiwhq ÿehuzlhjhqg dov Nrqglwlrqdodxvvdjhq irupxolhuw=
�Zhqq gxufk hlqh Vsxoh hohnwulvfkhu Vwurp  lh�w/ vr eloghw vlfk xp vlh khuxp hlq Pdjqhwihog�/
�Zhqq }zhl Guhlhfnh }x hlqhp gulwwhq nrqjuxhqw vlqg/ vr vlqg vlh }xhlqdqghu nrqjuxhqw� rghu
�Zhqq Nxowxuyùonhu yrq Edueduhq ehvlhjw zxughq/ qdkphq phlvw glh Vlhjhu glh Vlwwhq ghu
Ehvlhjwhq dq�1 Dxfk Hunoçuxqjhq zlh �Ghu Vwde ghkqw vlfk dxv/ zhlo hu huzçupw zlug� odvvhq
vlfk jhqdx zlh Hqwvfkxogljxqjhq �Dxi Juxqg vhlqhu Nudqnkhlw nrqqwh hu qlfkw dq ghu Suÿixqj
whloqhkphq� dov Nrqglwlrqdodxvvdjhq irupxolhuhq1

Nrqglwlrqdodxvvdjhq huodxehq hv/ Dxvvdjhq ÿehu �nwlyh Huhljqlvvh wuh�hq }x nùqqhq= �Zhqq
lfk ghq Vwurp hlqvfkdowhq zÿugh/ zÿugh vlfk xp glhvh Vsxoh khuxp hlq Pdjqhwihog eloghq�/
�Vhoevw zhqq gx iÿqi Plqxwhq iuÿkhu jhnrpphq zçuvw/ kçwwhvw gx ghq ]xj qlfkw jhvfkd�w�/
�Zhqq Iudqnuhlfk hlqhq Nùqlj kçwwh/ zçuh hv hlq Pdqq�1 ]x glhvhu Juxssh jhkùuhq dxfk
Dxvvdjhq ÿehu }xnÿqiwljh Huhljqlvvh= �Zhqq lfk ghq Vwurp hlqvfkdowh/ zlug vlfk xp glhvh
Vsxoh khuxp hlq Pdjqhwihog eloghq�/ �Zhqq gx glh Uhfkqxqj ulfkwlj dejhvfkorvvhq kdehq
zluvw/ zluvw gx glh ]dko 46 khudxvehnrpphq kdehq�1

Hlq jur�hu Whlo ghu whfkqlvfkhq Yruvfkuliwhq xqg mxulvwlvfkhq e}z1 hwklvfkhq Qruphq vlqg
dov Nrqglwlrqdodxvvdjhq irupxolhuw= �Zhqq glh urwh Pdunlhuxqj huvfkhlqw/ vfkdowhq Vlh gdv Jh0
uçw vriruw dxv�/ �Zhqq mhpdqg yruvçw}olfk glhvh rghu mhqh Wdw ehjhkw/ vr lvw hu vr rghu vr }x
ehvwudihq� rghu �Zhqq mhpdqg lq Qrw lvw/ vr qxw}h glhvh Qrwodjh qlfkw iÿu glfk dxv�1 Zhu0
ghq glhvh ehglqjwhq Lpshudwlyvçw}h lq Dxvvdjhq ÿehu glh jhvroowhq Kdqgoxqjhq xpirupxolhuw/
zhughq glh Kdqgoxqjvdqzhlvxqjhq }x Nrqglwlrqdodxvvdjhq/ glh glhvh Kdqgoxqjhq ehvfkuhlehq
+�Zhqq glh urwh Pdunlhuxqj huvfkhlqw/ vr vroo gdv Jhuçw vriruw dxvjhvfkdowhw zhughq�,1 Jhqdx
zlh glhvh zhughq klhu dxfk Dxvvdjhq qlfkw vsh}lhoo ehwudfkwhw zhughq/ plw ghuhq Kloih Yhuvsuh0
fkhq xqg Yhus lfkwxqjhq irupxolhuw zhughq/ zlh hwzd �Zhqq gx plu gdv Jhog ohlkvw/ eulqjh
lfk hv glu prujhq }xuÿfn� rghu �Zhqq gdv Jhuçw qlfkw ixqnwlrqlhuw/ huvhw}hq zlu hv nrvwhqorv
gxufk hlq qhxhv�1 Gh�qlwlrqhq/ glh nhlqh Dxvvdjhq vlqg/ zhughq kçx�j plw ghp Rshudwru
�jhqdx gdqq/ zhqq� dov Nrqglwlrqdodxvvdjhq irupxolhuw1 Wdwvçfkolfk zhughq plw Dxvvdjhq
zlh �Hlqh Uhodwlrq khl�w jhqdx gdqq Çtxlydohq}uhodwlrq/ zhqq vlh uh h{ly/ v|pphwulvfk xqg
wudqvlwly lvw� md dxfk glh Ehglqjxqjhq dqjhjhehq/ xqwhu ghqhq ehvwlppwh Hljhqvfkdiwhq +klhu=
Çtxlydohq}uhodwlrq }x khl�hq, }xjhvsurfkhq zhughq1

Glh Ylho}dko ghu Ixqnwlrqhq/ glh Nrqglwlrqdodxvvdjhq lq ghu Vsudfkh huiÿoohq nùqqhq/ hu0
noçuw gdv dx�hurughqwolfkh Lqwhuhvvh dq glhvhq Dxvvdjhq1 Dov dxvvdjhqeloghqghu Rshudwru ghu
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461 Ndslwho Nrqglwlrqdoorjln
qdwÿuolfkhq Vsudfkh zlug gdv �zhqq 0 vr� jhqdx vr sureohporv xqg riw ehqxw}w zlh �xqg�/
�rghu� rghu �qlfkw�1 Lp Xqwhuvfklhg }x glhvhq/ iÿu glh glh Nrqmxqnwlrq/ Dgmxqnwlrq xqg glh
Qhjdwlrqhq ghu nodvvlvfkhq Dxvvdjhqorjln xqg ghu qlfkwnodvvlvfkhq Suçglndwlrqvwkhrulh 0 yrq
hlqljhq Dxvqdkphq dejhvhkhq 0 lp zhvhqwolfkhq jxw ehjuÿqghwh xqg lqwxlwly dn}hswdeoh or0
jlvfkh H{solndwlrqhq vlqg/ lvw ghu ghp �zhqq 0 vr� hqwvsuhfkhqgh Rshudwru ghu nodvvlvfkhq
Orjln/ glh Vxemxqnwlrq/ nhlqh }xiulhghqvwhoohqgh H{solndwlrq1 Plw Dxvqdkph ghu Pdwkhpdwln/
lq ghuhq Vsudfkjheudxfk glh Yhuzhqgxqj ghu Vxemxqnwlrq dqvwhooh ghv �zhqq 0 vr� }xplqghvw
dx�hukdoe ghu Vfkxopdwkhpdwln gxufkjhvhw}w zxugh/ jlew hv nhlq Jhelhw/ lq ghp ghu Nrqglwlr0
qdorshudwru zlh hlqh Vxemxqnwlrq yhuvwdqghq zlug1 Gd vlfk glh Orjln odqjh ]hlw yruudqjlj dq
ghq Ehgÿuiqlvvhq ghu Pdwkhpdwln rulhqwlhuw kdw/ lvw glhv riw hqwzhghu jdu qlfkw hundqqw rghu dov
xqzlfkwlj dejhwdq zrughq1 Yhuvxfkh/ ghqqrfk hlqhq lqwxlwly dn}hswdeohq Nrqglwlrqdorshudwru
}x gh�qlhuhq/ vfkhlwhuwhq }xphlvw dq ghu jur�hq ]dko ghu vsudfkolfkhq Plwwho/ plw ghqhq Nrqgl0
wlrqdodxvvdjhq lq ghq qdwÿuolfkhq Vsudfkhq dxvjhguÿfnw zhughq nùqqhq1 Mhghu yrujhvfkodjhqh
Rshudwru/ ghu �ghu Nrqglwlrqdorshudwru� vhlq vroo/ ndqq plw Ehlvslhohq nrqiurqwlhuw zhughq/ glh
nrqglwlrqdoh Vwuxnwxuhq kdehq xqg qlfkw gxufk ghq Rshudwru h{sol}lhuw zhughq nùqqhq1 Mhghu
Yruvfkodj iÿu hlqhq vsh}lhoohq Nrqglwlrqdorshudwru/ hwzd iÿu �gd 0 gdqq� rghu �zhqq zçuh 0 vr
zçuh�/ yhuodqjw dehu hlqh Ehjuÿqgxqj/ zduxp jhudgh glhvhu prghoolhuw zhughq vroo/ xqg hlqh
V|vwhpdwlvlhuxqj ghu Nrqglwlrqdodxvvdjhq ÿehukdxsw1 Hv lvw dovr qrwzhqglj/ vlfk ÿehu ghq
Dqvsuxfk/ ghu plw hlqhu Nrqglwlrqdoorjln huiÿoow zhughq vroo/ }x hlqljhq1

Zhofkh Dxvvdjhq ghu qdwÿuolfkhq Vsudfkh lq glh Irup �zhqq �/ vr �� jheudfkw zhughq nùq0
qhq/ lvw hlq dx�huorjlvfkhv Sureohp1 Iÿu ylhoh Dxvvdjhq içoow glhvh Hqwvfkhlgxqj ohlfkw/ pdqfk0
pdo zlug hv yhuvfklhghqh Pùjolfknhlwhq ghu H{solndwlrq jhehq1 Lq mhghp Idooh dehu vroo jhowhq=
Zhqq hlqh Dxvvdjh ghu qdwÿuolfkhq Vsudfkh dov Nrqglwlrqdodxvvdjh dxijhid�w zlug/ vr zhughq
glh Hljhqvfkdiwhq ghv Nrqglwlrqdorshudwruv gxufk glh qrfk }x ehvfkuhlehqgh Nrqglwlrqdoorjln
jhuhjhow1 Hlqh ehvwlppwh Yhuzhqgxqj ghv �zhqq 0 vr� zlug dovr gxufk glh Nrqglwlrqdoorjln
yrujhvfkulhehq/ dqghuh zhughq gdplw dxvjhvfkorvvhq1 Lq dqghuhq dov ghp klhu ehvfkulhehqhq
V|vwhp ghu Nrqglwlrqdoorjln zhughq dqghuh Qruphq }xu Yhuzhqgxqj ghv Nrqglwlrqdorshud0
wruv jhvhw}w/ vr gd� }x mhghu Nrqglwlrqdoorjln plw ghp Dqvsuxfk dxi Dqzhqgedunhlw lq ghq
qdwÿuolfkhq Vsudfkhq hlqh Ehjuÿqgxqj iÿu glh jhvhw}whq Uhjhoq jhkùuw1 Glhvh Ehjuÿqgxqj
vfkolh�w qlfkw dxv/ gd� dqghuh Uhjhov|vwhph hehqidoov ehjuÿqghw zhughq nùqqhq> lq lku zhughq
glh lqwxlwlyhq Udkphqehglqjxqjhq irupxolhuw/ lqqhukdoe ghuhu glh hqwvsuhfkhqgh Nrqglwlrqdo0
orjln vlqqyroo dqzhqgedu lvw1 Zhqq vrofkh ßehuohjxqjhq dxvuhlfkhqg ghxwolfk irupxolhuw vlqg/
huodxehq vlh hv/ glh Txdolwçw ghu H{solndwlrq ghv �zhqq 0 vr� lp irupdohq V|vwhp }x ehxuwhlohq1

Rezrko gdv Ihvwohjhq ghu Uhjhoq iÿu ghq Nrqglwlrqdorshudwru hlq qrupdwlyhu Dnw lvw xqg
dovr dekçqjlj yrq ghq Devlfkwhq xqg Yrukdehq ghv Orjlnhuv/ ehvlw}w glh Nrqglwlrqdoorjln hlqhq
ehvfkuhlehqghq Dvshnw1 Mhghu Qxw}hu hlqhu qdwÿuolfkhq Vsudfkh/ lq ghu hlq �zhqq 0 vr� yru0
nrppw/ kdw lqwxlwlyh Yruvwhooxqjhq gduÿehu/ qdfk zhofkhq Uhjhoq glhvhu Rshudwru lq hlqidfkhq
Içoohq jheudxfkw zlug1 Hlq irupdohu Nrqglwlrqdorshudwru zlug lqwxlwly xp vr dn}hswdeohu vhlq/
mh phku ghu Qxw}hu glhvh Uhjhoq dxfk zlhghu�qghw1 Hlq nrqglwlrqdoorjlvfkhv V|vwhp ehvfkuhlew
dovr lp Lghdoidoo dxfk hlqhq pùjolfkvw jur�hq nrqvlvwhqwhq Whlo ghu Uhjhoq iÿu �zhqq 0 vr� dxv
ghu Xpjdqjvvsudfkh/ dx�hughp elhwhw hv qdwÿuolfk Uhjhoq iÿu nrpsol}lhuwhuh Içooh/ glh lq ghu
Xpjdqjvvsudfkh qlfkw jhuhjhow vlqg1
ßexqj=
Irupxolhuhq Vlh irojhqgh Dxvvdjhq dov Nrqglwlrqdodxvvdjhq=
d, Zdvvhu kdw glh juù�wh Glfkwh ehl 7�F1
e, Vwçqgljhv ßehq iÿkuw }xp Huiroj1
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Devfkqlww 4615 Zdkukhlwvzhuwh yrq Nrqglwlrqdodxvvdjhq
f, Nhlqh Iudjh eolhe xqehdqwzruwhw1
g, Vredog ghu Vwurp hlqjhvfkdowhw lvw/ vfkoçjw ghu ]hljhu dp Ph�jhuçw dxv1
h, Ghu Vwxghqw kçwwh ehl  hl�ljhuhu Yruehuhlwxqj hlq ehvvhuhv Suÿixqjvhujheqlv huhlfkw1

4615 Zdkukhlwvzhuwh yrq Nrqglwlrqdodxvvdjhq
Nrqglwlrqdodxvvdjhq vlqg qlfkw zdkukhlwvixqnwlrqdo1 Lp Jhjhqvdw} }x ghq Rshudwruhq ghu
nodvvlvfkhq Dxvvdjhqorjln jhqÿjw hv iÿu glh Ihvwvwhooxqj ghu Zdkukhlw hlqhu Dxvvdjh � $ �
qlfkw/ glh Zdkukhlwvzhuwh ghu Dxvvdjhq � xqg � }x nhqqhq1 Dxfk }xu Ihvwhooxqj ghu Idovfkkhlw
yrq �$ � jhqÿjw gdv Zlvvhq xp glh Zdkukhlwvzhuwh yrq � xqg � qxu lq hlqhp hlq}ljhq Idoo=
Zhqq� zdku lvw xqg� idovfk/ gdqq lvw glh Dxvvdjh�$ � idovfk1 Nrqglwlrqdodxvvdjhq nùqqhq
dovr ehl hlqhu eholheljhq Nrpelqdwlrq ghu Zdkukhlwvzhuwh ghu vlh nrqvwlwxlhuhqghq Whlodxvvdjhq
idovfk vhlq=
4, Zhqq hlq Hohnwurq qhjdwly jhodghq lvw/ vr vlqg glh jhudghq ]dkohq rkqh Uhvw gxufk 2 whloedu1
5, Zhqq S gxufk 2 whloedu lvw/ lvw S qlfkw gxufk � whloedu1
6, Zhqq hlq Hohnwurq srvlwly jhodghq lvw/ vr lvw vhlqh Pdvvh jhulqjhu dov glh hlqhv Zdvvhuvwr�0

dwrpnhuqv1
7, Zhqq hlq Hohnwurq srvlwly jhodghq lvw/ vr lvw S qlfkw gxufk � whloedu1
Glh huvwh Dxvvdjh lvw idovfk/ rezrko vrzrko Dqwh}hghqw dov dxfk Nrqvhtxhqw zdku vlqg1 Glhvh
Dxvvdjh zÿugh/ plw ghu Vxemxqnwlrq h{sol}lhuw/ dxv glhvhp Juxqg zdku vhlq1 Hlqh vrofkh H{0
solndwlrq lvw iÿu glh huvwh Dxvvdjh dehu r�hqvlfkwolfk ghvkdoe xqjÿqvwlj/ zhlo }zlvfkhq ghu qhjd0
wlyhq Odgxqj hlqhv Hohnwurqv xqg Whloedunhlwvuhjhoq nhlqh ]xvdpphqkçqjh ehvwhkhq1 Mhpdqg/
ghu plw ghq vhpdqwlvfkhq Uhjhoq iÿu glh Vxemxqnwlrq qlfkw yhuwudxw lvw/ nùqqwh hlqzhqghq=
�Dehu zhqq Hohnwurqhq qlfkw qhjdwly jhodghq vlqg/ vlqg glh jhudghq ]dkohq grfk dxfk gxufk 2
whloedu1�

Glh }zhlwh Dxvvdjh/ plw zdkuhp Dqwh}hghqw xqg idovfkhp Nrqvhtxhqw/ lvw dxfk ghvzhjhq
idovfk/ zhlo }zlvfkhq ghu Whloedunhlw gxufk 5 xqg ghu gxufk 6 nhlq vrofkhu ]xvdpphqkdqj
ehvwhkw1 Vlh eohlew dxfk idovfk/ zhqq glh Dxvvdjh plw hlqhu Vxemxqnwlrq dov Kdxswrshudwru
h{sol}lhuw zlug= glh Vxemxqnwlrq lvw +qxu gdqq, idovfk/ zhqq gdv Yrughujolhg zdku xqg gdv
Klqwhujolhg idovfk lvw1 Vrofkh Dxvvdjhq plw ghp Nrqglwlrqdorshudwru vlqg lpphu idovfk/ zhlo
vrqvw glh Dewuhqqxqjvuhjho iÿu ghq Nrqglwlrqdorshudwru E�$ �� a� c � qlfkw jhowhq zÿugh1
Glhvh ehvfkuhlew dehu ghq }hqwudohq Sxqnw ghu Ehglqjwkhlw ÿehukdxsw xqg lvw ghvkdoe iÿu dooh
Nrq}hswlrqhq yrq Lpsolndwlrqhq xqyhu}lfkwedu1

Glh gulwwh Dxvvdjh lvw qlfkw ghvkdoe idovfk/ zhlo gdv Dqwh}hghqw idovfk xqg gdv Nrqvhtxhqw
zdku lvw/ vrqghuq zhlo ghu ]xvdpphqkdqj }zlvfkhq ghu Odgxqj xqg ghu Pdvvh ghv Hohnwurqv
qlfkw vwlppw1 Hlq Hlqzdqg jhjhq glhvh Dxvvdjh zÿugh vlfkhu hwzd vr irupxolhuw zhughq= �Dehu
hlq Hohnwurq lvw grfk qhjdwly jhodghq/ xqg dx�hughp jlew hv grfk srvlwly jhodghqh Whlofkhq/
glh vfkzhuhu vlqg dov hlq Zdvvhuvwr�dwrpnhuq�1

]zhlihoorv lvw glh ylhuwh Dxvvdjh/ lq ghu Dqwh}hghqw xqg Nrqvhtxhqw idovfk vlqg/ qlfkw zdku1
Doohuglqjv ndqq ghu Hlqzdqg jhjhq glhvh Dxvvdjh dxfk lq ghu Irup= �Gdv lvw md vlqqorv�
huirojhq> ehl glhvhp ]xjdqj lvw glh Dxvvdjh zhghu zdku qrfk idovfk +vlh kdw hqwzhghu nhlqhq
rghu hlqhq gulwwhq Zhuw,1 Klhu zhughq vrofkh Dxvvdjhq dov idovfk ehwudfkwhw/ yru doohp/ zhlo gdv
Nulwhulxp iÿu gdv �zhghu idovfk qrfk zdku� xqnodu lvw1 Zduxp zhughq glh }zhlwh xqg glh gulwwh
Dxvvdjh qlfkw dov vlqqorv ehwudfkwhw/ dehu pdqfkpdo glh huvwh xqg glh ylhuwhB Hv lvw gxufkdxv
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yruvwhooedu/ gd� iÿu ghq hlqhq hlq dqjhqrpphqhu ]xvdpphqkdqj }zlvfkhq ghu Whloedunhlw gxufk
2 xqg ghu gxufk � jhqdxvr vfkrfnlhuhqg xqg xqvlqqlj lvw/ zlh iÿu ghq dqghuhq ghu }zlvfkhq ghu
Odgxqj hlqhv Whlofkhqv hlqhuvhlwv xqg Whloedunhlwvuhjhoq dxi ghu dqghuhq Vhlwh1

Hv odvvhq vlfk ohlfkw Ehlvslhoh dqdorj }x ghq Dxvvdjhq 4/ 6 xqg 7 �qghq/ lq ghqhq glh
Nrqglwlrqdodxvvdjh zdku lvw1

Ehl ghu Glvnxvvlrq ghu ylhu Ehlvslhodxvvdjhq zxugh phkuidfk dxi ghq ihkohqghq ]xvdpphq0
kdqj klqjhzlhvhq1 Doohlq dq ghq Ehlvslhohq iÿu glh Ixqnwlrqhq/ glh Nrqglwlrqdodxvvdjhq lq
ghu Vsudfkh huiÿoohq nùqqhq/ oç�w vlfk ehuhlwv hunhqqhq/ gd� vrofkh ]xvdpphqkçqjh vhku xq0
whuvfklhgolfk vhlq nùqqhq1 Lp Ndslwho }xu Irojhuxqjvwkhrulh lvw hlqh Duw ghv ]xvdpphqkdqjv
ehuhlwv dxviÿkuolfk ehvsurfkhq zrughq= ghu }zlvfkhq Yrudxvvhw}xqj xqg Irojhuxqj lq hlqhu
Dxvvdjh ghu orjlvfkhq Irojheh}lhkxqj1 Hv zlug vlfk }hljhq/ gd� dxfk vrofkh ]xvdpphqkçqjh
plw Nrqglwlrqdodxvvdjhq irupxolhuw zhughq nùqqhq1 Glh gruw glvnxwlhuwhq V|vwhph yrq qlfkw0
zdkukhlwvixqnwlrqdohq Lpsolndwlrqhq vlqg dooh dxfk Yhuvxfkh/ qlfkwnodvvlvfkh Prghooh iÿu gdv
�zhqq 0 vr� }x vfkd�hq1 Doohuglqjv jlow dxfk= zdv Sdudgr{lh ghu pdwhuldohq rghu vwulnwhq Lp0
solndwlrq lq eh}xj dxi glh orjlvfkh Irojheh}lhkxqj lvw/ lvw dxfk hlqh vrofkh lq eh}xj dxi hlqhq
lqwxlwly dn}hswdeohq Nrqglwlrqdorshudwru/ hlqh vwuhqjh Lpsolndwlrq zçuh qxu gdqq hlqh Oùvxqj
iÿu glh Nrqglwlrqdoorjln/ zhqq doojhphlqh Nulwhulhq dqjhjhehq zÿughq/ zdqq Iruphoq sdudgr{
vlqg xvz1 Glhvh Ndonÿoh zhughq gdkhu lp zhlwhuhq qlfkw phku ehwudfkwhw1

Zlh vfkrq huoçxwhuw/ vlqg glh irupxolhuwhq ]xvdpphqkçqjh xqg glh vsudfkolfkhq Plwwho }xu
Irupxolhuxqj vhku }dkouhlfk xqg xqwhuvfklhgolfk1 Glhv xqg glh xqxpjçqjolfkh Qruplhuxqj ghu
Yhuzhqgxqj yrq �zhqq 0 vr� ohjhq hv qdkh/ Nrqglwlrqdodxvvdjhq }xqçfkvw }x nodvvl�}lhuhq1 Lp
Jhjhqvdw} }x ghq phlvwhq Orjlnhuq/ glh vlfk plw Nrqglwlrqdoorjln ehvfkçiwljhq xqg }xphlvw
qdfk ghq vsudfkolfkhq Plwwhoq rghu ghq Ixqnwlrqhq nodvvl�}lhuhq/ zlug klhu hlqh Nodvvl�ndwlrq
qdfk ghu Duw xqg Zhlvh/ zlh Nrqglwlrqdodxvvdjhq jheloghw zhughq/ yrujhvfkodjhq1

ßexqjhq=

41 Eloghq Vlh Ehlvslhoh iÿu zdkuh Nrqglwlrqdodxvvdjhq=
d, ghuhq Dqwh}hghqw xqg Nrqvhtxhqw zdku vlqg>
e, ghuhq Dqwh}hghqw xqg Nrqvhtxhqw idovfk vlqg>
f, ghuhq Dqwh}hghqw idovfk xqg ghuhq Nrqvhtxhqw zdku lvw$

51 ßehuohjhq Vlh vlfk Ehlvslhoh gdiÿu/ zhofkh Duwhq yrq ]xvdpphqkçqjhq gxufk Nrqglwlrqdo0
dxvvdjhq irupxolhuw zhughq nùqqhq$

61 Vfkdxhq Vlh vlfk qrfk hlqpdo gdv Ndslwho }xu Irojhuxqjvwkhrulh dq/ xqg irupxolhuhq Vlh
dqvfkolh�hqg Lkuh Phlqxqj }xu Vxemxqnwlrq/ }xu vwulnwhq Lpsolndwlrq xqg }xu Lpsolndwlrq
ghv V|vwhpv H dov orjlvfkh Prghooh ghv �zhqq 0 vr�/ xqg ehjuÿqghq Vlh glhvh$

71 Zhofkh ghu irojhqghq Nrqglwlrqdodxvvdjhq vhkhq Vlh dov vlqqyroo dq xqg zhofkh qlfkwB
d, Zhqq hv uhjqhw rghu qlfkw uhjqhw/ vr lvw 2 � 2 ' e1
e, Zhqq hlqh Sulp}dko gxufk b whloedu lvw/ vr lvw vlh gxufk � whloedu1
f, Zhqq hlq Nùushu vlfk dq hlqhp Ruw xqg johlfk}hlwlj qlfkw dq glhvhp Ruw eh�qghw/ vr

ehzhjw hu vlfk1
g, Zhqq hlq Nùushu huklw}w zlug/ vr ghkqw hu vlfk dxv1
h, Zhqq 2 � 2 ' D/ vr lvw ghu Vfkqhh zhl�1
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4616 Duwhq yrq Nrqglwlrqdodxvvdjhq
Nrqglwlrqdodxvvdjhq zhughq jhzrqqhq=
4, dxv hpslulvfkhq Xqwhuvxfkxqjhq>
5, dxv Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj>
6, dxv whuplqrorjlvfkhq Ihvwohjxqjhq>
7, gxufk Vhw}hq yrq D{lrphq xqg Srvwxodwhq>
8, dxv dqghuhq Dxvvdjhq +dxfk Nrqglwlrqdodxvvdjhq, qdfk orjlvfkhq Uhjhoq1
Hpslulvfkh Xqwhuvxfkxqjhq vlqg nhlq uhlq orjlvfkhv Yhuidkuhq/ xqg vlh vlqg dxfk qlfkw dxi
glh Hehqh ghu Vsudfkh ehjuhq}w1 Glhvh Duw xqg Zhlvh/ Nrqglwlrqdodxvvdjhq }x jhzlqqhq/
xqwhuvfkhlghw vlfk gdulq zhvhqwolfk yrq ghq xqwhu 5 elv 8 jhqdqqwhq1 Hlq Ehlvslho iÿu hlqh
Nrqglwlrqdodxvvdjh/ glh dxv hpslulvfkhq Xqwhuvxfkxqjhq jhzrqqhq zhughq ndqq/ lvw glh Dxv0
vdjh �Lpphu zhqq gxufk glhvh Ohlwxqj Vwurp  lh�w/ eloghw vlfk xp vlh khuxp hlq Pdjqhwihog�1
Vrofkh dootxdqwl�}lhuwhq nrqglwlrqdohq Dxvvdjhq ÿehu Uhodwlrqhq }zlvfkhq Huhljqlvvhq +ghp
Vwurpgxufk x� xqg ghp Pdjqhwihogdxiedx, vlqg ghvkdoe ehvrqghuv lqwhuhvvdqw/ zhlo vlh jh0
phlqklq dov hpslulvfkh Jhvhw}hvdxvvdjhq yhuvwdqghq zhughq1 Gdv hpslulvfkh Jhvhw}/ zhofkhv
yrq ghu Ehlvslhodxvvdjh ehkdxswhw zlug/ lvw gdv yrp uhjhopç�ljhq ]xvdpphqkdqj }zlvfkhq
ghp Vwurp x� lp Ohlwhu xqg ghp Pdjqhwihogdxiedx xp lkq khuxp1 Nrqglwlrqdodxvvdjhq/
glh dxv hpslulvfkhq Xqwhuvxfkxqjhq jhzrqqhq zrughq vlqg/ zhughq lq Dekçqjljnhlw yrq ghu
Txdolwçw ghu hpslulvfkhq Xqwhuvxfkxqjhq dov zdku rghu idovfk ehzhuwhw1

Dxv hlqhu Dxvvdjh ghu orjlvfkhq Irojheh}lhkxqj ndqq hlqh Nrqglwlrqdodxvvdjh qdfk irojhqghu
Uhjho jhzrqqhq zhughq=
Lq hlqhu Dxvvdjh � c � zhughq gdv ]hlfkhq ghu orjlvfkhq Irojheh}lhkxqj gxufk ghq Nrqgl0
wlrqdorshudwru xqg glh Qdphq ghu Dxvvdjhq � xqg � gxufk glh Dxvvdjhq vhoevw huvhw}w1

Hlq Ehlvslho iÿu hlqh vrofkh Nrqglwlrqdodxvvdjh lvw glh Dxvvdjh � a � $ �/ glh dxv D{lrp
D6 ghv V|vwhpv ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj jhzrqqhq zhughq ndqq1 Dxvvdjhq/ glh
dxv Dxvvdjhq ghu orjlvfkhq Irojheh}lhkxqj jhzrqqhq zxughq/ zhughq dov zdku rghu idovfk lq
Dekçqjljnhlw gdyrq dqhundqqw/ re glh }xjuxqgh olhjhqgh Dxvvdjh ghu orjlvfkhq Irojheh}lh0
kxqj Wkhruhp lp yhuzhqghwhq V|vwhp ghu Irojheh}lhkxqj lvw rghu qlfkw1 Mh qdfkghp/ zhofkh
Irup ghu orjlvfkhq Irojheh}lhkxqj yhuzhqghw zlug/ nrppw pdq }x xqwhuvfklhgolfkhq jÿowljhq
Nrqglwlrqdodxvvdjhq1

Lp qçfkvwhq Devfkqlww glhvhv Ndslwhov zhughq Yhuidkuhq yrujhvwhoow/ qdfk ghqhq pdq d{lr0
pdwlvlhuwh V|vwhph vrofkhu Nrqglwlrqdodxvvdjhq hukçow1

Whuplqrorjlvfkh Ihvwohjxqjhq vlqg Srvwxodwh ÿehu ghq Jheudxfk yrq Whuplql1 Glh ehndqq0
whvwh Duw whuplqrorjlvfkhu Ihvwohjxqjhq vlqg Gh�qlwlrqhq/ plw ghuhq Kloih hlq Whuplqxv xqwhu
Yhuzhqgxqj dqghuhu Whuplql qhx lq hlqh Vsudfkh hlqjhiÿkuw zlug1 Lp vwuhqjhq Vlqqh vlqg dovr
Gh�qlwlrqhq nhlqh Dxvvdjhq/ glh zdku rghu idovfk vlqg/ vrqghuq vsudfkolfkh Kdqgoxqjhq/ glh zlh
dqghuh Kdqgoxqjhq }zhfnpç�lj rghu xq}zhfnpç�lj/ jhoxqjhq rghu pl�oxqjhq vlqg1 Ghvkdoe
lvw glh lq zlvvhqvfkdiwolfkhq Wh{whq kçx�j dq}xwuh�hqgh Irupxolhuxqj/ gd� dxv hlqhu Gh�qlwlrq
glhvh rghu mhqh Irojhuxqjhq jh}rjhq zhughq/ lp vwuhqjhq Vlqqh xqnruuhnw= glh Uhodwlrq ghu
Irojheh}lhkxqj lvw qxu iÿu Dxvvdjhq gh�qlhuw1 Doohuglqjv odvvhq vlfk glh Uhjhoq dqjhehq/ qdfk
ghqhq pdq dxv Gh�qlwlrqhq Dxvvdjhq eloghq ndqq1 Hv vlqg glhvh Dxvvdjhq/ rghu Irojhuxqjhq
dxv glhvhq Dxvvdjhq/ glh jhphlqklq dov �Irojhuxqjhq dxv Gh�qlwlrqhq� eh}hlfkqhw zhughq1

Ehyru }zhl vrofkh Uhjhoq xqg Ehlvslhoh iÿu vlh ehwudfkwhw zhughq/ zlug hlq Rshudwru dov
Hqwvsuhfkxqj ghv �jhqdx gdqq/ zhqq� gh�qlhuw/ ghu lq vrofkhq Içoohq yhuzhqghw zlug=
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G41 �' � �(es E�$ �� a E� $ ��
Glhvhu Rshudwru zlug Elnrqglwlrqdorshudwru jhqdqqw1

Gd glh Gh�qlwlrqvwkhrulh klhu qrfk qlfkw Jhjhqvwdqg ghu Xqwhuvxfkxqj lvw/ vroohq qxu }zhl
jdq} doojhphlqh Gh�qlwlrqvvfkhpdwd yhuzhqghw zhughq=
@ 4(es K/ zrehl @ xqg K Whuplql vlqg/ 0 ghu Whuplqxv @ lvw gh�qlwlrqvjohlfk ghp Whuplqxv
K> xqg
� �(es �/ zrehl � xqg � Dxvvdjhq vlqg/ 0 glh Dxvvdjh � lvw gh�qlwlrqvjohlfk ghu Dxvvdjh
�1

Hlq Ehlvslho iÿu gdv huvwh Vfkhpd lvw glh Gh�qlwlrq= �Hlqh orjlvfk lqghwhuplqlhuwh Irupho lvw
qdfk Gh�qlwlrq hlqh Irupho/ glh zhghu Wdxwrorjlh qrfk Nrqwudglnwlrq lvw1� Lq lku zlug ghu
Whuplqxv �orjlvfk lqghwhuplqlhuwh Irupho� plw Kloih ghu +yrukhu lujhqgzlh dqghuv gh�qlhuwhq,
Whuplql �Wdxwrorjlh� xqg �Nrqwudglnwlrq� gh�qlhuw1 Dov Uhjho }xu Elogxqj yrq Dxvvdjhq ndqq
yhuzhqghw zhughq=
Zhqq @ 4(es K/ vr lvw � ' �/ zrehl � dxv � gxufk Huvhw}hq yrq Yrunrpphq yrq @ lq �
gxufk K hqwvwdqg/ hlqh zdkuh Dxvvdjh1

Qdfk glhvhu Uhjho oç�w vlfk dxv ghu Ehlvslhogh�qlwlrq glh Dxvvdjh= �Glh nÿu}hvwh dxvvdjhqor0
jlvfkh Irupho lvw hlqh orjlvfk lqghwhuplqlhuwh Irupho jhqdx gdqq/ zhqq vlh zhghu Wdxwrorjlh
qrfk Nrqwudglnwlrq lvw� jhzlqqhq1

Hlq Ehlvslho iÿu gdv }zhlwh Vfkhpd lvw glh Gh�qlwlrq= �Hlq ghgxnwlyhv orjlvfkhv V|vwhp
lvw vhpdqwlvfk zlghuvsuxfkviuhl khl�w qdfk Gh�qlwlrq/ gd� lq glhvhp V|vwhp nhlqh Irupho �
vr yrunrppw/ gd� vrzrko � dov dxfk �� Wkhruhp vlqg�1 Dxfk glh Gh�qlwlwlrq G4 jhqÿjw
glhvhp Vfkhpd1 Plw glhvhp Yhuidkuhq zhughq kçx�j Suçglndwh gh�qlhuw= hlqh Dxvvdjh ÿehu
gdv V|vwhp zlug gh�qlwlrqvjohlfk hlqhu dqghuhq ÿehu glhvhv V|vwhp jhvhw}w1 Dov Uhjho }xu
Elogxqj yrq Dxvvdjhq ndqq r�hqvlfkwolfk yhuzhqghw zhughq=
Zhqq � �(es �/ vr lvw �' � hlqh zdkuh Dxvvdjh1

Qdfk glhvhu Uhjho oç�w vlfk dxv ghu Ehlvslhogh�qlwlrq glh Dxvvdjh �Hlq ghgxnwlyhv orjlvfkhv
V|vwhp lvw vhpdqwlvfk zlghuvsuxfkviuhl jhqdx gdqq/ zhqq lq glhvhp V|vwhp nhlqh Irupho � vr
yrunrppw/ gd� vrzrko � dov dxfk �� Wkhruhp vlqg� jhzlqqhq1

Glh ehlghq Elogxqjvuhjhoq iÿu Nrqglwlrqdodxvvdjhq dxv Gh�qlwlrqhq vlqg qxu Ehlvslhoh iÿu
Yhuidkuhq/ Nrqglwlrqdodxvvdjhq dxv whuplqrorjlvfkhq Ihvwohjxqjhq }x eloghq1 Plw Kloih ghu lp
Ndslwho �Whuplqlwkhrulh� ehvfkulhehqhq Plwwho nùqqhq zhlwhuh vrofkh Uhjhoq irupxolhuw zhughq1

Dxvvdjhq ghu Irup �Zhqq �/ vr �� nùqqhq dov D{lrph rghu Srvwxodwh jhvhw}w zhughq/
xp gdqq qdfk orjlvfkhq Uhjhoq Vfkoÿvvh dxv lkqhq }lhkhq }x nùqqhq1 Hlq Ehlvslho gdiÿu dxv
ghu Zlvvhqvfkdiwvjhvfklfkwh lvw hlqhv ghu D{lrph ghu Qhzwrqvfkhq Phfkdqln= �Hlq Nùushu
eh�qghw vlfk vrodqjh lp ]xvwdqg uhodwlyhu Uxkh rghu jhudgolqlj johlfkiùupljhu Ehzhjxqj/ vr0
odqjh glh Vxpph doohu dxi lkq hlqzlunhqghq Nuçiwh johlfk Qxoo lvw�1 Glhvhv D{lrp oç�w vlfk dov
Elnrqglwlrqdodxvvdjh dxvguÿfnhq1

Dq glhvhu Vwhooh vhl ehuhlwv gdudxi klqjhzlhvhq/ gd� luuhdoh Nrqglwlrqdodxvvdjhq kçx�j dov
Srvwxodwh jhvhw}w zhughq1 Luuhdoh Nrqglwlrqdodxvvdjhq vlqg Nrqglwlrqdodxvvdjhq/ ghuhq Dqwh0
}hghqw idovfk lvw1 Dov Srvwxodwh zhughq vlh lq Dekdqgoxqjhq ÿehu Jhvfklfkwh rghu ÿehu yhu0
jdqjhqh Kdqgoxqjhq hlq}hoqhu Phqvfkhq yhuzhqghw= �Zhqq Urp lp gulwwhq sxqlvfkhq Nulhj
yhuoruhq kçwwh/ oçjh ghu Ydwlndqvwddw lq Qrugdiulnd� rghu �Zhqq Shwhu vlfk hlq zhqlj phku
Pÿkh jhjhehq kçwwh/ kçwwh hu qrfk hlq Wru jhvfkrvvhq�1 Lq vrofkhq Wh{whq vlqg glhvh Dxvvdjhq
riw xqÿehusuÿiedu xqg zhughq ghvkdoe dov Dxvguxfn ghu ßehu}hxjxqjhq ghv Dxwruv srvwxolhuw1
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Glh Vfkox�uhjhoq/ qdfk ghqhq Nrqglwlrqdodxvvdjhq dxv dqghuhq Dxvvdjhq jhzrqqhq zhughq

nùqqhq/ vlqg ghu }hqwudoh Whlo ghu Nrqglwlrqdoorjln1 Lp zhlwhuhq Vlqqh vlqg gdv qlfkw qxu Uh0
jhoq }xp Jhzlqqhq yrq Dxvvdjhq/ ghuhq Kdxswrshudwru ghu Nrqglwlrqdorshudwru lvw/ vrqghuq
dxfk }xp Vfkolh�hq dxv Nrqglwlrqdodxvvdjhq xqg }xp Vfkolh�hq dxv xqg dxi Qhjdwlrqhq/ Nrq0
mxqnwlrqhq xqg Dgmxqnwlrqhq yrq Nrqglwlrqdodxvvdjhq1 Hlq Ehlvslho iÿu hlqh xqxpvwulwwhqh
Uhjho lvw= �Dxv � xqg �� irojw �E�$ ���/ hlqh Uhjho/ ÿehu glh lp ]xvdpphqkdqj plw ghq
Zdkukhlwvzhuwhq iÿu Nrqglwlrqdodxvvdjhq ehuhlwv jhvsurfkhq zxugh1 Hlqh ylhoglvnxwlhuwh xqg
xpvwulwwhqh Uhjho lvw glh Wudqvlwlylwçwvuhjho iÿu Nrqglwlrqdodxvvdjhq=
�Dxv �$ � xqg � $ � irojw �$ ��1
Dxi glh Ehlvslhodxvvdjhq dxv ghp Devfkqlww ÿehu Gh�qlwlrqhq odvvhq vlfk glh Ehvhlwljxqjv0

uhjhoq iÿu Elnrqglwlrqdoh dqzhqghq= �Zhqq � ' �/ vr � $ �� xqg �Zhqq � ' �/ vr
� $ ��1 Gdqdfk ndqq pdq dxv glhvhq Dxvvdjhq ehlvslhovzhlvh dxi �Zhqq glh nÿu}hvwh or0
jlvfkh Irupho zhghu Wdxwrorjlh qrfk Nrqwudglnwlrq lvw/ vr lvw vlh hlqh orjlvfk lqghwhuplqlhuwh
Irupho� vfkolh�hq1

Ehyru hlq Ndonÿo iÿu glh Nrqglwlrqdoorjln dqjhjhehq zlug/ ehjuÿqghq zlu glh zlfkwljvwhq
Uhjhoq1
ßexqjhq=

41 Ehvwlpphq Vlh/ dxi zhofkh Duw glh irojhqghq Nrqglwlrqdodxvvdjhq jhzrqqhq zxughq=
d, Zhqq Zdogl hlq Gdfnho lvw/ lvw Zdogl hlq Kxqg1
e, Zhqq glh Txhuvxpph hlqhu ]dko gxufk � whloedu lvw/ vr lvw dxfk glh ]dko vhoehu gxufk �

whloedu1
f, Zhqq hlq Nùushu huklw}w zlug/ vr ghkqw hu vlfk dxv1
g, Zhqq hlq Guhlhfn johlfkvhlwlj lvw/ lvw hv dxfk johlfkzlqnolj1
h, Zhqq hlqh Irupho Wkhruhp lp V|vwhp ghv qdwÿuolfkhq Vfkolh�hqv lvw/ vr jlew hv iÿu glhvh

Irupho hlqhq Ehzhlv1
i, Zhqq Fdhvdu nrppdqglhuhqghu Jhqhudo ghu dphulndqlvfkhq Wuxsshq lq Ylhwqdp

jhzhvhq zçuh/ vr kçwwh hu ghq Hlqvdw} yrq Dwrpzd�hq ehirkohq1
51 Ilqghq Vlh Ehlvslhoh iÿu Nrqglwlrqdodxvvdjhq/ glh dxi phku dov hlqh Duw xqg Zhlvh hukdowhq

zhughq nùqqhq$
61 ßehuohjhq Vlh vlfk/ zlh idovfkh Nrqglwlrqdodxvvdjhq hqwvwhkhq nùqqhq$ Ilqghq Vlh Ehlvslhoh$
71 Ohvhq Vlh qrfk hlqpdo glh Gh�qlwlrq iÿu devroxwh xqg vhpdqwlvfkh Zlghuvsuxfkviuhlkhlw

orjlvfkhu V|vwhph qdfk$ ]hljhq Vlh Vfkulww iÿu Vfkulww/ zlh ghu Vdw} �Zhqq hlq ghgxnwlyhv
orjlvfkhv V|vwhp vhpdqwlvfk zlghuvsuxfkviuhl lvw/ vr lvw hv dxfk devroxw zlghuvsuxfkviuhl�
dov Irojhuxqj +lp huoçxwhuwhq Vlqq, dxv ghq Gh�qlwlrqhq }x hukdowhq lvw$

81 Eloghq Vlh glh G4 hqwvsuhfkhqgh Elnrqglwlrqdodxvvdjh/ xqg vfkolh�hq Vlh dxi }zhl Irojhuxq0
jhq$ Zduxp ndqq lq ghq hqwvwdqghqhq Iruphoq gdv ]hlfkhq$phkuidfk dxiwuhwhq/ zçkuhqg
gdv phkuidfkh Dxiwuhwhq yrq c plw jxwhp Juxqg v|qwdnwlvfk xqwhuexqghq zxughB

91 Qdfk zhofkhq Yhuidkuhq nùqqhq irojhqgh Nrqglwlrqdodxvvdjhq jhzrqqhq vhlqB
d, Zhqq � c � hlqh Irupho ghu Irojheh}lhkxqj lvw/ vr wulww lq � xqg lq � gdv ]hlfkhq ghu

Irojheh}lhkxqj qlfkw dxi1
e, Zhqq gdv Hvvhq yhuvdo}hq lvw/ lvw glh Nùfklq yhuolhew1
f, Zhqq ghu Kdkq nuçkw dxi ghp Plvw/ çqghuw vlfk gdv Zhwwhu rghu eohlew/ zlh hv lvw1
g, Zhqq glh Vxpph ghu dxi hlqhq Nùushu hlqzlunhqghq Nuçiwh johlfk Qxoo lvw/ vr eh�qghw

hu vlfk lq uhodwlyhu Uxkh rghu jhudgolqlj johlfkiùupljhu Ehzhjxqj1
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h, Zhqq hlqh ]dko jhudgh lvw/ vr lvw vlh gxufk 2 whloedu1
i, Zhqq hlq Ylhuhfn ylhu uhfkwh Zlqnho ehvlw}w/ vr kdoelhuhq vlfk glh Gldjrqdohq ghv

Ylhuhfnv1
j, Zhqq lfk qlfkw lqv Wkhdwhu xqg dxfk }hlwlj lqv Ehww jhkh/ jhkh lfk qlfkw lqv Wkhdwhu

rghu qlfkw }hlwlj lqv Ehww1
k, Zhqq pdq dooh Jhvhw}h vwxglhuhq vroowh/ vr kçwwh pdq jdu nhlqh ]hlw/ vlh }x ÿehuwuhwhq1

+Jrhwkh,
:1 Hunoçuhq Vlh/ zryrq glh Zdkukhlwvzhuwh ghu lq Dxijdeh 9 jhqdqqwhq Nrqglwlrqdodxvvdjhq

dekçqjlj vlqg$

4617 Nrqglwlrqdorshudwru xqg orjlvfkh Irojheh}lhkxqj
Lp Udkphq ghu nodvvlvfkhq pdwkhpdwlvfkhq Orjln zxughq Nrqglwlrqdodxvvdjhq riw plw Dxvvd0
jhq ÿehu glh orjlvfkh Irojheh}lhkxqj johlfkjhvhw}w1 ]xphlvw çx�huwh vlfk gdv vr/ gd� Dxvvdjhq
plw ghu Vxemxqnwlrq � � � +glh iÿu Nrqglwlrqdodxvvdjhq vwdqghq, dov �Dxv � irojw �� jh0
ohvhq zxughq1 Hlq Ehlvslho iÿu gdv odqjh ]hlw ÿeolfkh Gxufkhlqdqghuzhuihq yrq Vxemxqnwlrq/
Nrqglwlrqdorshudwru xqg Irojheh}lhkxqjvsuçglndw oç�w vlfk ehl ghp Orjlnhu xqg Pdwkhpdwlnhu
Qrylnry �qghq1 Hu vfkuhlew glh Vxemxqnwlrq hlqiÿkuhqg= ��$ �> glhvh Dxvvdjh lvw gdqq xqg
qxu gdqq idovfk/ zhqq � zdku xqg � idovfk lvw1 � khl�w Yrudxvvhw}xqj e}z1 Suçplvvh/ �
Ehkdxswxqj e}z1 Frqfoxvlr xqg glh Dxvvdjh �$ � Lpsolndwlrq1 Glhvhu Rshudwlrq hqwvsulfkw
lq ghu Xpjdqjvvsudfkh glh Yhunqÿsixqj �zhqq 111 vrc/ dovr klhu �zhqq �/ vr �c1� +Qrylnry 4<:6/
V1 53, Lp Dqvfkox� dq ghq jhçx�huwhq Jhgdqnhq/ gd� vlfk lq ghu Pdwkhpdwln glh Vxemxqnwlrq
dov H{solndwlrq iÿu gdv �zhqq 0 vr� gxufkjhvhw}w kdw/ nùqqwh pdq dxi ghq Jhgdqnhq nrpphq/
gd� }xplqghvw lqqhukdoe ghu Pdwkhpdwln hlqh jhzlvvh Johlfkvhw}xqj yrq Irojheh}lhkxqj/ Vxe0
mxqnwlrq xqg Nrqglwlrqdorshudwru xqvfkçgolfk rghu vrjdu ehuhfkwljw lvw1 Dehu vhoevw dxi glhvhp
Jhelhw jlow= Glh Xqwhuvfklhgh }zlvfkhq � c � xqg �$ � vlqg zhvhqwolfk/ dxfk zhqq orjlvfkh
Eh}lhkxqjhq }zlvfkhq lkqhq ehvwhkhq1

Ghu huvwh Xqwhuvfklhg ehvwhkw lp vhpdqwlvfkhq Qlyhdx/ dxi ghp vlfk glhvh Dxvvdjhq eh�q0
ghq1 Lq ghu Dxvvdjh � c � zlug hlqh Dxvvdjh ÿehu glh ehlghq Dxvvdjhq � xqg � jhwur�hq1 Gdv
]hlfkhq c vwhkw iÿu hlq orjlvfkhv Suçglndw/ zhofkhv Vxemhnwhq }xjhvsurfkhq zlug +rghu dejh0
vsurfkhq zhughq ndqq,1 V|qwdnwlvfk kdehq vrofkh Dxvvdjhq glh Irup EE|�c |��# c�/ zrehl#
ghu Suçglndwlrqvrshudwru ghv ]xvsuhfkhqv xqg | ghu whuplqleloghqgh Rshudwru �glh Dxvvdjh 111�
lvw1 Lq ghu Dxvvdjh �$ � gdjhjhq zlug gduÿehu jhvsurfkhq/ zruÿehu dxfk lq � xqg � jhvsur0
fkhq zlug/ xqg qlfkw ÿehu glh Dxvvdjhq � xqg �1 Glhvhu juxqgohjhqgh Xqwhuvfklhg }zlvfkhq
Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj xqg Nrqglwlrqdodxvvdjhq hupùjolfkwh qlfkw qxu ghq
Dxiedx yrq sdudgr{lhqiuhlhq V|vwhphq ghu orjlvfkhq Irojheh}lhkxqj/ vrqghuq hupùjolfkw dxfk/
ghq ]xvdpphqkdqj }zlvfkhq Irojheh}lhkxqjvwkhrulhq xqg Nrqglwlrqdoorjln }x irupxolhuhq1

Ghu }zhlwh zhvhqwolfkh Juxqg/ hlqh Johlfkvhw}xqj yrq �Dxv ghu Dxvvdjh � irojw orjlvfk glh
Dxvvdjh �� plw �Zhqq �/ vr �� de}xohkqhq/ olhjw gdulq/ gd� glh Nodvvh ghu Nrqglwlrqdodxv0
vdjhq xpidvvhqghu lvw dov glh ghu Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj1 Lp Devfkqlww }xu
Nodvvl�ndwlrq ghu Nrqglwlrqdodxvvdjhq zxugh huoçxwhuw/ gd� Nrqglwlrqdodxvvdjhq dxv Dxvvdjhq
ÿehu glh orjlvfkh Irojheh}lhkxqj jhzrqqhq zhughq nùqqhq/ dehu dxfk dxi dqghuh Zhlvh1 Hlqh
Nrqglwlrqdodxvvdjh/ glh dxi Juxqg hpslulvfkhu Xqwhuvxfkxqjhq jlow/ lvw vlfkhu vhowhq Hqwvsuh0
fkxqj hlqhv Wkhruhpv hlqhu orjlvfkhq Irojhuxqjvwkhrulh1

Dqghuh Orjlnhu xqwhuvfkhlghq dxv dqghuhq Juÿqghq Nrqglwlrqdodxvvdjhq yrq Dxvvdjhq ÿehu
glh orjlvfkh Irojheh}lhkxqj1 Vr jlew hv ehlvslhovzhlvh glh Phlqxqj/ gd� glh Nodvvhq hqwvsuhfkhq0
ghu Dxvvdjhq vfkrq ghvkdoe xqwhuvfklhghq zhughq pÿvvhq/ zhlo hv k|srwkhwlvfkh Jhjhqehlvslhoh
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jhjhq Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj jlew/ glh nhlqh k|srwkhwlvfkhq Jhjhqehlvslhoh
jhjhq glh hqwvsuhfkhqghq Nrqglwlrqdodxvvdjhq vlqg +Qxwh 4<;3/ V1 9,1

Qdfk ghu lp Devfkqlww 6 dqjhjhehqhq Elogxqjvuhjho ndqq lq mhghp V|vwhp ghu orjlvfkhq
Irojheh}lhkxqj iÿu mhgh Dxvvdjh ÿehu glh orjlvfkh Irojheh}lhkxqj hlqh Nrqglwlrqdodxvvdjh jh0
eloghw zhughq1 Gd}x zhughq gdv Irojheh}lhkxqjvsuçglndw gxufk ghq Nrqglwlrqdorshudwru xqg
glh Qdphq ghu Dxvvdjhq � xqg � gxufk glh Dxvvdjhq � xqg � vhoevw huvhw}w1 Juxqgvçw}olfk
px� hlqh vrofkh Elogxqjvuhjho iÿu glhvh Nrqglwlrqdodxvvdjhq iÿu eholheljh Wkhrulhq ghu Irojh0
eh}lhkxqj jhowhq> zhqq hlqpdo hlqh Wkhrulh ghu Irojheh}lhkxqj plw ghq Wkhruhphq �� c ��
dxvjhzçkow zxugh/ vr vlqg qdfk ghu Uhjho dooh Nrqglwlrqdoiruphoq �� $ �� jÿowlj1 Glhvh Dxv0
vdjhq vlqg gdqq dxv uhlq orjlvfkhq Juÿqghq zdku1 Zhqq zhlwhu lq glhvhp Devfkqlww dov Edvlv
iÿu glh Elogxqj yrq Nrqglwlrqdodxvvdjhq gdv V|vwhp ghu vwulnwhq Irojheh}lhkxqj IN yhuzhq0
ghw zlug/ vr kdw gdv }zhl Juÿqgh1 Huvwhqv kdowhq zlu hv lp jhjhehqhq ]xvdpphqkdqj iÿu
gdv dp ehvwhq ehjuÿqghwh V|vwhp/ xqg }zhlwhqv vroo glh Nrqglwlrqdowkhrulh lp Udkphq glhvhu
Nrq}hswlrq yrq Irojheh}lhkxqj hqwzlfnhow zhughq1

V|vwhph yrq Nrqglwlrqdodxvvdjhq odvvhq vlfk dxi xqwhuvfklhgolfkhq Zhjhq dxiedxhq1 ]x0
qçfkvw lvw hv r�hqvlfkwolfk pùjolfk/ }xp V|vwhp I V ghu orjlvfkhq Irojheh}lhkxqj hlqh Uhjho
klq}x}xiÿjhq/ glh hv jhvwdwwhw/ yrq Wkhruhphq ghu Irup � c � }x Wkhruhphq ghu Irup �$ �
ÿehu}xjhkhq xqg vr hlq V|vwhp ghu Nrqglwlrqdoorjln IN }x jhzlqqhq1 Zhlwhu huuhlfkw pdq
glhvhoeh Nodvvh yrq Nrqglwlrqdodxvvdjhq/ zhqq lq ghu Irupxolhuxqj yrq IN hqwvsuhfkhqg yhu0
idkuhq zlug= Lq ghq D{lrphq zlug gdv ]hlfkhq c gxufk gdv ]hlfkhq $ huvhw}w xqg lq ghq
Irupxolhuxqjhq ghu Uhjhoq hehqidoov1 Hlq gulwwhu Zhj vroo klhu qçkhu yrujhvwhoow zhughq=
Glh Vsudfkh ghv V|vwhpv I V zlug xp ghq Nrqglwlrqdorshudwru $ xqg glh irojhqgh Gh�qlwlrq
huzhlwhuw=
Zhqq � xqg � Vdw}iruphoq vlqg/ lvw dxfk E�$ �� hlqh Vdw}irupho1

Vdw}iruphoq ghu hehq hlqjhiÿkuwhq Duw khl�hq Nrqglwlrqdoh1
]x ghq D{lrphq xqg Uhjhoq yrq I V zhughq }xvçw}olfk klq}xjhiÿjw=
D431 c �$ �>
U71 Zhqq � c � xqg c � $ �/ vr c �$ �1
Lp vr irupxolhuwhq V|vwhp IVN vlqg dooh Wkhruhph hqwzhghu Dxvvdjhq ÿehu glh orjlvfkh Iro0
jheh}lhkxqj rghu Nrqglwlrqdoh1 R�hqvlfkwolfk jhowhq irojhqgh Phwdwkhruhph=
PW41 Zhqq c � lq I VN / vr lvw � hlq Nrqglwlrqdo1
PW51 � c � lvw Wkhruhp lq IV jhqdx gdqq/ zhqq � c � Wkhruhp lq I VN lvw1
PW61 � c � lvw Wkhruhp lq IV jhqdx gdqq/ zhqq c �$ � Wkhruhp lq IVN lvw1
PW71 Zhqq c �$ � xqg c � $ �/ vr c E� b��$ �1
+Zhqq � c � xqg � c � Wkhruhph yrq I V vlqg/ vr lvw dxfk � b � c � Wkhruhp glhvhv
V|vwhpv1,
PW81 Zhqq c E�a�� $ � xqg lq � vlqg nhlqh Yduldeohq/ glh lq � rghu lq � yrunrpphq/
vr c �$ �1

Ehzhlv= Zhjhq PW6 uhlfkw hv dxv/ irojhqghq Vdw} }x ehzhlvhq=
Zhqq � a � c � Wkhruhp lvw xqg lq � vlqg nhlqh Yduldeohq/ glh lq � rghu lq � yrunrpphq/
vr lvw � c � Wkhruhp1

Gd � a � c � Wkhruhp lvw/ lvw � nhlqh Nrqwudglnwlrq xqg � nhlqh Wdxwrorjlh1 Dx�hughp
nrpphq dxv glhvhp Juxqg xqg zhjhq ghu Ehglqjxqj dxi � lq � qxu Yduldeohq yru/ glh dxfk
lq � yrunrpphq1 Hv vhl ` hlqh Ehohjxqj/ ehl ghu � ghq Zhuw zdku xqg � ghq Zhuw idovfk
dqqlppw/ gdqq oç�w vlfk ` vwhwv vr }x ` � iÿu glh lq � yrunrpphqghq Yduldeohq huzhlwhuq/
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gd� ghu Zhuw yrq � a � hehqidoov zdku lvw1 Gdplw lvw jh}hljw/ gd� xqwhu ghq Ehglqjxqjhq ghv
Phwdwkhruhpv � � � nodvvlvfkh Wdxwrorjlh lvw/ � nhlqh Nrqwudglnwlrq xqg � nhlqh Wdxwrorjlh
lvw xqg dooh Yduldeohq dxv � lq � yrunrpphq1 Qdfk ghu vhpdqwlvfkhq Yroovwçqgljnhlw yrq I V
lvw � c � ehzhlvedu lq IV +xqg dovr dxfk lq I VN ,1
PW91 +Hlqjhvfkuçqnwh Prqrwrqlh, Zhqq c �$ �/ vr c E� a ��$ �/ zrehl � a � nhlqh
Nrqwudglnwlrq lvw1

Ehzhlv= Ghu Ehzhlv zlug ÿehu D{lrp D6 +� a � c �, xqg Uhjho 4 jhiÿkuw1
Gdv V|vwhp IVN lvw yru doohp gdgxufk lqwhuhvvdqw/ gd� hv }zhl dxfk hlq}hoq yhuçqghuolfkh

lpsolndwlyh Vwuxnwxuhq hqwkçow= glh Irojheh}lhkxqj xqg ghq Nrqglwlrqdorshudwru1 Plw Kloih
}xvçw}olfkhu Uhjhoq iÿu glh Nrqglwlrqdodxvvdjhq/ glh dxv ghu Nodvvh ghu dxi ghu Edvlv yrq I V
jheloghwhq khudxviÿkuhq/ odvvhq vlfk Xqwhuvfklhgh }zlvfkhq glhvhq Vwuxnwxuhq huvwhoohq1 Gdv lvw
lqvehvrqghuh gdqq jÿqvwlj/ zhqq glh vwuhqjhq Ehglqjxqjhq H4 xqg H5 dxi ghu vwulnwhq orjl0
vfkhq Irojheh}lhkxqj iÿu ehvwlppwh Içooh jdq} rghu whlozhlvh dxijhkrehq zhughq vroohq/ dehu
glh Irojheh}lhkxqj zhlwhu }xu Yhuiÿjxqj vwhkhq vroo1 Glh Nrqglwlrqdodxvvdjhq/ glh dxv Dxvvd0
jhq ÿehu glh orjlvfkh Irojheh}lhkxqj hqwvwdqghq vlqg/ zhughq dovr }lhojhulfkwhw �yhugruehq�1
Dq hlqljhq Ehlvslhohq }hljhq zlu/ zlh pdq }x vrofkhq V|vwhphq nrppw=
]xp V|vwhp I VN zlug irojhqgh Uhjho klq}xjhiÿjw=
U81 Zhqq c �$ �/ vr c �� $ ��1
Hv lvw ohlfkw }x vhkhq/ gd� plw glhvhu Uhjho glh Ehglqjxqj H4/ glh ghq Vlqq}xvdpphqkdqj
jdudqwlhuhqgh Yduldeohqehglqjxqj dxi ghu vwulnwhq Irojheh}lhkxqj/ iÿu Nrqglwlrqdoh qlfkw phku
jlow1 Gdplw lvw glh Nodvvh ghu ehzhlveduhq Iruphoq juù�hu jhzrughq/ hv lvw ehlvslhovzhlvh glh
Irupho �� $ �E� a �� ehzhlvedu1 Gd dehu glh Wudqvlwlylwçwvuhjho iÿu Nrqglwlrqdoh qlfkw
xqhlqjhvfkuçqnw jlow/ lvw glh +nodvvlvfk çtxlydohqwh, Hlqiÿkuxqj ghu Dgmxqnwlrq � $ E� b ��
qlfkw ehzhlvedu1

Hv ndqq gxufkdxv vlqqyroo vhlq/ }zlvfkhq ehlghq Iruphoq }x xqwhuvfkhlghq= Zçkuhqg plw
ghu Hlqiÿkuxqj ghu Dgmxqnwlrq ylhoh ghu Ehlvslhoh yhuexqghq vlqg/ lq ghqhq jdq} nodu ghu
Vlqq}xvdpphqkdqj yhuohw}w zlug +�Zhqq 2 � 2 ' e lvw/ lvw 2 � 2 ' e/ rghu phlq Rqnho lvw
lq Nlhz�,/ ehkdxswhw glh ehzhlveduh Irupho qxu= zhqq hwzdv ehuhlwv qlfkw jlow/ khew hwzdv
Klq}xnrpphqghv glh Xqjÿowljnhlw qlfkw dxi1 Glh hqwvsuhfkhqgh Dxvvdjh ÿehu glh orjlvfkh
Irojheh}lhkxqj �� c �E� a �� lvw nhlq Wkhruhp yrq IVN . U81

Qÿw}olfk zçuh hlq vrofkhv V|vwhp gdqq/ zhqq dxi ghu Edvlv yrq IV }zdu ghp Vlqq}xvdp0
phqkdqj zlghuvsuhfkhqgh Irojhuxqjhq srvlwlyhq Zlvvhqv dxvjhvfkorvvhq zhughq vroohq/ gdv
Vfkolh�hq dxi qhjdwlyhv Zlvvhq +gdv Zlvvhq gduxp/ gd� hwzdv qlfkw lvw, dehu rkqh gdv vwuhqjh
Vlqq}xvdpphqkdqjvnulwhulxp }xjhodvvhq vhlq vroo1
]xp V|vwhp I VN zlug glh xqhlqjhvfkuçqnwh Prqrwrqlhuhjho klq}xjhiÿjw=
U91 Zhqq c �$ �/ vr c E� a ��$ �1
Dxfk glhvh Uhjho huzhlwhuw glh Nodvvh ghu ehzhlveduhq Nrqglwlrqdoh= glh Ehglqjxqj H5/ glh
nrqwudglnwrulvfkh Yrudxvvhw}xqjhq xqg wdxwrorjlvfkh Irojhuxqjhq dxvvfkolh�w/ zlug iÿu glh Nrq0
glwlrqdoh whlozhlvh dx�hu Nudiw jhvhw}w1 Mhw}w vlqg ehzhlveduh Nrqglwlrqdoiruphoq plw nrqwud0
glnwrulvfkhq Dqwh}hghqwhq pùjolfk/ doohuglqjv nhlqh plw wdxwrorjlvfkhq Nrqvhtxhqwhq zhjhq
ghu ihkohqghq Nrqwudsrvlwlrqvuhjho U81 Dx�hughp eohlew glh Yduldeohqehglqjxqj H4 hukdowhq1

Hlq vrofkhu prqrwrqhu Nrqglwlrqdorshudwru lvw gdqq qùwlj/ zhqq klq}xnrpphqghv Zlvvhq
ÿehu Suçplvvhq glh Jÿowljnhlw iuÿkhuhu Vfkoÿvvh qlfkw ehhlq xvvhq vroo1 Hlq Nrqglwlrqdorsh0
udwru/ ghu }zdu nrqwudglnwrulvfkh Dqwh}hghqwh }xoç�w/ dehu nhlqh wdxwrorjlvfkhq Nrqvhtxhqwh/
ndqq jÿqvwlj vhlq/ zhqq dxv zlghuvsuÿfkolfkhp Zlvvhq/ dehu qlfkw dxi orjlvfkh Zdkukhlwhq
jhvfkorvvhq zhughq vroo1
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V|vwhph iÿu Nrqglwlrqdodxvvdjhq/ glh dxv Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj hqw0

vwdqghq vlqg/ odvvhq vlfk dovr gxufk glh Dxvzdko ghv Edvlvv|vwhpv ghu orjlvfkhq Irojheh}lhkxqj
xqg gxufk yhuvfklhghqh }xvçw}olfkh Uhjhoq iÿu ghq Nrqglwlrqdorshudwru ydullhuhq1 Glh lq glhvhq
V|vwhphq jhowhqghq Nrqglwlrqdodxvvdjhq jhowhq lq mhghp Idooh doohlq dxv orjlvfkhq Juÿqghq/
xqg glh Dxvzdko ghu Edvlvv|vwhph xqg ghu }xvçw}olfkhq Uhjhoq lvw hlqh Iudjh ghu ]zhfnpç�lj0
nhlw xqg ghu sklorvrsklvfkhq Lqwxlwlrq1

ßexqjhq=

41 Ilqghq Vlh Ehlvslhoh iÿu Nrqglwlrqdodxvvdjhq/ glh 0 hqwvsuhfkhqg xpirupxolhuw 0 nhlqh
Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj vlqg$

51 Vhkhq Vlh vlfk gdv V|vwhp VV ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj qrfk hlqpdo dq$
d, Irupxolhuhq Vlh hlq V|vwhp VVN dqdorj ghp V|vwhp I VN $
e, ßehusuÿihq Vlh/ re glh Phwdwkhruhph PW4 0 PW8 dxfk iÿu VVN jhowhq$
f, ]hljhq Vlh/ gd� VVN zhghu }x IVN / qrfk }x I VN . U8/ qrfk }x I VN . U9 ghgxnwly

çtxlydohqw lvw$
g, ßehusuÿihq Vlh/ re vlfk VVN gxufk glh Uhjhoq U8 rghu U9 huzhlwhuq oç�w$

61 ßehusuÿihq Vlh/ zdv jhvfklhkw/ zhqq Vlh IVN huzhlwhuq=
d, gxufk glh Uhjhoq U8 xqg U9 jhphlqvdp>
e, gxufk glh Uhjho= Zhqq c � $ �/ vr c � $ (/ zrehl � $ ( gdv Uhvxowdw ghu

Hlqvhw}xqj yrq qlfkwnrqglwlrqdohq Vdw}iruphoq iÿu Dxvvdjhqyduldeohq lq �$ � lvw>
f, gxufk glh Uhjho= Zhqq c �$ �/ vr c �$ E� b ��$

71 Hv vhl I VU gdv V|vwhp I VN / zhofkhv gxufk dooh lq Dxijdeh 6 huzçkqwhq Uhjhoq huzhlwhuw
zxugh1 ]hljhq Vlh=
d, Ghu Nrqglwlrqdorshudwru lq IVU lvw qlfkw glh Vxemxqnwlrq1

+Klqzhlv= Lq I VU jlow= Zhqq c �$ �/ vr kdehq � xqg � plqghvwhqv hlqh jhphlqvdph
Yduldeoh,

e, Gxufk Klq}xiÿjhq ghu Wudqvlwlylwçwvuhjho zlug ghu Nrqglwlrqdorshudwru dxv I VU }xu
Vxemxqnwlrq1

4618 Sk|vlvfkh Irojheh}lhkxqj
Nrqglwlrqdodxvvdjhq nùqqhq/ zlh vfkrq huoçxwhuw zxugh/ dxi Juxqg hpslulvfkhu Xqwhuvxfkxq0
jhq jhzrqqhq zhughq1 Gd glhvhu Sur}h� nhlq uhlq orjlvfkhu Sur}h� lvw/ jlew hv dxfk nhlq orjlvfkhv
Zdkukhlwvnulwhulxp iÿu vrofkh Dxvvdjhq1 Dx�hughp vlqg glh hqwvwhkhqghq Nrqglwlrqdodxvvd0
jhq vhku ylhoiçowlj= hpslulvfkh Jhvhw}hvdxvvdjhq/ Ndxvdodxvvdjhq/ Dxvvdjhq ÿehu ixqnwlrqdoh
]xvdpphqkçqjh xqg Uhjhopç�ljnhlwhq xqg dqghuh1 Hlqh jhvfkorvvhqh orjlvfkh Wkhrulh ÿehu
vrofkh Nrqglwlrqdodxvvdjhq jlew hv qlfkw/ xqg vlh lvw dxv ghq dqjhjhehqhq Juÿqghq dxfk qlfkw
}x huzduwhq1 Gd glhvh Nrqglwlrqdodxvvdjhq dehu lq ghu Vsudfkh zlfkwljh Ixqnwlrqhq zdkuqhk0
phq/ lvw hv huirughuolfk/ vlfk dxfk plw ghp orjlvfkhq Klqwhujuxqg iÿu Juxsshq vrofkhu Dxvvdjhq
}x ehvfkçiwljhq1

Ghq Jhjhqvwdqg ghv yruolhjhqghq Devfkqlwwv eloghq Nrqglwlrqdodxvvdjhq/ glh dxi Juxqg
lkuhu Elogxqj hlqh ehvwlppwh Vwuxnwxu kdehq1 Hv vlqg txdqwl�}lhuwh Nrqglwlrqdodxvvdjhq ÿehu
Uhodwlrqhq yrq Huhljqlvvhq/ Dxvvdjhq ghu Irup �Lpphu zhqq �/ vr vwhkw gdv �0Huhljqlv lq
hlqhu ehvwlppwhq Uhodwlrq }x hlqhp �0Huhljqlv�/ �ßehudoo zr �/ vwhkw gdv �0Huhljqlv lq hlqhu
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ehvwlppwhq Uhodwlrq }x hlqhp �0Huhljqlv� rghu �Pdqfkhuruwv zr �/ vwhkw gdv �0Huhljqlv lq
hlqhu ehvwlppwhq Uhodwlrq }x hlqhp �0Huhljqlv�1 Hv jhkw dovr xp Vçw}h/ iÿu glh hv zlfkwlj lvw/
zdqq xqg zr vlh jhowhq1

Lp Ehuhlfk ghu Dxvvdjhvçw}h ndqq pdq }zhl Vruwhq vsudfkolfkhu Jhelogh xqwhuvfkhlghq1 Vçw0
}h zlh �Gdfnho vlqg Kxqgh�/ ��f � �f ' �ff� rghu �Dp 41 Mdqxdu 4<<4 vfklhq lq Ehuolq ghq
jdq}hq Wdj glh Vrqqh� jhowhq xqdekçqjlj yrq Ruw xqg ]hlw ghu Çx�huxqj1 Vrofkh Çx�huxqjhq
vlqg ehlvslhovzhlvh whuplqrorjlvfkh Ihvwohjxqjhq/ Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj
rghu Dxvvdjhq/ lq ghqhq dxi jdq} nrqnuhwh Udxp0]hlw0Jhelhwh yhuzlhvhq zlug/ xqg vlh zhu0
ghq xqlyhuvdoh Dxvvdjhq jhqdqqw1 Ghpjhjhqÿehu zhughq dxfk Vçw}h zlh �Hv uhjqhw�/ �Shwhu
nrppw 8 Xku� rghu �Glh Vwud�h lvw yhuhlvw� jheudxfkw1 Vrofkh orndohq Dxvvdjhq vlqg zdku rghu
idovfk lq Dekçqjljnhlw gdyrq/ dxi zhofkhv Udxp0]hlw0Jhelhw vlh vlfk eh}lhkhq= Zr xqg zdqq hv
uhjqhw rghu qlfkw/ zrklq Shwhu dq zhofkhp Wdj nrppw/ zhofkh Vwud�h zdqq yhuhlvw lvw1 Vr lvw
dxfk �Hv uhjqhw/ xqg hv uhjqhw qlfkw� vrodqjh nhlq orjlvfkhu Zlghuvsuxfk/ vrodqjh glh ehlghq
+orndohq, Whlodxvvdjhq qlfkw dxi gdvvhoeh Udxp0]hlw0Jhelhw eh}rjhq zhughq1

Elvkhu kdehq zlu orndoh Dxvvdjhq qlfkw yrq xqlyhuvdohq xqwhuvfklhghq1 Hlq zhvhqwolfkhu
Juxqg gdiÿu lvw glh Dqohkqxqj ghu nodvvlvfkhq Orjln dq glh Ehgÿuiqlvvh ghu Pdwkhpdwln/ xqg
glh pdwkhpdwlvfkhq Dxvvdjhq jhkùuhq }zhlihoorv }x ghq xqlyhuvdohq Dxvvdjhq1 Dehu dxfk
Dxvvdjhq zlh �Hv uhjqhw� zhughq md lq ghu qdwÿuolfkhq Vsudfkh vr ehkdqghow/ dov re vlh dq
vlfk zdku rghu idovfk vlqg1 Lp Qrupdoidoo zhl� pdq/ zhqq pdq hlqhq vrofkhq Vdw} kùuw/ dxi
zhofkhq Ruw xqg dxi zhofkh ]hlw hu vlfk eh}lhkw +phlvwhqv dxi �klhu� xqg �mhw}w�,/ rghu pdq
iudjw ehl vhlqhp Jhvsuçfkvsduwqhu qdfk xqg ehnrppw ghq Eh}xj h{sol}lw jholhihuw1 Orndoh
Dxvvdjhq nùqqhq dovr gxufk glh Dqjdeh ghu Udxp0]hlw0Jhelhwh �xqlyhuvdolvlhuw� zhughq1 Glh
Udxp0]hlw0Jhelhwh vlqg qlfkw qxu Sxqnwh +zlh �klhu� xqg �mhw}w�, rghu nohlqhuh Lqwhuydooh
+zlh �dp 41 Mdqxdu 4<<4 lq Ehuolq�,/ vrqghuq dxfk hyhqwxhoo gdv jdq}h yruvwhooeduh Udxp0
]hlw0Xqlyhuvxp +�lpphu xqg ÿehudoo�,1 Hlq Vdw} zlh �Hv uhjqhw� ndqq jdq} xqwhuvfklhgolfk
xqlyhuvdolvlhuw zhughq=
�Hv uhjqhw lpphu xqg ÿehudoo�
�Hv uhjqhw dp 41 Mdqxdu 4<<4 lq Ehuolq�
�Hv uhjqhw dp Prujhq ghv 41 Mdqxdu 4<<4 dxi ghp Doh{dqghusodw} lq Ehuolq�1

Yhuvfklhghqh Xqlyhuvdolvlhuxqjhq ghv johlfkhq orndohq Dxvvdjhvdw}hv hujhehq yhuvfklhghqh xql0
yhuvdoh Dxvvdjhq/ glh irupdo gdqq dxfk xqwhuvfklhghq zhughq pÿvvhq +hwzd lqghp xqwhuvfklhg0
olfkh Dxvvdjhqyduldeohq iÿu vlh jhzçkow zhughq,1 Qlfkw mhghv ]xvfkuhlehq hlqhv Udxp0]hlw0
Jhelhwhv }x hlqhu orndohq Dxvvdjh iÿkuw }x hlqhu xqlyhuvdohq/ gd gdv Jhelhw vr jur� vhlq ndqq
xqg Phkughxwljnhlwhq }xoç�w= Uhjqhw hv ghq jdq}hq Wdj odqj lq Ehuolq dp 41 Mdqxdu/ rghu qxu
pdqfkpdo dp WdjhB Dxv ghpNrqwh{w zlug nodu/ zlh nrqnuhw gdv Udxp0]hlw0Jhelhw dqjhjhehq
vhlq px�/ gdplw hlqh Dxvvdjh xqlyhuvdo lvw1

Hlq xqlyhuvdohu Vdw} �Hv uhjqhw qlhpdov lq ghu Vdkdud� ndqq dov Xqlyhuvdolvlhuxqj vrzrko
ghv Vdw}hv �Hv uhjqhw� +plw �hv jlew nhlqhq Prphqw lq ghu Vdkdud�, dov dxfk ghv Vdw}hv �Hv
uhjqhw qlfkw� +plw �lpphu lq ghu Vdkdud�, dxijhid�w zhughq1

Lq ghq Nrqglwlrqdodxvvdjhq/ glh ghq Jhjhqvwdqg glhvhv Devfkqlwwhv eloghq/ vslhohq Txdq0
wl�}lhuxqjhq ÿehu vrofkh Udxp0]hlw0Jhelhwh hlqh jur�h Urooh1 Hv zhughq gdkhu v|qwdnwlvfkh
Plwwho hlqjhiÿkuw/ xp ÿehu glhvh Jhelhwh vsuhfkhq }x nùqqhq=
&/ &�/ &�� / &�/ � � � vhlhq uçxpolfkh rghu }hlwolfkh Nrruglqdwhq/
,/ ,�/ ,��/ ,�/ � � � Yduldeohq iÿu vrofkh Nrruglqdwhq/
;/ < vhlhq Doo0 xqg Hlqvtxdqwru iÿu glhvh Yduldeohq1
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Dxvvdjhq ghu Irup �E&� vlqg zdku/ zhqq � lp Udxp0]hlw0Jhelhw & jlow/ Dxvvdjhq ghu Irup
;,�E,� rghu <,�E,� vlqg zdku/ zhqq � lq doohq Udxp0]hlw0Jhelhwhq jlow e}z1 zhqq hv hlq Jhelhw
jlew/ lq zhofkhp � jlow1 Nrruglqdwhq nùqqhq qxq h{sol}lw dqjhjhehq zhughq1

Glh xqv lqwhuhvvlhuhqghq Nrqglwlrqdodxvvdjhq vlqg Dxvvdjhq ÿehu Uhodwlrqhq }zlvfkhq Hu0
hljqlvvhq1 Iÿu Uhodwlrqhq iÿkuhq zlu glh Nrqvwdqwhq -/ -�/ -��/ -�/ � � � hlq/ xqg xp ÿehu
Huhljqlvvh vsuhfkhq }x nùqqhq/ yhuzhqghq zlu hlqhq whuplqleloghqghq Rshudwru=
Zhqq � hlqh +orndoh rghu xqlyhuvdoh, hpslulvfkh Dxvvdjh lvw/ lvw r� ghu Huhljqlvwhuplqxv
�gdv Huhljqlv/ gd� ��1

Iÿu glh Elogxqj yrq Huhljqlvwhuplql jhowhq ehvwlppwh Hlqvfkuçqnxqjhq xqg Uhjhoq jhqdx vr/
zlh iÿu glh Eh}lhkxqjhq yrq Huhljqlvwhuplql xqwhuhlqdqghu1 Glhvh nùqqhq xqg vroohq klhu qlfkw
dxijhiÿkuw xqg dqdo|vlhuw zhughq1 Hv vroo mhgrfk jhowhq=
r�E&� lvw ghuvhoeh Whuplqxv zlh rE�E&��/
vr gd� glh Nrruglqdwhq ghu Dxvvdjhq dxfk dxi glh Whuplql eh}rjhq zhughq nùqqhq1

Qxq vlqg dooh Plwwho ehlvdpphq/ xp glh Elogxqj hlqhu ehvwlppwhq Irup yrq Nrqglwlrqdodxv0
vdjhq dov Hujheqlv hpslulvfkhu Xqwhuvxfkxqjhq ehvfkuhlehq }x nùqqhq=

Dxi Juxqg hpslulvfkhu Xqwhuvxfkxqjhq zlug ehkdxswhw/ gd� hlq Huhljqlv vwdwwidqg xqg lq
hlqhu ehvwlppwhq Uhodwlrq - }x lkp hlq dqghuhv Huhljqlv vwhkw= � a -Er�c r��1 Ehlvslhoh iÿu
vrofkh Ehkdxswxqjhq vlqg Dxvvdjhq zlh �Hv uhjqhw/ xqg gdqq +gdqdfk, lvw glh Vwud�h qd��/
�Ghu Eorfn ehzhjw vlfk qlfkw/ xqg olqnv yrq lkp eh�qghw vlfk hlq Pdjqhw� rghu �Gdv Jhwuhlgh
lvw uhli/ xqg gdyru ehjdqqhq glh Eoçwwhu yrq ghq Eçxphq }x idoohq�1 Vrofkh Dxvvdjhq zhughq lp
Hujheqlv hlqpdoljhu Ehredfkwxqjhq jhwur�hq/ gdgxufk vlqg qdwÿuolfk dxfk �vhowvdph� Dxvvdjhq
qlfkw dxvjhvfkorvvhq/ zlh hwzd �Khuu Pÿoohu wulqnw Nd�hh xqg ndqq gdehl qlfkw  lhjhq�1 Zhu0
ghq phkuhuh Ehredfkwxqjhq rghu H{shulphqwh gxufkjhiÿkuw/ eh}lhkw pdq ehuhlwv yrukdqghqhv
Zlvvhq plw hlq rghu uçw pdq jdq} hlqidfk/ vr ndqq pdq }x ghu Phlqxqj nrpphq/ gd� hlqljh
ghu Uhodwlrqhq vwdeloh Eh}lhkxqjhq }zlvfkhq Huhljqlvvhq ehvwlppwhu Duw vlqg1 Hv jlew Ph0
wkrghq 0 ehlvslhovzhlvh glh lqgxnwlyhq Phwkrghq/ Dqdorjlhvfkoÿvvh/ zlvvhqvfkdiwvkhxulvwlvfkh
Yhuidkuhq 0/ glh klhu qlfkw gdujhvwhoow zhughq nùqqhq/ plw ghqhq glhvh Yhupxwxqjhq jhvwÿw}w
e}z1 idovl�}lhuw zhughq nùqqhq1 Hujheqlv vlqg Dxvvdjhq ghu jhvxfkwhq Duw= nrqglwlrqdoh doo0
txdqwl�}lhuwh Dxvvdjhq ÿehu Uhodwlrqhq }zlvfkhq Huhljqlvvhq ;,<,�E�E,� $ -Er�E,�c r�E,����1
Glhvh Dxvvdjhq zhughq jhohvhq dov= �Lpphu zhqq �/ vr vwhkw lq Uhodwlrq - }xp �0Huhljqlv
hlq �0Huhljqlv�1 Ehlvslhoh iÿu vlh vlqg= �Lpphu zhqq gxufk hlqh Vsxoh hlq Vwurp  lh�w/ huirojw
johlfk}hlwlj }xp Vwurp x� xqg xp glh Vsxoh khuxp hlq Pdjqhwihogdxiedx� xqg �Lpphu zhqq
hv ehl Iurvw uhjqhw/ jlew hv qdfk ghp Uhjhq Hlvjoçwwh�1

Zlu zhughq Dxvvdjhq ghu ehvfkulhehqhq Irup vrzlh Dxvvdjhq ghu Irup <,<,�E�E,� $
$ -Er�E,�c r�E,���� Dxvvdjhq ÿehu hlqh sk|vlvfkh Irojheh}lhkxqj qhqqhq1 Glh Jhzlqqxqj
xqg Yhul�ndwlrq vrofkhu Dxvvdjhq lvw/ zlh vfkrq ehwrqw/ nhlq orjlvfkhu Sur}h�/ xqg vr vlqg vlh 0
lp Jhjhqvdw} ehlvslhovzhlvh }x Nrqglwlrqdodxvvdjhq/ glh dxv Dxvvdjhq ÿehu glh orjlvfkh Irojh0
eh}lhkxqj vwdpphq/ 0 qlfkw dov Wkhruhph hlqhv orjlvfkhq V|vwhpv }x hukdowhq1 Zhqq Dxvvdjhq
ÿehu sk|vlvfkh Irojheh}lhkxqjhq mhgrfk lq hlqhu Vsudfkh yrukdqghq vlqg/ vr ndqq pdq Uh0
jhoq dqjhehq/ qdfk ghqhq dxv xqg dxi vrofkh txdqwl�}lhuwhq Nrqglwlrqdodxvvdjhq jhvfkorvvhq
zhughq ndqq1

Glh Txdqwruhq jhkrufkhq ghq Uhjhoq ghu nodvvlvfkhq Txdqwruhqorjln/ gd hlq qlfkwohhuhu
Lqglylgxhqehuhlfk +glh Udxp0]hlw0Jhelhwh, yrudxvjhvhw}w zhughq ndqq1 Hlqljh dxvjhzçkowh
Uhjhoq iÿu gdv ]xvdpphqvslho yrq Nrqglwlrqdorshudwru xqg Nrruglqdwhqtxdqwruhq vroohq dov
Ehlvslho gdiÿu yrujhvwhoow zhughq/ zlh Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj iÿu Dxvvdjhq ÿehu
sk|vlvfkh Irojheh}lhkxqjhq dxvvhkhq1
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41 Glh Dewuhqqxqjvuhjho=
;,<,�E�E,� $ -Er�E,�c r�E,���� a �E&� c <,�-Er�E&�c r�E,���
;,<,�E�E,� $ -Er�E,�c r�E,���� a �E&� c <,��E,��

Ehlgh Uhjhoq vroohq jhowhq/ lq hlqhu Uhodwlrqvorjln lvw glh }zhlwh dxv ghu huvwhq deohlwedu1 Iÿu
zhofkh Nrruglqdwhq glh Dxvvdjh � jlow +zhofkhv nrqnuhwh �0Huhljqlv lq ghu Uhodwlrq - }xp
�0Huhljqlv lq & vwhkw,/ kçqjw yrq ghu Uhodwlrq - de1 Pdqfkpdo odvvhq vlfk glh Nrruglqdwhq
jdq} jhqdx huplwwhoq/ vr hwzd/ zhqq glh Uhodwlrq - glh Uhodwlrq �jhqdx iÿqi Plqxwhq vsçwhu dp
johlfkhq Ruw� lvw1 Oç�w vlfk - dov hlqh vrofkh Ixqnwlrq s yrq ghq Nrruglqdwhq ghv �0Huhljqlvvhv
gduvwhoohq/ vr lvw hlqh qrfk hlqidfkhuh Dewuhqqxqjvuhjho irupxolhuedu=
;,<,�E�E,� $ -Er�E,�c r�E,���� a�E&� c �EsE&��1

51 Glh Wudqvlwlylwçwvuhjho=
;,<,�E�E,� $ -�Er�E,�c r�E,���� a ;,<,�E�E,� $ -2Er�E,�c r�E,���� a ;,;,�;,��E-�Er�E,�c
r�E,��� a-2Er�E,��c r�E,��� $ -�Er�E,�c r�E,����� c ;,<,�E�E,� $ -�Er�E,�c r�E,����

Glh Uhodwlrqhq -�/ -2 xqg -� zhughq xqwhuvfklhghq/ zhlo lq yhuvfklhghqhq Dxvvdjhq ÿehu glh
sk|vlvfkh Irojheh}lhkxqj qlfkw xqehglqjw johlfkh Uhodwlrqhq yrunrpphq pÿvvhq1 Zhqq mh0
grfk hlqh vrofkh �Vxshusrvlwlrq� -� iÿu glh lq ghq Yrudxvvhw}xqjhq yrunrpphqghq Uhodwlrqhq
jhixqghq zhughq ndqq/ glh ghu Ehglqjxqj ;,;,�;,��E-�Er�E,�c r�E,��� a -2Er�E,��c r�E,��� $
$ -�Er�E,�c r�E,����� jhqÿjw/ vr ndqq zlh lq ghu Uhjho ehvfkulhehq jhvfkorvvhq zhughq1 Hlq
Ehlvslho iÿu hlqhq vrofkhq Vfkox� lvw= Dxv �Lpphu zhqq lp Nlqr mhpdqg plw Erqerqsdslhu
nqlvwhuw/ vlw}w mhpdqg gdklqwhu/ ghu odxw vfklpsiw� xqg �Lpphu zhqq mhpdqg lp Nlqr odxw
vfklpsiw/ vlw}w mhpdqg gdqhehq/ ghu vlfk huvfkulfnw� irojw/ gd� �Lpphu zhqq mhpdqg lp Nlqr
plw Erqerqsdslhu nqlvwhuw/ vlw}w mhpdqg vfkuçj gdklqwhu/ ghu vlfk huvfkulfnw�1

Kçx�j zhughq Dxvvdjhq yhuzhqghw/ lq ghqhq qxu hlqh/ xqg }zdu hlqh wudqvlwlyh Uhodwlrq
dqvwhooh ghu guhl Uhodwlrqhq yrunrppw1 Gdgxufk yhuhlqidfkw vlfk glh Uhjho hqwvsuhfkhqg1 Zho0
fkh Hljhqvfkdiwhq glh yhuzhqghwhq Uhodwlrqhq kdehq xqg lq zhofkhp Yhukçowqlv vlh }xhlqdqghu
vwhkhq/ px� gxufk dx�huorjlvfkh D{lrph ihvwjhohjw zhughq1

Dq glhvhu Vwhooh vroo dxi hlqhq Idnw klqjhzlhvhq zhughq/ dxi ghq ehl ghu Glvnxvvlrq ghu
Vfkox�uhjhoq iÿu glh Nrqglwlrqdoorjln }xuÿfnjhnrpphq zlug1 Glh Wudqvlwlylwçwvuhjho lvw qxu lq
ghu ehvfkulhehqhq Irup plw dootxdqwl�}lhuwhq Yrudxvvhw}xqjhq jÿowlj/ qlfkw dehu lq ghu Irup
<,<,�E�E,� $ -�Er�E,�c r�E,���� a ;,<,�E�E,� $ -2Er�E,�c r�E,���� a ;,;,�;,��E-�Er�E,�c
r�E,��� a-2Er�E,��c r�E,�� �� $ -�Er�E,�c r�E,����� c ;,<,�E�E,� $ -�Er�E,�c r�E,����

rghu
;,<,�E�E,� $ -�Er�E,�c r�E,���� a <,<,�E�E,� $ -2Er�E,�c r�E,���� a ;,;,�;,��E-�Er�E,�c
r�E,��� a-2Er�E,��c r�E,�� �� $ -�Er�E,�c r�E,����� c ;,<,�E�E,� $ -�Er�E,�c r�E,����1

Ghu Juxqg gdiÿu/ gd� glhvh Uhjhoq qlfkw jhowhq/ lvw r�hqvlfkwolfk hkhu hlq txdqwruhqorjlvfkhu
dov hlq nrqglwlrqdoorjlvfkhu1
61 Glh Nrqwudsrvlwlrqvuhjho=

;,<,�E�E,� $ -�Er�E,�c r�E,���� a ;,;,�E-�Er�E,�c r�E,��� $ -2Er�E,��c r�E,��� c
c ;,<,�E��E,� $ -2Er��E,�c r��E,����

Zhughq uh h{lyh Uhodwlrqhq yhuzhqghw +zlh �jhqdx gruw� rghu �johlfk}hlwlj gdplw�,/ vr nùqqhq
glh ehlghq Uhodwlrqhq }xvdpphqidoohq/ xqg glh Uhjho zlug hlqidfkhu1 Ylhoh Uhodwlrqhq eloghq
doohuglqjv Sdduh/ glh ghu Ehglqjxqj ;,;,�E-�Er�E,�c r�E,��� $ -2Er�E,��c r�E,��� jhqÿjhq= gd0
yru xqg gdqdfk/ gduÿehu xqg gduxqwhu/ 5p wlhihu xqg 5p kùkhu xqg ylhoh dqghuh1

5<5



Devfkqlww 4618 Sk|vlvfkh Irojheh}lhkxqj
Hlqh ehvrqghuh Urooh lq ghu Zlvvhqvfkdiw vslhohq Dxvvdjhq ÿehu sk|vlvfkh Irojheh}lhkxq0

jhq/ lq ghqhq glh Uhodwlrq }zlvfkhq ghq Huhljqlvvhq hlqh Ndxvdouhodwlrq lvw1 Vrofkh Dxvvdjhq
zhughq dov ndxvdoh Jhvhw}h +dehu qlfkw dov Ndxvdojhvhw}, eh}hlfkqhw xqg ehkdxswhq/ gd� zhqq
D lq hlqhp Udxp0]hlw0Jhelhw jlow/ gdv D0Huhljqlv lpphu glh Xuvdfkh hlqhv E0Huhljqlvvhv lvw1
Hv ndqq klhu qlfkw dxi glh Sureohph hlqjhjdqjhq zhughq/ glh plw ghu orjlvfkhq H{solndwlrq
yrq Ndxvdouhodwlrqhq yhuexqghq vlqg1 Zhqq mhgrfk hlqpdo Hljhqvfkdiwhq hlqhu Ndxvdouhodwlrq
d{lrpdwlvfk �{lhuw vlqg/ vr huodxehq glh Uhjhoq iÿu Dxvvdjhq ÿehu sk|vlvfkh Irojheh}lhkxqjhq
sureohporv gdv Vfkolh�hq plw ndxvdohq Jhvhw}hq1
ßexqjhq=

41 Zhofkh ghu irojhqghq Dxvvdjhq vlqg orndo xqg zhofkh xqlyhuvdoB Ehjuÿqghq Vlh Lkuh Hqw0
vfkhlgxqj$
d, Shwhu vwhkw prujhqv }hlwlj dxi1
e, Shwhu vwhkw lpphu prujhqv }hlwlj dxi1
f, Shwhu vwhkw lpphu dp Vrqqwdj prujhqv }hlwlj dxi1
g, Shwhu vwhkw lq ghu Zrkqxqj vhlqhu Iuhxqglq prujhqv }hlwlj dxi1
h, Shwhu vwhkw 8163 Xku dxi1

51 Ilqghq Vlh Ehlvslhoh iÿu Nrqglwlrqdodxvvdjhq/ glh orndoh Dxvvdjhq/ xqg Ehlvslhoh iÿu
Nrqglwlrqdodxvvdjhq/ glh xqlyhuvdoh Dxvvdjhq vlqg$ Jlew hv Duwhq yrq Nrqglwlrqdodxvvdjhq
0 qdfk ghu yrujhvfkodjhqhq Nodvvl�ndwlrq 0/ glh juxqgvçw}olfk xqlyhuvdoh rghu juxqgvçw}olfk
orndoh Dxvvdjhq vlqgB

61 Jhqdx zlh vlfk xqlyhuvdoh Dxvvdjhq dxv orndohq gxufk Dqjhehq yrq Udxp0]hlw0Jhelhwhq
jhzlqqhq odvvhq/ odvvhq vlfk orndoh dxv xqlyhuvdohq Dxvvdjhq gxufk 0 dxfk whlozhlvhv 0
Vwuhlfkhq vrofkhu Jhelhwh jhzlqqhq1
Zhofkh xqwhuvfklhgolfkhq orndohq Dxvvdjhq odvvhq vlfk dxv ghq irojhqghq Dxvvdjhq jhzlq0
qhqB
d, Qlhpdov lvw hv glhqvwdjv dp Qdfkplwwdj lq ghq Ndxikçxvhuq ghu Vsdqgdxhu Dowvwdgw

ndow1
e, Vwhwv jlow lq Sdxodv Zrkqxqj/ gd� zhqq Shwhu xqg Sdxo nrpphq/ dxfk Shwhu nrppw1

71 Vfkuhlehq Vlh glh Ehlvslhodxvvdjhq ghu ßexqjhq 4 0 6 lq ghu orjlvfkhq Qrwdwlrq dxi/ glh
Lkqhq gdv Dqjhehq ghu Udxp0]hlw0Jhelhwh hupùjolfkw$

81 Qhkphq Vlh dq/ - lvw hlqh wudqvlwlyh Uhodwlrq/ glh dov Ixqnwlrq ghu Nrruglqdwhq gdujhvwhoow
zhughq ndqq$ Vlh kdehq irojhqgh Yrudxvvhw}xqjhq=
�E&�
;,<,�E�E,� $ -Er�E,�c r�E,����
;,<,�E�E,� $ -Er�E,�c r�E,����1
Plw Kloih ghu nodvvlvfkhq Txdqwruhqorjln nùqqhq Vlh dxi hlqljh Dxvvdjhq vfkolh�hq1 Ilqghq
Vlh Ehlvslhoh$

91 ßehusuÿihq Vlh dqkdqg Lkuhu Vsudfklqwxlwlrq/ zhofkh ghu irojhqghq Uhjhoq jlow=
d, <,<,�E�E,� $ -�Er�E,�c r�E,���� a ;,<,�E�E,� $ -2Er�E,�c r�E,���� a ;,;,�;,��E-�Er�E,�c

r�E,��� a-2Er�E,��c r�E,���� $ -�Er�E,�c r�E,����� c <,<,�E�E,� $ -�Er�E,�c r�E,����
e, ;,<,�E�E,� $ -�Er�E,�c r�E,���� a <,<,�E�E,� $ -2Er�E,�c r�E,���� a ;,;,�;,��E-�Er�E,�c

r�E,��� a-2Er�E,��c r�E,���� $ -�Er�E,�c r�E,����� c <,<,�E�E,� $ -Er�E,�c r�E,����$
:1 Ilqghq Vlh Ehlvslhoh iÿu rghu jhjhq glh Jÿowljnhlw doohu iÿqi Uhjhoq/ glh lp ]xvdpphqkdqj

plw ghu Wudqvlwlylwçw jhqdqqw zxughq$
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461 Ndslwho Nrqglwlrqdoorjln
4619 Huzÿqvfkwh xqg xqhuzÿqvfkwh Iruphoq
Gdv klhu yrujhvwhoowh Yhuvwçqgqlv yrq Nrqglwlrqdodxvvdjhq xqg Nrqglwlrqdoorjln lvw/ zlh hu0
zçkqw/ qlfkw gdv hlq}lj pùjolfkh1 Ylhoh Glvnxvvlrqhq lqqhukdoe ghu Nrqglwlrqdoorjln eh}lhkhq
vlfk dxi glh Jÿowljnhlw hlq}hoqhu Iruphoq/ iÿu hlqljh glhvhu Iruphoq vroo qxq hqwzhghu ehjuÿqghw
zhughq/ zduxp vlh lp Udkphq ghv yruolhjhqghq ]xjdqjv dn}hswlhuw rghu yhuzruihq zhughq/
rghu zduxp Nulwln rghu Dsrorjlh glhvhu Iruphoq qlfkw dn}hswlhuw zhughq1

Gd glh phlvwhq Nrqglwlrqdoorjlnhq qlfkw dov V|vwhph ghu orjlvfkhq Irojheh}lhkxqj dxijh0
edxw vlqg/ zhughq zlu qlfkw qxu ÿehu Iruphoq ghu orjlvfkhq Irojheh}lhkxqj � c � glvnxwlhuhq/
lq ghqhq Nrqglwlrqdorshudwruhq yrunrpphq/ vrqghuq dxfk ÿehu glh Jÿowljnhlw yrq Nrqglwlr0
qdodxvvdjhq � $ � +lq ghqhq zhlwhuh Nrqglwlrqdorshudwruhq yrunrpphq nùqqhq, xqg ÿehu
Uhjhoq ghv Vfkolh�hqv plw Nrqglwlrqdodxvvdjhq1 Sulq}lslhoo lvw hv dehu xqvhu ]lho/ huzÿqvfkwh
Nrqglwlrqdodxvvdjhq vhpdqwlvfk dov Wdxwrorjlhq dxv}x}hlfkqhq xqg glh hqwvsuhfkhqghq Dxv0
vdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj dov Wkhruhph lp d{lrpdwlvfk dxijhedxwhq V|vwhp }x
kdehq1
41 Glh Wudqvlwlylwçwvuhjho

E�$ �� a E� $ �� c E�$ ��
Jhjhq glh Jÿowljnhlw glhvhu Uhjho/ eh}lhkxqjvzhlvh ghu Nrqglwlrqdoirupho plw Nrqglwlrqdorsh0
udwru dqvwhooh ghv Irojheh}lhkxqjvsuçglndwv/ zhughq Hlqzçqgh lq Irup yrq ylhohq Jhjhqehl0
vslhohq hukrehq1 Hv lvw ndxp pùjolfk/ dooh glhvh Ehlvslhoh }x vdpphoq xqg }x zlghuohjhq>
joÿfnolfkhuzhlvh vlqg vlh mhgrfk ylhoohlfkw dooh/ }xplqghvw ylhoh/ plw hlqhp jhphlqvdphq Ihkohu
ehkdiwhw1
Hv vroo irojhqghv Ehlvslho ehwudfkwhw zhughq=
Zhqq Nodxv vhlqh Duehlw yhuolhuhq zÿugh/ vr zÿugh hu zhqljhu duehlwhq1
Zhqq Nodxv zhqljhu duehlwhq zÿugh/ vr zÿugh hu zhqljhu qhuyùv vhlq1
Dovr=
Zhqq Nodxv vhlqh Duehlw yhuolhuhq zÿugh/ vr zÿugh hu zhqljhu qhuyùv vhlq1

Glhvhu Vfkox� lvw/ vr zlug ehkdxswhw/ hlq Vfkox� qdfk ghu irupxolhuwhq Wudqvlwlylwçwvuhjho/ iÿkuw
dehu }x hlqhu idovfkhq Irojhuxqj +idoov Nodxv duehlwvorv zlug/ zlug hu ylho qhuyùvhu, ehl zdkuhq
Yrudxvvdhw}xqjhq1 Zlug mhpdqg lq hlqhu qrupdohq Nrppxqlndwlrqvvlwxdwlrq plw glhvhp Ehl0
vslho nrqiurqwlhuw/ zlug hu vlfkhuolfk hlqzhqghq= �Qxq md/ jhudgh glhvh Duw/ zhqljhu }x duehlwhq/
kdeh lfk qlfkw jhphlqw/ dov lfk ghq huvwhq Vdw} ehkdxswhwh�1 Glhvhu Hlqzdqg lvw dxfk ehuhlwv
ghu Dqvdw} iÿu glh Nulwln dp Ehlvslho=

Hv lvw qlfkw vr/ gd� lpphu/ zhqq Nodxv zhqljhu duehlwhq zÿugh/ hu dxfk zhqljhu qhuyùv
vhlq zÿugh/ vrqghuq qxu pdqfkpdo1 Glhvhu orndoh Nrqglwlrqdovdw} px�/ xp ulfkwlj yhuvwdqghq
}x zhughq/ xqlyhuvdolvlhuw zhughq1 Glhv ndqq/ ghp Vlqq qdfk/ qlfkw plw Kloih hlqhu Dootxdq0
wl�}lhuxqj jhvfkhkhq/ vrqghuq qxu lq ghu Irup <,<,�E�E,� $ -Er�E,�c r�E,����1 Ghu }zhlwh
Yrudxvvhw}xqjvvdw} oç�w vlfk dov nrqglwlrqdoh Doodxvvdjh yhuvwhkhq/ dehu hv jlew nhlqh Wudq0
vlwlylwçwvuhjho/ glh dxv glhvhq Yrudxvvhw}xqjhq ghq Vfkox� dxi ;,<,�E�E,� $ -Er�E,�c r�E,����
huodxehq zÿugh 0 xqg vr vroo glh Irojhuxqj lp Ehlvslho md zrko yhuvwdqghq zhughq1

Hv ndqq dovr ihvwjhvwhoow zhughq= Zhqq glh Wudqvlwlylwçwvuhjho dqjhzhqghw zhughq vroo/ px�
glh huvwh Yrudxvvhw}xqj hlqh Doodxvvdjh vhlq1 Gdqq lvw vlh idovfk/ xqg hv lvw qlfkw yhuzxqghuolfk/
gd� glh Irojhuxqj hehqidoov idovfk lvw1 Zhqq glh huvwh Yrudxvvhw}xqj dehu zdku vhlq vroo/ gdqq
lvw vlh hlqh Sduwlnxoçudxvvdjh xqg glh Wudqvlwlylwçwvuhjho lvw qlfkw dqzhqgedu1

Hv vlqg dovr txdqwruhqorjlvfkh/ qlfkw nrqglwlrqdoorjlvfkh Sureohph/ glh glh Edvlv ghv Ehlvslhov
eloghq1 Hlqh Deohkqxqj ghu Wudqvlwlylwçwvuhjho ndqq mhghqidoov gxufk vrofkh Ehlvslhoh qlfkw
ehjuÿqghw zhughq1
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Devfkqlww 4619 Huzÿqvfkwh xqg xqhuzÿqvfkwh Iruphoq

51 Glh Nrqwudsrvlwlrqvuhjho
�$ � c �� $ ��

Dxfk glhvh Uhjho zlug plw Kloih yrq Jhjhqehlvslhohq dqjhjul�hq/ lvw dehu jÿowlj lp qrfk }x
irupxolhuhqghq V|vwhp1 Hlq Ehlvslho jhjhq glh Nrqwudsrvlwlrqvuhjho lvw ghu Vfkox�
Vhoevw zhqq hv prujhq uhjqhw/ jlew hv nhlqhq vfkuhfnolfkhq Zronhqeuxfk1
Dovr=
Vhoevw zhqq hv prujhq hlqhq vfkuhfnolfkhq Zronhqeuxfk jlew/ vr uhjqhw hv qlfkw1

Gdv xqvlqqljh Hujheqlv ghu Dqzhqgxqj ghu Nrqwudsrvlwlrqvuhjho dxi glh Dxvvdjh lq ghu Yru0
dxvvhw}xqj olhjw dxi ghu Kdqg= Zronhqeuÿfkh jlew hv qxu/ zhqq hv dxfk uhjqhw1

Zlh qrfk lp Devfkqlww }x luuhdohq Nrqglwlrqdodxvvdjhq }x }hljhq lvw/ vlqg �Vhoevw zhqq 0
gdqq� 0Dxvvdjhq orjlvfk yrq �Zhqq 0 gdqq� 0 xqg �Zhqq zçuh 0 gdqq zçuh� 0Dxvvdjhq yhu0
vfklhghq1 Lp Jhjhqvdw} }x glhvhq ehkdxswhq vlh qlfkw gdv Yrukdqghqvhlq/ vrqghuq gdv Ihkohq/
Qlfkwehvwhkhq hlqhu nrqglwlrqdohq Yhuelqgxqj yrq Dqwh}hghqw xqg Nrqvhtxhqw1 Vr ehvdjw glh
Dxvvdjh lq ghu Yrudxvvhw}xqj md jhudgh/ gd� hv/ jdq} hjdo/ re hv uhjqhw rghu qlfkw/ dovr xqde0
kçqjlj yrp Uhjhq/ nhlqhq Zronhqeuxfk jhehq zlug1 Gdv Vwdww�qghq hlqhv Zronhqeuxfkv lvw
doohuglqjv dekçqjlj yrp Uhjhq/ xqg vr nrppw hv }x ghu xqvlqqljhq Irojhuxqj1 �Vhoevw zhqq
0 gdqq� lvw hlq vsh}lhoohu nrqglwlrqdohu Rshudwru/ ghu wdwvçfkolfk qlfkw nrqwudsrqlhuedu lvw/ lq
Ehlvslhohq iÿu �Zhqq 0 gdqq� dehu dxfk qlfkw yhuzhqghw zhughq gdui1
61 Glh Prqrwrqlhuhjho

�$ � c E� a ��$ �
Nrqglwlrqdodxvvdjhq zhughq kçx�j dov Plwwho yhuvwdqghq/ xp plw Kloih ghu Dewuhqqxqjvuhjho
yrp Dqwh}hghqw dxi gdv Nrqvhtxhqw vfkolh�hq }x nùqqhq1 Lq glhvhp Idoo ehvdjw glh Prqr0
wrqlhuhjho/ gd� klq}xnrpphqghv Zlvvhq glh Jÿowljnhlw vrofkhu Vfkoÿvvh qlfkw ehuÿkuw1 Gdv
lvw qdwÿuolfk lq ghu Vsudfksud{lv qlfkw vr/ qhxh Hunhqqwqlvvh iÿkuhq grfk riw gd}x/ gd� iuÿ0
khuh Hujheqlvvh uhylglhuw zhughq1 Dxv glhvhp Juxqg vlqg Lpsolndwlrqhq/ glh qlfkwprqrwrq
vlqg/ Xqwhuvxfkxqjvjhjhqvwdqg lq ghq Iruvfkxqjhq }xu Nÿqvwolfkhq Lqwhooljhq} xqg lq Vlpx0
odwlrqvyhuvxfkhq iÿu sudnwlvfkh Zlvvhqvyhuduehlwxqj1 Sureohporv odvvhq vlfk Ehlvslhoh �qghq/
glh }hljhq/ gd� glh Prqrwrqlhuhjho qlfkw xqhlqjhvfkuçqnw lq ghu qdwÿuolfkhq Vsudfkh jlow=
Zhqq Shwhu lq ghq Zlqwhuvsruw içkuw/ oçxiw hu wçjolfk vwxqghqodqj Vnl1
Dovr=
Zhqq Shwhu lq ghq Zlqwhuvsruw içkuw xqg vlfk ehl ghu Dqnxqiw dxi ghp Sdunsodw} hlq Ehlq
eulfkw/ oçxiw hu wçjolfk vwxqghqodqj Vnl1

Glhvh Ehlvslhoh ehuxkhq gdudxi/ gd� ehl Zdkukhlw ghv +qhxhq, Dqwh}hghqw gdv Nrqvhtxhqw qlfkw
phku zdku zhughq ndqq1 Rezrko hv lq pdqfkhq Içoohq jÿqvwlj vhlq ndqq/ dxfk xqhlqjhvfkuçqnw
prqrwrqh Nrqglwlrqdoh }xu Yhuiÿjxqj }x kdehq/ vroowh glh Prqrwrqlhuhjho iÿu glh Ehgÿuiqlvvh
ghu qdwÿuolfkhq Vsudfkh xqg ehlvslhovzhlvh iÿu glh Vsudfkh ghu Sklorvrsklh yhuzruihq zhughq1
Hv elhwhq vlfk hlqljh vfkzçfkhuh Prqrwrqlhuhjhoq dq/ glh qlfkw gxufk glh Ehlvslhoh jhjhq glh
xqhlqjhvfkuçqnwh Prqrwrqlh ehuÿkuw zhughq=

E�$ �� a E� $ �� c E� a �� $ �
E�$ �� a E�$ �� c E� a �� $ �
xqg dqghuh1

Glh Nrpsdwlelolwçw plw ghp qrfk }x irupxolhuhqghq V|vwhp vroo dq glhvhu Vwhooh nhlq hqwvfkhl0
ghqghv Dujxphqw vhlq/ ghqqrfk lvw dq}xphunhq/ gd� glh xqhlqjhvfkuçqnwh Prqrwrqlhuhjho gdv
Vlqq}xvdpphqkdqjvnulwhulxp yhuohw}w/ glh ehlghq vfkzçfkhuhq Uhjhoq mhgrfk qlfkw1
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71 Glh Ehvhlwljxqjvuhjho iÿu nrqmxqnwlyh Dqwh}hghqwh
EE� a ��$ �� a � c � $ �

Hlq Ehlvslho/ zhofkhv jhjhq glhvh Uhjho dqjhiÿkuw zlug/ lvw=
Zhqq Zdvvhu dxi 433� F huklw}w lvw xqg glh Edxpzroosuhlvh vwhljhq/ vr jhkw Zdvvhu lq Gdpsi
ÿehu1 Zdvvhu lvw dxi 433� F huklw}w1
Dovr=
Zhqq glh Edxpzroosuhlvh vwhljhq/ jhkw Zdvvhu lq Gdpsi ÿehu1

Glh Irojhuxqj lvw wdwvçfkolfk qlfkw dn}hswdeho/ glh huvwh Yrudxvvhw}xqj ndqq Hujheqlv hpsl0
ulvfkhu Xqwhuvxfkxqjhq vhlq rghu dov Srvwxodw jhvhw}w zrughq vhlq 0 gdqq zhl� ghu Vsuhfkhu
xqwhu Xpvwçqghq qlfkw/ gd� hu hlqhq ÿehu ÿvvljhq Xpvwdqg plwehuÿfnvlfkwljw1 Gdqq kdw glh
Irojhuxqj dehu Vlqq iÿu ghq Vsuhfkhu/ hu zhl� dxfk qlfkw/ gd� vlh qlfkw dn}hswdeho lvw1 Zhqq
glh Yrudxvvhw}xqj doohuglqjv dxv dqghuhq Dxvvdjhq jhzrqqhq zxugh/ vr xqwhu Yhuzhqgxqj ghu
xqhlqjhvfkuçqnwhq Prqrwrqlhuhjho 0 xqg glh zxugh yhuzruihq1 Gdv Ehlvslho ndqq dovr lq ghp
Idoo jdu qlfkw hqwvwhkhq1 Ghvkdoe lvw glh Uhjho xqwhu hlqjhvfkuçqnwhu Prqrwrqlhuhjho kduporv
xqg ndqq yhuzhqghw zhughq1
81 Gdv nrqglwlrqdoh dxvjhvfkorvvhqh Gulwwh

E�$ �� b E�$ ���
Glh Jÿowljnhlw glhvhu Irupho/ glh qlfkw dov Irupho ghu orjlvfkhq Irojheh}lhkxqj gdujhvwhoow
zhughq ndqq/ zlug plw ghu Jÿowljnhlw }zhlhu dqjheolfk kduporvhu Iruphoq ehjuÿqghw1 Glh
huzçkqwh Irupho lvw khuohlwedu dxv �$ E�b��� xqg E�$ E�b���$ EE�$ ��bE�$ ���/
xqg vr zlug glh Dqqdkph ghv Jhvhw}hv yrp nrqglwlrqdohq dxvjhvfkorvvhqhq Gulwwhq dqjheolfk
plw ghu Glvwulexwlylwçw hu}zxqjhq1

Glh Irupho E�$ E�b���$ EE�$ ��b E�$ ��� lvw wdwvçfkolfk xqyhugçfkwlj/ glh Irupho
�$ E� b ��� mhgrfk jdq} xqg jdu qlfkw1 Glh phlvwhq Nrqglwlrqdovçw}h glhvhu Irup zhughq
hlqidfk dov vlqqorv hpsixqghq1 Gd vrofkh Iruphoq yhuzruihq zhughq/ lvw dxfk nhlq irupdohu
]zdqj }xu Dqqdkph ghv Jhvhw}hv yrp nrqglwlrqdohq dxvjhvfkorvvhqhq Gulwwhq phku jhjhehq/
xqg glh Irupho ndqq yhuzruihq zhughq1 Jhqÿjhqg Ehlvslhoh vsuhfkhq iÿu hlq Yhuzhuihq=
Zhqq Shwhu Sdxo ehvxfkw/ lvw 2 � 2 ' e> rghu zhqq Shwhu Sdxo ehvxfkw/ lvw qlfkw 2 � 2 ' e1

Zçkuhqg � $ E� b �� c E� $ �� b E� $ �� dovr dqjhqrpphq zhughq ndqq/ vroo gdv
nrqglwlrqdoh dxvjhvfkorvvhqh Gulwwh yhuzruihq zhughq/ jhqdx zlh glh xqhlqjhvfkuçqnwh Nrqgl0
wlrqdolvlhuxqj yrq Wdxwrorjlhq1
91 Ghu ]xvdpphqkdqj yrq Nrqglwlrqdohq xqg Nrqmxqnwlrqhq

Zhqq � c � $ �/ vr � a � c �1
Zhqq � a � c �/ vr � c � $ �1

Glh huvwh glhvhu ehlghq Uhjhoq ehvdjw qlfkw phku/ dov gd� pdq glh Dewuhqqxqjvuhjho ehqxw}hq
ndqq 0 xqg glh vwhkw dx�hu mhghu Glvnxvvlrq1 Doohlq glhvh nrqglwlrqdoh Uhjho jhphlqvdp plw
dxvvdjhqorjlvfkhq Sulq}lslhq jdudqwlhuw glh Jÿowljnhlw yrq �Zhqq � c � $ �/ vr �a� c ��1

Glh }zhlwh Uhjho lvw hlq Dqdorjrq }xp Ghgxnwlrqvwkhruhp1 Glhvh Uhjho huodxew dehu gdv
Hqwvwhkhq yrq Iruphoq ghu orjlvfkhq Irojheh}lhkxqj/ plw ghqhq dxv Iruphoq/ glh nhlqhq Nrqgl0
wlrqdorshudwru hqwkdowhq/ dxi Nrqglwlrqdoiruphoq jhvfkorvvhq zhughq ndqq1 Gdv lvw qlfkw lpphu
jÿqvwlj/ xqg vr lvw wdwvçfkolfk plw ghu dqjhjhehqhq Uhjho xqg ghq Uhjhoq ghu Dxvvdjhqorjln
ehzhlvedu=
� a � c �$ �1
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Devfkqlww 4619 Huzÿqvfkwh xqg xqhuzÿqvfkwh Iruphoq
Zlh gdv irojhqgh Ehlvslho }hljw/ lvw glhvh Irupho nhlqhvidoov }x dn}hswlhuhq=
Srwvgdp kdw ÿehu 433 333 Hlqzrkqhu/ xqg Srwvgdp lvw Odqghvkdxswvwdgw1
Dovr=
Zhqq Srwvgdp ÿehu 433 333 Hlqzrkqhu kdw/ gdqq lvw Srwvgdp Odqghvkdxswvwdgw1

Zçkuhqg dovr glh huvwh Uhjho }xjhodvvhq zlug/ px� glh }zhlwh ehjuÿqghw yhuzruihq zhughq1
:1 Hlqh Hlqiÿkuxqj yrq Nrqglwlrqdohq

Zhqq � c �/ vr � $ � c � $ �1
Glhvh Uhjho lvw plw ghu irojhqghq ßehuohjxqj ehjuÿqghw= zhqq glh Yrudxvvhw}xqj lq hlqhu
Vfkox�irojhuxqj nrqglwlrqdo ehglqjw lvw/ lpsol}lhuw glhvhoeh Ehglqjxqj gdqq dxfk glh Irojh0
uxqj1 Hv lvw dovr hlqh Duw jhplvfkwhu Wudqvlwlylwçwvuhjho eh}ÿjolfk Nrqglwlrqdorshudwru xqg
Irojheh}lhkxqjvsuçglndw/ glh ehkdxswhw zlug=
Hv jlow=
Shwhu nrppw/ xqg Sdxo nrppw1
Dovr=
Shwhu nrppw1

Gdqq jlow dxfk=
Zhqq ghu ]xj sÿqnwolfk lvw/ nrppw Shwhu/ xqg dxfk Sdxo nrppw1
Dovr=
Zhqq ghu ]xj sÿqnwolfk lvw/ nrppw Shwhu1

;1 Nrqglwlrqdorshudwru xqg Vxemxqnwlrq
�$ � c � � �

Glh Jÿowljnhlw glhvhu Irupho zlug }zdu qlfkw ehvwulwwhq/ vlh vroo dehu ghqqrfk klhu huzçkqw
zhughq1 Vlh ehvdjw/ gd� glh Vxemxqnwlrq dxv ghu Nrqglwlrqdodxvvdjh irojw/ xqg glhv jhkùuw
}xp Juxqgyhuvwçqgqlv yrq Lpsolndwlrq ÿehukdxsw1

Lq ghq qçfkvwhq ehlghq Devfkqlwwhq zlug hlq V|vwhp dqjhjhehq/ lq ghp Iruphoq plw Nrqgl0
wlrqdorshudwruhq ehzlhvhq zhughq nùqqhq/ xqg hlqh Vhpdqwln dqjhjhehq/ plw ghu Iruphoq dov
Wdxwrorjlhq dxvjh}hlfkqhw zhughq nùqqhq1 Glh elvkhu glvnxwlhuwhq Jhgdqnhq eloghq glh lqwxl0
wlyh Juxqgodjh iÿu glh lq ghu Vhpdqwln �{lhuwhq Yruvwhooxqjhq ÿehu glh Zdkukhlwvehglqjxqjhq
iÿu Nrqglwlrqdodxvvdjhq xqg vlqg ghu Udkphq/ lq ghp gdv V|vwhp ehzhuwhw zhughq ndqq1
ßexqjhq=

41 Hunoçuhq Vlh/ zduxp glh irojhqghq ehlghq Ehlvslhoh nhlqh Ehlvslhoh jhjhq glh Wudqvlwlylwçwv0
uhjho vlqg=
d, Zhqq Wdqwh Pdu| hlq Ede| ehnrpphq zÿugh/ zçuh vlh hlqh ohgljh Pxwwhu1

Zhqq Wdqwh Pdu| khludwhq zÿugh/ zÿugh vlh hlq Ede| ehnrpphq1
Dovr=
Zhqq Wdqwh Pdu| khludwhq zÿugh/ zçuh vlh hlqh ohgljh Pxwwhu1

e, Vwhoohq Vlh vlfk hlqh Vfklhqh yru/ dxi ghu }zhl Eoùfnh ehzhjw zhughq nùqqhq/ glh lp
Prphqw xqplwwhoedu qhehqhlqdqghu vlw}hq1
Zhqq ghu olqnh Eorfn qdfk uhfkwv ehzhjw zlug/ ehzhjw vlfk ghu uhfkwh Eorfn +dxfk, qdfk
uhfkwv1
Zhqq vlfk ghu uhfkwh Eorfn qdfk uhfkwv ehzhjw/ ehzhjw vlfk ghu olqnh Eorfn qlfkw qdfk
uhfkwv1
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461 Ndslwho Nrqglwlrqdoorjln
Dovr=
Zhqq ghu olqnh Eorfn qdfk uhfkwv ehzhjw zlug/ vr ehzhjw hu vlfk qlfkw qdfk uhfkwv1

51 Eloghq Vlh Ehlvslhoh iÿu Vfkoÿvvh plw ghq hlqjhvfkuçqnwhq Prqrwrqlhuhjhoq$
61 ]hljhq Vlh dq ghq Ehlvslhohq dxv ßexqj 5/ gd� glh Ehvhlwljxqjvuhjho iÿu nrqmxqnwlyh

Dqwh}hghqwh qlfkw }x xqdn}hswdeohq Irojhuxqjhq iÿkuw$
71 Eloghq Vlh Ehlvslhoh/ glh jhjhq glh Jÿowljnhlw ghu Irupho �$ E�b��� vsuhfkhq$ Huoçxwhuq

Vlh/ zduxp Vlh glh Ehlvslhodxvvdjhq yhuzhuihq zÿughq$
81 Iÿjhq Vlh glh Dewuhqqxqjvuhjho � a E� $ �� c � dov D{lrp }xp V|vwhp I VN klq}x$

]hljhq Vlh/ gd� �Zhqq � c � $ �/ vr � a� c �� deohlwedu lvw$
91 Iÿjhq Vlh �Zhqq � a � c �/ vr � c � $ �� }xp V|vwhp I VN klq}x$ ]hljhq Vlh/ gd�

� a� c �$ � ehzhlvedu lvw$

461: Gdv nrqglwlrqdoorjlvfkh V|vwhp Ig ghu orjlvfkhq Irojheh}lhkxqj
Gdv nrqglwlrqdoorjlvfkh V|vwhp IN lvw hlqh Huzhlwhuxqj ghv V|vwhpv I V ghu orjlvfkhq Iro0
jheh}lhkxqj1 ]xu Vsudfkh zlug ghu Nrqglwlrqdorshudwru klq}xjhiÿjw/ }xp V|vwhp nrpphq
vsh}lhooh nrqglwlrqdoorjlvfkh D{lrphqvfkhpdwd xqg Vfkox�uhjhoq iÿu Dxvvdjhq ghu orjlvfkhq
Irojheh}lhkxqj plw Nrqglwlrqdohq klq}x=
Gdv Doskdehw yrq IN ehvwhkw dxv=
41 de}çkoedu xqhqgolfk ylhohq Dxvvdjhqyduldeohq R/ ^/ o/ R�/ � � �>
51 ghq zdkukhlwvixqnwlrqdohq Rshudwruhq a +Nrqmxqnwlrq,/ b +Dgmxqnwlrq,/ � Qhjdwlrq>
61 ghp qlfkw0zdkukhlwvixqnwlrqdohq Rshudwru $ +Nrqglwlrqdorshudwru,>
71 ghp Irojheh}lhkxqjvsuçglndw c>
81 Nodpphuq1
G41 Hlqh Irupho khl�w zdkukhlwvixqnwlrqdo/ zhqq vlh qdfk ghq ÿeolfkhq Iruphoelogxqjv0
uhjhoq plw Kloih dxvvfkolh�olfk zdkukhlwvixqnwlrqdohu Rshudwruhq xqg Dxvvdjhqyduldeohq jh0
eloghw zxugh1

G51 Hlqh Irupho khl�w Vdw}irupho qxu xqwhu irojhqghq Ehglqjxqjhq=
41 Zdkukhlwvixqnwlrqdoh Iruphoq vlqg Vdw}iruphoq1
51 Zhqq � xqg � Vdw}iruphoq vlqg/ vlqg ��/ E� a��/ E� b�� xqg E�$ �� Vdw}iruphoq1

G61 Hlqh Irupho khl�w Nrqglwlrqdodxvvdjh/ zhqq vlh glh Irup E� $ �� kdw1 Lq hlqhu
Nrqglwlrqdodxvvdjh E�$ �� khl�w � Dqwh}hghqw xqg � Nrqvhtxhqw ghu Nrqglwlrqdodxv0
vdjh1

G71 Hlqh Irupho khl�w Irupho ghu orjlvfkhq Irojheh}lhkxqj dxv IN / zhqq vlh glh Irup
� c � kdw xqg � xqg � Vdw}iruphoq vlqg1
D{lrph yrq IN vlqg dooh D{lrph yrq IV vrzlh dooh Iruphoq/ glh glh Irup hlqhv ghu qdfk0

irojhqghq D{lrphqvfkhpdwd kdehq xqg ghq Hlqvfkuçqnxqjhq H4 xqg H5 dxv IV jhqÿjhq=
N41 �$ � c �� $ ��
N51 E� a�� $ � c �$ E� $ ��
N61 �$ � c �� b �
Uhjhoq yrq IN vlqg dooh Uhjhoq yrq IV vrzlh glh irojhqghq=
UN41 Zhqq �� a � � �a�? c �/ vr E�� $ ���a � � �a E�? $ �?� c �� a � � �a�? $ �> zrehl
E�� $ ��� a � � � a E�? $ �?� nhlqh Nrqwudglnwlrq xqg �� a � � � a �? $ � nhlqh Wdxwrorjlh
lvw1
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Devfkqlww 461: V|vwhp IN ghu Irojheh}lhkxqj
UN51 Zhqq �� b � � �b�? c �/ vr E�� $ ���b � � �b E�? $ �?� c �� a � � �a�? $ �> zrehl
E�� $ ��� b � � � b E�? $ �?� nhlqh Nrqwudglnwlrq xqg �� a � � � a �? $ � nhlqh Wdxwrorjlh
lvw1

UN61 Zhqq � c �� $ E��� $ E�� $ E��� $ E�? $ �� ����/ vr ( $ � c E( $ ��� $
$ EE( $ ��� $ E���$ EE( $ �?� $ E( $ �� ����/ zrehl ( $ � nhlqh Nrqwudglnwlrq xqg
E( $ ��� $ EE( $ ��� $ E��� $ EE( $ �?� $ E( $ �� ���� nhlqh Wdxwrorjlh lvw xqg (
ohhu vhlq ndqq1

UN71 Zhqq � c �/ xqg lq � nrpphq jhqdx glh Dxvvdjhqyduldeohq yru/ glh lq � yrunrp0
phq/ vr �� c ��1
Gdv V|vwhp IN lvw zhjhq ghu vhpdqwlvfkhq Ehglqjxqj dxi ghq D{lrphqvfkhpdwd xqg dxi

guhlhq ghu ylhu qhxhq Uhjhoq vrodqjh nhlq orjlvfkhv V|vwhp/ vrodqjh glh Ehjul�h �Wdxwror0
jlh� xqg �Nrqwudglnwlrq� qlfkw gh�qlhuw vlqg1 Gd lq ghq Vdw}iruphoq Nrqglwlrqdorshudwruhq
yrunrpphq nùqqhq/ glh nhlqh Ehzhuwxqj lq ghu nodvvlvfkhq Orjln huidkuhq/ nùqqhq glh hqwvsuh0
fkhqghq Ehjul�h dxv ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln qlfkw yhuzhqghw zhughq1 Lp
qçfkvwhq Devfkqlww zhughq glh Ehjul�h �Nrqglwlrqdowdxwrorjlh� xqg �Nrqglwlrqdonrqwudglnwl0
rq� gh�qlhuw zhughq/ glh gdqq hlqh Dqzhqgxqj yrq IN huodxehq1 Gdyru vroohq doohuglqjv qrfk
hlqljh lq IN jÿowljh Iruphoq ehzlhvhq zhughq +glh Dqzhqgxqj yrq D{lrphq xqg Uhjhoq ghv
V|vwhpv I V zlug vwhwv gxufk +DO, jhnhqq}hlfkqhw,=
W41 E�$ �� a � c �

41 E�$ �� a� c �$ � +DO,
51 E�$ �� a� c � +DO,
61 �$ � c �� b� +N6,
71 E�$ �� a� c � +DO/ 41/ 51/ 61,

W51 �$ E� a �� c �$ �
41 � a � c � +DO,
51 �$ E� a �� c �$ � +UN4,

W61 E�$ �� a E� $ (� c E� a �� $ E� a(�
41 � a( c � a( +DO,
51 E�$ �� a E� $ (� c E� a ��$ E� a(� +UN4,

W71 �$ E� $ �� c E�$ ��$ E�$ ��
41 � $ � c � $ � +DO,
51 �$ E� $ �� c E�$ �� $ E�$ �� +UN6,

W81 E�$ �� a E� $ �� c E�$ ��
41 � a � c � +DO,
51 E�$ �� a E� $ �� c E� a��$ � +UN4,
61 E� a �� $ � c �$ E� $ �� +N5,
71 �$ E� $ �� c E�$ �� $ E�$ �� +W7,
81 E�$ �� a E� $ �� c E�$ �� $ E�$ �� +DO/ 51/ 61/ 71,
91 E�$ �� a E� $ �� c E�$ �� +DO,
:1 E�$ �� a E� $ �� c E�$ �� +DO 91/ :1/ W4,

W91 EE� a ��$ �� a � c � $ �
41 EE� a �� $ �� a � c � +DO,
51 EE� a �� $ �� a � c E� a �� $ � +DO,
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461 Ndslwho Nrqglwlrqdoorjln
61 E� a�� $ � c �$ E� $ �� +N5,
71 EE� a�� $ �� a � c � a E�$ E� $ ��� +DO/ 41/ 51/ 61,
81 EE� a�� $ �� a � c � $ � +W4/ DO,

W:1 � a� c �E�$ ���
41 �$ �� c �� b �� +N6,
51 � a� c �E�$��� +UN7/ DO,

ßexqjhq=

41 Ehzhlvhq Vlh lq IN irojhqgh Iruphoq ghu orjlvfkhq Irojheh}lhkxqj=
W;1 E�$ �� b E� $ (� c E� a ��$ E� b(�
W<1 �$ E� $ �� c � $ E�$ ��
W431 �$ E� $ �� c E� a �� $ �
W441 E�$ �� a �� c ��
W451 �EE� a ��$ E� b(�� c �EE�$ �� b E� $ (��$

51 Ehzhlvhq Vlh irojhqgh Uhjho=
Zhqq � c �/ vr � $ � c � $ �$

61 Vhkhq Vlh vlfk qrfk hlqpdo glh Irupxolhuxqj xqg ghq Ehzhlv ghv Phwdwkhruhpv ÿehu ghq
Vlqq}xvdpphqkdqj lq IV dq$ Irupxolhuhq xqg ehzhlvhq Vlh hlq dqdorjhv Phwdwkhruhp iÿu
IN $

71 Huoçxwhuq Vlh/ zduxp �$ � c E�a��$ � qlfkw lp V|vwhp IN ehzhlvedu lvw$ Ehzhlvhq
Vlh glh hlqjhvfkuçqnwh Prqrwrqlhuhjho E�$ �� a E� $ �� c E� a �� $ �$

81 Huoçxwhuq Vlh ghq Xqwhuvfklhg }zlvfkhq ghu }x yhuzhuihqghq Uhjho �Zhqq � a � c �/ vr
� c � $ �� xqg ghp D{lrp N5 $

461; Hlqh Vhpdqwln iÿu gdv V|vwhp Ig
Zlh ehuhlwv lp ohw}whq Devfkqlww ehwrqw zxugh/ lvw }xu Dqzhqgxqj ghv yrujhvfkodjhqhq Nrq0
glwlrqdondonÿov hlqh Vhpdqwln qrwzhqglj1 Glhvh Vhpdqwln vroo }zhl plwhlqdqghu yhuexqghqh
Dxijdehq huiÿoohq= Glh Ehjul�h �Nrqglwlrqdowdxwrorjlh� xqg �Nrqglwlrqdonrqwudglnwlrq� vro0
ohq gh�qlhuw zhughq/ xqg glh Iruphoq }xu orjlvfkhq Irojheh}lhkxqj vroohq hlqh vhpdqwlvfkh
Ehzhuwxqj huidkuhq1 Ghp glhqhq glh irojhqghq vhpdqwlvfkhq Uhjhoq xqg Gh�qlwlrqhq=
VU31 Glh vhpdqwlvfkhq Uhjhoq iÿu Nrqmxqnwlrq/ Dgmxqnwlrq xqg Qhjdwlrq yrq zdkukhlwv0
ixqnwlrqdohq Iruphoq eohlehq glhvhoehq zlh lq ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln1

VU41 Zhqq glh Irupho �$ � ghq Zhuw �zdku� kdw xqg � ghq Zhuw �zdku� kdw/ vr zlug
� ghu Zhuw �zdku� }xjhvfkulhehq1

VU51 Zhqq glh Irupho �$ � ghq Zhuw �zdku� kdw xqg � ghq Zhuw �idovfk� kdw/ vr zlug
� ghu Zhuw �idovfk� }xjhvfkulhehq1

VU61 Zhqq glh Irupho � $ � ghq Zhuw �idovfk� kdw xqg � ghq Zhuw �zdku� kdw/ vr lvw
ghu Zhuw yrq � qlfkw yrp Zhuw yrq � dekçqjlj1

VU71 Zhqq glh Irupho � $ � ghq Zhuw �idovfk� kdw xqg � ghq Zhuw �idovfk� kdw/ vr lvw
ghu Zhuw yrq � qlfkw yrp Zhuw yrq � dekçqjlj1

VU81 Zhqq dxv ghpZhuw �zdku� iÿu glh Irupho � xqwhu ghu Ehzhuwxqj` ghu Zhuw �zdku�
iÿu glh Irupho � qdfk vhpdqwlvfkhq Uhjhoq irojw/ vr ehnrppw � $ � xqwhu ghu Ehzhuwxqj
` ghq Zhuw �zdku� }xjhvfkulhehq1
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Devfkqlww 461; Vhpdqwln iÿu IN

VU91 Zhqq dxv ghp Zhuw �idovfk� iÿu glh Irupho � xqwhu ghu Ehzhuwxqj ` ghu Zhuw
�idovfk� iÿu glh Irupho � qdfk vhpdqwlvfkhq Uhjhoq irojw/ vr ehnrppw � $ � xqwhu ghu
Ehzhuwxqj ` ghq Zhuw �zdku� }xjhvfkulhehq1

VU:1 Zhqq dxv ghp Zhuw �zdku� iÿu glh Irupho � xqwhu ghu Ehzhuwxqj ` qlfkw ghu Zhuw
�zdku� iÿu glh Irupho � qdfk vhpdqwlvfkhq Uhjhoq irojw/ vr lvw ghu Zhuw yrq � $ � xqwhu
ghu Ehzhuwxqj ` qlfkw yrp Zhuw yrq � dekçqjlj1

VU;1 Zhqq dxv ghp Zhuw �idovfk� iÿu glh Irupho � xqwhu ghu Ehzhuwxqj` qlfkw ghu Zhuw
�idovfk� iÿu glh Irupho � qdfk vhpdqwlvfkhq Uhjhoq irojw/ vr lvw ghu Zhuw yrq �$ � xqwhu
ghu Ehzhuwxqj ` qlfkw yrp Zhuw yrq � dekçqjlj1

VU<1 Zhqq ghu Zhuw ghu Irupho � �idovfk� lvw/ vr lvw ghu Zhuw yrq �$ � qlfkw yrp Zhuw
yrq � dekçqjlj1

VU431 Zhqq ghu Zhuw ghu Irupho � �zdku� lvw/ vr lvw ghu Zhuw yrq �$ � qlfkw yrp Zhuw
yrq � dekçqjlj1

VU441 Zhqq hv Ehzhuwxqjhq `� xqg`2 vr jlew/ gd� dxv ghp Zhuw �zdku� xqwhu`� iÿu �
qdfk vhpdqwlvfkhq Uhjhoq ghu Zhuw �zdku� iÿu � irojw xqg dxv ghp Zhuw �idovfk� xqwhu `2
iÿu � qdfk vhpdqwlvfkhq Uhjhoq ghu Zhuw �idovfk� iÿu � irojw/ xqg hv nhlqh Ehzhuwxqj `�
ghuduw jlew/ gd� dxv ghp Zhuw �zdku� xqwhu `� iÿu � qdfk vhpdqwlvfkhq Uhjhoq ghu Zhuw
�idovfk� iÿu � irojw rghu dxv ghp Zhuw �idovfk� xqwhu `� iÿu � qdfk vhpdqwlvfkhq Uhjhoq
ghu Zhuw �zdku� iÿu � irojw/ vr zlug ghu Irupho �$ � ghu Zhuw �zdku� }xjhvfkulhehq1

Qdfk glhvhq vhpdqwlvfkhq Uhjhoq px� ehlvslhovzhlvh ghu Nrqglwlrqdodxvvdjh Ra^ $ R ghu Zhuw
�zdku� }xjhvfkulhehq zhughq= Hv jlew hlqh Ehzhuwxqj `� iÿu R a ^/ ehl ghu gdv Dqwh}hghqw
�zdku� lvw xqg gdv Nrqvhtxhqw qdfk ghq vhpdqwlvfkhq Uhjhoq �zdku� vhlq px�> hv jlew hlqh
Ehzhuwxqj`2 iÿu R/ ehl ghu gdv Nrqvhtxhqw �idovfk� lvw xqg gdv Dqwh}hghqw �idovfk� vhlq px�
+qdfk ghq vhpdqwlvfkhq Uhjhoq iÿu glh Nrqmxqnwlrq,/ xqg hv jlew nhlqh Ehzhuwxqj/ glh ghu lq
VU44 irupxolhuwhq Ehglqjxqj iÿu `� jhqÿjw1 Nrqglwlrqdoiruphoq odvvhq vlfk dovr ehzhuwhq1
Glh irojhqghq Gh�qlwlrqhq huiÿoohq glh rehq jhvwhoowhq Dxijdehq=
GV41 Zhqq � hlqh zdkukhlwvixqnwlrqdoh Irupho lvw/ lvw � hlqh Nrqglwlrqdowdxwrorjlh
jhqdx gdqq/ zhqq � Wdxwrorjlh ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln lvw1
Zhqq � hlqh zdkukhlwvixqnwlrqdoh Irupho lvw/ lvw � hlqh Nrqglwlrqdonrqwudglnwlrq jhqdx
gdqq/ zhqq � Nrqwudglnwlrq ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln lvw1

GV51 Hlqh Vdw}irupho �$ � lvw hlqhNrqglwlrqdowdxwrorjlh jhqdx gdqq/ zhqq jlow= zhqq
� ghq Zhuw �zdku� kdw/ vr px� � qdfk ghq vhpdqwlvfkhq Uhjhoq iÿu glh orjlvfkhq Rshudwruhq
ghu Zhuw �zdku� }xjhvfkulhehq zhughq1
Hlqh Vdw}irupho �$ � lvw hlqhNrqglwlrqdonrqwudglnwlrq jhqdx gdqq/ zhqq jlow= zhqq �
ghq Zhuw �zdku� kdw/ vr px� � qdfk ghq vhpdqwlvfkhq Uhjhoq iÿu glh orjlvfkhq Rshudwruhq
ghu Zhuw �idovfk� }xjhvfkulhehq zhughq1

GV61 Lvw � $ � Nrqglwlrqdowdxwrorjlh/ ehnrppw � $ � iÿu dooh Ehohjxqjhq ghu yrunrp0
phqghq Yduldeohq ghq Zhuw �zdku� }xjhvfkulhehq1
Lvw �$ � Nrqglwlrqdonrqwudglnwlrq/ ehnrppw �$ � iÿu dooh Ehohjxqjhq ghu yrunrpphq0
ghq Yduldeohq ghq Zhuw �idovfk� }xjhvfkulhehq1

GV71 Lvw � $ � zhghu Nrqglwlrqdowdxwrorjlh qrfk Nrqglwlrqdonrqwudglnwlrq/ ehnrppw
�$ � iÿu nhlqh Ehohjxqj ghu yrunrpphqghq Yduldeohq hlqhq Zhuw }xjhvfkulhehq1 � $ �
khl�w Irupho rkqh Zhuwhyhuodxi1

GV81 Glh Nrqmxqnwlrq hlqhu Vdw}irupho plw hlqhu Irupho rkqh Zhuwhyhuodxi lvw hlqh Irupho
rkqh Zhuwhyhuodxi/ dx�hu zhqq glh Vdw}irupho Nrqglwlrqdonrqwudglnwlrq lvw1 Lq glhvhp Idoo
lvw glh Nrqmxqnwlrq hlqh Nrqglwlrqdonrqwudglnwlrq xqg ehnrppw iÿu dooh Ehohjxqjhq ghu
yrunrpphqghq Yduldeohq ghq Zhuw �idovfk� }xjhvfkulhehq1
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461 Ndslwho Nrqglwlrqdoorjln
GV91 Glh Dgmxqnwlrq hlqhu Vdw}irupho plw hlqhu Irupho rkqh Zhuwhyhuodxi lvw hlqh Irupho
rkqh Zhuwhyhuodxi/ dx�hu zhqq glh Vdw}irupho Nrqglwlrqdowdxwrorjlh lvw1 Lq glhvhp Idoo lvw glh
Dgmxqnwlrq hlqh Nrqglwlrqdowdxwrorjlh xqg ehnrppw iÿu dooh Ehohjxqjhq ghu yrunrpphqghq
Yduldeohq ghq Zhuw �zdku� }xjhvfkulhehq1

GV:1 Glh Qhjdwlrq hlqhu Irupho rkqh Zhuwhyhuodxi lvw hlqh Irupho rkqh Zhuwhyhuodxi xqg
ehnrppw nhlqh Zhuwh }xjhvfkulhehq1

GV;1 Nrqmxqnwlyh xqg dgmxqnwlyh Yhunqÿsixqjhq vrzlh Qhjdwlrqhq yrq Vdw}iruphoq plw
Zhuwhyhuodxi hukdowhq hlqhq Zhuwhyhuodxi hqwvsuhfkhqg ghq vhpdqwlvfkhq Uhjhoq iÿu glh hqw0
vsuhfkhqghq Rshudwruhq ghu nodvvlvfkhq }zhlzhuwljhq Dxvvdjhqorjln1

GV<1 Glh Irupho ghu orjlvfkhq Irojheh}lhkxqj � c � lvw nrqglwlrqdojÿowlj jhqdx gdqq/
zhqq � $ � hlqh Nrqglwlrqdowdxwrorjlh lvw/ � nhlqh Nrqglwlrqdonrqwudglnwlrq xqg � nhlqh
Nrqglwlrqdowdxwrorjlh lvw xqg lq � qxu vrofkh Yduldeohq yrunrpphq/ glh dxfk lq � yrunrp0
phq1

GV431 Glh Irupho ghu orjlvfkhq Irojheh}lhkxqj � c � lvw nrqglwlrqdoxqjÿowlj jhqdx
gdqq/ zhqq �$ � Nrqglwlrqdonrqwudglnwlrq lvw/ glh Irupho � nhlqh Nrqglwlrqdonrqwudgln0
wlrq xqg � nhlqh Nrqglwlrqdowdxwrorjlh lvw xqg lq � qxu vrofkh Yduldeohq yrunrpphq/ glh
dxfk lq � yrunrpphq1

Plw glhvhq }hkq Gh�qlwlrqhq lvw glh Vhpdqwln iÿu IN irupxolhuw1
Ehyru hlqljh Phwdwkhruhph eh}ÿjolfk IN xqg vhlqhu Vhpdqwln irupxolhuw zhughq/ vroo dq

dxvjhzçkowhq Ehlvslhohq jh}hljw zhughq/ zlh Iruphoq ghu orjlvfkhq Irojheh}lhkxqj ehzhuwhw
zhughq nùqqhq1 Gd}x zlug yhuhlqeduw=
Dqvwhooh �glh Irupho � kdw ghq Zhuw �zdkuc +�idovfkc,� rghu �glh Irupho � ehnrppw ghq
Zhuw �zdkuc +�idovfkc, }xjhvfkulhehq� zlug yhuzhqghw= d�o ' � +d�o ' s,1
Dqvwhooh �dxv ghp Zhuw �zdkuc +�idovfkc, xqwhu ghu Ehzhuwxqj ` iÿu glh Irupho � irojw qdfk
vhpdqwlvfkhq Uhjhoq ghu Zhuw �zdkuc +�idovfkc, iÿu glh Irupho �� zlug yhuzhqghw=
` d�o ' � E` d�o ' s� ',` d�o ' � +` d�o ' s,1

� a� c �
41 `�d� a�o ' � ',`�d�o ' �
51 `2d�o ' s ',`2d� a�o ' s
Hv vhl
6141`�d� a�o ' �
6151`�d�o ' s
71 `�d�o ' � +VU32GV;/ 6141,

+Zlghuvsuxfk }x 6151,
Gdplw lvw jh}hljw/ gd� E� a �� $ � hlqh Nrqglwlrqdowdxwrorjlh lvw1 Gd glh vhpdqwlvfkh xqg
Yduldeohqehglqjxqj iÿu glh Irupho ghu orjlvfkhq Irojheh}lhkxqj jhowhq/ lvw vlh nrqglwlrqdojÿowlj1
Ehl ghq irojhqghq Ehlvslhohq zlug qxu qrfk glh Qlfkwh{lvwhq} hlqhu Ehzhuwxqj `� jhpç� ghu
vhpdqwlvfkhq Uhjho VU44 jh}hljw1 Glh hqwvsuhfkhqghq Ehzhuwxqjhq `� xqg `2 vlqg ohlfkw }x
�qghq1
E�$ �� a E� $ (� c E� a ��$ E� a(�
Hv vhl
4141`�dE�$ �� a E� $ (�o ' �
4151`�dE� a ��$ E� a(�o ' s
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Devfkqlww 461; Vhpdqwln iÿu IN

51 `�d�$ �o ' � +GV;/ 4141,
61 `�d� $ (o ' � +GV;/ 4141,
71 Hv jlow qlfkw/ gd�

`�d� a �o ' � ',`�d� a(o ' � +VU8/ 4151,
81 `�d� a �o ' � ',`�d�o '`�d�o ' � +VU32GV;,
91 `�d� a �o ' � ',`�d� a(o ' � +VU3/ VU4/ 81/ 51/ 61,

+Zlghuvsuxfk }x 71,
�EE�$ ��$ E�$ ��� c �E�$ E� $ ���
Hv vhl
4141`�d�EE�$ ��$ E�$ ���o ' �
4151`�d�E�$ E� $ ���o ' s
51 `�dE�$ ��$ E�$ ��o ' s +GV;/ 4141,
61 `�d�$ E� $ ��o ' � +GV;/ 4151,
71 Hv jlow qlfkw/ gd�

`�d�$ �o ' � ',`�d�$ �o ' � +VU8/ 51,
81 Gdqq jlow dxfk qlfkw/ gd�

`�d�$ �o ' �/ `�d�o ' � ',`�d�o ' � +VU4/ 71,
91 `�d�$ �o ' �/ `�d�o ' � ',`�d�o ' � +VU4,
:1 `�d�o '`�d�o '`�d�$ E� $ ��o ' � ',`�d�o ' � +VU4,
;1 `�d�$ �o ' �/ `�d�o ' � ',`�d�o ' � +VU4/ 91/ :1,

+Zlghuvsuxfk }x 81,

PW41 Zhqq glh Vdw}irupho � Nrqglwlrqdowdxwrorjlh +Nrqglwlrqdonrqwudglnwlrq, lvw/ kdw �
iÿu dooh Ehohjxqjhq ghu yrunrpphqghq Yduldeohq ghq Zhuw �zdku� +�idovfk�,1

Gdv Phwdwkhruhp irojw r�hqvlfkwolfk dxv GV4/ GV6/ GV8/ GV9 xqg GV;1
PW51 Zhqq glh Nrqglwlrqdodxvvdjh � $ � Nrqglwlrqdowdxwrorjlh lvw/ vlqg � $ �� xqg
�E�$ �� Nrqglwlrqdonrqwudglnwlrqhq/ xqg �E�$ ��� lvw Nrqglwlrqdowdxwrorjlh1

Zhqq � $ � Nrqglwlrqdowdxwrorjlh lvw/ qlppw glh Irupho iÿu dooh Ehzhuwxqjhq ghq Zhuw
�zdku� dq +PW4 ,1 Gdqq jlow qdfk GV5/ VU3 xqg VU4 = zhqq d�o ' �/ vr d��o ' s > xqg
�$�� lvw Nrqglwlrqdonrqwudglnwlrq1 Glh dqghuhq Ehkdxswxqjhq irojhq qdfk GV;1
PW61 Zhqq glh Irupho ghu orjlvfkhq Irojheh}lhkxqj � c � nrqglwlrqdojÿowlj lvw/ vr lvw
� c �� nrqglwlrqdoxqjÿowlj1

PW71 Glh Iruphoq E� $ �� $ �E� $ ���/ �E� $ ��� $ E� $ ��/ E� $ ��� $
$�E�$ �� xqg �E�$ ��$ E�$ ��� vlqg nhlqh Nrqglwlrqdowdxwrorjlhq1

PW81 Dooh Wkhruhph yrq IN vlqg nrqglwlrqdo jÿowlj1
Gdv Phwdwkhruhp zlug ehzlhvhq/ lqghp iÿu glh D{lrph jh}hljw zlug/ gd� vlh nrqglwlrqdojÿowlj
vlqg1 Gdqq zlug qdfkjhzlhvhq/ gd� glh Uhjhoq glh Hljhqvfkdiw hukdowhq1
PW91 +Zlghuvsuxfkviuhlkhlwvwkhruhp, Hv jlew nhlqh Irupho ghu orjlvfkhq Irojheh}lhkxqj
� c � ghuduw/ gd� vrzrko � c � dov dxfk � c �� Wkhruhph lq IN vlqg1

Ghu Ehzhlv irojw xqplwwhoedu dxv PW5 xqg PW81
PW:1 Hv jlew Iruphoq ghu Irojheh}lhkxqj � c � ghuduw/ gd� vrzrko � c � dov dxfk
� c �� zhghu nrqglwlrqdojÿowlj qrfk nrqglwlrqdoxqjÿowlj vlqg/ xqg iÿu glh jlow= Vrzrko gdv
Klq}xiÿjhq yrq � c � dov dxfk gdv yrq � c �� dov D{lrp }xp V|vwhp IN odvvhq gdv
V|vwhp zlghuvsuÿfkolfk lp Vlqqh yrq PW9 zhughq1
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461 Ndslwho Nrqglwlrqdoorjln
Hlqh vrofkh Irupho lvw �$ � c �1
PW;1 Hv jlow qlfkw iÿu dooh Iruphoq ghu orjlvfkhq Irojheh}lhkxqj=

� c � lvw Wkhruhp lq IN jhqdx gdqq/ zhqq � c �� qlfkw Wkhruhp lp V|vwhp lvw1
Ghu Ehzhlv irojw xqplwwhoedu dxv PW:1
ßexqjhq=

41 Ehzhlvhq Vlh glh Phwdwkhruhph PW6 xqg PW7 $
51 Ehzhlvhq Vlh gdv Phwdwkhruhp PW: =

d, ]hljhq Vlh/ gd� zhghu � $ � c � qrfk � $ � c �� nrqglwlrqdojÿowlj rghu
nrqglwlrqdoxqjÿowlj vlqg$

e, ]hljhq Vlh/ gd� plw �$ � c � glh Iruphoq E�$ ��a�� c � xqg E�$ ��a�� c
c �� deohlwedu vlqg$

f, ]hljhq Vlh/ gd� plw �$ � c �� glh Iruphoq E� $ �� a � c � xqg E� $ �� a � c
c �� deohlwedu vlqg$

61 ]hljhq Vlh/ gd� gdv Jhvhw} yrp nrqglwlrqdohq dxvjhvfkorvvhqhq Gulwwhq nhlqh Nrqglwlrqdo0
wdxwrorjlh lvw$

71 Lp iÿqiwhq Ndslwho vroowhq Vlh }hljhq/ gd� glh ghq irojhqghq Dxijdehq hqwvsuhfkhqghq
Vfkoÿvvh plw ghu Vxemxqnwlrq jÿowlj vlqg1 ]hljhq Vlh qxq +vhpdqwlvfk rghu lp V|vwhp ghu
Irojheh}lhkxqj iÿu Nrqglwlrqdodxvvdjhq,/ gd� glhvh Vfkoÿvvh plw hlqhp Nrqglwlrqdorshud0
wru iÿu gdv �zhqq 111/ vr 111� xqjÿowlj vlqg$
d, Zhqq Ph|hu vlfk lp Rnwrehu hlqhq Yroyr ndxiw/ px� hu lkq dxi ghu Vwud�h sdunhq/ zhqq

hu vlfk qlfkw dxfk hlqh Jdudjh ehvrujw1 Hv vwlppw qlfkw/ gd� hu vlfk hlqh Jdudjh ehvrujw/
zhqq hu dooh jhvhw}olfkhq Ehvwlppxqjhq hlqkçow1 Zhqq Ph|hu dehu dooh jhvhw}olfkhq Eh0
vwlppxqjhq hlqkçow/ vr ndxiw hu vlfk lp Rnwrehu hlqhq Yroyr1 Dovr ndxiw hu vlfk lp
Rnwrehu wdwvçfkolfk hlqhq Yroyr xqg px� lkq dxi ghu Vwud�h sdunhq1

e, Zhqq Mrkq lq Sdulv lvw/ vr lvw hu lq Iudqnuhlfk1 Zhqq Mrkq lq Lvwdqexo lvw/ vr lvw hu lq
ghu Wÿunhl1 Dovr= Zhqq Mrkq lq Sdulv lvw/ vr lvw hu lq ghu Wÿunhl rghu zhqq Mrkq lq
Lvwdqexo lvw/ vr lvw hu lq Iudqnuhlfk1 +Z1 Frrshu 4<9;/ V1 5<:,

f, Dqjhqrpphq/ Ur| G|fnkr� hunoçuw/ gd� Mrkq Vodqh| dq hlqhp ehvwlppwhq Wdj lq
Hglqexujk zdu/ xqg gd� Fulvslq Zuljkw gdv yhuqhlqw1 Gdqq lvw glh irojhqgh Dxvvdjh
zdku=
+4, Zhqq Mrkq lq Hglqexujk zdu/ kdwwh Ur| uhfkw1
Klqjhjhq vlqg glh ehlghq irojhqghq Dxvvdjhq idovfk=
+5, Zhqq Fulvslq uhfkw kdwwh/ vr dxfk Ur|1
+6, Zhqq Mrkq lq Hglqexujk zdu/ vr kdwwh Fulvslq uhfkw1
Glh Qhjdwlrq ghu Dxvvdjh 5 lvw ghp}xirojh zdku=
+5�, Hv jlow qlfkw= Zhqq Fulvslq uhfkw kdwwh/ vr dxfk Ur|1

461< Luuhdoh Nrqglwlrqdodxvvdjhq
Luuhdoh Nrqglwlrqdodxvvdjhq vlqg Nrqglwlrqdodxvvdjhq/ ghuhq Dqwh}hghqw idovfk lvw1 Phlvw zhu0
ghq vlh lp Nrqmxqnwly irupxolhuw= �Zhqq D zçuh/ zçuh E�1 Ylhoh Yhuvxfkh/ luuhdoh Nrqglwlr0
qdodxvvdjhq orjlvfk }x h{sol}lhuhq/ jhkhq gdyrq dxv/ gd� ghu Rshudwru lq vrofkhq Dxvvdjhq hlq
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Devfkqlww 461< Luuhdoh Nrqglwlrqdodxvvdjhq
Juxqgrshudwru lvw> gdv iÿkuw }xp Dxiedx orjlvfkhu Ndonÿoh plw Vhpdqwlnhq iÿu glhvh Dxvvd0
jhq1 Ghu Dqvsuxfk/ doojhphlqh Nrqglwlrqdowkhrulh }x vhlq/ zlug lq ghu Uhjho qlfkw huiÿoow1 Hlq
zhvhqwolfkhv Sureohp ehvwhkw gdulq/ gd� glh luuhdohq Nrqglwlrqdodxvvdjhq/ zlh dqghuh Nrqgl0
wlrqdodxvvdjhq dxfk/ dxi yhuvfklhghqhqh Zhlvh xqg plw xqwhuvfklhgolfkhq Devlfkwhq yhuzhqghw
zhughq/ gd� yhuvfklhghqh Duwhq vrofkhu Dxvvdjhq xqwhuvfklhghq zhughq nùqqhq1

Glh Dqdo|vh luuhdohu Nrqglwlrqdodxvvdjhq vroo dov hlq Dqzhqgxqjvsureohp ghu Nrqglwlr0
qdoorjln dxijhid�w zhughq= dxvjhkhqg yrq ghu yrujhvfkodjhqhq Nodvvl�ndwlrq iÿu Nrqglwlrqdo0
dxvvdjhq zhughq h{hpsodulvfk hlqljh Elogxqjvuhjhoq iÿu luuhdoh Nrqglwlrqdoh dxijh}hljw/ xqg
hv zhughq hlqljh plw vrofkhq Dxvvdjhq yhuexqghqh Sureohph lp Udkphq glhvhu Nrq}hswlrq
jhoùvw1 Irojhqgh Ehlvslhodxvvdjhq vroohq gd}x dqdo|vlhuw zhughq=
+4, Zhqq Shwhu qlfkw jhnrpphq zçuh/ zçuhq qlfkw Sdxo xqg Shwhu jhnrpphq1
+5, Zhqq mhw}w gxufk glhvh Vsxoh hlq Vwurp  lh�hq zÿugh/ zçuh xp vlh khuxp hlq Pdjqhwihog

yrukdqghq1
+6, Vhoevw zhqq ghu Vfkdpdqh ghq Uhjhqwdq} wdq}hq zÿugh/ zÿugh hv qlfkw uhjqhq1
+7, Zhqq Rvzdog Nhqqhg| qlfkw huvfkrvvhq kdw/ kdw hv hlq dqghuhu jhwdq1
+8, Zhqq Rvzdog Nhqqhg| qlfkw huvfkrvvhq kçwwh/ kçwwh lkq hlq dqghuhu huvfkrvvhq1
+9, Zhqq El}hw xqg Yhugl Odqgvohxwh zçuhq/ zçuh El}hw Lwdolhqhu1
+:, Zhqq El}hw xqg Yhugl Odqgvohxwh zçuhq/ zçuh Yhugl Iudq}rvh1
Glh hlqidfkvwh Ehlvslhodxvvdjh lvw glh Dxvvdjh +4,/ lkuh Zdkukhlw uxiw nhlqhq ]zhliho khuyru1
Ghu Juxqg gdiÿu lvw/ gd� vlh qdfk orjlvfkhq Uhjhoq dxv hlqhu Dxvvdjh ÿehu glh orjlvfkh Irojh0
eh}lhkxqj jhzrqqhq zhughq ndqq1 Vrofkh Uhjhoq odvvhq vlfk ohlfkw irupxolhuhq=
Zhqq � c � xqg ��/ vr lvw � , � glh jÿowljh luuhdoh Nrqglwlrqdodxvvdjh �Zhqq � zçuh/
zçuh ��1
Zhqq � c � xqg �/ vr lvw �� , �� glh jÿowljh luuhdoh Nrqglwlrqdodxvvdjh �Zhqq � qlfkw
zçuh/ zçuh � qlfkw�1

Glh Dxvvdjh +4, lvw qdfk ghu }zhlwhq Uhjho dxv ghp D{lrp ghv V|vwhpv I V � a � c �
jhzrqqhq zrughq1 Jhqdx zlh glh Nodvvh ghu Nrqglwlrqdodxvvdjhq/ glh dxi Juxqg yrq Dxvvdjhq
ÿehu glh orjlvfkh Irojheh}lhkxqj jhowhq/ yrp nrqnuhwhq V|vwhp ghu Irojheh}lhkxqj dekçqjlj
lvw/ vlqg dxfk glh qdfk ghq dqjhjhehqhq Uhjhoq elogeduhq luuhdohq Nrqglwlrqdodxvvdjhq yrp
}xjuxqgholhjhqghq V|vwhp ghu orjlvfkhq Irojheh}lhkxqj dekçqjlj1

Glh Dxvvdjh +5, guÿfnw hlqhq +k|srwkhwlvfkhq, Vdfkyhukdow dxv1 Jhudgh vrofkh luuhdoh Nrq0
glwlrqdodxvvdjhq zhughq }xu H{solndwlrq ghv Ehjul�hv �hpslulvfkhv Jhvhw}� jhqxw}w/ lqghp
ehkdxswhw zlug/ gd� hlqh zdkuh/ doojhphlqh/ nrqglwlrqdoh Dxvvdjh gdqq hlq Jhvhw} dxvguÿfnw
+hlqh Jhvhw}hvdxvvdjh lvw,/ zhqq lku zdkuh luuhdoh Nrqglwlrqdodxvvdjhq hqwvsuhfkhq1 Hlqh Jh0
vhw}hvdxvvdjh zÿugh dxi dooh/ dxfk qxu pùjolfkh/ k|srwkhwlvfkh/ ghqneduh Jhjhqvwçqgh xqg
Vdfkyhukdowh }xwuh�hq/ hlqh qxu jhvhw}hvçkqolfkh Dxvvdjh qlfkw1

Vr lvw hwzd �Iÿu dooh Jhjhqvwçqgh jlow= zhqq Shwhu vlh jhudgh lq ghu Wdvfkh kdw/ vr vlqg
hv Jurvfkhq� dxfk gdqq nhlq Jhvhw}/ zhqq Shwhu prphqwdq wdwvçfkolfk qxu Jurvfkhq lq ghu
Wdvfkh kdw1 Vfkolh�olfk jlow glh Dxvvdjh �Zhqq Shwhu jhudgh hlq Pdunvwÿfn lq ghu Wdvfkh
kçwwh/ vr zçuh hv hlq Jurvfkhq� r�hqvlfkwolfk qlfkw/ xqg vr lvw glh dootxdqwl�}lhuwh nrqglwlrqdoh
Dxvvdjh qxu jhvhw}hvçkqolfk1

Lp Jhjhqvdw} gd}x jlow glh luuhdoh Dxvvdjh +5, vhoevw iÿu Vsxohq/ glh zçkuhqg ghu Vwhlq}hlw
yrq Dx�huluglvfkhq dxi glh Hugh jheudfkw zxughq 0 dov hv qrfk nhlqh hohnwulvfkhq Dqvfkoÿvvh
jde1 Ghvkdoe/ vr zlug dujxphqwlhuw/ lvw glh hqwvsuhfkhqgh +uhdoh, Nrqglwlrqdodxvvdjh �Lpphu
xqg ÿehudoo jlow= zhqq gxufk hlqh Vsxoh hlq Vwurp  lh�w/ edxw vlfk xp vlh khuxp hlq Pdjqhwihog
dxi� hlqh Jhvhw}hvdxvvdjh1
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Ehl glhvhp ]xjdqj zlug dehu yrudxvjhvhw}w/ gd� glh Zdkukhlw ghu luuhdohq Nrqglwlrqdodxv0

vdjh xqdekçqjlj yrq ghu Jhvhw}hvdxvvdjh rghu jhvhw}hvçkqolfkhq Dxvvdjh ihvwjhvwhoow zhughq
ndqq1 Iÿu luuhdoh Dxvvdjhq lvw gdv dehu lq ghu Uhjho vhku vfkzhu= Zrkhu ndqq pdq ghqq zlvvhq/
zlh hwzdv Qlfkwvwdww�qghqghv xqwhu ehvwlppwhq Ehglqjxqjhq zçuh> qrfk gd}x rkqh Uÿfnjul�
gdudxi/ zlh hv xqwhu vrofkhq Ehglqjxqjhq uhjhopç�lj lvwB

Qdfk ghu klhu yhuwuhwhqhq Dx�dvvxqj lvw dxfk lq glhvhpIdoo glh luuhdoh Dxvvdjh yrq ghu uhdohq
dekçqjlj1 Glh luuhdohq Nrqglwlrqdodxvvdjhq zlh lp Ehlvslho +5, hqwvwhkhq dxv Dxvvdjhq ÿehu
glh sk|vlvfkh Irojheh}lhkxqj qdfk vlqqjhpç� çkqolfkhq Uhjhoq/ zlh glh ehlghq rehq huzçkqwhq=
Zhqq ;,<,�E�E,� $ -Er�E,�c r�E,���� xqg ��E&�/ vr lvw �E&� , <,-Er�E&�c r�E,�� hlqh
jÿowljh luuhdoh Nrqglwlrqdodxvvdjh1
Zhqq ;,<,�E�E,� $ -Er�E,�c r�E,���� xqg -Er�E&�c r�E&���/ vr lvw �-Er�E&�c r�E&��� ,
,��E&� hlqh jÿowljh luuhdoh Nrqglwlrqdodxvvdjh1

Jhvhw}hvdxvvdjhq vwÿw}hq/ jdudqwlhuhq glh Jÿowljnhlw hqwvsuhfkhqghu luuhdohu Nrqglwlrqdoh xqg
qlfkw xpjhnhkuw1 Glh Dxvvdjh +5, lvw qdfk ghu huvwhq Uhjho dxv hlqhp dqhundqqwhq Qdwxu0
jhvhw} jhzrqqhq zrughq/ gdkhu zlug vlh qrupdohuzhlvh dxfk vrodqjh dn}hswlhuw/ vrodqjh gdv
Qdwxujhvhw} dn}hswlhuw zlug1

Doojhphlq odvvhq vlfk dxfk dqghuh luuhdoh Nrqglwlrqdodxvvdjhq qdfk glhvhu Vwuxnwxu dqd0
o|vlhuhq= dov Nrqmxqnwlrqhq/ ghuhq hlqhv Nrqmxqnwlrqvjolhg hlqh uhdoh Nrqglwlrqdodxvvdjh lvw
xqg ghuhq nrqnuhwh Irup yrq ghu Duw xqg Zhlvh dekçqjlj lvw/ zlh glh +uhdoh, Nrqglwlrqdo0
dxvvdjh jhzrqqhq zxugh1 Kçx�j vlqg gdv gdqq Nrqmxqnwlrqhq hlqhu Nrqglwlrqdodxvvdjh plw
lkuhp qhjlhuwhq Dqwh}hghqw= �, � �(es E�$ �� a ��/ rghu plw xqqhjlhuwhp Nrqvhtxhqw=
�� , �� �(es E� $ �� a �1 Vrofkh Dxvvdjhq odvvhq vlfk ohlfkw dxi ghu Edvlv ghv V|vwhpv
IN xqwhuvxfkhq1 Vhw}hq zlu glh Gh�qlwlrq �, � �(es E�$ �� a�� yrudxv/ vr lvw r�hqedu
glh Irupho ghu orjlvfkhq Irojheh}lhkxqj E� , �� a E� , �� c E� , �� hlq Wkhruhp1 Ghu
luuhdoh Nrqglwlrqdorshudwru lvw dovr wudqvlwly zlh ghu uhdoh1 Glh Nrqwudsrvlwlrqvuhjho iÿkuw dxv
ghu Nodvvh ghu luuhdohq Nrqglwlrqdodxvvdjhq khudxv/ gd qlfkw mhgh Nrqwudsrvlwlrq hlqhu luuhdohq
Nrqglwlrqdodxvvdjh qrwzhqglj hlq idovfkhv Dqwh}hghqw kdw1

Dxvvdjhq zlh glh Dxvvdjh +6,/ �vhoevw zhqq 0 gdqq�0Dxvvdjhq/ zhughq kçx�j lq ghu Xp0
jdqjvvsudfkh xqg lq Ehlvslhohq }xu Nrqglwlrqdoorjln yhuzhqghw1 Lp Jhjhqvdw} }x Dxvvdjhq
zlh +4, 0 lq ghu hlqh orjlvfkh Eh}lhkxqj }zlvfkhq Dqwh}hghqw xqg Nrqvhtxhqw nrqvwdwlhuw zlug
0 xqg +5, 0 lq ghu hlqh sk|vlvfkh Eh}lhkxqj }zlvfkhq Dqwh}hghqwhuhljqlv xqg Nrqvhtxhqwhuhlj0
qlv nrqvwdwlhuw zlug 0/ ehkdxswhq �vhoevw zhqq 0gdqq�0Dxvvdjhq gdv Ihkohq hlqhu Eh}lhkxqj
}zlvfkhq Dqwh}hghqw xqg Nrqvhtxhqw1 Vrofkh Dxvvdjhq jhowhq dov zdku/ zhlo gdv Nrqvhtxhqw
�vrzlhvr zdku� lvw/ zhlo hv/ lp dqjhjhehqhq Ehlvslho/ zhghu plw qrfk rkqh Vfkdpdqhqwdq}
uhjqhw1 Hlqh luuhdoh Dxvvdjh �Vhoevw zhqq �/ gdqq �� +nÿqiwlj= �" �, zlug dovr jheudxfkw/
zhqq � qlfkw �� qdfkvlfk}lhkw/ � jlow xqg dxfk �� +gd glh Dxvvdjh luuhdo vhlq vroo,1 Glhvh
ßehuohjxqj iÿkuw }xu Gh�qlwlrq= �" � �(es �E�$ ��� a �� a �1 Glh Dxvvdjh +6, vwhkw
dovr iÿu glh Nrqmxqnwlrq= �Hv lvw qlfkw vr/ gd� hv uhjqhw/ zhqq ghu Vfkdpdqh ghq Uhjhqwdq}
wdq}w/ xqg hu wdq}w qlfkw/ xqg hv uhjqhw qlfkw�1

Dxi ghu Edvlv ghv V|vwhpv IN odvvhq vlfk glh Hljhqvfkdiwhq ghv Rshudwruv " ehwudfk0
whq1 Ghu Vsudfklqwxlwlrq hqwvsuhfkhqg vlqg Dxvvdjhq plw glhvhp Rshudwru qlfkw wudqvlwly xqg
qlfkw nrqwudsrqlhuedu/ dxfk glh Iruphoq ghu orjlvfkhq Irojheh}lhkxqj � " � c � $ � xqg
� " � c �� $ � vlqg qlfkw khuohlwedu1 Gdjhjhq lvw � " � c �E�� $ ��� hehqvr
ehzhlvedu zlh �" E� a �� c �" �1

Ghu Xqwhuvfklhg }zlvfkhq ghq Dxvvdjhq +7, xqg +8, vfkhlqw ylhohq Orjlnhuq dov vfkzhu id�edu
xqg orjlvfk dx�hurughqwolfk lqwhuhvvdqw1 Ehl hlqhu jçqjljhq Lqwhusuhwdwlrq +glh yrq Rvzdog dov
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Devfkqlww 461< Luuhdoh Nrqglwlrqdodxvvdjhq
Doohlqwçwhu rkqh hlq x�uhlfkhq Dqvwliwhu lp Klqwhujuxqg dxvjhkw, lvw +7, }zhlihoorv zdku/ xqg
+8, lvw idovfk1 Zlh lvw gdv }x hunoçuhqB

Xp glh Dxvvdjh +7, dov zdku hunhqqhq }x nùqqhq/ px� pdq vlfk qdfk hlqhu yhueuhlwhwhq
Nrq}hswlrq lq hlqhq Nrqwh{w yhuvhw}hq/ lq zhofkhp Rvzdog Nhqqhg| qlfkw huvfkrvvhq kdw/ xqg
ghu dqvrqvwhq ghu Zlunolfknhlw vr qdkh zlh pùjolfk lvw1 Gd Nhqqhg| doohuglqjv huvfkrvvhq
zxugh/ lvw ghu ghp dnwxhoohq Jdqj ghu Jhvfklfkwh çkqolfkvwh Nrqwh{w ghu/ lq ghp hlq dqghuhu
Pdqq Nhqqhg| huvfkr�/ xqg glh Dxvvdjh +7, lvw zdku1 Lp Idooh ghu Dxvvdjh +8, pÿvvh pdq vlfk
lq hlqhq Nrqwh{w yhuvhw}hq/ lq ghp Rvzdog huvw jdu qlfkw jhvfkrvvhq kdw1 Gdqq lvw hv dehu ghu
Zlunolfknhlw dp qçfkvwhq +lq ghu ehvfkulhehqhq Lqwhusuhwdwlrq ghu Huhljqlvvh,/ gd� qlhpdqg
jhvfkrvvhq kçwwh xqg Nhqqhg| qrfk ohew1

Glhvhu ]xjdqj kdw ghq Qdfkwhlo/ gd� glh Dxvzdko ghu Nrqwh{wh/ glh pdq }x ehghqnhq kdw/
xqg lku Yhujohlfk gdudxi klq/ zhofkhu ghu Zlunolfknhlw dp çkqolfkvwhq lvw/ prwlylhuw xqg huoçx0
whuw zhughq px�1 Glh elvkhu yrujhvwhoowhq ßehuohjxqjhq/ huodxehq hlq hlqidfkhuhv Yrujhkhq=

Glh Dxvvdjh +7, hqwvwdqg dxv ghu zdkuhq +uhdohq, Nrqglwlrqdodxvvdjh �Zhqq nhlq dqghuhu
Nhqqhg| huvfkrvvhq kdw/ vr zdu hv Rvzdog� xqg ghu Dxvvdjh �Rvzdog kdw Nhqqhg| huvfkrv0
vhq�1 Glh Zdkukhlw ehlghu Dxvvdjhq lvw hlqvlfkwlj/ xqg gdkhu zlug dxfk +7, dov zdkuh Dxvvdjh
yhuvwdqghq1 Glh Dxvvdjh +8, klqjhjhq lvw hlqh yhuvwhfnwh �vhoevw zhqq 0 gdqq�0Dxvvdjh= hv zlug
ehkdxswhw/ gd� Rvzdog ghu Pùughu lvw/ gd� Nhqqhg| huvfkrvvhq zxugh xqg gd� glhv dxfk xqde0
kçqjlj yrq Rvzdogv Kdqgoxqjhq hlqjhwuhwhq zçuh1 Gdv vlqg dehu glh Nrqmxqnwlrqvjolhghu iÿu
glh Dxvvdjh= �Vhoevw zhqq Rvzdog Nhqqhg| qlfkw huvfkrvvhq kçwwh/ zçuh Nhqqhg| huvfkrvvhq
zrughq�/ xqg glhvhu Vdw} lvw hlqh vwlolvwlvfkh Yduldqwh }x +8,1 Gd ghu ehvfkulhehqhqh Nrqwh{w
yrudxvvhw}w/ gd� Nhqqhg| qlfkw huvfkrvvhq zlug/ idoov Rvzdog lkq qlfkw huvfklh�w/ lvw hv qlfkw
yhuzxqghuolfk/ gd� lq glhvhp Nrqwh{w +8, idovfk zlug1

Glh Zdkukhlw yrq �vhoevw zhqq 0 gdqq�0Dxvvdjhq lvw zhjhq ghu yrunrpphqghq qhjlhuwhq
Nrqglwlrqdodxvvdjhq vfkzlhulj ihvw}xvwhoohq1 ]xvçw}olfk lvw gdv qhjlhuwh Dqwh}hghqw idovfk/ vr
gd� ÿeolfkh ßehusuÿixqjvyhuidkuhq iÿu Nrqglwlrqdodxvvdjhq vfkzhu dq}xzhqghq vlqg1 Vrofkh
Dxvvdjhq zhughq dehu vhku riw lq klvwrulvfkhq rghu srolwlvfkhq Nrqwh{whq dov Srvwxodwh jhvhw}w
xqg guÿfnhq glh ßehu}hxjxqj ghv Dxwruv gdyrq dxv/ gd� hlq ehvwlppwhu ]xvdpphqkdqj qlfkw
ehvwhkw1 Vr ndqq dxfk glh Dxvvdjh +8, lq hlqhu Duehlw ÿehu gdv Vfklfnvdo ghu Nhqqhg|v dov
Srvwxodw jhvhw}w zhughq xqg zÿugh gdqq dov Phlqxqj ghv Yhuidvvhuv ÿehu Sudnwlnhq ghv Pdfkw0
ndpsihv lp srolwlvfkhq V|vwhp ghu XVD mhqhu Mdkuh dxi}xidvvhq vhlq/ glh qlfkw }x zlghuohjhq
lvw +ghqq Rvzdog kdw md Nhqqhg| huvfkrvvhq,1

Glh Dxvvdjhq +9, xqg +:, vfkhlqhq mhgh iÿu vlfk zdku }x vhlq/ gd mhgrfk E� $ �� a
a E� $ �� c � $ E� a �� +xqg ghvkdoe dxfk E� , �� a E� , �� c � , E� a ��,
jlow/ lvw dxv lkqhq ghu sdudgr{h Vdw} �Zhqq El}hw xqg Yhugl Odqgvohxwh zçuhq/ zçuh El}hw
Lwdolhqhu xqg Yhugl Iudq}rvh� deohlwedu1 Ghu Juxqg iÿu gdv Hqwvwhkhq ghv Sdudgr{hv olhjw lp
xqnrqwuroolhuwhq Yhuzhqghq ghv Suçglndwhv �Odqgvohxwh�/ xqg qlfkw lq ghu Nrqglwlrqdoorjln1

Zhqq El}hw xqg Yhugl Odqgvohxwh zçuhq/ vr irojw gdudxv qrfk qlfkwv ÿehu glh nrqnuhwh
Qdwlrqdolwçw ehlghu/ dxvjhqrpphq= hv lvw glhvhoeh1 Plw ghp vhoehq Uhfkw zlh +9, xqg +:, ndqq
dovr ehkdxswhw zhughq= �Zhqq El}hw xqg Yhugl Odqgvohxwh zçuhq/ zçuhq ehlgh Mdsdqhu�1 Hlq
dqghuhv Elog hujlew vlfk/ zhqq dqvwhooh ghv }zhlvwhooljhq Suçglndwhv �Odqgvohxwh�/ glh hlqvwhooljhq
Suçglndwh �Odqgvpdqq yrq El}hw� xqg �Odqgvpdqq yrq Yhugl� yhuzhqghw zhughq/ glh lq ghu
Vsudfksud{lv vlfk vwhwv dxi glh ehndqqwh Qdwlrqdolwçw yrq El}hw eh}lhkxqjvzhlvh Yhugl eh}lhkhq1
Gdqq odxwhq glh hqwvsuhfkhqghq Vçw}h=
+9�, Zhqq El}hw Odqgvpdqq yrq Yhugl zçuh/ zçuh El}hw Lwdolhqhu1
+:�, Zhqq Yhugl Odqgvpdqq yrq El}hw zçuh/ zçuh Yhugl Iudq}rvh1
Glhvh odvvhq vlfk gxufkdxv dov luuhdoh Nrqglwlrqdodxvvdjhq qdfk ghp yrujhvfkodjhqhq Vfkhpd
dqdo|vlhuhq=
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+9��, Lpphu/ zhqq mhpdqg Odqgvpdqq yrq Yhugl lvw/ lvw hu Lwdolhqhu> xqg El}hw lvw qlfkw
Odqgvpdqq yrq Yhugl1

+:��, Lpphu zhqq mhpdqg Odqgvpdqq yrq El}hw lvw/ lvw hu Iudq}rvh> xqg Yhugl lvw qlfkw
Odqgvpdqq yrq El}hw1

Hlq Sureohp vwhoohq glhvh Vçw}h qlfkw gdu/ gd vlh lp Jhjhqvdw} }x +9, xqg +:, xqwhuvfklhgolfkh
Dqwh}hghqwh kdehq1

Plw Kloih ghv ehvfkulhehqhq ]xjdqjv }x luuhdohq Nrqglwlrqdodxvvdjhq odvvhq vlfk dxfk V|0
vwhph yrq Vfkox�uhjhoq/ dxiedxhqg dxi IN / iÿu vrofkh Dxvvdjhq dqjhehq1 Vlh vlqg mhgrfk qlfkw
qrwzhqglj/ gd mhghv Yrunrpphq yrq luuhdohq Nrqglwlrqdodxvvdjhq gxufk Nrqmxqnwlrqhq hu0
vhw}w zhughq ndqq/ lq ghqhq uhdoh Nrqglwlrqdodxvvdjhq yrunrpphq1 Dxi glhvh nùqqhq gdqq glh
orjlvfkhq Uhjhoq dqjhzdqgw zhughq/ mh qdfk ghu nrqnuhwhq Irup ghu Nrqmxqnwlrqvjolhghu xqg
ghu Khunxqiw ghu +uhdohq, Nrqglwlrqdoh1 Gdgxufk zhughq luuhdoh Nrqglwlrqdodxvvdjhq qlfkw dxv
ghu Vsudfkh dxvjhvfkorvvhq/ vrqghuq lkuh nruuhnwh xqg udwlrqdoh Yhuzhqgxqj zlug hupùjolfkw1

ßexqjhq=

41 ßehusuÿihq Vlh/ zhofkh ghu Wkhruhph ghv V|vwhpv IN ehzhlveduh Iruphoq eohlehq/ zhqq
hlq rghu phkuhuh Nrqglwlrqdorshudwruhq gxufk luuhdoh Nrqglwlrqdorshudwruhq , rghu "
huvhw}w zhughq$

51 Eloghq Vlh hlq Ehlvslho iÿu glh Ehkdxswxqj/ gd� glh Dqzhqgxqj ghu Nrqwudsrvlwlrqvuhjho
dxv ghu Nodvvh ghu luuhdohq Dxvvdjhq khudxviÿkuw$

61 ßehuohjhq Vlh vlfk/ zlh plw Kloih ghv Nrqglwlrqdorshudwruv ghv V|vwhpv IN hlq Rshudwru
�gd 0 gdqq� xqg hlq Rshudwru �qxu zhqq 0 gdqq� gh�qlhuw zhughq nùqqhq$

46143 H{lvwhq}ehodvwxqj yrq Nrqglwlrqdodxvvdjhq
Gd ghu Nrqglwlrqdorshudwru nhlq zdkukhlwvixqnwlrqdohu Rshudwru lvw/ nùqqhq zlu glh H{lvwhq}0
ehodvwxqj yrq Nrqglwlrqdodxvvdjhq qlfkw dxi glhvhoeh Duw xqg Zhlvh huplwwhoq zlh ehl }xvdp0
phqjhvhw}whq Dxvvdjhq plw zdkukhlwvixqnwlrqdohq Rshudwruhq1 Ehl ghu Ehkdqgoxqj ghu H{l0
vwhq}ehodvwxqj yrq Iruphoq ghu dxvvdjhqorjlvfkhq Irojheh}lhkxqj ghu Irup c E|�c |�� kdwwhq
zlu jhvdjw/ gd� ehl lkqhq glh H{lvwhq}ehodvwxqj hlqjhoùvw lvw/ zhqq � xqg � Vdw}iruphoq vlqg1
Lq glhvhp Vlqqh lvw glh H{lvwhq}ehodvwxqj dxfk ehl Iruphoq ghu Irup c E|�c |��/ zr � xqg
� Nrqglwlrqdodxvvdjhq vlqg/ hlqjhoùvw1 Glhv jlow iÿu dooh Iruphq ghu Irojheh}lhkxqj1 Iÿu glh
dxvvdjhqorjlvfkh Wkhrulh ghu Irojheh}lhkxqj nrqqwhq zlu gduÿehu klqdxv ghq Vdw} ehzhlvhq=
Zhqq c E|�c |�� hlqh jÿowljh Uhjho ghu Irojheh}lhkxqj lvw/ vr kdw glh Irupho � � � glh Fkd0
udnwhulvwln ?/ g1 k1/ ghu Idoo/ gd� � glh Fkdudnwhulvwln ? xqg � glh Fkdudnwhulvwln e kdw/ lvw
dxvjhvfkorvvhq1 Lq ghu Nrqglwlrqdoorjln oç�w vlfk hlq dqdorjhu Vdw} qlfkw ehzhlvhq1 R�hqedu
px� glh lq ghp Vdw} dxvjhguÿfnwh Eh}lhkxqj dehu iÿu mhgh jÿowljh Uhjho ghu orjlvfkhq Irojheh0
}lhkxqj jhowhq/ ghqq vrqvw nùqqwh pdq orjlvfk yrq hlqhu qlfkw h{lvwhqwlhoo ehodvwhwhq Dxvvdjh
dxi hlqh h{lvwhqwlhoo ehodvwhwh Dxvvdjh vfkolh�hq1 XpUhjhoq iÿu glh H{lvwhq}ehodvwxqj yrq Nrq0
glwlrqdodxvvdjhq dxivwhoohq }x nùqqhq/ yroo}lhkhq zlu mhw}w hlqh �Xpnhku ghu Phwkrgh�1 Zlu
zçkohq hlqljh zhqljh/ lqwxlwly r�hqvlfkwolfk jÿowljh Uhjhoq ghu orjlvfkhq Irojheh}lhkxqj xqg
srvwxolhuhq iÿu vlh glh Jÿowljnhlw ghv rehq irupxolhuwhq Vdw}hv1 Dov Irojhuxqj odvvhq vlfk gdqq
glh Uhjhoq iÿu gdv ]xvfkuhlehq ghu Fkdudnwhulvwlnd ? xqg e iÿu Nrqglwlrqdoh xqg Elnrqglwlrqdoh
dxivwhoohq1
Zlu dn}hswlhuhq irojhqgh Uhjhoq ghu Irojheh}lhkxqj dov jÿowlj=
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41 �$ � c � � �
51 �' � c � � �
61 �' � dc E�$ �� a E� $ ��
71 �$ � dc �� $ ��
Iÿu glhvh Uhjhoq dn}hswlhuhq zlu= Zhqq zlu lq lkqhq gdv ]hlfkhq ghu Irojheh}lhkxqj c gxufk
glh Vxemxqnwlrq � huvhw}hq/ vr kdehq glh jhzrqqhqhq Iruphoq glh Fkdudnwhulvwln ?1 Zhjhq 4/
5 xqg 6 hukdowhq zlu gdqq irojhqgh Wdehooh=
� � �$ � �' �
? ?
? e e e
e ? e
e e
R�hqedu jlow= Zhqq hlqh Irupho � glh Fkdudnwhulvwln ? kdw/ vr kdw dxfk glh Irupho �$ � glh
Fkdudnwhulvwln ?/ ghqq gxufk hlqh Nrqglwlrqdolvlhuxqj ndqq nhlqh H{lvwhq}ehodvwxqj hqwvwhkhq1
Irojolfk nùqqhq zlu xqvhuh Wdehooh hujçq}hq }x=
� � �$ � �' �
? ? ? ?
? e e e
e ? ? e
e e
Zhjhq 7 hujlew vlfk gdqq iÿu glh ohw}wh ]hloh ghu Wdehooh=
� � �$ � �' �
? ? ? ?
? e e e
e ? ? e
e e ? ?
Iÿu glh gdujhvwhoowhq V|vwhph ghu Nrqglwlrqdoorjln odvvhq vlfk irojhqgh Phwdwkhruhph ehzhlvhq=
PW41 Zhqq � c � hlqh jÿowljh Uhjho ghu Nrqglwlrqdoorjln lvw/ vr kdw glh Irupho � � � glh
Fkdudnwhulvwln ?�
PW51 Zhqq c � lq ghu Nrqglwlrqdoorjln jÿowlj lvw/ vr kdw � glh Fkdudnwhulvwln ?1
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4714 Vxemhnw0 xqg Suçglndwwhuplql
Elvkhu kdehq zlu qxu Ehuhlfkh ghu Orjln gdujhvwhoow/ glh orjlvfkh Eh}lhkxqjhq }zlvfkhq Dxv0
vdjhq +Vçw}hq, xqwhuvxfkhq1 Jhqdxvr zlfkwlj vlqg glh Ehuhlfkh ghu Orjln/ glh vlfk plw ghq
orjlvfkhq Hljhqvfkdiwhq yrq Whuplql xqg ghq orjlvfkhq Eh}lhkxqjhq }zlvfkhq Whuplql ehvfkçi0
wljhq1 Rezrko glhvh Ehuhlfkh ghu Orjln lq ghu wudglwlrqhoohq +yrupdwkhpdwlvfkhq, Orjln johlfk0
ehuhfkwljw qhehq ghu Vdw}orjln hqwzlfnhow zxughq/ eloghwh vlfk lq ghu prghuqhq pdwkhpdwlvfkhq
Orjln hlqh vwdunh Glvsursruwlrq }xxqjxqvwhq ghu Whuplqlorjln khudxv1 Kçx�j id�w pdq jhjhq0
zçuwlj glh Orjln ÿehukdxsw dov hlqh Zlvvhqvfkdiw yrp orjlvfkhq Vfkolh�hq dxi xqg yhuedqqw
glh Whuplqlwkhrulh jdq} dxv lku rghu vlhkw vlh dov wulyldo dq/ gd dooh lkuh Sureohph lq ghu nodv0
vlvfkhq Txdqwruhqwkhrulh gduvwhooedu vhlhq1 Zlu vlqg qlfkw glhvhu Dx�dvvxqj xqg vwhoohq lq
glhvhp Ndslwho glh Juxqgehjul�h hlqhu orjlvfkhq Whuplqlwkhrulh gdu1 Gdehl nqÿsihq zlu dq
glh yrq D1 D1 Vlqrzmhz hqwzlfnhowh Whuplqlwkhrulh dq +yjo1 Vlqrzmhz 4<:3> Vlqrzmhz2Zhvvho
4<:8> ]lqry*hy 4<;6,/ qhkphq mhgrfk hlqljh zhvhqwolfkh Çqghuxqjhq yru1 Lp Plwwhosxqnw ghu
Gduvwhooxqj vwhkw gdehl hlqh qlfkwirupdoh Huùuwhuxqj ghu Juxqgehjul�h1 Dxviÿkuolfkhu zhughq
Sureohph ghu Whuplqlwkhrulh lq ghq hehq dqjhjhehqhq Duehlwhq ehkdqghow1

Glh Xqwhuvfkhlgxqj lq Vxemhnw0 xqg Suçglndwwhuplql lvw lq ghu Whuplqlwkhrulh ixqgdphqwdo1
Lp dfkwhq Ndslwho kdehq zlu glhvh Xqwhuvfkhlgxqj ehuhlwv ehkdqghow1 Vxemhnwwhuplql vlqg vro0
fkh Whuplql/ glh lq ghu Vsudfkh glh Dxijdeh kdehq/ Jhjhqvwçqgh }x eh}hlfkqhq1 Ehlvslhoh iÿu
Vxemhnwwhuplql vlqg= Lqvhovehuj/ Ehuj/ Jrww/ ghu Ndlvhu yrq Fklqd/ Z/ Jhjhqvwdqg/ Hohphqwdu0
whlofkhq xvz1 Suçglndwwhuplql vlqg vrofkh Whuplql/ glh lq ghu Vsudfkh glh Dxijdeh kdehq/
Hljhqvfkdiwhq xqg Eh}lhkxqjhq dxv}xguÿfnhq1 Ehlvslhoh iÿu Suçglndwwhuplql vlqg= odxihq/ urw/
olhehq/ hkuolfk/ juù�hu dov/ }zlvfkhq 111 xqg 111 olhjhq xvz1 Glh Xqwhuvfkhlgxqj }zlvfkhq Vxemhnw0
xqg Suçglndwwhuplql kdw yruorjlvfkhq Fkdudnwhu/ g1 k1/ zlu vhw}hq glh Içkljnhlw ghu Phqvfkhq
yrudxv/ }zlvfkhq Vxemhnw0 xqg Suçglndwwhuplql }x xqwhuvfkhlghq1

Doojhphlq ndqq pdq ghq Xqwhuvfklhg }zlvfkhq Vxemhnw0 xqg Suçglndwwhuplql irojhqghupd0
�hq huoçxwhuq1 Ghu Vsuhfkhu/ g1 k1 ghu Phqvfk/ ghu glh Vxemhnw0 xqg Suçglndwwhuplql eloghw xqg
yhuzhqghw/ zçkow lujhqg hwzdv +dxv lujhqgzhofkhp Juxqgh, dxv xqg eh}hlfkqhw hv plw hlqhp
Whuplqxv r1 Gdqdfk zlug lq ghp ehuhlwv dxvjhzçkowhq xqg plw r eh}hlfkqhwhq Ehuhlfk qrfk
hlqpdo hwzdv dxvjhzçkow xqg plw hlqhp Whuplqxv � eh}hlfkqhw/ zrehl jlow/ gd� gdv plw � Eh0
}hlfkqhwh qlfkw dxvjhzçkow zhughq ndqq/ zhqq yrukhu qlfkw gdv plw r Eh}hlfkqhwh dxvjhzçkow
zxugh1 Hlq vrofkhu Whuplqxv r lvw gdqq hlq Vxemhnwwhuplqxv xqg � hlq Suçglndwwhuplqxv1 Zlu
kdehq klhu ehzx�w ghq Ehjul� �Dxvzdko� jhzçkow/ gd hu glh yhuvfklhghqvwhq Kdqgoxqjhq eh0
}hlfkqhw1 Vrofk hlqh Dxvzdko ndqq hlqh jdq} hohphqwduh Wçwljnhlw vhlq/ glh hwzd gdulq ehvwhkw/
gd� ghu Vsuhfkhu lp Jduwhq hlqh Urvh ehwudfkwhw xqg vlh plw ghp Whuplqxv r eh}hlfkqhw1 Glh
}zhlwh Dxvzdko nùqqwh gdqq vhlq/ gd� hu vlfk dxi glh Idueh ghu Urvh nrq}hqwulhuw xqg vlh plw
ghp Whuplqxv �urw� eh}hlfkqhw1 Glh hlqidfkh Suçglndwlrq zçuh gdqq gdv Dxvvsuhfkhq ghu Dxv0
vdjh r# � +�Glh Urvh lvw urw1�,1 Ehl hlqhu Dxvzdko ndqq hv vlfk dehu dxfk xp vhku nrpsoh{h
Wçwljnhlwhq kdqghoq1

Ghu Whuplqxv �Dxvzdko� hljqhw vlfk }xu Huoçxwhuxqj ghu Suçglndwlrq/ zhlo vhlqh Yhuzhqgxqj
}zhlhuohl yrudxvvhw}w=
41 hv px� hwzdv jhehq/ dxv ghp dxvjhzçkow zlug>
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471 Ndslwho Whuplqlwkhrulh
51 glh Dxvzdko zlug vwhwv yrq mhpdqg gxufkjhiÿkuw/ ghu plw lku ehvwlppwh Lqwhuhvvhq yhuelqghw

xqg ]lhoh yhuirojw1
Jhjhqzçuwlj lvw hlqh Huoçxwhuxqj ghu Suçglndwh dov phqvfkolfkh Kdqgoxqjvvfkhpdwd zhlw yhu0
euhlwhw1 Vlh zlug yru doohp yrq S1 Oruhq}hq xqg vhlqhq Plwduehlwhuq sxeol}lhuw1 Glhvh Dxi0
idvvxqj kdw jhjhqÿehu hlqhp sodwwhq Hpslulvpxv ghq Yru}xj/ gd� vlh dxi ghq lp Sxqnw 5
jhqdqqwhq Dvshnw ghu Suçglndwlrq dxiphunvdp pdfkw1 Mhghv Vsuhfkhq xqg dxfk gdv Suçgl}lh0
uhq vlqg phqvfkolfkh Kdqgoxqjhq/ xqg gd hv vlfk ehlp Suçgl}lhuhq xp zlhghukrowh johlfkduwljh
Kdqgoxqjhq kdqghow/ lvw hv gxufkdxv dqjheudfkw/ yrq Kdqgoxqjvvfkhpdwd }x vsuhfkhq1 Grfk
ehvwhkw ehl glhvhu Huoçxwhuxqj glh Jhidku/ gd� gdv lp Sxqnw 4 Jhvdjwh yhujhvvhq zlug1 Ehl
ghq hehq jhpdfkwhq Huoçxwhuxqjhq kdqghow hv vlfk xp nhlqh Gh�qlwlrq ghu Whuplql �Vxemhnw0
whuplqxv� xqg �Suçglndwwhuplqxv�/ vrqghuq hkhu xp hlqh glgdnwlvfk prwlylhuwh Hunoçuxqj ghv
qrupdohq Jheudxfkv yrq Vxemhnw0 xqg Suçglndwwhuplql1 Xqwhu qrupdohp Jheudxfk yhuvwh0
khq zlu gdehl xqnrpsol}lhuwh Içooh ghu Yhuzhqgxqj yrq Vxemhnw0 xqg Suçglndwwhuplql lq ghu
Xpjdqjvvsudfkh xqg lq ghq Zlvvhqvfkdiwvvsudfkhq1 Ehl ghu Yhuzhqgxqj yrq ohhuhq Whuplql
yhuvdjw glhvh Hunoçuxqj vfkrq1

Lp Udkphq ghu orjlvfkhq Whuplqlwkhrulh vhw}hq zlu glh Hlqwhloxqj lq Vxemhnw0 xqg Suçgl0
ndwwhuplql iÿu hlqljh Whuplql dov jhjhehq yrudxv1 Xqwhu glhvhu Yrudxvvhw}xqj odvvhq vlfk gdqq
iÿu dqghuh Whuplql orjlvfkh Uhjhoq dxivwhoohq/ glh zlu lp zhlwhuhq ehkdqghoq1
Zlu vhw}hq lq xqvhuhu Whuplqlwkhrulh gdv D{lrp=
D41 Nhlq Vxemhnwwhuplqxv lvw hlq Suçglndwwhuplqxv/ xqg nhlq Suçglndwwhuplqxv lvw hlq Vxe0
mhnwwhuplqxv1

Glh ÿeolfkh Vsudfksud{lv vfkhlqw glhvhp D{lrp }x zlghuvsuhfkhq/ gd gruw pdqfkpdo hlq xqg
ghuvhoeh Whuplqxv dov Vxemhnw0 xqg dov Suçglndwwhuplqxv yhuzhqghw zlug1 Grfk hlqh jhqdxh
Dqdo|vh glhvhu Içooh pdfkw ghxwolfk/ gd� hv vlfk gdehl xp xqnruuhnwh rghu yhunÿu}wh Uhghzhlvhq
kdqghow1

Hlqh zlfkwljh Uhodwlrq ghu Whuplqlwkhrulh lvw glh Eh}hlfkqxqjv0 rghu Ehqhqqxqjvuhodwlrq1
Zlu yhuzhqghq iÿu vlh gdv V|pero 71 Lq ghu Whuplqlwkhrulh yrq Vlqrzmhz xqg dxfk lq ghq
iuÿkhuhq Dx djhq glhvhv Exfkhv lvw glhvh Uhodwlrq hlqh Juxqguhodwlrq/ plw ghuhq Kloih glh
jhvdpwh Whuplqlwkhrulh dxijhedxw zxugh1 Lqvehvrqghuh kdwwhq zlu iÿu vlh irojhqgh D{lrph
jhvhw}w=
D5�1 c 7E@c |@�
D6�1 �7E@c |K� c =7E@c |K�/
zrehl @ xqg K eholheljh Whuplql vlqg xqg | ghu Phwdwhuplqxvrshudwru/ ghu dxv hlqhp Whuplqxv
@ hlqhq Qdphq glhvhv Whuplqxv |@ eloghw1

Gdv D{lrp D5 � vfkhlqw r�hqvlfkwolfk }x vhlq1 Qdfk glhvhp D{lrp vlqg glh Vçw}h �Ghu Lqvhov0
ehuj zlug plw ghp Whuplqxv Lqvhovehuj eh}hlfkqhw� xqg �Uxqgh Txdgudwh zhughq plw ghp
Whuplqxv uxqghv Txdgudw eh}hlfkqhw� orjlvfk zdku1 Eohlehq zlu }xqçfkvw ehl ghp huvwhq Ehl0
vslhovdw}1 Lq lkp nrppw gdvZruw Lqvhovehuj }zhlpdo yru1 Glhvh ehlghq Yrunrpphq kdehq dehu
jdq} xqwhuvfklhgolfkhq Fkdudnwhu1 Ehlp huvwhq Yrunrpphq zlug gdv Zruw Lqvhovehuj lq ghu
ÿeolfkhq Zhlvh dov Whuplqxv jheudxfkw +yhuzhqghw,/ xqg hv eh}hlfkqhw hlqh Qdwxujhjhehqkhlw
ghv Wkÿulqjhu Zdoghv1 Ehlp }zhlwhq Yrunrpphq zlug gdv Zruw Lqvhovehuj qlfkw dov Whuplqxv
yhuzhqghw/ vrqghuq hv zlug qxu dov ehvrqghuhu sk|vlvfkhu Jhjhqvwdqg dqjhiÿkuw1 Zlu xqwhu0
vfkhlghq dovr }zlvfkhq hlqhp Yrunrpphq hlqhv Whuplqxv +rghu hlqhu Dxvvdjh, dov Whuplqxv
+e}z1 dov Dxvvdjh, xqg hlqhp Yrunrpphq dov eor�hp sk|vlvfkhq Jhjhqvwdqg1 Vr nrppw gdv
Zruw guhlvloelj lq ghp Vdw} �Gdv Zruw guhlvloelj lvw guhlvloelj� gdv huvwh Pdo eor� dov sk|vl0
vfkhu Jhjhqvwdqg xqg qlfkw dov Whuplqxv yru +hv zlug dqjhiÿkuw,/ xqg gdv }zhlwh Pdo zlug hv
dov Whuplqxv yhuzhqghw1 Lq ghu Xpjdqjvvsudfkh zlug glh Wdwvdfkh/ gd� hlq Whuplqxv +hlqh
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Devfkqlww 4715 Nodvvl�ndwlrq yrq Vxemhnwwhuplql
Dxvvdjh, qxu dqjhiÿkuw xqg qlfkw jheudxfkw zlug/ gxufk Yhuzhqgxqj yrq Dqiÿkuxqjv}hlfkhq
rghu gxufk Yrudqvwhoohq vrofkhu Zruwh zlh �ghu Whuplqxv�/ �glh Dxvvdjh�/ �gdv Zruw�/ �gdv
Suçglndw� xvz1 dxvjhguÿfnw1 Zlu yhuzhqghq gdiÿu ghq Phwdwhuplqxvrshudwru |1

Zhqghq zlu xqv ghp }zhlwhq Ehlvslhovdw} }x1 Klhuehl kdqghow hv vlfk xp hlqh suçglndwlyh
Dxvvdjh plw ghq ehlghq Vxemhnwwhuplql �uxqghv Txdgudw� xqg �Whuplqxv uxqghv Txdgudw�/
glh lq ghu Eh}hlfkqxqjvuhodwlrq 7 vwhkhq1 Dxv ghu Suçglndwlrqvwkhrulh zlvvhq zlu dehu ehuhlwv/
gd� hlqh suçglndwlyh Dxvvdjh plw hlqhp ohhuhq Vxemhnwwhuplqxv qlfkw zdku vhlq ndqq/ vrqghuq
gd� klhu ghu Idoo ghu Xqehvwlppwkhlw yruolhjw1 Ghvkdoe nùqqhq zlu D5 � qlfkw dov orjlvfkhv
D{lrp dn}hswlhuhq xqg huvhw}hq hv gxufk gdv vfkzçfkhuh D{lrp=
D51 c .E@� � 7E@c |@�/
zrehl . gdv H{lvwhq}suçglndw lvw1

Dqghuv yhukçow hv vlfk/ zhqq ghu Jhjhqvwdqg/ ghu eh}hlfkqhw zlug/ vhoehu hlq Whuplqxv lvw/ ghqq
ghu h{lvwlhuw md vfkrq/ zhqq hu klqjhvfkulhehq rghu jhvsurfkhq zlug1 Ghvkdoe jlow=
D61 c 7E|@c ||@�1
Dxv ghq johlfkhq Juÿqghq/ dxv ghqhq zlu gdv xuvsuÿqjolfkh D{lrp D5 � yhuzruihq kdehq/
pÿvvhq zlu dxfk gdv xuvsuÿqjolfkh D{lrp D6 � yhuzhuihq/ ghqq zhqq @ hlq ohhuhu Whuplqxv
lvw/ ndqq �7E@c |K� zdku vhlq/ zçkuhqg =7E@c |K� lpphu xqehvwlppw lvw1 Zlu huvhw}hq gdv
xuvsuÿqjolfkh D{lrp D6 � gxufk gdv vfkzçfkhuh=
D71 .E@� a �7E@c |K� c =7E@c |K�1
Dxfk klhu jlow zlhghu rkqh Hlqvfkuçqnxqj=
D81 �7E|@c |K� c =7E|@c |K�1
Dov doojhphlqvwhq Vxemhnwwhuplqxv yhuzhqghq zlu ghq Whuplqxv �Jhjhqvwdqg�/ dejhnÿu}w }/
xqg dov doojhphlqvwhq Suçglndwwhuplqxv ghq Whuplqxv �Suçglndw�/ dejhnÿu}w R1
ßexqjhq=

41 Jhehq Vlh hlqljh Ehlvslhoh gdiÿu dq/ gd� Sklorvrskhq gd}x qhljhq/ Suçglndwh }x Vxemhnwhq
}x pdfkhq +yjo1 Ihxhuedfkv xqg Pdu{* Nulwln dq Khjho,$

51 Zlh odvvhq vlfk vrofkh Vxemhnwwhuplql zlh �Zdkukhlw�/ �Hlqidfkkhlw�/ �Zhvhq�/ �Xqhqg0
olfknhlw�/ �Vhlq�/ �Yhuçqghuxqj� nruuhnw lq hlqh sklorvrsklvfkh Vsudfkh hlqiÿkuhqB

4715 Vlqjxoçuh/ jhqhuhooh xqg ndwhjruldoh Vxemhnwwhuplql1 Ohhuh xqg qlfkwohhuh
Vxemhnwwhuplql1

Lq ghu nodvvlvfkhq Txdqwruhqwkhrulh zhughq dooh Whuplqlw|shq lq glh Vfkdeorqh yrq Hljhq0
qdphq +rghu ehvwlppwhq Nhqq}hlfkqxqjhq, xqg Suçglndwhq jhsuh�w1 Hlqljh Orjlnhu jhkhq
vrjdu vrzhlw/ dxfk qrfk glh Hljhqqdphq dxv ghu Orjln dxv}xvfkolh�hq1 Hlqh gl�huhq}lhuwhuh
Ehkdqgoxqj ghu Whuplql �qghw vlfk lq ghq Duehlwhq hlqljhu sroqlvfkhu Orjlnhu/ glh phlvw dq glh
Oh�vqlhzvnlvfkh Rqwrorjlh dqnqÿsihq1

Ehl Erunrzvnl �qghq zlu glh irojhqgh Hlqwhloxqj ghu Qdphq= �Ghu gxufk hlqhq Qdphq eh0
}hlfkqhwh Jhjhqvwdqg zlug Ghvljqdw glhvhv Qdphqv jhqdqqw1 Qdfk ghu ]dko ghu Ghvljqdwh
whlohq zlu glh Qdphq hlq lq= 41 doojhphlqh Qdphq/ glh phku dov hlq Ghvljqdw kdehq/ 51 Hlq}ho0
qdphq +Hljhqqdphq,/ glh jhqdx hlq Ghvljqdw kdehq/ xqg 61 ohhuh Qdphq/ glh jdu nhlq Ghvljqdw
kdehq1� +Erunrzvnl 4<:9/ V1 46, Suçglndwh ehwudfkwhw hu dov Ixqnwruhq1

Erunrzvnl ÿehuqlppw glhvh Hlqwhloxqj yrq Ohmhzvnl/ ghu ehuhlwv 4<8: vfkulhe= �Glh rqwror0
jlvfkh Wdiho/ glh zlu lp Vlqq kdehq/ lvw hlqh Huzhlwhuxqj ghu zrkoehndqqwhq Hxohuvfkhq Gld0
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judpph1 Ehl ghq Qdphq xqg qdphqvçkqolfkhq Dxvguÿfnhq ghu doowçjolfkhq Vsudfkh nùqqhq
zlu xqwhuvfkhlghq +4, lqglylgxhooh Qdphq/ yrq ghqhq mhghu qxu hlqhq Jhjhqvwdqg eh}hlfkqhw/
}xp Ehlvslho /Vrnudwhvc/ /ghu Prqgc hwf1/ +5, jhqhuhooh Qdphq/ yrq ghqhq mhghu phku dov hlqhq
Jhjhqvwdqg eh}hlfkqhw/ }xp Ehlvslho /Vdwhoolw ghv Mxslwhuc/ /Klpphovnùushuc hwf1/ xqg +6, �nwlyh
Qdphq/ gdv khl�w Dxvguÿfnh/ glh vlfk lq Eh}xj dxi lkuh V|qwd{ zlh lqglylgxhooh rghu jhqhuhooh
Qdphq yhukdowhq/ glh dehu qlfkw lujhqg hwzdv eh}hlfkqhq/ }xp Ehlvslho /Shjdvxvc/ /]hqwdxuc/
/Jhjhqvwdqg/ ghu qlfkw h{lvwlhuwc1� +Ohmhzvnl 4<8:28;/ V1 86,

Iÿu glhvh guhl Qdphqw|shq edxw Ohmhzvnl gdqq glh irojhqghq rqwrorjlvfkhq Wdihoq dxi xqg
gh�qlhuw plw lkuhu Kloih yhuvfklhghqh Ixqnwruhq ghu Hlqvfkolh�xqj/ ghu Dxvvfkolh�xqj xqg ghu
H{lvwhq} xqg xqwhuvxfkw ghuhq Eh}lhkxqj }xu Oh�vqlhzvnlvfkhq Rqwrorjlh1

+Rqwrorjlvfkh Wdiho yrq Ohmhzvnl,

Lq glhvhu Wdiho huoçxwhuw gdv Gldjudpp L14 ghq vhpdqwlvfkhq Vwdwxv yrq Hljhqqdphq +Ehlvslho=
/ghu Prqgc,/ gdv Gldjudpp L15 ghq vhpdqwlvfkhq Vwdwxv yrq doojhphlqhq Qdphq +Ehlvslho=
/Phqvfkc, xqg Gldjudpp L16 ghq vhpdqwlvfkhq Vwdwxv yrq ohhuhq Qdphq +Ehlvslho= /]hqwdxuc,1

Glh Ehwudfkwxqj yrq Qdphqsdduhq lvw hehqvr hlqidfk1 Vr huoçxwhuw }1 E1 gdv Gldjudpp
LL16 ghq vhpdqwlvfkhq Vwdwxv yrq /ghu Prqgc xqg /Klpphovnùushuc/ Gldjudpp LL145 ghq yrq
/Pdohuc xqg /Elogkdxhuc1 Lfk pùfkwh klhu glh Huoçxwhuxqj yrq Ohmhzvnlv rqwrorjlvfkhq Wdihoq
devfkolh�hq/ gd glh yrq lkp xqg Erunrzvnl yhuwuhwhqh Srvlwlrq xqwhu judylhuhqghq Pçqjhoq
ohlghw1 Huvwhqv zhughq Suçglndwh xqjhqÿjhqg ehuÿfnvlfkwljw xqg dov Ixqnwruhq ehwudfkwhw1 Vr
jlew hv lq Oh�vqlhzvnlv Rqwrorjlh hljhqwolfk nhlqh Suçglndwlrqvwkhrulh1 Glhv iÿkuw }x hlqhu Uhlkh
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yrq Vfkzlhuljnhlwhq/ dxi glh lq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh ehuhlwv klqjhzlhvhq
zxugh1

]zhlwhqv zhughq glh ndwhjruldohq +doojhphlqvwhq, Vxemhnwhuplql hlqidfk yhujhvvhq/ rezrko
iÿu vlh ehvrqghuh orjlvfkh Uhjhoq jhowhq1 Gulwwhqv zhughq yrq Ohmhzvnl xqg Erunrzvnl phlqhv
Hudfkwhqv }zhl yhuvfklhghqh Nodvvl�ndwlrqhq yhuplvfkw1 Ehl ghu hlqhq Nodvvl�ndwlrq zhughq
Whuplql gdqdfk xqwhuvfklhghq/ zhofkh Dxijdeh lkqhq lq ghu Vsudfkh }xjhzlhvhq zxugh1 Qdfk
lku zhughq vlqjxoçuh/ jhqhuhooh xqg ndwhjruldoh Vxemhnwwhuplql xqwhuvfklhghq1 Zlu wuh�hq glhv0
eh}ÿjolfk irojhqgh Gh�qlwlrqhq=
G41 Hlq vlqjxoçuhu Vxemhnwwhuplqxv lvw hlq Vxemhnwwhuplqxv/ ghu glh Dxijdeh kdw/ jhqdx
hlqhq Jhjhqvwdqg }x eh}hlfkqhq1

G51 Hlq jhqhuhoohu Vxemhnwwhuplqxv lvw hlq Vxemhnwwhuplqxv/ ghu glh Dxijdeh kdw/ phk0
uhuh Jhjhqvwçqgh }x eh}hlfkqhq1

G61 Hlq ndwhjruldohu Vxemhnwwhuplqxv lvw hlq Vxemhnwwhuplqxv/ ghu glh Dxijdeh kdw/ dooh
Jhjhqvwçqgh }x eh}hlfkqhq1

Glh Xqwhuvfkhlgxqj yrq vlqjxoçuhq/ jhqhuhoohq xqg ndwhjruldohq Vxemhnwwhuplql kdw uhlq vsudfk0
olfkhq xqg yruorjlvfkhq Fkdudnwhu/ g1 k1/ hv jlew nhlqh uhlq orjlvfkhq Nulwhulhq/ glh hv jhvwdwwhq
zÿughq/ glhvh Duw Whuplql yrqhlqdqghu }x xqwhuvfkhlghq1 Zlu vhw}hq klhu zlhghu glh Içkljnhl0
whq ghu Phqvfkhq yrudxv/ }zlvfkhq vlqjxoçuhq/ jhqhuhoohq xqg ndwhjruldohq Vxemhnwwhuplql }x
xqwhuvfkhlghq1 Lq ghu Orjln ehuÿfnvlfkwljhq zlu glhvh Xqwhuvfkhlgxqj/ lqghp zlu yhuvfklhghqh
V|peroh iÿu vlqjxoçuh/ jhqhuhooh xqg ndwhjruldoh Vxemhnwwhuplql yhuzhqghq1 Vlqjxoçuh Vxemhnw0
whuplql vwhoohq zlu gxufk glh Exfkvwdehq �/ ��/ �2 � � �/ jhqhuhooh gxufk glh Exfkvwdehq @/ K/ S/
@�/ K�/ S� � � � xqg ndwhjruldoh gxufk &/ &�/ &2 � � � gdu1 Glh Exfkvwdehq @/ K/ S yhuzhqghq zlu
dxfk }xu Gduvwhooxqj eholheljhu Whuplql/ zrehl dxv ghp Nrqwh{w mhzhlov nodu zlug/ lq zhofkhu
Irup vlh yhuzhqghw zhughq1 Xqvhuhv Hudfkwhqv lvw ehlp Dxiedx hlqhu eholheljhq Whuplqrorjlh
hlq ndwhjruldohu Whuplqxv dxvuhlfkhqg/ qçpolfk ghu lp yruljhq Devfkqlww dqjhjhehqh Whuplqxv
Jhjhqvwdqg +},1 Hv vlqg xqehjuhq}w ylhoh vlqjxoçuh Whuplql pùjolfk/ dehu mhgh Whuplqrorjlh
nrppw plw hlqhu ehjuhq}whq/ vrjdu hlqhu uhodwly nohlqhq Dq}dko yrq vlqjxoçuhq Whuplql dxv1

Qdfk Ohmhzvnlv Nodvvl�ndwlrq kdw ehlvslhovzhlvh ghu Whuplqxv /Nrvprqdxwc +rghu ghu v|q0
rq|ph /Dvwurqdxwc, hlqh p|vwhulùvh Zdqgoxqj gxufkjhpdfkw1 Hu zdu huvw hlq �nwlyhu Whuplqxv
+}xu ]hlw yru Jdjdulqv huvwhp Ioxj lqv Doo,/ gdqq hlq lqglylgxhoohu +yrq Jdjdulqv Vwduw elv }xp
Ioxj ghv qçfkvwhq Nrvprqdxwhq,/ xqg yrq glhvhp ]hlwsxqnw dq lvw hu hlq jhqhuhoohu Whuplqxv1
Hv lvw dehu r�hqvlfkwolfk/ gd� ghu Whuplqxv Nrvprqdxw yrq Dqidqj dq dov doojhphlqhu Whuplqxv
lq ghq Jheudxfk hlqjhiÿkuw zxugh xqg gd� glh Uhihuhq}sureohpdwln gdplw qlfkwv }x wxq kdw1

Ehl ghu Xqwhuvfkhlgxqj yrq ohhuhq xqg qlfkwohhuhq Whuplql kdqghow hv vlfk xp hlqh jdq}
dqghuh Nodvvl�ndwlrq yrq Whuplql1 Klhu zlug glh Vskçuh ghv uhlq Vsudfkolfkhq yhuodvvhq/ xqg
hv zlug jhsuÿiw/ re glh ehwuh�hqghq Whuplql glh lkqhq dxihuohjwh Dxijdeh huiÿoohq rghu qlfkw1
Ehl ghu Hlqwhloxqj ghu Whuplql lq ohhuh xqg qlfkwohhuh zlug jhsuÿiw/ re Jhjhqvwçqgh h{lvwlhuhq/
glh plw ghp ehwuh�hqghq Whuplqxv eh}hlfkqhw zhughq/ rghu qlfkw1 Hv lvw r�hqvlfkwolfk/ gd�
hv vlfk klhuehl qlfkw xp hlqh uhlq orjlvfkh Dxijdeh kdqghow1 Glh Xqwhuvfkhlgxqj lq ohhuh xqg
qlfkwohhuh Whuplql lvw iÿu dooh Whuplqlw|shq pùjolfk/ xqg hv oç�w vlfk dxfk hlqh ghwdloolhuwh
Nodvvl�ndwlrq yrq Whuplql eh}ÿjolfk lkuhu Uhihuhq} dqjhehq1 Iÿu vlqjxoçuh Vxemhnwwhuplql
wuh�hq zlu ehlvslhovzhlvh irojhqgh Gh�qlwlrqhq=
G71 Hlq vlqjxoçuhu Vxemhnwwhuplqxv lvw ohhu jhqdx gdqq/ zhqq hv nhlqhq Jhjhqvwdqg jlew/
ghu plw lkp eh}hlfkqhw zlug1

G81 Hlqhq vlqjxoçuhq Vxemhnwwhuplqxv qhqqhq zlu hlqhq lqglylgxhoohq Whuplqxv jhqdx
gdqq/ zhqq hv jhqdx hlqhq Jhjhqvwdqg jlew/ ghu plw lkp eh}hlfkqhw zlug1

Lq iuÿkhuhq Dx djhq glhvhv Exfkhv kdwwh lfk dq glhvhu Vwhooh glh irojhqgh Gh�qlwlrq jhvhw}w=
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G9�1 Hlq vlqjxoçuhu Vxemhnwwhuplqxv lvw phkughxwlj jhqdx gdqq/ zhqq hv phkuhuh Jhjhq0
vwçqgh jlew/ glh plw lkp eh}hlfkqhw zhughq1

Khuuq Dqvhop Z1 Pÿoohu yhugdqnh lfk ghq Klqzhlv/ gd� glhv hlqh xq}zhfnpç�ljh xqg hlqvhlwljh
Gh�qlwlrq yrq �phkughxwlj� lvw/ gd glh Phkughxwljnhlw yrq Whuplql }xplqghvw lq jhqdxvr vwdu0
nhp Pd�h qrupdwly ehglqjw/ zlh vlh uhihuhqwlhoo ehglqjw vhlq ndqq1 Re hlqh vwuhqjh Wuhqqxqj
yrq qrupdwly ehglqjwhu xqg uhihuhqwlhoo ehglqjwhu Phkughxwljnhlw gxufkjhiÿkuw zhughq ndqq/
odvvhq zlu klhu r�hq1 Dxi mhghq Idoo lvw G9 � qlfkw dn}hswdeho1

Dqdorjh Xqwhuvfkhlgxqjhq lq ohhuh xqg qlfkwohhuh odvvhq vlfk dxfk iÿu jhqhuhooh xqg ndwh0
jruldoh Vxemhnwwhuplql dqjhehq1 Zçkuhqg glh Xqwhuvfkhlgxqj yrq vlqjxoçuhq/ jhqhuhoohq xqg
ndwhjruldohq Vxemhnwwhuplql dxi orjlvfkhu Hehqh ehuÿfnvlfkwljw zhughq px�/ lvw glh Xqwhuvfkhl0
gxqj lq ohhuh xqg qlfkwohhuh Whuplql iÿu glh Dxivwhooxqj orjlvfkhu Uhjhoq lq irojhqghu Klqvlfkw
luuhohydqw= Orjlvfkh Uhjhoq pÿvvhq vrzrko iÿu ohhuh dov dxfk iÿu qlfkwohhuh Whuplql jhowhq/
gd hv nhlqh orjlvfkhq Nulwhulhq jlew/ xp ohhuh yrq qlfkwohhuhq Whuplql }x xqwhuvfkhlghq1 Lq
ghq phlvwhq Içoohq kçqjw glh Wdwvdfkh/ re hlq Whuplqxv ohhu lvw rghu qlfkw/ yrq remhnwlyhq
Jhjhehqkhlwhq de/ xqg vlh çqghuw vlfk dxfk lp Odxih ghu ]hlw1

Zlu kdehq klhu qxu }zhl Nodvvl�ndwlrqhq yrq Vxemhnwwhuplql ehwudfkwhw1 Hv jlew qdwÿuolfk
ylhoh Nodvvl�ndwlrqhq yrq Vxemhnwwhuplql qdfk dqghuhq Jhvlfkwvsxqnwhq1

Qdfkghp zlu glh Xqwhuvfkhlgxqj lq vlqjxoçuh/ jhqhuhooh xqg ndwhjruldoh Vxemhnwwhuplql hlq0
jhiÿkuw kdehq/ iÿjhq zlu iÿu glh Eh}hlfkqxqjvuhodwlrq 7 }x ghq D{lrphq ghv Devfkqlwwv 4
irojhqgh D{lrph klq}x=
D91 7E@c |K� a 7EKc |S� � 7E@c |S�
D:1 c 7E��c |�2� � 7E�2c |���1

4716 Ehghxwxqjvhlqvfkox� xqg Ehghxwxqjvjohlfkkhlw yrq Whuplql
Hlqh zhvhqwolfkh Urooh lq ghu yrq Vlqrzmhz dxijhedxwhq Whuplqlwkhrulh vslhow glh Eh}lhkxqj
ghv Ehghxwxqjvhlqvfkoxvvhv yrq Whuplql/ glh zlh irojw gh�qlhuw zlug=
G4�1 Hlq Vxemhnwwhuplqxv @ vfkolh�w ghu Ehghxwxqj qdfk hlqhq Vxemhnwwhuplqxv K hlq
jhqdx gdqq/ zhqq mhghu Jhjhqvwdqg/ ghu plw ghp Whuplqxv @ eh}hlfkqhw zlug/ dxfk plw ghp
Whuplqxv K eh}hlfkqhw zlug1

Rghu v|perolvfk= E|@ X |K� �(es 7E}c |@� $ 7E}c |K�/ zrehl X glh Eh}lhkxqj ghv Eh0
ghxwxqjvhlqvfkoxvvhv/ | hlq whuplqleloghqghu Rshudwru/ ghu dxv hlqhp Whuplqxv hlqhq Qdphq
glhvhv Whuplqxv eloghw/ 7 glh Eh}hlfkqxqjvuhodwlrq/ } ghu ndwhjruldoh Whuplqxv �Jhjhqvwdqg�
xqg $ ghu Nrqglwlrqdorshudwru vlqg1

Klhu zlug glh Eh}lhkxqj ghv Ehghxwxqjvhlqvfkoxvvhv plw Kloih ghu Eh}hlfkqxqjvuhodwlrq gh�0
qlhuw1 Glhv iÿkuw dehu vriruw }x Vfkzlhuljnhlwhq/ zhqq pdq hv plw ohhuhq Whuplql }x wxq kdw1
Dxi glhvhq Xpvwdqg pdfkwh N10K1 Nudpslw} +4<<3, dxiphunvdp1 Ehwudfkwhq zlu ghq Vdw}
�Ql{hq vlqg Idehozhvhq�/ vr vwhkhq glh Whuplql �Ql{h� xqg �Idehozhvhq� r�hqvlfkwolfk lq ghu
lqwhqglhuwhq Eh}lhkxqj ghv Ehghxwxqjvhlqvfkoxvvhv1 Grfk glh ehlghq Dxvvdjhq plw ghu Eh0
}hlfkqxqjvuhodwlrq vlqg xqehvwlppw/ gd hv vlfk xp suçglndwlyh Dxvvdjhq plw ohhuhq Whuplql
kdqghow1

Ohjhq zlu glh Nodvvl�ndwlrq yrq Vxemhnwwhuplql jhpç� G40G6 ghv yruljhq Devfkqlwwv }x0
juxqgh/ vr odvvhq vlfk lq Dqdorjlh }x Ohmhzvnlv rqwrorjlvfkhq Wdihoq irojhqgh qrupdwly0vhpdq0
wlvfkh Wdihoq dxivwhoohq=
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+Qrupdwly vhpdqwlvfkh Wdihoq,
Glhvh Wdihoq zhughq qrupdwly0vhpdqwlvfkh jhqdqqw/ zhlo lq ghq Gh�qlwlrqhq G40G6 yrq �ghu
Dxijdeh hlqhv Whuplqxv }x eh}hlfkqhq� glh Uhgh lvw1 Hv kdqghow vlfk xp Vroo0Vçw}h/ xqg iÿu
glh Ihvwohjxqj ghu Ehghxwxqjveh}lhkxqjhq vslhow glh Uhihuhq} }xqçfkvw nhlqh Urooh1 Klhuplw
zlug dxfk glh ÿeolfkh Xqwhuvfkhlgxqj yrq V|qwd{/ Vhpdqwln xqg Sudjpdwln uhodwlylhuw1 Ghu
Dqvdw} ghu Whuplqlwkhrulh lvw klhu yrq Dqidqj dq hlq sudjpdwlvfk0qrupdwlyhu1

Gdv Gldjudpp L14 vwhoow ghq qrupdwly0vhpdqwlvfkhq Vwdwxv hlqhv vlqjxoçuhq Vxemhnwwhuplqxv
@/ gdv Gldjudpp L15 ghq hlqhv doojhphlqhq Vxemhnwwhuplqxv @ xqg gdv Gldjudpp L16 ghq hlqhv
ndwhjruldohq Vxemhnwwhuplqxv gdu1

64:



471 Ndslwho Whuplqlwkhrulh
Gldjudpp LL14 vwhoow ghq qrupdwly0vhpdqwlvfkhq Vwdwxv }zhlhu vlqjxoçuhu Vxemhnwwhuplql @

xqg K gdu/ glh glh Dxijdeh kdehq/ ehlgh ghqvhoehq hlq}hoqhq Jhjhqvwdqg }x eh}hlfkqhq/ }1 E1
�Khqu| Eh|oh� xqg �ghu Vfkuliwvwhoohu Vwhqgkdo�1

Gldjudpp LL15 vwhoow ghq qrupdwly0vhpdqwlvfkhq Vwdwxv }zhlhu vlqjxoçuhu Vxemhnwwhuplql @
xqg K gdu/ glh glh Dxijdeh kdehq/ mhzhlov hlqhq dqghuhq hlq}hoqhq Jhjhqvwdqg }x eh}hlfkqhq1

Gdv Gldjudpp LL17 vwhoow ehlvslhovzhlvh ghq qrupdwly0vhpdqwlvfkhq Vwdwxv yrq �ghu Prqg�
xqg �Klpphovnùushu� gdu/ dehu dxfk yrq �Khunxohv� xqg �Idehozhvhq�1

Gdv Gldjudpp LL145 vwhoow ghq Vwdwxv yrq �Gdfnho� xqg �Kxqg�/ dehu dxfk yrq �Ql{h� xqg
�Idehozhvhq� gdu1

Plw Kloih ghu qrupdwly0vhpdqwlvfkhq Wdihoq odvvhq vlfk yhuvfklhghqh Uhodwlrqhq }zlvfkhq
Vxemhnwwhuplql gh�qlhuhq/ plw ghuhq Kloih lkuhuvhlwv hlqh orjlvfkh Whuplqlwkhrulh dxijhedxw
zhughq ndqq1
G41 Hlq Vxemhnwwhuplqxv @ vfkolh�w ghu Ehghxwxqj qdfk ghq Vxemhnwwhuplqxv K hlq
+v|perolvfk= |@ X |K, jhqdx gdqq/ zhqq glh Gldjudpph LL14/ LL17/ LL19/ LL1</ LL145/ LL148/ LL155
rghu LL159 ghq qrupdwly0vhpdqwlvfkhq Vwdwxv ghu Whuplql @ xqg K huoçxwhuq1

Lq ghu lq G4 dqjhjhehqhq Eh}lhkxqj eh�qghq vlfk ehlvslhovzhlvh glh Whuplql �Vrnudwhv� xqg
�Hkhpdqq ghu [dqwklssh� +LL14,/ �Vrnudwhv� xqg �Sklorvrsk� +LL17,/ �Khunxohv� xqg �Vdjhq0
jhvwdow� +LL17,/ �Ehuolqhu Ihuqvhkwxup� xqg �Jhjhqvwdqg� +LL19,/ �Zdoodfk� xqg �ndvwulhuwhv
Sihug� +LL1<,/ �Gdfnho� xqg �Kxqg� +LL145,/ �Kdxv� xqg �Jhjhqvwdqg� +LL148,1

Dqvwhooh ghv Dxvguxfnv �hlq Whuplqxv @ vfkolh�w ghu Ehghxwxqj qdfk ghq Whuplqxv K hlq�
vdjw pdq lq ghu Xpjdqjvvsudfkh kçx�j �@ lvw K� +}1 E1 �Hlq Gdfnho lvw hlq Kxqg1�,1 Gdv
Zruw �lvw� zlug lq ghu Xpjdqjvvsudfkh doohuglqjv lq yhuvfklhghqhq Ehghxwxqjhq yhuzhqghw
+yjo1 Zhvvho 4<:9,1 Zlu xqwhuvxfkhq hv klhu dxvvfkolh�olfk lp dqjhjhehqhq Vlqq1 Zhqq pdq
ehlvslhovzhlvh vdjw �Hlq Hohnwurq lvw hlq Hohphqwduwhlofkhq� rghu �Hlq Gdfnho lvw hlq Kxqg�
xvz1/ vr phlqw pdq jhudgh ghq Hlqvfkox� ghu Ehghxwxqj ghv }zhlwhq Whuplqxv lq ghu ghv
huvwhq/ rezrko vrofkh Dxvvdjhq dxi ghq huvwhq Eolfn zlh hfkwh hpslulvfkh Dxvvdjhq huvfkhlqhq1
Vhoevw zhqq zlu dxvguÿfnolfk yhuhlqeduhq/ glh ehlghq dqjhjhehqhq Dxvguÿfnh lq johlfkhu Zhlvh
}x yhuzhqghq/ vr eohlew grfk hlq zhvhqwolfkhu Xqwhuvfklhg }zlvfkhq ehlghq lq dqghuhu Klqvlfkw
ehvwhkhq1 Ghu huvwh Dxvguxfn lvw hlqh Dxvvdjh/ ghuhq Vxemhnwh glh Whuplql �Whuplqxv @� xqg
�Whuplqxv K�/ glh hqwvsuhfkhqg glh Whuplql @ xqg K eh}hlfkqhq/ vlqg xqg qlfkw glh Whuplql @
xqg K vhoevw1 Lp }zhlwhq Dxvguxfn vlqg klqjhjhq glh Whuplql @ xqg K vhoevw Whuplql ghu Dxvvdjh
�@ lvw K�1 Ghu huvwh Dxvguxfn lvw hlqh Dxvvdjh ÿehu glh Whuplql @ xqg K/ ghu }zhlwh Dxvguxfn
kdw glh Irup hlqhu Dxvvdjh ÿehu glh plw ghq Whuplql @ xqg K eh}hlfkqhwhq Jhjhqvwçqgh1 Zhqq
pdq vlfk dehu iudjw/ zdv gdv Zruw �lvw� klhu ehghxwhw xqg zlh pdq vrofk hlqh Dxvvdjh jhzlqqw/
vr }hljw vlfk/ gd� ghu }zhlwh Dxvguxfn yrp huvwhq dejhohlwhw lvw1 Xp ghq }zhlwhq }x hunoçuhq/
px�pdq ghq huvwhq Dxvguxfn khudq}lhkhq1 Zhqq zlu klhu ghq }zhlwhq Dxvguxfn dov Plwwho ghu
Huoçxwhuxqj iÿu glh xqv lqwhuhvvlhuhqgh Eh}lhkxqj yrq Whuplql dqiÿkuhq/ vr jhvfklhkw glhv qxu
dov hlq Dsshoo dq glh Vsudfkjhzrkqkhlw/ ghqq hlqh juÿqgolfkhuh Dqdo|vh iÿkuw }x ghu Hunoçuxqj/
glh zlu rehq plw ghp huvwhq Dxvguxfn jhjhehq kdehq1

Glh Dxvvdjh �Ghu Whuplqxv @ vfkolh�w ghu Ehghxwxqj qdfk ghq Whuplqxv K hlq� ehvwhkw/
zlh zlu ehuhlwv vdjwhq/ dxv ghq Vxemhnwhq �ghu Whuplqxv @� xqg �ghu Whuplqxv K� vrzlh ghp
}zhlvwhooljhq Suçglndw �ghu huvwh vfkolh�w ghu Ehghxwxqj qdfk ghq }zhlwhq hlq� +rghu �ghu huvwh
hqwkçow ghu Ehghxwxqj qdfk ghq }zhlwhq�,1 Xqwhu Yhuzhqgxqj ghv Phwdwhuplqxvrshudwruv |
kdw xqvhuh Dxvvdjh gdqq irojhqgh v|perolvfkh Irup= X E|@c |K�1 Zhjhq ghu juù�huhq Dq0
vfkdxolfknhlw yhuzhqghq zlu dqvwhooh glhvhv Dxvguxfnv glh dgçtxdwh Vfkuhlezhlvh= |@ X |K e}z1
dejhnÿu}w @ X K1

Elvkhu kdehq zlu glh Eh}lhkxqj ghv Ehghxwxqjvhlqvfkoxvvhv qxu iÿu Vxemhnwwhuplql gh�qlhuw1
Zhqq zlu ghq ndwhjruldohq Whuplqxv �Jhjhqvwdqg� +}, yhuzhqghq/ vr oç�w vlfk plw Kloih ghv
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Rshudwruv �ghuduw/ gd�� +v|perolvfk= &, glh Eh}lhkxqj ghv Ehghxwxqjvhlqvfkoxvvhv dxfk iÿu
Suçglndwwhuplql gh�qlhuhq1
G51 |@ X |K �(es E|} & @ X |} & K�/ zrehl @ xqg K Suçglndwwhuplql vlqg1
Lq glhvhu Eh}lhkxqj eh�qghq vlfk hwzd glh Suçglndwwhuplql �vlfk hqwzlfnhoq� xqg �vlfk yhuçq0
ghuq�/ ghqq mhghu Jhjhqvwdqg/ ghu vlfk hqwzlfnhow/ yhuçqghuw vlfk dxfk1
G61 Hlq Vxemhnwwhuplqxv @ vfkolh�w ghu Ehghxwxqj qdfk ghq Vxemhnwwhuplqxv K vwuhqj
hlq +v|perolvfk= |@ X |K, jhqdx gdqq/ zhqq glh Gldjudpph LL17/ LL19/ LL145/ LL148 rghu LL159
ghq qrupdwly0vhpdqwlvfkhq Vwdwxv ghu Whuplql @ xqg K huoçxwhuq1

Glh Whuplql lq ghq iÿu G4 dqjhjhehqhq Ehlvslhohq/ dx�hu ghp huvwhq +�Vrnudwhv� xqg �Hkh0
pdqq ghu [dqwklssh�, xqg ghp iÿqiwhq +�Zdoodfk� xqg �ndvwulhuwhv Sihug�,/ eh�qghq vlfk lq
ghu Eh}lhkxqj ghv vwuhqjhq Ehghxwxqjvhlqvfkoxvvhv1
Zlu nùqqhq glh Eh}lhkxqj ghv vwuhqjhq Ehghxwxqjvhlqvfkoxvvhv dxfk zlh irojw gh�qlhuhq=
G6�1 E|@ X |K� �(es E|@ X |K� a �E|K X |@�1
G71 Glh Vxemhnwwhuplql @ xqg K vlqg ehghxwxqjvjohlfk +v|perolvfk= |@4 |K, jhqdx gdqq/
zhqq glh Gldjudpph LL14/ LL1< rghu LL155 ghq qrupdwly0vhpdqwlvfkhq Vwdwxv ghu Whuplql @
xqg K huoçxwhuq1
Ehlvslhoh iÿu ehghxwxqjvjohlfkh Whuplql= �Vwhqgkdo� xqg �Khqu| Eh|oh�/ �Txdgudw� xqg

�johlfkvhlwljhv Uhfkwhfn�1
Zlu nùqqhq glh Eh}lhkxqj ghu Ehghxwxqjvjohlfkkhlw dxfk irojhqghupd�hq gh�qlhuhq=
G7�1 E|@4 |K� �(es E|@ X |K� a E|K X |@�1
G81 Glh Vxemhnwwhuplql @ xqg K ÿehuvfkqhlghq vlfk ghu Ehghxwxqj qdfk +v|perolvfk=
|@7 |K, jhqdx gdqq/ zhqq glh Gldjudpph LL14/ LL17/ LL19/ LL1:/ LL1</ LL143/ LL145/ LL146/ LL148/
LL149/ LL14:/ LL14</ LL153/ LL155/ LL156/ LL158 rghu LL159 ghq qrupdwly0vhpdqwlvfkhq Vwdwxv ghu
Whuplql @ xqg K huoçxwhuq1

Lq glhvhu Eh}lhkxqj vwhkhq hwzd glh Whuplql �Vçxjhwlhu� xqg �Zdvvhuwlhu�/ glh Whuplql �doojh0
phlqhu Vxemhnwwhuplqxv� xqg �ohhuhu Vxemhnwwhuplqxv� rghu �Sklorvrsk� xqg �Zlvvhqvfkdiw0
ohu�1
G91 ]zhl Vxemhnwwhuplql @ xqg K vfkolh�hq vlfk ghu Ehghxwxqj qdfk dxv +v|perolvfk=
|@=7 |K, jhqdx gdqq/ zhqq glh Gldjudpph LL15/ LL16/ LL18/ LL1;/ LL144/ LL147/ LL14;/ LL154 rghu
LL157 ghq qrupdwly0vhpdqwlvfkhq Vwdwxv ghu Whuplql @ xqg K huoçxwhuq1

Ehlvslhoh= �Ihxhu� xqg �Zdvvhu�/ �Idvfklvw� xqg �Kxpdqlvw�1
G:1 ]zhl Vxemhnwwhuplql @ xqg K ÿehuvfkqhlghq vlfk hfkw ghu Ehghxwxqj qdfk +v|p0
erolvfk= |@8 |K, jhqdx gdqq/ zhqq vlh vlfk ÿehuvfkqhlghq xqg qlfkw ehghxwxqjvjohlfk vlqg/
g1 k1/ zhqq glh Gldjudpph LL17/ LL19/ LL1:/ LL143/ LL145/ LL146/ LL148/ LL149/ LL14:/ LL14</ LL153/
LL156/ LL158 rghu LL159 ghq qrupdwly0vhpdqwlvfkhq Vwdwxv ghu Whuplql huoçxwhuq1

Dooh Ehlvslhoh iÿu G8 vlqg dxfk Ehlvslhoh iÿu G:1
Glh lq G60G: gh�qlhuwhq Eh}lhkxqjhq }zlvfkhq Vxemhnwwhuplql odvvhq vlfk qdfk ghp Vfkhpd
yrq G5 dxfk iÿu Suçglndwwhuplql gh�qlhuhq1
Lq ghu Whuplqlwkhrulh jlow irojhqghv Huvhw}edunhlwvsulq}ls iÿu ehghxwxqjvjohlfkh Whuplql +HSE,=

|@4 |K
�

� d@*Ko
Klhuehl lvw � d@*Ko glh Irupho +Dxvvdjh,/ glh pdq dxv ghu Irupho +Dxvvdjh, � hukçow/ zhqq
pdq qxoo rghu phku Yrunrpphq yrq @ dov Whuplqxv gxufk K huvhw}w1
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471 Ndslwho Whuplqlwkhrulh
ßexqj=

Jhehq Vlh Ehlvslhoh yrq Vxemhnw0 xqg Suçglndwwhuplql dq/ glh vlfk lq ghq lq G40G: gh�qlhuwhq
Eh}lhkxqjhq eh�qghq$

4717 Hlqljh dejhohlwhwh Ehjul�h
G41 Ghq Ehghxwxqjvehuhlfk +Zhuwehuhlfk, hlqhv Whuplqxv @ eloghq dooh glh Whuplql/
yrq ghqhq mhghu ghu Ehghxwxqj qdfk ghq Whuplqxv @ hlqvfkolh�w1

Zhqq |K X |@/ vr lvw K hlq Whuplqxv +hlq Hohphqw, dxv ghp Ehghxwxqjvehuhlfk ghv Whuplqxv
@1 Ghq Ehghxwxqjvehuhlfk ghv Whuplqxv �Iox�� eloghq ehlvslhovzhlvh glh Whuplql �Vsuhh�/
�Kdyho�/ �Qhehq x��/ ��vfkuhlfkhu Iox�� xvz1
G51 Hlq Whuplqxv @ zlug doojhphlqhu Whuplqxv +rghu Jdwwxqjvwhuplqxv, eh}ÿjolfk
hlqhv Whuplqxv K jhqdqqw/ xqg ghu Whuplqxv K zlug vsh}lhoohu Whuplqxv +rghu Duwwhu0
plqxv, eh}ÿjolfk @ jhqdqqw jhqdx gdqq/ zhqq E|K X |@� a �E|@ X |K�1

Vr lvw ghu Whuplqxv �Wlhu� }1 E1 Jdwwxqjvwhuplqxv eh}ÿjolfk ghv Whuplqxv �Kxqg�/ xqg ghu
Whuplqxv �Kxqg� lvw Duwwhuplqxv eh}ÿjolfk ghv Whuplqxv �Wlhu�1

Iÿu hlqhq lqglylgxhoohq Vxemhnwwhuplqxv � jlow= E|@ X |��$ E|� X |@�/ zrehl @ hlq eholheljhu
Vxemhnwwhuplqxv lvw/ ghu qlfkw ghq Whuplqxv � xqg nhlqhq yrq � dejhohlwhwhq Whuplqxv hqwkçow1
Plw dqghuhq Zruwhq/ iÿu hlqhq lqglylgxhoohq Vxemhnwwhuplqxv � jlow= Hv jlew nhlqhq vrofkhq
Whuplqxv @ plw ghq dqjhjhehqhq Hlqvfkuçqnxqjhq/ iÿu ghq jlow= E|@ X |��$ �E|� X |@�/ g1 k1/
hlq lqglylgxhoohu Whuplqxv lvw nhlq Jdwwxqjvwhuplqxv1

Glhvh Ehkdxswxqj lvw lq irojhqghu Klqvlfkw sureohpdwlvfk1 Iÿu mhghq Vxemhnwwhuplqxv @
odvvhq vlfk vsh}lhoohuh Vxemhnwwhuplql ghu Irup @ & f +�@ ghuduw/ gd� f�,/ zr f hlqh Dxvvdjh
lvw/ e}z1 ghu Irup @k/ zr k hlq Nrruglqdwhq}hlfkhq lvw +yjo1 Devfkqlww 8 ghv guhl}hkqwhq
Ndslwhov,/ eloghq1 Glhv jlow dxfk iÿu lqglylgxhooh Vxemhnwwhuplql1 Qhkphq zlu dov lqglylgxhoohq
Whuplqxv � ghq Whuplqxv �Vrnudwhv�1 Klhu odvvhq vlfk vrofkh Whuplql eloghq zlh �Vrnudwhv/ ghu
ghq Vfklhuolqjvehfkhu wulqnw�/ �Vrnudwhv }xu ]hlw |�/ �Vrnudwhv dp Ruw r� xvz1/ glh dooh vsh0
}lhoohuh Whuplql vlqg dov ghu Whuplqxv �Vrnudwhv�1 Wurw}ghp lvw xqvhuhu Dx�dvvxqj qdfk ghu
Whuplqxv �Vrnudwhv� hlq lqglylgxhoohu Whuplqxv1 Ghvkdoe kdehq zlu rehq eh}ÿjolfk ghv Whupl0
qxv @ glh Hlqvfkuçqnxqj jhwur�hq/ gd� @ zhghu ghq Whuplqxv � qrfk hlqhq yrq � dejhohlwhwhq
Whuplqxv hqwkçow1
G61 Hlq Jhjhqvwdqg/ ghu plw hlqhp lqglylgxhoohq Whuplqxv eh}hlfkqhw zlug/ lvw hlq Lqglyl0
gxxp1

G71 Hlq Jhjhqvwdqg/ ghu plw hlqhp lqglylgxhoohq Whuplqxv dxv ghp Ehghxwxqjvehuhlfk ghv
Whuplqxv @ eh}hlfkqhw zlug/ lvw hlq Lqglylgxxp dxv ghp Ehghxwxqjvehuhlfk yrq @1

G81 Glh Phqjh ghu Lqglylgxhq dxv ghp Ehghxwxqjvehuhlfk hlqhv Whuplqxv @ lvw ghu Jhjhq0
vwdqgvehuhlfk ghv Whuplqxv @1

Ehlvslhovzhlvh eloghq ghq Jhjhqvwdqgvehuhlfk ghv Whuplqxv �Iox�� qlfkw glh Qdphq ghu hlq0
}hoqhq Ioÿvvh/ vrqghuq glh Ioÿvvh vhoevw1
G91 Glh Whuplql @�c @2c � � � c @? E? � 2� vlqg ghu Ehghxwxqj qdfk eh}ÿjolfk K yhujohlfkedu
jhqdx gdqq/ zhqq hlq vrofkhu Whuplqxv K pùjolfk lvw/ gd� E|@� X |K� a E|@2 X |K� a � � � a
a E|@? X |K�1

]xp Ehlvslho jlew hv iÿu glh Whuplql �Dsiho� xqg �Eluqh� ghq Whuplqxv �Iuxfkw� ghuduw/ gd�
mhghu ghu huvwhq ehlghq Whuplql ghq gulwwhq ghu Ehghxwxqj qdfk hlqvfkolh�w1
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Devfkqlww 4718 Hlqljh Wkhruhph

G:1 Hlqh Jolhghuxqj hlqhv Whuplqxv @ vhlqhu Ehghxwxqj qdfk lvw hlqh Phqjh vlfk ghu
Ehghxwxqj qdfk jhjhqvhlwlj dxvvfkolh�hqghu Whuplql @�c � � � c @? +? � 2, dxv ghp Ehghxwxqjv0
ehuhlfk yrq @ ghuduw/ gd� mhghv Lqglylgxxp dxv ghp Ehghxwxqjvehuhlfk yrq @ hlq Lqglylgxxp
dxv ghp Ehghxwxqjvehuhlfk lujhqghlqhv ghu Whuplql @�c � � � c @? lvw1 Glh Whuplql @�c � � � c @?
vlqg glh Hohphqwh ghu Jolhghuxqj yrq @1

Vr eloghq glh Whuplql �uhfkwzlqnoljhv Guhlhfn�/ �vslw}zlqnoljhv Guhlhfn� xqg �vwxpsizlqnoljhv
Guhlhfn� hlqh Jolhghuxqj ghv Whuplqxv �Guhlhfn�1

ßexqjhq=

41 Jhehq Vlh guhl yhuvfklhghqh Jolhghuxqjhq ghv Whuplqxv �Sklorvrsk� dq$
51 Lq zhofkhu Eh}lhkxqj eh�qghq vlfk glh irojhqghq Whuplqlsdduh= �Glfkwhu� xqg �Pdohu�/

�Kdxvwlhu� xqg �Kxqg�/ �Nrppxqlvw� xqg �Ndslwdolvw�/ �Jhjhqvwdqg� xqg �Lqvhovehuj�/
�Vdpvwdj� xqg �Vrqqdehqg�/ �Pdu{lvw� xqg �H{lvwhqwldolvw�B

4718 Hlqljh Wkhruhph
Dxv ghq lq Devfkqlww 6 jhwur�hqhq Gh�qlwlrqhq hujhehq vlfk hlqljh Wkhruhph hlqhu orjlvfkhq
Whuplqlwkhrulh/ }1 E1 irojhqgh=
W41 |@ X |@
W51 |@ X |K a |K X |S � |@ X |S
W61 |@4 |K dc |@ X |K a |K X |@
W71 |@ X |K � E|@ X |K� b E|@4 |K�
W81 �E|@ X |@�
W91 |@7 |K � �E|@=7 |K�
W:1 |@=7 |K � �E|@7 |K�
W;1 �E|@=7 |@�
W<1 �E|@8 |@�
W431 |@7 |K � |K7 |@
W441 |@=7 |K � |K=7 |@
W451 |@8 |K � |K8 |@
W461 |@4 |K a |K4 |S � |@4 |S
W471 |@ X |K � |@7 |K
W481 |@4 |K � |@7 |K
W491 |@ X |K � |@7 |K
W4:1 |@4 |K � �E|@8 |K�
W4;1 |@ X |K � |@8 |K
W4<1 |@ X |K a |K X |S � |@ X |S
W531 |@=7 |K � �E|@ X |K�
W541 |@=7 |K � �E|@4 |K�
W551 |@=7 |K � �E|@ X |K�
W561 |@=7 |K � �E|@8 |K�
W571 |@7 |@
W581 |@4 |K � |K4 |@
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471 Ndslwho Whuplqlwkhrulh
Glh qrupdwly0vhpdqwlvfkhq Wdihoq jhvwdwwhq hv/ glhvh xqg dqghuh Wkhruhph dov orjlvfk zdku
qdfk}xzhlvhq1 Ehwudfkwhq zlu W41 Zhqq glh Whuplql @ xqg K lq ghq qrupdwly0vhpdqwlvfkhq
Wdihoq lghqwlvfk vlqg/ nrpphq qxu glh Içooh LL14/ LL1< xqg LL155 lq Ehwudfkw/ xqg lq glhvhq Içoohq
jlow gh�qlwlrqvjhpç� glh Eh}lhkxqj ghv Ehghxwxqjvhlqvfkoxvvhv1

Hehqvr ohlfkw vhkhq zlu W;/ W< xqg W57 dov jÿowlj hlq1 Ehl hlqljhq Wkhruhphq irojw lkuh
Jÿowljnhlw xqplwwhoedu dxv ghq Gh�qlwlrqhq/ gd glh pùjolfkhq zdkuhq Içooh iÿu gdv Yrughujolhg
ghu Vxemxqnwlrq dooh xqwhu ghq pùjolfkhq zdkuhq Içoohq iÿu gdv Klqwhujolhg ghu Vxemxqnwlrq
yrunrpphq +}1 E1 W470W49 ,1

Hwzdv dxizhqgljhu zlug glh ßehusuÿixqj vfkrq ehl W51 Glh Vxemxqnwlrq zÿugh qxu ghq
Zhuw idovfk dqqhkphq/ zhqq gdv Yrughujolhg zdku xqg gdv Klqwhujolhg idovfk zçuh1 Zlu suÿihq
dovr re ghu Idoo pùjolfk lvw/ gd� |@ X |K xqg |K X |S ehlgh zdku vlqg/ |@ X |S klqjhjhq idovfk
lvw1 Glh irojhqgh Wdehooh }hljw/ gd� glhv qlfkw pùjolfk lvw1

|@ X |K a |K X |S � |@ X |S |@ X |K a |K X |S � |@ X |S
LL14 LL14 LL14 LL145 LL14.

7 7 7.
9 9 9.

<. < 45
45. 45 45
48. 48 48
55. 55.
59. 59.

LL17 4. LL148 4.
7. 7.
9. 9.
< 4 <.
45 7 45.
48 9 48.
55 9 55 48
59. 59 48

LL19 4. LL155 4.
7. 7.
9. 9.
<. <.
45. 45.
48. 48.
55 9 55 55
59 45 59 59

LL1< 4. LL159 4.
7. 7.
9. 9.
< < <.
45 45 45.
48 48 48.
55. 55 59
59. 59 59

Glh plw ghp ]hlfkhq . jhnhqq}hlfkqhwhq ]hlohq vlqg dxv uhlq v|qwdnwlvfkhq Juÿqghq qlfkw
pùjolfk1
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Devfkqlww 4719 Yhuhlqidfkxqj ghu Wdihoq
4719 Yhuhlqidfkxqj ghu qrupdwly0vhpdqwlvfkhq Wdihoq
Zlu kdehq dxv orjlvfk0sklorvrsklvfkhq Juÿqghq qxu hlqhq ndwhjruldohq Whuplqxv dov vlqqyroo
dn}hswlhuw/ qçpolfk ghq WhuplqxvJhjhqvwdqg +xqg vhlqh V|qrq|ph/ yjo1 LL155,1 Gdv hupùjolfkw
hv xqv/ glh qrupdwly0vhpdqwlvfkhq Wdihoq }x yhuhlqidfkhq1 Pdq ndqq glh Içooh LL155/ LL156/ LL157/
LL158 xqg LL159 xqehuÿfnvlfkwljw odvvhq1

Glh klhu yhuwuhwhqh Srvlwlrq zlghuvsulfkw qdwÿuolfk vrofkhq sklorvrsklvfkhq Dx�dvvxqjhq/
zlh vlh hwzd yrq Q1 Jrrgpdq yhuwuhwhq zhughq +yjo1 Jrrgpdq 4<84/ 4<:8/ 4<;;,1 Dn}hswlhuw
pdq 0 zlh Jrrgpdq 0 hlqh Ylhoidow yrq Zhowhq xqg yhuvfklhghqh �zd|v ri zruog pdnlqj�/ vr
px� pdq yhuvfklhghqh ndwhjruldoh Vxemhnwwhuplql }xodvvhq xqg dxfk glh rehq dxvjhvfkorvvhqhq
Içooh ehuÿfnvlfkwljhq1 Lfk doohuglqjv elq ghu Dx�dvvxqj/ gd� hv qxu hlqh Zhow jlew/ xqg vfkolh�h
glhvh Içooh dxv1

Dxfk glh Içooh LL18/ LL147/ LL149/ LL14;/ LL153 xqg LL154 zlghuvsuhfkhq ghu klhu yrujhwudjhqhq
Srvlwlrq xqg nùqqhq xqehuÿfnvlfkwljw eohlehq1 Gdv Gldjudpp LL18 hwzd vwhoow ghq qrupdwly0
vhpdqwlvfkhq Vwdwxv hlqhv vlqjxoçuhq Vxemhnwwhuplqxv @ xqg hlqhv ndwhjruldohq Vxemhnwwhuplqxv
K gdu/ iÿu glh jlow/ @ kdw glh Dxijdeh/ hlqhq hlq}hoqhq Jhjhqvwdqg }x eh}hlfkqhq/ ghu nhlq
Jhjhqvwdqg lvw1 Iÿu plfk jlew hv klhu qxu glh Irojhuxqj/ gd� @ lq glhvhp Idooh nhlq Whuplqxv
lvw1

Zlu hukdowhq gdqq glh irojhqghq qrupdwly0vhpdqwlvfkhq Wdihoq/ xqwhu ghu Ehglqjxqj/ gd�
qxu hlq ndwhjruldohu Whuplqxv dn}hswlhuw zlug=

Gd dooh Vxemhnwwhuplql glh Dxijdeh kdehq/ Jhjhqvwçqgh }x eh}hlfkqhq/ huzhlvhq vlfk dxfk
glh Içooh LL19/ LL148/ LL14: xqg LL14< dov ÿehu ÿvvlj1 Glh Wkhvh ghv Uhlvpxv yrq Nrwduel�qvnl
+Nrwduel�qvnl 4<9;,/ gd� doohv/ zdv hv jlew/ hlq Jhjhqvwdqg lvw/ huzhlvw vlfk dov hlqh uhlq vsudfk0
olfkh Ihvwvhw}xqj xqg dov orjlvfk zdku= ;@E@ X }�1 Xqvhuh Gldjudpph vfkpho}hq }xvdpphq
}x=
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471 Ndslwho Whuplqlwkhrulh

Zlu vlqg dovr idvw ehl ghq Yhqqvfkhq Gldjudpphq dqjhnrpphq/ zrehl ghu Xqwhuvfklhg gdulq
ehvwhkw/ gd� zlu xqv dxi qrupdwly0vhpdqwlvfkhu Hehqh ehzhjhq xqg ghq uhihuhqwlhoohq Dvshnw
qlfkw ehwudfkwhw kdehq1

471: Hlqidfkh xqg }xvdpphqjhvhw}wh Whuplql
Whuplql zhughq lq hlqidfkh xqg }xvdpphqjhvhw}wh Whuplql hlqjhwhlow1 Hlqidfkh Whuplql kd0
ehq xqwhu orjlvfkhq Jhvlfkwvsxqnwhq nhlqh Ehvwdqgwhloh/ vlh vlqg hohphqwdu1 ]xvdpphqjhvhw}wh
Whuplql vhw}hq vlfk dxv dqghuhq Whuplql/ Dxvvdjhq xqg whuplqlhu}hxjhqghq Rshudwruhq }x0
vdpphq1 Lq ghu Xpjdqjvvsudfkh xqg dxfk lq ghq Zlvvhqvfkdiwvvsudfkhq lvw qlfkw lpphu
r�hqvlfkwolfk/ re hv vlfk ehl hlqhp ehvwlppwhq Whuplqxv xp hlqhq hlqidfkhq rghu xp hlqhq
}xvdpphqjhvhw}whq kdqghow1 Ehl ghu orjlvfkhq Dqdo|vh xqg Uhnrqvwuxnwlrq hlqhu ehvwlppwhq
Whuplqrorjlh ndqq pdq gdehl }x xqwhuvfklhgolfkhq Hujheqlvvhq nrpphq/ g1 k1/ hlq xqg ghuvhoeh
Whuplqxv ndqq ehl ghu hlqhq Dqdo|vh dov hlqidfkhu xqg ehl hlqhu dqghuhq dov }xvdpphqjhvhw}whu
Whuplqxv dqjhvhkhq zhughq1 Zlu vhw}hq klhu yrudxv/ gd� hlqljh hlqidfkh Whuplql jhjhehq vlqg1
Lp zhlwhuhq ehwudfkwhq zlu hlqljh whuplqlhu}hxjhqgh Rshudwruhq/ glh dxi eholheljh Whuplql
rghu Dxvvdjhq/ xqdekçqjlj yrq lkuhu nrqnuhwhq Ehghxwxqj/ e}z1 dxi eholheljh Whuplql rghu
Dxvvdjhq hlqhv jhjhehqhq orjlvfkhq W|sv dqzhqgedu vlqg1 Zlu ehwudfkwhq glhvh Rshudwruhq
johlfk}hlwlj plw ghq hqwvsuhfkhqghq Uhjhoq }xp Dxiedx yrq Whuplql1

Lq glhvhp Devfkqlww ehvfkuçqnhq zlu xqv }xqçfkvw dxi glh Ehwudfkwxqj yrq Rshudwruhq/ glh
dxv Whuplql zlhghu Whuplql eloghq1
Whuplqlhu}hxjhqgh Rshudwruhq=
4, | 0 Phwdwhuplqxvrshudwru>
5, r 0 Rshudwru ghv Eh}hlfkqhwhq>
6, E���c ���c ���� 0 Rshudwru hlqhv ?0Wxshov yrq Whuplql>
7, a/ b/ � 0 Nrqmxqnwlrq/ Dgmxqnwlrq xqg Qhjdwlrq dov whuplqlhu}hxjhqgh Rshudwruhq1
Glhv lvw qdwÿuolfk qxu hlqh nohlqh Dxvzdko yrq whuplqlhu}hxjhqghq Rshudwruhq1 Zhlwhuh Rsh0
udwruhq zhughq lq Vlqrzmhz2Zhvvho 4<:8/ Zhvvho 4<::/ ]lqry*hy 4<;6 ehwudfkwhw1
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Devfkqlww 471: Hlqidfkh xqg }xvdpphqjhvhw}wh Whuplql

WU41 Zhqq @ hlq Whuplqxv lvw/ vr lvw |@ hlq Vxemhnwwhuplqxv1
Ghu Dxvguxfn |@ zlug irojhqghupd�hq jhohvhq= �hlq Whuplqxv +Vxemhnw> Suçglndw,/ ghu +gdv, @
jhvfkulhehq/ jhvsurfkhq xvz1 zlug +lq doojhphlqhu Irup= glh Irup @ kdw,�1 Lq |@ wulww @ qlfkw
lq ghu Urooh hlqhv Whuplqxv/ vrqghuq dov hlq ehvrqghuhu sk|vlvfkhu Jhjhqvwdqg ghu Irup @ dxi>
@ nrppw lq |@ qlfkw dov Whuplqxv yru/ ghvkdoe jlow=
�E@ X |@� a �E|@ X @� xqg c �EE@4 K�$ E|@4 |K��1

WU51 Zhqq @ hlq Whuplqxv lvw/ vr lvw r@ hlq Vxemhnwwhuplqxv1
Ghu Whuplqxv r@ zlug jhohvhq dov �gdv/ zdv plw ghp Whuplqxv @ eh}hlfkqhw +dxvjhguÿfnw, zlug�1
Zhqq @ hlq Vxemhnw lvw/ vr zlug r@ dxfk dov �hlq plw ghp Whuplqxv @ eh}hlfkqhwhu Jhjhqvwdqg�
jhohvhq1 Iÿu hlqhq eholheljhq Whuplqxv @ jlow |@4 |r@1 Wurw} glhvhu Ehghxwxqjvjohlfkkhlw vlqg
Whuplql yrp W|s r@ qlfkw ÿehu ÿvvlj1 Lqvehvrqghuh lq sklorvrsklvfkhq Huùuwhuxqjhq lvw hv
zhvhqwolfk/ }x xqwhuvwuhlfkhq/ gd� hehq gdv Eh}hlfkqhwh/ gdv dx�hukdoe ghu Vsudfkh Olhjhqgh/
jhphlqw lvw1 Zlu kdehq klhu hlqh çkqolfkh Vlwxdwlrq zlh ehl ghp Suçglndw �zdku�1 Ghqq
doohv/ zdv vlfk nruuhnw plw glhvhp Suçglndw dxvvdjhq oç�w/ ndqq pdq dxfk rkqh glhvhv Suçglndw
dxvvdjhq1 Wurw}ghp lvw hlqh Yhuzhqgxqj glhvhv Suçglndwhv qÿw}olfk xqg huirughuolfk1
WU61 Zhqq @�c � � � c @? E? � 2� Vxemhnwh vlqg/ vr lvw E@�c � � � c @?� hlq ?0Wxsho yrq Vxemhnwhq1
Hlq ?0Wxsho yrq Vxemhnwhq lvw hlq Vxemhnw1

Hlqh Ehvrqghukhlw yrq Vxemhnwhq ghu Irup E@�c � � � c @?� ehvwhkw gdulq/ gd� vlh qxu plw hqwvsuh0
fkhqghq ?0vwhooljhq Suçglndwhq Dxvvdjhq hujhehq1
WU71 Zhqq @ hlq jhqhuhoohu Vxemhnwwhuplqxv +hlq Suçglndwwhuplqxv, lvw/ vr lvw �@ hlq Vxe0
mhnwwhuplqxv +hqwvsuhfkhqg hlq Suçglndwwhuplqxv,1

Ghu Whuplqxv �@ zlug jhohvhq dov �qlfkw0@�1 Glh Hlqvfkuçqnxqj/ gd� @ hlq jhqhuhoohu Whupl0
qxv vhlq px�/ lvw zhvhqwolfk/ gd hv vlqqorv lvw/ vlqjxoçuh xqg ndwhjruldoh Whuplql }x qhjlhuhq1
Ghu Dxvguxfn �Qlfkwjhjhqvwdqg� lvw nhlq Whuplqxv/ xqg hlqh Qhjdwlrq hlqhv vlqjxoçuhq Whupl0
qxv hujçeh qxu lq hlqhp Ehuhlfk plw }zhl Lqglylgxhq zlhghu hlqhq vlqjxoçuhq Whuplqxv1 Zlu
yhuhlqeduhq ghvkdoe/ gd� ÿehudoo gd/ zr hlqh Qhjdwlrq yru hlqhp Whuplqxv vwhkw/ glhvhu nhlq
vlqjxoçuhu rghu ndwhjruldohu Whuplqxv lvw1 Glhv jlow dxfk iÿu glh lp zhlwhuhq dqjhjhehqh hqjhuh
Whuplqlqhjdwlrq1
WU81 Zhqq @ hlq jhqhuhoohu Vxemhnwwhuplqxv +hlq Suçglndwwhuplqxv, lvw/ vr lvw �@ hlq Vxe0
mhnwwhuplqxv +hqwvsuhfkhqg hlq Suçglndwwhuplqxv,1

Hlq Whuplqxv �@ zlug dxfk dov �qlfkw0@� jhohvhq +ehlvslhovzhlvh �Qlfkwvfkzlpphu�/ �qlfkw jh0
udgh� lp Vlqqh yrq �xqjhudgh�/ �xqhqgolfk�/ �qlfkw gxufk D whloedu�,/ zdv yrq ghu ]zhlghx0
wljnhlw ghu xpjdqjvvsudfkolfkhq Qhjdwlrq }hxjw/ ghqq hv jlow qlfkw lpphu |�@ X |�@/ zçkuhqg
glh xpjhnhkuwh Ehkdxswxqj |�@ X |�@ jÿowlj lvw1 Zhqq @ ghu Whuplqxv �Vfkzlpphu� lvw/ vr
eh}hlfkqhw ghu Whuplqxv �@ dooh Jhjhqvwçqgh/ glh qlfkw �Vfkzlpphu� jhqdqqw zhughq/ vr hwzd
Oxiw/ Hlvhq xvz1/ zçkuhqg ghu Whuplqxv �@ qxu glh Phqvfkhq eh}hlfkqhw/ glh qlfkw vfkzlpphq
nùqqhq1 Glh Yhuzhqgxqj yrq Suçglndwwhuplql ghv W|sv �@ kçqjw gdplw }xvdpphq/ gd� pdq
Dxvvdjhq ghv W|sv r; � vr dxijolhghuw/ gd� pdq glh Qhjdwlrq dov Whlo ghv Suçglndwhv dqvlhkw
xqg glh Dxvvdjh dov r# �� dx�d�w1 Iÿu Suçglndwwhuplql ghv W|sv �@ jlow dovr glh Uhjho r# ��
jhqdx gdqq/ zhqq r; � 1
WU91 Zhqq @ xqg K Vxemhnwwhuplql +hqwvsuhfkhqg Suçglndwwhuplql, vlqg/ vr vlqg E@a K� xqg
E@ b K� Vxemhnwwhuplql +hqwvsuhfkhqg Suçglndwwhuplql,1

Jhohvhq zhughq glhvh Whuplql zlh irojw= 4, @ a K dov �gdv/ zdv plw ghp Whuplqxv @ xqg ghp
Whuplqxv K eh}hlfkqhw zlug�> 5, @ b K dov �gdv/ zdv plw ghp Whuplqxv @ rghu ghp Whuplqxv K
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471 Ndslwho Whuplqlwkhrulh
eh}hlfkqhw zlug�1

Glh Hljhqvfkdiwhq }xvdpphqjhvhw}whu Whuplql +xqg ghu lq lkqhq hqwkdowhqhq Rshudwruhq,
zhughq gxufk hlq V|vwhp yrq Ehkdxswxqjhq ehvwlppw/ ghp pdq glh Irup hlqhv ghgxnwlyhq
V|vwhpv rghu hlqhv Ndonÿov jhehq ndqq1 Zhqq hlq vrofkhv V|vwhp jhjhehq lvw/ vr zlug glh
Ehghxwxqj hlqhv }xvdpphqjhvhw}whq Whuplqxv dov ehndqqw dqjhvhkhq/ zhqq glh Ehghxwxqj
ghu Whuplql ehndqqw lvw/ dxv ghqhq hu dxijhedxw lvw1 Lp irojhqghq Devfkqlww ghxwhq zlu dq/
zlh vrofkh Ndonÿoh ghu Whuplqlwkhrulh dxijhedxw zhughq nùqqhq1

471; Ndonÿoh ghu Whuplqlwkhrulh
Ehlp Dxiedx yrq Ndonÿohq ghu Whuplqlwkhrulh vhw}hq zlu glh V|vwhph ghu orjlvfkhq Irojheh0
}lhkxqj +iÿu glh Dxvvdjhqorjln/ glh Suçglndwlrqvwkhrulh xqg glh Txdqwruhqorjln, dov jhjhehq
yrudxv xqg hujçq}hq vlh gxufk glh vsh}lhoohq Gh�qlwlrqhq xqg D{lrph ghu Whuplqlwkhrulh1 Hv lvw
r�hqvlfkwolfk/ gd� pdq vfkrq dxi Juxqg ghu yhuvfklhghqhq Edvlvv|vwhph yhuvfklhghqh V|vwhph
ghu Whuplqlwkhrulh dxiedxhq ndqq1 Zlu jhkhq klhu dxi glhvh Yduldwlrqhq qlfkw hlq1

Ehlp Dxiedx yrq Ndonÿohq ghu Whuplqlwkhrulh zlug lp huvwhq Vfkulww gdv Doskdehw ghu Ed0
vlvv|vwhph hujçq}w1 Hlqpdo zhughq iÿu glh yhuvfklhghqhq Whuplqlw|shq Yduldeohq }xpDoskdehw
klq}xjhiÿjw/ g1 k1/ hv zhughq Yduldeohq iÿu vlqjxoçuh/ jhqhuhooh xqg ndwhjruldoh Vxemhnwwhuplql
vrzlh Yduldeohq iÿu Suçglndwwhuplql dqjhjhehq1 ]xp dqghuhq zhughq whuplqleloghqgh Rshudwr0
uhq }xp Doskdehw klq}xjhiÿjw1 Ghu Hlqidfkkhlw kdoehu xqwhuvfkhlghq zlu ehl ghp lp irojhqghq
dqjhjhehqhq Ndonÿo ghu Whuplqlwkhrulh qlfkw }zlvfkhq ghq yhuvfklhghqhq W|shq yrq Vxemhnw0
yduldeohq/ vrqghuq wuh�hq glh jhqhuhooh Hlqvfkuçqnxqj/ gd� glh Ndonÿouhjhoq qxu iÿu jhqhuhooh
Vxemhnwwhuplql jhowhq1 Dov whuplqleloghqgh Rshudwruhq zçkohq zlu glh lp yruljhq Devfkqlww
dqjhjhehqhq Rshudwruhq E���c ���c ����/ a/ b xqg �1 Dx�hughp iÿjhq zlu }xp Doskdehw gdv
nrqnuhwh }zhlvwhooljh Suçglndw X klq}x1
G41 Vxemhnwirup=
41 Vxemhnwyduldeohq vlqg Vxemhnwiruphq>
51 zhqq @�c � � � c @? E? � 2� Vxemhnwiruphq vlqg/ vr lvw E@�c � � � c @?� hlqh Vxemhnwirup>
61 zhqq @ hlqh Vxemhnwirup lvw/ vr vlqg �@ xqg �@ Vxemhnwiruphq>
71 zhqq @ xqg K Vxemhnwiruphq vlqg/ vr vlqg E@ a K� xqg E@ b K� Vxemhnwiruphq>
81 hlqh Vxemhnwirup olhjw qxu dxi Juxqg ghu Sxqnwh 407 yru1

G51 Suçglndwirup=
41 Suçglndwhqyduldeohq vlqg Suçglndwiruphq>
51 zhqq @ hlqh Suçglndwirup lvw/ vr vlqg �@ xqg �@ Suçglndwiruphq>
61 zhqq @ xqg K Suçglndwiruphq vlqg/ vr vlqg E@ a K� xqg E@ b K� Suçglndwiruphq>
71 hlqh Suçglndwirup olhjw qxu dxi Juxqg ghu Sxqnwh 406 yru1

G61 Whuplqlirup= Vxemhnw0 xqg Suçglndwiruphq vlqg Whuplqliruphq1
G71 Zhqq @ xqg K ehlgh Vxemhnw0 rghu ehlgh Suçglndwiruphq vlqg/ vr lvw X E@c K� hlqh
hohphqwduh Irupho ghu Whuplqlwkhrulh1

G81 Hohphqwduh Iruphoq ghu Whuplqlwkhrulh vlqg Iruphoq1
Dqvwhooh yrq V|perohq ghu Irup X E@c K� vfkuhlehq zlu @ X K1
G91 E@4 K� �(es E@ X K� a EK X @�1
Lp zhlwhuhq irupxolhuhq zlu hlqljh D{lrphqvfkhpdwd ghu Whuplqlwkhrulh=
D41 E@4 K�a� c �/ zrehl � dxv � gxufk hlq nruuhnwhv Huvhw}hq yrq qxoo rghu phku +qlfkw
xqehglqjw doohq, Yrunrpphq yrq @ dov Whuplqxv lq � gxufk K jheloghw zlug1
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Devfkqlww 471< Elogxqj yrq Whuplql dxv Dxvvdjhq
D51 c E@ 4 K� $ ES 4 _�/ zrehl _ dxv S gxufk hlq nruuhnwhv Huvhw}hq yrq qxoo rghu phku
+qlfkw xqehglqjw doohq, Yrunrpphq yrq @ dov Whuplqxv lq S gxufk K jheloghw zlug1

D61 c ��@ X @
D71 c @ X ��@
D81 c @ a K X @
D91 c @ a K X K a @
D:1 c @ b K X �E�@ a �K�
D;1 c �E�@ a �K� X @ b K
D<1 @ X K c �K X �@
D431 E@ X K� a EK X S� c E@ X S�
D441 E@ X K� a E@ X S� c E@ X K a S�
D451 E@ X K a S� c E@ X K� a E@ X S�
D461 E@ X K� b E@ X S� c E@ X K b S�
D471 c E@ b K� a S X E@ a S� b EK a S�
D481 c E@ a S� b EK a S� X E@ b K� a S
D491 c @ b @ X @
Glh ehlghq huvwhq D{lrphqvfkhpdwd vlqg Huvhw}edunhlwvuhjhoq iÿu ehghxwxqjvjohlfkh Whuplql1
Lq ghq D{lrphqvfkhpdwd D60D49 zhughq glh Eh}lhkxqjhq }zlvfkhq ghq whuplqlhu}hxjhqghq
Rshudwruhq �/ a xqg b ihvwjhohjw1 Klhu vlqg yhuvfklhghqh dqghuh Yduldqwhq pùjolfk1 Glh
irojhqghq ehlghq D{lrphqvfkhpdwd ohjhq glh Eh}lhkxqj ghv Ehghxwxqjvhlqvfkoxvvhv iÿu q0
Wxsho yrq Vxemhnwhq ihvw=
D4:1 E@� X K�� a � � � a E@? X K?� c E@�c � � � c @?� X EK�c � � � c K?�
D4;1 E@�c � � � c @?� X EK�c � � � c K?� c E@� X K�� a � � � a E@? X K?�1
Iÿu Suçglndwiruphq jhowhq irojhqgh D{lrphqvfkhpdwd=
D4<1 E� X '� a � E@� c 'E@�
D531 E� X '� a ='E@� c =� E@�
D541 E� X '�aq'E@� c �� E@�
D551 =� E@� c �� E@�
D561 �� E@� c =� E@�
D571 = �� E@� dc � E@�
D581 q� E@� dcq �� E@�1

Gdv klhu gdujhvwhoowh D{lrphqv|vwhp lvw iudjphqwdulvfk1 Xpidvvhqghuh V|vwhph ghu Whupl0
qlwkhrulh vlqg lq ghu hlqjdqjv dqjhjhehqhq Olwhudwxu hqwkdowhq1

471< Elogxqj yrq Whuplql dxv Dxvvdjhq
Hlqh vsh}lhooh Juxssh yrq Rshudwruhq vlqg vrofkh/ glh dxv Dxvvdjhq Whuplql eloghq1 ]zhl
vrofkhu Rshudwruhq kdehq zlu ehuhlwv nhqqhqjhohuqw/ ghq Rshudwru |/ ghu dxv hlqhu Dxvvdjh �
e}z1 dxv hlqhp Whuplqxv @ hlqhq Qdphq glhvhu Dxvvdjh |� e}z1 glhvhv Whuplqxv |@ eloghw/
xqg ghq Rshudwru �glh Wdwvdfkh/ gd� 111� +&,/ ghu dxv hlqhu Dxvvdjh � hlqhq Whuplqxv & �/
�glh Wdwvdfkh/ gd� ��/ eloghw1

Zlh dxv ghp Wh{w huvlfkwolfk lvw/ zlug ghu Exfkvwdeh | lq }zhl yhuvfklhghqhq Zhlvhq yhu0
zhqghw/ qçpolfk hlqpdo dov Rshudwru/ ghu dxv hlqhp Whuplqxv hlqhq Whuplqxv eloghw/ xqg }xp
dqghuhq dov Rshudwru/ ghu dxv hlqhu Dxvvdjh hlqhq Whuplqxv eloghw1
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471 Ndslwho Whuplqlwkhrulh
Zlu gh�qlhuhq }xqçfkvw ghq Rshudwru |/ ghu dxv hlqhu Dxvvdjh hlqhq Whuplqxv eloghw/ xqg

jhehq gdqq Gh�qlwlrqhq hlqljhu dqghuhu Rshudwruhq dq/ glh hehqidoov dxv hlqhu Dxvvdjh hlqhq
Whuplqxv eloghq1
G41 4, .E|�� +e}z1 ||� lvw qlfkw ohhu, jhqdx gdqq/ zhqq gdv vsudfkolfkh Jhelogh � hlqh

Dxvvdjh lvw>
5, �E|�4 ��>
6, ghu Whuplqxv |� gdui qxu gxufk hlqhq dqghuhq Qdphq ghu Dxvvdjh � huvhw}w zhughq1

Hlqh Yhuzhfkvoxqj ghu ehlghq lq G4 xqg WU4 ghv Devfkqlwwv : gh�qlhuwhq Rshudwruhq | vfkolh0
�hq zlu gdgxufk dxv/ gd� zlu ihvwvhw}hq/ gd� lp zhlwhuhq lpphu gdv ulfkwljh Dujxphqw +Whu0
plqxv rghu Dxvvdjh, jhzçkow zlug1
Gh�qlwlrqvjhpç� lvw |� hlq lqglylgxhoohu Whuplqxv1

Lp irojhqghq gh�qlhuhq zlu glh whuplqleloghqghq Rshudwruhq ,/ r/ e/ & xqg %/ glh dooh dxv
hlqhu Dxvvdjh hlqhq Whuplqxv eloghq1
G51 4, .E,�� +e}z1 |,� lvw qlfkw ohhu, jhqdx gdqq/ zhqq |� hlqh Dxvvdjh lvw>

5, |,�4 |,� jhqdx gdqq/ zhqq � dc �1
G61 4, .Er�� +e}z1 |r� lvw qlfkw ohhu, jhqdx gdqq/ zhqq |� hlqh Dxvvdjh lvw>

5, |r�4 |r� jhqdx gdqq/ zhqq |,�4 |,� rghu �a� dc � a�/ zrehl � zdku lvw xqg
glh Irup |@ 4 |K kdw rghu hlqh Nrqmxqnwlrq yrq zdkuhq Dxvvdjhq ghu Irup |@ 4 |K
lvw1

G71 4, .Ee�� +e}z1 |e� lvw qlfkw ohhu, jhqdx gdqq/ zhqq |� hlqh Dxvvdjh lvw>
5, |e�4 |e� jhqdx gdqq/ zhqq � � � zdku lvw1

G81 4, .E& �� +e}z1 | & � lvw qlfkw ohhu, jhqdx gdqq/ zhqq � +� jlow/ |� zdku lvw,>
5, | & �4 | & � jhqdx gdqq/ zhqq |r�4 |r�1

G91 4, .E% �� +e}z1 | % � lvw qlfkw ohhu, jhqdx gdqq/ zhqq �� +�� jlow/ |�� zdku lvw,>
5, | % �4 | % � jhqdx gdqq/ zhqq |r�4 |r�1

Glh lq G50G9 gh�qlhuwhq Rshudwruhq hupùjolfkhq hv/ gd�0Nrqvwuxnwlrqhq +gd�0Dxvguÿfnh, ghu
qdwÿuolfkhq Vsudfkh }x dqdo|vlhuhq1

Lq |�/ r�/ e�/ & � xqg % � nrppw � qlfkw dov Dxvvdjh/ vrqghuq qxu dov judsklvfkhu Whlo
yru1
Ohvhyruvfkoçjh iÿu glh Whuplql |�/ ,�/ r�/ e�/ & � xqg % �=
4, |� 0 glh Dxvvdjh �/
5, ,� 0 gdv/ zdv |� ehghxwhw/
6, r� 0 ghu Vdfkyhukdow �/
7, e� 0 ghu Zdkukhlwvzhuw yrq �/
8, & � 0 glh Wdwvdfkh/ gd� �> glh Wdwvdfkh �>
9, % � 0 glh Xqwdwvdfkh �1 Glhvhq vfkùqhq Whuplqxv kdeh lfk yrq H1 Pdoo| +4<:4, ÿehuqrp0

phq1
Pd�jhehqg iÿu glh Yhuzhqgxqj yrq |�/ ,�/ r�/ e�/ & � xqg % � vlqg mhgrfk qxu glh lq G40G9
jhwur�hqhq Ihvwohjxqjhq xqg qlfkw lujhqgzhofkh sv|fklvfkhq Dvvr}ldwlrqhq ghv Ohvhuv/ glh ehl
ghu yrujhvfkodjhqhq Ohvduw hqwvwhkhq1

Lq ghq Gh�qlwlrqhq G5/ G6/ G8 xqg G9 lvw qrfk r�hqjhodvvhq/ zhofkhq W|s ghu orjlvfkhq
Irojheh}lhkxqj zlu zçkohq1 Zçkohq zlu glh nodvvlvfkh Irojheh}lhkxqj/ vr eh}hlfkqhq zlu glh
Gh�qlwlrqhq dov G5d/ G6d xvz1/ zçkohq zlu glh vwuhqjh Irojheh}lhkxqj/ vr eh}hlfkqhq zlu vlh
dov G5e xvz1/ xqg zçkohq zlu glh vwulnwh Irojheh}lhkxqj/ vr eh}hlfkqhq zlu vlh dov G5f xvz1
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Devfkqlww 47143 Yhudoojhphlqhuxqj xqg Hlqvfkuçqnxqj
Plw Kloih ghu gh�qlhuwhq whuplqleloghqghq Rshudwruhq lvw hlqh ghwdloolhuwhuh Dqdo|vh hslvwh0

plvfkhu Nrqwh{wh pùjolfk/ dov vlh elvkhu lq ghu Olwhudwxu yruolhjw1 Vlh kdehq dehu dxfk Dq0
zhqgxqjvpùjolfknhlwhq ehl ghu orjlvfkhq Dqdo|vh prgdohu xqg dqghuhu lqwhqvlrqdo jhqdqqwhu
Nrqwh{wh +yjo1 Zhvvho 4<<8d,1

47143 Yhudoojhphlqhuxqj xqg Hlqvfkuçqnxqj yrq Whuplql
Zlfkwljh Rshudwlrqhq }xu Hlqiÿkuxqj qhxhu Whuplql vlqg glh Yhudoojhphlqhuxqj xqg glh Hlq0
vfkuçqnxqj yrq Whuplql1

Xqwhu hlqhu Yhudoojhphlqhuxqj yrq Whuplql yhuvwhkw pdq irojhqgh Rshudwlrq1 Jhjhehq
vhlhq glh Whuplql @�c � � � c @?/ glh hqwzhghu dooh Vxemhnw0 rghu dooh Suçglndwwhuplql vlqg1 Glhvh
Whuplql yhudoojhphlqhuq ehghxwhw gdqq/ hlqhq vrofkhq Whuplqxv K hlq}xiÿkuhq/ gd� dooh Whuplql
@�c � � � c @? ghu Ehghxwxqj qdfk K hlqvfkolh�hq/ g1 k1/ gd� jlow= E|@� X |K� a � � � a E|@? X |K�1

Qhkphq zlu ehlvslhovzhlvh dq/ zlu kçwwhq glh Whuplql �Dsiho�/ �Eluqh�/ �S dxph� xvz1 xqg
ghu Whuplqxv �Iuxfkw� zçuh lq xqvhuhu Vsudfkh qrfk qlfkw hlqjhiÿkuw/ gdqq nùqqwhq zlu lkq
plw Kloih hlqhu Yhudoojhphlqhuxqj gxufk irojhqgh Ihvwvhw}xqjhq hlqiÿkuhq= �Hlq Dsiho lvw hlqh
Iuxfkw�/ �Hlqh Eluqh lvw hlqh Iuxfkw�/ �Hlqh S dxph lvw hlqh Iuxfkw� xvz1

Xqwhu hlqhu Hlqvfkuçqnxqj yrq Whuplql yhuvwhkw pdq irojhqgh Rshudwlrq1 Dqjhqrpphq/ hlq
Whuplqxv @ vhl jhjhehq1 Lkq hlqvfkuçqnhq ehghxwhw gdqq/ hlqhq vrofkhq Whuplqxv K hlq}xiÿkuhq/
gd� K ehghxwxqjvpç�lj @ hlqvfkolh�w/ zçkuhqg qlfkw jlow/ gd� @ ehghxwxqjvpç�lj K hlqvfkolh�w/
g1 k1/ gd� jlow= E|K X |@� a �E|@ X |K�1

Qhkphq zlu dq/ zlu kçwwhq ghq Whuplqxv �Hohphqwduwhlofkhq� xqg ghu Whuplqxv �Hohnwurq�
zçuh lq xqvhuhu Vsudfkh qrfk qlfkw hlqjhiÿkuw/ gdqq nùqqwhq zlu lkq gxufk irojhqgh Ihvwvhw}xqj
hlqiÿkuhq= �Hlq Hohnwurq lvw hlq Hohphqwduwhlofkhq/ dehu qlfkw mhghv Hohphqwduwhlofkhq lvw hlq
Hohnwurq1� Hlqh Yhudoojhphlqhuxqj ehghxwhw/ hlqhq qhxhq Jdwwxqjvwhuplqxv }x eloghq/ xqg plw
hlqhu Hlqvfkuçqnxqj zlug hlq qhxhu Duwwhuplqxv hlqjhiÿkuw1

Zlu kdehq glh Rshudwlrqhq ghu Yhudoojhphlqhuxqj xqg Hlqvfkuçqnxqj jdq} doojhphlq eh0
vfkulhehq1 Zhqq lq ghu Zlvvhqvfkdiw xqg Sklorvrsklh yhudoojhphlqhuw rghu hlqjhvfkuçqnw
zlug/ vr jhvfklhkw glhv dxi Juxqg ehvwlppwhu Çkqolfknhlwhq rghu Phunpdoh ghu Jhjhqvwçq0
gh @c @�c � � � c @? rghu qdfk ehvwlppwhq ]zhfnhq/ ghqhq glhvh Jhjhqvwçqgh glhqhq xvz1 Gdv
çqghuw dehu qlfkwv dp orjlvfkhq Fkdudnwhu ghu klhu ehvfkulhehqhq Rshudwlrqhq1

47144 Gh�qlwlrq yrq Whuplql
Dqdo|vhq/ H{solndwlrqhq xqg Gh�qlwlrqhq yrq Whuplql vslhohq hlqh zlfkwljh Urooh ehlp Dxiedx
xqg ehl ghu Ehduehlwxqj hlqhu Whuplqrorjlh1 Zlu jhehq klhu qxu dq/ zdv pdq xqwhu glhvhq
Rshudwlrqhq yhuvwhkw1 Ehjlqqhq zlu plw ghu Gh�qlwlrq/ ghu zlfkwljvwhq ghu guhl jhqdqqwhq
Rshudwlrqhq1 Zlu jhehq gdehl nhlqh Hlqiÿkuxqj lq glh Gh�qlwlrqvwkhrulh/ vrqghuq ehvfkuçq0
nhq xqv dxi hlqh nxu}h Ehvfkuhlexqj ghu orjlvfk hlqidfkvwhq Gh�qlwlrqhq1 Hlqh Gh�qlwlrq lvw
hlqh Ihvwvhw}xqj/ qdfk ghu hlq qhxhu Whuplqxv @/ ghu elv }x glhvhu Ihvwvhw}xqj nhlq Whuplqxv
zdu/ plw Kloih yrq dqghuhq/ ehuhlwv hlqjhiÿkuwhq Whuplql K�c � � � c K? xqg ghp Suçglndw ghv Eh0
ghxwxqjvhlqvfkoxvvhv +ghu Ehghxwxqjvjohlfkkhlw, lq glh Vsudfkh hlqjhiÿkuw zlug1 Gdv Vfkhpd
iÿu hlqh vrofkh Gh�qlwlrq oç�w vlfk irojhqghupd�hq irupxolhuhq= �Zlu vhkhq @ dov hlqhq Whupl0
qxv dq/ ghu ghp Whuplqxv K ehghxwxqjvjohlfk lvw�/ zrehl K hlq }xvdpphqjhvhw}whu Whuplqxv
lvw/ ghu dxv ghq ehndqqwhq Whuplql K�c � � � c K? xqg ehndqqwhq orjlvfkhq Rshudwruhq dxijhedxw
lvw1 V|perolvfk vfkuhlehq zlu glhv lq irojhqghu Irup= |@ 4(es |K rghu @ 4(es K1 Ghq qhx
hlqjhiÿkuwhq Whuplqxv @ qhqqw pdq Gh�qlhqgxp xqg ghq Whuplqxv K Gh�qlhqv1
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471 Ndslwho Whuplqlwkhrulh
Qhkphq zlu gdv Ehlvslho zlhghu dxi/ plw ghp glh Rshudwlrq ghu Hlqvfkuçqnxqj hunoçuw zxugh1

Dqjhqrpphq/ ghu Vxemhnwwhuplqxv �Hohphqwduwhlofkhq� +K, vhl ehndqqw/ xqg iÿu Vxemhnwwhu0
plql glhvhv W|sv vhlhq glh Suçglndwwhuplql �ohlfkw� +� , +Uxkhpdvvh 6f ' fc b�fH � �f32.},
xqg �qhjdwlyh Hohphqwduodgxqj� +', +�c Sf2 � �f3�b Frxorpe, ehvwlppw/ gdqq oç�w vlfk ghu
Whuplqxv �Hohnwurq� +@, irojhqghupd�hq gh�qlhuhq=

�Hohnwurq� 4(es �Hohphqwduwhlofkhq/ gdv ohlfkw lvw xqg hlqh qhjdwlyh Hohphqwduodgxqj eh0
vlw}w� rghu v|perolvfk |@4(es |EK & �a'�/ zrehl K & �a' jhohvhq zlug �Kplw ghu Hljhqvfkdiw
� a'�1

Qdfk ghu wudglwlrqhoohq Gh�qlwlrqvohkuh vroowh mhgh Gh�qlwlrq vr dxijhedxw zhughq/ gd� pdq
ghq qhx hlq}xiÿkuhqghq Whuplqxv @ gxufk Dqjdeh ghu �qçfkvwkùkhuhq� Jdwwxqj K xqg ghv
duweloghqghq Xqwhuvfklhghv � gh�qlhuw1 Gdv Vfkhpd vrofkhu Gh�qlwlrqhq ndqq pdq vr vfkuhl0
ehq= |@ 4(es |EK & � �1 Gdv lvw dehu qxu hlq Vsh}ldoidoo yrq Gh�qlwlrqhq1 Zlu vdkhq vfkrq
dq xqvhuhp Ehlvslho/ lq ghp gdv Gh�qlhqv hlqh çkqolfkh Vwuxnwxu kdw/ gd� iÿu � hlq }xvdp0
phqjhvhw}whu Whuplqxv vwdqg1 Gdv Gh�qlhqv ndqq dehu dxfk hlqh jdq} dqghuh Vwuxnwxu kdehq1
Ehwudfkwhq zlu dov Huoçxwhuxqj qrfk hlqpdo gdv Ehlvslho/ gdv zlu }xu Hunoçuxqj ghu Rshudwlrq
ghu Yhudoojhphlqhuxqj yhuzhqghw kdehq1 Glh Whuplql @�c � � � c @? vhlhq hqwvsuhfkhqg �Dsiho�/
�Eluqh� xvz1/ nxu} dooh ehndqqwhq Iuxfkwduwhq/ xqg ghu Whuplqxv �Iuxfkw� +K, vhl qrfk qlfkw
hlqjhiÿkuw1 Zhqq zlu dx�hu ghu ehuhlwv ehvfkulhehqhq Yhudoojhphlqhuxqj dxfk qrfk vdjhq zro0
ohq/ gd� qxu @�c � � � c @? Iuÿfkwh vlqg/ hukdowhq zlu hlqh Gh�qlwlrq ghv Whuplqxv �Iuxfkw� plw
irojhqghu Vwuxnwxu= |@4(es |E@� b � � � b @?�1

Dxv ghu Gh�qlwlrq ghv Whuplqxv �Gh�qlwlrq� irojhq hlqljh Wkhruhph/ glh pdq lq ghu wudgl0
wlrqhoohq Orjln dov Irughuxqjhq dq hlqh Gh�qlwlrq vwhoowh +dov Gh�qlwlrqvuhjhoq dxivwhoowh,1 Zlu
qhqqhq qxu gdv zlfkwljvwh= Lq hlqhu Gh�qlwlrq |@ 4(es |K nrppw lq K zhghu ghu Whuplqxv @
qrfk hlq plw Kloih ghv Whuplqxv @ gh�qlhuwhu Whuplqxv S yru/ gd md @ yru ghp Dn}hswlhuhq ghu
Gh�qlwlrq nhlq Whuplqxv zdu/ zçkuhqg K qxu ehndqqwh Whuplql xqg orjlvfkh Rshudwruhq hqw0
kdowhq gdui +]lunhoiuhlkhlwvsulq}ls,1 Glhvhv Sulq}ls jlow lq dqdorjhu Irup dxfk iÿu Gh�qlwlrqhq/
glh Yduldeohq hqwkdowhq1

Hv jlew Gh�qlwlrqhq/ glh irojhqgh Irup kdehq= |� 4(es |�/ zr � xqg � Dxvvdjhq vlqg/
g1 k1/ ehl glhvhq Gh�qlwlrqhq zlug hlqh jdq}h Dxvvdjh dov ehghxwxqjvjohlfk plw hlqhu dqghuhq
hlqjhiÿkuw1 Vrofkh Gh�qlwlrqhq ehwudfkwhq zlu lp zhlwhuhq dqkdqg yrq nrqnuhwhq Ehlvslhohq
xqg vfkuhlehq vlh lq ghu Irup= � �(es �1

Hv vhl qrfk dxi glh Xqwhuvfkhlgxqj yrq Qrplqdo0 xqg vrjhqdqqwhq Uhdogh�qlwlrqhq klqjh0
zlhvhq1 Qdfk ghu wudglwlrqhoohq Dx�dvvxqj/ glh dxfk khxwh pdqfkpdo qrfk yhuwuhwhq zlug/
zhughq plw Kloih yrq Qrplqdogh�qlwlrqhq qhxh Whuplql hlqjhiÿkuw/ zçkuhqg glh vrjhqdqqwhq
Uhdogh�qlwlrqhq glh Jhjhqvwçqgh vhoevw rghu jdu gdv Zhvhq ghu Jhjhqvwçqgh gh�qlhuhq vro0
ohq1 Klhu olhjw hlqh Yhuzhfkvoxqj yhuvfklhghqhu orjlvfkhu Iruphq yru1 Ehl ghq vsudfkolfkhq
Jheloghq/ glh lq glhvhp Vlqqh dov Uhdogh�qlwlrqhq dqjhvhkhq zhughq/ kdqghow hv vlfk r�hq0
vlfkwolfk xp Dxvvdjhq/ glh ehvwlppwh Jhjhqvwçqgh fkdudnwhulvlhuhq1 Xqg glh Ehghxwxqj doohu
lq glhvhq Dxvvdjhq yrunrpphqghq Whuplql px� yru ghu Irupxolhuxqj glhvhu Dxvvdjh ehndqqw
vhlq1 Hv kdqghow vlfk klhu dovr r�hqedu qlfkw xp Gh�qlwlrqhq1 Xqwhu ghp Jhvlfkwvsxqnw ghu
prghuqhq Orjln oç�w vlfk ghu wudglwlrqhoohq Xqwhuvfkhlgxqj yrq Qrplqdo0 xqg Uhdogh�qlwlrqhq
dehu irojhqghu yhuqÿqiwljh qhxh Vlqq jhehq1 Dooh Gh�qlwlrqhq vlqg Qrplqdogh�qlwlrqhq/ g1 k1/
plw Kloih mhghu Gh�qlwlrq zlug hlq qhxhu Whuplqxv hlqjhiÿkuw/ ghu yru ghp Dn}hswlhuhq glhvhu
Gh�qlwlrq nhlq Whuplqxv zdu1 Dqjhqrpphq/ hv vhl hlqh Gh�qlwlrq @ 4(es K jhwur�hq1 Dxv
hlqhu vrofkhq Gh�qlwlrq irojw 0 vhoevw zhqq vlh ghq orjlvfkhq Qruphq jhpç� nruuhnw jheloghw
lvw 0 lp doojhphlqhq qlfkw glh Ehkdxswxqj �@ h{lvwlhuw�1 Lqvehvrqghuh irojw glhv qlfkw/ zhqq
pdq hv plw hpslulvfkhq xqg qlfkw plw devwudnwhq Jhjhqvwçqghq }x wxq kdw1 Pdq ndqq qxq
hlqh Qrplqdogh�qlwlrq xqg glh hqwvsuhfkhqgh ehjuÿqghwh H{lvwhq}ehkdxswxqj dov Uhdogh�ql0
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Devfkqlww 47145 Dqdo|vh xqg H{solndwlrq
wlrq eh}hlfkqhq1 Glh Xqwhuvxfkxqj yrq Uhdogh�qlwlrqhq lq glhvhp Vlqq ÿehuvwhljw gdqq dehu
glh Nrpshwhq} ghu Orjln/ gd glh hqwvsuhfkhqghq H{lvwhq}ehkdxswxqjhq plw dx�huorjlvfkhq
Plwwhoq qdfkjhzlhvhq zhughq pÿvvhq1

Gd lq sklorvrsklvfkhq xqg zlvvhqvfkdiwolfkhq Wh{whq glh yhuzhqghwhq Whuplql phlvw qlfkw
gxufk suç}lvh Gh�qlwlrqhq hlqjhiÿkuw zhughq/ kdehq iÿu glh orjlvfkh Ehduehlwxqj hlqhu Whupl0
qrorjlh glh Dqdo|vh xqg glh H{solndwlrq yrq Whuplql hlqh zlfkwljh Ixqnwlrq1

47145 Dqdo|vh xqg H{solndwlrq yrq Whuplql
Xqwhu ghu Dqdo|vh hlqhv Whuplqxv +Ehjul�vdqdo|vh, yhuvwhkw pdq glh idnwlvfkh Ihvwvwhooxqj/ lq
zhofkhq yhuvfklhghqhq Ehghxwxqjhq hlq Zruw yhuzhqghw zlug1 Ehndqqwolfk vlqg ylhoh Zùuwhu
ghu Xpjdqjvvsudfkh/ ghu Zlvvhqvfkdiwvvsudfkh xqg ghu Vsudfkh ghu Sklorvrsklh phkughxwlj/
ylhoh Suçglndwh zhughq iÿu Vxemhnwh yhuvfklhghqhq W|sv xqwhuvfklhgolfk yhuzhqghw xvz1 Lqvr0
ihuq eloghw hlqh Dqdo|vh ghv idnwlvfkhq Jheudxfkv yrq Whuplql hlqh zlfkwljh Yrudxvvhw}xqj iÿu
lkuh zhlwhuh orjlvfkh Ehduehlwxqj1

Xqwhu hlqhu H{solndwlrq yrq Whuplql yhuvwhkw pdq irojhqgh Rshudwlrq1 Gxufk hlqh Dqdo|vh
vhl ghu idnwlvfkh Jheudxfk hlqhv Whuplqxv @ ihvwjhvwhoow1 Glhvhu Jheudxfk yrq @ vhl dehu iÿu
ehvwlppwh ]zhfnh lq ghu Zlvvhqvfkdiw rghu Sklorvrsklh }x xqehvwlppw1 Iÿu glhvh ]zhfnh
ohjw pdq gdqq gxufk Uhjhoq ghq Jheudxfk hlqhv qhxhq Whuplqxv @� ihvw/ ghu lq pdqfkhu Klq0
vlfkw ghp Jheudxfk yrq @ çkqolfk lvw/ vlfk dehu lq dqghuhu Klqvlfkw yrq glhvhp xqwhuvfkhlghw1
Ghq Whuplqxv @ qhqqw pdq gdehl H{solndqv xqg ghq Whuplqxv @� H{solndqgxp1 Hv lvw r�hq0
vlfkwolfk/ gd� dxi Juxqg ghv Fkdudnwhuv hlqhu H{solndwlrq H{solndqv xqg H{solndqgxp qlfkw
ehghxwxqjvjohlfk vlqg1 Zhlwhu lvw r�hqvlfkwolfk/ gd� yhuvfklhghqh H{solndwlrqhq hlq xqg ghvvho0
ehq Whuplqxv pùjolfk vlqg1 Dp Hqgh hlqhu H{solndwlrq vwhkw phlvw glh Gh�qlwlrq hlqhv qhxhq
Whuplqxv1 Gdv H{solndqgxp ndqq dehu dxfk gxufk glh Rshudwlrqhq ghu Yhudoojhphlqhuxqj/
ghu Hlqvfkuçqnxqj x1 d1 hlqjhiÿkuw zhughq1

47146 Gh�qlwlrq yrq Suçglndwhq
Suçglndwh ehvlw}hq hlqh Ehvrqghukhlw1 Xp dxi lujhqghlqh Zhlvh dq}xjhehq/ zhofkhv Phun0
pdo hlq jhjhehqhv Suçglndw dxvguÿfnw/ pÿvvhq Jhjhqvwçqgh @ dxijhzlhvhq zhughq/ glh glhvhv
Phunpdo ehvlw}hq1 Phunpdoh vlqg lpphu Phunpdoh yrq Jhjhqvwçqghq xqg h{lvwlhuhq qlfkw jh0
vrqghuw xqg xqdekçqjlj yrq glhvhq1 Xp ehlvslhovzhlvh gdv gxufk gdv Zruw �urw� dxvjhguÿfnwh
Phunpdo dxi}xzhlvhq/ px� pdq Jhjhqvwçqgh plw hlqhu urwhq Idueh }hljhq1 Zhqq dovr hlq
Suçglndw � gxufk hlqh Gh�qlwlrq lq ghq Jheudxfk hlqjhiÿkuw zhughq vroo/ vr px� pdq qlfkw �
iÿu vlfk/ vrqghuq Whuplql yrp W|s @ & � / & E@# � �/ & � xvz1 gh�qlhuhq1

Suçglndwh zhughq iÿu hlqh phku rghu zhqljhu xpidvvhqgh Phqjh yrq Vxemhnwhq gh�qlhuw xqg
qlfkw lpphu iÿu eholheljh Vxemhnwh1 Qhkphq zlu gdv Suçglndw �hkuolfk�1 Hv lvw iÿu Phqvfkhq
+xqg hyhqwxhoo iÿu Kdxvwlhuh, gh�qlhuw/ zçkuhqg hv iÿu Rshuq/ Lqwhjudoh/ Phwdooh xvz1 qlfkw
gh�qlhuw lvw1 Ghu Dxvguxfn �hkuolfkhv Nxsihu� lvw dovr nhlq Whuplqxv/ gd vhlqh Ehghxwxqj qlfkw
gh�qlhuw lvw1

Ehwudfkwhq zlu zhlwhu gdv Zruw �hlqidfk�1 Hv lvw dov Suçglndw iÿu Dxvvdjhq gh�qlhuw/ ghu
Dxvguxfn �hlqidfkh Dxvvdjh� lvw dovr hlq Whuplqxv1 Gdvvhoeh Zruw zlug dehu dxfk }xvdpphq
plw dqghuhq Vxemhnwhq jheudxfkw/ xqg idoov hv pùjolfk lvw/ glh hqwvsuhfkhqghq Dxvguÿfnh }x
gh�qlhuhq/ vr hukçow pdq jdq} dqghuh Gh�qlwlrqhq1 Vr zlug glhvhv Zruw dov Ehvwdqgwhlo ghv
Whuplqxv �hlqidfkhu Phqvfk� dqghuv gh�qlhuw dov lq ghq Whuplql �hlqidfkh Dxvvdjh�/ �hlqidfkhu
Whuplqxv�/ �hlqidfkh Jhvfklfkwh�/ �hlqidfkh Pdko}hlw� xvz1 Doojhphlq ndqq hlq xqg gdvvhoeh
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471 Ndslwho Whuplqlwkhrulh
Suçglndw lq Dekçqjljnhlw gdyrq yhuvfklhghq gh�qlhuw zhughq/ plw zhofkhq Vxemhnwhq hv lq
}xvdpphqjhvhw}whq Whuplql yhunqÿsiw zlug1

Dqjhqrpphq/ pdq kdeh glh Gh�qlwlrqhq @ & � 4(es S/ xqg K & � 4(es _/ zr � gh�qlhuw
zlug1 � zlug iÿu @ xqg K yhuvfklhghq gh�qlhuw1 Gdv ehghxwhw dehu qlfkw/ gd� �E� 4 � �/
vrqghuq qxu= zhqq �E@4 K�/ vr �E@ & � 4 K & � �1

Hlq Ljqrulhuhq ghu ehwudfkwhwhq Hljhqvfkdiwhq yrq Suçglndwhq iÿkuw plwxqwhu }x huqvwkdiwhq
Vfkzlhuljnhlwhq xqg Yhuzluuxqjhq1 Lqvehvrqghuh kçqjhq glh hqgorvhq sklorvrsklvfkhq Vwuhlwh
ÿehu glh Zdkukhlw gdplw }xvdpphq/ gd� gdv Zruw �zdku� qlfkw dov Suçglndw/ vrqghuq dov
Vxemhnw ehwudfkwhw zlug/ xqg gdehl zlug qlfkw ehuÿfnvlfkwljw/ gd� hv qxu iÿu hlqljh dqjhjhehqh
Vxemhnwh xqg iÿu yhuvfklhghqh Vxemhnwh yhuvfklhghq gh�qlhuw zlug1 Ghq Whuplqxv �zdku� iÿu
Dxvvdjhq gh�qlhuhq ehghxwhw/ glh Dxvguÿfnh | +|� lvw zdku, }x gh�qlhuhq/ zrehl � hlqh Irupho
lvw1 Lq Dekçqjljnhlw yrq ghq Xqwhuvfklhghq lp Dxiedx yrq � hukçow pdq gdehl yhuvfklhghqh
Gh�qlwlrqhq +iÿu gdv Suçglndw �zdku� vfkuhlehq zlu �,=
|E|�# ��4(es |�/ zhqq � hlqh hlqidfkh Dxvvdjh lvw1
|E|E� a�� # ��4(es |EE|�# �� a E|� # ���
|E|E� b�� # ��4(es |EE|�# �� b E|� # ���
|E|E��� # ��4(es |E�E|�# ���1

Vrofkh Gh�qlwlrqhq vlqg hlq zlfkwljhu Ehvwdqgwhlo ghu orjlvfkhq Vhpdqwln1 Glhvh Gh�qlwlrqhq
ghv Suçglndwhv �zdku� iÿu Dxvvdjhq ohjhq qdwÿuolfk qlfkw glh Ehghxwxqj glhvhv Suçglndwhv lq
Zhqgxqjhq zlh �zdkuhu Phqvfk�/ �zdkuh Olheh�/ �zdkuh Uholjlrq� rghu �zdkuhv Nxqvwzhun�
ihvw1
Lq ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh jhowhq lp doojhphlqhq irojhqgh Eh}lhkxqjhq qlfkw=
� E%� � 'E%� c =� E%� � ='E%�
=� E%� � ='E%� c � E%� � 'E%�1

Ghvkdoe px� ehl ghu Gh�qlwlrq yrq Suçglndwhq lp doojhphlqhq qlfkw qxu gdv ]xvsuhfkhq hlqhv
Suçglndwhv/ vrqghuq dxfk gdv Devsuhfkhq gh�qlhuw zhughq1

Ehlp rehq gh�qlhuwhq Zdkukhlwvsuçglndw idoohq lqqhuh xqg çx�huh Qhjdwlrq }xvdpphq/ ghv0
kdoe nrqqwhq zlu xqv plw ghu Gh�qlwlrq ghv ]xvsuhfkhqv ehjqÿjhq1

Ehwudfkwhq zlu dov zhlwhuhv Ehlvslho gdv Suçglndw �h{lvwlhuhq�1 Gdv H{lvwhq}suçglndw zlug
lq xqwhuvfklhgolfkhq Ehghxwxqjhq yhuzhqghw1 Qhehq ghu hpslulvfkhq rghu uhdohq H{lvwhq}
guÿfnw hv dxfk devwudnwh/ orjlvfkh/ pdwkhpdwlvfkh/ p|wklvfkh/ srhwlvfkh/ uholjlùvh xvz1 H{l0
vwhq} dxv1 Juxqgohjhqg lvw gdehl glh hpslulvfkh H{lvwhq}1 Dooh dqghuhq Yhuzhqgxqjvzhlvhq ghv
H{lvwhq}suçglndwhv ehuxkhq lq glhvhu rghu mhqhu Zhlvh doohlq dxi vsudfkolfkhq Uhjhoq/ glh iÿu
ehvwlppwh ]zhfnh dxi Juxqg phqvfkolfkhu Hqwvfkhlgxqjhq dxijhvwhoow xqg dn}hswlhuw zhughq1
Glhvh H{lvwhq} dxi Juxqg dn}hswlhuwhu Vsudfkuhjhoq oç�w vlfk ohw}wolfk dxfk dxi hpslulvfkh H{l0
vwhq} }xuÿfniÿkuhq/ gd glh ehwuh�hqghq Vsudfkuhjhoq h{sol}lw rghu lpsol}lw lq ghu hpslulvfkhq
Vsudfksud{lv jhjhehq vlqg1

Zhqghq zlu xqv qxq ghu hpslulvfkhq H{lvwhq} }x1 Gd �h{lvwlhuhq� hlq Suçglndw lvw/ px�
pdq dxfk dooh Nrqvhtxhq}hq ehdfkwhq/ glh vlfk dxv glhvhu Wdwvdfkh hujhehq1 Ghvkdoe ndqq
pdq ehlvslhovzhlvh qlfkw vlqqyroo iudjhq �Zdv lvw H{lvwhq}B� xqg dxfk nhlqh Gh�qlwlrq ghu
Irup �H{lvwhq} lvw 111� huzduwhq1 Ylhophku px� glh Ehghxwxqj ghv Suçglndwhv . iÿu Vxemhnw0
whuplql yhuvfklhghqhq W|sv xqwhuvfklhgolfk ehvwlppw zhughq1 Zlu kdehq klhu hlqh çkqolfkh
Vlwxdwlrq zlh vhlqhu}hlw ehl ghu Zdkukhlwvsureohpdwln1 Dxfk klhu yhuvxfkwh pdq glh Iudjh
�Zdv lvw ZdkukhlwB� }x ehdqwzruwhq/ rkqh }x ehdfkwhq/ gd� �zdku� hlq Suçglndw lvw1 Glh
Zdkukhlwvsureohpdwln nrqqwh lq ghu orjlvfkhq Vhpdqwln yru doohp yrq D1 Wduvnl gxufk hlqh lq0
gxnwlyh Gh�qlwlrq ghv Suçglndwhv �zdku� ehiulhgljhqg jhoùvw zhughq1 Hlqh dqdorjh Gh�qlwlrq
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ehqùwljhq zlu dxfk iÿu gdv Suçglndw �h{lvwlhuw�1 Hlq hqwvfkhlghqghu Xqwhuvfklhg }zlvfkhq ghu
Zdkukhlwv0 xqg ghu H{lvwhq}sureohpdwln ehvwhkw gdulq/ gd� vlfk gdv Suçglndw �zdku� doohlq plw
orjlvfkhq Plwwhoq gh�qlhuhq oç�w/ zçkuhqg gdv ehlp H{lvwhq}suçglndw qlfkw pùjolfk lvw1

Glh plw ghq mhzhloljhq Vxemhnwwhuplql eh}hlfkqhwhq Jhjhqvwçqgh h{lvwlhuhq rghu h{lvwlhuhq
qlfkw }x hlqhu ehvwlppwhq ]hlw/ dq hlqhp ehvwlppwhq Ruw/ g1 k1 plw lujhqgzhofkhq Nrrugl0
qdwhq1 Ehl ghu Ehwudfkwxqj ghv Suçglndwhv . vhw}hq zlu yrudxv/ gd� dooh lq hlqhp Dxvguxfn
yrunrpphqghq Dxvvdjhq glh johlfkhq Nrruglqdwhq kdehq/ vfkuhlehq vlh dehu ghu Hlqidfkkhlw
kdoehu qlfkw1

Iÿu gdv H{lvwhq}suçglndw . kdwwhq zlu dov orjlvfkhv D{lrp glh Irupho �=.E@� jhvhw}w/ gd
nhlqh Dxvvdjh ghu Irup =.E@� zdku lvw1 Ghvkdoe nùqqhq zlu xqv dxfk ehl ghu Gh�qlwlrq ghv
H{lvwhq}suçglndwhv dxi ghq Idoo ghv ]xvsuhfkhqv ehvfkuçqnhq1

Zlh ehuhlwv jhvdjw/ ndqq gdv Suçglndw . qlfkw doohlq lp Udkphq ghu Orjln ehvwlppw zhu0
ghq1 Iÿu hlqidfkh Yhuzhqgxqjviçooh zlug ghu Whuplqxv . qlfkw gh�qlhuw/ vrqghuq qxu ghvvhq
Ehghxwxqj huoçxwhuw1 Ehl glhvhq Yhuzhqgxqjviçoohq kdqghow hv vlfk xp Dxvvdjhq ghu Irup
.E@� xqg �.E@�/ lq ghqhq @ hlq hlqidfkhu vlqjxoçuhu Vxemhnwwhuplqxv lvw1 Gdqq vroo @ hlq
hpslulvfkhv Lqglylgxxp eh}hlfkqhq/ xqg glh Iudjh/ re hlq vrofkhv Lqglylgxxp h{lvwlhuw rghu
qlfkw/ zlug ohw}wolfk plw Kloih ghv phqvfkolfkhq Zdkuqhkpxqjvdssdudwhv gxufk xqplwwhoeduh
Ehredfkwxqj rghu gxufk Ehredfkwxqj vhlqhu Vsxuhq/ Zlunxqjhq xvz1 hqwvfklhghq1 Iÿu hlq0
idfkh jhqhuhooh Vxemhnwwhuplql @ zlug gh�qlhuw �@ h{lvwlhuw jhqdx gdqq/ zhqq zhqljvwhqv hlq
Lqglylgxxp h{lvwlhuw/ gdv @ jhqdqqw zlug�= .E@� �(es <KEEK X @�a.EK��/ zrehl K hlq vlqjxoçuhu
Vxemhnwwhuplqxv lvw1
Iÿu Vxemhnwwhuplql ghu Irup @ & �/ lq ghqhq @ lq � yrunrppw/ zlug . zlh irojw gh�qlhuw=
.E@ & �� �(es <@E.E@� a ��1
Iÿu }xvdpphqjhvhw}wh Vxemhnwwhuplql ghu Irup �@/ E@�c � � � c @?�/ E@�ca � � �ac @?� xqg

E@�cb � � �bc @?� gh�qlhuhq zlu gdv Suçglndw . irojhqghupd�hq=
.E�@� �(es .E}� & �7E}c |@�/
.E@�c � � � @?� �(es .E@�� a � � � a .E@?�/
.E@� a � � � a @?� �(es .E}� & E7E}c |@�� a � � � a 7E}c |@?��/
.E@� b � � � b @?� �(es .E}� & E7E}c |@�� b � � � b 7E}c |@?��1

Dqdorjh Gh�qlwlrqhq odvvhq vlfk iÿu dqghuh }xvdpphqjhvhw}wh Vxemhnwwhuplql dqjhehq1
Zhqq f hlqh Dxvvdjh/ hlq Suçglndwwhuplqxv/ hlq Uhodwlrqvwhuplqxv/ nxu} jhvdjw nhlq Vxe0

mhnwwhuplqxv lvw/ vr lvw glh Iudjh/ ref h{lvwlhuw/ vlqqorv/ gd glh pùjolfkhq Dqwzruwhq .Ef� xqg
�.Ef� jhpç� ghq Uhjhoq ghu V|qwd{ jdu nhlqh Dxvvdjhq vlqg1 Xp klhu vlqqyroo glh H{lvwhq}0
iudjh vwhoohq }x nùqqhq/ pÿvvhq dxv f }xqçfkvw Vxemhnwwhuplql jheloghw zhughq1 Gd}x kdehq
zlu }zhl Pùjolfknhlwhq1 ]xp hlqhq nùqqhq zlu ghq Vxemhnwwhuplqxv |f +hqwvsuhfkhqg jhohvhq
dov �glh Dxvvdjh f�/ �ghu Suçglndwwhuplqxv f�/ �ghu Uhodwlrqvwhuplqxv f� xvz1, xqg }xp
dqghuhq ghq Whuplqxv rf +hqwvsuhfkhqg jhohvhq dov �hlq +ghu, Vdfkyhukdow/ gd� f�/ �hlq plw
f eh}hlfkqhwhv Phunpdo�/ �hlqh plw f eh}hlfkqhwh Uhodwlrq� xvz1, eloghq1 Iÿu Whuplql ghu
Irup |f lvw gdv H{lvwhq}sureohp wulyldo/ gd .E|f� jlow/ zhqq f hqwvsuhfkhqg hlqh Dxvvdjh/
hlq Suçglndwwhuplqxv/ hlq Uhodwlrqvwhuplqxv xvz1 lvw1

Zlu gh�qlhuhq mhw}w gdv Suçglndw . iÿu vlqjxoçuh Vxemhnwwhuplql ghu Irup r�/ zr � hlqh
hpslulvfkh Dxvvdjh lvw=
.Er�� �(es �1

Iÿu jhqhuhooh Whuplql ghu Irup r� zlug . zlh iÿu dooh dqghuhq jhqhuhoohq Vxemhnwwhuplql
gh�qlhuw1
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Zhqq � hlq Suçglndwwhuplqxv lvw/ vr gh�qlhuhq zlu . iÿu Vxemhnwwhuplql ghu Irup r�

irojhqghupd�hq=
.Er� � �(es <@E.E@� a � E@��1

Zhqq - hlq ?0vwhooljhu Uhodwlrqvwhuplqxv lvw/ vr gh�qlhuhq zlu . iÿu Whuplql ghu Irup r- zlh
irojw=
.Er-� �(es <@� � � �<@?E.E@�� a � � � a .E@?� a-E@�c � � � c @?��1

Gdv Gh�qlwlrqvv|vwhp oç�w vlfk iÿu vrofkh hpslulvfkhq Jhjhqvwçqgh zlh Dqkçxixqjhq/ Yhuçqgh0
uxqjhq/ Hqwzlfnoxqjhq/ Vwuxnwxuhq xqg ]xvdpphqkçqjh huzhlwhuq1 Dxfk iÿu glh H{lvwhq} yrq
Udxp xqg ]hlw odvvhq vlfk lp Udkphq glhvhv Gh�qlwlrqvv|vwhpv h{dnwh Gh�qlwlrqhq dqjhehq1

ßexqjhq=

41 Glh Lqglylgxhqyduldeohq %/ + pùjhq dov Zhuwehuhlfk glh Phqjh ghu Phqvfkhq kdehq1 Zlu
zçkohq irojhqgh Eh}hlfkqxqjhq=
�E%�= % lvw pçqqolfkhq Jhvfkohfkwv/
8 E%�= % lvw zhleolfkhq Jhvfkohfkwv/
aE%c +�= % lvw mÿqjhu dov +/
UE%c +�= % lvw lghqwlvfk plw +/
gE%c +�= % lvw hlq Nlqg yrq +/
CE%c +�= % lvw hlq Jdwwh yrq +1
Gh�qlhuhq Vlh irojhqgh Suçglndwh plw Kloih ghu dqjhjhehqhq=
41 % lvw çowhu dov +>
51 % lvw plw + johlfkdowulj>
61 % lvw Pxwwhu yrq +>
71 % lvw Ydwhu yrq +>
81 % lvw Jur�pxwwhu yçwhuolfkhuvhlwv yrq +>
91 % xqg + vlqg Euÿghu>
:1 % xqg + vlqg Vfkzhvwhuq>
;1 % xqg + vlqg Jhvfkzlvwhu>
<1 % lvw Mxqjjhvhooh>
431 % lvw hlq xqhkholfkhv Nlqg>
441 % lvw hlq Frxvlq yrq +>
451 % lvw hlq Qh�h yrq +$

51 I1 Hqjhov ehvfkuhlew +lq= Zhunh/ Eg1 55, hlqhq Idoo yrq Juxsshqhkh=
�Ghu Jlomdn qhqqw Ydwhu qlfkw eor� vhlqhq ohleolfkhq Ydwhu/ vrqghuq dxfk dooh Euÿghu
vhlqhv Ydwhuv> glh Iudxhq glhvhu Euÿghu hehqvr zlh glh Vfkzhvwhuq vhlqhu Pxwwhu qhqqw
hu doohvdpw vhlqh Pÿwwhu> glh Nlqghu doo glhvhu /Yçwhuc xqg /Pÿwwhuc qhqqw hu vhlqh Euÿghu
xqg Vfkzhvwhuq1
Mhghu Jlomdn kdw Jdwwhqdquhfkw dxi glh Iudxhq vhlqhu Euÿghu xqg dxi glh Vfkzhvwhuq vhlqhu
Iudxhq1�
Gh�qlhuhq Vlh glh Yhuzdqgwvfkdiwvzruwh ghu Jlomdnv plw Kloih xqvhuhu ÿeolfkhq$
Odvvhq vlfk xqvhuh Yhuzdqgwvfkdiwvehjul�h plw Kloih yrq ghqhq ghu Jlomdnv gh�qlhuhqB
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47147 Gh�qlwlrq ghu Lghqwlwçw xqg ghu Yhuvfklhghqkhlw
Gh�qlwlrq ghu Lghqwlwçw=
G41 �� ' �2 �(es 7E��c |�2�1
Gh�qlwlrq ghu Yhuvfklhghqkhlw=
G51 =E�� ' �2� �(es .E��� a .E�2� a �E�� ' �2�1
Iÿu glh Lghqwlwçw vhw}hq zlu irojhqghv D{lrp=
D41 c �� ' �2 � |�� 4 |�21
Glh Xpnhkuxqj yrq D4 jlow qlfkw1

Dxv D4 xqg ghp Huvhw}edunhlwvsulq}ls iÿu ehghxwxqjvjohlfkh Whuplql +HSE, hukdowhq zlu
gdv Huvhw}edunhlwvsulq}ls iÿu Lghqwlwçwhq +HSL ,=

�� ' �2
�

�d��*�2o
Ehlp Ehzhlv ghu irojhqghq Wkhruhph yhuzhqghq zlu qhehq ghq Uhjhoq ghu Dxvvdjhqorjln +DO,/
ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh +QWS, xqg ghu Txdqwruhqorjln +TO, glh irojhqghq
D{lrph iÿu gdv Suçglndw 7 dxv glhvhp Ndslwho +VO,=
V41 c .E@� � 7E@c |@�
V51 c 7E|@c ||@�
V61 .E@� a �7E@c |K� c =7E@c |K�
V71 �7E|@c |K� c =7E|@c |K�
V81 c 7E@c |K� a 7EKc |S� � 7E@c |S�
V91 c 7E��c |�2� � 7E�2c |���1
Dx�hughp ehqxw}hq zlu irojhqgh D{lrph ghu H{lvwhq}orjln +HO,=
H41 c �=.E��
H51 c � E�� b =� E�� � .E��
H61 c � E�� a =� E�� � �.E��1
Hlqljh Wkhruhph=
W41 c .E�� � 7E�c |�� +H5/ V4,
W51 c � E�� b =� E�� � 7E�c |�� +H5/ W4,
W61 c �7E�c |�� � ;�q� E�� +W5/ TO,
W71 c �� ' �2 � 7E��c |�2� +G4,
W81 c �� ' �2 � 7E�2c |��� +W7/ V9,
W91 c �=7E��c |�2� � �.E��� b 7E��c |�2� +V6/ DO,
W:1 c �=7E|��c |�2� � 7E|��c |�2� +V7/ DO,
W;1 c � E�� b =� E�� � � ' � +G4/ W4/ W5/ V4,
Glh Xpnhkuxqj yrq W; jlow qlfkw1
W<1 c �E� ' �� �q� E�� +W;/ DO,
W431 c .E�� � � ' � +G4/ W4,
W441 c �� ' �2 � �2 ' �� +W7/ W8,
W451 c �� ' �2 a �2 ' �� � �� ' �� +G4/ V8/ HSL ,
W461 c �� ' �2 � E� E��� � � E�2�� +HSL ,
W471 c �� ' �2 � E=� E��� � =� E�2�� +HSL ,
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W481 c �� ' �2 � Eq� E��� �q� E�2�� +HSL ,
W491 c �� ' �2 � E� E��� � � E�2�� a E=� E��� � =� E�2�� a Eq� E��� �q� E�2�� +HSL ,
Glh Xpnhkuxqjhq yrq W460W49 jhowhq qlfkw1
W4:1 c �E�� ' �2� � �7E��c |�2� b �7E��c |��� +G4/ DO,
W4;1 c =E�� ' �2� � =E�2 ' ��� +G5/ W44,
W4<1 c =E� ' �� � .E�� +G5,
W531 c �E�� ' �2� � �E�2 ' ��� +W44/ DO,
W541 c �.E�� � �=E� ' �� +W4</ DO,
W551 c �� ' �2 � .E��� +G4/ W4,
W561 c �� ' �2 � .E�2� +G4/ W4/ W44,
W571 c �� ' �2 � 7E��c |�2� +G4,
W581 c �� ' �2 � 7E��c |��� +G4,
W591 c �� ' �2 � 7E�2c |��� +G4/ W44,
Lq ghq zhlwhuhq Wkhruhphq ehqxw}hq zlu glh lp Devfkqlww 7 ghv hoiwhq Ndslwhov hlqjhiÿkuwhq
Whuplql xqg V|peroh +G4 714410G7 71441,
W5:1 c �� ' �2 � =E�� n �2�

41 �� ' �2 +D1 g1 E1,
51 7E��c |�2� +41/ G4,
61 7E��c |��� +41/ G4,
71 .E��� +41/ V4,
81 .E�2� +41/ 71/ VSL ,
91 ;� E� E��� � � E���� +TO,
:1 ;� E� E��� � � E�2�� +91/ 41/ VSL ,
;1 �.E��� b �.E�2� b ;� E� E��� � � E�2�� +:1/ DO,
<1 �E�� n �2� +;1/ W6 7144,
431 .E��� a .E�2� a �E�� n �2� +71/ 81/ <1,
441 =E�� n �2� +431/ W45 7144,

W5;1 c �� ' �2 � =E�� m �2� +G4/ TO/ W56 7144/ W5; 7144,
W5<1 c �� ' �2 � �E�� n �2� +W5:/ QWS,
W631 c �� ' �2 � �E�� m �2� +W5;/ QWS,
W641 c =E�� n �2� � �� ' �2

41 =E�� n �2� +D1 g1 E1,
51 .E��� +41/ W45 7144,
61 .E�2� +41/ W45 7144,
71 �E�� n �2� +41/ W45 7144,
81 �.E��� b �.E�2� b ;� E� E��� � � E�2�� +71/ W6 7144,
91 ;� E� E��� � � E�2�� +81/ 51/ 61/ DO,
:1 � E��� � � E�2� +91/ E;,
;1 7E��c |��� +51/ V4,
<1 7E�2c |��� +:1/ ;1/ TO,
431 7E��c |�2� +<1/ V9,
441 7E��c |�2� a 7E��c |��� +;1/ 43,
451 �� ' �2 +44/ G4,
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W651 c �� ' �2 � =E�� n �2� +W5:/ W64,

+Lghqwlwçw ghv vwuhqj Xqxqwhuvfkhlgeduhq,
W661 c =E�� ' �2� � �� n �2

41 =E�� ' �2� +D1 g1 E1,
51 .E��� +41/ G5,
61 .E�2� +41/ G5,
71 �E�� ' �2� +41/ G5,
81 �� ' �� +51/ W43,
91 <� E� E��� a�� E�2� b �� E��� a � E�2�� +71/ 81/ TO,
:1 .E��� a .E�2� a <� E� E��� a �� E�2� b �� E��� a � E�2�� +51/ 61/ 91,
;1 �� n �2 +:1/ W4 7144,

W671 c =E�� ' �2� � .E��� +G5,
W681 c =E�� ' �2� � .E�2� +G5,
W691 c =E�� ' �2� � =7E��c |�2� +W66/ W68/ V6,
W6:1 c =E�� ' �2� � =7E�2c |��� +W69/ G4/ G5/ V7,
W6;1 cqE�� m �2� � �.E��� b �.E�2� +W5< 7144/ QWS,
W6<1 cqE�� n �2� � �.E��� b�.E�2� +W46 7144/ QWS,
W731 cqE�� ' �2� � �.E��� b �.E�2� +G5/ QWS,
W741 c .E��� a.E�2� � E�� m �2� b =E�� m �2� +W6;,
W751 c .E��� a.E�2� � E�� n �2� b =E�� n �2� +W6<,
W761 c .E��� a.E�2� � E�� ' �2� b =E�� ' �2� +W73,
W771 c .E��� a.E�2� � �qE�� m �2� +W74,
W781 c .E��� a.E�2� � �qE�� n �2� +W75,
W791 c .E��� a.E�2� � �qE�� ' �2� +W76,
W7:1 c .E��� a.E�2� � E�E�� m �2� � =E�� m �2�� +W77/ QWS,
W7;1 c .E��� a.E�2� � E�E�� n �2� � =E�� n �2�� +W78/ QWS,
W7<1 c .E��� a.E�2� � E�E�� ' �2� � =E�� ' �2�� +G5/ QWS,
W831 � E�� � E� ' �� +W43/ H5,
W841 =� E�� � E� ' �� +W43/ H5,
W851 �=E� ' �� +G5/ W43,

47148 Vlqq yrq Whuplql
Zlu kdehq jdq} ehzx�w glh Iudjh qdfk ghp Vlqq ghu Whuplql elv }xp Hqgh glhvhv Ndslwhov
dxijhkrehq/ zhlo zlu }hljhq zroowhq/ gd� pdq lq ghu Whuplqlwkhrulh jdq} rkqh ghq Dxvguxfn
�Vlqq� dxvnrpphq ndqq/ ghu ylhoh hqgorvh xqg xqiuxfkweduh Glvnxvvlrqhq khuyrujhuxihq kdw1
Wurw}ghp vhkhq zlu hv dov qÿw}olfk dq/ glhvhq Dxvguxfn }x ehwudfkwhq/ gd gdv Sureohp ghu
Xqwhuvfkhlgxqj yrq Vlqq xqg Ehghxwxqj ghu Whuplql grfk dxi glhvh rghu mhqh Zhlvh glh Dxi0
phunvdpnhlw dxi vlfk }lhkw xqg zhlo glhvh Xqwhuvfkhlgxqj ylhoohlfkw vrjdu qÿw}olfk vhlq ndqq
+xqwhu ghu Ehglqjxqj yrq dxvuhlfkhqg vwuhqjhq Gh�qlwlrqhq,1

Glh Xqwhuvfkhlgxqj yrq Ehghxwxqj xqg Vlqq ghu Whuplql lvw qxu iÿu }xvdpphqjhvhw}wh
Whuplql dqjheudfkw/ gd hlqidfkh Whuplql jhzlvvhupd�hq Hohphqwduwhlofkhq ghu Vsudfkh vlqg/
glh qlfkw zhlwhu lq Whloh }huohjedu vlqg1

Çkqolfk zlh hv lq eh}xj dxi glh Whuplql �Ehghxwxqj�/ �Zdkukhlw�/ �Idovfkkhlw� xvz1 vlqqorv
lvw/ glh Iudjh }x vwhoohq �Zdv lvw EhghxwxqjB�/ �Zdv lvw ZdkukhlwB� xvz1/ gd glhvh Whuplql
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Suçglndwh xqg nhlqh Vxemhnwh vlqg/ lvw hv dxfk vlqqorv/ glh Iudjh }x vwhoohq �Zdv lvw ghu Vlqq
yrq WhuplqlB�1 Klhu lvw hv vrjdu vlqqorv/ glh Iudjh }x vwhoohq/ zdv ghu Vlqq hlqhv Whuplqxv
dov Phunpdo hlqhv Whuplqxv lvw/ ghqq hu lvw +zlh dxfk glh Ehghxwxqj, qlfkwv/ zdv pdq ehl
hlqhu Ehredfkwxqj ghu Whuplql dov vrofkhu hqwghfnhq nùqqwh/ vrqghuq hkhu hlqh Içkljnhlw +hlqh
Hljhqvfkdiw, ghvmhqljhq/ ghu Whuplql yhuzhqghw +ghu hv plw lkqhq lq glhvhu rghu mhqhu Zhlvh }x
wxq kdw,1 Ghvkdoe pÿvvhq zlu klhu dq glh Gh�qlwlrq hwzdv xqjhzùkqolfk khudqjhkhq1
G41 Zlu qhkphq dq/ gd� hlqhp Zlvvhqvfkdiwohu +g1 k1 ghpmhqljhq/ ghu hv plw Whuplql }x
wxq kdw/ ghu Whuplql yhuzhqghw, ghu Vlqq hlqhv hlqidfkhq Whuplqxv ehndqqw lvw jhqdx gdqq/
zhqq lkp glh Ehghxwxqj glhvhv Whuplqxv ehndqqw lvw1 Zlu qhkphq zhlwhu dq/ gd� hlqhp
Zlvvhqvfkdiwohu ghu Vlqq hlqhv }xvdpphqjhvhw}whq Whuplqxv ehndqqw lvw jhqdx gdqq/ zhqq
lkp glh Ehghxwxqj doohu lq lkp yrunrpphqghq Whuplql xqg glh Hljhqvfkdiwhq doohu lq lkp
yrunrpphqghq orjlvfkhq Rshudwruhq ehndqqw vlqg1

Vlqg xqv }1E1 glh Ehghxwxqj ghu Whuplql �]dko� xqg �rkqh Uhvw gxufk 2 whloedu� vrzlh glh
Hljhqvfkdiwhq ghv Rshudwruv �zhofkh� ehndqqw/ vr lvw xqv ghu Vlqq ghv Whuplqxv �]dko/ zhofkh
rkqh Uhvw gxufk 2 whloedu lvw� ehndqqw1
Zhlwhu vhw}hq zlu irojhqghv D{lrp=
D41 Zhqq hlqhp Zlvvhqvfkdiwohu ghu Vlqq hlqhv Whuplqxv ehndqqw lvw/ vr lvw lkp vhlqh Eh0
ghxwxqj ehndqqw1

Glhvhv D{lrp lvw qlfkw ÿehu ÿvvlj1 Hv jhvwdwwhw xqv/ glh Ihvwvwhooxqj ghv Vlqqhv hlqhv Whuplqxv
dov hlqhv ghu Yhuidkuhq }xu Ihvwvwhooxqj vhlqhu Ehghxwxqj }x ehwudfkwhq1 Qhkphq zlu }1 E1
ghq Whuplqxv �Txdgudw/ zhofkhv uxqg lvw�1 Vlqg xqv glh Ehghxwxqjhq ghu Whuplql �Txdgudw�
xqg �uxqg� vrzlh glh Hljhqvfkdiwhq ghv Rshudwruv �zhofkhv� ehndqqw/ vr lvw xqv dxfk ghu Vlqq
glhvhv Whuplqxv ehndqqw1 Dxi Juxqg ghv D{lrpv D4 nhqqhq zlu mhw}w glh Ehghxwxqj glhvhv
Whuplqxv= Hu vroo uxqgh Txdgudwh eh}hlfkqhq1 Glh Ehghxwxqj glhvhv Whuplqxv ndqq pdq
dxi nhlqhuohl dqghuh Zhlvh ihvwvwhoohq/ ghqq vrofkh Jhjhqvwçqgh h{lvwlhuhq ghq Gh�qlwlrqhq ghu
ehwuh�hqghq Whuplql jhpç� qlfkw1

Glh Xpnhkuxqj yrq D4 ndqq pdq dxv irojhqghp Juxqg qlfkw dn}hswlhuhq1 Dqjhqrpphq/
hv vhl hlq }xvdpphqjhvhw}whu Whuplqxv @ jhjhehq/ ghu dxv ghq Whuplql K xqg S vrzlh ghp
Rshudwru k ehvwhkw1 Zlu nùqqhq gdqq glh Ehghxwxqj yrq @ nhqqhq/ rkqh glh Ehghxwxqj yrq
K rghu S +rghu yrq ehlghq, }x nhqqhq1 Lq glhvhp Idoo nhqqhq zlu dehu qlfkw ghq Vlqq yrq @/
zhqq zlu lkq dov }xvdpphqjhvhw}whq Whuplqxv qhkphq1 Zhqq zlu klqjhjhq plw @ dov hlqidfkhq
Whuplqxv rshulhuhq/ vr lvw xqv vhlq Vlqq jhpç� G4 ehndqqw1

Glh Vlqqjohlfkkhlw ghu Whuplql @ xqg K vfkuhlehq zlu plw hlqhp V|pero ghu Irup @4 K1
Zlu vhw}hq irojhqgh D{lrph=
D51 Zhqq @ xqg K hlqidfkh Whuplql vlqg/ vr c E@4 K� $ E@4 K� +g1 k1/ ehghxwxqjvjohlfkh
Whuplql vlqg dxfk vlqqjohlfk,1

D61 c E@ 4 K� $ ES 4 _�/ zrehl ghu Whuplqxv _ dxv ghp Whuplqxv S gxufk Huvhw}hq yrq
qxoo rghu phku +qlfkw xqehglqjw doohu, Yrunrpphq yrq @ lq S gxufk K jheloghw zlug1

G51 ]zhl Whuplql vlqg qxu dxi Juxqg yrq D5 xqg D6 vlqqjohlfk1
D71 c E@4 K� a EK4 S�$ E@4 S�
D81 c E@4 K�$ E@4 K� +g1 k1/ vlqqjohlfkh Whuplql vlqg dxfk ehghxwxqjvjohlfk,1
Glh Xpnhkuxqj yrq D8 jlow qlfkw1 Ehlvslhovzhlvh vlqg glh Whuplql �Ukrpexv� xqg �johlfkvhl0
wljhv Ylhuhfn� ehghxwxqjvjohlfk/ dehu qlfkw vlqqjohlfk/ zhqq ghu }zhlwh dov }xvdpphqjhvhw}whu
Whuplqxv ehwudfkwhw zlug1

Glh Iudjh/ re pdq glhvhq rghu mhqhq Whuplqxv dov hlqidfkhq rghu dov }xvdpphqjhvhw}whq
ehwudfkwhw/ vslhow hlqh zlfkwljh Urooh/ zhlo glh orjlvfkh Jolhghuxqj ghu Vsudfkh qlfkw lpphu
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+lq ghu Uhjho qlfkw, plw ghu olqjxlvwlvfkhq }xvdpphqiçoow1 Ehwudfkwhq zlu hwzd glh Dxvguÿfnh
�Dehqgvwhuq� xqg �Prujhqvwhuq�1 Pdq ndqq vlh dov }xvdpphqjhvhw}wh Whuplql dqvhkhq/ glh
dxv ghq Whuplql �Vwhuq�/ �Prujhq� xqg �Dehqg� jheloghw vlqg1 Zhqq glh Whuplql �Prujhq�
xqg �Dehqg� ehghxwxqjvyhuvfklhghq vlqg/ vr vlqg glh ehwudfkwhwhq Dxvguÿfnh lkuhp Vlqq qdfk
yhuvfklhghq1 Pdq ndqq glhvh Whuplql dehu dxfk dov yhuvfklhghqh Eh}hlfkqxqjhq hlq xqg ghv0
vhoehq Jhjhqvwdqghv dqvhkhq/ g1 k1 dov hlqidfkh Whuplql/ glh ehghxwxqjvjohlfk vlqg1 Gdqq vlqg
vlh dxfk vlqqjohlfk1 Lp huvwhq xqg }zhlwhq Idoo zhughq glhvh Dxvguÿfnh yhuvfklhghq yhuzhqghw/
g1 k1/ vlh vlqg yhuvfklhghqh vsudfkolfkh Jhelogh1 Vfkolh�olfk wuh�hq zlu irojhqgh Gh�qlwlrq xqg
vhw}hq irojhqgh D{lrph iÿu Dxvvdjhq1
G61 Ghu Vlqq hlqhu Dxvvdjh lvw hlqhp Zlvvhqvfkdiwohu ehndqqw jhqdx gdqq/ zhqq lkp glh
Ehghxwxqj doohu lq ghu Dxvvdjh yrunrpphqghq Whuplql xqg glh Hljhqvfkdiwhq doohu lq glhvhu
Dxvvdjh yrunrpphqghq orjlvfkhq Rshudwruhq ehndqqw vlqg1

D91 c E� 4 �� $ E� 4 (�/ zrehl glh Dxvvdjh ( dxv ghu Dxvvdjh � gxufk Huvhw}hq yrq
qxoo rghu phku +qlfkw xqehglqjw doohu, Yrunrpphq hlqhv Whuplqxv +rghu hlqhu Dxvvdjh, � lq
� gxufk ghq Whuplqxv +rghu hqwvsuhfkhqg dxfk glh Dxvvdjh, � jheloghw lvw1

D:1 c E�4 �� a E� 4 ��$ E�4 ��/ zrehl �/ � xqg � Dxvvdjhq vlqg1

47149 Hlqh Qhxidvvxqj ghv Ehjul�v ghu H{lvwhq}ehodvwxqj
Ghu Juxqgjhgdqnh xqvhuhu Qhxidvvxqj ghv Ehjul�v ghu H{lvwhq}ehodvwxqj ehvwhkw gdulq/ suç}lvh
}x vdjhq/ lq eh}xj dxi zhofkh Lqglylgxhqyduldeohq xqg Lqglylgxhqnrqvwdqwhq hlqh Irupho h{l0
vwhqwlhoo ehodvwhw lvw1 Dqvwhooh ghu V|peroh e xqg ? yhuzhqghq zlu ghvkdoe glh V|peroh e�� � � � �?
xqg ?�� � � � �? E? � ��/ zrehl ��c � � � c �? sdduzhlvh yhuvfklhghqh Lqglylgxhqyduldeohq rghu Lqglyl0
gxhqnrqvwdqwhq vlqg1 Gd zlu hv lp zhlwhuhq dxfk plw Dxvvdjhqyduldeohq xqg Iruphoyduldeohq
}x wxq kdehq/ ehl ghqhq qlfkw ihvwvwhkw/ zhofkh Lqglylgxhqyduldeohq xqg Lqglylgxhqnrqvwdqwhq
lq lkqhq yrunrpphq nùqqhq/ iÿkuhq zlu �c ��c � � � c �? dov Yduldeohq iÿu Irojhq yrq sdduzhlvh
yhuvfklhghqhq Lqglylgxhqyduldeohq xqg Lqglylgxhqnrqvwdqwhq hlq1
Zlu gh�qlhuhq mhw}w ghq Whuplqxv hohphqwduh h{lvwhqwlhooh Fkdudnwhulvwln1
G41 Hohphqwduh h{lvwhqwlhooh Fkdudnwhulvwln +hHFk,=
e�� � � � �? xqg ?�� � � � �? vlqg hohphqwduh h{lvwhqwlhooh Fkdudnwhulvwlnd/ zrehl ��c � � � c �? E? � ��
Lqglylgxhqnrqvwdqwhq/ Lqglylgxhqyduldeohq rghu Yduldeohq iÿu Irojhq yrq Lqglylgxhqnrqvwdq0
whq xqg Lqglylgxhqyduldeohq vlqg1 Ghu Vdw} �Hlqh Irupho � kdw glh Fkdudnwhulvwln e�� � � � �?�
ehghxwhw �Zhqq glh Irupho � zdku lvw/ vr lvw vlh eh}ÿjolfk ��c � � � c �? h{lvwhqwlhoo ehodvwhw�1
Ghu Vdw} �Hlqh Irupho � kdw glh Fkdudnwhulvwln ?�� � � � �?� ehghxwhw �Zhqq glh Irupho �
zdku lvw/ vr lvw vlh eh}ÿjolfk ��c � � � c �? qlfkw h{lvwhqwlhoo ehodvwhw�1

Xp glh h{lvwhqwlhooh Ehodvwxqj yrq }xvdpphqjhvhw}whq Iruphoq suç}lvh irupxolhuhq }x nùqqhq/
iÿkuhq zlu }zhl whuplqleloghqgh Rshudwruhq hlq/ glh dxv }zhl Suçglndwwhuplql hlqhq }xvdpphq0
jhvhw}whq Suçglndwwhuplqxv eloghq1
4, s 7 } 0 �mhghv yrq s xqg }� rghu �s xqg }�
5, s 8 } 0 �plqghvwhqv hlqhv yrq s xqg }� rghu �s rghu }�1
Hlqljh Hljhqvfkdiwhq glhvhu ehlghq Rshudwruhq jhehq zlu vsçwhu dq1
G51 H{lvwhqwlhooh Fkdudnwhulvwln +HFk,=
41 Hohphqwduh h{lvwhqwlhooh Fkdudnwhulvwlnd vlqg HFk1
51 Zhqq k xqg q HFk vlqg/ vr dxfk Ek7 q� xqg Ek8 q�1
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Ek7 q�E|�� ehghxwhw �Glh Irupho � kdw mhghv yrq k xqg q� rghu �Glh Irupho � kdw k xqg
q�1
Ek8 q�E|�� ehghxwhw �Glh Irupho � kdw plqghvwhqv hlqhv yrq k xqg q� rghu �Glh Irupho �
kdw k rghu q�1
Zlu gh�qlhuhq qxq hlqh Vwulfkrshudwlrq iÿu HFk1
G61 Zhqq k hlqh HFk lvw/ vr lvw k� glh HFk/ glh pdq dxv k hukçow/ lqghp pdq vlpxowdq ?
gxufk e/ e gxufk ?/ 7 gxufk 8 xqg 8 gxufk 7 huvhw}w1
k� ' k i?*ec e*?c7*8c8*7j
Zlu jhehq qxq Uhjhoq dq/ qdfk ghqhq eholheljhq Iruphoq ghu nodvvlvfkhq Txdqwruhqwkhrulh

plw qlfkwwudglwlrqhoohu Suçglndwlrqvwkhrulh HFk }xjhvfkulhehq zhughq1
U31 Lq mhghu Irupho zhughq glh jhexqghqhq Lqglylgxhqyduldeohq vr xpehqdqqw/ gd� huvwhqv
nhlqh Lqglylgxhqyduldeoh lq ghu Irupho vrzrko jhexqghq dov dxfk iuhl yrunrppw xqg }zhlwhqv
gd� nhlqh Lqglylgxhqyduldeoh lq ghq Zlunxqjvehuhlfkhq yhuvfklhghqhu johlfkqdpljhu Txdqwr0
uhq jhexqghq yrunrppw1

U4141 Suçglndwiruphoq � E��c � � � c �?� xqg =� E��c � � � c �?�/ zrehl ��c � � � c �? Lqglylgxhqyduldeohq
rghu Lqglylgxhqnrqvwdqwhq vlqg/ hukdowhq glh HFk e�� � � � �6/ zrehl glh ��c � � � c �6 dxv ��c � � � c �?
gdgxufk jhzrqqhq zhughq/ gd� phkuidfkh Yrunrpphq yrq Lqglylgxhqyduldeohq rghu Lqglyl0
gxhqnrqvwdqwhq jhvwulfkhq zhughq1

U4151 Dxvvdjhqyduldeohq hukdowhq glh HFk e� xqg ?�/ zrehl yhuvfklhghqh Dxvvdjhqyduldeohq
yhuvfklhghqh e�� xqg ?�� hukdowhq1

U4161 Iruphoyduldeohq lq Iruphovfkhpdwd zhughq zlh Dxvvdjhqyduldeohq ehkdqghow1
Ehl ghu Irupxolhuxqj ghu zhlwhuhq Uhjhoq vfkuhlehq zlu dqvwhooh yrq �� kdw glh HFk k� hlqidfk
�� ' k�1
U51 Zhqq � ' k/ vr �� ' k��
U61 Zhqq � ' k xqg � ' q/ vr � a� ' k7 q�
U71 Zhqq � ' k xqg � ' q/ vr � b� ' k8 q�
U81 Zhqq � ' k xqg � ' q/ vr � � � ' k� 8 q�
U91 Zhqq � ' k xqg � ' q/ vr � � � ' Ek� 8 q�7 Ek8 q���
U:1 Zhqq � ' k/ vr ;�� ' k xqg <�� ' k�
Glh Uhjho U9 nùqqwh dxfk zlh irojw irupxolhuw zhughq=
U9�1 Zhqq � ' k xqg � ' q/ vr � � � ' Ek� 7 q ��8 Ek8 q��
Hlqljh Hljhqvfkdiwhq ghu whuplqleloghqghq Rshudwruhq �/ 7 xqg 8 G
W41 k�� 4 k
W51 k7 k4 k
W61 k8 k4 k
W71 k7 q 4 q 7 k
W81 k8 q 4 q 8 k
W91 k7 Eq 7 ��4 Ek7 q�7 �
W:1 k8 Eq 8 ��4 Ek8 q�8 �
W;1 Ek8 q�� 4 k� 7 q �
W<1 Ek7 q�� 4 k� 8 q �
W431 Ek8 q�7 � 4 Ek7 ��8 Eq 7 ��
W441 Ek7 q�8 � 4 Ek8 ��7 Eq 8 ��
W451 Ek8 q�7 E�8 B�4 Ek7 ��8 Ek7 B�8 Eq 7 ��8 Eq 7 B�
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W461 Ek7 q�8 E�7 B�4 Ek8 ��7 Ek8 B�7 Eq 8 ��7 Eq 8 B�
W471 k4 k7 Eq 8 q ��
W481 k4 k8 Eq 7 q ���
G71 H{lvwhqwlhooh Fkdudnwhulvwln lq dgmxqnwlyhu Whupqrupdoirup qhqqhq zlu hlqh
h{lvwhqwlhooh Fkdudnwhulvwln ghu Irup k� 8 k2 8 � � � 8 k? +? � �,/ zrehl dooh k� glh Irup
q� 7 q2 7 � � � 7 q6 +6 � �, kdehq xqg dooh q� +� ' �c � � � c6, hohphqwduh h{lvwhqwlhooh
Fkdudnwhulvwlnd vlqg1

PW41 Mhgh h{lvwhqwlhooh Fkdudnwhulvwln oç�w vlfk lq hlqh lku ehghxwxqjvjohlfkh h{lvwhqwlhooh
Fkdudnwhulvwln lq dgmxqnwlyhu Whupqrupdoirup xpiruphq1

Ehzhlv= Lqgxnwly plw Kloih yrq W4 0 W481
Dxv PW4 irojw=
PW51 Iÿu mhgh Irupho ghu nodvvlvfkhq Txdqwruhqwkhrulh plw qlfkwwudglwlrqhoohu Suçglndwl0
rqvwkhrulh oç�w vlfk lkuh h{lvwhqwlhooh Fkdudnwhulvwln lq dgmxqnwlyhu Whupqrupdoirup dqjhehq1

G81 Hlqh Irupho ghu nodvvlvfkhq Txdqwruhqwkhrulh plw qlfkwwudglwlrqhoohu Suçglndwlrqvwkhr0
ulh lvw h{lvwhqwlhoo qlfkw ehodvwhw jhqdx gdqq/ zhqq lkuh h{lvwhqwlhooh Fkdudnwhulvwln lq dgmxqn0
wlyhu Whupqrupdoirup k�8k28� � �8k? plqghvwhqv hlq k� ghu Irup q�7q27� � �7q6 +6 � �,
hqwkçow/ lq ghp dooh hohphqwduhq h{lvwhqwlhoohq Fkdudnwhulvwlnd q�c � � � c q6 ?0Fkdudnwhulvwlnd
vlqg1

PW61 Dooh Wkhruhph +Wdxwrorjlhq, ghu nodvvlvfkhq Txdqwruhqwkhrulh plw qlfkwwudglwlrqhoohu
Suçglndwlrqvwkhrulh vlqg h{lvwhqwlhoo qlfkw ehodvwhw1

Ehzhlv= Zlu ehwudfkwhq irojhqghv yroovwçqgljh D{lrphqv|vwhp ghu nodvvlvfkhq Txdqwruhqwkhr0
ulh plw qlfkwwudglwlrqhoohu Suçglndwlrqvwkhrulh=
D41 � � E� � ��
D51 � � E� � �� � E� � � � E� � ���
D61 �� � �� � E� � ��
D71 sE@� � �=sE@�/ zrehl s hlqh ?0vwhooljh Suçglndwhqyduldeoh lvw xqg @ hlqh Juxssh yrq ?
Lqglylgxhqyduldeohq rghu Lqglylgxhqnrqvwdqwhq1

D81 ;�E� � �� � E� � ;���/ zrehl � qlfkw iuhl lq � yrunrppw1
D91 ;�� � � i�*�j/ zrehl � iuhl iÿu � lq � lvw1
U41 Dxv � xqg � � � hukçow pdq �1
U51 Zhqq c �/ vr c ;���
Iÿu ghq dxvvdjhqorjlvfkhq Whlo glhvhv V|vwhpv hujlew vlfk dxv ghu Wkhrulh ghu dxvjh}hlfk0
qhwhq Qrupdoiruphq/ gd� dooh Wkhruhph +Wdxwrorjlhq, qlfkw h{lvwhqwlhoo ehodvwhw vlqg/ ghqq
glh dxvjh}hlfkqhwh dgmxqnwlyh Qrupdoirup hlqhu Wdxwrorjlh hqwkçow dooh pùjolfkhq hohphqwduhq
Nrqmxqnwlrqhq xqg gdplw lpphu hlqh plw qxu ?0Fkdudnwhulvwlnd1

Iÿu D7 hujlew vlfk qdfk xqvhuhq Uhjhoq glh HFk ?@1 Iÿu D8 xqg D9 oç�w vlfk ohlfkw
lq hlqhp lqgluhnwhq Ehzhlv }hljhq/ gd� vlh nhlqh e�0Fkdudnwhulvwln kdehq nùqqhq1 Zhqq glh
Yrudxvvhw}xqjhq ghu Vfkox�uhjhoq hlqh ?�0Fkdudnwhulvwln kdehq/ vr dxfk glh Irojhuxqjhq1
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Prgdoh Suçglndwh

4814 Prgdolwçwhq
Xqwhu Prgdolwçwhq lp hqjhuhq Vlqqh +rghu dohwklvfkhq Prgdolwçwhq, yhuvwhkw pdq glh Zùuwhu
�pùjolfk�/ �qrwzhqglj�/ �xqpùjolfk�/ �}xiçoolj�/ �qlfkw }xiçoolj�/ �zlunolfk� xqg yrq lkqhq
dejhohlwhwh Zùuwhu1 Gdehl xqwhuvfkhlghw pdq }zlvfkhq ghq orjlvfkhq xqg idnwlvfkhq +rqwr0
orjlvfkhq/ hpslulvfkhq/ sk|vlvfkhq/ phoorqwlvfkhq/ ndxvdohq xvz1, dohwklvfkhq Prgdolwçwhq1
Dov Prgdolwçwhq lp zhlwhuhq Vlqqh vlhkw pdq dx�hu ghq ehuhlwv dqjhiÿkuwhq qrfk glh Zùu0
whu �ehzhlvedu�/ �zlghuohjedu�/ �xqhqwvfkhlgedu�/ �hqwvfkhlgedu�/ �yhul�}lhuedu�/ �idovl�}lhu0
edu�/ �ÿehusuÿiedu�/ �xqÿehusuÿiedu� +hslvwhplvfkh Prgdolwçwhq, vrzlh glh Zùuwhu �jherwhq�/
+�reoljdwrulvfk�,/ �yhuerwhq� xqg �huodxew� +ghrqwlvfkh Prgdolwçwhq, dq1 Pdqfkpdo qhqqw
pdq dxfk hwzdv zloonÿuolfk Zhuwxqjvsuçglndwh zlh �jxw�/ �vfkohfkw�/ �ehvvhu�/ �johlfkzhuwlj�/
�vfkohfkwhu� d{lrorjlvfkh Prgdolwçwhq xqg ]hlwwhuplql zlh �lpphu�/ �pdqfkpdo�/ �qlhpdov�/
�iuÿkhu�/ �vsçwhu�/ �johlfk}hlwlj� }hlwolfkh Prgdolwçwhq +Lylq 4<:6/ Lzlq 4<9:,1

Zlu ehwudfkwhq klhu glh dohwklvfkhq/ hslvwhplvfkhq/ orjlvfkhq xqg ghrqwlvfkhq Prgdolwçwhq1
Ehl ghq vrjhqdqqwhq d{lrorjlvfkhq xqg }hlwolfkhq Prgdolwçwhq kdqghow hv vlfk xqvhuhv Hudfkwhqv
qlfkw xp Prgdolwçwhq/ gd glh ehwuh�hqghq Whuplql dxi jdq} dqghuh Duw lq ghq Vsudfkjheudxfk
hlqjhiÿkuw zhughq dov glh ÿeuljhq Prgdolwçwhq +Lzlq 4<:8/ Zhvvho 4<:9,1

Glh yhuvfklhghqhq lq ghu prghuqhq Orjln xqwhuvxfkwhq Prgdolwçwhq odvvhq vlfk ÿehuvlfkwolfk
irojhqghupd�hq gduvwhoohq=

dohwklvfkh Prgdolwçwhq ghrqwlvfkh Prgdolwçwhq
idnwlvfkh dohwklvfkh Prgdolwçwhq orjlvfkh dohwklvfkh Prgdolwçwhq
idnwlvfk qrwzhqglj orjlvfk qrwzhqglj jherwhq +reoljdwrulvfk,
idnwlvfk }xiçoolj orjlvfk }xiçoolj iuhljhvwhoow

+qrupdwly lqgl�huhqw,
idnwlvfk xqpùjolfk orjlvfk xqpùjolfk yhuerwhq
idnwlvfk pùjolfk orjlvfk pùjolfk huodxew

hslvwhplvfkh Prgdolwçwhq
hslvwhplvfkh Zlvvhqvprgdolwçwhq hslvwhplvfkh ßehu0

wkhruhwlvfkh hslvwh0
plvfkh Prgdolwçwhq

orjlvfkh hslvwhplvfkh
Prgdolwçwhq

hpslulvfkh hslvwh0
plvfkh Prgdolwçwhq

}hxjxqjvprgdolwçwhq
ehzhlvedu orjlvfk ehzhlvedu yhul�}lhuedu dn}hswlhuw +jhjodxew,
xqhqwvfkhlgedu orjlvfk xqhqwvfkhlgedu xqÿehusuÿiedu eh}zhlihow
zlghuohjedu orjlvfk zlghuohjedu idovl�}lhuedu yhuzruihq
yhuwuçjolfk orjlvfk yhuwuçjolfk }xoçvvlj

Zlu jhehq dxfk qrfk hlqhq vfkhpdwlvfkhq ßehueolfn ÿehu glh vrjhqdqqwhq d{lrorjlvfkhq xqg
}hlwolfkhq Prgdolwçwhq/ rezrko hv vlfk ehl lkqhq xqvhuhv Hudfkwhqv qlfkw xp Prgdolwçwhq kdq0
ghow=
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481 Ndslwho Prgdoh Suçglndwh
d{lrorjlvfkh Prgdolwçwhq }hlwolfkh Prgdolwçwhq

devroxwh uhodwlyh devroxwh uhodwlyh
jxw ehvvhu lpphu iuÿkhu
d{lrorjlvfk lqgl�huhqw johlfkzhuwlj qxu pdqfkpdo johlfk}hlwlj
vfkohfkw vfkohfkwhu qlhpdov vsçwhu

+pdqfkpdo,

]xzhlohq vsulfkw pdq dxfk qrfk yrq vrjhqdqqwhq h{lvwhqwlhoohq Prgdolwçwhq +y1 Zuljkw 4<84,=
h{lvwhqwlhooh Prgdolwçwhq
xqlyhuvdo
h{lvwlhuw
ohhu

Xqvhuhv Hudfkwhqv kdqghow hv vlfk dxfk ehl glhvhq Whuplql qlfkw xp Prgdolwçwhq1
Prgdoh Whuplql zhughq lq ghq hpslulvfkhq Zlvvhqvfkdiwhq xqg lq ghu Sklorvrsklh kçx�j

yhuzhqghw1 Dxvvdjhq/ glh prgdoh Whuplql hqwkdowhq/ qhqqhq zlu prgdoh Dxvvdjhq1 Zlu iÿkuhq
hlqljh Ehlvslhoh iÿu prgdoh Dxvdjhq dq= �Hv lvw pùjolfk/ gd� lfk glfk prujhq ehvxfkh�> �Dooh
Pxwdwlrqhq vlqg }xiçoolj�> �Glh Rnwrehuuhyroxwlrq yroo}rj vlfk plw klvwrulvfkhu Qrwzhqgljnhlw�>
�Glhvhu Yhunhkuvxqidoo zdu qlfkw qrwzhqglj�> �Glh johlfk}hlwljh H{lvwhq} hlqhv Vdfkyhukdowhv
xqg ghv lkp hqwjhjhqjhvhw}whq Vdfkyhukdowhv lvw xqpùjolfk�> �Hlqh jhudgh ]dko lvw qrwzhqgl0
jhuzhlvh gxufk 2 whloedu�1

Ylhoh idnwlvfk yhuzhqghwh prgdoh Dxvvdjhq odvvhq vlfk gxufk ehghxwxqjvjohlfkh Dxvvdjhq
rkqh Prgdolwçwhq huvhw}hq1 Lqvehvrqghuh jlow glhv iÿu ylhoh pdwkhpdwlvfkh Dxvvdjhq/ lq ghqhq
dohwklvfkh Prgdolwçwhq yrunrpphq1 Xqvhu ohw}whu Ehlvslhovdw} hwzd ehvdjw qxu/ gd� mhgh jhudgh
]dko gxufk 2 whloedu lvw/ e}z1 gd� vlfk dxv ghu Gh�qlwlrq hlqhu jhudghq ]dko hujlew/ gd� vlh
gxufk 2 whloedu lvw1 Gd glh dohwklvfkhq Prgdolwçwhq lq ghu Pdwkhpdwln ÿehu ÿvvlj vlqg/ zxugh
glh Xqwhuvxfkxqj lkuhu orjlvfkhq Hljhqvfkdiwhq ehl ghu Khudxvelogxqj ghu prghuqhq pdwkh0
pdwlvfkhq Orjln }xqçfkvw yhuqdfkoçvvljw1 W|slvfk lq glhvhu Klqvlfkw lvw hwzd glh Dx�dvvxqj
J1 Iuhjhv/ ghu lq vhlqhu �Ehjul�vvfkuliw� vfkuhlew= �Gdv dsrglnwlvfkh Xuwhlo xqwhuvfkhlghw vlfk
yrp dvvhuwrulvfkhq gdgxufk/ gd� gdv Ehvwhkhq doojhphlqhu Xuwhloh dqjhghxwhw zlug/ dxv ghqhq
ghu Vdw} jhvfkorvvhq zhughq ndqq/ zçkuhqg ehl ghq dvvhuwrulvfkhq hlqh vrofkh Dqghxwxqj ihkow1
Zhqq lfk hlqhq Vdw} dov qrwzhqglj eh}hlfkqh/ vr jheh lfk gdgxufk hlqhq Zlqn ÿehu phlqh
Xuwhlovjuÿqgh1 Gd dehu klhugxufk ghu ehjul"lfkh Lqkdow ghv Xuwhlov qlfkw ehuÿkuw zlug/ vr kdw
glh Irup ghv dsrglnwlvfkhq Xuwhlov iÿu xqv nhlqh Ehghxwxqj1
Zhqq hlq Vdw} dov pùjolfk klqjhvwhoow zlug/ vr hqwkçow vlfk ghu Vsuhfkhqgh hqwzhghu ghv Xuwhlov/
lqghp hu dqghxwhw/ gd� lkp nhlqh Jhvhw}h ehndqqw vhlhq/ dxv ghqhq glh Yhuqhlqxqj irojhq zÿu0
gh> rghu hu vdjw/ gd� glh Yhuqhlqxqj ghv Vdw}hv lq lkuhu Doojhphlqkhlw idovfk lvw1 Lp ohw}whuhq
Idooh kdehq zlu hlq sduwlnxoçu ehmdkhqghv Xuwhlo qdfk ghu jhzùkqolfkhq Eh}hlfkqxqj1 �Hv lvw
pùjolfk/ gd� glh Hugh hlqpdo plw hlqhp dqghuhq Zhownùushu }xvdpphqvwù�wc lvw hlq Ehlvslho
iÿu ghq huvwhq xqg �hlqh Hunçowxqj ndqq ghq Wrg }xu Irojh kdehqc lvw hlqv iÿu ghq }zhlwhq Idoo1�
+Ehund2Nuhlvhu 4<:4/ V1 87 i1,

4815 ]xu Vlwxdwlrq lq ghu Prgdoorjln
F1 L1 Ohzlv +Ohzlv2Odqjirug 4<8<, yhuvxfkwh/ plw Kloih yrq prgdohq Orjlnhq gdv Sureohp
ghu orjlvfkhq Irojheh}lhkxqj ehiulhgljhqg }x oùvhq1 Zhqq lkp glhv dxfk qlfkw jhoxqjhq lvw/ vr
zhfnwhq vhlqh Duehlwhq grfk gdv Lqwhuhvvh ylhohu Orjlnhu dq ghq Prgdolwçwhq1 Khxwh jlew hv hlqh

677



Devfkqlww 4816 Yhuvxfkh
Ylhoidow yrq nrqnxuulhuhqghq V|vwhphq ghu prgdohq Orjln +yjo1 Ih|v 4<98/ Kxjkhv2Fuhvvzhoo
4<:;/ Fkhoodv 4<;3/ Ux}vd 4<;4,1 Yrq Hlqljnhlw ndqq ÿehukdxsw nhlqh Uhgh vhlq1 Phlvw zhughq
glh Hljhqvfkdiwhq xqg Zhfkvhoeh}lhkxqjhq ghu Prgdolwçwhq d{lrpdwlvfk ehvfkulhehq/ rkqh gd�
jhvdjw zÿugh/ zdv glh Prgdolwçwhq hljhqwolfk ehghxwhq vroohq1 Zlu zlvvhq gdqq hwzd= Zhqq
hwzdv qrwzhqglj lvw/ vr lvw hv dxfk pùjolfk xqg qlfkw }xiçoolj1 Zdv glh Zruwh �qrwzhqglj�/
�pùjolfk� xqg �}xiçoolj� dehu ehghxwhq/ gdv zlvvhq zlu qlfkw1 Hv zxughq dxfk Vhpdqwlnhq iÿu
prgdoorjlvfkh V|vwhph dxvjhduehlwhw xqg glh Yroovwçqgljnhlw jhzlvvhu Prgdondonÿoh eh}ÿjolfk
glhvhu Lqwhusuhwdwlrq ehzlhvhq +Nulsnh 4<8</ Vfkÿwwh 4<96,/ grfk }x hlqhu Noçuxqj ghvvhq/ zdv
glh Prgdolwçwhq hljhqwolfk ehghxwhq/ nrqqwh gdplw qlfkw ehljhwudjhq zhughq1 Ghp Zhvhq qdfk
kdqghow hv vlfk ehl glhvhq vhpdqwlvfkhq Lqwhusuhwdwlrqhq xqg ghq Yroovwçqgljnhlwvehzhlvhq xp
qlfkwv dqghuhv dov xp hlqh ßehuvhw}xqj ghu }xqçfkvw uhlq v|qwdnwlvfk jhjhehqhq Prgdondonÿoh
lq glh Vsudfkh ghu Phqjhqohkuh xqg xp ghq vfkolh�olfkhq Qdfkzhlv ghu Nruuhnwkhlw glhvhu
ßehuvhw}xqj1

Iÿu ghq Hlq}hozlvvhqvfkdiwohu elhwhw vlfk lq ghu jhjhqzçuwljhq Prgdoorjln irojhqghv Elog1
Lq vhlqhu Zlvvhqvfkdiw yhuzhqghw hu prgdoh Whuplql/ yru doohp idnwlvfkh Prgdolwçwhq1 Lq
ghq phlvwhq Prgdoorjlnhq zhughq klqjhjhq glh orjlvfkhq Hljhqvfkdiwhq idnwlvfkhu Prgdolwçwhq
ÿehukdxsw qlfkw ehwudfkwhw/ pdq ehjqÿjw vlfk plw ghq orjlvfkhq Prgdolwçwhq1 Grfk dxfk lq
eh}xj dxi glh orjlvfkhq Prgdolwçwhq zlug ghp Hlq}hozlvvhqvfkdiwohu nhlqh Kloih jhohlvwhw/ gd hu
ÿehu nhlqh Nulwhulhq yhuiÿjw/ qdfk ghqhq hu dxv ghu Ylhoidow ghu prgdoorjlvfkhq V|vwhph hlq iÿu
vhlqh ]lhoh sdvvhqghv dxvzçkohq nùqqwh1 Ghu Kdxswpdqjho doohu glhvhu V|vwhph ehvwhkw gdulq/
gd� nhlqh h{sol}lwh Gh�qlwlrq ghu prgdohq Whuplql jhjhehq zlug1 Zlu ehkdqghoq lq glhvhp
Ndslwho qlfkw glh yhuvfklhghqhq V|vwhph ghu Prgdoorjln/ vrqghuq ehvfkçiwljhq xqv plw hlqhu
H{solndwlrq prgdohu Whuplql1 Hlqh vhku jxwh Hlqiÿkuxqj lq ghq khxwljhq Hqwzlfnoxqjvvwdqg
ghu prgdohq Orjln xqg hlqh Gduvwhooxqj ghu zlfkwljvwhq V|vwhph ghu prgdohq Orjln �qghw ghu
Ohvhu lq +Kxjkhv2Fuhvvzhoo 4<:;,1

4816 Ghxwxqjvyhuvxfkh idnwlvfkhu Prgdolwçwhq xqg lkuh Pçqjho
U1 Fduqds vfkoçjw irojhqgh Gh�qlwlrq idnwlvfkhu Prgdolwçwhq yru= Hlqh Dxvvdjh lvw idnwlvfk qrw0
zhqglj +lq vhlqhu Whuplqrorjlh= ndxvdo zdku, jhqdx gdqq/ zhqq vlh orjlvfk dxv ghu Nodvvh doohu
Juxqgjhvhw}h irojw1 Juxqgjhvhw}h gh�qlhuw hu gdehl dov Ehkdxswxqjhq/ glh glh orjlvfkh Irup
yrq Jhvhw}hvdxvvdjhq kdehq xqg zdku vlqg +Fduqds 4<99,1 Glhvh Dx�dvvxqj ghu idnwlvfkhq
Prgdolwçwhq xqwhuvfkhlghw vlfk yrq ghu K1 Uhlfkhqedfkv +Uhlfkhqedfk 4<87, qxu gdgxufk/ gd�
glhvhu dq glh Juxqgjhvhw}h +xuvsuÿqjolfkh qrprorjlvfkh Vçw}h, glh vwuhqjhuh Irughuxqj vwhoow/
lkuh Zdkukhlw pÿvvh ihvwvwhooedu vhlq1 Hlqh çkqolfkh Dx�dvvxqj yhuwuhwhq dqghuh Dxwruhq +Lylq
4<:6/ Vhuheumdqqlnry 4<:7,1 Dxv ghu Olwhudwxu lvw dxfk ehndqqw/ gd� glh Yhuzhqgxqj prgdohu
Dxvvdjhq yru doohp iÿu Surjqrvhq +Dxvvdjhq ÿehu }xnÿqiwljh Huhljqlvvh, yrq Ehghxwxqj lvw1
Dxvvdjhq ÿehu }xnÿqiwljh Huhljqlvvh ndqq pdq qlfkw xqplwwhoedu gxufk Ehredfkwxqj ÿehusuÿ0
ihq1 Pdq ndqq qlfkw rkqh zhlwhuhv ihvwvwhoohq/ re vlh zdku vlqg rghu qlfkw/ gd glh Huhljqlvvh/ yrq
ghqhq glh Uhgh lvw/ qrfk qlfkw h{lvwlhuhq1 Surjqrvhq vwhoow pdq dxi/ lqghp pdq dxv xqvhuhp
jhjhqzçuwljhq Zlvvhq dxi gdv Dxiwuhwhq rghu Qlfkwdxiwuhwhq }xnÿqiwljhu Huhljqlvvh vfkolh�w1

Hv vhl � hlqh eholheljh hpslulvfkh Dxvvdjh xqg r ghu whuplqleloghqgh Rshudwru �ghu Vdfk0
yhukdow/ gd� 111�/ ghu dxv hlqhu Dxvvdjh hlqhq Vdfkyhukdowvwhuplqxv eloghw1 Pdq vdjw gdqq/ hlq
}xnÿqiwljhv Huhljqlv r� lvw qrwzhqglj/ zhqq dxv ghp jhjhqzçuwljhq Zlvvhq � orjlvfk irojw/
xqg hlq }xnÿqiwljhv Huhljqlv r� lvw xqpùjolfk/ zhqq dxv ghp jhjhqzçuwljhq Zlvvhq �� orjlvfk
irojw1 Ohjhq zlu glh Fduqdsvfkh Dx�dvvxqj ghu idnwlvfkhq Prgdolwçwhq }xjuxqgh/ vr nrpphq
zlu }x ghp Hujheqlv/ gd� nhlq lqglylgxhoohv Huhljqlv qrwzhqglj lvw/ jdq} johlfk/ re hv vlfk xp
hlq jhjhqzçuwljhv/ }xnÿqiwljhv rghu yhujdqjhqhv Huhljqlv kdqghow1 Jhvhw}h kdehq qdfk glhvhu
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481 Ndslwho Prgdoh Suçglndwh
Dx�dvvxqj glh orjlvfkh Irup hlqhu irupdohq Lpsolndwlrq +rezrko qlfkw dooh zdkuhq irupdohq
Lpsolndwlrqhq Jhvhw}h gduvwhoohq, E;%�E� E%� � 'E%��1 Dov Irojhuxqjhq doohlq dxv Iruphoq
glhvhu Irup hukdowhq zlu qlhpdov Iruphoq ghu Irup 'E@�/ zr @ hlqh Lqglylgxhqnrqvwdqwh lvw/
g1 k1 nhlqh Dxvvdjhq ÿehu lqglylgxhooh hpslulvfkh Huhljqlvvh1 Glh Fduqdsvfkh Dx�dvvxqj ghu
idnwlvfkhq Prgdolwçwhq eulfkw }x vwdun plw ghp lp Doowdj xqg lq ghu Zlvvhqvfkdiw ÿeolfkhq
Vsudfkjheudxfk xqg ndqq ghvkdoe qlfkw dn}hswlhuw zhughq1

Hlqh dqghuh Ghxwxqj ghu Prgdolwçwhq vfkoçjw S1 Oruhq}hq yru +Oruhq}hq 4<88/ 4<;:/ Or0
uhq}hq2Vfkzhpphu 4<:6,1 ]xu Huoçxwhuxqj vhlqhu Dx�dvvxqj ghu Prgdolwçwhq vwhoohq zlu xqv
irojhqgh Vlwxdwlrq yru1 Hlqh ehvwlppwh Phqvfkhqjuxssh kdw hlq ehvwlppwhv V|vwhp yrq Dxv0
vdjhq ` dov zdku dn}hswlhuw1 Yrq glhvhq Phqvfkhq zhughq gdqq dxfk dooh Dxvvdjhq dov zdku
dqhundqqw/ glh orjlvfk dxv ghq Dxvvdjhq yrq ` irojhq1 Iÿu hlqh prgdoiuhlh Dxvvdjh � oç�w
vlfk ghu Whuplqxv �qrwzhqglj eh}ÿjolfk `� zlh irojw hlqiÿkuhq= Hlqh Dxvvdjh � lvw qrwzhqglj
eh}ÿjolfk ` jhqdx gdqq/ zhqq � orjlvfk dxv ghq Dxvvdjhq yrq ` irojw1 Zhqqq zlu iÿu �qrw0
zhqglj eh}ÿjolfk`� gdv V|pero �� ehqxw}hq/ nùqqhq zlu glhvh Gh�qlwlrq zlh irojw vfkuhlehq=
��� �(es E` c ��1

Glh dqghuhq Prgdolwçwhq zhughq zlh ÿeolfk gh�qlhuw1 Zçkuhqg Oruhq}hq lq vhlqhq lqkdow0
olfkhq Dxvjdqjvÿehuohjxqjhq ghq Jheudxfk yrq Prgdolwçwhq qxu iÿu ]xnxqiwvdxvvdjhq dov
vlqqyroo ehwudfkwhw/ hujlew vlfk dxv vhlqhu Gh�qlwlrq dehu/ gd� doohv/ zdv zlu zlvvhq/ eh}ÿjolfk
glhvhv Zlvvhqv qrwzhqglj lvw1 Zhqq zlu zlvvhq/ gd� hlqh Huevhqvfkrwh iÿqi Huevhq xqg gd� vlh
Hlzhl� hqwkçow/ vr vlqg qdfk ghu Dx�dvvxqj yrq Oruhq}hq ehlgh Dxvvdjhq qrwzhqglj/ zçkuhqg
pdq qdfk ghp ÿeolfkhq Vsudfkjheudxfk qxu glh }zhlwh dov qrwzhqglj dqvhkhq zÿugh1 Zdu Fdu0
qdsv Dx�dvvxqj ghu Prgdolwçwhq }x hqj/ vr lvw glh yrq Oruhq}hq r�hqedu }x zhlw1 Dx�hughp
iÿkuw vlh }x ghu �idwdolvwlvfkhq� Nrqvhtxhq}= Doohv/ zdv zlu zlvvhq/ lvw qrwzhqglj1 Xp vrofkh
Nrqvhtxhq}hq }x yhuphlghq/ vfkodjhq zlu hlqh dqghuh Ghxwxqj ghu idnwlvfkhq Prgdolwçwhq yru1
Grfk }xqçfkvw zroohq zlu xqv glh orjlvfkh Vwuxnwxu hlqidfkhu prgdohu Dxvvdjhq yhughxwolfkhq1

4817 Glh orjlvfkh Vwuxnwxu hlqidfkhu prgdohu Dxvvdjhq
Vfkrq hlq  ÿfkwljhu Eolfn lq glh Olwhudwxu }xu prgdohq Orjln jhqÿjw/ xp glh xqwhuvfklhgolfkhq
Yhuzhqgxqjvzhlvhq ghu Prgdolwçwhq }x yhughxwolfkhq1 Glh Prgdolwçwhq zhughq dov Rshudwruhq/
dov Suçglndwwhuplql xqg dov Vxemhnwwhuplql +}1 E1 �glh Pùjolfknhlw�, yhuzhqghw1 Zhughq vlh
dov Rshudwruhq yhuzhqghw/ zhughq zlhghuxp yhuvfklhghqduwljh Dujxphqwh glhvhu Rshudwruhq
}xjhodvvhq1 Ehl ghq hlqhq Dxwruhq wuhwhq dov Dujxphqwh prgdohu Rshudwruhq Dxvvdjhq dxi/ ehl
dqghuhq Whuplql1 Lvw gdv ohw}whuh ghu Idoo/ vr zhughq zlhghuxp hqwzhghu eholheljh Whuplql rghu
dehu qxu ehvwlppwh Duwhq yrq Whuplql +}1 E1 Vdfkyhukdowvwhuplql, dov Dujxphqwh }xjhodvvhq1
Glh johlfkh Ylhoidow kdehq zlu ehl hlqhu Yhuzhqgxqj ghu Prgdolwçwhq dov Suçglndwh1 Hlqh
Dxijdeh ghu Orjln ehvwhkw gdulq/ lq glhvhv Gxufkhlqdqghu Rugqxqj }x eulqjhq/ }x yhuvxfkhq/
pùjolfkvw ylhoh glhvhu xqwhuvfklhgolfkhq Yhuzhqgxqjvzhlvhq ghu Prgdolwçwhq phwkrglvfk }x
uhfkwihuwljhq xqg dqghuh dov xqnruuhnw qdfk}xzhlvhq xqg }x yhuzhuihq1 Zlu ehvfkuçqnhq xqv
klhu dxi hlqh Yhuzhqgxqj ghu Prgdolwçwhq dov Suçglndwh1

Ehwudfkwhq zlu }xqçfkvw glh +idnwlvfkhq xqg orjlvfkhq, dohwklvfkhq Prgdolwçwhq1 Glh dohwkl0
vfkhq Prgdolwçwhq� /� xvz1 vlqg Suçglndwh/ xqg dov Vxemhnwh lq prgdohq Dxvvdjhq plw glhvhq
Suçglndwhq nùqqhq qxu Vdfkyhukdowvwhuplql dxiwuhwhq1 Zhqq � hlqh Dxvvdjh lvw/ vr hukdowhq
zlu plw Kloih ghv whuplqleloghqghq Rshudwruv r +�ghu Vdfkyhukdow/ gd� 111�, Vxemhnwwhuplql ghu
Irup r� +�ghu Vdfkyhukdow/ gd� ��,1 Zhqq ' hlq eholheljhv dohwklvfkhv prgdohv Suçglndw lvw/
vr kdehq hlqidfkh prgdoh Dxvvdjhq irojhqgh Irup= 'Er��1

Lq ghu Xpjdqjvvsudfkh xqg lq ghq Zlvvhqvfkdiwvvsudfkhq zhughq }zdu dxfk vwuxnwxuhoo hlq0
idfkh Vdfkyhukdowvwhuplql zlh �Dxwrxqidoo�/ �]xvdpphqvwr��/ �Qlhghuodjh�/ �Jhexuw�/ �Wrg�/
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Devfkqlww 4818 Prgdolwçwhq xqg Zdkukhlwvzhuwh
�Hkhvfkolh�xqj�/ �Hoiphwhuwru� xvz1 yhuzhqghw1 Zhqq @ hlq hlqidfkhu Vdfkyhukdowvwhuplqxv
lvw/ zhughq dxfk prgdoh Dxvvdjhq ghu Irup 'E@� jheloghw1 Hv lvw dehu ohlfkw hlq}xvhkhq/ gd�
vrofkh Vdfkyhukdowvwhuplql @ qxu dov Denÿu}xqj yrq Whuplql ghu Irup r� hlqjhiÿkuw zhughq1

Hlqidfkh prgdoh Dxvvdjhq plw ghq hslvwhplvfkhq Prgdolwçwhq �ehzhlvedu�/ �zlghuohjedu�
xvz1 kdehq hlqh dqghuh orjlvfkh Vwuxnwxu1 Glh Prgdolwçwhq wuhwhq lq lkqhq }zdu dxfk dov
Suçglndwh dxi/ vlh vlqg dehu qxu dxi Vxemhnwh hlqhv dqghuhq W|sv dqzhqgedu1 Zhqq � zlhghu
hlqh Dxvvdjh lvw xqg | hlq whuplqleloghqghu Rshudwru/ ghu dxv hlqhu Dxvvdjh dov Dujxphqw
hlqhq Qdphq glhvhu Dxvvdjh eloghw +jhzùkqolfk yhuzhqghw pdq Dqiÿkuxqjvvwulfkh dov V|pero
iÿu glhvhq Rshudwru,/ vr vlqg Whuplql ghu Irup |� +jhohvhq dov �glh Dxvvdjh ��, Vxemhnwh
lq hslvwhplvfkhq prgdohq Dxvvdjhq1 Lvw ' hlq eholheljhv hslvwhplvfkhv prgdohv Suçglndw/ vr
kdehq hlqidfkh prgdoh Dxvvdjhq plw glhvhp Suçglndw glh Irup 'E|��1

4818 Prgdolwçwhq xqg Zdkukhlwvzhuwh
Lq ghu Jhvfklfkwh ghu Sklorvrsklh xqg ghu Orjln zxugh gdgxufk jur�h Yhuzluuxqj jhvwliwhw/ gd�
pdq glh Prgdolwçwhq hqwzhghu gluhnw dov hlqh Duw yrq Zdkukhlwvzhuwhq ehwudfkwhwh rghu vlh
dehu dqdorj zlh Zdkukhlwvzhuwh ehkdqghowh1 Glhvh Ehjul�vyhuzluuxqj yhuklqghuwh odqjh ]hlw
hlqh yhuqÿqiwljh Ehjuÿqgxqj ghu prgdohq Orjln/ xqg glhvhu ]xvwdqg lvw dxfk jhjhqzçuwlj qrfk
nhlqhvzhjv ÿehuzxqghq1 Vr iÿkuwh hwzd M1 �xndvlhzlf} lq vhlqhu guhlzhuwljhq Orjln hlqhqZdku0
khlwvzhuw �pùjolfk� hlq/ U1 Fduqds lghqwl�}lhuwh orjlvfkh Zdkukhlw xqg orjlvfkh Qrwzhqgljnhlw/
S1 Oruhq}hq jheudxfkw �pùjolfk� xqg �pùjolfkhuzhlvh zdku� v|qrq|p xvz1 Zdkukhlwvzhuwh
vlqg/ zhqq vlh qlfkw eor� dov xqjhghxwhwh whfkqlvfkh Kloivplwwho ghu Orjln yhuzhqghw zhughq/
vsh}lhooh orjlvfkh Suçglndwh/ glh Dxvvdjhq }x0 e}z1 dejhvsurfkhq zhughq1 Zhqq T hlq eholhel0
jhu Zdkukhlwvzhuw lvw/ vr kdehq Dxvvdjhq plw glhvhp Suçglndw irojhqgh orjlvfkh Irup T E|��1

Zhqq � ghu Zdkukhlwvzhuw �zdku� lvw/ vr zlug hu qdfk irojhqghp Gh�qlwlrqvvfkhpd hlqjh0
iÿkuw= �E|�� �(es �1 Klhudxv hujlew vlfk glh Elvxemxqnwlrq �E|�� � �1

Ghu Xqwhuvfklhg }zlvfkhq dohwklvfkhq Prgdolwçwhq xqg Zdkukhlwvzhuwhq lvw r�hqvlfkwolfk/
gd dohwklvfkh Prgdolwçwhq qxu plw Vxemhnwhq ghu Irup r� xqg Zdkukhlwvzhuwh qxu plw Vxe0
mhnwhq ghu Irup |� }x Dxvvdjhq yhunqÿsiw zhughq1 Ghu Xqwhuvfklhg yrq Zdkukhlwvzhuwhq xqg
hslvwhplvfkhq Prgdolwçwhq/ glh ehlgh Vxemhnwhq johlfkhu Irup }xjhvfkulhehq zhughq/ zlug ghxw0
olfk/ zhqq zlu glh Vfkhpdwd }xu Hlqiÿkuxqj ghu Zdkukhlwvzhuwh plw ghq vsçwhu dqjhjhehqhq
Vfkhpdwd }xu Hlqiÿkuxqj hslvwhplvfkhu Prgdolwçwhq yhujohlfkhq1

4819 Gh�qlwlrqvvfkhpdwd }xu Hlqiÿkuxqj idnwlvfkhu Prgdolwçwhq
Zlu yhuzhqghq irojhqgh V|peroln= ` vhl hlq ehvwlppwhv Zlvvhq/ ÿehu gdv hlqh Phqvfkhq0
juxssh yhuiÿjw1 Xqwhu Zlvvhq yhuvwhkhq zlu gdehl hlqh Dxvvdjh +hlqh Dxvvdjhqjhvdpwkhlw/
hlqh Nrqmxqnwlrq yrq Dxvvdjhq,/ ÿehu glh glhvh Phqvfkhqjuxssh deuxiehuhlw yhuiÿjw +g1 k1/ glh
glh Phqvfkhq glhvhu Juxssh lp Jhgçfkwqlv jhvshlfkhuw kdehq xqg dxi Yhuodqjhq vdjhq rghu
vfkuhlehq nùqqhq/ glh lq Qdfkvfkodjhzhunhq/ dxi Wrqeçqghuq dxijh}hlfkqhw lvw xvz1, xqg glh
dx�hughp zdku lvw1 Zlu xqwhuvfkhlghq Zlvvhq dovr yrp yhuphlqwolfkhq Zlvvhq/ yrp Jodxehq
rghu yrq ßehu}hxjxqjhq/ glh eor� dov zdku dqjhqrpphq zhughq1 Glh Iudjh/ zlh pdq Zlvvhq
yrq Jodxehq xqg ßehu}hxjxqjhq xqwhuvfkhlghq ndqq/ odvvhq zlu klhu r�hq/ gd vlh iÿu glh iro0
jhqgh Sureohpdwln qlfkw zhvhqwolfk lvw1 Gdv Zlvvhq ` pùjh dxv hlqhp wkhruhwlvfkhq Whlo C
+Yhuodxivjhvhw}h rghu doojhphlq zlvvhqvfkdiwolfkh Jhvhw}h/ gduxqwhu orjlvfkh Jhvhw}h, xqg hlqhp
uhlq hpslulvfkhq Whlo - +Vlwxdwlrqvehvfkuhlexqjhq/ Udqgehglqjxqjhq, ehvwhkhq/ hv pùjh `
glh Nrqmxqnwlrq C a- vhlq1 Klhuehl zlug qlfkw yrudxvjhvhw}w/ gd� hv hlq doojhphlqhv orjlvfkhv
Yhuidkuhq jlew/ gdv hv jhvwdwwhw/ Jhvhw}hvzlvvhq yrq uhlq hpslulvfkhq Vlwxdwlrqvehvfkuhlexqjhq
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481 Ndslwho Prgdoh Suçglndwh
}x xqwhuvfkhlghq/ vrqghuq hv zlug qxu yrudxvjhvhw}w/ gd� gdv lq mhghp nrqnuhwhq Idooh lujhqg0
zlh pùjolfk lvw1 Gd ` zdku lvw/ lvw hv lqvehvrqghuh orjlvfk zlghuvsuxfkviuhl/ g1 k1/ iÿu hlqh
eholheljh Dxvvdjh � jlow �E` c �a���/ hehqvr jhowhq �EC c �a��� xqg �E- c �a���1
Iÿu glh Qrwzhqgljnhlw � hlqhv Huhljqlvvhv r� eh}ÿjolfk ghv Zlvvhqv ` zçkohq zlu irojhqghv
Gh�qlwlrqvvfkhpd=
G41 ��r� �(es EC a -$ �� a �E-$ ��/

=��r� �(es �EC a - $ �� b E- $ ��/ zrehl C/ ` xqg - nrqvwdqwh Dxvvdjhq
gduvwhoohq1

Zlu vhw}hq gdehl yrudxv/ gd� dooh lq ghq Gh�qlwlrqvvfkhpdwd yrunrphqghq Nrqglwlrqdodxvvd0
jhq dxv Dxvvdjhq ÿehu glh orjlvfkh Irojheh}lhkxqj jhzrqqhq zhughq1 Glh Gh�qlwlrq G4 zlh
dxfk glh irojhqghq Gh�qlwlrqhq ghu dqghuhq Prgdolwçwhq vlqg vr jhzçkow/ gd� iÿu prgdoh Suç0
glndwh lqqhuh xqg çx�huh Qhjdwlrq çtxlydohqw vlqg1 Hv lvw r�hqvlfkwolfk/ gd� pdq yhuvfklhghqh
Gh�qlwlrqvvfkhpdwd ghu prgdohq Suçglndwh hukçow/ mh qdfkghp/ zhofkh Irojheh}lhkxqj pdq
}xjuxqgh ohjw1 Glh Pùjolfknhlw hlqhv Huhljqlvvhv r� zlug klhu zlh ÿeolfk gh�qlhuw=
G51 ��r� �(es ���r��/

=��r� �(es ��r��1
Hv odvvhq vlfk yhuvfklhghqh ]xiçooljnhlwhq hlqhv Huhjlqlvvhv gh�qlhuhq1 Zlu ehwudfkwhq glh iro0
jhqghq=
G61 ���r� �(es ���r�/

=���r� �(es ��r�/
G71 �2�r� �(es � a��r��/

=�2�r� �(es �� b��r�/
G81 ���r� �(es ��r� a��r��/

=���r� �(es ���r� b��r�1
]xu Yhuhlqidfkxqj ghu Vfkuhlezhlvh odvvhq zlu lpzhlwhuhq ghq Lqgh{� ehl ghqPrgdolwçwhq zhj1
Zlu vhw}hq yrudxv/ gd� lq hlqhu Irupho +rghu hlqhp Ehzhlv, ehl doohq idnwlvfkhq Prgdolwçwhq
lpphu ghu johlfkh Lqgh{ � vwhkw1 Zhlwhu vfkuhlehq zlu dqvwhooh yrq r� ÿehudoo @1

Ehl ghq Gh�qlwlrqvvfkhpdwd }xu Hlqiÿkuxqj ghu idnwlvfkhq Prgdolwçwhq kdqghow hv vlfk qlfkw
xp Gh�qlwlrqhq/ gd vlh glh dx�huorjlvfkhq Nrqvwdqwhq ` / C xqg - hqwkdowhq/ glh qlfkw qçkhu
ehvwlppw vlqg1 Hv lvw qlfkw Dxijdeh ghu Orjln/ glhvh Nrqvwdqwhq }x suç}lvlhuhq> ylhophku zlug
lq mhghp Zlvvhqvehuhlfk +lq mhghu Hlq}hozlvvhqvfkdiw, jhvrqghuw ihvwjhohjw/ zdv dov ` / C xqg
- jhzçkow zlug1 Iÿu glh Orjln lvw qxu zlfkwlj/ zhofkh Eh}lhkxqjhq ehl eholheljhq ` / C xqg -
jhowhq1
Dxv ghq dqjhjhehqhq Gh�qlwlrqhq hujhehq vlfk dov Irojhuxqjhq x1 d1 irojhqgh Wkhruhph=
W41 �@ ��@/
W51 �@ � �/
W61 � � �@1
Glh Iruphoq �@ � �/ � � �@/ �@ � �@ vlqg klqjhjhq nhlqh Wkhruhph1
W71 ��@ � ��@/
W81 �@ � ���@/
W91 �� b�@ � ��2@/
W:1 ��@ b�@ � ���@1
Hlqh ghu Dxijdehq ghu prgdohq Orjln ehvwhkw gdulq/ Uhjhoq iÿu vrofkh Içooh dxi}xvwhoohq/ lq
ghqhq vlfk glh Prgdolwçwhq dxi }xvdpphqjhvhw}wh Vdfkyhukdowvwhuplql eh}lhkhq1 Zlu vhw}hq
glh nodvvlvfkh Orjln yrudxv/ xqg hv jlow=
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Devfkqlww 481: Hslvwhplvfkh Prgdolwçwhq

W;1 �@ � ���@/
W<1 �@ ����@/
dqdorj dxfk iÿu dooh ÿeuljhq Prgdolwçwhq1 Pdq ndqq vlfk ohlfkw gdyrq ÿehu}hxjhq/ gd� ehl
xqvhuhu Ghxwxqj ghu Prgdolwçwhq jlow=
W431 �@ a�K � �E@ a K�1
Yrq hlqljhq Dxwruhq zlug dxfk glh Xpnhkuxqj glhvhv Wkhruhpv �E@aK� � �@a�K dn}hswlhuw1
Glhvh Irupho lvw ehl xqvhuhu Ghxwxqj ghu Prgdolwçwhq nhlq Wkhruhp1 Dxv W43 jhzlqqw pdq
ohlfkw=
W441 �E@ b K� ��@ b�K1
Glh Irupho �E@bK� � �@b�K/ glh yrq hlqljhq Dxwruhq dov Wkhruhp ghu Prgdoorjln dn}hswlhuw/
yrq dqghuhq yhuzruihq zlug/ lvw ehl xqvhuhu Ghxwxqj nhlq Wkhruhp1 Klhudxv hujlew vlfk/ gd�
glh Irupho �@ a�K ��E@ a K� nhlq Wkhruhp lvw1

481: Gh�qlwlrqvvfkhpdwd }xu Hlqiÿkuxqj hslvwhplvfkhu Prgdolwçwhq
Zlu xqwhuvfkhlghq }zlvfkhq wkhruhwlvfkhq xqg hpslulvfkhq hslvwhplvfkhq Zlvvhqvprgdolwçwhq1
Dov wkhruhwlvfkh hslvwhplvfkh Prgdolwçwhq vhkhq zlu glh Suçglndwh �ehzhlvedu�/ �xqehzhlvedu�/
�zlghuohjedu�/ �xqzlghuohjedu�/ �hqwvfkhlgedu� xqg �xqhqwvfkhlgedu� dq/ zçkuhqg zlu glh Suç0
glndwh �yhul�}lhuedu�/ �qlfkwyhul�}lhuedu�/ �idovl�}lhuedu�/ �qlfkwidovl�}lhuedu�/ �ÿehusuÿiedu�
xqg �xqÿehusuÿiedu� dov hpslulvfkh hslvwhplvfkh Prgdolwçwhq eh}hlfkqhq1 Dov Vxemhnwh lq
hslvwhplvfkhq prgdohq Dxvvdjhq wuhwhq vwhwv Vxemhnwh ghu Irup |� dxi1

Dxv ghp Vfkhpd }xu Hlqiÿkuxqj idnwlvfkhu Prgdolwçwhq hukdowhq zlu hlq Vfkhpd }xu Hlq0
iÿkuxqj yrq wkhruhwlvfkhq hslvwhplvfkhq Prgdolwçwhq/ zhqq ` qlfkw lq C xqg - xqwhuwhlow
lvw/ g1 k1/ plw Kloih ghu wkhruhwlvfkhq hslvwhplvfkhq Prgdolwçwhq zlug fkdudnwhulvlhuw/ re dxv
hlqhp jhjhehqhq Zlvvhq ` +phlvw lq Irup hlqhv D{lrphqv|vwhpv dqjhjhehq, hlqh Dxvvdjh �
ehzhlvedu/ zlghuohjedu xvz1 lvw1 Zlu vfkodjhq irojhqgh Gh�qlwlrqvvfkhpdwd yru=
G41 �|� lvw ehzhlvedu eh}ÿjolfk `�= ��|� �(es E` c ��>
G51 �|� lvw xqehzhlvedu eh}ÿjolfk `�= ���|� �(es �E` c ��>
G61 �|� lvw zlghuohjedu eh}ÿjolfk `�= `��|� �(es E` c ���>
G71 �|� lvw xqzlghuohjedu eh}ÿjolfk `�= �`��|� �(es �E` c ���>
G81 �|� lvw xqhqwvfkhlgedu eh}ÿjolfk `�= L�|� �(es �E` c �� a �E` c ���>
G91 �|� lvw hqwvfkhlgedu eh}ÿjolfk `�= �L�|� �(es E` c �� b E` c ���1

Lq ghu Orjln wkhruhwlvfkhu hslvwhplvfkhu Prgdolwçwhq zhughq zlhghuxp glh orjlvfkhq Eh}lh0
kxqjhq }zlvfkhq ghq prgdohq Suçglndwhq xqwhuvxfkw/ glh ehl eholheljhp` jhowhq1 Hlqh vrofkh
Orjln zxugh ehlvslhovzhlvh yrq S1 Oruhq}hq +Oruhq}hq 4<88, dxijhedxw/ doohuglqjv plw ghp
Dqvsuxfk hlqhv doojhphlqhq Prgdondonÿov1

Gd` dov zdku dqjhqrpphq zlug/ jlow r�hqedu irojhqgh Eh}lhkxqj }zlvfkhq ghu Ehzhlvedu0
nhlw xqg ghu Zdkukhlw hlqhu Dxvvdjh= �|� � �E|��/ zçkuhqg glh xpjhnhkuwh Vxemxqnwlrq lp
doojhphlqhq qlfkw jlow1

Dxv ghp Vfkhpd }xu Hlqiÿkuxqj ghu idnwlvfkhq Prgdolwçwhq hukdowhq zlu hlq Vfkhpd }xu
Hlqiÿkuxqj ghu hpslulvfkhq hslvwhplvfkhq Prgdolwçwhq/ zhqq C ohhu lvw1 Dov Zlvvhq zhughq
klhu dovr qxu uhlqh Vlwxdwlrqvehvfkuhlexqjhq xqg orjlvfkh Uhjhoq ehwudfkwhw1 Zlu hukdowhq gdqq
irojhqgh Gh�qlwlrqvvfkhpdwd=
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G:1 �|� lvw yhul�}lhuedu eh}ÿjolfk -�= T eo|� �(es E- c ��>
G;1 �|� lvw qlfkw yhul�}lhuedu eh}ÿjolfk -�= �T eo|� �(es �E- c ��>
G<1 �|� lvw idovl�}lhuedu eh}ÿjolfk -�= 8@o|� �(es E- c ���>
G431 �|� lvw qlfkw idovl�}lhuedu eh}ÿjolfk -�= �8@o|� �(es �E- c ���>
G441 �|� lvw ÿehusuÿiedu eh}ÿjolfk -�= �Lo|� �(es E- c �� b E- c ���>
G451 �|� lvw xqÿehusuÿiedu eh}ÿjolfk -�= � �Lo|� �(es �E- c �� a �E- c ���1
Hslvwhplvfkh ßehu}hxjxqjvprgdolwçwhq ehwudfkwhq zlu klhu qlfkw1

481; Gh�qlwlrqvvfkhpdwd }xu Hlqiÿkuxqj orjlvfkhu Prgdolwçwhq
Dxv ghp Vfkhpd }xu Hlqiÿkuxqj idnwlvfkhu dohwklvfkhu Prgdolwçwhq hukçow pdq glh orjlvfkhq
dohwklvfkhqPrgdolwçwhq dxi irojhqghZhlvh= Lq ghpGh�qlwlrqvvfkhpd iÿu glh idnwlvfkh Qrwzhq0
gljnhlw zlug - jhvwulfkhq xqg C gxufk u huvhw}w/ zrehl u glh Jhvhw}h +Wkhruhph/ Wdxwrorjlhq/
Uhjhoq, ghu dn}hswlhuwhq Orjln vlqg/ g1 k1/ qxu glh Jhvhw}h ghu Orjln zhughq dov Zlvvhq/ dxv
ghp jhvfkorvvhq zlug/ }xjhodvvhq1 Zlu hukdowhq gdqq }xqçfkvw irojhqgh Gh�qlwlrq ghu orjlvfkhq
dohwklvfkhq Qrwzhqgljnhlw=
G41 �,r� �(es Eu c ��1
Gd u mhgrfk dov Orjln dn}hswlhuw lvw/ oç�w vlfk glhvh Gh�qlwlrq dxfk irojhqghupd�hq vfkuhlehq=
G4�1 �,r� �(esc �1
Glh orjlvfkh dohwklvfkh Pùjolfknhlw zlug hqwvsuhfkhqg gh�qlhuw dov=
G51 �,r� �(es ��,r��/
rghu dqghuv jhvfkulhehq=
G5�1 �,r� �(es �Ec ���1
Glh orjlvfkh dohwklvfkh ]xiçooljnhlw gh�qlhuhq zlu irojhqghupd�hq=
G61 �,r� �(es ��,r�1
Dxv ghq Gh�qlwlrqhq hujhehq vlfk x1 d1 irojhqgh Wkhruhph +dqvwhooh yrq r� vfkuhlehq zlu
zlhghu @,=
W41 �,@ � �
W51 �� � ��,@
W61 �,�@ � ��,@
W71 � � �,@
W81 �,@ � ��,@1
Gd ehlp Dxiedx mhghu Zlvvhqvfkdiw hlqh Orjln u yrudxvjhvhw}w xqg dnh}swlhuw zlug/ jhowhq
dxi Juxqg ghu jhzçkowhq Gh�qlwlrqhq irojhqgh Eh}lhkxqjhq }zlvfkhq orjlvfkhq xqg idnwlvfkhq
dohwklvfkhq Prgdolwçwhq +glh Lqgl}hv ehl idnwlvfkhq Prgdolwçwhq odvvhq zlu zlhghu zhj,=
W91 �,@ � �@ +zdv orjlvfk qrwzhqglj lvw/ lvw dxfk idnwlvfk qrwzhqglj,
W:1 �@ ��,@ +zdv idnwlvfk pùjolfk lvw/ lvw dxfk orjlvfk pùjolfk,
W;1 ��@ � ��,@ +zdv idnwlvfk qlfkw qrwzhqglj lvw/ lvw dxfk orjlvfk qlfkw qrwzhqglj,
W<1 ��,@ � ��@1 +zdv orjlvfk xqpùjolfk lvw/ lvw dxfk idnwlvfk xqpùjolfk,1
Glh ohw}whq ylhu Wkhruhph }hljhq/ gd� glh orjlvfkhq dohwklvfkhq Prgdolwçwhq Juhq}hq iÿu glh
idnwlvfkhq Prgdolwçwhq ihvwohjhq1
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Devfkqlww 481< Sdudgr{lhq
Yrq sklorvrsklvfkhu Vhlwh zlug plwxqwhu glh Jÿowljnhlw ghu Wkhruhph W90W< ehvwulwwhq1

Lqvehvrqghuh zlug ghu Vdw} yhuzruihq/ gd� hwzdv orjlvfk Xqpùjolfkhv dxfk idnwlvfk xqpùjolfk
vhl1 Glh sklorvrsklvfkhq Ehghqnhq jhjhq glhvhq Vdw} ehuxkhq dxi ghu Yhupxwxqj/ gd� lq glhvhu
Wkhvh glh Orjln ehvwlpphq zÿugh/ zlh glh Zlunolfknhlw }x vhlq kdeh1 Glhvh Ehghqnhq zçuhq
ehjuÿqghw/ zhqq pdq glh orjlvfkhq Prgdolwçwhq dov rqwrorjlvfk ehglqjw dqvhkhq zÿugh1 Dxv
ghq rehq dqjhjhehqhq Gh�qlwlrqvvfkhpdwd ghu orjlvfkhq Prgdolwçwhq lvw dehu huvlfkwolfk/ gd�
glhv ehl xqvhuhu Dx�dvvxqj qlfkw ghu Idoo lvw1 Ehlvslhovzhlvh lvw r� orjlvfk xqpùjolfk/ zhqq glh
Dxvvdjh�� orjlvfk zdku lvw1 Glh orjlvfkhqPrgdolwçwhq hujhehq vlfk dovr doohlq dxv vsudfkolfkhq
Ihvwvhw}xqjhq1 Glhv ehghxwhw qlfkw/ gd� glh orjlvfkhq Prgdolwçwhq hlq iÿu doohpdo jhjhehq vlqg/
ghqq glh Orjln hqwzlfnhow vlfk zlh dooh dqghuhq Zlvvhqvfkdiwhq1 W< ehvdjw qxu= Zhqq pdq
hlqh Vsudfkh xqg hlqh Orjln dn}hswlhuw/ vr hujhehq vlfk doohlq dxv glhvhu Wdwvdfkh hlqljh Vçw}h
�/ iÿu glh jlow ��,r�/ xqg iÿu glhvh Vçw}h jlow gdqq dxfk ��r�1 W< ehkdxswhw qlfkw/ gd� glh
jhzçkowh Vsudfkh xqg lkuh Orjln hlq iÿu doohpdo ihvwvwhkhq1

Dxv ghq Gh�qlwlrqvvfkhpdwd }xu Hlqiÿkuxqj wkhruhwlvfkhu hslvwhplvfkhu Prgdolwçwhq hukçow
pdq Vfkhpdwd iÿu glh orjlvfkhq hslvwhplvfkhq Prgdolwçwhq/ zhqq pdq ` gxufk u huvhw}w=
G71 �,|� �(esc �>
G81 ��,|� �(es �Ec ��>
G91 `�,|� �(es Ec ���>
G:1 �`�,|� �(es �Ec ���>
G;1 L,|� �(es �Ec �� a �Ec ���>
G<1 �L,|� �(es Ec �� b Ec ���1
Zlu vhkhq/ gd� glh Ehkdxswxqjhq ghu orjlvfkhq Ehzhlvedunhlw/ ghu orjlvfkhq Qrwzhqgljnhlw xqg
ghu orjlvfkhq Zdkukhlw hlqhu Dxvvdjh +e}z1 ghu gxufk glh Dxvvdjh ehvfkulhehqhq Vdfkodjh, hl0
qhuvhlwv/ vrzlh glh ghu orjlvfkhq Zlghuohjedunhlw/ ghu orjlvfkhq Xqpùjolfknhlw xqg ghu orjlvfkhq
Idovfkkhlw dqghuhuvhlwv çtxlydohqw vlqg1 Wurw}ghp pÿvvhq glhvh yhuvfklhghqhq Ehkdxswxqjhq
vhku zrko xqwhuvfklhghq zhughq/ lq ghuhq pdqjhoqghu Xqwhuvfkhlgxqj hlqhu ghu Juÿqgh iÿu glh
ihkohukdiwh Ghxwxqj ghu Prgdolwçwhq dov Zdkukhlwvzhuwh olhjw1

481< Dqdo|vh hlqljhu Sdudgr{lhq plw Prgdolwçwhq
Xp hlqljh Vfkzlhuljnhlwhq lq vhlqhu Ehghxwxqjvwkhrulh }x oùvhq/ xqwhuvfklhg J1 Iuhjh }zlvfkhq
hlqhp jhudghq +jhzùkqolfkhq, xqg hlqhp xqjhudghq Yrunrpphq hlqhv Zruwhv lq hlqhp Vdw}
+Iuhjh 4<95,1 Zlu hunoçuhq dq hlqhp Ehlvslho glhvh Xqwhuvfkhlgxqj1 Zhqq zlu lq ghp zdkuhq
Vdw} �Vwhqgkdo vfkulhe ghq Urpdq �Urw xqg Vfkzdu}c � ghq Qdphq �Vwhqgkdo� gxufk ghq
ehghxwxqjvjohlfkhq �Khqu| Eh|oh� huvhw}hq/ hukdowhq zlu ghq Vdw} �Khqu| Eh|oh vfkulhe ghq
Urpdq �Urw xqg Vfkzdu}c �/ ghu johlfkidoov zdku lvw1 Qhkphq zlu klqjhjhq glh johlfkh Huvhw}xqj
lq ghp dov zdku dqjhqrpphqhq Vdw} �Olhvfkhq Pÿoohu zhl�/ gd� Vwhqgkdo ghq Urpdq �Urw xqg
Vfkzdu}c vfkulhe� yru/ vr px� ghu jhzrqqhqh Vdw} �Olhvfkhq Pÿoohu zhl�/ gd� Khqu| Eh|oh ghq
Urpdq �Urw xqg Vfkzdu}c vfkulhe� gxufkdxv qlfkw zdku vhlq/ gd md Olhvfkhq Pÿoohu pùjolfkhu0
zhlvh qlfkw zhl�/ gd� Vwhqgkdo xqg Khqu| Eh|oh hlq xqg glhvhoeh Shuvrq vlqg1 Doojhphlq ndqq
pdq vdjhq/ hlq Whuplqxv @ nrppw lq hlqhu Dxvvdjh � jhudgh yru jhqdx gdqq/ zhqq vlfk ghu
Zdkukhlwvzhuw ghu Dxvvdjh � qlfkw çqghuw/ idoov pdq lq lku ghq Whuplqxv @ gxufk hlqhq eholh0
eljhq ehghxwxqjvjohlfkhq Whuplqxv K huvhw}w/ xqg hu nrppw xqjhudgh yru/ zhqq hu yrunrppw
xqg qlfkw jhudgh yrunrppw1 Hehq glhvhv Nulwhulxp vfkoxj Iuhjh }xu Dejuhq}xqj }zlvfkhq
jhudghq xqg xqjhudghq Yrunrpphq yrq Whuplql lq Dxvvdjhq yru1 Glh phlvwhq Yrunrpphq
yrq Whuplql lq Vçw}hq vlqg jhudgh1 Xqjhudgh Yrunrpphq yrq Whuplql kçqjhq plw vrofkhq
Zhqgxqjhq }xvdpphq zlh �zhl�/ gd��/ �jodxew/ gd��/ �eh}zhlihow/ gd��/ �lvw ÿehuudvfkw/ gd��
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481 Ndslwho Prgdoh Suçglndwh
xqg/ zlh zlu vhkhq zhughq/ dxfk plw prgdohq Whuplql1 Nrqwh{wh/ glh xqjhudgh Yrunrpphq yrq
Whuplql hqwkdowhq/ qhqqw pdq kçx�j dxfk lqwhqvlrqdoh Nrqwh{wh1 Vrofkh Nrqwh{wh ehuhlwhq ghq
Orjlnhuq lpphu Vfkzlhuljnhlwhq/ gd iÿu vlh glh H{whqvlrqdolwçwvuhjho +Huvhw}edunhlwvuhjho,/ ghu
jhpç� eholheljh Whuplql +eholheljh Dxvvdjhq, gxufk ehghxwxqjvjohlfkh lq eholheljhq Dxvvdjhq
rkqh Çqghuxqj yrq ghuhq Zdkukhlwvzhuw huvhw}w zhughq nùqqhq/ vfkhlqedu qxu hlqjhvfkuçqnw
jlow1 Xqvhuhv Hudfkwhqv kloiw glh Xqwhuvfkhlgxqj yrq h{whqvlrqdohq xqg lqwhqvlrqdohq Nrqwh{0
whq ehl ghu Oùvxqj ghu dqvwhkhq Sureohph qlfkw zhlwhu1 Doohlq ghu Klqzhlv gdudlxi/ gd� hv vlfk
xp lqwhqvlrqdoh Nrqwh{wh kdqghow/ qxw}w jdu qlfkwv1

ßehudoo/ zr pdq lq ghu Orjln dxi vrjhqdqqwhq Lqwhqvlrqhq rghu �lqkdowolfkh� Iudjhq yhuzhlvw/
lvw gdv qxu hlq Dq}hlfkhq gdiÿu/ gd� glh ehkdqghowhq Sureohph qrfk qlfkw dxi orjlvfkhu Hehqh
jhoùvw vlqg1 Vwdww }x hlqhu Oùvxqj ehl}xwudjhq/ yhuohlwhw glh vrjhqdqqwh Lqwhqvlrqdolwçw pdqfkhq
Orjlnhu vrjdu gd}x/ vlfk yrq ghp mhzhloljhq Sureohp de}xzhqghq xqg iÿu qlfkw }xvwçqglj }x
hunoçuhq1 Vr eh}zhlihow hwzd Z1 Vwhjpÿoohu ÿehukdxsw glh Pùjolfknhlw hlqhu prgdohq Orjln/ gd
prgdoh Nrqwh{wh lqwhqvlrqdohq Fkdudnwhu kçwwhq +Vwhjpÿoohu 4<9<,1 Dxfk J1 Nodxv ehkdxswhw/
iÿu glh Xqwhuvxfkxqj ghu Prgdolwçwhq vhl glh +irupdoh, Orjln qlfkw }xvwçqglj/ vrqghuq glhvh
zÿughq/ zlh dqghuh vrjhqdqqwh lqwhqvlrqdoh Eh}lhkxqjhq/ ghq Jhjhqvwdqg hlqhu gldohnwlvfkhq
Orjln eloghq +Nodxv 4<97,1 Dxfk vrofk hlq Yrujhkhq wuçjw qdwÿuolfk qlfkw }xu Noçuxqj ghu
Prgdolwçwhq ehl/ ghqq lp Udkphq ghu yrujhvfkodjhqhq gldohnwlvfkhq Orjln ehvwÿqgh qdwÿuolfk
glh johlfkh Sureohpdwln1

Doojhphlq oç�w vlfk }x ghq vrjhqdqqwhq lqwhqvlrqdohq Nrqwh{whq irojhqghv vdjhq= Pdq px�
}zlvfkhq ghp Yrunrpphq yrq Whuplql xqg Dxvvdjhq lq vsudfkolfkhq Dxvguÿfnhq dov Whupl0
ql xqg Dxvvdjhq xqg dov eor� sk|vlvfkh Glqjh +Odxwh/ Olqlhq, xqwhuvfkhlghq1 Ehlvslhovzhlvh
nrppw glh Dxvvdjh � lq ghq Dxvvdjhq �� xqg � a � dov Dxvvdjh yru/ zçkuhqg vlh lq ghq
Dxvguÿfnhq �glh Dxvvdjh �� +v|perolvfk |�, xqg �ghu Vdfkyhukdow/ gd� �� +v|perolvfk r�,
eor� dov sk|vlvfkhv Glqj/ gdv glh Irup � kdw/ yrunrppw1 Ghvkdoe px� lq mhghp Ehuhlfk
ghu Orjln jhqdx gh�qlhuw zhughq/ zdv dov hlq Yrunrpphq hlqhv Whuplqxv rghu hlqhu Dxvvdjh
dq}xvhkhq lvw/ xqg hv jhqÿjw qlfkw/ hlq Yrunrpphq hlqhv Whuplqxv rghu hlqhu Dxvvdjh � lq
hlqhp vsudfkolfkhq Dxvguxfn � dov judsklvfkhq Whlo yrq � }x gh�qlhuhq1 Glhv ndqq qçpolfk
pdqfkpdo }x Pl�yhuvwçqgqlvvhq iÿkuhq1 Dxv ghu Dxvvdjh �Olhvfkhq Pÿoohu vdjw glh Dxvvdjh
�� xqg dxv � � � irojw ehlvslhovzhlvh qlfkw �Olhvfkhq Pÿoohu vdjw glh Dxvvdjh ��/ zhlo � lq
ghu huvwhq Dxvvdjh qlfkw dov Dxvvdjh/ vrqghuq qxu dov judsklvfkhu Whlo yrunrppw1 Glh Dxvvdjh
�Olhvfkhq Pÿoohu vdjw glh Dxvvdjh �� kdw glh orjlvfkh Vwuxnwxu 7E@c |��/ zrehl 7 gdv }zhlvwho0
oljh Suçglndw �gdv huvwh vdjw gdv }zhlwh� lvw/ zçkuhqg @ +Olhvfkhq Pÿoohu, xqg |� +glh Dxvvdjh
�, glh orjlvfkhq Vxemhnwh glhvhu Dxvvdjh vlqg1 � nrppw dehu lq |� qlfkw dov Dxvvdjh/ vrqghuq
qxu dov judsklvfkhu Whlo yru1 Zlug glhv qlfkw ehdfkwhw/ vr nùqqhq Sdudgr{h hqwvwhkhq1 Gruw/
zr J1 Iuhjh yrq vrjhqdqqwhq xqjhudghq Yrunrpphq vsulfkw/ kdqghow hv vlfk lq Zlunolfknhlw
dovr qlfkw xp Yrunrpphq dov Whuplql rghu dov Dxvvdjhq/ vrqghuq qxu xp Yrunrpphq dov
judsklvfkhu Whlo1 Gdv jlow vrzrko iÿu Zhqgxqjhq/ zlh �@ zhl�/ gd� ��/ �@ jodxew/ gd� ��/ �@
eh}zhlihow/ gd� �� xvz1 dov dxfk iÿu prgdoh Dxvvdjhq1 Pdq ndqq ghvkdoe qlfkw vdjhq/ gd� glh
H{whqvlrqdolwçwvuhjho klhu qxu hlqjhvfkuçqnw jlow/ ghqq vlh lvw klhu ÿehukdxsw qlfkw dqzhqgedu1
Qdfk ghu H{whqvlrqdolwçwvuhjho nùqqhq qxu Yrunrpphq yrq vsudfkolfkhq Jheloghq dov Whuplql
e}z1 dov Dxvvdjhq gxufk ehghxwxqjvjohlfkh huvhw}w zhughq/ mhgrfk qlfkw eholheljh judsklvfkh
Whloh1

Gdv Pl�yhuvwçqgqlv hlqhu hlqjhvfkuçqnwhq Jÿowljnhlw ghu H{whqvlrqdolwçwvuhjho iÿu vrjhqdqq0
wh lqwhqvlrqdoh Nrqwh{wh hujlew vlfk dxv irojhqghp Xpvwdqg= Iÿu hlqljh ghu lq Iudjh vwhkhqghq
}zhlvwhooljhq Suçglndwh lq vrjhqdqqwhq lqwhqvlrqdohq Nrqwh{whq jhowhq dxi Juxqg lkuhu Gh�ql0
wlrqhq orjlvfkh Uhjhoq/ glh ghu H{whqvlrqdolwçwvuhjho vhku çkqolfk vlqg xqg glh hv/ hyhqwxhoo xqwhu
ehvwlppwhq }xvçw}olfkhq Ehglqjxqjhq/ jhvwdwwhq/ dxfk eor�h Yrunrpphq yrq judsklvfkhq Whl0

685



Devfkqlww 481< Sdudgr{lhq
ohq gxufk ehvwlppwh Whuplql xqg Dxvvdjhq }x huvhw}hq1 Glh Jÿowljnhlw vrofkhu }xvçw}olfkhu
Uhjhoq px� iÿu mhghv ghu lq Iudjh vwhkhqghq Suçglndwh jhvrqghuw xqwhuvxfkw zhughq/ lq doo0
jhphlqhu Irup oç�w vlfk klhu qlfkwv Yhuelqgolfkhv vdjhq1 Gdv zlug vfkrq ghxwolfk/ zhqq zlu
glh Zhqgxqj �@ vdjw glh Dxvvdjh �� xqwhuvxfkhq1 Glhvh Zhqgxqj zlug lq }zhl juxqgvçw}olfk
yhuvfklhghqhq Ehghxwxqjhq yhuzhqghw1 Ehl ghu hlqhq Yhuzhqgxqjvduw nrppw hv jhqdx dxi glh
Zruw0 xqg Exfkvwdehqirojh ghvvhq dq/ zdv @ vdjw1 R�hqvlfkwolfk ndqq � lq glhvhp Idooh gxufk
nhlqhuohl ehghxwxqjvjohlfkh Dxvvdjhq huvhw}w zhughq +lq ghu Xpjdqjvvsudfkh Yhuzhqgxqj ghu
gluhnwhq Uhgh,1 Ehl ghu dqghuhq Yhuzhqgxqjvduw yrq �@ vdjw glh Dxvvdjh �� nrppw hv qlfkw
dxi glh Zruwirojh yrq � dq/ vrqghuq dxi glh Lqirupdwlrq/ glh @ plw ghu Dxvvdjh � jlew1 Lq
glhvhp Idooh ndqq iÿu � gxufkdxv hlqh ehghxwxqjvjohlfkh Dxvvdjh � jhvhw}w zhughq +lq ghu
Xpjdqjvvsudfkh hqwvsulfkw ghp glh Zlhghujdeh gxufk lqgluhnwh Uhgh,1

Zlu zhqghq xqv mhw}w zlhghu ghq Prgdolwçwhq }x xqg ehwudfkwhq hlqljh yrq Z1 y1 R1 Txlqh
huùuwhuwhq Sdudgr{lhq/ glh vlfk ehl hlqhp xqyruvlfkwljhq Jheudxfk yrq Prgdolwçwhq hujhehq
+Txlqh 4<94,1 ]xqçfkvw vwhoohq zlu glh Txlqhvfkh Dujxphqwdwlrq gdu xqg dqdo|vlhuhq glh
Sureohpdwln gdqq xqwhu ghp Jhvlfkwvsxqnw xqvhuhu Ghxwxqj ghu Prgdolwçwhq1 Txlqh jhkw yrq
irojhqghq zdkuhq Ehlvslhovçw}hq dxv=
+4, Hv lvw qrwzhqglj/ gd� b juù�hu dov . lvw1
+5, Hv lvw qrwzhqglj= Zhqq hv dxi ghp Dehqgvwhuq Ohehq jlew/ vr jlew hv dxi ghp Dehqgvwhuq

Ohehq1
+6, Hv lvw pùjolfk/ gd� glh ]dko ghu Sodqhwhq nohlqhu dov . lvw1
Zhlwhu vhw}w hu yrudxv/ gd� glh Whuplql �glh ]dko ghu Sodqhwhq� xqg �b� vrzlh �Dehqgvwhuq�
xqg �Prujhqvwhuq� mhzhlov ehghxwxqjvjohlfk vlqg xqg gd� glh Huvhw}edunhlwvuhjho iÿu ehghx0
wxqjvjohlfkh Dxvguÿfnh jlow1 Jhqdxhu jhvdjw yhuzhqghw Txlqh qlfkw glh Eh}lhkxqj ghu Eh0
ghxwxqjvjohlfkkhlw yrq Whuplql 4 xqg glh Huvhw}edunhlwvuhjho iÿu ehghxwxqjvjohlfkh Whuplql/
vrqghuq glh Lghqwlwçwvvçw}h �Dehqgvwhuq @ Prujhqvwhuq� xqg �glh ]dko ghu Sodqhwhq ' b� xqg
glh Huvhw}edunhlwvuhjho iÿu Lghqwlwçwhq1 Xqvhuh Irupxolhuxqj plw ghu Ehghxwxqjvjohlfkkhlw lvw
doojhphlqhu1 Xqvhuh Dujxphqwdwlrq jlow dehu dxfk iÿu Lghqwlwçwhq1 Hu xqwhuvfkhlghw gdehl qlfkw
}zlvfkhq hlqhp Yrunrpphq dov Whuplqxv xqg dov eor� judsklvfkhq Whlo1 Qlppw pdq lq ghq
Vçw}hq 406 glh hqwvsuhfkhqghq Huvhw}xqjhq yru/ vr hukçow pdq glh irojhqghq guhl qdfk Txlqhv
Dqvlfkw idovfkhq Vçw}h=
+7, Hv lvw qrwzhqglj/ gd� glh ]dko ghu Sodqhwhq juù�hu dov . lvw1
+8, Hv lvw qrwzhqglj= Zhqq hv dxi ghp Dehqgvwhuq Ohehq jlew/ vr jlew hv dxi ghp Prujhqvwhuq

Ohehq1
+9, Hv lvw pùjolfk/ gd� b nohlqhu dov . lvw1
Txlqh xqg lp Dqvfkox� dq lkq dxfk Z1 Vwhjpÿoohu ghxwhq dooh lq ghq Ehlvslhovçw}hq yrunrp0
phqghq Prgdolwçwhq dov orjlvfkh Prgdolwçwhq1 Ghvkdoe vsulfkw Vwhjpÿoohu gdqq dxfk yrq hlqhu
ehvrqghuhq Ehghxwxqj ghu Nrsxod �lvw� +rkqh glhvh doohuglqjv dq}xjhehq, xqg }zhlihow dq ghu
Pùjolfknhlw hlqhu Prgdoorjln1

]xu orjlvfkhq Dqdo|vh ghu Ehlvslhovçw}h yhuzhqghq zlu qhehq ghq ehuhlwv hlqjhiÿkuwhq iro0
jhqgh Denÿu}xqjhq xqg V|peroh= : iÿu �juù�hu dov�/ 	 iÿu �nohlqhu dov�/ @ iÿu �Dehqgvwhuq�/
K iÿu �Prujhqvwhuq�/ S iÿu �]dko ghu Sodqhwhq�/ � iÿu �dxi 111 jlew hv Ohehq� xqg 4 iÿu glh
Eh}lhkxqj ghu Ehghxwxqjvjohlfkkhlw yrq Whuplql1 Glh lq ghq Dxvvdjhq yrq Txlqh yrunrpphq0
ghq Prgdolwçwhq nùqqhq vrzrko dov dohwklvfkh dov dxfk dov hslvwhplvfkh Prgdolwçwhq jhghxwhw
zhughq1 Re hv vlfk gdehl xp orjlvfkh Prgdolwçwhq kdqghow rghu qlfkw/ odvvhq zlu klhu qrfk
r�hq1 Glh Vçw}h 406 kdehq gdqq lq xqvhuhu V|peroln irojhqgh Irup=
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+4, �rEb : .�
+5, �rE� E@�$ � E@��
+6, �rES 	 .�

+4�, �|Eb : .�
+5�, �|E� E@�$ � E@��
+6�, �`�|ES 	 .�1

Klhudxv huvfkolh�w Txlqh plw Kloih yrq +d, |@4 |K xqg +e, |S4 |b glh Vçw}h 709=
+7, �rES : .�
+8, �rE� E@�$ � EK��
+9, �rEb 	 .�

+7�, �|ES : .�
+8�, �|E� E@�$ � EK��
+9�, �`�|Eb 	 .�1

Vhkhq zlu xqv Txlqhv Yrudxvvhw}xqjhq hwzdv qçkhu dq1 Glh Vçw}h 4/ 5/ 4� xqg 5� vlqg xqsureoh0
pdwlvfk xqg nùqqhq dn}hswlhuw zhughq1 Dqghuv vlhkw hv plw ghq Yhupxwxqjhq 6/ 6� vrzlh ghq
Eh}lhkxqjhq +d, |@ 4 |K +e}z1 @ ' K, xqg +e, |S 4 |b +e}z1 S ' b, dxv1 Zhqq |S hlq lqglyl0
gxhoohu Vxemhnwwhuplqxv lvw +hlq uljlg ghvljqdwru,/ vr lvw r�hqvlfkwolfk glh Dxvvdjh �rES 	 .�
+e}z1 �`�|ES 	 .�, idovfk1 Zhqq |S hlq doojhphlqhu Whuplqxv lvw/ vr lvw glh Dxvvdjh�rES 	 .�
+�`�|ES 	 .�, zdku/ dehu glh Dxvvdjh |S4 |b lvw idovfk1 Xp }x 9 e}z1 9� }x jhodqjhq/ vfkolh�w
Txlqh dxi mhghq Idoo dxv hlqhu idovfkhq Suçplvvh1

Çkqolfk yhukçow hv vlfk plw ghp vfkhlqeduhq Sdudgr{ ghu Whuplql �Dehqgvwhuq� xqg �Pru0
jhqvwhuq�1 Pdq ndqq glhvh Whuplql dov orjlvfk hlqidfkh dqdo|vlhuhq/ glh ehghxwxqjvjohlfk vlqg/
g1 k1/ hv jlow gdqq |@4 |K +e}z1 @ ' K,1 Gdqq hqwkçow Txlqhv Sdudgr{ dehu qlfkwv Sdudgr{hv1
Pdq ndqq glh ehlghq Whuplql dehu dxfk dov orjlvfk }xvdpphqjhvhw}w xqg qlfkw ehghxwxqjv0
johlfk dqdo|vlhuhq/ g1 k1/ hv jlow gdqq �E|@ 4 |K� +e}z1 �E@ ' K�,1 Lq glhvhp Idooh lvw dehu
hlqh yrq Txlqhv Yrudxvvhw}xqjhq idovfk1 Lq Zhvvho 4<:: xqg lq iuÿkhuhq Dx djhq glhvhv Ex0
fkhv kdwwh lfk Txlqh gdiÿu nulwlvlhuw/ gd� hu ehl ghu Nrqvwuxnwlrq vhlqhu Sdudgr{h Whloh yrq
Dxvguÿfnhq huvhw}w/ glh qlfkw dov Whuplql/ vrqghuq qxu dov judsklvfkh Whloh yrunrpphq1 Glhvhu
Hlqzdqg lvw ehuhfkwljw/ ghqq glh Huvhw}edunhlwvuhjho iÿu ehghxwxqjvjohlfkh Whuplql odxwhw=

�
|@4 |K
� d@*Ko /

zrehl gdv V|pero � d@*Ko hlqhq eholheljhq Dxvguxfn gduvwhoow/ ghq pdq dxv � gxufk Huvhw}hq
yrq qxoo rghu phku Yrunrpphq yrq @ dov Whuplqxv lq � gxufk K hukçow1 Lq ghq Ehlvslhohq yrq
Txlqh zlug dehu hlq Dxvguxfn huvhw}w/ ghu qlfkw dov Whuplqxv/ vrqghuq eor� dov judsklvfkhu Whlo
hlqhv }xvdpphqjhvhw}whq Whuplqxv yrunrppw1 Ghu Hlqzdqg kdw dehu zhqlj Jhzlfkw/ gd vlfk
iÿu prgdoh Nrqwh{wh }xvçw}olfkh Huvhw}edunhlwvuhjhoq ehzhlvhq odvvhq/ zhqq pdq xqvhuh Gh�ql0
wlrqhq ghu Prgdolwçwhq dn}hswlhuw1 Vr oç�w vlfk ehlvslhovzhlvh glh irojhqgh Huvhw}edunhlwvuhjho
iÿu wkhruhwlvfkh hslvwhplvfkh Prgdolwçwhq ehzhlvhq=

��|�
|@4 |K

��|� d@*Ko
Ehzhlv=
41 ��|� D1 g1 E1
51 |@4 |K D1 g1 E1
61 ` D1 g1 E1
71 ` c � +41/ Ghi1,
81 c � +61/ 71,
91 c � d@*Ko +51/ 81,
:1 ` c � d@*Ko +61/ 91,
;1 ��|� d@*Ko +:1/ Ghi1,
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Devfkqlww 481< Sdudgr{lhq
Dqdorj oç�w vlfk irojhqgh Huvhw}edunhlwvuhjho iÿu ehghxwxqjvjohlfkh Dxvvdjhq ehzhlvhq=

��|�
|� 4 |�

��|� d�*�o 1

Iÿu idnwlvfk dohwklvfkh Prgdolwçwhq jlow glh irojhqgh Huvhw}edunhlwvuhjho iÿu ehghxwxqjvjohlfkh
Whuplql=

��r�
|@4 |K

��r� d@*Ko
Ehzhlv=
41 C a- D1 g1 E1
51 C a-$ � D1 g1 E1
61 �E-$ �� D1 g1 E1
71 |@4 |K D1 g1 E1
81 C a-$ � d@*Ko +51/ 71/ HU,
91 �E-$ � d@*Ko� +61/ 71/ HU,
:1 EC a-$ � d@*Ko� a E-$ � d@*Ko� +81/ 91,
;1 ��r� d@*Ko +:1/ Ghi1,
Dqdorj oç�w vlfk glh irojhqgh Uhjho iÿu ehghxwxqjvjohlfkh Dxvvdjhq ehzhlvhq=

��r�
|� 4 |�

��r� d�*�o
Dxfk iÿu hlqljh dqghuh yrq Txlqh dqjhiÿkuwhq vrjhqdqqwhq lqwhqvlrqdohq Nrqwh{wh odvvhq vlfk
dqdorj }xvçw}olfkh Huvhw}xqjvuhjhoq irupxolhuhq xqg ehzhlvhq1
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491 Ndslwho
Zlvvhqvfkdiwvorjln

4914 Doojhphlqh Fkdudnwhulvwln ghu Zlvvhqvfkdiwvorjln
Lq ghq ohw}whq Mdku}hkqwhq kdw vlfk ghu Xqwhuvxfkxqjvehuhlfk ghu Orjln zhvhqwolfk huzhlwhuw1
Zduhq hv elv }x Ehjlqq xqvhuhv Mdkukxqghuwv yru doohp glh Lqwhuhvvhq ghu Pdwkhpdwln/ glh glh
Hqwzlfnoxqj ghu Orjln iùughuwhq/ vr zhqghw vlfk glh Dxiphunvdpnhlw ghu Orjlnhu jhjhqzçuwlj
lpphu vwçunhu orjlvfkhq Sureohphq ghu Zlvvhqvfkdiw ÿehukdxsw/ lqvehvrqghuh ghu hpslulvfkhq
Zlvvhqvfkdiwhq xqg ghu Sklorvrsklh/ }x1 Qhehq hlqhu jhzlvvhq Prgl�ndwlrq ghu wudglwlrqhoohq
Ehuhlfkh ghu Orjln }hljw vlfk glhv yru doohp lq ghu Dxvduehlwxqj hlqhu doojhphlqhq Whuplql0
wkhrulh/ dehu dxfk dq ghu orjlvfkhq Ehduehlwxqj ylhohu vsh}lhoohu Whuplql/ glh lq yhuvfklhghqhq
hpslulvfkhq Zlvvhqvfkdiwhq xqg lq ghu Sklorvrsklh yhuzhqghw zhughq1 Gdv Hujheqlv glhvhu or0
jlvfkhq Xqwhuvxfkxqjhq lvw hlqh Uhlkh qhxhu Ehuhlfkh ghu Orjln1 Vr zhughq hwzd glh prgdohq
Whuplql �pùjolfk�/ �qrwzhqglj�/ �}xiçoolj�/ xvz1 lq ghu prgdohq Orjln/ glh Zhuwxqjvsuçgl0
ndwh �jxw�/ �vfkohfkw�/ �ehvvhu�/ xvz1 lq ghu Zhuwxqjvorjln/ glh Whuplql �iuÿkhu�/ �vsçwhu�/
�johlfk}hlwlj� lq ghu ]hlworjln/ gdv H{lvwhq}suçglndw lq ghu h{lvwhqwlhoohq Orjln xqg glh orjlvfkhq
Hljhqvfkdiwhq ghu Whuplql �Xuvdfkh�/ �Zlunxqj� lq ghu Orjln yrq Ndxvdodxvvdjhq fkdudnwhul0
vlhuw1 Glh Dxi}çkoxqj olh�h vlfk qrfk iruwvhw}hq1 Pdq id�w dooh glhvh Xqwhuvxfkxqjhq xqwhu glh
Vdpphoeh}hlfkqxqj Zlvvhqvfkdiwvorjln }xvdpphq/ glh vlfk lq pdqfkhu Klqvlfkw yrq ghq wudgl0
wlrqhoohq Ehuhlfkhq ghu pdwkhpdwlvfkhq Orjln +ghu nodvvlvfkhq Dxvvdjhq0 xqg Txdqwruhqorjln,
xqwhuvfkhlghw1 Lkuh Xqwhuvxfkxqjhq iÿkuhq qlfkw lpphu }xp Dxiedx yrq orjlvfkhq Ndonÿohq/
vrqghuq pdqfkpdo qxu }xu Hlqiÿkuxqj hlq}hoqhu Gh�qlwlrqhq xqg Ehkdxswxqjhq/ }xu Suç}lvlh0
uxqj ghu Ehghxwxqj ehvwlppwhu vsudfkolfkhu Dxvguÿfnh/ }xu Irupxolhuxqj ghu Dqzhqgxqjv0
ehglqjxqjhq ehvwlppwhu Ndonÿoh xvz1 Zlu nùqqhq klhu glh Hujheqlvvh ghu Zlvvhqvfkdiwvorjln
qlfkw v|vwhpdwlvfk gduvwhoohq/ vrqghuq zçkohq qxu hlqljh Sureohph dxv/ glh dehu ghq Fkdudnwhu
zlvvhqvfkdiwvorjlvfkhu Xqwhuvxfkxqjhq dxvuhlfkhqg yhughxwolfkhq1 Dxviÿkuolfkhuh Gduvwhooxq0
jhq �qghq Vlh lq Vlqrzmhz2Zhvvho 4<:8/ Vlqrzmhz +]lqry*hy, 4<:8/ 4<;6d/ 4<;6e/ Zhvvho 4<:5/
Zhvvho 4<::/ Wdydqhf 4<93/ 4<97/ 4<98/ 4<:5/ 4<:6/ 4<::/ Vfkh"hu 4<<71

4915 Orjlvfkh W|shq yrq Jhjhqvwçqghq
Whuplql/ glh Jhjhqvwçqgh eh}hlfkqhq/ odvvhq vlfk lq W|shq hlqwhlohq/ qçpolfk lq Whuplql/ glh
Lqglylgxhq/ glh Nodvvhq yrq Lqglylgxhq/ glh Yhuçqghuxqjhq xqg Hqwzlfnoxqjhq yrq Jhjhqvwçq0
ghq/ glh uçxpolfkh xqg }hlwolfkh Vwuxnwxuhq/ glh ixqnwlrqdoh Dekçqjljnhlwhq/ glh Ndxvdo}xvdp0
phqkçqjh xvz1 eh}hlfkqhq1 Hqwvsuhfkhqg xqwhuvfkhlghw pdq dxfk W|shq yrq Jhjhqvwçqghq/
zdv lq ghu Vsudfkh lq ghu Yhuzhqgxqj yrq Zùuwhuq zlh �Lqglylgxxp�/ �Nodvvh�/ �Yhuçq0
ghuxqj�/ �Hqwzlfnoxqj�/ �]xvdpphqkdqj�/ �Vwuxnwxu� xvz1 vhlqhq Dxvguxfn �qghw1 Ghu
huzçkqwh Xqwhuvfklhg ghu Whuplql }hljw vlfk gdulq/ gd� vlh qdfk yhuvfklhghqhq orjlvfkhq Uhjhoq
lq ghq Jheudxfk hlqjhiÿkuw zhughq xqg gd� gdv Rshulhuhq plw lkqhq lq ghu Vsudfksud{lv qdfk
yhuvfklhghqhq orjlvfkhq Uhjhoq uhjxolhuw zlug1 Vr kdehq hwzd glh Dxvguÿfnh �Gdv Lqglylgxxp @
lvw lq ghu Nodvvh K hlqjhvfkorvvhq� xqg �Hlq Huhljqlv @ lvw hlqh Xuvdfkh hlqhv Huhljqlvvhv K� }zdu
glh çkqolfkh orjlvfkh Vwuxnwxu � E@c K� +g1 k1/ vlh vlqg ehlgh Dxvvdjhq plw hlqhp }zhlvwhooljhq
Suçglndw xqg plw }zhl Vxemhnwhq,/ grfk ehvlw}hq vlh yhuvfklhghqh orjlvfkh Hljhqvfkdiwhq/ glh
gdgxufk ehglqjw vlqg/ gd� ghu huvwh glh Dxvguÿfnh �Lqglylgxxp� xqg �Nodvvh�/ ghu }zhlwh dehu
glh Dxvguÿfnh �Huhljqlv� xqg �Xuvdfkh� hqwkçow1 Hv jlew hlqh jdq}h Uhlkh yrq vsudfkolfkhq
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491 Ndslwho Zlvvhqvfkdiwvorjln
Dxvguÿfnhq/ glh hlqhq yhuvfklhghqhq Vlqq lq Dekçqjljnhlw gdyrq kdehq/ plw Jhjhqvwçqghq
zhofkhq orjlvfkhq W|sv pdq vlh dvvr}llhuw1 Vr kdw hwzd gdv Zruw �h{lvwlhuw� lq Dxvguÿfnhq
�@ h{lvwlhuw� hlqhq yhuvfklhghqhq Vlqq lq Dekçqjljnhlw gdyrq/ re @ hlq lqglylgxhoohu rghu doo0
jhphlqhu Whuplqxv/ hlq Whuplqxv hlqhu Nodvvh rghu hlqhv Lqglylgxxpv xvz1 lvw1 Lp zhlwhuhq
ehwudfkwhq zlu hlqljh juxqgohjhqgh orjlvfkh W|shq yrq Jhjhqvwçqghq +hqwvsuhfkhqg yrq Whupl0
ql, xqg glh Ehglqjxqjhq/ xqwhu ghqhq lkqhq Phunpdoh +hqwvsuhfkhqg Suçglndwh, }xjhvfkulhehq
zhughq/ g1 k1 glh Ehglqjxqjhq lkuhu Suçglndwlrq1

4916 Lqglylgxhq
Ghu Dxvguxfn �@ lvw hlq Lqglylgxxp� lvw plw ghp Dxvguxfn �/@c lvw hlq lqglylgxhoohu Whuplqxv�
vlqqjohlfk1 Ghu Whuplqxv �Lqglylgxxp� zlug dov Yhudoojhphlqhuxqj vrofkhu Whuplql hlqjhiÿkuw
xqg dov Yhudoojhphlqhuxqj lqglylgxhoohu Whuplql qdfk ghp Vfkhpd= Zhqq @ hlq lqglylgxhoohu
Whuplqlv lvw/ vr @ X�Lqglylgxxp� +g1 k1/ @ lvw hlq Lqglylgxxp,1

Mhghv Lqglylgxxp lvw hlq Jhjhqvwdqg1 Grfk 0 zlu zlhghukrohq 0 ghu Whuplqxv �Lqglylgxxp�
zlug dov Klqzhlv gdudxi yhuzhqghw/ gd� hlq jhzlvvhu Whuplqxv @/ plw ghp }xvdpphq glhvhv
Zruw jheudxfkw zlug/ hlq lqglylgxhoohu Whuplqxv lvw1

Lqglylgxhq ehvlw}hq Hljhqvfkdiwhq/ glh vlfk lq ghu Vsudfkh ghu Orjln �{lhuhq odvvhq1 Vr jlow=
Zhqq �@� hlq lqglylgxhoohu Whuplqxv lvw +g1 k1/ zhqq @ hlq Lqglylgxxp lvw,/ vr � E@� c ;@� E@�/
<@� E@� c � E@�� Doojhphlqh Whuplql ehvlw}hq glhvh Hljhqvfkdiw qlfkw1 Hpslulvfkh Lqglylgxhq
kdehq dx�hughp ehvrqghuh Hljhqvfkdiwhq/ glh lq ghu Gh�qlwlrq ghv Dxvguxfnv �hpslulvfkhv
Lqglylgxxp� vhoevw ehuÿfnvlfkwljw zhughq1 Zhqq hwzd hlq hpslulvfkhv Lqglylgxxp @ }x hlqhu
ehvwlppwhq ]hlw dxiwudw +hqwvwdqg,/ vr kdw hv yru glhvhu ]hlw qlhpdov h{lvwlhuw1 Gdehl lvw
glhv nhlqh rqwrorjlvfkh Dqqdkph/ vrqghuq hlq Whlo hlqhu lpsol}lwhq Gh�qlwlrq ghv Dxvguxfnv
�hpslulvfkhv Lqglylgxxp� vhoevw/ ghu yroonrpphq ghu lqwxlwlyhq Dx�dvvxqj ghu Lqglylgxdolwçw
dov Qlfkwzlhghukroedunhlw hqwvsulfkw1

4917 Nodvvhq xqg Dqkçxixqjhq
Ghu Phqjhq0 rghu Nodvvhqehjul� +glh Whuplql �Phqjh� xqg �Nodvvh� yhuzhqghq zlu v|qrq|p,
lvw hlqhu ghu Juxqgehjul�h ghu nodvvlvfkhq Pdwkhpdwln xqg Orjln1 Dxfk lq ghu phwkrgror0
jlvfkhq xqg sklorvrsklvfkhq Olwhudwxu zlug ghu Phqjhqjul� lpphu kçx�jhu yhuzhqghw1 Hlq0
jhiÿkuw xqg v|vwhpdwlvfk xqwhuvxfkw zxugh glhvhu Ehjul� yrq J1 Fdqwru/ ghp Ehjuÿqghu ghu
pdwkhpdwlvfkhq Phqjhqwkhrulh1 Hu gh�qlhuw hlqh Phqjh irojhqghupd�hq= �Xqwhu hlqhu /Phq0
jhc yhuvwhkhq zlu mhgh ]xvdpphqidvvxqj � yrq ehvwlppwhq zrkoxqwhuvfklhghqhq Remhnwhq 6
xqvhuhu Dqvfkdxxqj rghu xqvhuhv Ghqnhqv +zhofkh glh /Hohphqwhc yrq � jhqdqqw zhughq, }x
hlqhp Jdq}hq� +Fdqwru 4<99/ V1 5;5,1

Çkqolfkh Gh�qlwlrqhq �qghq zlu dxfk lq prghuqhq Eÿfkhuq }xu Phqjhqohkuh xqg Nodvvhq0
orjln1 Vr zlug hwzd gh�qlhuw= Gdv Zruw /Phqjhc ehghxwhw hlqh ]xvdpphqidvvxqj ehvwlppwhu
Remhnwh }x hlqhp Jdq}hq1 Dov Ehlvslho iÿu hlqh Phqjh zlug hlq Nrue Çsiho dqjhiÿkuw1 ßehu
glhvh Phqjh olh�h vlfk gdqq dxvvdjhq/ gd� vlh vfkzhu vhl/ gd� glh Çsiho xqwhuhlqdqghu yhuvfklh0
ghq vlqg/ gd� lkuh Jhvdpw}dko <: lvw1 Lq hohphqwduhq Vwdqgdugzhunhq ghu Pdwkhpdwln �qghq
zlu Vçw}h zlh= Glh Jhvdpwkhlw ghu dxi hlqhp Sdunsodw} dejhvwhoowhq Idku}hxjh lvw hlqh Phqjh1
Glh Jhvdpwkhlw ghu lq hlqhp ]lpphu dqzhvhqghq Shuvrqhq lvw hlqh Phqjh1

Dooh glhvh Ehvwlppxqjhq yrq Phqjhq vlqg nhlqh Gh�qlwlrqhq lp vwuhqjhq Vlqqh ghv Zru0
whv1 Dxv lkqhq odvvhq vlfk nhlqh Irojhuxqjhq deohlwhq/ xqg vlh hqwvsuhfkhq dxfk qlfkw ghp
sudnwlvfkhq Yrujhkhq ghv Pdwkhpdwlnhuv ehl ghu Elogxqj yrq Phqjhq1 Dx�hughp zhughq klhu
Phqjhq içovfkolfkhuzhlvh vwhwv plw Dqkçxixqjhq +Jhjhqvwdqgvjhvdpwkhlwhq, lghqwl�}lhuw1
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Devfkqlww 4917 Nodvvhq xqg Dqkçxixqjhq
Qdfk ghu khxwh lq ghu pdwkhpdwlvfkhq Juxqgodjhqiruvfkxqj ÿeolfkhq Dx�dvvxqj vlqg Nodv0

vhq nhlqh nrqnuhwhq/ vrqghuq devwudnwh Remhnwh/ xqg jheloghw zhughq vlh qlfkw gxufk ]x0
vdpphqidvvxqj/ vrqghuq gxufk Devwudnwlrq dxv çtxlydohqwhq hlqvwhooljhq Dxvvdjhqixqnwlrqhq1
Zhqq iÿu }zhl Dxvvdjhixqnwlrqhq � Er� xqg 'Er� jlow= ;rE� Er� � 'Er��/ vr zlug plw Kloih
ghu }zlvfkhq lkqhq ehvwhkhqghq Çtxlydohq}uhodwlrq eh}ÿjolfk ghu Yduldeohq r hlqh Devwudnwlrq
gxufkjhiÿkuw1 Glhvh Devwudnwlrq ehghxwhw/ gd� zlu xqv lq xqvhuhq Dxvvdjhq ÿehu Dxvvdjhixqn0
wlrqhq dxi vrofkh ehvfkuçqnhq/ glh iÿu dooh Dxvvdjhixqnwlrqhq/ }zlvfkhq ghqhq glh jhqdqqwh
Çtxlydohq}uhodwlrq eh}ÿjolfk ghu Yduldeohq r ehvwhkw/ lq johlfkhu Zhlvh jhowhq1 Glh gxufk glhvh
Devwudnwlrq jhzrqqhqhq devwudnwhq Remhnwh/ glh qlfkwv dqghuhv dov hlqh hlqjhvfkuçqnwh Uh0
ghzhlvh ÿehu Dxvvdjhixqnwlrqhq gduvwhoohq/ eh}hlfkqhq zlu plw 5r � Er�1 Iÿu glhvh Devwudnwd
jlow=
E5r � Er� '5r 'Er�� � ;rE� Er� � 'Er��1

Dxfk hqgolfkh Phqjhq/ glh jhzùkqolfk gxufk hlq Yhu}hlfkqlv lkuhu Hohphqwh +gxufk ]xvdpphq0
idvvxqj }x hlqhp Jdq}hq, dqjhjhehq zhughq/ odvvhq vlfk dov Devwudnwd yrq Dxvvdjhixqnwlrqhq
gduvwhoohq1 Vr ndqq hwzd glh Phqjh i@c Kj/ glh dxv ghq Hohphqwhq @ xqg K ehvwhkw/ dov De0
vwudnwxp ghu Dxvvdjhixqnwlrq r ' @ b r ' K gh�qlhuw zhughq/ g1 k1 dov 5r Er ' @ b r ' K�1 Glh
Hohphqwuhodwlrq 5 oç�w vlfk iÿu hlqh Nodvvh g '5r � Er� gh�qlhuhq gxufk %5g �(es � E%�1

Dxv hlqhu xqhuiÿooeduhq Dxvvdjhixqnwlrq +}1 E1 �Er ' r�, hukçow pdq gxufk Devwudnwlrq glh
ohhuh Nodvvh +5r �Er ' r�,/ glh dov devwudnwhv Remhnw h{lvwlhuw/ gd hv xqhuiÿooeduh Dxvvdjh0
ixqnwlrqhq jlew1 Dxv hlqhu doojhphlqjÿowljhq Dxvvdjhixqnwlrq +}1E1 r ' r, hukçow pdq gxufk
Devwudnwlrq glh xqlyhuvdoh Nodvvh +5r Er ' r�,/ xqg dxfk glhvh h{lvwlhuw/ gd hv doojhphlqjÿo0
wljh Dxvvdjhixqnwlrqhq jlew1 Lvw pdq vlfk dxfk lq ghu pdwkhpdwlvfkhq Juxqgodjhqiruvfkxqj
lp zhvhqwolfkhq gduÿehu hlqlj/ zlh pdq Nodvvhq eloghw xqg plw lkqhq rshulhuw/ vr zlug lq ghu
Sklorvrsklh ghu Pdwkhpdwln hlq khiwljhu Vwuhlw gduxp jhiÿkuw/ zdv Nodvvhq +Phqjhq, ghqq
qxq hljhqwolfk vlqg xqg lq zhofkhp Vlqqh vlh h{lvwlhuhq1 Mh qdfkghp/ zdv xqwhu hlqhu Nodvvh
yhuvwdqghq zlug/ odvvhq vlfk yhuvfklhghqh Ulfkwxqjhq lq ghu Sklorvrsklh ghu Pdwkhpdwln xq0
whuvfkhlghq1 Ghp Zhvhq qdfk kdqghow hv vlfk gdehl xp hlqh Iruwvhw}xqj ghv plwwhodowhuolfkhq
Xqlyhuvdolhqvwuhlwhv dxi prghuqhu Hehqh1 Vr zlh pdq lp Plwwhodowhu }zlvfkhq Uhdolvwhq/ Qr0
plqdolvwhq xqg Nrq}hswxdolvwhq xqwhuvfkhlghq ndqq/ vr odvvhq vlfk khxwh glh Ulfkwxqjhq lq ghu
Sklorvrsklh ghu Pdwkhpdwln dov Sodwrqlvpxv +Qhruhdolvpxv,/ Qhrqrplqdolvpxv xqg Qhrnrq0
}hswxdolvpxv nodvvl�}lhuhq1 Glhvh Xqwhuvfkhlgxqj hujlew vlfk dxv ghu xqwhuvfklhgolfkhq Dqwzruw
dxi glh Iudjh/ re xqg lq zhofkhp Vlqqh Nodvvhq h{lvwlhuhq1 Glh Sodwrqlnhu vlqg ghu Dqvlfkw/ gd�
iÿu hlqh eholheljh nruuhnw irupxolhuwh Ehglqjxqj +Dxvvdjhixqnwlrq, hlqh Nodvvh jhqdx ghumhql0
jhq Jhjhqvwçqgh h{lvwlhuw/ glh glhvh Ehglqjxqj huiÿoohq1 Vrofkhq Phqjhq zlug hlqh vhoevwçqgljh
H{lvwhq} qhehq ghu H{lvwhq} ghu Hohphqwh ghu Nodvvhq }xjhvfkulhehq1 Gd glhvh Nodvvhqdx�dv0
vxqj }x Dqwlqrplhq iÿkuw/ zhughq jhzlvvh Hlqvfkuçqnxqjhq ghv Nodvvhqehjul�v ehlvslhovzhlvh
lq Irup ghu W|shqwkhrulh yrujhqrpphq1 Hlqljh nrqvhtxhqwh Sodwrqlnhu jhkhq gdehl vr zhlw/
gd� vlh glh Hlqwhloxqj ghu Nodvvhq lq W|shq qlfkw qxu dov hlq Plwwho dqvhkhq/ xp glh Dqwlqr0
plhq ghu Phqjhqohkuh }x yhuphlghq/ vrqghuq glhvhu W|shqklhudufklh hlqh zlunolfkh H{lvwhq}
}xvfkuhlehq1 Ghu Qhruhdolvpxv wulww lq yhuvfklhghqhq jhpç�ljwhq xqg h{wuhphq Iruphq dxi xqg
lvw glh yrukhuuvfkhqgh Ulfkwxqj lq ghu Sklorvrsklh ghu Pdwkhpdwln +D1 Fkxufk/ N1 Jùgho/ U1
Fduqds vhlw vhlqhq Duehlwhq }xu orjlvfkhq Vhpdqwln,/ gd hu glh juù�wh Iuhlkhlw ehlp Rshulhuhq
plw Nodvvhq jhzçkuohlvwhw1 Sklorvrsklvfk lvw hu doohuglqjv qlfkw }x uhfkwihuwljhq1 Glh Qrplqdol0
vwhq +Q1 Jrrgpdq/ Z1 y1 R1 Txlqh/ O1 Khqnlq, wuhwhq jhjhq ghq Sodwrqlvpxv dxi xqg qhkphq
dq/ gd� glh Nodvvhq dov devwudnwh Remhnwh qlfkw jhvrqghuw h{lvwlhuhq xqg gd� Jhjhqvwdqg ghu
Pdwkhpdwln qxu nrqnuhwh/ vlqqolfk zdkuqhkpeduh Jhjhqvwçqgh vhlq nùqqhq1 Doohv/ zdv lvw/ lvw
hlqh Shuvrq rghu hlq Remhnw/ ehkdxswhwh ehlvslhovzhlvh W1 Nrwduel�qvnl1 Ghu sroqlvfkh Orjlnhu
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491 Ndslwho Zlvvhqvfkdiwvorjln
O1 Fkzlvwhn yhuvxfkwh glh Zlghuvsuxfkviuhlkhlw ghu Pdwkhpdwln gdgxufk }x ehzhlvhq/ gd� hu
lkuh Dxvvdjhq dov Dxvvdjhq ÿehu sk|vlvfkh Remhnwh lqwhusuhwlhuwh1 Iÿu glh Qrplqdolvwhq vlqg
Dxvvdjhq ÿehu Nodvvhq +xqg doojhphlq ÿehu devwudnwh Remhnwh, qxu dejhnÿu}wh Dxvguxfnv0
zhlvhq/ lq ghqhq ÿehu nrqnuhwh Remhnwh jhvsurfkhq zlug1 Dxfk glh Nodvvhqdx�dvvxqj yrq S1
Oruhq}hq ndqq pdq dov jhpç�ljwhq Qrplqdolvpxv dqvhkhq1 Ghu hehqidoov qrplqdolvwlvfk rulhq0
wlhuwh Orjlnhu Vw1 Oh�vqlhzvnl yhuzdui glh Phqjhqohkuh xqg edxwh dov Nrqnxuuhq}xqwhuqhkphq
vhlqh Phuhrorjlh dxi/ glh dov hlqh Wkhrulh nrqnuhwhu Jhjhqvwdqgvjhvdpwkhlwhq rghu dov Whlo0
Jdq}hv0Wkhrulh dxijhid�w zhughq ndqq1 Lq glhvhu Wkhrulh jlew hv ehlvslhovzhlvh nhlqh ohhuhq
Jhjhqvwdqgvjhvdpwkhlwhq +Oh�vqlhzvnl 4<5</ V­xshfnl 4<8<,1

Glh Qhrnrq}hswxdolvwhq xqwhuvfkhlghq }zlvfkhq Nrqvwuxnwlrqhq xqg Hqwghfnxqjhq1 Ehl
Nodvvhq kdqghow hv vlfk xp Nrqvwuxnwlrqhq1 Hlqh Nodvvh h{lvwlhuw jhqdx gdqq/ zhqq pdq vlh
dxv ehuhlwv nrqvwuxlhuwhq Nodvvhq rghu dxv lqwxlwly r�hqvlfkwolfk h{lvwhqwhq Nodvvhq nrqvwuxlh0
uhq ndqq1 Hv zhughq dovr nhlqh Nodvvhq dn}hswlhuw/ glh vlfk qlfkw nrqvwuxnwly fkdudnwhulvlhuhq
odvvhq1 Kdxswyhuwuhwhu glhvhu Ulfkwxqj vlqg glh Lqwxlwlrqlvwhq xqg Nrqvwuxnwlylvwhq1 Zlu nùq0
qhq glh dqjhjhehqhq sklorvrsklvfkhq Ulfkwxqjhq klhu qlfkw qçkhu fkdudnwhulvlhuhq/ vrqghuq
pdfkhq qxu hlqljh Ehphunxqjhq/ glh lq jhzlvvhu Klqvlfkw glh Yhuwuhwhu doohu Ulfkwxqjhq ehwuhi0
ihq +dxvjhqrpphq glh vwuhqjhq Qrplqdolvwhq/ glh glh Phqjhqohkuh jdq} yhuzhuihq,1 Huvwhqv lvw
glh lq ghq phlvwhq sklorvrsklvfkhq Glvsxwhq dxijhzruihqh Iudjh �Zdv lvw hlqh NodvvhB� idovfk
jhvwhoow/ xqg pdq ndqq nhlqh yhuelqgolfkh Dqwzruw gdudxi huzduwhq1 ]lunhoiuhl oç�w vlfk/ zlh zlu
vhkhq zhughq/ gdv Zruw �Nodvvh� }xqçfkvw qxu dov orjlvfkhu Rshudwru lq glh Zlvvhqvfkdiwvvsud0
fkh hlqiÿkuhq1 Xqwhu glhvhu Yrudxvvhw}xqj zlug ghxwolfk/ gd� glh Iudjh �Zdv lvw hlqh NodvvhB�
jhqdxvr vlqqorv lvw zlh glh Iudjh �Zdv lvw hlq QlfkwvB�1 Vlqqyroo ndqq pdq qxu dqjhehq/ zlh
glh Nodvvhqwhuplql jheloghw zhughq xqg zlh pdq plw lkqhq rshulhuw1 ]zhlwhqv lvw glh gdujh0
vwhoowh Dx�dvvxqj yrq Nodvvhq dov Devwudnwlrqhq dxv hlqvwhooljhq Dxvvdjhixqnwlrqhq }lunxoçu1
Ehl ghu Gduvwhooxqj ghu nodvvlvfkhq Txdqwruhqorjln kdwwhq zlu jhvhkhq/ gd� glhvh ihvw yrujh0
jhehqh/ zhqq dxfk eholheljh Lqglylgxhqehuhlfkh +Lqglylgxhqphqjhq/ Nodvvhq yrq Lqglylgxhq,
yrudxvvhw}w xqg glh Xqehvwlppwkhlw iÿu Suçglndwh dxvvfkolh�w1 Ehlp Dxiedx ghu nodvvlvfkhq
Txdqwruhqorjln zlug ehl ghu Gh�qlwlrq hlqhu Dxvvdjhixqnwlrq vfkrq yrp Nodvvhqehjul� Jh0
eudxfk jhpdfkw1 Ghq plw Kloih ghv Nodvvhqehjul�v hlqjhiÿkuwhq Ehjul� ghu Dxvvdjhixqnwlrq
ehqxw}w pdq gdqq zlhghuxp/ xp ghq Ehjul� ghu Nodvvh hlq}xiÿkuhq1 Gulwwhqv zlug dxv ghp
Jhvdjwhq ghxwolfk/ gd� ghu Nodvvhqehjul� xqg glh Nodvvhqorjln lq glhvhu Dx�dvvxqj hljhqwolfk
ÿehu ÿvvlj vlqg/ gd hv vlfk ehl lkqhq eor� xp dqghuh Gduvwhooxqjhq ghv Ehjul�v ghu Dxvvdjh0
ixqnwlrq xqg ghu nodvvlvfkhq Txdqwruhqorjln kdqghow1

Xqvhuhv Hudfkwhqv px� pdq }zlvfkhq hlqhp orjlvfkhq Rshudwru �Nodvvh� xqg hlqhp Whu0
plqxv �Nodvvh� xqwhuvfkhlghq +Vlqrzmhz2Zhvvho 4<:8,1 Ghu orjlvfkh Rshudwru �Nodvvh�/ ghu
plw ghp V|pero g gdujhvwhoow zlug/ glhqw }xu Elogxqj yrq xuvsuÿqjolfkhq Nodvvhqwhuplql/ glh
gdehl qdfk irojhqghu Whuplqlelogxqjvuhjho dxijhedxw zhughq= Zhqq @ hlq Vxemhnwwhuplqxv lvw/
vr lvw g@ hlq Vxemhnwwhuplqxv1 g@ lvw hlq lqglylgxhoohu Whuplqxv/ xqg glh plw lkp eh}hlfkqh0
whq Jhjhqvwçqgh vlqg xuvsuÿqjolfkh Nodvvhq1 Glhvh h{lvwlhuhq/ zhqq zlu lkuh Whuplql eloghq1
Zhqq zlu ehlvslhovzhlvh ghq Whuplqxv �glh Nodvvh ghu Dpd}rqhq� eloghq/ vr h{lvwlhuw glhvh
Nodvvh/ rezrko qdwÿuolfk nhlqh Dpd}rqhq h{lvwlhuhq xqg glh ehwuh�hqgh xuvsuÿqjolfkh Nodvvh
ohhu lvw1 Ghu Whuplqxv �Nodvvh� zlug qdfk ghu irojhqghq Yhudoojhphlqhuxqjvuhjho iÿu Whuplql
xuvsuÿqjolfkhu Nodvvhq lq ghq Jheudxfk hlqjhiÿkuw1 Zhqq |� hlq Nodvvhqwhuplqxv lvw/ vr lvw �
hlqh Nodvvh1

Hlqh zlfkwljh Uhodwlrq lq ghu Nodvvhqorjln lvw glh ghv Hlqvfkoxvvhv hlqhv Lqglylgxxpv @ lq
hlqh Nodvvh � +v|perolvfk= @ 5 �,1 Glhvh Uhodwlrq zlug dxfk Hohphqwuhodwlrq jhqdqqw/ xqg
@ qhqqw pdq hlq Hohphqw ghu Nodvvh �1 Glh Hohphqwuhodwlrq lvw luuh h{ly/ dv|pphwulvfk xqg
lqwudqvlwly1
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Devfkqlww 4917 Nodvvhq xqg Dqkçxixqjhq
Hlqh dqghuh zlfkwljh Uhodwlrq ghu Nodvvhqorjln lvw glh ghv Hlqvfkoxvvhv hlqhu Nodvvh lq hl0

qhu Nodvvh +Lqnoxvlrqveh}lhkxqj,1 Hlqh Nodvvh � lvw lq hlqhu Nodvvh � jhqdx gdqq hqwkdowhq
+v|perolvfk= � � �,/ zhqq mhghv Hohphqw ghu Nodvvh � hlq Hohphqw ghu Nodvvh � lvw1 Glh
Lqnoxvlrqveh}lhkxqj lvw uh h{ly/ qlfkw v|pphwulvfk xqg wudqvlwly1 Lvw hlqh Nodvvh � lq hlqhu
Nodvvh � hqwkdowhq xqg dx�hughp glh Nodvvh � lq hlqhu Nodvvh �/ vr vlqg glh ehlghq Nodvvhq
� xqg � lghqwlvfk1

Lq ghu Nodvvhqorjln zhughq phlvw }zhl vsh}lhooh Nodvvhq hlqjhiÿkuw/ qçpolfk glh Qxoonodvvh
+rghu ohhuh Nodvvh, xqg glh Doonodvvh +rghu xqlyhuvdoh Nodvvh,1 Glh Qxoonodvvh hqwkçow nhlq
Hohphqw xqg lvw vhoevw lq doohq Nodvvhq hqwkdowhq1 Glh Doonodvvh hqwkçow dooh lq Iudjh nrpphqghq
Remhnwh dov Hohphqwh1

Dxv jhjhehqhq Nodvvhqwhuplql � xqg � odvvhq vlfk gxufk ehvwlppwh orjlvfkh Rshudwlrqhq
dqghuh Nodvvhqwhuplql eloghq1 Gxufk glh Rshudwlrq ghu Dgglwlrq +rghu Yhuhlqljxqj, yrq }zhl
Nodvvhq � xqg � hukçow pdq glh Yhuhlqljxqjvnodvvh rghu Vxpph glhvhu ehlghq Nodvvhq +v|p0
erolvfk= �^�,/ glh jhqdx glhmhqljhq Hohphqwh hqwkçow/ glh plqghvwhqv hlqhu ghu ehlghq Nodvvhq
� xqg � dqjhkùuhq1 Gxufk glh Rshudwlrq ghu Pxowlsolndwlrq +rghu ghv Gxufkvfkqlwwv, yrq }zhl
Nodvvhq � xqg � hukçow pdq glh Gxufkvfkqlwwvnodvvh rghu gdv Surgxnw glhvhu ehlghq Nodvvhq
+v|perolvfk= �_�,/ glh jhqdx glhmhqljhq Hohphqwh hqwkçow/ glh ehlghq Nodvvhq � xqg � dqjh0
kùuhq1 Hlqh zhlwhuh Rshudwlrq lvw glh ghu Nrpsohphqwelogxqj hlqhu Nodvvh1 Gdv Nrpsohphqw
hlqhu Nodvvh � +rghu glh Nrpsohphqwçunodvvh yrq �/ v|perolvfk= �, hqwkçow dooh glh Hohphqwh/
glh qlfkw Hohphqw ghu Nodvvh � vlqg1

Zlu vdjwhq ehuhlwv/ gd� Vw1 Oh�vqlhzvnl glh Nodvvhqorjln +Phqjhqohkuh, yhuzdui xqg dq lkuh
Vwhooh vhlqh Phuhrorjlh dov Wkhrulh nrqnuhwhu Jhjhqvwdqgvjhvdpwkhlwhq vhw}hq zroowh1 Xqvh0
uhv Hudfkwhqv ehvwhkw nhlq Juxqg/ glh Nodvvhqorjln }x yhuzhuihq1 Pdq px� qxu }zlvfkhq
Nodvvhqwhuplql xqg Whuplql yrq Jhjhqvwdqgvjhvdpwkhlwhq +Dqkçxixqjhq/ Nroohnwlrqhq xvz1,
xqwhuvfkhlghq xqg glh iÿu glhvh yhuvfklhghqhq Whuplqlw|shq xqwhuvfklhgolfkhq orjlvfkhq Uh0
jhoq dxivwhoohq1 Rezrko ehuhlwv J1 Iuhjh dxi ghq Xqwhuvfklhg }zlvfkhq Phqjhq +Nodvvhq, xqg
Dqkçxixqjhq +Nroohnwlrqhq, dxiphunvdp pdfkwh/ zxugh glhvhu Xqwhuvfkhlgxqj lq ghu Orjln
xqjhqÿjhqg Ehdfkwxqj jhvfkhqnw1 Gxufk glh Lqwhuhvvhq ghu Pdwkhpdwln ehglqjw/ zxugh yru
doohp glh orjlvfkh Nodvvhqwkhrulh +Phqjhqohkuh, hqwzlfnhow1 ]x hlqhu orjlvfkhq Wkhrulh yrq Dq0
kçxixqjvwhuplql jlew hv ylho zhqljhu Olwhudwxu/ xqg lkuh Dxvduehlwxqj lvw lq pdqfkhu Klqvlfkw
qrfk hlqh Vdfkh ghu ]xnxqiw1 Zlu zroohq klhu qxu dxi hlqljh lqwxlwly r�hqvlfkwolfkh Xqwhuvfklhgh
}zlvfkhq Nodvvhq xqg Dqkçxixqjhq dxiphunvdp pdfkhq1 Hlqh Dqkçxixqj ehvwhkw dxv lkuhq
Whlohq +Hohphqwhq,/ xqg zhqq nhlqh Whloh h{lvwlhuhq/ vr h{lvwlhuw dxfk nhlqh Dqkçxixqj1 Hv jlew
dovr nhlqh ohhuhq Dqkçxixqjhq/ zçkuhqg glh ohhuh Nodvvh h{lvwlhuw1 Hlqh qxu dxv hlqhp Whlo eh0
vwhkhqgh Dqkçxixqj lvw plw glhvhp Whlo lghqwlvfk/ zçkuhqg hv }zlvfkhq Hlqhuphqjhq xqg lkuhq
Hohphqwhq vwuhqj }x xqwhuvfkhlghq jlow1 Lq Dqkçxixqjhq ehvwhkw hlqh Whlo0Jdq}hv0Eh}lhkxqj/
glh wudqvlwly lvw1 Hlq Dvw/ ghu Whlo hlqhv Edxphv lvw/ zhofkhu zlhghuxp Whlo hlqhv Zdoghv lvw/
lvw dxfk Whlo glhvhv Zdoghv1 Glh Hohphqwuhodwlrq iÿu Nodvvhq lvw klqjhjhq qlfkw wudqvlwly1 Dxi
glh Iudjh/ zlhylho Whloh hlqh nrqnuhwh Dqkçxixqj kdw/ lvw lp doojhphlqhq nhlqh hlqghxwljh Dqw0
zruw pùjolfk/ zçkuhqg ehl hlqhu Phqjh glh ]dko lkuhu Hohphqwh hlqghxwlj ehvwlppw lvw1 Hv
lvw vlqqorv/ qdfk ghq Udxp0 xqg ]hlwnrruglqdwhq/ qdfk ghp Jhzlfkw/ ghu Jhvfkzlqgljnhlw/
qdfk hlqhu Yhuçqghuxqj/ Hqwzlfnoxqj xvz1 yrq Phqjhq rghu Nodvvhq }x iudjhq/ zçkuhqg doo
glhvh Iudjhq iÿu hpslulvfkh Dqkçxixqjhq gxufkdxv vlqqyroo vlqg1 Zlu kdehq klhu glhvh Xq0
whuvfklhgh }zlvfkhq Phqjhq +Nodvvhq, xqg Dqkçxixqjhq dqjhiÿkuw/ zhlo glhvh ehlghq orjlvfk
juxqgvçw}olfk yhuvfklhghqhq Ehjul�velogxqjhq lq ghu orjlvfk0sklorvrsklvfkhq Olwhudwxu vhku riw
gxufkhlqdqghujhzruihq zhughq1 Vr vlqg glh ehlghq irojhqghq ]lwdwh qxu yhuvwçqgolfk/ zhqq
pdq glhvh Ehjul�vyhuzluuxqj plwpdfkw= �Lq ghu julhfklvfkhq Vdjhqzhow vslhow ghu Ehjul� ghu
Dpd}rqhq hlqh jur�h Urooh1 Nhlq Phqvfk ehkdxswhw mhgrfk/ gd� hv hlqh Nodvvh yrq Ohehzhvhq
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491 Ndslwho Zlvvhqvfkdiwvorjln
jlew/ glh glhvhp Ehjul� hqwvsulfkw1� +Nodxv 4<97/ V1 4:4, �Glh H{whqvlrq hlqhv Ehjul�v lvw glh
jhgdqnolfkh Zlghuvslhjhoxqj ghumhqljhq Nodvvh yrq Jhjhqvwçqghq/ ghuhq lqyduldqwhq Phunpdoh
gxufk glh Lqwhqvlrq glhvhv Ehjul�v zlghujhvslhjhow zhughq1� +Nodxv 4<97/ V1 4:;,

Qrfk vfkolpphu zlug glh Yhuzluuxqj/ zhqq pdq hwzd ghq Nodvvhqehjul� lq ghq Vr}ldozlv0
vhqvfkdiwhq rghu ghq Duwehjul� ghu Elrorjlh dov Nodvvhqehjul� lp orjlvfkhq Vlqqh dx�d�w1 Dxv
glhvhu }xohw}w jhqdqqwhq Yhuzhfkvoxqj zlug dehu pdqfkpdo zlhghu yroonrpphq xqehjuÿqghw
ghu Vfkox� jh}rjhq/ iÿu vrofkh Ehjul�velogxqjhq vhl hehq glh Orjln qlfkw }xvwçqglj/ gd hv vlfk
md r�hqvlfkwolfk qlfkw xp orjlvfkh Nodvvhqehjul�h kdqghow1 Glhvhu Vfkox� zçuh ehjuÿqghw/ zhqq
glh Orjln qxu Uhjhoq }xu Elogxqj yrq Nodvvhqwhuplql }xu Yhuiÿjxqj vwhoohq zÿugh1 Gd glhv qlfkw
ghu Idoo lvw/ }hxjw glhvhu Wuxjvfkox� yrq ghu pdqjhoqghq Nhqqwqlv ghu Orjln ehl ghqmhqljhq/
glh lkq yroo}lhkhq1

Zlu xqwhuvfkhlghq zlhghu zlh ehl Nodvvhq }zlvfkhq hlqhp Dqkçxixqjvrshudwru P xqg ghp
Whuplqxv �Dqkçxixqj�1 Uhjhoq }xp Rshulhuhq plw Dqkçxixqjvwhuplql jhehq zlu klhu qlfkw
dq1 Hlqljh vrofkhu Uhjhoq zhughq zlu vsçwhu dq nrqnuhwhq Ehlvslhohq nhqqhqohuqhq1 Lq glhvhp
Devfkqlww ndp hv xqv yru doohp gdudxi dq/ ghq ixqgdphqwdohq Xqwhuvfklhg }zlvfkhq Nodvvhq0
xqg Dqkçxixqjvwhuplql }x yhughxwolfkhq/ gd vhlqh Qlfkwehdfkwxqj lq ghu Sklorvrsklh pdqfkh
Yhuzluuxqj vwliwhw1

4918 Uhodwlrqhq
Hehqvr/ zlh pdq lq ghu orjlvfk0phwkrgrorjlvfkhq Olwhudwxu Nodvvhq phlvw dov Devwudnwlrqhq
dxv hlqvwhooljhq Dxvvdjhixqnwlrqhq dx�d�w/ vr yhuvwhkw pdq Uhodwlrqhq dov Devwudnwlrqhq dxv
}zhl0 xqg phkuvwhooljhq Dxvvdjhixqnwlrqhq1 Dooh lp yruljhq Devfkqlww eh}ÿjolfk glhvhu Nodv0
vhqdx�dvvxqj jhçx�huwhq nulwlvfkhq Ehphunxqjhq eh}lhkhq vlfk dovr dxfk dxi glh hehq jhqdqqwh
Dx�dvvxqj yrq Uhodwlrqhq1 Zlu yhuvwhkhq klhu xqwhu Uhodwlrqvdxvvdjhq Dxvvdjhq plw }zhl0
xqg phkuvwhooljhq Suçglndwhq irojhqghu Duw= �@ lvw juù�hu dov K�/ �@ lvw ehvvhu dov K xqg S�/ �@
eh�qghw vlfk qlfkw }zlvfkhq K xqg S�/ �@ lvw zhuwjohlfk plw K� xvz1 Vrofkh Dxvvdjhq vwhoohq
zlu gxufk V|peroh ghu Irup @k-K gdu/ zrehl k gdv Yrukdqghqvhlq rghu Ihkohq ghu lqqhuhq
Qhjdwlrq = rghu ghv Xqehvwlppwkhlwv}hlfkhqv q lvw/ @ xqg K Vxemhnwwhuplql vlqg +K ndqq hlq
?0Wxsho yrq }zhl rghu phku Vxemhnwwhuplql vhlq, xqg - hlq Whlo ghv Suçglndwhv yrq Dxvvdjhq
ghu hehq dqjhiÿkuwhq Duw lvw1 Zçkuhqg lq xqvhuhu huvwhq Ehlvslhodxvvdjh �@ lvw juù�hu dov K�
gdv yroovwçqgljh Suçglndw odxwhw �gdv Huvwh lvw juù�hu dov gdv ]zhlwh�/ lvw - lq glhvhp Ehlvslho
glh Zhqgxqj �lvw juù�hu dov�1

Iÿu xqvhuh zhlwhuh Gduvwhooxqj vlqg yru doohp }zhl Duwhq yrq Uhodwlrqvdxvvdjhq zlfkwlj/
qçpolfk Yhujohlfkvdxvvdjhq xqg Rugqxqjvdxvvdjhq1 Zlu yhughxwolfkhq klhu qxu glh orjlvfkh
Vwuxnwxu vrofkhu Dxvvdjhq/ rkqh hlq Uhjhov|vwhp }xp Rshulhuhq plw lkqhq dq}xjhehq +yjo1
Vlqrzmhz2Zhvvho 4<:8,1 Lq ehlghq Dxvvdjhduwhq nrpphq glh Uhodwlrqhq �xqwhuwul�w�/ �ÿehu0
wul�w� xqg �johlfk� yru/ glh zlu hqwvsuhfkhqg gxufk 	/ : xqg ' v|perolvlhuhq1 ]zlvfkhq
lkqhq ehvwhkw hlq zhvhqwolfkhu Xqwhuvfklhg1 Lq Yhujohlfkvdxvvdjhq zhughq }zhl Jhjhqvwçqgh @
xqg K eh}ÿjolfk hlqhv ehvwlppwhq Phunpdov � dxi hlqh ehvwlppwh Duw xqg Zhlvh yhujolfkhq/
xqg lp Hujheqlv glhvhu Rshudwlrq zhughq Dxvvdjhq irojhqghq W|sv dxijhvwhoow= �@ ÿehuwul�w
K eh}ÿjolfk ghv Phunpdov ��/ �@ xqwhuwul�w K eh}ÿjolfk ghv Phunpdov � � xqg �@ lvw johlfk
K eh}ÿjolfk ghv Phunpdov �� vrzlh ghuhq lqqhuh Qhjdwlrqhq xqg xqehvwlppwh Iruphq1 Zlu
vfkuhlehq vrofkh Dxvvdjhq gxufk V|peroh ghu Irup= @ 	� K/ @ :� K/ @ '� K/ @= :� K xvz1
Zlu yhuhlqeduhq/ gd� ghu Lqgh{ � klhu vrzrko gdv Phunpdo/ eh}ÿjolfk ghvvhq yhujolfkhq zlug/
dov dxfk glh Duw xqg Zhlvh/ zlh yhujolfkhq zlug/ dqjlew1

Plw Kloih yrq Rugqxqjvdxvvdjhq zlug hlqh Rugqxqj yrq Jhjhqvwçqghq/ lqvehvrqghuh hwzd
lkuh jhjhqvhlwljh uçxpolfkh xqg }hlwolfkh Odjh/ dqjhjhehq1 Lq Rugqxqjvdxvvdjhq zlug glh Rug0
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Devfkqlww 4919 Devwudnwlrq
qxqj yrq +plqghvwhqv, }zhl Jhjhqvwçqghq @ xqg K eh}ÿjolfk hlqhv gulwwhq Jhjhqvwdqghv S +ghp
Eh}xjvsxqnw ghu Rugqxqj, dxi hlqh ehvwlppwh Duw xqg Zhlvh +Yhuidkuhq }xu Ihvwvwhooxqj hlqhu
Rugqxqj, �{lhuw1 Zhqq zlu ghq Eh}xjvsxqnw ghu Rugqxqj xqg gdv Yhuidkuhq }xu Ihvwvwhooxqj
hlqhu Rugqxqj }xvdpphq dov k v|perolvlhuhq/ vr odvvhq vlfk Rugqxqjvdxvvdjhq plw Kloih ghu
Uhodwlrqhq ghv ßehuwuh�hqv/ ghv Xqwhuwuh�hqv xqg ghu Johlfkkhlw çkqolfk zlh Yhujohlfkvdxvvd0
jhq irupxolhuhq1 Zlu vwhoohq dovr Rugqxqjvdxvvdjhq gxufk V|peroh irojhqghu Duw gdu= @ :k K/
@ 	k K/ @ 'k K/ @= :k K/ @q :k K xvz1 Zhvhqwolfk ehl ghu klhu gdujhvwhoowhq Dx�dvvxqj lvw/ gd�
ehl Yhujohlfkvdxvvdjhq gdv Phunpdo/ eh}ÿjolfk ghvvhq yhujolfkhq zlug/ xqg glh Duw xqg Zhlvh
ghv Yhujohlfkv xqg ehl Rugqxqjvdxvvdjhq ghu Eh}xjvsxqnw ghu Rugqxqj xqg gdv Yhuidkuhq
}xu Ihvwvwhooxqj ghu Rugqxqj lq ghq Dxvvdjhq vhoehu �{lhuw zhughq1 Qxu lq glhvhu Irup vlqg
Yhujohlfkv0 xqg Rugqxqjvdxvvdjhq hlqghxwlj1

4919 Devwudnwlrq
Ghu Whuplqxv �Devwudnwlrq� zlug lq ghu zlvvhqvfkdiwolfkhq xqg sklorvrsklvfkhq Olwhudwxu vhku
kçx�j xqg lq uhfkw xqwhuvfklhgolfkhq Ehghxwxqjhq yhuzhqghw1 Gdv Ehghxwxqjvvshnwuxp glhvhv
Whuplqxv uhlfkw gdehl yrp qhjdwlyhqZhuwxqjvsuçglndw elv }xpphwkrgrorjlvfk vwuhqj jhid�whq
Devwudnwlrqvehjul�1 Zlu zhughq glhvh yhuvfklhghqhq Yhuzhqgxqjvzhlvhq klhu qlfkw dqdo|vlh0
uhq/ vrqghuq qxu hlqljh Ehphunxqjhq }x ghp lq ghu Orjln xqg lq ghu pdwkhpdwlvfkhq Juxqgod0
jhqiruvfkxqj yrukhuuvfkhqghq Devwudnwlrqvehjul� pdfkhq1 Glh Yhuwuhwhu ghu pdwkhpdwlvfkhq
Juxqgodjhqiruvfkxqj vlqg vlfk idvw dooh gdulq hlqlj/ zlh glh Devwudnwlrqvwhfkqln }x kdqgkdehq
vhl1 Hv ehvwhkw dehu }zlvfkhq ghq Yhuwuhwhuq ghu nodvvlvfkhq phqjhqwkhruhwlvfk rulhqwlhuwhq
Pdwkhpdwln xqg ghqhq ghu nrqvwuxnwlyhq +rshudwlyhq, Pdwkhpdwln nhlqh Hlqpÿwljnhlw ehl ghu
sklorvrsklvfkhq Ghxwxqj ghu Devwudnwlrq1 Zlu zroohq glh ehlghq Vwdqgsxqnwh nxu} fkdudnwh0
ulvlhuhq1 Ehlgh Dx�dvvxqjhq ghu Devwudnwlrq vhw}hq glh +wudglwlrqhooh, Uhodwlrqvorjln yrudxv1
Hlqh Uhodwlrq - qhqqw pdq gdehl hlqh Çtxlydohq}uhodwlrq +rghu hlqh devwudnwh Johlfkkhlw rghu
hlqh Uhodwlrq yrp W|s ghu Johlfkkhlw, jhqdx gdqq/ zhqq vlh irojhqgh Hljhqvfkdiwhq ehvlw}w=
41 - lvw uh h{ly/ g1 k1 ;@-E@c @�/
51 - lvw v|pphwulvfk/ g1 k1 ;@;KE-E@c K� � -EKc @��/
61 - lvw wudqvlwly/ g1 k1 ;@;K;SE-E@c K� a-EKc S� � -E@c S��1
Lvw qxq hlq qlfkwohhuhu Jhjhqvwdqgvehuhlfk +hlqh qlfkwohhuh Lqglylgxhqphqjh, jhjhehq xqg oç�w
vlfk lq glhvhp Ehuhlfk hlqh Çtxlydohq}uhodwlrq - gh�qlhuhq/ vr ndqq hlqh Devwudnwlrq gxufk0
jhiÿkuw zhughq1 Zlu yhudqvfkdxolfkhq xqv gdv }xqçfkvw dq hlqhp Ehlvslho1 Jhjhehq vhl hlq
Ehuhlfk yrq Zduhq1 Lq glhvhp Ehuhlfk oç�w vlfk hlqh Uhodwlrq ghu Zhuwjohlfkkhlw gh�qlhuhq/
glh r�hqedu glh guhl dqjhjhehqhq Hljhqvfkdiwhq hlqhu Çtxlydohq}uhodwlrq ehvlw}w1 Glh Zhuw0
johlfkkhlw }zhlhu Zduhq oç�w vlfk phlvw ihvwvwhoohq/ hwzd gxufk Suhlvyhujohlfk1 Hv vhl mhgrfk
vfkrq klhu khuyrujhkrehq/ gd� ehl ghq phlvwhq dx�hupdwkhpdwlvfkhq Devwudnwlrqhq Prphqwh
ghu Lghdolvlhuxqj hqwkdowhq vlqg/ gd hlqh sudnwlvfkh Ihvwvwhooxqj hlqhu Johlfkkhlwvuhodwlrq }zl0
vfkhq }zhl Remhnwhq @ xqg K qlfkw lpphu pùjolfk lvw1 Lq xqvhuhp Ehlvslho vhw}hq zlu yrudxv/
gd� glh Zhqgxqj �glh Zduhq @ xqg K vlqg zhuwjohlfk� yhuvwçqgolfk lvw1 Jhkw pdq yrq glhvhu
Zhqgxqj }x ghp Dxvguxfn �glh Zduhq @ xqg K kdehq ghq johlfkhq Zhuw� ÿehu/ vr kdw pdq
plw ghu Hlqiÿkuxqj ghv Devwudnwxpv �Zhuw� hlqh Devwudnwlrq yroo}rjhq1 Elv }x glhvhp Sxqnw
vlqg vlfk glh Yhuwuhwhu ghu nodvvlvfkhq xqg ghu nrqvwuxnwlyhq Ulfkwxqj lq ghu pdwkhpdwlvfkhq
Juxqgodjhqiruvfkxqj hlqlj1 Phlqxqjvyhuvfklhghqkhlwhq wuhwhq huvw dxi/ zhqq hv }x noçuhq jlow/
zdv hlqh vrofkh Devwudnwlrq hljhqwolfk ehghxwhq vroo1

Jhzùkqolfk zlug gdv dxi E1 Uxvvhoo }xuÿfnjhkhqgh Devwudnwlrqvsulq}ls }xjuxqghjhohjw=
Zhqq zlu ÿehu hlq Phunpdo yhuiÿjhq/ dxi Juxqg ghvvhq }zlvfkhq Sdduhq yrq Hohphqwhq hlqhu
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491 Ndslwho Zlvvhqvfkdiwvorjln
Phqjh � hlqh Çtxlydohq}uhodwlrq dxijhvwhoow zhughq ndqq/ vr zlug glh Phqjh � gxufk glhvh
Uhodwlrq hlqghxwlj lq sdduzhlvh glvmxqnwh Whlophqjhq }huohjw1 Zlu vhkhq xqv glhvh phqjhq0
wkhruhwlvfkh Dx�dvvxqj ghu Devwudnwlrq dq xqvhuhu Uhodwlrq �zhuwjohlfk� hwzdv qçkhu dq1 Dxi
Juxqg ghv Devwudnwlrqvsulq}lsv zlug glh Phqjh doohu Zduhq/ glh hlqhu jhjhehqhq Zduh @ zhuw0
johlfk vlqg/ �Zhuw ghu Zduh @� jhqdqqw1 Zhuwh vlqg qdfk glhvhu Dx�dvvxqj dovr Phqjhq yrq
Zduhq1 Gd glh Eh}lhkxqj ghu Zhuwjohlfkkhlw uh h{ly/ v|pphwulvfk xqg wudqvlwly lvw/ oç�w vlfk
mhw}w ohlfkw ehzhlvhq/ gd� mhgh Zduh }x hlqhu xqg qxu hlqhu vrofkhq Phqjh jhkùuw/ }zhl zhuw0
johlfkh Zduhq }xu vhoehq Phqjh xqg }zhl Zduhq/ glh qlfkw zhuwjohlfk vlqg/ }x yhuvfklhghqhq
Phqjhq jhkùuhq1 Klhudxv hujlew vlfk glh Çtxlydohq} ghu ehlghq Zhqgxqjhq �glh Zduh @ xqg K
vlqg zhuwjohlfk� xqg �glh Zduhq @ xqg K kdehq ghqvhoehq Zhuw�1

Glhvh phqjhqwkhruhwlvfkh Dx�dvvxqj ghu Devwudnwlrq kdw ghq Yru}xj/ gd� vlh dooh Vfkzlhulj0
nhlwhq ehl ghu sudnwlvfkhq Ihvwvwhooxqj ghu Zhuwjohlfkkhlw }zhlhu Zduhq @ xqg K +xqg doojhphlq
ehl ghu Ihvwvwhooxqj hlqhu Çtxlydohq}uhodwlrq }zhlhu nrqnuhwhu Jhjhqvwçqgh, yhuphlghw +yhu0
guçqjw,1 Vlh iÿkuw dehu gd}x/ gd� qhehq ghq nrqnuhwhq/ vlqqolfk zdkuqhkpeduhq Zduhq qrfk
glh H{lvwhq} yrq Zhuwhq/ g1 k1 glh H{lvwhq} yrq qhxhq/ vrjhqdqqwhq devwudnwhq Remhnwhq sr0
vwxolhuw zlug/ rkqh doohuglqjv gdv Suçglndw ghu H{lvwhq} iÿu Phqjhq rghu doojhphlq iÿu devwudnwh
Remhnwh hlq}xiÿkuhq1 Hlqhuvhlwv h{lvwlhuhq glh nrqnuhwhq Zduhq/ dqghuhuvhlwv vroohq gdqhehq
qrfk }xhlqdqghu glvmxqnwh Phqjhq yrq johlfkzhuwljhq Zduhq lq ghpvhoehq Vlqqh h{lvwlhuhq1
Dqdorj yhukçow hv vlfk ehl doohq dqghuhq Devwudnwlrqhq/ zhqq pdq glh devwudnwhq Remhnwh dov
Phqjhq yrq nrqnuhwhq Remhnwhq dx�d�w1 Zlh glh H{lvwhq} glhvhu devwudnwhq Remhnwh lp Ido0
oh xqhqgolfkhu Phqjhq dxi}xidvvhq xqg qdfk}xzhlvhq lvw/ eohlew ehl ghu phqjhqwkhruhwlvfkhq
Ehjuÿqgxqj hlqh r�hqh Iudjh/ zhqq pdq qlfkw }zlvfkhq irupdohu xqg hpslulvfkhu H{lvwhq}
xqwhuvfkhlghw1

Glh rshudwlyh Dx�dvvxqj ghu Devwudnwlrq yrq S1 Oruhq}hq yhuphlghw hlqljh plw ghp nodv0
vlvfkhq Vwdqgsxqnw yhuexqghqh Vfkzlhuljnhlwhq1 Dxfk klhu jhkw pdq yrq hlqhp qlfkwohhuhq
Remhnwehuhlfk dxv/ lq ghp hlqh Çtxlydohq}uhodwlrq ihvwjhohjw lvw1 Glh Devwudnwlrq zlug dehu
vr jhghxwhw/ gd� pdq dxfk zhlwhuklq qxu ÿehu glh jhjhehqhq nrqnuhwhq Remhnwh vsulfkw/ vlfk
dehu ehl ghq Dxvvdjhq ÿehu glhvh Remhnwh dxi vrofkh ehvfkuçqnw/ glh plw ghu ihvwjhohjwhq Çtxl0
ydohq}uhodwlrq yhuwuçjolfk vlqg1 Dqghuv jhvdjw/ lq ghu Devwudnwlrq ehvfkuçqnw pdq vlfk dxi
Dxvvdjhq/ glh lqyduldqw eh}ÿjolfk ghu hqwvsuhfkhqghq Çtxlydohq}uhodwlrq vlqg1 Lp Ehuhlfk ghu
Zduhq plw ghu Çtxlydohq}uhodwlrq �zhuwjohlfk� ehghxwhw gdv irojhqghv= Zlu vsuhfkhq zhlwhu
qxu ÿehu nrqnuhwh Zduhq/ ehvfkuçqnhq xqv dehu lq xqvhuhq Dxvvdjhq dxi vrofkh/ glh zdku +e}z1
idovfk, eohlehq/ zhqq zlu lq vrofk hlqhu Dxvvdjh iÿu ghq Qdphq hlqhu Zduh @ ghq Qdphq hlqhu
lku zhuwjohlfkhq Zduh K hlqvhw}hq1 Zlu wuh�hq dovr/ zhqq zlu lq xqvhuhp Ehlvslho devwudklh0
uhq/ qxu Dxvvdjhq/ glh lqyduldqw eh}ÿjolfk ghu Zhuwjohlfkkhlw vlqg1 Zlh zlu vhkhq/ lvw hv klhu
qlfkw qùwlj/ qhehq ghq nrqnuhwhq Remhnwhq qrfk devwudnwh Remhnwh dov Phqjhq yrq nrqnuhwhq
Remhnwhq }x srvwxolhuhq1 Lvw pdq vlfk dehu hlqpdo ÿehu glh Devwudnwlrq dov Ehvfkuçqnxqj
lq ghu Uhghzhlvh lp noduhq/ vr ndqq pdq qdwÿuolfk dxfk ghq Whuplqxv �devwudnwhv Remhnw�
rkqh Ehghqnhq yhuzhqghq1 Lp Xqwhuvfklhg }xu nodvvlvfkhq Dx�dvvxqj ghu Devwudnwlrq px�
glh rshudwlyh Dx�dvvxqj doohuglqjv plw ghq Vfkzlhuljnhlwhq ehl ghu sudnwlvfkhq Ihvwvwhooxqj
hlqhu Çtxlydohq}uhodwlrq }zlvfkhq nrqnuhwhq Remhnwhq ihuwlj zhughq1 Glh vnl}}lhuwhq Dx�dv0
vxqjhq iÿkuhq mhgrfk }x Vfkzlhuljnhlwhq ehl dx�hupdwkhpdwlvfkhq Devwudnwlrqhq1 Dx�hughp
vlqg ehlgh Dx�dvvxqjhq }lunxoçu/ ghqq ghq Uhodwlrqvehjul� xqg ghq Nodvvhqehjul� iÿkuw pdq
plw Kloih ghv Devwudnwlrqvehjul�v xqg ghq Devwudnwlrqvehjul� plw Kloih ghv Nodvvhqehjul�v
xqg ghv Uhodwlrqvehjul�v hlq1 Ehl Devwudnwlrqhq dx�hukdoe ghu Pdwkhpdwln zlug glh hljhqwol0
fkh Devwudnwlrq rghu Lghdolvlhuxqj ehuhlwv yru ghp klhu ehvfkulhehqhq Devwudnwlrqvyhuidkuhq
yroo}rjhq1 Vlh ehvwhkw gdulq/ gd� pdq dxv hlqhu hpslulvfkhq Jhjhqvwdqgvjhvdpwkhlw hlqh Lq0
glylgxhqphqjh pdfkw xqg hlqh uhlqh Çtxlydohq}uhodwlrq srvwxolhuw/ glh hpslulvfk phlvw qlfkw
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Devfkqlww 491: ]xvwçqgh
qdfkzhlvedu lvw1 Xqehvwlppwkhlwhq zhughq jhqhuhoo dxvjhvfkorvvhq1 Dxv ghu Ùnrqrplh zlv0
vhq zlu ehlvslhovzhlvh/ gd� glh Zduhq qlfkw jhqdx qdfk lkuhp Zhuw dxvjhwdxvfkw zhughq1 Glh
Zhuwjohlfkkhlw lvw dovr hlqh devwudnwh Eh}lhkxqj/ glh dehu wurw}ghp lkuhq Vlqq kdw/ zhlo ghu
hpslulvfkh Dxvwdxvfk lku lq hwzd hqwvsulfkw1

Glh rshudwlyh Dx�dvvxqj ghu Devwudnwlrq lvw nhlqh orjlvfkh Rshudwlrq1 Ehwudfkwhq zlu dov
Ehlvslho glh rshudwlyh Nodvvhqgh�qlwlrq dxv Devfkqlww 7 glhvhv Ndslwhov1 Gruw zhughq Nodvvhq
xqg Nodvvhqjohlfkkhlw zlh irojw gh�qlhuw=
E5r � Er� '5r 'Er�� �(es ;rE� Er� � 'Er��1

Glhvh Gh�qlwlrq gxufk Devwudnwlrq lvw qlfkw nruuhnw/ gd lq ghu hqwvsuhfkhqghq Elvxemxqnwlrq
glh olqnh Vhlwh h{lvwhqwlhoo ehodvwhw lvw xqg glh uhfkwh Vhlwh qlfkw1 Gdplw lvw glh jdq}h El0
vxemxqnwlrq h{lvwhqwlhoo ehodvwhw1 Hv kdqghow vlfk/ zlh vfkrq Khupdqq Zh|o +Zh|o 4<99/ V1
55256, ulfkwlj ehphunwh/ xp hlqh vfkùsihulvfkh Gh�qlwlrq/ glh qhxh devwudnwh Remhnwh vfkd�w1
Glhvh Vfkzlhuljnhlw oç�w vlfk yhuphlghq/ zhqq pdq dqvwdww ghu Lghqwlwçw lp Gh�qlhqgxp qxu
Ehghxwxqjvjohlfkkhlw ghu Whuplql vhw}w=
E| 5r � Er�4 | 5r 'Er�� �(es ;rE� Er� � 'Er��1

Vr zlug hlqh Gh�qlwlrq gxufk Devwudnwlrq hlqh eor�h idêrq gh sduohu1
Zlu xqwhuvfkhlghq lq irojhqghu Zhlvh }zlvfkhq hpslulvfkhq xqg devwudnwhq Jhjhqvwçqghq=

Hpslulvfkh Jhjhqvwçqgh vlqg glh xqv plw Kloih xqvhuhu Vlqqhvzdkuqhkpxqjhq plwwhoedu rghu
xqplwwhoedu jhjhehqhq Jhjhqvwçqgh/ zçkuhqg devwudnwh +rghu �nwlyh, Jhjhqvwçqgh qlfkw hp0
slulvfk h{lvwlhuhq/ vrqghuhq plw Kloih yrq gh�qlwrulvfkhq Ihvwvhw}xqjhq srvwxolhuw zhughq1 De0
vwudnwhq Jhjhqvwçqghq zhughq gdehl vrofkh Hljhqvfkdiwhq dejhvsurfkhq +}xjhvfkulhehq,/ rkqh
glh +plw ghqhq, hpslulvfkh Jhjhqvwçqgh qlfkw h{lvwlhuhq1 Devwudnwh Jhjhqvwçqgh zhughq srvwx0
olhuw/ xp lp jhjhehqhq Zlvvhqvehuhlfk Wkhrulhq dxi}xvwhoohq xqg glh ghgxnwlyhq Pùjolfknhlwhq
}x huzhlwhuq1 Lkuh Srvwxolhuxqj kdw qxu gdqq hlqhq Vlqq/ zhqq vlh +lq jhzlvvhq Juhq}hq, dov
hpslulvfkh Jhjhqvwçqgh lqwhusuhwlhuw zhughq nùqqhq1

491: ]xvwçqgh
Dqjhqrpphq/ � vhl glh Dxvvdjh k� E@�c � � � c @?�/ zrehl ? � �/ zçkuhqg k gdv Yrukdqghqvhlq
rghu Ihkohq yrq Txdqwruhq/ Qhjdwlrqhq xqg Xqehvwlppwkhlwvrshudwruhq lq glhvhu rghu mhqhu
}xoçvvljhq Nrpelqdwlrq ehghxwhw1 Lq glhvhp Idoo lvw ghu Dxvguxfn �ghu ]xvwdqg/ gd� �� hlq
]xvwdqgvwhuplqxv1 Ghu Nÿu}h kdoehu yhuzhqghq zlu gdv V|pero r�1 Ghu plw ghp Whuplqxv
r� eh}hlfkqhwh Jhjhqvwdqg lvw hlq ]xvwdqg1 Glh H{lvwhq} yrq ]xvwçqghq zlug gh�qlhuw gxufk=
D41 .Er�� dc �1
D51 �.Er�� dc ��/
g1 k1/ r� h{lvwlhuw +h{lvwlhuw qlfkw, jhqdx gdqq/ zhqq � zdku +qlfkw zdku, lvw1

491; Yhuçqghuxqjvwhuplql
Lq ghu Jhvfklfkwh ghu Sklorvrsklh jlew hv Yhuvxfkh/ Yhuçqghuxqjvwhuplql plw Kloih ghu Zùu0
whu �Vhlq� xqg �Qlfkwv� hlq}xiÿkuhq1 Dp ehndqqwhvwhq lvw ghu Yhuvxfk Khjhov/ ghq Whuplqxv
�Zhughq� plw Kloih ghu Zùuwhu �Vhlq� xqg �Qlfkwv� }x ehvwlpphq1 Glhvh Yhuvxfkh vlqg mh0
grfk }xp Vfkhlwhuq yhuxuwhlow/ ghqq rkqh mhghq Uÿfnjul� dxi gdv hpslulvfk Jhjhehqh odvvhq
vlfk Yhuçqghuxqjvwhuplql qlfkw hlqiÿkuhq1 Çkqolfk zlh gdv H{lvwhq}suçglndw odvvhq vlfk dxfk
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491 Ndslwho Zlvvhqvfkdiwvorjln
Yhuçqghuxqjvwhuplql qlfkw uhlq orjlvfk hlqiÿkuhq1 Lq ghu Orjln zlug ylhophku yrudxvjhvhw}w/ gd�
gdv Yhuçqghuxqjvsuçglndw �gdv Huvwh yhuçqghuw vlfk }x ghp ]zhlwhq� +v|perolvfk= ����, ����,
iÿu hlqidfkh Yhuzhqgxqjviçooh ehuhlwv ehndqqw lvw1 Xqwhu glhvhu Yrudxvvhw}xqj zlug gdqq lq ghu
Orjln glh Ehghxwxqj glhvhv Suçglndwhv iÿu nrpsol}lhuwhuh Yhuzhqgxqjvzhlvhq gh�qlhuw/ hv zhu0
ghq yrq lkp dejhohlwhwh Whuplql jheloghw xqg glh orjlvfkhq Eh}lhkxqjhq }x dqghuhq Suçglndwhq
ihvwjhohjw1 Lqvehvrqghuh zhughq ]hlwwhuplql plw Kloih ghv Yhuçqghuxqjvsuçglndwhv gh�qlhuw1

]xu Huoçxwhuxqj hlqidfkhu Yhuzhqgxqjviçooh ghv Yhuçqghuxqjvsuçglndwhv vwhoohq zlu xqv hlqh
Phqvfkhqjuxssh yru/ glh qrfk qlfkw ÿehu glhvhv Suçglndw yhuiÿjw/ xqg ÿehuohjhq/ zlh vlh hv
hlqiÿkuhq nùqqwh1 Glhvh Juxssh zlug }xqçfkvw dq hlqhu Uhlkh yrq Ehlvslhohq ghq Jheudxfk ghv
]hlwlqglndwruv �mhw}w� ihvwohjhq rghu huohuqhq1 Hv zhughq glh Huhljqlvvh lq lkuhu xqplwwhoeduhq
Jhjhqzduw ehredfkwhw +�xqplwwhoeduh Jhjhqzduw� lvw klhu qrfk nhlq vsh}lhoohu ]hlwwhuplqxv> vlh
xpid�w ylhophku gdv/ zdv vlfk xqplwwhoedu yru ghq Dxjhq glhvhu Juxssh devslhow> pdq nùqqwh
glhvhq Whuplqxv dxfk lq hlqhu Sklorvrsklh yhuzhqghq/ glh zlh hlqljh lqglvfkh Ohkuhq ÿehu nhlqh
dxvjhduehlwhwhq ]hlwwhuplql yhuiÿjhq xqg qxu glh Jhjhqzduw dov �hzljh Gdxhu� nhqqhq,1 Glh
Jhjhqzduw lq glhvhp Vlqqh zlug mhw}w lq Dxjhqeolfnh +zùuwolfk/ qlfkw phwdskrulvfk, xqwhuwhlow=
Mhw}w uhqqw gdv Uhk +�,1 Mhw}w vfklh�w ghu Erjhqvfkÿw}h +�,1 Mhw}w zlug gdv Uhk yrp Sihlo
jhwur�hq +�,1 Mhw}w eulfkw hv }xvdpphq +(,1 Qhehq ghp Jheudxfk ghv ]hlwlqglndwruv �mhw}w�
oç�w vlfk dq hlqhu vrofkhq Huhljqlvirojh dxfk ghu Jheudxfk ghu }hlwolfkhq Uhodwlrqhq �iuÿkhu�/
�vsçwhu�/ �johlfk}hlwlj� huohuqhq1 Gdv Huhljqlv � lvw iuÿkhu dov gdv Huhljqlv �/ gdv Huhljqlv �
lvw vsçwhu dov gdv Huhljqlv � xvz1 Iÿu glh ]hlwuhodwlrq �iuÿkhu�/ �vsçwhu� xqg �johlfk}hlwlj�
jhowhq dooh Uhjhoq ghu Orjln ghu Rugqxqj/ ghqq vlh vlqg qxu Vsh}ldoiçooh ghu Rugqxqjvuhodwlrqhq
�xqwhuwul�w lq ghu Rugqxqj�/ �ÿehuwul�w lq ghu Rugqxqj� xqg �lvw johlfk lq ghu Rugqxqj�1 Zh0
vhqwolfk lvw/ gd� lq Dxvvdjhq ÿehu glh }hlwolfkh Odjh }zhlhu Huhljqlvvh vwhwv ghuhq Odjh eh}ÿjolfk
hlqhv gulwwhq Huhljqlvvhv qdfk hlqhp ehvwlppwhq Yhuidkuhq }xu Ihvwvwhooxqj ghu Rugqxqj hu0
plwwhow zlug1 Orjlvfk nruuhnw pÿvvhq vrofkh Dxvvdjhq dovr irojhqghupd�hq irupxolhuw zhughq=
�Gdv Huhljqlv � lvw iuÿkhu dov gdv +vsçwhu dov gdv/ johlfk}hlwlj plw ghp, Huhljqlv � eh}ÿjolfk ghv
Huhljqlvvhv � qdfk ghp Ihvwvwhooxqjvyhuidkuhq k1� Zlu zroohq klhu glh orjlvfkhq Sureohph yrq
]hlwdxvvdjhq qlfkw zhlwhu huùuwhuq/ vrqghuq qxu qrfk dqjhehq/ zlh vlfk plw Kloih ghu Zùuwhu
�mhw}w�/ �iuÿkhu�/ �vsçwhu� xqg �johlfk}hlwlj� vrofkh ]hlwwhuplql zlh �jhjhqzçuwlj�/ �yhujdq0
jhq� xqg �}xnÿqiwlj� hlqiÿkuhq odvvhq1 Ghu Whuplqxv �jhjhqzçuwlj� oç�w vlfk gh�qlhuhq dov
�johlfk}hlwlj plw mhw}w�/ ghu Whuplqxv �yhujdqjhq� dov �iuÿkhu dov mhw}w� xqg ghu Whuplqxv �}x0
nÿqiwlj� dov �vsçwhu dov mhw}w�1 Elvkhu kdehq zlu qxu wrsrorjlvfkh ]hlwuhodwlrqhq }xu Yhuiÿjxqj1
Gxufk glh Dxvzdko yrq uhodwly uhjxoçuhq/ vlfk zlhghukrohqghq Huhljqlvvhq +Hugguhkxqj/ Xp0
guhkxqj ghu Hugh xp glh Vrqqh xvz1, odvvhq vlfk dxfk phwulvfkh ]hlwehvwlppxqjhq hlqiÿkuhq1
Zlu kdehq klhu nxu} glh Hlqiÿkuxqj yrq ]hlwwhuplql dqjhghxwhw/ zhlo gdv Yhuçqghuxqjvsuçgl0
ndw yhuvfklhghq hlqjhiÿkuw zhughq ndqq/ qçpolfk hlqpdo rkqh Yhuzhqgxqj yrq ]hlwwhuplql xqg
}xp dqghuhq plw Kloih yrq ]hlwwhuplql +yjo1 Zhvvho 4<::,1 Zlu ehwudfkwhq qxu ghq huvwhq Idoo/
zhlo hu lq orjlvfkhu Klqvlfkw ixqgdphqwdohu lvw/ rezrko Yhuçqghuxqjvdxvvdjhq plw ]hlwdqjdehq
qdwÿuolfk lqirupdwlyhu vlqg1

Dqjhqrpphq/ r� vhl ghu ]xvwdqg hlqhv hpslulvfkhq Jhjhqvwdqgv @ }x ghu hlqhq ]hlw +}x
ghp hlqhq �mhw}w�, xqg r� ghu ]xvwdqg ghv johlfkhq Jhjhqvwdqghv }x hlqhu dqghuhq ]hlw gdqdfk
+}x hlqhp gdudx�rojhqghq �mhw}w�> ]hlwwhuplql zhughq dovr jdu qlfkw ehqùwljw/ rezrko vlfk plw
lkqhq glh Vlwxdwlrq ehvvhu ehvfkuhlehq oç�w,1 � xqg � vlqg klhu hpslulvfkh Dxvvdjhq/ xqg r lvw
ghu Rshudwru �ghu ]xvwdqg/ gd� 111�1 Dqjhqrpphq/ glh ]xvwçqgh r� xqg r� vfkolh�hq hlqdqghu
dxv/ g1 k1 c �E� a ��1 Olhjw hlqh vrofkh Vlwxdwlrq yru/ vr vdjhq zlu/ ghu ]xvwdqg r� kdw vlfk
}x ghp ]xvwdqg r� yhuçqghuw/ xqg vfkuhlehq glhv plw hlqhp V|pero ghu Irup r� , r�1
Dxvvdjhq glhvhu Irup ehvwhkhq dxv ghq Vxemhnwwhuplql r� xqg r� xqg ghp }zhlvwhooljhq
Suçglndw �gdv Huvwh yhuçqghuw vlfk }x ghp ]zhlwhq�1 Dxv Dxvvdjhq ghu Irup r� , r�/ glh
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Devfkqlww 491; Yhuçqghuxqjvwhuplql
gdv Yhuçqghuxqjvsuçglndw hqwkdowhq/ odvvhq vlfk Vxemhnwwhuplql iÿu Yhuçqghuxqjhq ghu Irup
rEr�, r�� eloghq1 Rghu plw dqghuhq Zruwhq= ghq Vdfkyhukdow/ gd� vlfk r� }x r� yhuçqghuw/
qhqqhq zlu hlqh Yhuçqghuxqj1 Vsh}ldoiçooh yrq Yhuçqghuxqjhq vlqg=
rEr�.E@�, r.E@�� 0 hlq Hqwvwhkhq yrq @/
rEr.E@�, r�.E@�� 0 hlq Yhujhkhq yrq @/
rEr��, r�� 0 hlq Hqwvwhkhq yrq r�/
rEr�, r��� 0 hlq Yhujhkhq yrq r�/
rEr� E@� , r=� E@�� 0 hlq Yhuoxvw ghv Phunpdov � /
rEr=� E@�, r� E@�� 0 hlq Jhzlqq ghv Phunpdov � 1
Ehl ghu Ehvfkuhlexqj yrq Yhuçqghuxqjhq lvw irojhqghu Xpvwdqg }x ehuÿfnvlfkwljhq= Dqjhqrp0
phq/ hv vhl glh Dxvvdjh r� , r� jhwur�hq/ |� vhl glh ]hlw/ }x ghu r� �{lhuw/ xqg |2 vhl glh
]hlw/ }x ghu r� �{lhuw zlug1 Lq ghu Huidkuxqj wuhwhq gdehl kçx�j Içooh dxi/ lq ghqhq }zlvfkhq
|� xqg |2 hlq vrofkhv ]hlwlqwhuydoo |� h{lvwlhuw/ lq ghp �� a �� jlow1 Hlqhq vrofkhq ]xvwdqg
rE�� a ��� qhqqhq zlu hlqhq ßehujdqjv}xvwdqg/ zçkuhqg zlu r� xqg r� vwdwlvfkh ]xvwçqgh
qhqqhq1 Zhqq � hlqh ghu Dxvvdjhq � E@� rghu =� E@� lvw/ vr lvw rE�� a ��� ghu ]xvwdqg
rq� E@�1 Gdv ehndqqwh Sdudgr{ ghu Yhuçqghuxqj +�Hlq vlfk yhuçqghuqghu Nùushu ehvlw}w hlqh
Hljhqvfkdiw � xqg ehvlw}w vlh johlfk}hlwlj qlfkw�, hqwvwhkw dxi Juxqg ghv orjlvfkhq Ihkohuv/ dxv
hlqhu Ehvfkuhlexqj ghv ßehujdqjv}xvwdqghv ghu Irup E�� E@� a �=� E@�� qdfk ghu xqjÿowljhq
Uhjho �=� E@� c � E@� dxi E�� E@� a � E@�� }x vfkolh�hq1

Ghu udwlrqhooh Nhuq ghv Khjhovfkhq Sulq}lsv ghu gldohnwlvfkhq Lghqwlwçw oç�w vlfk irojhqghu0
pd�hq h{sol}lhuhq1 Dqjhqrpphq/ @� vhl hlqh Eh}hlfkqxqj ghv Jhjhqvwdqghv @ }xu ]hlw |�/
xqg @2 vhl hlqh Eh}hlfkqxqj ghvvhoehq Jhjhqvwdqghv }xu ]hlw |21 Gdv Sulq}ls ghu gldohnwlvfkhq
Lghqwlwçw ehvdjw gdqq= Zhqq vlfk @� }x @2 yhuçqghuw kdw/ vr jlew hv hlqh Hljhqvfkdiw � ghu0
duw/ gd� � E@�� a � E@2� jlow/ xqg hv jlew hlqh Hljhqvfkdiw ' ghuduw/ gd� 'E@�� a ='E@2� rghu
='E@�� a'E@2� jlow1

Elvkhu ehwudfkwhwhq zlu qxu gdv }zhlvwhooljh Suçglndw ghu Yhuçqghuxqj ,1 Plw vhlqhu Kloih
oç�w vlfk hlq hlqvwhooljhv Suçglndw ghu Yhuçqghuxqj +�yhuçqghuw vlfk�/ �kdw vlfk yhuçqghuw�/
v|perolvfk= ., dxi irojhqgh Zhlvh gh�qlhuhq= Yrudxvjhvhw}w/ @ h{lvwlhuw +.E@�,/ vr jlow . E@�
+@ yhuçqghuw vlfk, jhqdx gdqq/ zhqq hlq Suçglndw � +yhuvfklhghq yrq ., ghuduw pùjolfk lvw/
gd� � E@� }x hlqhu ]hlw zdku xqg }x hlqhu dqghuhq ]hlw xqzdku lvw1 Hlq w|slvfkhv Ehlvslho
dxv ghu Xpjdqjvvsudfkh iÿu Dxvvdjhq glhvhu Irup lvw= �Gdv Zdvvhu lvw ehzhjw1� Dxv glhvhp
hohphqwduhq xqg sureohporvhq Ehlvslho zlug ghxwolfk/ zlh xqehjuÿqghw glh Hqwjhjhqvhw}xqj
yrq Vhlqv0 xqg Zhughqvwhuplql lvw1

Zlu kdwwhq jhvhkhq/ gd� vlfk dxv Dxvvdjhq plw ghp Suçglndw , +., ghu Irup r� , r�
+. E@�, Vxemhnwwhuplql ghu Irup rEr�, r�� +rghu r . E@�, eloghq odvvhq1 Iÿu glh plw glhvhq
Vxemhnwwhuplql eh}hlfkqhwhq Jhjhqvwçqgh 0 pdq qhqqw vlh kçx�j Huhljqlvvh 0 pÿvvhq qxq glh
Ehglqjxqjhq lkuhu Suçglndwlrq dqjhjhehq zhughq1 Dooh Suçglndwh/ glh vrofkhq Jhjhqvwçqghq
}xjhvsurfkhq zhughq/ pÿvvhq lp irojhqghq Vlqqh hlqjhiÿkuw zhughq= Hqwzhghu vlh pÿvvhq vsh0
}lhoo iÿu Vxemhnwwhuplql glhvhv W|sv gh�qlhuw zhughq/ rghu hv px� qdfkjhzlhvhq zhughq/ gd�
pdq Suçglndwh/ ghuhq Ehghxwxqj ehuhlwv ihvwjhohjw lvw/ plw Vxemhnwwhuplql glhvhv W|sv yhunqÿs0
ihq gdui1 Vr zlug hwzd hlqh Yhuçqghuxqj dov glvnuhw eh}hlfkqhw/ zhqq ghu ßehujdqjv}xvwdqg
qlfkw ehuÿfnvlfkwljw zlug/ xqg dov nrqwlqxlhuolfk/ zhqq hlq ßehujdqjv}xvwdqg ehuÿfnvlfkwljw
zlug/ ghu zlhghuxp dov hlqh Dqkçxixqj yrq Yhuçqghuxqjhq dqjhvhkhq zlug1 Dxv Gh�qlwlrqhq
ghu klhu dqjhghxwhwhq Duw hujlew vlfk dov Irojhuxqj hlqh Uhlkh yrq Dxvvdjhq/ glh dxv uhlq whu0
plqrorjlvfkhq Juÿqghq jhowhq1 Glhvh Gh�qlwlrqhq xqg glh dxv lkqhq jhzrqqhqhq Irojhuxqjhq
ndqq pdq dov Orjln ghu Yhuçqghuxqj eh}hlfkqhq1
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491 Ndslwho Zlvvhqvfkdiwvorjln
491< Hqwzlfnoxqjvwhuplql
Zlu irupxolhuhq }xqçfkvw hlqljh lqwxlwlyh ßehuohjxqjhq/ glh jhzùkqolfk plw ghp Whuplqxv
�Hqwzlfnoxqj� yhunqÿsiw zhughq1 Mhgh Hqwzlfnoxqj lvw hlqh Yhuçqghuxqj/ zçkuhqg qlfkw mh0
gh Yhuçqghuxqj hlqh Hqwzlfnoxqj lvw1 Mhgh Hqwzlfnoxqj lvw hlqh }xvdpphqjhvhw}wh Yhuçqgh0
uxqj/ glh lq hlqh Jhvdpwkhlw yrq hlqidfkhq Yhuçqghuxqjhq dxijhjolhghuw zhughq ndqq1 Yrq
Hqwzlfnoxqj }x vsuhfkhq/ lvw qxu lq eh}xj dxi vrofkh hpslulvfkhq Jhjhqvwçqgh dqjheudfkw/
glh hlqh dxvuhlfkhqg odqjh ]hlw lq hlqhp orndolvlhuwhq Udxpehuhlfk h{lvwlhuhq1 Glh hlqidfkhq
Yhuçqghuxqjhq/ glh hlqh jhjhehqh Hqwzlfnoxqj dxvpdfkhq/ vlqg lq Udxp xqg ]hlw jhrugqhw1
]zlvfkhq lkqhq ehvwhkw hlq hpslulvfkhu ]xvdpphqkdqj1 Ghu Jhjhqvwdqg/ ghvvhq Hqwzlfnoxqj
ehwudfkwhw zlug/ jolhghuw vlfk vhlqhuvhlwv lq hlqh Jhvdpwkhlw yrq Jhjhqvwçqghq/ glh hlqh Udxp0
]hlw0Vwuxnwxu eloghq1 Zhqq yrq hlqhu Hqwzlfnoxqj yrq Jhjhqvwçqghq jhvsurfkhq zlug/ vr zlug
hlq Yhujohlfk lkuhu ]xvwçqgh }x yhuvfklhghqhq ]hlwhq gxufkjhiÿkuw/ rghu dehu hlq Yhujohlfk
ghu ]xvwçqgh yhuvfklhghqhu Uhsuçvhqwdqwhq yrq Nodvvhq glhvhu Jhjhqvwçqgh }xu johlfkhq ]hlw/
dehu lq yhuvfklhghqhq Udxpehuhlfkhq1 Dov Hqwzlfnoxqjvnulwhulhq zhughq ehvwlppwh Phunpdoh
ghu Jhjhqvwçqgh xqg lkuhu ]xvwçqgh dxvjhzçkow1 Rkqh hlqh Dxvzdko vrofkhu Nulwhulhq lvw hv
xqpùjolfk ihvw}xvwhoohq/ re vlfk hlqh Hqwzlfnoxqj yroo}rjhq kdw rghu qlfkw1

Zlh zlu vhkhq/ }hljw vfkrq glhvhu  ÿfkwljh ßehueolfn ÿehu glh lqwxlwlyhq Yruvwhooxqjhq/ glh
jhzùkqolfk plw hlqhu Yhuzhqgxqj ghv Whuplqxv �Hqwzlfnoxqj� dvvr}llhuw zhughq/ gd� hlqh
orjlvfkh H{solndwlrq glhvhv Whuplqxv hlqhq xpidqjuhlfkhq orjlvfkhq Dssdudw yrudxvvhw}w/ ghq
pdq lq ghu prghuqhq Orjln jhudgh huvw ehjlqqw dxv}xduehlwhq= hlqh Orjln ghu Yhuçqghuxqj/
hlqh Orjln ghv Yhujohlfkv xqg hlqh Orjln ghu Rugqxqj/ hlqh Orjln yrq Udxp0]hlw0Eh}lhkxqjhq/
hlqh Orjln yrq Dqkçxixqjhq/ glh yrq ghu Nodvvhqorjln yhuvfklhghq lvw rghu dov hlq ehvrqghuhu
Whlo +dov ]xvdw}, ghu ohw}whuhq dxijhedxw zlug/ hlqh Orjln yrq hpslulvfkhq ]xvdpphqkçqjhq
xvz1 Dx�hughp vlqg vsh}l�vfkh Hujçq}xqjhq huirughuolfk/ glh vlfk qxu dxi glh Hqwzlfnoxqj
eh}lhkhq xqg glh ghu Lghh qdfk hlqh Orjln ghu Hqwzlfnoxqj eloghq1 Lq ghu Olwhudwxu zxughq
ehuhlwv yhuvfklhghqh orjlvfkh V|vwhph dxijhedxw/ glh }x ghq rehq dqjhjhehqhq Ehuhlfkhq ghu
Orjln jhkùuhq1

Zlu iÿkuhq ghq Rshudwru �xqg ghvkdoe� +�xqg dxv glhvhp Juxqg�/ �xqg zhjhq glhvhu Xuvd0
fkh�, hlq xqg yhuzhqghq iÿu lkq gdv V|pero :1 Zhqq zlu klhu glh Orjln yrq ]xvdpphqkçqjhq
xqg lkuhq Ehuhlfk ghu Orjln ghu Ndxvdolwçw hlqpdo dov jhjhehq yrudxvvhw}hq +yjo1 Devfkqlww 44
glhvhv Ndslwhov vrzlh Zhvvho 4<::,/ vr nùqqhq zlu ghq Dxvguxfn �:� +�� xqg ghvkdoe ��,
dov Denÿu}xqj iÿu � a � a � gh�qlhuhq/ zrehl � ghu irojhqgh Dxvguxfn lvw= �Ghu ]xvwdqg �
lvw hlqh Irojh gdyrq/ gd� gdv Huhljqlv � vlfk yroo}rj1� R�hqedu jlow gdqq= �:� c � a�1

Zlu qhkphq ghq Dxvguxfn �@ hu}hxjw K xqplwwhoedu� +dejhnÿu}w xE@c K�, dov jhjhehq dq
xqg gh�qlhuhq gdv Suçglndw �eh�qghw vlfk lq ghu Uhodwlrq ghv Hu}hxjhqv� +zlu ehqxw}hq gdv
V|pero w, dxi irojhqgh Zhlvh=
41 wE@c K� dc <S?ExE@c S��axES�c S2�a � � �axES?c K��/ zrehl @c Kc S�c � � � c S? Lqglylgxhqyduldeohq

vlqg1
51 wE@c K� dc ;SEES 5 K� � <_E_ 5 @� a wE_c S��c zrehl @ xqg K Yduldeohq iÿu Dqkçxixqjhq/ S

xqg _ Lqglylgxhqyduldeohq xqg 5 glh Hohphqweh}lhkxqj iÿu Dqkçxixqjhq vlqg1
Zhlwhu gh�qlhuhq zlu gdv Suçglndw ghu Yhuçqghuxqj iÿu Dqkçxixqjhq=
ES @,S K� dc <S<_EES 5S @� a E_ 5S K� a ES, _��1

Zlu jhkhq mhw}w xqplwwhoedu }xu Ehwudfkwxqj yrq Hqwzlfnoxqjvwhuplql ÿehu1 Yru doohp jlow hv/
hlqh Yhuzhqgxqj yrq Hqwzlfnoxqjvwhuplql lq irojhqghq ehlghq yhuvfklhghqhq Ehghxwxqjhq }x
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Devfkqlww 491< Hqwzlfnoxqjvwhuplql
xqwhuvfkhlghq= 41 lp nrpsdudwlyhq Vlqqh/ zhqq pdq yrq }zhl rghu phku yhuvfklhghqhq Lqglyl0
gxhq vdjw/ gd� hlqhv yrq lkqhq phku rghu zhqljhu hqwzlfnhow lvw/ dov glh dqghuhq/ rghu jhqdxvr
+johlfk, hqwzlfnhow lvw zlh glh dqghuhq/ gd� hlq Lqglylgxxp lq ghu Hqwzlfnoxqj jhjhqÿehu dq0
ghuhq }xuÿfnjheolhehq lvw xvz1> 51 lp jhqhwlvfkhq Vlqqh/ zhqq pdq yhuvfklhghqh ]xvwçqgh hlq
xqg ghvvhoehq Lqglylgxxpv lq ghu ]hlw yhujohlfkw1 Xqvhuhu Phlqxqj qdfk oç�w vlfk ghu huvwh Idoo
lq orjlvfkhu Klqvlfkw dxi ghq }zhlwhq lq irojhqghu Zhlvh }xuÿfniÿkuhq1 Dqjhqrpphq/ @ vhl ghu
]xvwdqg ghv hlqhq Lqglylgxxpv xqg K ghu ]xvwdqg ghv dqghuhq/ glh xqwhu ghp Jhvlfkwvsxqnw
ghu Hqwzlfnoxqj yhujolfkhq zhughq1 Zhqq dehu ghu Yhujohlfk jhudgh xqwhu glhvhp Jhvlfkwv0
sxqnw gxufkjhiÿkuw zlug/ vr zlug yrudxvjhvhw}w/ gd� ghp ]xvwdqg @ +rghu K, ghv Lqglylgxxpv
hlq vrofkhu ]xvwdqg ghvvhoehq Lqglylgxxpv yrudxvjlqj/ ghu ghp ]xvwdqg K +hqwvsuhfkhqg @, ghv
dqghuhq Lqglylgxxpv dqdorj lvw1 Zlu nùqqhq xqv dovr lp zhlwhuhq dxi hlqh Ehwudfkwxqj yrq
Hqwzlfnoxqjvwhuplql lq ghu }zhlwhq Yhuzhqgxqjvzhlvh ehvfkuçqnhq1

Zhlwhu ndqq hlqh Hqwzlfnoxqj yrq Jhjhqvwçqghq hlqh Dqkçxixqj yrq Yhuçqghuxqjhq vhlq/
glh dxv }zhl xqg phku Yhuçqghuxqjhq ehvwhkw1 Xqwhu orjlvfkhp Jhvlfkwvsxqnw uhlfkw hv mhgrfk
}xqçfkvw dxv/ ghq hlqidfkvwhq Idoo }x ehwudfkwhq/ qçpolfk glh Yhuçqghuxqj hlqhv ]xvwdqghv
hlqhv Jhjhqvwdqghv @� }x hlqhp dqghuhq ]xvwdqg ghvvhoehq Jhjhqvwdqghv @2/ g1 k1 ghq Idoo
@� , @2/ ghqq dooh Yhujohlfkvnulwhulhq yrq ]xvwçqghq hlqhv Jhjhqvwdqghv wuhwhq vfkrq lq vrofk
hlqhu hohphqwduhq Irup ghu Hqwzlfnoxqj dxi1

Vfkolh�olfk vhl qrfk khuyrujhkrehq/ gd� zlu ehl hlqhu Dqdo|vh ghu Hqwzlfnoxqjvwhuplqror0
jlh yrq yruqkhuhlq irojhqghq Xpvwdqg ehuÿfnvlfkwljhq pÿvvhq= Hv jhkw qlfkw gduxp/ qxu ghq
Vlqq ghv Zruwhv �Hqwzlfnoxqj� }x suç}lvlhuhq/ vrqghuq hv px� ghu Vlqq hlqhu jdq}hq Uhlkh
yrq vsudfkolfkhq Dxvguÿfnhq +vrofkhq zlh �Yhuhlqidfkxqj�/ �Nrpsol}lhuxqj�/ �Surjuh��/ �Uh0
juh��/ �Vwdjqdwlrq� xvz1, ihvwjhohjw zhughq/ lq eh}xj dxi glh ghu Whuplqxv �Hqwzlfnoxqj� qxu
whlozhlvh dov hlqh Yhudoojhphlqhuxqj dxiwulww/ lq juù�huhp Pd�h mhgrfk glh Urooh hlqhu vxppd0
ulvfkhq Eh}hlfkqxqj glhvhv ]|noxv yrq vsudfkolfkhq Huvfkhlqxqjhq vslhow1

Dqjhqrpphq/ @� vhl ghu ]xvwdqg hlqhv Lqglylgxxpv @ }xu ]hlw |� xqg @2 ghu ]xvwdqg ghv0
vhoehq Lqglylgxxpv }xu ]hlw |2 qdfk |�1 Glh Hqwzlfnoxqjvwhuplql vhw}hq }zhl Ehglqjxqjhq iÿu
lkuh Yhuzhqgxqj yrudxv= 41 hlqh Dqdo|vh ghv Dxiedxv ghu ]xvwçqgh @� xqg @2> 51 gdv Il{lhuhq
hlqhv vrofkhq Phunpdov � ghv Lqglylgxxpv @/ gd� gdv Hujheqlv ghv Yhujohlfkv yrq @ }xu ]hlw |�
xqg }xu ]hlw |2 eh}ÿjolfk glhvhv Phunpdov hlqh jhzlvvh Ixqnwlrq yrq @� , @2 lvw1 Zlu hunoçuhq
dxviÿkuolfkhu/ zdv zlu klhu phlqhq1

Ghq Dxiedx ghv hpslulvfkhq Lqglylgxxpv @ }x huplwwhoq ehghxwhw/ hv dov hlqh Vwuxnwxu hl0
qhu jhzlvvhq Dqkçxixqj yrq hpslulvfkhq Lqglylgxhq xqg dov hlq V|vwhp yrq ]xvdpphqkçqjhq
glhvhu Lqglylgxhq }x ehwudfkwhq1 Hlqh Yhuçqghuxqj ghv Dxiedxv yrq @ lp Idooh @� , @2 ndqq
hlqh Hqwvwhkxqj qhxhu Hohphqwh lq ghu Vwuxnwxu @/ hlqh Yhuqlfkwxqj yrq Hohphqwhq yrq @/ hlqh
Yhuqlfkwxqj ghu hlqhq xqg hlq Hqwvwhkhq dqghuhu Hohphqwh/ hlqh Khudxvelogxqj qhxhu ]xvdp0
phqkçqjh/ glh ]huvwùuxqj ghu hlqhq xqg hlqh Khudxvelogxqj dqghuhu ]xvdpphqkçqjh ehghxwhq
+pdq ndqq klhu dooh pùjolfkhq Nrpelqdwlrqhq dxi}çkohq,1 Glhvh Yhuçqghuxqjhq zhughq plw
Kloih ghu Whuplql �Nrpsol}lhuxqj�/ �Yhuhlqidfkxqj�/ �Wudqvirupdwlrq�/ �Nrqvrolglhuxqj� xvz1
�{lhuw1 Doo glhvh Whuplql vlqg }zdu iÿu hlqh Hlqiÿkuxqj ghu Hqwzlfnoxqjvwhuplql huirughuolfk/
vlh vlqg vhoevw dehu qrfk nhlqh vrofkhq Whuplql1

Zhqq pdq yrq hlqhu Hqwzlfnoxqj vsulfkw/ vr phlqw pdq dovr qlfkw mhgh eholheljh Yhuçqghuxqj
yrq @/ vrqghuq qxu hlqh vrofkh/ ehl ghu @� , @2 hlqh Yhuçqghuxqj ghv Dxiedxv yrq @ lvw1
Gdqdfk zlug hlqh jhzlvvh Jhvdpwkhlw yrq Phunpdohq � dxvjhzçkow/ qdfk ghu hlq Yhujohlfk ghu
]xvwçqgh @� xqg @2 gxufkjhiÿkuw zlug1 Lp Hujheqlv glhvhv Yhujohlfkv hukçow pdq Dxvvdjhq ghv
W|sv @� :� @2/ @� 	� @2/ @� '� @21 Glh Phunpdoh � vlqg Hqwzlfnoxqjvnulwhulhq1 Lq zhofkhp
Pd�h glh Iudjh qdfk ghq Hqwzlfnoxqjvnulwhulhq lp Udkphq ghu Orjln xqwhuvxfkw zhughq ndqq/
eohlew qrfk }x xqwhuvxfkhq1 Zlu odvvhq glhvh Iudjh klhu r�hq1
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491 Ndslwho Zlvvhqvfkdiwvorjln
Mhw}w odvvhq vlfk v|perolvfk irojhqgh guhl Pùjolfknhlwhq irupxolhuhq=
41 E@� , @2�:E@� :� @2�>
51 E@� , @2�:E@� 	� @2�>
61 E@� , @2�:E@� '� @2�1
Lp huvwhq Idoo gh�qlhuw glh dqjhiÿkuwh Irupho ghq Dxvguxfn �Hv yroo}rj vlfk hlq Uhjuh� yrq @
eh}ÿjolfk ghv Phunpdov � lp ]hlwlqwhuydoo k|�c |2l�/ lp }zhlwhq Idoo ghq Dxvguxfn �Hv yroo}rj
vlfk hlq Surjh� yrq @ eh}ÿjolfk ghv Phunpdov � lp ]hlwlqwhuydoo k|�c |2l� xqg lp gulwwhq Idoo
�Hv yroo}rj vlfk hlqh Vwdjqdwlrq yrq @ eh}ÿjolfk ghv Phunpdov � lp ]hlwlqwhuydoo k|�c |2l�1

Lq ghq dqjhiÿkuwhq Gh�qlwlrqhq zhughq glh Suçglndwh �Surjuh�� +zlu yhuzhqghq gdv V|p0
ero -�� ,/ �Uhjuh�� +-2� , xqg �Vwdjqdwlrq� +-�� , hlqjhiÿkuw1 Glhvh Gh�qlwlrqhq odvvhq vlfk
v|perolvfk irojhqghupd�hq vfkuhlehq=
-�� E@� dc E@� , @2�:E@� 	� @2�/
-2� E@� dc E@� , @2�:E@� :� @2�/
-�� E@� dc E@� , @2�:E@� '� @2�1

Glh Suçglndwh -�� vlqg hlqvwhooljh Suçglndwh1 Dxi çkqolfkh Zhlvh odvvhq vlfk glh }zhlvwhooljhq
Hqwzlfnoxqjvsuçglndwh A �� +�111 hqwzlfnhow vlfk surjuhvvly }x 111 eh}ÿjolfk ��,/ A 2� +�111
hqwzlfnhow vlfk uhjuhvvly }x 111 eh}ÿjolfk ��, xqg A �� +�111 hqwzlfnhow vlfk vwdjqlhuhqg }x 111
eh}ÿjolfk � �, gh�qlhuhq=
A �� E@c K� dc E@, K�:EK 	� @�/
A 2� E@c K� dc E@, K�:E@ :� K�/
A �� E@c K� dc E@, K�:E@ '� K�1

Lq ghq dqjhiÿkuwhq Gh�qlwlrqhq ndqq pdq dqvwhooh yrq dc dxfk ghq Rshudwru ' yhuzhqghq1
Zhlwhu nùqqhq glh Dxvguÿfnh �@ hqwzlfnhow vlfk surjuhvvly�/ �@ hqwzlfnhow vlfk uhjuhvvly� xqg
�@ vwdjqlhuw� dov Denÿu}xqjhq ghu irojhqghq Dxvguÿfnh hlqjhiÿkuw zhughq=
<@�<@2<� EE@� , @2�:E@2 :� @���/
<@�<@2<� EE@� , @2�:E@� :� @2��/
<@�<@2<� EE@� , @2�:E@� '� @2��/

zrehl @� xqg @2 Yduldeohq iÿu ]xvwçqgh yrq @ }x yhuvfklhghqhq ]hlwhq vlqg/ zçkuhqg � mhw}w
hlqh Yduldeoh iÿu Phunpdoh lvw/ lp Xqwhuvfklhg }xp yrukhuljhq Jheudxfk/ dov � hlq nrqvwdqwhv
Phunpdo gduvwhoowh1

Dx�hughp jlew hv qrfk hlqh zhlwhuh Ulfkwxqj iÿu glh orjlvfkh Dqdo|vh ghu ehwudfkwhwhq
Whuplqrorjlh1 Zlu iÿkuhq ehlvslhovzhlvh gdv Suçglndw ghu Hyroxwlrq iÿu Dqkçxixqjhq yrq
Lqglylgxhq hlq +zlu yhuzhqghq gdv V|pero (> ghu Dxvguxfn (ES @cS K� zlug jhohvhq dov �Glh
Dqkçxixqj @ hyroxwlrqlhuwh }xu Dqkçxixqj K�,= (ES @cS K� dc ES @,S K� a ;K<@ w E@c K��
Zlh zlu vhkhq/ zlug klhu gdv Suçglndw ( plw Kloih yrq Whuplql ghu Orjln yrq ]xvdpphqkçqjhq
gh�qlhuw1

Qdfk ghu Hlqiÿkuxqj yrq Hqwzlfnoxqjvsuçglndwhq odvvhq vlfk Vxemhnwwhuplql ghu Hqwzlfn0
oxqj qdfk ghq doojhphlqhq orjlvfkhq Uhjhoq hlqiÿkuhq1 Vr oç�w vlfk ehlvslhovzhlvh ghu Dxv0
guxfn �hlqh � 0Hqwzlfnoxqj yrq @� +zrehl � ghu W|s ghu Hqwzlfnoxqj lvw, dov Denÿu}xqj
ghv Dxvguxfnv �hlqh Yhuçqghuxqj yrq @ ghuduw/ gd� �� gh�qlhuhq/ zrehl � ghu Dxvguxfn
<�<@�<@27� E@� lvw/ zçkuhqg 7� hlq Hqwzlfnoxqjvsuçglndw ghv hqwvsuhfkhqghq W|sv � gduvwhoow1
Xqg mhw}w odvvhq vlfk iÿu yhuvfklhghqh W|shq ghu Hqwzlfnoxqj glh Ehglqjxqjhq lkuhu Suçglndwl0
rq dqjhehq/ lqvehvrqghuh odvvhq vlfk iÿu vlh yhuvfklhghqh Suçglndwh gh�qlhuhq +�nrqwlqxlhuolfk�/
�glvnuhw�/ �uhyhuvleho�/ �luuhyhuvleho� xvz1,1 Ehlvslhovzhlvh ndqq pdq glh Gh�qlwlrqhq zçkohq=
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Devfkqlww 49143 ]xvwçqgh xqg ]xvdpphqkçqjh

Hlqh Hqwzlfnoxqj yrq @ lvw uhyhuvleho jhqdx gdqq/ zhqq �rE-�� E@� a-2� E@��1
Hlqh Hqwzlfnoxqj yrq @ lvw luuhyhuvleho jhqdx gdqq/ zhqq ��rE-�� E@� a -2� E@��1

� lvw klhu gdv Suçglndw �pùjolfk�/ xqg r lvw ghu whuplqleloghqgh Rshudwru �ghu Vdfkyhukdow/
gd� 111�1 Dxv hlqhu klhu dqjhghxwhwhq Jhvdpwkhlw yrq Gh�qlwlrqhq yrq Hqwzlfnoxqjvwhuplql
oç�w vlfk hlqh Uhlkh yrq orjlvfkhq Irojhuxqjhq deohlwhq1 Lqvehvrqghuh zlug hlqh jhqdxh Xqwhu0
vfkhlgxqj yrq vrofkhq Dxvvdjhq ÿehu Hqwzlfnoxqjhq pùjolfk/ glh vlfk doohlq dxv ghu jhzçkowhq
Whuplqrorjlh hujhehq/ xqg vrofkhq/ glh hfkwh hpslulvfkh Ihvwvwhooxqjhq vlqg1

Hv vhl klhu gdudxi klqjhzlhvhq/ gd� vrofk hlq Dxiedx hlqhu suç}lvhq Hqwzlfnoxqjvwhuplqrorjlh
qlfkw dov Dxiedx hlqhu hlq}hozlvvhqvfkdiwolfkhq rghu sklorvrsklvfkhq Hqwzlfnoxqjvwkhrulh pl�0
yhuvwdqghq zhughq gdui1 Ylhophku kdqghow hv vlfk ehl hlqhu vrofkhq orjlvfkhq H{solndwlrq qxu
xp hlqh Dxikhooxqj xqg Suç}lvlhuxqj ghv Vlqqhv yrq Whuplql/ glh lq hlqhu Hqwzlfnoxqjvwkhrulh
yhuzhqghw zhughq nùqqhq1 Gdv ]lho hlqhu vrofkhq H{solndwlrq ehvwhkw gdulq/ Xqjhqdxljnhlwhq
xqg Phkughxwljnhlwhq ghu Whuplqrorjlh dxv}xvfkolh�hq/ dooh pùjolfkhq Yduldqwhq iÿu glh Gh�ql0
wlrqhq ghu ehwuh�hqghq Whuplql }x huplwwhoq xqg lkuh orjlvfkhq Hljhqvfkdiwhq xqg Eh}lhkxqjhq
jhqdx }x ehvwlpphq1 Hv px� qlfkw ehwrqw zhughq/ gd� vrofkh orjlvfkhq Xqwhuvxfkxqjhq hlqh
jhqdxhuh xqg gl�huhq}lhuwhuh Vsudfkh iÿu glh Sklorvrsklh xqg glh Phwkrgrorjlh ghu Zlvvhq0
vfkdiw olhihuq1 Gdv lvw r�hqvlfkwolfk1 Grfk dov Irojh zlug gdehl hlqh dqghuh vhku zlfkwljh Iudjh
jhoùvw/ glh Iudjh qdfk ghp Yhukçowqlv ghu Orjln }x dqghuhq sklorvrsklvfkhq Glv}lsolqhq1 Glhvh
Iudjh zlug klhu dxv ghp Ehuhlfk doojhphlqhu Huùuwhuxqjhq dxi hlqh Hehqh vwuhqjhu Ehzhlvh
lq mhghp nrqnuhwhq Sxqnw ÿehuiÿkuw1 Gdehl }hljw vlfk dxi ghu Hehqh irupdohu Ehzhlvh hlqhu0
vhlwv/ gd� pdq ylhoh sklorvrsklvfkh Ehkdxswxqjhq lp Udkphq ghu Orjln zhghu ehzhlvhq qrfk
zlghuohjhq ndqq1 Glhvh Ehkdxswxqjhq kdehq dx�huorjlvfkh Qdwxu/ kçqjhq yrq ghu jdq}hq Jh0
vfklfkwh ghu phqvfkolfkhq Nxowxu de xqg hujhehq vlfk qlfkw doohlq dxv ghu orjlvfkhq Whfkqln }xu
Ehduehlwxqj hlqhu Whuplqrorjlh1 Vr ndqq pdq lp Udkphq ghu Orjln ghq Ehzhlv �qghq/ gd� glh
Ehkdxswxqjhq ghu Sklorvrsklh ÿehu glh lqqhuhq Txhoohq ghu Hqwzlfnoxqj/ ÿehu glh sulq}lslhooh
Xqhqgolfknhlw ghu Hqwzlfnoxqj ghu Zhow xvz1 qlfkw yrq ghq Srvwxodwhq xqg Uhjhoq ghu Orjln
dekçqjhq/ rezrko vlfk glhvh Ehkdxswxqjhq elv }x hlqhp jhzlvvhq Judgh lq ghu Vsudfkh ghu
Orjln h{sol}lhuhq odvvhq1 Glh Qlfkwuhgx}lhuedunhlw ghu Sklorvrsklh dxi glh Orjln huzhlvw vlfk
klhu dovr dov hlqh vwuhqj ehzhlveduh Wkhvh1

Dqghuhuvhlwv odvvhq vlfk dxv ghq Gh�qlwlrqhq ghu Hqwzlfnoxqjvwhuplql qdfk orjlvfkhq Uhjhoq
Irojhuxqjhq deohlwhq/ glh uhlq orjlvfkhu Qdwxu vlqg/ dehu dov sklorvrsklvfkh rghu qdwxuzlvvhq0
vfkdiwolfkh +lqvehvrqghuh sk|vlndolvfkh, K|srwkhvhq dqjhvhkhq zhughq1 Glh Dqdo|vh vrofkhu
Irojhuxqjhq iùughuw dovr glh Huplwwoxqj jhqdxhuhu Juhq}hq }zlvfkhq orjlvfkhq xqg dx�huorjl0
vfkhq sklorvrsklvfkhq Ehkdxswxqjhq1 Gxufk ghq orjlvfk nruuhnwhq Dxiedx yrq Whuplql }xu
Ehvfkuhlexqj yrq Yhuçqghuxqjhq xqg Hqwzlfnoxqjhq zlug qdfkjhzlhvhq/ gd� glh Hqwjhjhqvhw0
}xqj yrq Vhlq xqg Zhughq/ glh glh Jhvfklfkwh ghu Sklorvrsklh vhlw Khudnolw xqg Sduphqlghv
gxufk}lhkw/ hehqvr xqehjuÿqghw lvw zlh ghu Jhjhqvdw} yrq Orjln xqg Gldohnwln1

49143 Jhrugqhwh ]xvwçqgh xqg hpslulvfkh ]xvdpphqkçqjh
Hlqh zlfkwljh Urooh vslhohq lq ghu Zlvvhqvfkdiw Dxvvdjhq/ lq ghqhq glh uçxpolfkh xqg }hlwolfkh
Rugqxqj yrq ]xvwçqghq �{lhuw zhughq1 Lq vrofkhq Dxvvdjhq zhughq Uhodwlrqvwhuplql zlh
�iuÿkhu�/ �yrukhu�/ �qdfkkhu�/ �uhfkwv yrq�/ �olqnv yrq�/ �nxu} gdqdfk�/ �� Vwxqghq vsçwhu�/
�lq ghu Xpjhexqj yrq�/ �johlfk}hlwlj plw� xvz1 yhuzhqghw1 Ehlvslhoh iÿu vrofkh Dxvvdjhq
vlqg hwzd= �Ghu Grqqhu huwùqwh iÿqi Vhnxqghq/ qdfkghp ghu Eolw} dx hxfkwhwh� rghu �Gdv
Jhvfkr� h{sorglhuwh �f p yrq ghp Ruw hqwihuqw/ dq ghp glh Dxinoçuhu lq Ghfnxqj jlqjhq�1
Zlu yhuzhqghq -/ -�/ -2/ � � � dov Rugqxqjv}hlfkhq xqg vwhoohq Dxvvdjhq ghu rehq dqjhjhehqhq
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491 Ndslwho Zlvvhqvfkdiwvorjln
Duw gxufk V|peroh ghu Irup E-r��Er�� gdu/ glh jhohvhq zhughq nùqqhq dov �Ghu ]xvwdqg r�
vwhkw lq ghu Uhodwlrq - }x ghp ]xvwdqg r��1 Ghu Nÿu}h kdoehu vfkuhlehq zlu lp zhlwhuhq
dqvwhooh yrq r� xqg r� nohlqh Exfkvwdehq @ xqg K1 Lq glhvhu Vfkuhlezhlvh kdehq glh rehq
dqjhjhehqhq Dxvvdjhq glh Irup E-@�K1

Pdq wul�w Dxvvdjhq ghu Irup �� xqg gdqdfk K�/ �� xqg yru glhvhp K�/ �� xqg olqnv gdyrq
K� xvz1 Glhvh jhrugqhwhq Nrqmxqnwlrqhq zhughq kçx�j yhuzhqghw xqg riw plw ghu jhzùkqolfkhq
Nrqmxqnwlrq yhuzhfkvhow1 Dqdorj yhukçow hv vlfk plw ghq jhrugqhwhq Dgmxqnwlrqhq1 Xqvhuhv
Hudfkwhqv ehuxkw jhudgh dxi glhvhu Yhuzhfkvoxqj ghu Dxvvfkox� jhzlvvhu Jhvhw}h ghu nodvvlvfkhq
Orjln lq ghu �Orjln ghu Plnursk|vln�1 Lp doojhphlqhq Idoo kdehq glh huzçkqwhq Nrqmxqnwlrqhq
xqg Dgmxqnwlrqhq glh Irup � a E-@�K xqg � b E-@�K/ zrehl - hlqh Rugqxqjvuhodwlrq lvw +��
xqg lq ghu Uhodwlrq - gd}x K�/ �� rghu lq ghu Uhodwlrq - gd}x K�,1
Iÿu glh ehwudfkwhwhq Dxvvdjhq jhowhq Iruphoq ghu irojhqghq Irup qlfkw=
� a E-@�K c � a E-K�@c� b E-@�K c � b E-K�@1

Dqvrqvwhq jhowhq iÿu jhrugqhwh Nrqmxqnwlrqhq xqg Dgmxqnwlrqhq Uhjhoq/ glh ghqhq ghu ÿeol0
fkhq Nrqmxqnwlrq xqg Dgmxqnwlrq dqdorj vlqg/ ehlvslhovzhlvh irojhqgh=
�E� a E-@�K� dc �� b E-@��K/
�E� b E-@�K� dc �� a E-@��K�

Iÿu jhrugqhwh Nrqmxqnwlrqhq xqg Dgmxqnwlrqhq jhowhq }xvçw}olfkh orjlvfkh Uhjhoq=
E� a E-�@�K� a E%-�+ $ +-2%� c � a E-2K�@/
E� b E-�@�K� a E%-�+ $ +-2%� c � b E-2K�@1

Nrqglwlrqdodxvvdjhq ghu Irup � $ E-@�K/ lq ghqhq - hlqh }hlwolfkh Uhodwlrq lvw/ xqg lkuh
Qhjdwlrqhq qhqqhq zlu Dxvvdjhq ÿehu hlqh sk|vlvfkh rghu hpslulvfkh Irojheh}lhkxqj1 Hlq
Ehlvslho iÿu hlqh vrofkh Dxvvdjh lvw= �Zhqq pdq gxufk hlqh Ohlwxqj hohnwulvfkhq Vwurp  lh�hq
oç�w/ vr eloghw vlfk johlfk}hlwlj gdplw +rghu nxu} gdqdfk, hlq Pdjqhwihog xp glh Ohlwxqj1� Iÿu
vrofkh Dxvvdjhq jhowhq qhehq ghq doojhphlqhq Uhjhoq iÿu Nrqglwlrqdodxvvdjhq qrfk }xvçw}olfkh
orjlvfkh Uhjhoq +yjo1 Vlqrzmhz2Zhvvho 4<:8,1

Nrqglwlrqdodxvvdjhq ghu Irup � $ E-@�K/ lq ghqhq � xqg � orndoh Dxvvdjhq ÿehu hpsl0
ulvfkh Jhjhqvwçqgh xqg - hlqh uçxpolfkh rghu }hlwolfkh Uhodwlrq lvw/ vrzlh ghuhq Qhjdwlrqhq
xqg }xvdpphqjhvhw}wh Dxvvdjhnrqvwuxnwlrqhq dxv vrofkhq Dxvvdjhq qhqqhq zlu Dxvvdjhq ÿehu
hpslulvfkh ]xvdpphqkçqjh1

Zhqq � hlqh Dxvvdjh ÿehu hlqhq hpslulvfkhq ]xvdpphqkdqj lvw/ vr lvw r� hlq hpslulvfkhu
]xvdpphqkdqj1 Zlu pdfkhq gdudxi dxiphunvdp/ gd� zlu ghq Whuplqxv �hpslulvfkhu ]xvdp0
phqkdqj� vr hlqjhiÿkuw kdehq/ gd� zlu }xqçfkvw hlqh Nodvvh yrq Dxvvdjhq hlqhu ehvwlppwhq
orjlvfkhq Vwuxnwxu dov Dxvvdjhq ÿehu hpslulvfkh ]xvdpphqkçqjh ehvwlppw kdehq/ xqg gdudq
dqvfkolh�hqg vdjhq/ zdv hlq hpslulvfkhu ]xvdpphqkdqj lvw1

Hlqh Dqkçxixqj yrq hpslulvfkhq ]xvwçqghq eloghw hlq hpslulvfkhv V|vwhp yrq ]xvdpphq0
kçqjhq jhqdx gdqq/ zhqq vlfk iÿu hlqhq eholheljhq/ lq glhvhu Dqkçxixqj yrunrpphqghq ]x0
vwdqg r� hlq dqghuhu lkuhu ]xvwçqgh r� ghuduw �qghq oç�w/ gd� vlfk r� xqg r� lq hlqhp
hpslulvfkhq ]xvdpphqkdqj eh�qghq1

Iÿu hpslulvfkh ]xvdpphqkçqjh dov hlqhp ehvrqghuhq W|s yrq Jhjhqvwçqghq zhughq glh
ehuhlwv iÿu dqghuh W|shq yrq Jhjhqvwçqghq ehndqqwhq Suçglndwh gh�qlhuw xqg qhxh hlqjhiÿkuw1
Vr lvw hlq hpslulvfkhu ]xvdpphqkdqj yrq r� xqg r� xqyhuplwwhow jhqdx gdqq/ zhqq hv nhlqhq
]xvwdqg r� plw irojhqghq Hljhqvfkdiwhq jlew=
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Devfkqlww 49143 ]xvwçqgh xqg ]xvdpphqkçqjh
4, r� eh�qghw vlfk lq hlqhp hpslulvfkhq ]xvdpphqkdqj plw r�>
5, r� eh�qghw vlfk lq hlqhp hpslulvfkhq ]xvdpphqkdqj plw r�>
6, dxv ghq Dxvvdjhq ÿehu glh ohw}whq ehlghq ]xvdpphqkçqjh irojw hlqh Dxvvdjh ÿehu hlqhq

]xvdpphqkdqj yrq r� xqg r�1
Pdq wul�w dxi Dxvvdjhq ÿehu hpslulvfkh ]xvdpphqkçqjh
+4, f $ E-@�5
+5, t $ E-@��/
glh dxi ghq huvwhq Eolfn irojhqgh Hljhqvfkdiw }x kdehq vfkhlqhq1 Qdfk ghq Uhjhoq ghu Orjln
hukçow pdq dxv lkqhq
+6, f a t $ E-@�E5 a ��/
gdehl ndqq glh Dxvvdjh f a t zdku vhlq xqg ~ a T qlfkw/ g1 k1/ �E~ a T � lvw zdku1 +4, pùjh
hwzd glh Dxvvdjh vhlq �Zhqq pdq dxi ghq Nùushu � hlqh Nudiw � hlqzlunhq oç�w/ vr yhuuÿfnw �
lq ghu Ulfkwxqj k xp ghq Devwdqg q� xqg +5, glh Dxvvdjh �Zhqq pdq dxi ghq Nùushu � hlqh
Nudiw � hlqzlunhq oç�w/ vr yhuuÿfnw � lq ghu Ulfkwxqj � xp ghq Devwdqg B�> pdq ndqq qxq
ehlgh Nuçiwh � xqg � dxi � hlqzlunhq odvvhq> ghu Nùushu � ndqq vlfk dehu qlfkw johlfk}hlwlj lq
glh Ulfkwxqjhq k xqg � +}1 E1 qdfk olqnv xqg qdfk uhfkwv, ehzhjhq1 Glh yruolhjhqgh Vlwxdwlrq
vlhkw pdq dov sdudgr{ dq +hlqh ghu Yduldqwhq ghu Sdudgr{h yrq ]xvdpphqkçqjhq,1

Ehl hlqhu juÿqgolfkhq orjlvfkhq Dqdo|vh eohlew lq ghu ehwudfkwhwhq Vlwxdwlrq doohuglqjv qlfkwv
Sdudgr{hv ÿeulj1 Lq ghq Irupxolhuxqjhq +4,/ +5, xqg +6, lvw ghu Klqzhlv dxi glh Ehglqjxqjhq
zhjjhodvvhq zrughq/ xqwhu ghqhq vlh dov zdku dn}hswlhuw zhughq/ rezrko glhvh Ehglqjxqjhq
yhuvfklhghq vlqg1 Dqjhqrpphq/ T � vhlhq glh Ehglqjxqjhq iÿu +4,/ T 2 glh iÿu +5, xqg T � glh
iÿu +6,1 Glh Ehglqjxqjhq T � nùqqhq �t rghu hlq vrofkhv ~ hlqvfkolh�hq/ dxv ghp �t irojw/
g1 k1/ T � $ �t 1 Glh Ehglqjxqjhq T 2 nùqqhq �f yrudxvvhw}hq/ g1 k1/ T 2 $ �f1 T � vhw}w
ehlvslhovzhlvh yrudxv/ gd� dxi � qlfkw glh Nudiw � hlqzlunw/ xqg T 2 vhw}w yrudxv/ gd� dxi �
qlfkw glh Nudiw � hlqzlunw1 Qhkphq zlu ghq hlqidfkhq Idoo= T � lvw T � a�t > T 2 lvw T � a�f1
Gdv Yrukdqghqvhlq yrq T � lq T �/ T 2 xqg T � lvw huirughuolfk/ xp glh Sureohpdwln ÿehukdxsw
huùuwhuq }x nùqqhq1 Lq glhvhp Idooh kdehq zlu=
+4, f a �t $ E-@�5
+5, �f a t $ E-@��
+6, f a �t a �f a t $ E-@�E5 a ��
xqwhu ghu Ehglqjxqj T � iÿu dooh guhl1 Gd f a �t a �f a t hlq Zlghuvsuxfk lvw/ hqwkçow +6,
qlfkwv Sdudgr{hv1 Xp mhw}w ihvw}xvwhoohq/ zhofkh Irojh vlfk dxv f a t hujlew/ +lqvehvrqghuh/
zhofkh Odjh ghu Nùushu � hlqqlppw/ zhqq dxi lkq johlfk}hlwlj glh Nuçiwh � xqg � hlqzlunhq,/
px� pdq hqwzhghu zhlwhuh hpslulvfkh Xqwhuvxfkxqjhq gxufkiÿkuhq/ glh
+7, f a t $ E-@��
hujhehq/ rghu hlqh ehvrqghuh Uhjho }xp Rshulhuhq plw ~ xqg T dqzhqghq/ glh hv jhvwdwwhw/
ghgxnwly ` }x hukdowhq +}1 E1 glh Uhjho ghv Nuçiwhsdudoohorjudppv,1

Kçx�j zhughq glh Ehglqjxqjhq/ xqwhu ghqhq +4, xqg +5, dn}hswlhuw zhughq/ vr irupxolhuw/
gd� ghu Dqvfkhlq lkuhu Lghqwlwçw hqwvwhkw1 Ghu Ehkdxswxqj +4, jlew pdq hwzd glh Irup �Zhqq
f/ vr ehl lp ÿeuljhq nrqvwdqwhq Ehglqjxqjhq E-@�5�/ xqg +5, jlew pdq glh Irup �Zhqq t /
vr ehl lp ÿeuljhq nrqvwdqwhq Ehglqjxqjhq E-@���1 Lq ehlghq Içoohq zhughq glh Ehglqjxqjhq
gxufk ghqvhoehq Dxvguxfn �ehl lp ÿeuljhq nrqvwdqwhq Ehglqjxqjhq dqjhjhehq�/ rezrko vlh
vfkrq ghvkdoe yhuvfklhghq vlqg/ zhlo lp Idooh +4, �t yrudxvjhvhw}w zlug xqg lp Idooh +5, �f1
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491 Ndslwho Zlvvhqvfkdiwvorjln
Zhqq pdq ghq sdudgr{hq Fkdudnwhu ghu ehwudfkwhwhq Vlwxdwlrq }xoç�w/ vr yhuzhqghw pdq

hlqh ehvrqghuh Irup yrq Suçglndwhq/ glh lpsol}lw hlqhq Yhuzhlv dxi glh Ehglqjxqjhq hqwkdowhq1
Glhv jhvfklhkw lqvehvrqghuh gxufk ghq Dxvguxfn �Whqghq}� +ghvkdoe qhqqhq zlu vrofkh Suçgl0
ndwh Whqghq}suçglndwh,1 Vr yhuzhqghw pdq dqvwhooh ghv Dxvguxfnv �Zhqq dxi ghq Nùushu �
glh Nudiw � hlqzlunw/ vr yhuuÿfnw � lq Ulfkwxqj k xp ghq Devwdqg q +xqwhu ghu Ehglqjxqj/
gd� nhlqh dqghuhq Nuçiwh dxi � hlqzlunhq,� ghq nÿu}huhq Dxvguxfn �Zhqq dxi ghq Nùushu �
glh Nudiw � hlqzlunw/ vr kdw � glh Whqghq}/ lq Ulfkwxqj k xp ghq Devwdqg q }x yhuuÿfnhq�1 Lq
glhvhp Idooh �{lhuw xqvhuh Dxvvdjh/ jdq} johlfk/ zhofkh Nuçiwh dxi � hlqzlunhq xqg zrklq vlfk
� ehzhjw/ qlfkw glh idnwlvfkh Vdfkodjh/ vrqghuq ghq Dqwhlo ghu Nudiw � lq lku1 Gdehl qhkphq
xqvhuh Dxvvdjhq glh Irup dq
+4, f $ E-@�5W
+5, t $ E-@��W/
zrehl ~W xqg T W qlfkwv ÿehu uhdoh Vlwxdwlrqhq/ vrqghuq hwzdv ÿehu Whqghq}hq dxvvdjhq1 Lq
glhvhp Idooh jlow
+6, f a t $ E-@�E5W a �W�/
gd ~W a T W nhlq Zlghuvsuxfk lvw1 Hlq Yrukdqghqvhlq zlghuvsuÿfkolfkhu Whqghq}hq lvw nhlq
Zlghuvsuxfk1 Zlh vlfk glh Whqghq}hq ~W xqg T Wjhphlqvdp uhdolvlhuhq/ px� zlhghuxp gxufk
glh Huidkuxqj huplwwhow zhughq rghu gxufk hlqh ehvrqghuh/ dxi Juxqg ghu Huidkuxqj dxijhvwhoowh
Uhjho1
Hlq dqdorjhv Elog hukçow pdq/ zhqq pdq ghq Xqwhuvfklhg ghu Ehglqjxqjhq lp Idooh yrq
+4, f $ E-@�+
+5, f $ E-@�5
zhjoç�w1 Dxv +4, xqg +5, hukçow pdq qdfk ghq Uhjhoq ghu Orjln
+6, f $ E-@�E+ a 5�/
zrehl t xqg ~ xqyhuwuçjolfk vlqg/ g1 k1/ �Et a ~�1

Dp hlqidfkvwhq lvw glh irojhqgh Oùvxqj glhvhu Vlwxdwlrq1 Dxv ghq Dxvvdjhq f $ E-S�� xqg
T $ E-_�+ hukçow pdq xqwhu ghu Ehglqjxqj �`
+4, f $ E-@�+/
xqg dxv ghq Dxvvdjhq f $ E-S�� xqg ` $ E-_�5 hukçow pdq xqwhu ghu Ehglqjxqj �T
+5, f $ E-@�51
Zhqq pdq ghq Xqwhuvfklhg ghu Ehglqjxqjhq ehuÿfnvlfkwljw rghu Whqghq}suçglndwh hlqiÿkuw/
vr zlug gdv Sdudgr{ ehvhlwljw1 Ghqq hlq Huhljqlv ndqq }x hqwjhjhqjhvhw}whq Whqghq}hq iÿk0
uhq1 Gdv Uhvxowdw ghu Zhfkvhozlunxqj ghu ohw}whuhq zlug zlhghuxp gxufk Huidkuxqj huplwwhow1
Hlqhq zlfkwljhq W|s yrq ]xvdpphqkçqjhq eloghq Ndxvdo}xvdpphqkçqjh/ glh zlu lp irojhqghq
Devfkqlww nxu} ehwudfkwhq1

49144 Ndxvdo}xvdpphqkçqjh
Ghu Dxvguxfn �� lvw hlqh Xuvdfkh yrq �� zlug lq yhuvfklhghqhq Ehghxwxqjhq yhuzhqghw1 Zlu
iÿkuhq hlqljh yrq lkqhq dq1

Ghu Dxvguxfn �� lvw hlqh Xuvdfkh yrq �� zlug dov Denÿu}xqj iÿu irojhqgh Dxvvdjhqjhvdpw0
khlwhq yhuzhqghw=
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Devfkqlww 49145 Vwuxnwxu

4, �Zhqq qlfkw0�/ vr qlfkw0��/ �Hv wulww � dxi�/ �Gdqdfk wulww � dxi�>
5, �Zhqq � dxiwulww/ vr wulww gdqdfk � dxi�>
6, �Zhqq � qlfkw zçuh/ vr zçuh � qlfkw�/ �� lvw yrukdqghq�>
7, �� xqg gdqdfk ��/ �Zhqq � qlfkw jhzhvhq zçuh/ vr zçuh � qlfkw�1
Dx�hughp phlqw pdq/ zhqq pdq yrq hlqhu Xuvdfkh vsulfkw/ dxfk hlqh Dqwzruw dxi Iudjhq
ghv W|sv �Zdv lvw glh Xuvdfkh yrq �B�1 Xqg dxi glhvh Iudjh vlqg xqwhuvfklhgolfkh Dqwzruwhq
pùjolfk/ lqvehvrqghuh vlhkw pdq dov Xuvdfkh yrq � doohv gdv dq/ zdv � khuyrueulqjw +zdv
}xp Dxiwuhwhq yrq � iÿkuw,/ doohv gdv/ rkqh gdv � qlfkw h{lvwlhuhq ndqq/ rghu glh ehvrqghuhq
Ehglqjxqjhq/ glh gdv Dxiwuhwhq yrq � yrp Dxiwuhwhq dqghuhu ]xvwçqgh xqwhuvfkhlghq1

Yhuzhqghw pdq ghq Dxvguxfn �r� lvw Xuvdfkh yrq r��/ vr zlug lq hlqljhq Içoohq yrudxvjh0
vhw}w/ gd� dxv � orjlvfk � qlfkw irojw/ zçkuhqg glhv lq dqghuhq Içoohq qlfkw yrudxvjhvhw}w zlug>
lq ghq hlqhq Içoohq zlug yrudxvjhvhw}w/ gd� dxv ghq Dxvvdjhq �r� lvw Xuvdfkh yrq r�� xqg �
orjlvfk � irojw/ lq dqghuhq qlfkw> lq ghq hlqhq Içoohq zlug glh Wudqvlwlylwçw ghu Ndxvdouhodwlrq
yrudxvjhvhw}w/ lq dqghuhq qlfkw xvz1

Hv lvw dovr yroonrpphq dxvvlfkwvorv/ lq glhvhq yhuvfklhghqhq Yhuzhqgxqjvzhlvhq lujhqghlqh
Lqyduldqwh }x �qghq/ glh pdq dov �hfkwh� +�hlq}lj ulfkwljh�, Dx�dvvxqj hlqhu Xuvdfkh dqvhkhq
nùqqwh1 Hv lvw ylhophku }zhfnpç�lj/ yrq Duwhq ghu Ndxvdoeh}lhkxqj }x vsuhfkhq/ xqwhu ghqhq
hv lqvehvrqghuh irojhqgh jlew=
�$ E-�@�K/
� $ E-2K�@/
��$ E-��@��K/
�� $ E-2�K��@/
E�$ E-�@�K� a� a E-2K�@/
E� $ E-2K�@� a � a E-�@�K/
E��$ E-��@��K� a � a E-�@�K/
E�� $ E-2�K��@ a � a E-2K�@/

zrehl -�glh Uhodwlrq �qdfk glhvhp� xqg -2 glh Uhodwlrq �yru glhvhp� lvw1

49145 Vwuxnwxu
G41 Glh Hohphqwh hlqhu Dqkçxixqj � eloghq hlqh Vwuxnwxu eh}ÿjolfk ghu Nodvvh yrq Ihvw0
vwhooxqjvyhuidkuhq hlqhu Rugqxqj � jhqdx gdqq/ zhqq vlfk iÿu hlq eholheljhv Hohphqw @ glhvhu
Dqkçxixqj hlq dqghuhv Hohphqw K xqg hlq vrofkhv }x � jhkùuhqghv Yhuidkuhq }xu Ihvwvwhooxqj
hlqhu Rugqxqj k �qghq oç�w/ gd� E@E:k�K� rghu EKE:k�@�1

Zhqq @ xqg K Lqglylgxhqyduldeohq vlqg xqg S hlqh Yduldeoh iÿu Yhuidkuhq }xu Ihvwvwhooxqj hlqhu
Rugqxqj lvw/ vr oç�w vlfk gdv Gh�qlhqv yrq G4 irojhqghupd�hq vfkuhlehq=
;@<K<SEE@ 5 �� a EK 5 �� a ES 5 �� $ EE@E:S�K� b EKE:S�@���1

Dqjhqrpphq/ hlqh Dqkçxixqj �� eloghw hlqh Vwuxnwxu � eh}ÿjolfk �/ xqg �2 vhl hlqh Dqkçx0
ixqj/ glh hlqh Vwuxnwxu ( johlfkidoov eh}ÿjolfk � eloghw1
G51 Zhqq �� � �2/ vr vdjhq zlu/ gd� � hlqh Whlovwuxnwxu ghu Vwuxnwxu ( eh}ÿjolfk � lvw1
Zhqq gdehl �E�2 � ���/ vr lvw � hlqh hfkwh Whlovwuxnwxu ghu Vwuxnwxu (1

Dqjhqrpphq/ glh Dqkçxixqj �� eloghw hlqh Vwuxnwxu �� xqg �2 hlqh Vwuxnwxu �2 eh}ÿjolfk
�1
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491 Ndslwho Zlvvhqvfkdiwvorjln

G61 Hlqh Yhuhlqljxqj ghu Vwuxnwxuhq �� xqg �2 qhqqhq zlu hlqh vrofkh Vwuxnwxu �/ glh
dxv ghq Hohphqwhq yrq �� xqg �2 eh}ÿjolfk � jheloghw lvw/ zrehl �� xqg �2 Whlovwuxnwxuhq
yrq � vlqg1

Dqjhqrpphq/ � vhl hlqh Nodvvh yrq Yhuidkuhq }xu Ihvwvwhooxqj hlqhu Rugqxqj/ lq eh}xj dxi
glh glh Dqkçxixqj � hlqh Vwuxnwxu � eloghw1
G71 Zlu vdjhq/ hlqh Dqkçxixqj yrq Lqglylgxhq ( eh�qghw vlfk lqqhukdoe yrq � +lvw
lq � hlqjhvfkorvvhq, eh}ÿjolfk � jhqdx gdqq/ zhqq vlfk dooh Hohphqwh yrq ( }zlvfkhq
Hohphqwhq yrq � eh}ÿjolfk � eh�qghq1

Lq Dekçqjljnhlw yrp W|s ghu Hohphqwh hlqhu Vwuxnwxu xqwhuvfkhlghw pdq hpslulvfkh xqg
devwudnwh Vwuxnwxuhq1

49146 Udxp0 xqg ]hlwwhuplql
Glh hlqidfkvwhq Udxp0]hlw0Whuplql vlqg Rugqxqjvsuçglndwh zlh �iuÿkhu�/ �vsçwhu�/ �johlfk}hl0
wlj�/ �zhlwhu�/ �qçkhu� xqg �lq ghp xqg ghp Devwdqg yrq�1 Lkuh orjlvfkhq Hljhqvfkdiwhq
zhughq lq ghu Orjln ghu Rugqxqj ehwudfkwhw1 Klhu vhl qxu qrfk khuyrujhkrehq/ gd� lp Idooh
hlqhu uçxpolfkhq Rugqxqj hpslulvfkh Nùushu xqg lp Idooh hlqhu }hlwolfkhq Rugqxqj hpslulvfkh
Yhuçqghuxqjhq +g1 k1 Yhuçqghuxqjhq hpslulvfkhu Jhjhqvwçqgh/ Huhljqlvvh, �{lhuw zhughq1 Plw
ghq Udxp0 xqg ]hlw0Rugqxqjvsuçglndwhq vlqg nhlqh sulq}lslhoohq Vfkzlhuljnhlwhq orjlvfkhu Qd0
wxu yhunqÿsiw1 Vfkzlhuljnhlwhq kçqjhq klqjhjhq plw vrofkhq Whuplql zlh �ghu Udxp ��/ �ghu
Udxp�/ �glh ]hlw �� xqg �glh ]hlw� }xvdpphq/ glh dov Vxemhnwh yhuzhqghw zhughq xqg ghqhq
pdq Suçglndwh }xvsulfkw/ glh jhzùkqolfk hpslulvfkhq Jhjhqvwçqghq }xjhvsurfkhq zhughq1 Zlu
phlqhq glh Yhuzhqgxqj yrq Dxvguÿfnhq zlh �Ghu Udxp lvw lp Ehuhlfk � jhnuÿppw�/ �Glh
]hlw iÿu � yhuodqjvdpw vlfk�/ �Glh ]hlw iÿu � ehvfkohxqljw vlfk�/ �Glh ]hlw yhuoçxiw xpjhnhkuw�/
�Ghu Udxp yhuhqjw vlfk� xvz1 Gdehl zhughq vrofkh Dxvguÿfnh lq ohw}whu ]hlw lpphu kçx�jhu
qlfkw dov olwhudulvfkh Yduldqwhq rghu Phwdskhuq iÿu Dxvvdjhq ÿehu Udxp0]hlw0Eh}lhkxqjhq yrq
Jhjhqvwçqghq/ vrqghuq lp exfkvwçeolfkhq Vlqqh yhuzhqghw1 Zlu zroohq vhkhq/ lqzlhihuq glhv
ehuhfkwljw lvw1

Whuplql/ glh hlqhq jhjhehqhq +nrqnuhwhq/ vsh}lhoohq, Udxp eh}hlfkqhq/ nùqqhq gxufk yhu0
vfklhghqh Yhuidkuhq hlqjhiÿkuw zhughq/ glh vlfk zlhghuxp lq irojhqgh Juxsshq hlqwhlohq odvvhq
+lq ghu Xpjdqjvvsudfkh vlqg vrofkh Whuplql Zùuwhu zlh �Ruw�/ �Ehuhlfk�/ �Whuulwrulxp� xvz1
plw lujhqgzhofkhq Ehvfkuçqnxqjhq1 Zlu ehwudfkwhq vlh qdwÿuolfk lq yhudoojhphlqhuwhu Irup,1

]xu huvwhq Juxssh jhkùuhq glh Yhuidkuhq/ ehl ghqhq Vxemhnwwhuplql ghv Udxphv dov Whloh yrq
Dxvvdjhq qdfk irojhqghp Vfkhpd hlqjhiÿkuw zhughq= f �(es t +rghu �f jhqdx gdqq/ zhqq
t �,/ zrehl f ghq hlq}xiÿkuhqghq Udxpwhuplqxv hqwkçow1 Ehlvslhovzhlvh zlug ghu Dxvguxfn
�@ eh�qghw vlfk lp Udxp �� dov Denÿu}xqj rghu dov Huvdw} iÿu ghq Dxvguxfn �@ eh�qghw vlfk
lqqhukdoe ghu Udxpvwuxnwxu �� hlqjhiÿkuw1 Klhu lvw ghu Whuplqxv �Udxpvwuxnwxu �� yrukhu
gh�qlhuw/ lqvrihuq jhjhehq lvw/ zhofkh Jhjhqvwçqgh eh}ÿjolfk zhofkhu Yhuidkuhq }xu Ihvwvwhooxqj
ghu Rugqxqj glh Udxpvwuxnwxu � eloghq1 Gdv Suçglndw �vlfk lqqhukdoe yrq 111 eh�qghq� lvw
johlfkidoov gh�qlhuw/ vr gd� ghu Vlqq ghv Gh�qlhqv ehndqqw lvw1 Ghu gxufk glh jhjhehqh Gh�ql0
wlrq hlqjhiÿkuwh Dxvguxfn �@ eh�qghw vlfk lp Udxp �� ndqq klqjhjhq dxi Juxqg ghu Uhjhoq
ghu ghxwvfkhq Vsudfkh dov hlqh Dxvvdjh yrp W|s � E@c K� plw hlqhp }zhlvwhooljhq Suçglndw gdu0
jhvwhoow zhughq/ zrehl @ gdv hlqh Vxemhnw lvw/ �ghu Udxp �� gdv Vxemhnw K xqg �gdv huvwh
eh�qghw vlfk lp }zhlwhq� gdv Suçglndw � lvw1 Hlq dqghuhv Ehlvslho= �@ eh�qghw vlfk lp Udxp
�� zlug dov Huvdw} iÿu Dxvguÿfnh yrp W|s �@ eh�qghw vlfk qlfkw zhlw yrq ��/ �@ eh�qghw vlfk
lp Hlq x�ehuhlfk yrq �� xvz1 dqjhvhkhq/ ghuhq Vlqq dov ehndqqw dqjhqrpphq zlug1
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Zlu pdfkhq dxi irojhqghq Xpvwdqg dxiphunvdp1 Ehl ghq ehwudfkwhwhq Hlqiÿkuxqjvyhu0

idkuhq iÿu Whuplql zhughq jdq}h Dxvvdjhq lq ghq Jheudxfk hlqjhiÿkuw/ glh gdqdfk qdfk ghq
Vsudfkuhjhoq vr dxijhjolhghuw zhughq/ gd� ghu Hlqguxfn hqwvwhkw/ dov re hlq jhvrqghuwhu Whupl0
qxv iÿu vlfk hlqjhiÿkuw zrughq zçuh1 Gdehl zlug jhzùkqolfk glh orjlvfkh Qdwxu glhvhu Rshudwlrq
qlfkw hundqqw/ xqg ghu Whuplqxv Udxp zlug dov hlq Whuplqxv plw hlqhp vhoevwçqgljhq Vlqq
dqjhvhkhq/ ghu lujhqghlqhq Jhjhqvwdqg eh}hlfkqhw1

]xu }zhlwhq Juxssh yrq Yhuidkuhq }xu Hlqiÿkuxqj yrq Whuplql jhkùuhq vrofkh/ glh Devwudn0
wlrqhq rghu Dqqdkphq ehqxw}hq1 Dqjhqrpphq/ glh hpslulvfkhq Jhjhqvwçqgh @�c � � � c @? eloghq
glh Udxpvwuxnwxu � eh}ÿjolfk hlqhu Phqjh yrq Yhuidkuhq }xu Ihvwvwhooxqj ghu Rugqxqj1 Hv
vlqg }xplqghvw irojhqgh guhl yhuvfklhghqh Whuplql iÿu hlqhq jhjhehqhq Udxp � pùjolfk1

]xu Elogxqj ghv Whuplqxv/ ghu ghq Udxp � lp huvwhq Vlqqh eh}hlfkqhw/ jhkw pdq yrq ghu
Udxpvwuxnwxu � dxv xqg devwudklhuw yrq doohq Jhjhqvwçqghq/ glh vlfk lq lku eh�qghq/ xqg
johlfkidoov gdyrq/ gd� jhudgh glh Jhjhqvwçqgh @�c � � � c @? vlh eloghq1 Glhvhu Devwudnwlrq ndqq
pdq glh Irup yrq Dqqdkphq jhehq/ glh yroonrpphq ghu jhzùkqolfkhq Huidkuxqj hqwvsuhfkhq=
Glh lqqhukdoe yrq � eh�qgolfkhq Jhjhqvwçqgh nùqqhq dxv lku khudxvjhqrpphq zhughq +xqg
hlq Juhq}idoo glhvhu Dqqdkph lvw ghu ohhuh rghu uhlqh Udxp rkqh Jhjhqvwçqgh,/ eholheljh Jh0
jhqvwçqgh yrq sdvvhqghu Dxvghkqxqj nùqqhq lq � dqjhvlhghow zhughq/ xqg glh Jhjhqvwçqgh
@�c � � � c @? nùqqhq gxufk eholheljh dqghuh Jhjhqvwçqgh huvhw}w zhughq/ glh jhhljqhw vlqg/ glh
Juhq}sxqnwh ghu Vwuxnwxu � }x �{lhuhq1 Dov Hujheqlv glhvhu Dqqdkphq yhuvwhkw pdq xqwhu
ghp jhjhehqhq Udxp yrq � qxu gdv/ zdv }zlvfkhq lujhqgzhofkhq Jhjhqvwçqghq hlqjhvfkorvvhq
lvw/ glh vr dqjhrugqhw vlqg/ zlh glh Jhjhqvwçqgh @�c � � � c @? lq ghu Vwuxnwxu �1 Glh Lqglylgxd0
olwçw ghv jhjhehqhq Udxphv zlug gxufk glh Odjh ghu Vwuxnwxu � lqvjhvdpw eh}ÿjolfk dqghuhu
Jhjhqvwçqgh ehvwlppw1

Ehl ghu Elogxqj ghv Whuplqxv/ ghu ghq Udxp � lp }zhlwhq Vlqqh eh}hlfkqhw/ zlug gdv johl0
fkh zlh lp huvwhq Idoo gxufkjhiÿkuw/ plw Dxvqdkph ghu Dqqdkphq eh}ÿjolfk ghu Jhjhqvwçqgh
@�c � � � c @?1 Vlh zhughq dov Juhq}sxqnwh ghv jhjhehqhq Udxphv dqjhvhkhq1 Ehl ghu Elogxqj
hlqhv Whuplqxv iÿu hlqhq jhjhehqhq Udxp � lp gulwwhq Vlqqh zlug }xjhodvvhq/ gd� glh Udxp0
vwuxnwxu � lkq plw lujhqgzhofkhq Jhjhqvwçqghq eloghw/ glh vlfk lqqhukdoe yrq lku eh�qghq1
Klhu vlqg yhuvfklhghqh Pùjolfknhlwhq r�hq= Ehl hlqhu glhvhu Yduldqwhq zhughq lq ghq Udxp �
dooh Jhjhqvwçqgh hlqjhvfkorvvhq/ glh vlfk lq � eh�qghq/ xqg lq glhvhp Idooh lvw ghu jhjhehqh
Udxp � gdv Vwÿfn Pdwhulh/ gdv lq ghu Udxpvwuxnwxu � hlqjhvfkorvvhq lvw> ehl hlqhu dqghuhq
Yduldqwh zhughq lq lkq qxu ehvwlppwh Duwhq yrq �ihlqhu� Pdwhulh hlqjhvfkorvvhq +lqvehvrqghuh
vrofkh/ glh pdq sk|vlvfk sulq}lslhoo xqwhu nhlqhq Xpvwçqghq dxv � hqwihuqhq ndqq,1

Glh Ehvrqghukhlw ghu rehq dqjhzdqgwhq Devwudnwlrqhq ehvwhkw gdulq/ gd� glh plw lkuhu
Kloih hlqjhiÿkuwhq Whuplql nhlqhu orjlvfkhq H{solndwlrq içklj rghu dehu ÿehu ÿvvlj vlqg1 Glhv
zlug ghxwolfk/ zhqq zlu hwzd gdv Vfkhpd }xu Hlqiÿkuxqj ghv huvwhq Whuplqxv lq Irup hlqhu
Gh�qlwlrq vfkuhlehq/ ghqq gdqq hukdowhq zlu= Gdv Uhfkw/ lujhqg hwzdv plw ghp Whuplqxv
�Udxp� }x ehqhqqhq/ kçqjw yrp Dxvvfkox� doohu Jhjhqvwçqgh dxv hlqhu Udxpvwuxnwxu � de>
gd ohw}whuhv dehu xqpùjolfk lvw/ gdui ghu Whuplqxv qlfkw yhuzhqghw zhughq1 Dqdorj yhukçow hv
vlfk iÿu ghq }zhlwhq Whuplqxv1 Lp gulwwhq Idoo yhuvwhkw pdq xqwhu ghp Udxp � hlqidfk hlqh
Dqkçxixqj yrq Jhjhqvwçqghq ÿehukdxsw rghu yrq Jhjhqvwçqghq hlqhu ehvwlppwhq Duw/ glh
vlfk lqqhukdoe ghu Udxpvwuxnwxu � eh�qghq1

]xu gulwwhq Juxssh jhkùuhq Rshudwlrqhq }xu Hlqiÿkuxqj yrq Whuplql gxufk Hlqvfkuçqnxqj
doojhphlqhuhu Whuplql1 Vr lvw hwzd ghu Whuplqxv �Udxp lq Eh}lun �� hlq Hujheqlv hlqhu
Hlqvfkuçqnxqj ghv Whuplqxv �Udxp�1 Gdehl pÿvvhq dehu glh doojhphlqhq Whuplql qdfk ghq
Yhudoojhphlqhuxqjvuhjhoq iÿu Whuplql/ glh vsh}lhooh Uçxph eh}hlfkqhq/ hlqjhiÿkuw zhughq1

Ghu Whuplqxv �Udxp� zlug lq }zhl Ehghxwxqjhq yhuzhqghw= 4, dov Jdwwxqjvwhuplqxv lq
eh}xj dxi Whuplql/ glh nrqnuhwh Uçxph eh}hlfkqhq> 5, dov Whuplqxv/ ghu glh Yhuhlqljxqj rghu
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491 Ndslwho Zlvvhqvfkdiwvorjln
Vxpph doohu vsh}lhoohq Uçxph eh}hlfkqhw1 Lq ghu }zhlwhq Ehghxwxqj eh}lhkw vlfk dxi ghq
Whuplqxv doohv/ zdv rehq jhvdjw zxugh/ plw hlqhu Hujçq}xqj1 Ehl ghu Hlqiÿkuxqj ghv Whuplqxv
�Udxp lqvjhvdpw� qlppw pdq +h{sol}lw rghu lpsol}lw, hlqh k|srwkhwlvfkh Udxpvwuxnwxu dq/
glh hlqh Yhuhlqljxqj doohu Udxpvwuxnwxuhq lvw/ xqg lq eh}xj dxi glhvh Vwuxnwxu zhughq glh
rehq dqjhjhehqhq Devwudnwlrqhq gxufkjhiÿkuw1 Gdehl yhuolhuw glh Xqwhuvfkhlgxqj ghv huvwhq
xqg }zhlwhq Whuplqxv lkuhq Vlqq/ xqg ghu Xqwhuvfklhg }zlvfkhq ghp huvwhq xqg gulwwhq qlppw
irojhqgh Irup dq=
4, ghu Udxp lvw gdv Ehkçowqlv doohu Glqjh>
5, ghu Udxp lvw glh Zhow doohu +rghu dxvjhzçkowhu, Glqjh1

Dqdorj yhukçow hv vlfk plw ghq ]hlwwhuplql1 Ehl Whuplql ghu }zhlwhq Juxssh zçkow pdq
hlqh ]hlwvwuxnwxu �/ glh gxufk glh Huhljqlvvh K�c � � � c K? jheloghw zlug +lp hlqidfkvwhq Idoo lvw
glhv gdv Lqwhuydoo }zlvfkhq ghq Huhljqlvvhq K� xqg K2,/ xqg wul�w Dqqdkphq eh}ÿjolfk ghu
Huhljqlvvh K�c � � � c K? xqg ghu Huhljqlvvh lqqhukdoe yrq �/ çkqolfk ghq Dqqdkphq iÿu Whuplql
hlqhv jhjhehqhq Udxphv �1 Zlu khehq khuyru/ gd� dxfk glhvh Dqqdkphq lkuhq Juxqg lq
ghu Huidkuxqj ghu Phqvfkhq kdehq +hv jlew Udxpehuhlfkh/ lq ghqhq vfkhlqedu qlfkwv yru vlfk
jhkw> glh Phqvfkhq nùqqhq lkuhpZloohq jhpç� ehvwlppwh Yhuçqghuxqjhq khuyruuxihq rghu lku
Dxiwuhwhq yhuklqghuq xvz1,1 Glh ]hlw ÿehukdxsw +lqvjhvdpw, wulww gdehl dov Yhuhlqljxqj doohu
nrqnuhwhq ]hlwhq rghu +lq hlqhp dqghuhq Vlqqh, dov ghuhq Yhudoojhphlqhuxqj dxi1 Lp Idooh ghu
Yhuhlqljxqj ghu ]hlw lqvjhvdpw eohlehq lpphu qrfk }zhl Dx�dvvxqjhq= 4, glh ]hlw lvw glh uhlqh
Gdxhu> 5, glh ]hlw lvw glh Zhow doohu rghu dxvjhzçkowhu Huhljqlvvh1 Zlh zlu vhkhq/ r�hqeduw vlfk
hlqh Ylho}dko yrq Ehghxwxqjhq yrq Udxp0]hlw0Whuplql1

Qhehqehl vhl yhuphunw/ gd� gdv Vfklfnvdo ylhohu Dxvvdjhq plw Udxp0]hlw0Whuplql yroonrp0
phq gdyrq dekçqjw/ zhofkh +h{sol}lwhq rghu lpsol}lwhq, Gh�qlwlrqhq iÿu vlh jhzçkow zhughq1
Zhqq ehlvslhovzhlvh ehkdxswhw zlug/ gd� ghu Udxp lp Ehuhlfk lujhqghlqhv Vwhuqhv jhnuÿppw
lvw/ vr ehghxwhw glhvh Ehkdxswxqj vrodqjh qlfkwv/ elv jhvdjw lvw/ lq zhofkhp Vlqqh klhu ghu
Whuplqxv �Udxp� yhuzhqghw zlug1 Zhqq hu lp huvwhq Vlqqh yhuzhqghw zlug/ vr lvw glhvh Eh0
kdxswxqj vlqqorv/ ghqq jhnuÿppw vhlq ndqq qxu hlqh Uhlkh yrq Jhjhqvwçqghq eh}ÿjolfk hlqhu
dqghuhq Uhlkh> xqg ehl ghp huvwhq Udxpehjul� lvw glhv doohv dxvjhvfkorvvhq1 Ghu Whuplqxv
�Udxp� zlug klhu dovr lp gulwwhq Vlqqh ghu Whuplql ghu }zhlwhq Juxssh yhuzhqghw1

Glh Ehduehlwxqj ghu Udxp0]hlw0Whuplqrorjlh lvw plw ghu Hlqiÿkuxqj ghu hqwvsuhfkhqghq
Vxemhnwh qlfkw ehhqghw1 Zhqq glh ohw}whuhq hlqjhiÿkuw vlqg/ ehghxwhw gdv qlfkw/ gd� zlu vlqq0
yrooh Dxvvdjhq hukdowhq/ lqghp zlu vlh plw eholheljhq Suçglndwhq yhuhlqljhq1 Glh Ehglqjxqjhq
ghu Suçglndwlrq yrq Udxp xqg ]hlw pÿvvhq iÿu hlqh jdq}h Uhlkh yrq Suçglndwhq huvw qrfk
ihvwjhohjw zhughq1 Ehwudfkwhq zlu }1 E1 glh Ehkdxswxqj yrq ghu Xqhqgolfknhlw ghv Udxphv1 Vlh
kdw qxu Vlqq dov Denÿu}xqj iÿu irojhqgh Vlwxdwlrq= Hv jlew hlq Yhuidkuhq }xu Ihvwvwhooxqj ghu
Rugqxqj/ qdfk ghp Udxpvwuxnwxuhq jhrugqhw zhughq> xqg glhvh jhrugqhwh Uhlkh lvw xqhqgolfk1
Dqghuhqidoov kdw glh Ehkdxswxqj nhlqhq Vlqq1

Glh Sureohpdwln ghu Ehglqjxqjhq/ xqwhu ghqhq Udxp0 rghu ]hlwvxemhnwhq Suçglndwh }xjh0
vfkulhehq zhughq nùqqhq/ ehwudfkwhq zlu dp Ehlvslho ghv H{lvwhq}suçglndwhv xqg ghu Yhuçq0
ghuxqjvsuçglndwh1 Lq zhofkhp Vlqqh vsulfkw pdq yrq ghu H{lvwhq} ghv Udxphv xqg ghu ]hlwB
Zlu odvvhq ghq rehq ehwudfkwhwhq Xqwhuvfklhg lq ghu Whuplqrorjlh dx�hu dfkw xqg khehq gdv
Jhphlqvdph khuyru= 4, iudjw pdq qdfk ghu H{lvwhq} hlqhv jhjhehqhq Udxphv xqg hlqhu jh0
jhehqhq ]hlw xqg ghv Udxphv xqg ghu ]hlw ÿehukdxsw> 5, iudjw pdq qdfk ghu H{lvwhq} yrq
Udxp0 xqg ]hlwvwuxnwxuhq1

Glh huvwh Iudjh ehuhlwhw nhlqh sulq}lslhoohq Vfkzlhuljnhlwhq= Glh Iudjh qdfk ghu H{lvwhq} hlqhv
eholheljhq Udxphv +xqg hlqhu eholheljhq ]hlw, xqg glh Iudjh qdfk ghu H{lvwhq} ghv Udxphv
+xqg ghu ]hlw, ÿehukdxsw idoohq }xvdpphq xqg odvvhq vlfk dxi glh Iudjh qdfk ghu H{lvwhq} hlqhv
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jhjhehqhq Udxphv +hlqhu jhjhehqhq ]hlw, }xuÿfniÿkuhq/ çkqolfk/ zlh vlfk glh Iudjh qdfk ghu
H{lvwhq} hlqhv Wlvfkhv lp doojhphlqhq dxi glh Iudjh qdfk ghu H{lvwhq} lujhqghlqhv nrqnuhwhq
Wlvfkhv }xuÿfniÿkuhq oç�w1

Glh Sureohpdwln ghu H{lvwhq} yrq Vwuxnwxuhq zlug dxi glh Iudjh ghu H{lvwhq} yrq Rugqxqjv0
uhodwlrqhq @k-K }xuÿfnjhiÿkuw/ xqg glh H{lvwhq} ghu ohw}whuhq zlug lq Dekçqjljnhlw yrq ghu
H{lvwhq} yrq @ xqg K gh�qlhuw= Glh Uhodwlrq @k-K h{lvwlhuw jhqdx gdqq/ zhqq @ xqg K h{lvwlhuhq
xqg gdehl glh Eh}lhkxqjhq }zlvfkhq lkqhq jhudgh vr ehvfkd�hq vlqg/ zlh lq �@k-K� ehkdxswhw
zlug1

Gd Udxpvwuxnwxuhq hpslulvfkh Jhjhqvwçqgh eloghq/ vr irojw dxv ghu Gh�qlwlrq ghv H{lvwhq}0
suçglndwhv vhoevw/ gd� ghu Udxp qlfkw rkqh hpslulvfkh Jhjhqvwçqgh h{lvwlhuw1 Glhv lvw nhlqh
Huidkuxqjvwdwvdfkh/ vrqghuq jhudgh hlqh orjlvfkh Irojhuxqj dxv ghq Gh�qlwlrqhq1 Gd pdq vlfk
qlfkw qxu lq ghu Xpjdqjvvsudfkh/ vrqghuq dxfk lq ghu Zlvvhqvfkdiw plw lpsol}lwhq Gh�qlwlrqhq
ehjqÿjw/ eohlew glhvhu Xpvwdqg xqehphunw/ xqg glh Wkhvh yrq ghu Xqpùjolfknhlw ghu H{lvwhq}
ghv Udxphv rkqh Jhjhqvwçqgh zlug dov Ehredfkwxqjvhujheqlv rghu dov Srvwxodw dqjhvhkhq1
Dqdorj yhukçow hv vlfk plw ghu ]hlw= Glh ]hlw h{lvwlhuw qlfkw rkqh hpslulvfkh Yhuçqghuxqjhq/
xqg glhv lvw hlqh Irojhuxqj dxv ghq Gh�qlwlrqhq xqg nhlq Ehredfkwxqjvhujheqlv rghu Srvwxodw1

Hlq jhjhehqhu Udxp � h{lvwlhuw iÿu xqv jhqdx gdqq/ zhqq glh jhjhehqh Udxpvwuxnwxu �
iÿu xqv h{lvwlhuw +rghu zhqq glh Jhjhqvwçqgh h{lvwlhuhq/ glh glh Udxpvwuxnwxu � eloghq/ lp
Idooh ghv huvwhq Vlqqhv ghv Whuplqxv,1 Xqg glh ohw}whuh h{lvwlhuw iÿu xqv jhqdx gdqq/ zhqq glh
Jhjhqvwçqgh @�c � � � c @? +rghu lujhqgzhofkh Jhjhqvwçqgh dq hqwvsuhfkhqghq Ruwhq, h{lvwlhuhq
xqg lkuh Rugqxqj jhudgh vr zlh lq ghu Gh�qlwlrq yrq � lvw1 Ghu Udxp ÿehukdxsw h{lvwlhuw
jhqdx gdqq/ zhqq lujhqghlq jhjhehqhu Udxp h{lvwlhuw1 Hv vhl khuyrujhkrehq/ gd� klhu glh
H{lvwhq} ghu Jhjhqvwçqgh/ glh glh jhjhehqh Udxpvwuxnwxu eloghq/ }x hlqhu jhjhehqhq ]hlw
yrudxvjhvhw}w zlug/ g1 k1/ hv zlug glh �Johlfk}hlwljnhlw� ghu Jhjhqvwçqgh yrudxvjhvhw}w1

Glh Gh�qlwlrqhq ghu H{lvwhq} iÿu glh ]hlw vlqg dqdorj/ grfk hv vhl gdudq hulqqhuw/ gd� qlfkw
ehvwçqgljh hpslulvfkh Jhjhqvwçqgh/ vrqghuq Yhuçqghuxqjhq yrq Jhjhqvwçqghq }hlwolfkh Vwuxn0
wxuhq eloghq1 Xqg klhu lvw glh �Yhuvfklhghq}hlwolfknhlw� ghu Yhuçqghuxqjhq zlfkwlj1 Glh Yhu0
çqghuxqjhq/ glh hlqh jhjhehqh ]hlwvwuxnwxu eloghq/ zhughq yrq xqv ehredfkwhw xqg h{lvwlhuhq
iÿu xqv irojolfk }x yhuvfklhghqhq ]hlwhq/ grfk glh ehwuh�hqgh ]hlwvwuxnwxu vhoevw h{lvwlhuw iÿu
xqv jhudgh gdqq/ zhqq vlh yrq xqv �{lhuw zlug1

Hv kdw dovr nhlqhq Vlqq/ yrq ghu ]hlw ghu H{lvwhq} hlqhu jhjhehqhq ]hlw }x uhghq/ vrqghuq
qxu yrq hlqhp Udxpehuhlfk/ lq ghp zlu glh Yhuçqghuxqjhq ehredfkwhq/ glh glh jhjhehqh ]hlw0
vwuxnwxu eloghq1 Pdq nùqqwh vdjhq/ glhvh Yhuçqghuxqjhq vhlhq �johlfkuçxplj�1 Dxfk glh Eh0
kdxswxqj/ gd� Udxp xqg ]hlw qlfkw xqdekçqjlj yrqhlqdqghu h{lvwlhuhq/ lvw dovr hlqh Irojhuxqj
dxv ghu Gh�qlwlrq ghu H{lvwhq}1

Zhqq pdq yrq ghu Yhuçqghuxqj hlqhv Jhjhqvwdqghv @ vsulfkw/ vr zlug yrudxvjhvhw}w/ gd�
vhlqh ]xvwçqgh }x hlqhu ]hlw |� xqg }x hlqhu ]hlw |2 �{lhuw vlqg/ zrehl hlqhv yrq |� xqg |2
gdv dqghuh lq ghu Rugqxqj ÿehuwul�w1 Gdehl phlqw pdq hlq xqg ghqvhoehq +ghq johlfkhq,
Jhjhqvwdqg @1 Rezrko ghu Dxvguxfn �hlq xqg ghuvhoeh� +�ghu johlfkh�, nodu xqg yhuvwçqgolfk
}x vhlq vfkhlqw/ yhuglhqw hu xqvhuh Dxiphunvdpnhlw/ ghqq yrq lkp kçqjw gdv Vfklfnvdo ylhohu
Ehkdxswxqjhq xqg vrjdu pdqfkhu Nrq}hswlrqhq de1

Xp hpslulvfkh Jhjhqvwçqgh @ xqg K dov hlq xqg ghqvhoehq +ghq johlfkhq, Jhjhqvwdqg dqvh0
khq }x nùqqhq/ pÿvvhq iÿu vlh irojhqgh Ehglqjxqjhq huiÿoow vhlq=
4, }x hlqhu eholheljhq ]hlw lvw ghu Jhjhqvwdqg @ plw ghp Jhjhqvwdqg K lq hlqhu eholheljhq

uçxpolfkhq Rugqxqj eh}ÿjolfk hlqhv eholheljhq Yhuidkuhqv }xu Ihvwvwhooxqj ghu Rugqxqj
lghqwlvfk>

5, lpphu/ zhqq hlqhu yrq @ xqg K h{lvwlhuw/ h{lvwlhuw dxfk ghu dqghuh yrq lkqhq +klhudxv
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hukdowhq zlu qdfk ghu Nrqwudsrvlwlrqvuhjho= zhqq ghu hlqh yrq lkqhq qlfkw h{lvwlhuw/ vr
h{lvwlhuw dxfk ghu dqghuh qlfkw,1

Zhqq zlu ehkdxswhq/ gd� @ xqg K hlq xqg ghuvhoevhoeh Jhjhqvwdqg vlqg/ vr vlqg glh dqjhjhehqhq
Ehkdxswxqjhq 4 xqg 5 huiÿoow1

Zlu zhqghq xqv Vwuxnwxuhq }x xqg ehwudfkwhq hlqh Vwuxnwxu �/ glh yrq ghq Jhjhqvwçqghq
@�c � � � c @? jheloghw zlug/ xqg hlqh Vwuxnwxu �/ glh yrq ghq Jhjhqvwçqghq K�c � � � c K6 jheloghw
zlug1 Hlqh Gh�qlwlrq ghv Dxvguxfnv �hlq xqg glhvhoeh� lq eh}xj dxi Vwuxnwxuhq px� r�hqedu
yru doohp glh Eh}lhkxqjhq ghu Jhjhqvwçqgh/ glh glh Vwuxnwxuhq eloghq/ ehuÿfnvlfkwljhq1 Xp �
xqg � dov hlq xqg glhvhoeh Vwuxnwxu dqvhkhq }x nùqqhq/ px� jhowhq=
4, 6 ' ?>
5, @� xqg K� vlqg hlq xqg ghuvhoeh Jhjhqvwdqg1
Hv eohlehq qrfk glh Eh}lhkxqjhq }zlvfkhq ghq Jhjhqvwçqghq/ glh glh Vwuxnwxu eloghq1 Vroo
pdq qxq glh Lghqwlwçw ghu Eh}lhkxqjhq lq � xqg � lq glh Gh�qlwlrq ghv Dxvguxfnv �hlq xqg
glhvhoeh� lq eh}xj dxi Vwuxnwxuhq hlqeh}lhkhq rghu qlfkwB Lq ghu Qdwxu jlew hv qlfkwv/ zdv
xqv }x glhvhu rghu mhqhu Hqwvfkhlgxqj }zlqjhq zÿugh1 Ehl hlqhu Dqdo|vh ghu Yhuzhqgxqj ghv
ehwudfkwhwhq Dxvguxfnv wul�w pdq vrzrko glh hlqh dov dxfk glh dqghuh Yduldqwh1

Zlu ehwudfkwhq hlqh Udxpvwuxnwxu �/ glh yrq ghq Jhjhqvwçqghq @�c � � � c @? jheloghw zlug1
Xp � }xu ]hlw |� xqg � }xu ]hlw |2 dov hlq xqg glhvhoeh Vwuxnwxu dq}xvhkhq/ lvw hv qrwzhqglj/
gd� iÿu mhghv @� irojhqghv jlow= @� }xu ]hlw |� xqg }xu ]hlw |2 vlqg hlq xqg ghuvhoeh Jhjhqvwdqg1
Jhqÿjw qxq glhvh Ehglqjxqj rghu qlfkwB Px� pdq lq ghu Gh�qlwlrq qrfk dqjhehq/ gd� dooh
Eh}lhkxqjhq }zlvfkhq ghq @� }xu ]hlw |2 glh johlfkhq eohlehq zlh }xu ]hlw |�B

Zhqq pdq hlqh vrofkh }zhlwh Ehglqjxqj qlfkw lq glh Gh�qlwlrq plw dxiqlppw +dov qlfkw
qùwlj dqvlhkw,/ vr kdehq Udxpvwuxnwxuhq dxi Juxqg ghu Gh�qlwlrqhq glh Pùjolfknhlw/ vlfk }x
yhuçqghuq +g1 k1/ glh Ehkdxswxqj �� kdw vlfk yhuçqghuw� xqg dqghuh dejhohlwhwh Ehkdxswxqjhq
ÿehu glh Juù�h ghu Yhuçqghuxqjhq/ ÿehu glh Jhvfkzlqgljnhlw xvz1 nùqqhq zdku vhlq,1 Zhqq
pdq glhvh Ehglqjxqj klqjhjhq dov xqxpjçqjolfk dqvlhkw xqg lq glh Gh�qlwlrq hlqvfkolh�w/ vr
vlqg Udxpvwuxnwxuhq gh�qlwlrqvjhpç� xqyhuçqghuolfk= Zhqq vlfk glh Eh}lhkxqjhq ghu @� }xu
]hlw |2 lp Yhujohlfk }x |� qlfkw yhuçqghuw kdehq/ vr kdw vlfk glh Vwuxnwxu � qlfkw yhuçqghuw>
zhqq vlh vlfk klqjhjhq yhuçqghuw kdehq/ vr kdehq zlu qlfkw gdv Uhfkw }x vdjhq/ gd� � }xu
]hlw |� xqg � }xu ]hlw |2 hlq xqg glhvhoeh Vwuxnwxu lvw/ xqg hv ihkohq glh Ehglqjxqjhq }xu
Yhuzhqgxqj ghu Yhuçqghuxqjvsuçglndwh1

Ghq Udxpvwuxnwxuhq vhoevw sdvvlhuw gxufk hlq Dn}hswlhuhq ghu }zhlwhq Ehglqjxqj qlfkwv
Vfkuhfnolfkhv/ hv klqghuw qlfkw gdudq/ gd� hlq Zhfkvho ghu hlqhq Vwuxnwxuhq gxufk dqghuh yru
vlfk jhkw1 Xqg doohv/ zdv vlfk rkqh hlq Dn}hswlhuhq ghu }zhlwhq Ehglqjxqj vdjhq oç�w/ ndqq
pdq dxfk plw lku vdjhq/ qxu hwzdv dqghuv dxvjhguÿfnw +lq hlqhu dqghuhq Yduldqwh ghu Vsudfkh,1
Zlu zroohq klhu ghxwolfk pdfkhq/ gd� ghu Vlqq yrq Ehkdxswxqjhq yrp Vlqq ghu lq lkqhq
yrunrpphqghq Whuplql dekçqjw1

Zlu pdfkhq qrfk dxi hlqhq dqghuhq lqwhuhvvdqwhq Xpvwdqg dxiphunvdp1 Hlq Jhjhqvwdqg
@ lvw }x hlqhu eholheljhq ]hlw hlq xqg ghuvhoeh Jhjhqvwdqg @1 Klhu jhkw nhlq Yhuzhlv dxi glh
]hlw lq ghq Ehvwdqg ghv Whuplqxv hlq1 Zhqq zlu klqjhjhq hlqhq Yhuzhlv dxi glh ]hlw lq ghq
Whuplqxv hlqiÿkuhq/ g1 k1/ glh Whuplql �@/ jhqrpphq }xu ]hlw |�� +�@/ ghu }xu ]hlw |� h{lvwlhuw�,
xqg �@/ jhqrpphq }xu ]hlw |2� +�@/ ghu }xu ]hlw |2 h{lvwlhuw�, eloghq/ xqg zhqq gdehl hlqhv
yrq |� xqg |2 gdv dqghuh ÿehuwul�w/ vr ndqq pdq glh gxufk vlh eh}hlfkqhwhq Jhjhqvwçqgh dxi
Juxqg ghv }zhlwhq Sxqnwhv ghu Gh�qlwlrq qlfkw dov hlq xqg ghqvhoehq Jhjhqvwdqg dqvhkhq1
Vlh vlqg qxu Uhsuçvhqwdqwhq yrq hlq xqg ghuvhoehq Nodvvh yrq Jhjhqvwçqghq @1 Zhqq dovr
ehl ghu Dqjdeh hlqhu Udxpvwuxnwxu � Eh}hlfkqxqjhq ghu vlh eloghqghq Jhjhqvwçqgh yrq ghu
hehq ehwudfkwhwhq Duw dxiwuhwhq/ vr nùqqhq zlu glh Yhuçqghuxqjvsuçglndwh qlfkw dqzhqghq/
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Devfkqlww 49146 Udxp0 xqg ]hlwwhuplql
xqg dooh Dxvvdjhq ÿehu Yhuçqghuxqjhq yrq Udxpvwuxnwxuhq huzhlvhq vlfk dov xqÿehusuÿiedu1
Pdq ndqq vlh lq eholheljhu Irup xqg Txdqwlwçw xqg lq ghu yroovwçqgljhq Jhzl�khlw çx�huq/ gd�
vlh qlfkw zlghuohjw zhughq1 Vlh zhughq mhgrfk dxfk qlfkw ehvwçwljw 0 gdv lvw ghu Suhlv iÿu mhghq
Xqvlqq/ zlh lqwhuhvvdqw hu dxi ghq huvwhq Eolfn dxfk vfkhlqhq pdj1

Zlu zhqghq xqv qxq ]hlwvwuxnwxuhq }x1 Xp klhu �hlq xqg glhvhoeh ]hlwvwuxnwxu� vdjhq }x
nùqqhq/ lvw huirughuolfk/ gd� hlq xqg glhvhoehq Huhljqlvvh vlh eloghq1 Zlu zçkohq ghq hlqidfkvwhq
Idoo 0 hlqh Vwuxnwxu � yrq }zhl Huhljqlvvhq @ xqg K1 Glh ]hlw ghu H{lvwhq} yrq � lvw glh ]hlw/
glh yrq lku vhoehu jheloghw zlug1 Dqjhqrpphq/ @ yroo}rj vlfk lq |� xqg K lq |21 Dqjhqrpphq/
gdv Lqwhuydoo }zlvfkhq |� xqg |2 lvw glh ]hlw |�1 Xp ÿehu hlqh Yhuçqghuxqj xuwhlohq }x nùqqhq/
px� pdq glh johlfkh Vwuxnwxu � }x hlqhu dqghuhq ]hlw |2 zçkohq1 Gdehl vlqg |� xqg |� zlh dxfk
|2 xqg |2 yhuvfklhghqh ]hlwhq1 Ghu Gh�qlwlrq ghu H{lvwhq} yrq Huhljqlvvhq jhpç� h{lvwlhuhq glh
Huhljqlvvh @ xqg K dehu qlfkw lq |21 Zhqq zlu Huhljqlvvh qhkphq/ glh @ xqg K dqdorj vlqg/ dehu lq
|2 h{lvwlhuhq/ vr h{lvwlhuhq vlh gh�qlwlrqvjhpçqlfkw lq |�1 Klhu lvw dovr vrjdu xqdekçqjlj yrq hlqhu
Ehglqjxqj/ glh ghu }zhlwhq Ehglqjxqj iÿu Udxpvwuxnwxuhq dqdorj zçuh/ nhlqh ghu Dxvvdjhq
ÿehu Yhuçqghuxqjhq yrq ]hlwvwuxnwxuhq ÿehusuÿiedu1 Klhu ndqq pdq qlfkw vdjhq/ gd� hlqh
]hlwvwuxnwxu vlfk yhuçqghuw kdw1 Pdq ndqq dehu dxfk qlfkw vdjhq/ gd� vlh vlfk qlfkw yhuçqghuw
kdw= Xp }x dn}hswlhuhq/ gd� vlfk � qlfkw yhuçqghuw kdw/ pÿ�wh pdq glhvhoehq Huhljqlvvh @
xqg K lq |2 uhsurgx}lhuhq/ zdv dxi Juxqg ghu Gh�qlwlrq xqpùjolfk lvw1 Dooh Dxvvdjhq ÿehu
Yhuçqghuxqjhq ghu ]hlw +ÿehu glh Ehvfkohxqljxqj/ Yhuodqjvdpxqj xvz1, vlqg dovr hehqvr zlh
glh Dxvvdjhq ÿehu lkuh Xqyhuçqghuolfknhlw xqÿehusuÿiedu1

Lvw hlq Dn}hswlhuhq vrofkhu Dxvvdjhq kduporvB Nhlqhvzhjv1 Zhqq zlu glh Ehkdxswxqj
dn}hswlhuhq/ gd� ]hlwvwuxnwxuhq vlfk yhuçqghuq/ vr nrpphq zlu dxi Juxqg ghv Vlqqhv ghu hqw0
vsuhfkhqghq Whuplql }x Irojhuxqjhq/ glh ghq jhzçkowhq Gh�qlwlrqhq zlghuvsuhfkhq +}1 E1/ gd�
hlq xqg gdvvhoeh Huhljqlv vlfk }x yhuvfklhghqhq ]hlwhq yroo}lhkw,1 Hlq Dn}hswlhuhq vrofkhu Dxv0
vdjhq ehghxwhw ghq Yhu}lfkw dxi Gh�qlwlrqhq/ hlqh Yhuçqghuxqj ghv Vlqqhv ghu Whuplqrorjlh
xvz1 Gdehl kdqghow hv vlfk qlfkw xp sk|vlndolvfkh Dqqdkphq/ vrqghuq qxu xp hlqhq qdfkoçvvl0
jhq Xpjdqj plw Zùuwhuq1 Pdq ndqq qxu yrq hlqhu Yhuçqghuxqj hlqhv ]hlwlqwhuydoov }zlvfkhq
yhuvfklhghqhq Uhsuçvhqwdqwhq hlqhu Nodvvh yrq Huhljqlvvhq xvz1 vsuhfkhq1 Gdv kdw dehu qlfkwv
plw hlqhu Yhuçqghuxqj yrq ]hlwvwuxnwxuhq xqg ghu ]hlw }x wxq1 Lvw hv pùjolfk/ gd� dq hlqhp
Ruw ghu Zhow glh ]hlw dqghuv +vfkqhoohu/ odqjvdphu/ xpjhnhkuw, yhuoçxiw dov dq hlqhp dqghuhqB
Xqjhdfkwhw ghvvhq/ gd� hv vfkrq vlqqorv lvw/ yrq hlqhu Ehzhjxqj ghu ]hlw }x vsuhfkhq/ zhqq
pdq vlfk vwuhqj }x ghq Zùuwhuq yhukçow xqg glh Ehzhjxqj dov hlqh Irup ghu Yhuçqghuxqj
ehwudfkwhw/ zhughq klhu Zùuwhu klq}xjhiÿjw/ glh gdv Hujheqlv hlqhv Yhujohlfkv vlqg +}1E1 gdv
Zruw �vfkqhoohu�,1 Zlu ehdfkwhq glh huzçkqwh Vlqqorvljnhlw qlfkw xqg irupxolhuhq gdv Sureohp
dxi dn}hswdeoh Zhlvh= Dqjhqrpphq/ glh Huhljqlvvh @� xqg @2 vlqg Hohphqwh hlqhu Nodvvh yrq
Huhljqlvvhq g@ +g1 k1 johlfkduwljh Huhljqlvvh, xqg K� xqg K2 ghu Nodvvh gK1 Zlu qhkphq zhlwhu
dq/ glh Phvvxqj ghu ]hlw }zlvfkhq @� xqg K� iÿkuwh }x ghp Hujheqlv @�E-�k�K� xqg glh ghu
]hlw }zlvfkhq @2 xqg K2 }x @2E-2q�K21 Xp glhvh ]hlwhq }x yhujohlfkhq/ lvw hlq hlqkhlwolfkhv
Yhuidkuhq }xu Ihvwvwhooxqj ghu }hlwolfkhq Eh}lhkxqj � vrzrko iÿu gdv Huhljqlvsddu @� xqg K� dov
dxfk iÿu gdv Sddu @2 xqg K2 huirughuolfk1 Huvw qdfkghp zlu @�E-���K� xqg @2E-e��K2 hukdowhq
kdehq/ nùqqhq zlu xqvhu Xuwhlo ÿehu glh ]hlweh}lhkxqjhq yrq @� xqg K� hlqhuvhlwv xqg @2 xqg
K2 dqghuhuvhlwv eh}ÿjolfk � çx�huq1
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Olwhudwxuyhu}hlfkqlv

Dfnhupdqq/ Z1/ 4<89/ Ehjuÿqgxqj hlqhu vwuhqjhq Lpsolndwlrq/ lq= Mrxuqdo ri V|perolf Orjlf/
yro1 54/ Qu1 51
Dfnhupdqq/ Z1/ 4<8;/ ßehu glh Eh}lhkxqj }zlvfkhq vwulnwhu xqg vwuhqjhu Lpsolndwlrq/ lq=
Gldohfwlfd/ yro1 45/ Qu1 7:27;1
Dfnhupdqq/ Z1/ 4<:4/ Vroydeoh Fdvhv ri wkh Ghflvlrq Sureohp/ Dpvwhugdp1
Dmgxnlhzlf}/ N1/ 4<8;/ Deul� ghu Orjln/ Ehuolq1
Dmgxnlhzlf}/ N1 +Hg1,/ 4<98/ Wkh Irxqgdwlrq ri Vwdwhphqwv dqg Ghflvlrqv/ Surfhhglqjv ri wkh
Lqwhuqdwlrqdo Froortxlxp rq Phwkrgrorj| ri Vflhqfhv khog lq Zduvdz 4;056 Vhswhpehu 4<94/
Zduvdzd1
Dmgxnlhzlf}/ N1/ 4<99/ ] phwrgrorjll qdxn ghgxnf|mq|fk/ Ozöz 4<541 Hqjolvfkh ßehuvhw}xqj=
Iurp wkh Phwkrgrorj| ri Ghgxfwlyh Vflhqfhv/ lq= Vwxgld Orjlfd/ Eg1 [L[1
Dmgxnlhzlf}/ N1/ 4<:7/ Sudjpdwlf Orjlf/ Gruguhfkw2Ervwrq2Zdu}dz1
Dmgxnlhzlf}/ N1/ 4<:;/ Wkh Vflhqwl�f Zruog0Shuvshfwlyh dqg rwkhu Hvvd|v/ 4<6404<96/ Gru0
guhfkw2Ervwrq1
Dqghuvrq/ D1 U1/ 4<8:/ Uhylhz ri Zlokhop Dfnhupdqq �Ehjuÿqgxqj hlqhu vwuhqjhq Lpsolndwl0
rq�/ lq= Mrxuqdo ri V|perolf Orjlf/ yro1 551
Dqghuvrq/ D1 U12Ehoqds/ Q1 G1/ 4<8;/ D prgl�fdwlrq ri Dfnhupdqq*v �uljrurxv lpsolfdwlrq�/
lq= Mrxuqdo ri V|perolf Orjlf/ yro1 561
Dqghuvrq/ D1 U1/ 4<93/ Frpsohwhqhvv wkhruhpv iru wkh v|vwhpv H ri hqwdlophqw dqg HT ri
hqwdlophqw zlwk txdqwl�fdwlrq/ lq= ]hlwvfkuliw iÿu pdwkhpdwlvfkh Orjln xqg Juxqgodjhq ghu
Pdwkhpdwln/ Eg1 91
Dqghuvrq/ D1 U12Ehoqds/ Q1 G1/ 4<95/ Wkh sxuh fdofxoxv ri hqwdlophqw/ lq= Mrxuqdo ri V|perolf
Orjlf/ yro1 5:1
Dqghuvrq/ D1 U12Ehoqds/ Q1 G1/ 4<96/ Iluvw Ghjuhh Hqwdlophqwv/ lq= Pdwkhpdwlvfkh Dqqdohq/
yro1 57<1
Dqghuvrq/ D1 U12Ehoqds/ Q1 G1/ 4<:8/ Hqwdlophqw/ yro1 4/ Sulqfhwrq1
Dulvwrwhohv/ 4<7;/ Rujdqrq/ Eg1 LL/ Ohls}lj1
Dvvhu/ J1/ 4<8</ Hlqiÿkuxqj lq glh pdwkhpdwlvfkh Orjln/ Whlo L/ Dxvvdjhqndonÿo/ Ohls}lj1
Dvvhu/ J1/ 4<:5/ Hlqiÿkuxqj lq glh pdwkhpdwlvfkh Orjln/ Whlo LL/ Suçglndwhqndonÿo ghu huvwhq
Vwxih/ Ohls}lj1
Dvvhu/ J1/ 4<;4/ Hlqiÿkuxqj lq glh pdwkhpdwlvfkh Orjln/ Whlo LLL/ Suçglndwhqorjln kùkhuhu Vwxih/
Ohls}lj1
Dvvlqj/ K1/ 4<:</ Gdv nrqglwlrqdoorjlvfkh V|vwhp N1 Hlq Ehlwudj }xu orjlvfkhq Dqdo|vh ghu
Xpjdqjvvsudfkh/ xqyhuù�1 Glvvhuwdwlrq E/ Ehuolq1
Dvvlqj/ K1/ 4<;3/ Qhxh ßehuohjxqjhq }xu Nrqglwlrqdoorjln/ lq= Ghxwvfkh ]hlvfkuliw iÿu Sklor0
vrsklh/ K1 451
D|hu/ D1 M1/ 4<:3/ Vsudfkh/ Zdkukhlw xqg Orjln/ Vwxwwjduw1
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Olwhudwxuyhu}hlfkqlv
Edfrq/ I1/ 4<95/ Gdv Qhxh Rujdqrq/ Ehuolq1
Edxpjduwhq/ D12Eorfk/ H12Kdulfk/ Z12Vfkuùwhu/ N1 +Kuvj1,/ 4<86/ Surwrnroo ghu sklorvrskl0
vfkhq Nrqihuhq} ÿehu Iudjhq ghu Orjln dp 4:1 xqg 4;1 Qryhpehu 4<84 lq Mhqd/ lq= 41 Ehlkhiw
}xu Ghxwvfkhq ]hlwvfkuliw iÿu Sklorvrsklh/ Ehuolq1
Ehfnhu/ R1/ 4<85/ Xqwhuvxfkxqjhq ÿehu ghq Prgdondonÿo/ Phlvhqkhlp1
Ehfnhu/ R1/ 4<97/ Juxqgodjhq ghu Pdwkhpdwln lq jhvfklfkwolfkhu Hqwzlfnoxqj/ Iuhlexuj2Pÿq0
fkhq1
Ehund/ N12Nuhlvhu/ O1/ 4<:4/ Orjln0Wh{wh1 Nrpphqwlhuwh Dxvzdko }xu Jhvfklfkwh ghu prghuqhq
Orjln/ Ehuolq1
Ehuqd|v/ S1/ 4<59/ D{lrpdwlvfkh Xqwhuvxfkxqjhq ghv Dxvvdjhqndonÿov ghu �Sulqflsld Pdwkhpd0
wlfdc/ lq= Pdwkhpdwlvfkh ]hlwvfkuliw/ Eg1 [[Y1
Ehuqd|v/ S12P|kloo/ M1/ 4<88/ Rq wkh lqwhusuhwdwlrq ri wkh vljq ��c/ lq= Mrxuqdo ri V|perolf
Orjlf/ yro1 531
Ehwk/ H1 Z1/ 4<88/ Vhpdqwlf hqwdlophqw dqg irupdo ghulydelolw|/ lq= Phghgholqjhq ghu Nrqlqn0
olmh Qhghuodqgvh Dndghplh ydq Zhwhqvfkdsshq wh Dpvwhugdp/ qv1 4;1
Ehwk/ H1 Z1/ 4<8</ Wkh irxqgdwlrqv ri pdwkhpdwlfv/ Dpvwhugdp1
Ehwk/ H1 Z1/ 4<95d/ Irupdo Phwkrgv/ Gruguhfkw1
Ehwk/ H1 Z1/ 4<95e/ Xpirupxqj hlqhu dejhvfkorvvhqhq Deohlwxqj rghu vhpdqwlvfkhq Wdiho lq
hlqh qdwÿuolfkh Deohlwxqj dxi Juxqg ghu ghulydwlyhq e}z1 nodvvlvfkhq Lpsolndwlrqvorjln/ lq= P1
Nçvedxhu2I1 y1 Nxwvfkhud +Kuvj1,/ Orjln xqg Orjlnndonÿo/ Pÿqfkhq1
Eodfn/ P1/ 4<;6/ Wkh Suhydohqfh ri Kxpexj dqg rwkhu Hvvd|v/ Lwkdfd2Orqgrq1
Erfkh�qvnl/ M1 P1/ 4<89/ Irupdoh Orjln/ Iuhlexuj2Pÿqfkhq1
Erfkh�qvnl/ M1 P1/ 4<9;/ Orjln ghu Uholjlrq/ Nùoq1
Erfkh�qvnl/ M1 P1/ 4<:7/ Zdv lvw DxwrulwçwB Hlqiÿkuxqj lq glh Orjln ghu Dxwrulwçw/ Iuhlexuj1
Erofn/ I1 +Kuvj1,/ 4<:</ �Ehjul�vvfkuliw�1 Mhqdhu Iuhjh0Nrqihuhq}/ Zlvvhqvfkdiwolfkh Ehlwuçjh
ghu Iulhgulfk0Vfkloohu0Xqlyhuvlwçw Mhqd/ Mhqd1
Ero}dqr/ E1/ 4<5<064/ Zlvvhqvfkdiwvohkuh1 Yhuvxfk hlqhu dxviÿkuolfkhq xqg juù�whqwhlov qhxhq
Gduvwhooxqj ghu Orjln plw vwhwhu Uÿfnvlfkw dxi ghuhq elvkhuljh Ehduehlwhu/ Ohls}lj Eg1 L0LL/
Eg1 LLL/ Eg1 LY1
Erroh/ J1/ 4<84/ Froohfwhg orjlfdo zrunv/ 5 Egh1/ Fklfdjr2Qhz \run1
Erunrzvnl/ O1/ 4<94/ G|gdnw|f}qh xmhflh }hurmhg|qnrzhm phwkrg| vsudzg}dqld z|ud}hq zh}0
v}hjr mhgqrdujxphqwrzhjr uhfkxqnx suhg|ndwöz/ lq= Vwxgld Orjlfd/ Qu1[L1
Erunrzvnl/ O1/ 4<:9/ Irupdoh Orjln/ Ehuolq1
Eurxzhu/ O1 H1 M1/ 4<57/ Lqwxlwlrqlvwlvfkh ]huohjxqj pdwkhpdwlvfkhu Juxqgehjul�h/ lq= Mdkuhv0
ehulfkw ghu Ghxwvfkhq Pdwkhpdwlnhuyhuhlqljxqj/ Ohls}lj2Ehuolq2Vwxwwjduw/ Eg1 661
Eurxzhu/ O1 H1 M1/ 4<58/ ßehu glh Ehghxwxqj ghv Vdw}hv yrp dxvjhvfkorvvhqhq Gulwwhq lq ghu
Pdwkhpdwln/ lq= Mrxuqdo iÿu glh uhlqh xqg dqjhzdqgwh Pdwkhpdwln/ Eg1 487/ K1 41
Eurxzhu/ O1 H1 M1/ 4<:8/ Froohfwhg Zrunv/ yro1 41 Sklorvrsk| dqg Irxqgdwlrqv ri Pdwkhpdwlfv/
hg1 e| D1 Kh|wlqj/ Dpvwhugdp2Qhz \run2R{irug1
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Exfkhu/ W1/ 4<;:/ Hlqiÿkuxqj lq glh dqjhzdqgwh Orjln/ Ehuolq2Qhz \run1
Eÿkohu/ N1/ 4<67/ Vsudfkwkhrulh1 Glh Gduvwhooxqjvixqnwlrq ghu Vsudfkh/ Mhqd1
Exhqr/ H1/ 4<:5/ Orjlfd prgdo/ Kdedqd1
Exqjh/ P1/ 4<88/ Fdxvdolw|/ Wkh sodfh ri wkh fdxvdo sulqflsoh lq prghuq vflhqfh/ Fdpeulgjh
+Pdvv1,1
Exqjh/ P1/ 4<95/ Lqwxlwlrq dqg Vflhqfh/ Qhz \run1
Exqjh/ P1/ 4<9:/ Vflhqwl�f Uhvhdufk/ 5 Egh1/ Ehuolq2Khlghoehuj2Qhz \run1
Exunv/ D1 Z1/ 4<84/ Wkh orjlf ri fdxvdo sursrvlwlrqv/ lq= Plqg/ yro1 931
Exunv/ D1 Z1/ 4<88/ Glvsrvlwlrqdo vwdwhphqwv/ lq= Sklorvrsk| ri Vflhqfh/ yro1 551
Fdqwru/ J1/ 4<99/ Dekdqgoxqjhq pdwkhpdwlvfkhq xqg sklorvrsklvfkhq Lqkdowv/ Kloghvkhlp1
Fduqds/ U1/ 4<67/ Orjlvfkh V|qwd{ ghu Vsudfkh/ Zlhq/ Qhxdx 1= 4<9;/ Zlhq2qhz \run1
Fduqds/ U1/ 4<83/ Whvwdelolw| dqg Phdqlqj/ Qhz Kdyhq1
Fduqds/ U1/ 4<99/ Sklorvrsklfdo irxqgdwlrqv ri sk|vlfv/ Qhz \run2Orqgrq1
Fduqds/ U1/ 4<9;d/ Hlqiÿkuxqj lq glh v|perolvfkh Orjln plw ehvrqghuhu Ehuÿfnvlfkwljxqj lkuhu
Dqzhqgxqjhq/ Zlhq2Qhz \run1
Fduqds/ U1/ 4<9;e/ v1 Fduqds 4<671
Fduqds/ U1/ 4<:4/ Vfkhlqsureohph lq ghu Sklorvrsklh/ Iudqnixuw d1 P1
Fduqds/ U1/ 4<:5/ Ehghxwxqj xqg Qrwzhqgljnhlw/ Zlhq2Qhz \run1
Fholµ
fhy/ Y1 Y1/ 4<:9/ Orjlnd vxµ
fhvwyrydqlmd/ Qryrvleluvn1
Fholµ
fhy/ Y1 Y1/ 4<::/ Ilorvrivnlh sureohp| vhpdqwlnl yr}pr
}q|fk plury/ Qryrvleluvn1
Fholµ
fhy/ Y1 Y1/ 4<:;/ Srqmdwlh re0hnwd y prgdo*qrm orjlnh/ Qryrvleluvn1
Fkhoodv/ E1 I1/ 4<;3/ Prgdo Orjlf= Dq Lqwurgxfwlrq/ Fdpeulgjh2Orqgrq2Qhz \run2Qhz Ur0
fkhooh2Phoerxuqh2V|gqh|1
Fklvkrop/ U1 P1/ 4<79/ Wkh Frqwudu|0wr0Idfw Frqglwlrqdo/ lq= Plqg/ yro1 881
Fkrpvn|/ Q1/ 4<:3/ Dvshnwh ghu V|qwd{0Wkhrulh/ Ehuolq1
Fkxufk/ D1/ 4<69/ D qrwh rq wkh Hqwvfkhlgxqjvsureohp/ lq= Mrxuqdo ri V|perolf Orjlf/ yro1 41
Fkxufk/ D1/ 4<89/ Lqwurgxfwlrq wr pdwkhpdwlfdo orjlf/ yro1 L/ Sulqfhwrq2Qhz Mhuvh|1
Frqgloodf/ H1 E1 gh/ 4<::/ Hvvdl ÿehu ghq Xuvsuxqj ghu phqvfkolfkhq Hunhqqwqlvvh/ Ohls}lj1
Frrshu/ Z1/ 4<9;/ Wkh sursrvlwlrqdo orjlf ri ruglqdu| glvfrxuvh/ Lqtxlu|/ 441
Fuhvvzhoo/ P1 M1/ 4<:</ Glh Vsudfkhq ghu Orjln xqg glh Orjln ghu Vsudfkh/ Ehuolq2Qhz \run1

Fxslq/ S1 S1 +Kuvj1,/ 4<:8/ Orjlnd l �}lnd/ Vyhugoryvn1
Fxuu|/ K1 E1/ 4<96/ Irxqgdwlrq ri Pdwkhpdwlfdo Orjlf/ Qhz \run2Vdq Iudqflvfr2Wrurqwr2Orq0
grq1
Gdohq/ G1 ydq/ 4<:6/ Ohfwxuhv rq lqwxlwlrqlvp/ lq= Ohfwxuh qrwhv lq pdwkhpdwlfv/ Ehuolq2Khl0
ghoehuj1
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Olwhudwxuyhu}hlfkqlv
Gdood Fkldud/ P1 O12Iudqfkld/ J1 W1 gl/ 4<<4/ Lghqwlw| txhvwlrqv iurp txdqwxp wkhrulh/ lq=
Devwudfwv/ Yro1 L/ Orjlf1 <wk Lqwhuqdwlrqdo Frqjuhvv ri Orjlf/ Phwkrgrorjlh dqg Sklorvrsk| ri
Vflhqfh/ Xssvdod1
Gdqqhehuj/ O12Ndpodk/ D12Vfkçihu/ O1 +Kuvj1,/ 4<<7/ Kdqv Uhlfkhqedfk xqg glh Ehuolqhu Juxs0
sh/ Eudxqvfkzhlj2Zlhvedghq1
Gùoolqj/ H1 +Kuvj1,/ 4<;:/ Orjln lq ghu Vhpdqwln 0 Vhpdqwln lq ghu Orjln/ Dndghplh ghu Zlv0
vhqvfkdiwhq ghu GGU/ Ehuolq1
Gudjdolq/ D1 J1/ 4<:</ Pdwkhpdwlfhvnlm lqwxlflrqlvp1 Yyhghqlh y whrulmx grnd}dwho*vwy/ Prvnyd1
Gxelvody/ Z1/ 4<5:/ ßehu glh Gh�qlwlrqhq/ Ehuolq1
Gxqq/ M1 P1/ 4<:5/ D prgl�fdwlrq ri Sduu|*v dqdo|wlf lpsolfdwlrq/ lq= Qrwuh Gdph Mrxuqdo ri
Irupdo Orjlf/ yro 46/ Qu1 51
Gxqq/ M1 P1/ 4<;3/ D vlhyh iru Hqwdlophqwv/ lq= Mrxuqdo ri Sklorvrsklfdo Orjlf/ Qu1 <1
Hehuoh/ U1 D1/ 4<:3/ Qrplqdolvwlf v|vwhpv/ Gruguhfkw1
Hq}hqvehujhu/ K1 P1 +Kuvj1,/ 4<9:/ Qhxh Pdwkhpdwln/ Juxqgodjhqiruvfkxqj/ Wkhrulh ghu Dx0
wrpdwhq/ Nxuvexfk/ Iudqnixuw d1 P1
Id|h/ M12Vfkh"hu/ X12Xufkv/ P1 +Hgv1,/ 4<<7/ Orjlf dqg Fdxvdo Uhdvrqlqj/ Ehuolq1
Id|h/ M12Vfkh"hu/ X12Xufkv/ P1 +Hgv1,/ 4<<:/ Shuvshfwlyhv rq Wlph/ Gruguhfkw2Ervwrq2Orq0
grq1
Ih|v/ U1/ 4<98/ Prgdo Orjlfv/ Orxydlq2Sdulv1
Iudhqnho/ D1 D12Edu0Klooho/ \1/ 4<8;/ Irxqgdwlrq ri Vhw Wkhru|/ Dpvwhugdp1
Iuhjh/ J1/ 4;:</ Ehjul�vvfkuliw1 Hlqh ghu dulwkphwlvfkhq qdfkjheloghwh Iruphovsudfkh ghv uhlqhq
Ghqnhqv/ Kdooh/ Zlhghudeguxfn lq Ehund2Nuhlvhu 4<:41
Iuhjh/ J1/ 4;<624<36/ Juxqgjhvhw}h ghu Dulwkphwln/ Eg1 L2Eg1 LL/ Mhqd1
Iuhjh/ J1/ 4<95/ Ixqnwlrq/ Ehjul�/ Ehghxwxqj1 Iÿqi orjlvfkh Vwxglhq/ Jùwwlqjhq1
Iuhjh/ J1/ 4<99/ Orjlvfkh Xqwhuvxfkxqjhq/ Jùwwlqjhq1
Iuhjh/ J1/ 4<:6/ Vfkuliwhq }xu Orjln1 Dxv ghp Qdfkod�/ Ehuolq1
Iuhjh/ J1/ 4<:8/ Ixqnwlrq/ Ehjul�/ Ehghxwxqj/ Jùwwlqjhq1
Iuhxghqwkdo/ K1/ 4<9;/ Hlqiÿkuxqj lq glh Vsudfkh ghu Orjln/ Pÿqfkhq1
Jhqw}hq/ J1/ 4<67068/ Xqwhuvxfkxqjhq ÿehu gdv orjlvfkh Vfkolh�hq/ lq= Pdwkhpdwlvfkh ]hlw0
vfkuliw 6</ Zlhghudeguxfn lq Ehund2Nuhlvhu 4<:41
Jhwkpdqq/ F1 I1/ 4<:</ Surwrorjln1 Xqwhuvxfkxqjhq }xu irupdohq Sudjpdwln yrq Ehjuÿq0
gxqjvglvnxuvhq/ Iudqnixuw d1 P1
Jhwkpdqq/ F1 I1 +Kuvj1,/ 4<;3/ Wkhrulh ghv zlvvhqvfkdiwolfkhq Dujxphqwlhuhqv/ Iudqnixuw d1
P1
Jhwkpdqq/ F1 I1/ 4<;7/ Irupdoh Orjln xqg Gldohnwln1 Glh Orjlnglvnxvvlrq lq ghu GGU 4<840
4<8;/ lq= Exuulfkwhu/ F1 +Kuvj1,/ Hlq nxu}hu Iuÿkolqj ghu Sklorvrsklh1 GGU0Sklorvrsklh lq ghu
�Dxiedxskdvhc/ Sdghueruq2Pÿqfkhq2Zlhq2]ÿulfk1
Jolyhqnr/ Y1 P1/ 4<5;/ Vxu od orjltxh gh P1 Eurxzhu/ lq= Dfdghplh Ur|doh gh Ehojltxh/ Exoohwlq
gh od Fodvvh gh Vflhqfhv/ Eux{hoohv/ vhulh 8/ yro1 [LY1
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Jolyhqnr/ Y1 P1/ 4<5</ Vxu txhotxhv srlqwv gh od orjltxh gh P1 Eurxzhu/ lq= Lelg1/ yro1 [Y1
Jùgho/ N1/ 4<63/ Glh Yroovwçqgljnhlw ghu D{lrph ghv orjlvfkhq Ixqnwlrqhqndonÿov/ lq= Prqdwv0
khiwh iÿu Pdwkhpdwln xqg Sk|vln/ 6:1
Jùgho/ N1/ 4<64/ ßehu irupdo xqhqwvfkhlgeduh Vçw}h ghu Sulqflsld Pdwkhpdwlfd xqg yhuzdqgwhu
V|vwhph/ lq= Prqdwvkhiwh iÿu Pdwkhpdwln xqg Sk|vln/ 6;1
Jùgho/ N1/ 4<65/ ]xp lqwxlwlrqlvwlvfkhq Dxvvdjhqndonÿo/ lq= Dq}hljhu ghu Dndghplh ghu Zlv0
vhqvfkdiwhq lq Zlhq/ Pdwkhpdwlvfk0qdwxuzlvvhqvfkdiwolfkh Nodvvh/ 9</ Zlhghudeguxfn lq Ehu0
nd2Nuhlvhu 4<:41
Jùgho/ N1/ 4<66d/ Hlqh Lqwhusuhwdwlrq ghv lqwxlwlrqlvwlvfkhq Dxvvdjhqndonÿov/ lq= Hujheqlvvh
hlqhv pdwkhpdwlvfkhq Nroortxlxpv/ 7/ Zlhghudeguxfn lq Ehund2Nuhlvhu 4<:41
Jùgho/ N1/ 4<66e/ ]xu lqwxlwlrqlvwlvfkhq Dulwkphwln xqg ]dkohqwkhrulh/ lq= Hujheqlvvh hlqhv
pdwkhpwdwlvfkhq Nroortxlxpv/ 7/ jhnÿu}whu Qdfkguxfn lq Ehund2Nuhlvhu 4<:41
Jrrgpdq/ Q1/ 4<7:/ Wkh Sureohp ri Frxqwhuidfwxdo Frqglwlrqv/ lq= Wkh Mrxuqdo ri Sklorvrsk|/
yro1 771
Jrrgpdq/ Q1/ 4<84/ Wkh vwuxfwxuh ri dsshdudqfh/ Fdpeulgjh +Pdvv1,1
Jrrgpdq/ Q1/ 4<:8/ Wdwvdfkh/ Ilnwlrq/ Yrudxvvdjh/ Iudqnixuw d1 P1
Jrrgpdq/ Q1/ 4<;;/ Zd|v ri Zruogpdnlqj/ Lqgldqdsrolv1
Jul!q/ Q1/ 4<::/ Uhodwlyh Lghqwlw|/ R{irug1
Julvv/ J1 I1 F1/ 4<88/ Od pdwkìpdwltxh lqwxlwlrqlvwh vdqv qìjdwlrq/ lq= Qlhxz Dufklhi yrru
zlvnxqgh/ K1 61
Kddv/ J1/ 4<;7/ Nrqvwuxnwlyh Hlqiÿkuxqj lq glh irupdoh Orjln/ Pdqqkhlp2Zlhq2]ÿulfk1
Kdvhqmdhjhu/ J1/ 4<95/ Hlqiÿkuxqj lq glh Juxqgehjul�h xqg Sureohph ghu prghuqhq Orjln/
Iuhlexuj2Pÿqfkhq1
Khjho/ J1 Z1 I1/ 4<84/ Zlvvhqvfkdiw ghu Orjln/ Eg1 5/ Ohls}lj1
Khjho/ J1 Z1 I1/ 4<9;/ Mhqhqvhu Orjln1 Phwdsk|vln xqg Qdwxusklorvrsklh/ Ehuolq1
Khlqhndps/ D12Vfkxss/ I1 +Kuvj1,/ 4<:</ Glh lqwhqvlrqdoh Orjln ehl Ohleql} xqg lq ghu Jhjhq0
zduw/ Zlhvedghq1
Khpsho/ F1 J1/ 4<93/ Ixqgdphqwdov ri Frqfhsw Irupdwlrq lq Hpslulfdo Vflhqfh/ Fklfdjr1
Khqnlq/ O1/ 4<7</ Wkh frpsohwhqhvv ri wkh �uvw0rughu ixqfwlrqdo fdofxoxv/ lq= Mrxuqdo ri V|p0
erolf Orjlf/ yro1 47/ s1 48<04991
Kh|wlqj/ D1/ 4<63/ Glh irupdohq Uhjhoq ghu lqwxlwlrqlvwlvfkhq Orjln/ Vlw}xqjvehulfkwh ghu suhx0
�lvfkhq Dndghplh ghu Zlvvhqvfkdiwhq/ Sk|vlndolvfk0pdwkhpdwlvfkh Nodvvh/ Ehuolq1
Kh|wlqj/ D1/ 4<89/ Lqwxlwlrqlvp/ Dpvwhugdp1
Kloehuw/ G12Ehuqd|v/ S1/ 4<6</ Juxqgodjhq ghu Pdwkhpdwln/ Ehuolq/ Eg1 L/ Eg1 LL1
Kloehuw/ G12Dfnhupdqq/ Z1/ 4<8</ Juxqg}ÿjh ghu wkhruhwlvfkhq Orjln/ Ehuolq2Jùwwlqjhq2Khl0
ghoehuj1
Kxjkhv/ J1 H12Fuhvvzhoo/ P1 M1/ 4<:;/ Hlqiÿkuxqj lq glh Prgdoorjln/ Ehuolq2Qhz \run1
Kxvvhuo/ H1/ 4<34/ Orjlvfkh Xqwhuvxfkxqjhq/ Kdooh1
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Olwhudwxuyhu}hlfkqlv
Lylq/ D1 D1/ 4<:6/ Orjlnd qrup/ Prvnyd1
Lzlq/ D1 D1/ 4<9:/ Ghrqwlvfkh Orjln/ lq= Vrzmhwzlvvhqvfkdiw/ Jhvhoovfkdiwvzlvvhqvfkdiwolfkh
Ehlwuçjh/ K1 91
Lzlq/ D1 D1/ 4<9</ ]xu Ehzhuwxqjvorjln/ lq= Vrzmhwzlvvhqvfkdiw/ Jhvhoovfkdiwvzlvvhqvfkdiwolfkh
Ehlwuçjh/ K1 :1
Lzlq/ D1 D1/ 4<:8/ Juxqgodjhq ghu Orjln ghu Zhuwxqjhq/ Ehuolq1
Mdfnvrq/ I1 +Kuvj1,/ 4<<4/ Frqglwlrqdov/ R{irug1
Mdqryvndmd/ V1 D1/ 4<:5/ Phwkrgrorjlfhvnlh sureohp| qdxnl/ Prvnyd1
Md�vnrzvnl/ Vw1/ 4<67/ Rq wkh Uxohv ri Vxssrvlwlrqv lq Irupdo Orjlf/ lq= Vwxgld Orjlfd/ yro1 4/
K1 41
Md�vnryvnl/ Vw1/ 4<69/ Uhfkhufkhv vxu oh v|vwìph gh od orjltxh lqwxlwlrqlvwh/ lq= Dfwhv gx Frqjuëv
Lqwhuqdwlrqdo gh sklorvrsklh Vflhqwl�txh/ YL1 Sklorvrsklh ghv pdwìpdwltxhv/ Sdulv/ hqjo1 ßehuv1
lq= PfFdoo 4<9:1
Mrkdqvvrq/ L1/ 4<69/ Ghu Plqlpdondonÿo/ hlq uhgx}lhuwhu lqwxlwlrqlvwlvfkhu Irupdolvpxv/ lq= Frp0
srvlwlr Pdwkhpdwlfd/ K1 41
Ndopäu/ O1/ 4<68/ ßehu glh D{lrpdwlvlhuedunhlw ghv Dxvvdjhqndonÿov/ lq= Dfwd Vflhqwlduxp
Pdwkhpdwlfduxp/ Qu1 71
Ndpeduwho/ I12Plwwhovwud�/ M1 +Kuvj1,/ 4<:6/ ]xp qrupdwlyhq Ixqgdphqw ghu Zlvvhqvfkdiw/
Iudqnixuw d1 P1
Ndpodk/ Z12Oruhq}hq/ S1/ 4<9:/ Orjlvfkh Sursçghxwln/ Pdqqkhlp1
Ndxssl/ U1/ 4<9:/ Hlqiÿkuxqj lq glh Wkhrulh ghu Ehjul�vv|vwhph/ Wdpshuh1
Ndxssl/ U1/ 4<9;/ Ghu Ehjul� ghu Yhuçqghuxqj lp Olfkwh ghu Lqkdowvorjln/ Dnwhq ghv [LY1
Lqwhuqdwlrqdohq Nrqjuhvvhv iÿu Sklorvrsklh/ Zlhq1
Nodxv/ J1/ 4<97/ Prghuqh Orjln/ Ehuolq1
Nodxv/ J12Exku/ P1 +Kuvj1,/ 4<9</ Sklorvrsklvfkhv Zùuwhuexfk/ Ohls}lj1
Nohhqh/ V1 F1/ 4<85/ Lqwurgxfwlrq wr Phwdpdwkhpdwlfv/ Qhz \run2Dpvwhugdp2Jurqlqjhq1
Nqhdoh/ Z12Nqhdoh/ P1/ 4<;9/ Wkh Ghyhorsphqw ri Orjlf/ R{irug1
Nro*pdq/ H12Srydury/ J1 Q12Wdydqhf/ S1 Y12Mdqryvndmd/ V1 D1 +Kuvj1,/ 4<8</ Orjlfhvnlh lvvoh0
grydqlmd/ Prvnyd1
Nroprjrur�/ D1/ 4<65/ ]xu Ghxwxqj ghu lqwxlwlrqlvwlvfkhq Orjln/ lq= Pdwkhpdwlvfkh ]hlwvfkuliw/
Eg1 68/ Qu1 41
Nrwduel�qvnl/ W1/ 4<9;/ Uhlvp= Lvvqhv dqg Survshfwv/ lq= Orjltxh hw Dqdo|vh/ 441
Nudpslw}/ N10K1/ 4<:;/ Gdv Ehjuÿqgxqjvsureohp lq ghu Orjln/ lq= Ghxwvfkh ]hlwvfkuliw iÿu
Sklorvrsklh/ K1 61
Nudpslw}/ N10K1/ 4<;3/ ßehuohjxqjhq }x hlqhu qlfkwwudglwlrqhoohq Txdqwruhqwkhrulh/ lq= Ghxw0
vfkh ]hlwvfkuliw iÿu Sklorvrsklh/ K1 451
Nudpslw}/ N10K12Zxwwlfk/ N1 +Kuvj1,/ 4<;9/ Whuplql/ H{lvwhq}/ Prgdolwçwhq1 Sklorvrsklvfkh
Ehlwuçjh/ Kxperogw0Xqlyhuvlwçw }x Ehuolq/ Khiw 7/ Ehuolq1
Nudpslw}/ N10K1/ 4<;;/ H{lvwhq}dxvvdjhq xqg H{lvwhq}gh�qlwlrq/ lq= Zhvvho 4<;;1
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Nudpslw}/ N10K1/ 4<<3/ Rq Orjlfdo Dqdo|vhv ri Ruglqdu| Vhqwhqfhv/ lq= Orjlf Frxqwv/ Gru0
guhfkw2Ervwrq2Orqgrq1
Nulsnh/ V1 D1/ 4<8</ D Frpsohwhqhvv Wkhruhp lq Prgdo Orjlf/ lq= Mrxuqdo ri V|perolf Orjlf/
yro1 57/ Qu1 51
Nuùehu/ J1 +Kuvj1,/ 4<9:/ Vwxglhq }xu Orjln ghu zlvvhqvfkdiwolfkhq Hunhqqwqlv/ Ehuolq1
Nxel�qvnl/ W1/ 4<;3/ Dq Rxwolqh ri wkh Orjlfdo Wkhru| ri Txhvwlrqv/ Ehuolq1
Nxf}|qvnl/ M12Vwhlqlw}/ Z1/ 4<85/ +Kuvj1,/ ßehu irupdoh Orjln xqg Gldohnwln/ lq= 5<1 Ehlkhiw
}xu �Vrzmhwzlvvhqvfkdiw�/ Ehuolq1
Nÿqj/ J1/ 4<96/ Rqwrorjlh xqg orjlvwlvfkh Dqdo|vh ghu Vsudfkh/ Zlhq1
Nxwvfkhud/ I1 y1/ 4<97/ Glh Dqwlqrplhq ghu Orjln/ Iuhlexuj1
Nxwvfkhud/ I1 y1/ 4<9:/ Hohphqwduh Orjln/ Zlhq2Qhz \run1
Nxwvfkhud/ I1 y1/ 4<:6/ Hlqiÿkuxqj lq glh Orjln ghu Qruphq/ Zhuwh xqg Hqwvfkhlgxqjhq/
Iuhlexuj2Pÿqfkhq1
Nxwvfkhud/ I1 y1/ 4<:9/ Hlqiÿkuxqj lq glh lqwhqvlrqdoh Vhpdqwln/ Ehuolq2Qhz \run1
Od}hurzlw}/ P1/ 4<::/ Wkh Odqjxdjh ri Sklorvrsk|/ Gruguhfkw2Ervwrq1
Ohleql}/ J1 Z1/ 4<93/ Iudjphqwh }xu Orjln/ Ehuolq1
Ohmhzvnl/ F1/ 4<8:28;/ ]x Oh�vqlhzvnlv Rqwrorjlh/ lq= Udwlr 41
Oh�vqlhzvnl/ V1/ 4<5</ Juxqg}ÿjh hlqhv qhxhq V|vwhpv ghu Juxqgodjhq ghu Pdwkhpdwln/ lq=
Ixqgdphqwd Pdwkhpdwlfdh/ 471
Ohzlv/ F1 L1/ 4<47/ Wkh Fdofxoxv ri vwulfw Lpsolfdwlrq/ lq= Plqg/ yro1 561
Ohzlv/ F1 L1/ 4<4;/ D Vxuyh| ri V|perolf Orjlf/ Ehunhoh|1
Ohzlv/ F1 L12Odqjirug/ F1 K1/ 4<8</ V|perolf Orjlf/ Qhz \run1
Ohz|/ F1/ 4<8;/ Hqwdlophqw/ Dulvwrwhohdq Vrflhw|/ Vxssohphqwdu| Yroxph 651
Ohz|/ F1/ 4<:9/ Phdqlqj dqg Prgdolw|/ Fdpeulgjh1
Oruhq}/ N1/ 4<9;/ Gldorjvslhoh dov vhpdqwlvfkh Juxqgodjh yrq Orjlnndonÿohq/ lq= Dufkly iÿu
Pdwkhpdwlvfkh Orjln xqg Juxqgodjhqiruvfkxqj/ K1 441
Oruhq}/ N1 +Kuvj1,/ 4<;5/ Lghqwlwçw xqg Lqglylgxdwlrq/ Eg1 4 xqg 5/ Vwxwwjduw2Edg Fdqqvwdww1
Oruhq}hq/ S1/ 4<88/ Hlqiÿkuxqj lq glh rshudwlyh Orjln xqg Pdwkhpdwln/ Ehuolq2Jùwwlqjhq2Khl0
ghoehuj1
Oruhq}hq/ S1/ 4<95/ Phwdpdwkhpdwln/ Pdqqkhlp1
Oruhq}hq/ S1/ 4<9:/ Irupdoh Orjln/ Ehuolq1
Oruhq}hq/ S1/ 4<9</ Qrupdwlyh Orjlf dqg Hwklfv/ Pdqqkhlp1
Oruhq}hq/ S12Vfkzhpphu/ R1/ 4<:6/ Nrqvwuxnwlyh Orjln/ Hwkln xqg Zlvvhqvfkdiwvwkhrulh/
Pdqqkhlp2Zlhq2]ÿulfk1
Oruhq}hq/ S1/ 4<:7/ Nrqvwuxnwlyh Zlvvhqvfkdiwvwkhrulh/ Iudqnixuw d1 P1
Oruhq}hq/ S1/ 4<:;/ Wkhrulh ghu whfkqlvfkhq xqg srolwlvfkhq Yhuqxqiw/ Vwxwwjduw1
Oruhq}hq/ S1/ 4<;:/ Ohkuexfk ghu nrqvwuxnwlyhqZlvvhqvfkdiwvwkhrulh/ Pdqqkhlp2Zlhq2]ÿulfk1
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Olwhudwxuyhu}hlfkqlv
�xndvlhzlf}/ M1/ 4<84/ Dulvwrwhoh*v V|oorjlvwlf iurp wkh Vwdqgsrlqw ri Prghuq Irupdo Orjlf/
R{irug1
�xndvlhzlf}/ M1/ 4<85/ Rq wkh lqwxlwlrqlvwlf Wkhru| ri Ghgxfwlrq/ lq= Surfhhglqjv Vhulhv D/ Qr1
6/ Zlhghudeguxfn lq= Erunrzvnl 4<:31
�xndvlhzlf}/ M1/ 4<99/ Hohphqwv ri Pdwkhpdwlfdo Orjlf/ Zduv}dzd1
�xndvlhzlf}/ M1/ 4<:3/ Vhohfwhg Zrunv/ hg1 e| O1 Erunrzvnl/ Dpvwhugdp2Orqgrq2Zdu}dzd1
Oxvfkhl/ H1 F1/ 4<95/ Wkh orjlfdo v|vwhpv ri Oh�vqlhzvnl/ Dpvwhugdp1
Pdoo|/ H1/ 4<:4/ Orjlvfkh Vfkuliwhq/ Gruguhfkw1
Pdunrz/ D1 D1/ 4<:8/ Zdv lvw nrqvwuxnwlyh OrjlnB Xudqld0Uhihuhqwhqpdwhuldo/ K1 61
Pduwlq/ U1 P1/ 4<;6/ Plqg/ Prgdolw|/ Phdqlqj dqg Phwkrg/ Qhz \run1
Pdwhv/ E1/ 4<9</ Hohphqwduh Orjln/ Jùwwlqjhq1
PfFdoo/ Vw1 +Kuvj1,/ 4<9:/ Srolvk Orjlf 4<5304<6</ R{irug1
PfOdxjkolq/ U1 Q1/ 4<<3/ Rq wkh Orjlf ri Ruglqdu| Frqglwlrqdov/ Doedq|1
Phjjoh/ J12Zhvvhov/ X1 +Hgv1,/ 4<<7/ Dqdo|rphq 41 Surfhhglqjv ri wkh 4vw Frqihuhqfh �Shu0
vshfwlyhv lq Dqdo|wlfdo Sklorvrsk|�/ Ehuolq2Qhz \run1
Phjjoh/ J1 +Hg1,/ 4<<:/ Dqdo|rphq 51 Surfhhglqjv ri wkh 5qg Frqihuhqfh �Shuvshfwlyhv lq
Dqdo|wlfdo Sklorvrsk|�/ Ehuolq2Qhz \run1
Phqghovrq/ H1/ 4<96/ Lqwurgxfwlrq wr Pdwkhpdwlfdo Orjlf/ Sulqfhwrq2Qhz Mhuvh|2Wrurqwr2Qhz
\run2Orqgrq1
Phqjhu/ N1/ 4<66/ Glh qhxh Orjln/ lq= Phqjhu 4<:<1
Phqjhu/ N1/ 4<:</ Vhohfwhg Sdshuv lq Orjlf dqg Irxqgdwlrqv/ Glgdfwlfv/ Hfrqrplfv/ Gruguhfkw2
Ervwrq2Orqgrq1
Phvfknrzvnl/ K1/ 4<9:/ Sureohph ghv Xqhqgolfkhq/ Zhun xqg Ohehq Jhruj Fdqwruv/ Eudxq0
vfkzhlj1
Ploo/ M1 Vw1/ 4;95/ V|vwhp ghu ghgxfwlyhq xqg lqgxfwlyhq Orjln/ Eudxqvfkzhlj1
Pÿoohu/ D1/ 4<9:/ Rqwrorjlh lq Zlwwjhqvwhlqv �Wudfwdwxv�/ Erqq1
Qduvnl/ L1 V1/ 4<9;/ +Kuvj1,/ Sureohp| orjlnl l whrull sr}qdqlmd/ Prvnyd1
Qrylnry/ S1 V1/ 4<:6/ Juxqg}ÿjh ghu pdwkhpdwlvfkhq Orjln/ Ehuolq1
Qrylnry/ S1 V1/ 4<::/ Nrqvwuxnwlyqdmd pdwhpdwlfhvndmd orjlnd v wrfnl }uhqlmd nodvvlfhvnrm/ Pr0
vnyd1
Qxwh/ G1/ 4<;3/ Wrslfv lq Frqglwlrqdo Orjlf/ Gruguhfkw2Ervwrq2Orqgrq1
Rpho*mdqryvnl/ P1 H1 +Kuvj1,/ 4<9:/ Orjlnd l phwrgrorjlmd qdxnl/ Prvnyd1
Sds/ D1/ 4<88/ Vwulfw lpsolfdwlrq/ hqwdlophqw dqg prgdo lwhudwlrq/ lq= Wkh Sklorvrsklfdo Uhylhz/
Lwkdfd/ yro1 971
Sdugh|/ X1/ 4<<7/ Lghqwlwçw/ H{lvwhq} xqg Uh h{lylwçw/ Zhlqkhlp1
Sduu|/ Z1 W1/ 4<66/ Hlq D{lrphqv|vwhp iÿu hlqh qhxh Duw yrq Lpsolndwlrq +dqdo|wlvfkh Lpsol0
ndwlrq,/ Hujheqlvvh hlqhv pdwkhpdwlvfkhq Nroortxlxpv/ Eg1 71
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Sduu|/ Z1 W1/ 4<6</ Prgdolwlhv lq wkh �Vxuyh|c0v|vwhp ri vwulfw lpsolfdwlrq/ lq= Mrxuqdo ri
V|perolf Orjlf/ Qu1 71
Sdw}lj/ J1/ 4<9</ Glh Dulvwrwholvfkh V|oorjlvwln/ Jùwwlqjhq1
Shlufh/ Fk1 V1/ 4<64068/ Froohfwhg sdshuv ri Fkduohv Vdqghuv Shlufh/ kuvj1 y1 Fk1 Kduwvkruqh
xqg S1 Zhlvv/ 9 Egh1/ Fdpeulgjh +Pdvv1,1
Shof/ M1/ +Kuvj1,/ 4<:</ Vhplrwlfv lq Srodqg 4;<704<9</ Zduv}dzd2Gruguhfkw2Ervwrq1
Shvfkho/ N1/ 4<:</ Pùjolfknhlwhq hlqhu irupdoorjlvfkhq Gduvwhooxqj nrppxqlndwlyhu Vlwxdwlrqhq/
lq= Qlfkwnodvvlvfkh Orjln/ K1 61
Shwury/ M1 D1/ 4<:4/ Orjlvfkh Sureohph ghu Uhdolvlhuedunhlwv0 xqg Xqhqgolfknhlwvehjul�h/ Ehuolq1
Sklolss/ S1/ 4<::/ Orjlvfkh Dvshnwh }zhfnpç�ljhq Yhukdowhqv/ lq= Zlvvhqvfkdiwolfkh ]hlwvfkuliw
ghu Xqlyhuvlwçw Kdooh/ K1 91
Sklolss/ S1/ 4<:</ ]xp sudnwlvfkhq Vfkolh�hq/ lq= Qlfkwnodvvlvfkh Orjln/ K161
Slhwuxv}f}dn/ D1/ ]xu D{lrpdwlvlhuxqj ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj Kruvw Zhvvhov/ lq=
Vfkh"hu2Zxwwlfk 4<<;1
Srlqfduì/ K1/ 4<46/ Ohw}wh Jhgdqnhq/ Ohls}lj1
Srsshu/ N1 U1/ 4<7;/ Rq wkh Wkhru| ri Ghgxfwlrq/ Surfhhglqjv ri wkh Ur|do Gxwfk Dfdghp|/
Whlo L= Qu1 5/ Whlo LL= Qu1 61
Srsshu/ N1 U1/ 4<98/ Zdv lvw GldohnwlnB/ lq= Orjln ghu Vr}ldozlvvhqvfkdiwhq/ Nùoq2Ehuolq1
Srvw/ H1 O1/ 4<54/ Lqwurgxfwlrq wr d Jhqhudo Wkhru| ri Hohphqwdu| Sursrvlwlrqv/ lq= Dphulfdq
Mrxuqdo ri Pdwkhpdwlfv/ yro1 76/ Qu1 61
Sulru/ D1/ 4<8:/ Wlph dqg Prgdolw|/ R{irug1
Sulru/ D1/ 4<9:/ Sdvw/ Suhvhqw dqg Ixwxuh/ R{irug1
Su}h­hfnl/ P12Zömflfnl/ U1 +Kuvj1,/ 4<::/ Wzhqw|0�yh \hduv ri Orjlfdo Phwkrgrorj| lq Srodqg/
Zduv}dzd2Gruguhfkw2Ervwrq1
Txlqh/ Z1 y1 R1/ 4<94/ Iurp d orjlfdo srlqw ri ylhz1 Orjlfr0sklorvrsklfdo hvvd|v/ Qhz \run1
Txlqh/ Z1 y1 R1/ 4<9</ Juxqg}ÿjh ghu Orjln/ Iudqnixuw d1 P1
Txlqh/ Z1 y1 R1/ 4<:6/ Sklorvrsklh ghu Orjln/ Vwxwwjduw2Ehuolq2Nùoq2Pdlq}1
Txlqh/ Z1 y1 R1/ 4<:8/ Rqwrorjlvfkh Uhodwlylwçw xqg dqghuh Vfkuliwhq/ Vwxwwjduw1
Txlqh/ Z1 y1 R1/ 4<;3/ Zruw xqg Jhjhqvwdqg/ Vwxwwjduw1
Uhdg/ V1/ 4<;;/ Uhohydqw Orjlf1 D Sklorvrsklfdo H{dplqdwlrq ri Lqihuhqfh/ R{irug2Qhz \run1
Uhlfkhqedfk/ K1/ 4<7:/ Hohphqwv ri V|perolf Orjlf/ Qhz \run1
Uhlfkhqedfk/ K1/ 4<7</ Sklorvrsklvfkh Juxqgodjhq ghu Txdqwhqphfkdqln/ ]ÿulfk1
Uhlfkhqedfk/ K1/ 4<87/ Qrprorjlfdo vwdwhphqwv dqg dgplvvleoh rshudwlrqv/ Dpvwhugdp1
Uhvfkhu/ Q1/ 4<9;/ Wrslfv lq Sklorvrsklfdo Orjlf/ Gruguhfkw1
Uxvvhoo/ E1/ 4<39/ Wkh wkhru| ri lpsolfdwlrq/ lq= Dphulfdq Mrxuqdo ri Pdwkhpdwlfv/ yro 5:1
Uxvvhoo/ E1/ 4<9</ Sureohph ghu Sklorvrsklh/ Iudqnixuw d1 P1
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Olwhudwxuyhu}hlfkqlv
Uxvvhoo/ E1/ 4<:</ Glh Sklorvrsklh ghv Orjlvfkhq Dwrplvpxv 0 Dxivçw}h }xu Orjln xqg Hunhqqw0
qlvwkhrulh 4<3;04<4;/ Pÿqfkhq1
Ux}dylq/ J1 L1/ 4<:;/ Qdxfqdmd/ whrulmd/ Prvnyd1
Ux}vd/ L1/ 4<;4/ Prgdo Orjlf zlwk Ghvfulswlrqv/ Exgdshvw1
U|oh/ J1/ 4<9</ Ghu Ehjul� ghv Jhlvwhv/ Vwxwwjduw1
Vdduqlr/ X1/ 4<68/ Xqwhuvxfkxqjhq }xu v|perolvfkhq Orjln/ Khovlqnl1
Vdyljq|/ H1 y1/ 4<:3/ Juxqgnxuv lp zlvvhqvfkdiwolfkhq Gh�qlhuhq/ Pÿqfkhq1
Vfkçfkwhu/ M1/ 4<:;/ Surohjrphqd }x hlqhu nulwlvfkhq Judppdwln/ Vwxwwjduw1
Vfkh"hu/ X1/ 4<;9/ Hlq nrqglwlrqdoorjlvfkhu Dxiedx hlqhu Wkhrulh ghu orjlvfkhq Qrwzhqgljnhlw/
lq= Nudpslw}2Zxwwlfk 4<;91
Vfkh"hu/ X1/ 4<;:d/ Hlqh orjlvfkh Dqdo|vh luuhdohu Nrqglwlrqdodxvvdjhq/ lq= Zhvvho 4<;:1
Vfkh"hu/ X12Zhvvho/ K1/ 4<;:e/ Hlq V|vwhp ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj iÿu Nrqgl0
wlrqdodxvvdjhq plw Vhpdqwln/ lq= Gùoolqj 4<;:1
Vfkh"hu/ X1/ 4<<3/ D v|vwhp ri vwulfw hqwdlophqw Ig zlwk frqglwlrqdov/ lq= Srolvk Dfdghp| ri
Vflhqfhv/ Lqvwlwxw ri Sklorvrsk| dqg Vrflrorj|/ Exoohwlq ri wkh vhfwlrq ri orjlf/ 4<251
Vfkh"hu/ X1/ 4<<4/ Frqglwlrqdov ehwzhhq vwulfw hqwdlophqw dqg uhohydqw lpsolfdwlrq/ lq= Vyrer0
gd/ Y12]dsohwdo/ L1 +Hgv1,/ Orjlfd *<41 Surfhhglqjv ri wkh V|psrvlxp/ F}hfkrvorydn Dfdghp|
ri Vflhqfhv/ Sudjxh1
Vfkh"hu/ X1/ 4<<7/ Wrnhq yhuvxv W|sh Fdxvdwlrq/ lq= Id|h2Vfkh"hu2Xufkv 4<<71
Vfkh"hu/ X12Zxwwlfk/ N1/ 4<<;/ Whuplqljheudxfk xqg Irojheh}lhkxqj1
Vfkhqn/ J1/ 4<:6/ ]xu Jhvfklfkwh ghu orjlvfkhq Irup/ Eg1 4/ Ehuolq1
Vfkloss/ S1 D1 +Kuvj1,/ 4<96/ Wkh Sklorvrsk| ri Uxgroi Fduqds/ Od Vdooh2Orqgrq1
Vfkluq/ P1/ 4<:8/ Lghqwlwçw xqg V|qrq|plh1 Orjlvfk0vhpdqwlvfkh Xqwhuvxfkxqjhq xqwhu Eh0
uÿfnvlfkwljxqj ghu vsudfkolfkhq Yhuvwçqgljxqjvsud{lv/ Vwxwwjduw2Edg Fdqqvwdww1
Vfkplgw/ D1/ 4<6;/ ßehu ghgxnwlyh Wkhrulhq plw phkuhuhq Vruwhq yrq Juxqgglqjhq/ lq= Pd0
wkhpdwlvfkh Dqqdohq/ 4481
Vfkplgw/ K1 D1/ 4<87/ Hlq uhlq dxvvdjhqorjlvfkhu ]xjdqj }x ghq Prgdolwçwhq ghu vwulnwhq Orjln/
lq= Surfhhglqjv ri wkh Lqwhuqdwlrqdo Frqjuhvv ri Pdwkhpdwlfldqv/ Dpvwhugdp1
Vfkplgw/ K1 D1/ 4<93/ Pdwkhpdwlvfkh Jhvhw}h ghu Orjln L/ Yruohvxqjhq ÿehu Dxvvdjhqorjln/
Ehuolq2Jùwwlqjhq2Khlghoehuj1
Vfkro}/ K1/ 4<74/ Phwdsk|vln dov vwuhqjh Zlvvhqvfkdiw/ Nùoq1
Vfkro}/ K1/ 4<7:/ Orjln/ Judppdwln/ Phwdsk|vln/ lq= Dufkly iÿu Sklorvrsklh/ 41
Vfkro}/ K12Kdvhqmdhjhu/ J1/ 4<94/ Juxqg}ÿjh ghu pdwkhpdwlvfkhq Orjln/ Ehuolq2Jùwwlqjhq2
Khlghoehuj1
Vfkuùwhu/ N1/ 4<76/ Zdv lvw hlqh pdwkhpdwlvfkh WkhrulhB Mdkuhvehulfkw ghu Ghxwvfkhq Pdwkh0
pdwlnhu0Yhuhlqljxqj/ Ohls}lj2Ehuolq2Vwxwwjduw/ 861
Vfkuùwhu/ N1/ 4<8:/ Hlqh Xpirupxqj ghv Kh|wlqjvfkhq D{lrphqv|vwhpv iÿu ghq lqwxlwlrqlvwl0
vfkhq Dxvvdjhqndonÿo/ lq= ]hlwvfkuliw iÿu pdwkhpdwlvfkh Orjln xqg Juxqgodjhq ghu Pdwkhpd0
wln/ 61
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Vfkuùwhu/ N1/ 4<88 x1 4<8;/ Wkhrulh ghv orjlvfkhq Vfkolh�hqv L 0 LL/ lq= ]hlwvfkuliw iÿu pdwkhpd0
wlvfkh Orjln xqg Juxqgodjhq ghu Pdwkhpdwln/ 4 x1 71
Vfkÿwwh/ N1/ 4<93/ Ehzhlvwkhrulh/ Ehuolq2Jùwwlqjhq2Khlghoehuj1
Vfkÿwwh/ N1/ 4<96/ Yroovwçqgljh V|vwhph prgdohu xqg lqwxlwlrqlvwlvfkhu Orjln/ Ehuolq2Khlgho0
ehuj2Qhz \run1
Vhherkp/ W1 P1/ 4<;7/ Sklorvrsklh ghu Orjln/ Iuhlexuj2Pÿqfkhq1
Vhherkp/ W1 P1/ 4<<4/ Hohphqwduh irupdolvlhuwh Orjln/ Iuhlexuj2Pÿqfkhq1
Vhuheumdqqlnry/ R1 I1/ 4<:7/ Khxulvwlvfkh Sulq}lslhq xqg orjlvfkh Ndonÿoh/ Ehuolq1
Vkludlvkl/ V1/ 4<87/ Wkh Vwuxfwxu ri wkh Frqwlqxlw| ri Sv|fkrorjlfdo H{shulhqfhv dqg wkh Sk|vlfdo
Zruog/ lq= Wkh Vflhqfh ri Wkrxjkw/ 41
Vljzduw/ Fk1/ 4;:6/ Orjln/ Wÿelqjhq1
Vlnruvnl/ U1/ 4<93/ Errohdq Dojheudv/ Ehuolq2Jùwwlqjhq2Khlghoehuj1
Vlqrzmhz/ D1 D1/ 4<9;/ ßehu phkuzhuwljh Orjln1 Hlq Deul�/ Ehuolq2Eudxqvfkzhlj2Edvho1
Vlqrzmhz/ D1 D1/ 4<:3/ Nrpsoh{h Orjln1 Juxqgodjhq hlqhu orjlvfkhq Wkhrulh ghv Zlvvhqv/
Ehuolq1
Vlqrzmhz/ D1 D1/ 4<:8/ Orjln xqg Vsudfkh ghu Sk|vln/ Ehuolq1
Vlqrzmhz/ D12Zhvvho/ K1/ 4<:8/ Orjlvfkh Vsudfkuhjhoq1 Hlqh Hlqiÿkuxqj lq glh Orjln/ Ehuolq1
V­xshfnl/ M1/ 4<8</ Wrzdugv dqg Jhqhudolvhg Phuhrorj| ri Oh�vqlhzvnl/ lq= Vwxgld Orjlfd/ ;1
V­xshfnl/ M12Erunrzvnl/ O1/ 4<9:/ Hohphqwv ri pdwkhpdwlfdo orjlf dqg vhw wkhru|/ Zduv}dzd1
Vwdu
fhqnr/ D1 D1 +Kuvj1,/ 4<:7/ Orjlnd l phwrgrorjlmd qdxfqrjr sr}qdqlmd/ Prvnyd1
Vwhjpÿoohu/ Z1/ 4<8;24<8</ Frqglwlr luuhdolv/ Glvsrvlwlrqhq/ Qdwxujhvhw}h xqg Lqgxnwlrq/ lq=
Ndqw0Vwxglhq/ Eg1 83/ K1 61
Vwhjpÿoohu/ Z1/ 4<9</ Ghu Skçqrphqdolvpxv xqg vhlqh Vfkzlhuljnhlwhq1 Vsudfkh xqg Orjln/
Gdupvwdgw1
Vwhlqv/ H1/ 4<7:/ Qdwxudo lpsolfdwlrq dqg pdwhuldo lpsolfdwlrq/ lq= Wkhruld/ yro1 461
Vwho}qhu/ Z1/ 4<:7/ Hlqh irupdoh Oùvxqj hslvwhprorjlvfkhu Dqwlqrplhq/ lq= Uhsruwv rq Pdwkh0
pdwlfdo Orjlf/ yro1 51
Vwho}qhu/ Z1/ 4<:;/ Glvnxvvlrq xqg Orjln/ lq= Ghxwvfkh ]hlwvfkuliw iÿu Sklorvrsklh/ K1 51
Vwho}qhu/ Z1/ 4<;3/ Sdudphwhueh}rjhqkhlw lq ghu hslvwhplvfkhq Orjln/ lq= Ghxwvfkh ]hlwvfkuliw
iÿu Sklorvrsklh/ K1 451
Vwho}qhu/ Z1/ 4<;7/ Hslvwhplvfkh Orjln1 ]xu orjlvfkhq Dqdo|vh yrq Dn}hswdwlrqviruphq/ Ehuolq1
Vwho}qhu/ Z1 +Kuvj1,/ 4<<6/ Sklorvrsklh xqg Orjln1 Iuhjh0Nroortxlhq Mhqd 4<;<24<<4/ Ehuolq2
Qhz \run1
Vwluqhu/ P1/ 4<57/ Ghu Hlq}ljh xqg vhlq Hljhqwxp/ Ehuolq1
Vwudzvrq/ S1 I1/ 4<:5/ Hlq}hoglqj xqg orjlvfkhv Vxemhnw +Lqglylgxdov,/ Vwxwwjduw1
Vxsshv/ S1/ 4<8:/ Lqwurgxfwlrq wr orjlf/ Sulqfhwrq2Qhz \run2Wrurqwr1
Vxsshv/ S1/ 4<:3/ D Suredelolvwlf Wkhru| ri Fdxvdolw|/ Dpvwhugdp1
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Olwhudwxuyhu}hlfkqlv
Vxuäq|l/ M1/ 4<8</ Uhgxnwlrqvwkhrulh ghv Hqwvfkhlgxqjvsureohpv lp Suçglndwhqndonÿo ghu huvwhq
Vwxih/ Ehuolq1
Vxupd/ Vw1/ 4<:4/ Md�vnrzvnl*v pdwul{ fulwhulrq iru wkh lqwxlwlrqlvwlf sursrvlwlrqdo fdofxoxv/ lq=
Sudfh } orjlnl/ K1 91
Wduvnl/ D1/ 4<63/ ßehu hlqljh ixqgdphqwdoh Ehjul�h ghu Phwdpdwkhpdwln/ lq= Frpswhv Uhqgxv
ghv Vìdqfh gh od Vrflìwì ghv vflhqfhv hw ghv Ohwwuhv gh Yduvrylh/ Fodvvh LLL/ 561
Wduvnl/ D1/ 4<68/ Ghu Zdkukhlwvehjul� lq ghq irupdolvlhuwhq Vsudfkhq/ lq= Vwxgld Sklorvrsklfd
Frpphqwdull Vrflhwdwlv sklorvrsklfdh Srorqruxp/ yro1 L/ Zlhghudeguxfn lq= Ehund2Nuhlvhu
4<:41
Wduvnl/ D1/ 4<6824<69/ Hlqljh phwkrgrorjlvfkh Xqwhuvxfkxqjhq ÿehu glh Gh�qlhuedunhlw ghu
Ehjul�h/ lq= Hunhqqwqlv/ 81
Wduvnl/ D1/ 4<69/ ßehu ghq Ehjul� ghu orjlvfkhq Irojhuxqj/ lq= Dfwhv gx frqjuëv Lqwhuqdwlrqdo
gh Sklorvrsklf Vflhqwl�txh 4<68/ Eg1 YLL/ Sdulv/ Zlhghudeguxfn lq= Ehund2Nuhlvhu 4<:41
Wduvnl/ D1/ 4<6;/ Ghu Dxvvdjhqndonÿo xqg glh Wrsrorjlh/ lq= Ixqgdphqwd Pdwkhpdwlfdh/ 641
Wduvnl/ D1/ 4<89/ Orjlf/ vhpdqwlfv/ phwdpdwkhpdwlfv/ R{irug1
Wduvnl/ D1/ 4<99/ Hlqiÿkuxqj lq glh pdwkhpdwlvfkh Orjln/ Jùwwlqjhq1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<88/ Yrsurv| orjlnl/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<93/ Sulphqhqlh orjlnl y qdxnh l whfkqlnh/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<95/ Ilorvrivnlh yrsurv| vryuhphqqrm irupdo*qrm orjlnl/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<96/ Sureohp| orjlnl/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<97d/ Sureohp| orjlnl qdxfqrjr sr}qdqlmd/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<97e/ Irupdo*qdmd orjlnd l phwrgrorjlmd qdxnl/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<98/ Orjlfhvndmd vwuxnwxud qdxfqrjr }qdqlmd/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<9:/ Orjlfhvndmd vhpdqwlnd l prgdo*qdmd orjlnd/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<:3/ Qhnodvvlfhvndmd orjlnd/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<:5/ Orjlnd l hpslulfhvnrh sr}qdqlh/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<:6/ Whrulmd orjlfhvnrjr y|yrgd/ Prvnyd1
Wdydqhf/ S1 Y1 +Kuvj1,/ 4<::/ Phwrg| orjlfhvnrjr dqdol}d/ Prvnyd1
Wdydqhf/ S1 Y12Vpluqry/ Y1 D1 +Kuvj1,/ 4<:7/ Ilorvr�md l orjlnd/ Prvnyd1
Wklho/ Fk1/ 4<:5/ Juxqgodjhqnulvh xqg Juxqgodjhqvwuhlw= Vwxglh ÿehu gdv qrupdwlyh Ixqgdphqw
ghu Zlvvhqvfkdiwhq dp Ehlvslho yrq Pdwkhpdwln xqg Vr}ldozlvvhqvfkdiwhq/ Phlvhqkhlp dp
Jodq1
Wklho/ Fk1/ 4<<8/ Sklorvrsklh xqg Pdwkhpdwln1 Hlqh Hlqiÿkuxqj lq lkuh Zhfkvhozlunxqjhq xqg
lq glh Sklorvrsklh ghu Pdwkhpdwln/ Gdupvwdgw1
Xufkv/ P1/ 4<<6/ Nodvvlvfkh Orjln1 Hlqh Hlqiÿkuxqj/ Ehuolq1
Xvshqvnl/ Z1/ 4<93/ Devwudnflmd dnwxdo*qrm ehvnrqhfqrvwl/ lq= Ilorvrivndmd hq}lnorshglmd/ w1 41
Yhqq/ M1/ 4;;4/ V|perolf Orjlf/ Orqgrq1
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Yrowdluh/ I1 P1/ 4<8</ Ghu Pdqq plw ghq ylhu}lj Wdohuq/ lq= Vçpwolfkh Urpdqh xqg Hu}çkoxqjhq
lq }zhl Eçqghq/ Eg1 L/ Ohls}lj1
Zdlvehuj/ P1/ 4<::/ Orjlfdo Zrunv/ Zurf­dz2Zduv}dzd2Nudnöz2Jgd�qvn1
Zdlvpdqq/ I1/ 4<:9/ Orjln/ Vsudfkh/ Sklorvrsklh/ Vwxwwjduw1
Zdlvpdqq/ I1/ 4<::/ Sklorvrsklfdo Sdshuv/ Gruguhfkw2Ervwrq1
Zhvvho/ K1 +Kuvj1,/ 4<:5/ Txdqwruhq/ Prgdolwçwhq/ Sdudgr{lhq1 Ehlwuçjh }xu Orjln/ Ehuolq1
Zhvvho/ K1/ 4<:9/ Orjln xqg Sklorvrsklh/ Ehuolq1
Zhvvho/ K1 +Kuvj1,/ 4<::/ Orjln xqg hpslulvfkh Zlvvhqvfkdiwhq1 Ehlwuçjh ghxwvfkhu xqg vrzmh0
wlvfkhu Sklorvrskhq xqg Orjlnhu/ Ehuolq1
Zhvvho/ K1/ 4<:;/ Gh�qlwlrq ghv H{lvwhq}suçglndwhv dov Yrudxvvhw}xqj }xu Oùvxqj ghv }hlwjh0
qùvvlvfkhq Xqlyhuvdolhqvwuhlwhv/ lq= Ghxwvfkh ]hlwvfkuliw iÿu Sklorvrsklh/ K1 61
Zhvvho/ K1/ 4<:</ Hlq V|vwhp ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj/ lq= Erofn 4<:<1
Zhvvho/ K1/ 4<;3/ Dxvvdjhqorjlvfkh Wkhrulh ghu orjlvfkhq Irojheh}lhkxqj/ lq= Ghxwvfkh ]hlw0
vfkuliw iÿu Sklorvrsklh/ K1 451
Zhvvho/ K1/ 4<;5/ Yroovwçqgljnhlw ghu qlfkwwudglwlrqhoohq Suçglndwlrqvwkhrulh/ lq= Ghxwvfkh ]hlw0
vfkuliw iÿu Sklorvrsklh/ K1 451
Zhvvho/ K1/ 4<;6/ Qlfkwwudglwlrqhooh Suçglndwlrqvwkhrulh xqg lqwxlwlrqlvwlvfkh Dxvvdjhqorjln/
lq= YLL1 Lqwhuqdwlrqdohu Nrqjuh� iÿu Orjln/ Phwkrgrorjlh xqg Sklorvrsklh ghu Zlvvhqvfkdiwhq/
44104913:14<;6 Vdo}exuj 0 GGU0Ehlwuçjh 0/ Dndghplh ghu Zlvvhqvfkdiwhq/ Khiw 65/ Ehuolq1
Zhvvho/ K1/ 4<;7/ Nulwlvfkh Ehphunxqjhq }xu lqwxlwlrqlvwlvfkhq Orjlnnrq}hswlrq/ lq= J1 Zhfk0
vxqj +Hg1,/ Iuhjh Frqihuhqfh 4<;7/ Ehuolq1
Zhvvho/ K1 +Kuvj1,/ 4<;:/ Sklorvrsklvfkh Orjln1 Dxv ghp sklorvrsklvfkhq Ohehq ghu GGU1
Lqirupdwlrqvexoohwlq/ Mdkujdqj 56/ Khiw 44/ Ehuolq1
Zhvvho/ K1 +Kuvj1,/ 4<;;/ Orjlvfkh Sklorvrsklh/ Wkhpdwlvfkh Lqirupdwlrq Sklorvrsklh/ Mdkujdqj
45/ Khiw 5/ Ehuolq1
Zhvvho/ K1 +Kuvj1,/ 4<;</ Zlvvhq/ Zhuwxqj/ Zlunxqj1 �Sklorvrsklvfkh Orjln�/ Sklorvrsklvfkh
Ehlwuçjh/ Kxperogw0Xqlyhuvlwçw }x Ehuolq/ Khiw 5/ Ehuolq1
Zhvvho/ K1 +Kuvj1,/ 4<<5/ Nrpsoh{h Orjln1 V|psrvlxp }x Hkuhq yrq Doh{dqghu Vlqrzmhz1
Zlvvhqvfkdiwolfkh ]hlwvfkuliw ghu Kxperogw0Xqlyhuvlwçw }x Ehuolq/ Uhlkh Jhlvwhv0 xqg Vr}ldo0
zlvvhqvfkdiwhq 74/ <1
Zhvvho/ K1/ 4<<6/ ]xu Oùvxqj hlqljhu Sdudgr{lhq/ lq= Vwho}qhu 4<<61
Zhvvho/ K1/ 4<<7d/ Dowhuqdwlyh Orjlnhq xqg hpslulvfkh Zlvvhqvfkdiwhq/ lq= Phjjoh2Zhvvhov
4<<71
Zhvvho/ K1/ 4<<7e/ Wkh Lghqwlw| ri Vwurqj Lqglvfhuqlelolw|/ lq= Orjlf dqg Orjlfdo Sklorvrsk|/
Qr1 51
Zhvvho/ K1/ 4<<8d/ Juxqgodjhq hlqhu Whuplqlwkhrulh/ lq= ]hlwvfkuliw iÿu Vhplrwln/ Edqg 4:/ Khiw
6071
Zhvvho/ K1/ 4<<8e/ Zlghu ghq P|wkrv lqwhqvlrqdohu Nrqwh{wh/ lq= Phjjoh 4<<:1
Zhvvho/ K1/ 4<<8f/ Nulsnhv Sx}}oh lvw nhlq Sx}}oh/ lq= Uxfk Ilor}r�f}q|/ Wrp OLL/ Qu1 6071
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Olwhudwxuyhu}hlfkqlv
Zh|o/ K1/ 4<99/ Sklorvrsklh ghu Pdwkhpdwln xqg Qdwxuzlvvhqvfkdiwhq/ Zlhq1
Zklwhkhdg/ D1 Q12Uxvvhoo/ E1/ 4<95/ Sulqflsld Pdwkhpdwlfd/ Fdpeulgjh1
Zlwwjhqvwhlq/ O1/ 4<9:/ Sklorvrsklvfkh Xqwhuvxfkxqjhq/ Iudqnixuw d1 P1
Zlwwjhqvwhlq/ O1/ 4<9</ Wudfwdwxv orjlfr0sklorvrsklfxv/ Iudqnixuw d1 P1
Zlwwjhqvwhlq/ O1/ 4<:;/ Sklorvrsklvfkh Judppdwln/ Iudqnixuw d1 P1
Zömflfnl/ U1/ 4<:</ Wrslfv lq wkh irupdo phwkrgrorj| ri hpslulfdo vflhqfhv/ Gruguhfkw2Ervwrq2
Zurfodz1
Zuljkw/ J1 K1 y1/ 4<84/ Dq Hvvd| lq prgdo orjlf/ Dpvwhugdp1
Zuljkw/ J1 K1 y1/ 4<98/ Dqg qh{w/ lq= Dfwd Sklorvrsklfd Ihqqlfd/ Khovlqnl/ i1 4;1
Zuljkw/ J1 K1 y1/ 4<99/ Dqg wkhq/ lq= Vrflhwhv Vflhqwlduxp Ihqqlfd/ Frpphqwdwlrqhv Sk|vlfr0
Pdwkhpdwlfdh/ yro1 65/ Qu1 :1
Zuljkw/ J1 K1 y1/ 4<9;/ Dq Hvvd| lq Ghrqwlf Orjlf dqg wkh Jhqhudo Wkhru| ri Dfwlrq/ Dpvwhu0
gdp1
Zxwwlfk/ N1/ 4<:9/ Hslvwhplvfkh Orjln/ lq= Ghxwvfkh ]hlwvfkuliw iÿu Sklorvrsklh/ K1 :1
Zxwwlfk/ N1/ 4<;3/ ]xu Dqdo|vh ghu lqwxlwlyhq Juxqgodjhq ghu hslvwhplvfkhq Orjln/ lq= Ghxw0
vfkh ]hlwvfkuliw iÿu Sklorvrsklh/ K1 451
Zxwwlfk/ N1/ 4<<4/ Jodxeh/ ]zhliho/ Zlvvhq/ Ehuolq1
Zxwwlfk/ N1/ 4<<6/ Hlqh Zhuwoÿfnhqvhpdqwln iÿu glh qlfkwwudglwlrqhooh Suçglndwlrqvwkhrulh/ lq=
Qhxh Uhdolwçwhq1 Khudxvirughuxqj ghu Sklorvrsklh1 [YL1 Ghxwvfkhu Nrqjuh� iÿu Sklorvrsklh1
Vhnwlrqvehlwuçjh L/ Ehuolq1
]dvodyvnlm/ L1 G1/ 4<:;/ Vlpphwulfhvndmd nrqvwuxnwlyqdmd orjlnd/ Huhydq1
]lqry*hy/ D1 D1/ 4<:4/ Orjlnd qdxnl/ Prvnyd1
]lqry*hy/ D1 D1/ 4<:8/ Rfhun hslvwhplfhvnrm orjlnl/ lq= Whrulh d phwrgd/ YLL271
]lqry*hy/ D1 D1/ 4<;6d/ Orjlfdo Sk|vlfv/ Gruguhfkw1
]lqry*hy/ D1 D1/ 4<;6e/ Qrq0Vwdqgdug Orjlf dqg lwv Dssolfdwlrqv +vhyhudo Ohfwxuhv lq R{irug,/
R{irug1
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çx�huh Qhjdwlrq
lqqhuh Qhjdwlrq
Nrqmxqnwlrq
Dgmxqnwlrq
Vxemxqnwlrq
Elvxemxqnwlrq
Qhjdwdgmxqnwlrq
Qhjdwnrqmxqnwlrq
Glvmxqnwlrq
Suçglndwlrqvrshudwru ghv ]xvsuh0
fkhqv
Suçglndwlrqvrshudwru ghv Devsuh0
fkhqv
Xqehvwlppwkhlwv}hlfkhq
Nrqglwlrqdorshudwru rghu Lpsol0
ndwlrqvrshudwru
Elnrqglwlrqdorshudwru
luuhdoh Nrqglwlrqdorshudwruhq
Vhtxhq}hq}hlfkhq
V|pero iÿu Ehzhlvedunhlw/ Deohlw0
edunhlw rghu iÿu glh orjlvfkh Iro0
jheh}lhkxqj
jhjhqvhlwljh Irojheh}lhkxqj
vhpdqwlvfkh Irojheh}lhkxqj
Gh�qlwlrqvjohlfkkhlw yrq Whuplql
Gh�qlwlrqvjohlfkkhlw yrq Dxvvd0
jhq
V|pero iÿu hlqh Hlqvhw}xqj
V|pero iÿu hlqh Huvhw}xqj
vhpdqwlvfkh Çtxlydohq}
Dootxdqwru
Hlqvtxdqwru
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Ehghxwxqjvhlqvfkox�
vwuhqjhu Ehghxwxqjvhlqvfkox�
Ehghxwxqjvjohlfkkhlw
Ehghxwxqjvÿehuvfkqhlgxqj
hfkwh Ehghxwxqjvÿehuvfkqhlgxqj
Vlqqjohlfkkhlw
Phwdwhuplqxvrshudwru
whuplqleloghqghu Rshudwru �gdv/
zdv 111 ehghxwhw�
whuplqleloghqghu Rshudwru �ghu
Vdfkyhukdow�
whuplqleloghqghu Rshudwru �ghu
Zdkukhlwvzhuw yrq�
whuplqleloghqghu Rshudwru �glh
Xqwdwvdfkh/ gd��
whuplqleloghqghu Rshudwru �glh
Wdwvdfkh/ gd��
Hohphqweh}lhkxqj
Nodvvhqgxufkvfkqlwwvrshudwru
Nodvvhqyhuhlqljxqjvrshudwru
Nodvvhqqhjdwlrqvrshudwru
Lqnoxvlrqveh}lhkxqj yrq Nodvvhq
ßehuwuh�hqvuhodwlrq
Xqwhuwuh�hqvuhodwlrq
Lghqwlwçwvuhodwlrq
H{lvwhq}suçglndw
pùjolfk
qrwzhqglj
}xiçoolj
zdku
idovfk
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Shuvrqhquhjlvwhu

Dfnhupdqq/ Z1 459/ 45</ 464/ 466/ 6;6/ 6;:
Dmgxnlhzlf}/ N1 45:/ 464/ 6;6
Dqghuvrq/ D1 U1 45</ 466 �1/ 6;6
Dtxlq/ Wk1 y1 554/ 568
Dulvwrwhohv 57/ 553/ 6;6/ 6<4
Dvvhu/ J1 6;6
Dvvlqj/ K1 6;6
D|hu/ D1 M1 6;6
Edfrq/ I1 6;7
Edu0Klooho/ \1 6;9
Edxpjduwhq/ D1 6;7
Ehfnhu/ R1 56;/ 6;7
Ehoqds/ Q1 G1 45</ 466 �1/ 6;6
Ehund/ N1 677/ 6;7/ 6;9 i1/ 6<7
Ehuqd|v/ S1 6;7/ 6;:
Ehwk/ H1 Z1 9;/ 6;7
Eodfn/ P1 53/ 6;7
Eorfk/ H1 6;7
Erfkh�qvnl/ L1 P1 554/ 6;7
Erofn/ I1 6;7/ 6<8
Ero}dqr/ E1 6;7
Erroh/ J1 6;7
Erunrzvnl/ O1 ::/ 4:</ 646 �1/ 6;7/ 6<3/ 6<6
Eurxzhu/ O1 H1 M1 4: �1/ 56: i1/ 59: i1/ 5:8 i1/

6;7/ 6;:
Euxqr/ J1 569
Exfkhu/ W1 6;8
Eÿkohu/ N1 6;8
Exhqr/ H1 6;8
Exku/ P1 5:/ 6;;
Exqjh/ P1 6;8
Exunv/ D1 Z1 6;8
Fdqwhuexu|/ D1 y1 53:
Fdqwru/ J1 568 �1/ 68;/ 6;8
Fduqds/ U1 4: �1/ 45:/ 678 �1/ 68</ 6;8/ 6<5
Fdydolhul/ E1 568
Fholµ
fhy/ Y1 Y1 6;8
Fkhoodv/ E1 I1 678/ 6;8
Fklvkrop/ U1 P1 6;8
Fkrpvn|/ Q1 6;8
Fkxufk/ D1 55:/ 68</ 6;8
Fkzlvwhn/ O1 693
Frqgloodf/ H1 E1 gh 45/ 6;8
Frrshu/ Z1 434/ 637/ 6;8

Fuhvvzhoo/ P1 M1 678/ 6;8/ 6;:
Fxslq/ S1 S1 6;8
Fxuu|/ K1 E1 6;8
Fxvdqxv/ Q1 568
Gdohq/ G1 ydq 5:5/ 6;8
Gdood Fkldud/ P1 O1 55</ 6;9
Gdqqhehuj/ O1 6;9
Ghvfduwhv/ U1 569
Gùoolqj/ H1 6;9/ 6<5
Gudjdolq/ D1 J1 6;9
Gxelvody/ Z1 6;9
Gxqq/ M1 P1 467 �1/ 6;9
Hehuoh/ U1 D1 6;9
Hqjhov/ I1 66:
Hq}hqvehujhu/ K1 P1 569/ 56;/ 6;9
Hugpdqq/ E1 55
Id|h/ M1 6;9/ 6<5
Ihxhuedfk/ O1 646
Ih|v/ U1 678/ 6;9
Iudhqnho/ D1 D1 6;9
Iudqfkld/ J1 W1 gl 6;9
Iuhjh/ J1 7;/ 454/ 456 i1/ 47</ 48: i1/ 559/

684 i1/ 694/ 6;9
Iuhxghqwkdo/ K1 6;9
Jdx�/ F1 I1 569
Jhdfk/ S1 467
Jhoirqg/ D1 R1 5:6
Jhqw}hq/ J1 ::/ 435/ 58:/ 6;9
Jhwkpdqq/ F1 I1 5:8/ 6;9
Jolyhqnr/ Y1 P1 57</ 6;9 i1
Jùgho/ N1 4;/ 4<:/ 57; �1/ 586/ 588/ 68</ 6;:
Jrrgpdq/ Q1 57/ 656/ 68</ 6;:
Jul!q/ Q1 55;/ 6;:
Julvv/ J1 I1 F1 59;/ 6;:
Jxwehuohw/ F1 569
Kddv/ J1 6;:
Kdkq/ K1 4;
Kdulfk/ Z1 6;7
Kdvhqmdhjhu/ J1 6;:/ 6<5
Khjho/ J1 Z1 I1 55/ 57/ 58/ 554 i1/ 646/ 69:/
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Shuvrqhquhjlvwhu
Khlqhndps/ D1 6;:
Khpsho/ F1 J1 6;:
Khqnlq/ O1 448/ 4<:/ 68</ 6;:
Khudnolw 6:4
Khughu/ M1 J1 45
Kh|wlqj/ D1 569/ 56; i1/ 573/ 578/ 579 �1/ 593/

59:/ 5:9/ 6;:
Kloehuw/ G1 4:/ 4</ 459/ 6;:
Kreehv/ Wk1 569
Kxjkhv/ J1 H1 678/ 6;:
Kxperogw/ Z1 y1 45
Kxvvhuo/ H1 6;:
Lzlq/ D1 D1 676/ 678/ 6;;
Mdfnvrq/ I1 6;;
Mdqryvndmd/ V1 D1 6;;
Md�vnrzvnl/ Vw1 ::/ 57; i1/ 6;;/ 6<7
Mrkdqvvrq/ L1 59;/ 6;;
Nçvedxhu/ P1 6;7
Ndopäu/ O1 6;;
Ndpeduwho/ I1 6;;
Ndpodk/ D1 6;9
Ndpodk/ Z1 6;;
Ndqw/ L1 57/ 569
Ndxipdqq/ I1 4:
Ndxssl/ U1 6;;
Nhsohu/ M1 568
Nodxv/ J1 5:/ 685/ 695/ 6;;
Nohhqh/ V1 F1 435/ 6;;
Nqhdoh/ P1 6;;
Nqhdoh/ Z1 6;;
Nro*pdq/ H1 6;;
Nroprjrur�/ D1 6;;
Nrwduel�qvnl/ W1 656/ 68</ 6;;
Nudpslw}/ N10K1 48;/ 548/ 649/ 6;; i1/ 6<5
Nuhlvhu/ O1 677/ 6;7/ 6;9 i1/ 6<7
Nulsnh/ V1 D1 678/ 6;</ 6<8
Nuùehu/ J1 6;<
Nurqhfnhu/ O1 569
Nxel�qvnl/ W1 6;<
Nxf}|qvnl/ M1 459/ 6;<
Nÿqj/ J1 6;<
Nxwvfkhud/ I1 y1 6;7/ 6;<
Odqjirug/ F1 K1 45< i1/ 677/ 6;<
Od}hurzlw}/ P1 54:/ 6;<

Ohleql}/ J1 Z1 553 i1/ 55;/ 568/ 6;:/ 6;<
Ohmhzvnl/ F1 646 i1/ 6;<
Oh�vqlhzvnl/ Vw1 647/ 693 i1/ 6;<
Ohvvlqj/ J1 H1 4<
Ohzlv/ F1 L1 45< �1/ 677/ 6;<
Ohz|/ F1 467/ 6;<
Olfkwhqehuj/ M1 Fk1 45
Oruhq}/ N1 55;/ 6;<
Oruhq}hq/ S1 593/ 645/ 679 i1/ 67</ 693/ 697/

6;; i1
�xndvlhzlf}/ M1 73/ 4:8/ 577/ 67:/ 6<3
Oxvfkhl/ H1 F1 6<3
Pdjqxv/ D1 568
Pdoo|/ H1 65;/ 6<3
Pdunrz/ D1 D1 59: i1/ 6<3
Pduwlq/ U1 P1 6<3
Pdu{/ N1 569/ 646
Pdwhv/ E1 6<3
PfFdoo/ Vw1 6<3
PfOdxjkolq/ U1 Q1 6<3
Phjjoh/ J1 6<3/ 6<8
Phqghovrq/ H1 6<3
Phqjhu/ N1 4: �1/ 6<3
Phvfknrzvnl/ K1 6<3
Ploo/ M1 Vw1 6<3
Plwwhovwud�/ M1 6;;
Prujdq/ D1 gh 58/ 59;/ 5:4
Pÿoohu/ D1 54:/ 649/ 6<3
P|kloo/ M1 6;7
Qduvnl/ L1 V1 6<3
Qhzwrq/ L1 568
Qrylnry/ S1 V1 586/ 5;9/ 6<3
Qxwh/ G1 5;:/ 6<3
Rpho*mdqryvnl/ P1 H1 6<3
Sds/ D1 6<3
Sdugh|/ X1 6<3
Sduphqlghv 6:4
Sduu|/ Z1 W1 45</ 469 i1/ 6<3 i1
Sdw}lj/ J1 6<4
Shdqr/ J1 4:8
Shlufh/ Fk1 V1 554/ 55;/ 6<4
Shof/ M1 6<4
Shvfkho/ N1 6<4
Shwury/ M1 D1 83/ 6<4
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Sklolss/ S1 6<4
Slhwuxv}f}dn/ D1 477/ 479/ 6<4
Srlqfduì/ K1 4</ 569 i1/ 6<4
Srsshu/ N1 U1 47</ 6<4
Srvw/ H1 O1 6<4
Srydury/ J1 Q1 6;;
Sulru/ D1 499/ 6<4
Su}h­hfnl/ P1 6<4
Txlqh/ Z1 y1 R1 55:/ 686 �1/ 68</ 6<4
Uhdg/ V1 6<4
Uhlfkhqedfk/ K1 6;9/ 6<4
Uhvfkhu/ Q1 6<4
Uxvvhoo/ E1 47 i1/ 457/ 45:/ 463 i1/ 47</ 4:8/ 53</

554/ 55:/ 696/ 6<4 i1/ 6<9
Ux}dylq/ J1 L1 483/ 6<5
Ux}vd/ L1 48;/ 678/ 6<5
U|oh/ J1 45/ 6<5
Vdduqlr/ X1 6<5
Vdyljq|/ H1 y1 6<5
Vfkçfkwhu/ M1 6<5
Vfkçihu/ O1 6;9
Vfkh"hu/ X1 68:/ 6;9/ 6<4 i1
Vfkhqn/ J1 6<5
Vfkloss/ S1 D1 4</ 6<5
Vfkluq/ P1 55;/ 6<5
Vfkolfn/ P1 4;
Vfkplgw/ K1 D1 45</ 6<5
Vfkro}/ K1 58/ 55</ 573/ 6<5
Vfkuùwhu/ N1 573/ 577/ 6;7/ 6<5 i1
Vfkÿwwh/ N1 678/ 6<6
Vfkxss/ I1 6;:
Vfkzhpphu/ R1 679/ 6;<
Vhherkp/ W1 P1 6<6
Vhuheumdqqlnry/ R1 I1 678/ 6<6
Vkludlvkl/ V1 6<6
Vljzduw/ Fk1 6<6
Vlnruvnl/ U1 6<6
Vlqrzmhz/ D1 D1 94/ <7/ 474 i1/ 486/ 4:4/ 548/

54;/ 644 i1/ 649/ 657/ 68:/ 693/ 695/ 6:5/ 6<6/
6<8 i1

V­xshfnl/ M1 ::/ 693/ 6<6
Vploh|/ W1 M1 467
Vpluqry/ Y1 D1 6<7
Vpxoo|dq/ U1 P1 467
Vslqr}d/ E1 569

Vwdu
fhqnr/ D1 D1 6<6
Vwhjpÿoohu/ Z1 685 i1/ 6<6
Vwhlqlw}/ Z1 459/ 6;<
Vwhlqv/ Z1 6<6
Vwho}qhu/ Z1 6<6/ 6<8
Vwluqhu/ P1 54</ 6<6
Vwudzvrq/ S1 I1 6<6
Vxsshv/ S1 6<6
Vxuäq|l/ M1 6<7
Vxupd/ Vw1 6<7
Wduvnl/ D1 586/ 665/ 6<7
Wdydqhf/ S1 Y1 68:/ 6;;/ 6<7
Wklho/ Fk1 53/ 6<7
Xufkv/ P1/ 6;9/ 6<5/ 6<7
Xvshqvnl/ Z1 568/ 6<7
Yhqq/ M1 4:</ 4;7/ 657/ 6<7
Yrowdluh/ I1 P1 44 i1/ 6<8
Zdlvehuj/ P1 6<8
Zdlvpdqq/ I1 4;/ 6<8
Zdqj/ K1 55:
Zhfkvxqj/ J1 6<8
Zhvvho/ K1 94/ <7/ 474 i1/ 477/ 486/ 4:4/ 548/

54;/ 55; i1/ 644/ 64;/ 657/ 65</ 676/ 687/ 68:/
693/ 695/ 699/ 69;/ 6:5/ 6;;/ 6<4 �1/ 6<8 i1

Zhvvhov/ X1 6<3/ 6<8
Zh|o/ K1 4</ 698/ 6<9
Zklwhkhdg/ D1 Q1 457/ 45:/ 464/ 4:8/ 53</ 554/

6<9
Zlwwjhqvwhlq/ O1 45/ 4: i1/ 54:/ 6<8
Zömflfnl/ U1 6<4/ 6<9
Zuljkw/ J1 K1 y1 467/ 677/ 6<9
Zxwwlfk/ N1 6;;/ 6<4 i1/ 6<9
]dvodzvnlm/ L1 G1 59;/ 6<9
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Vdfkuhjlvwhu

deohlwedu 449
Deohlwxqj/ orjlvfkh 439 �1/ 4<3
Devwudnwlrq 696 �1

orjlvfkh 0hq 5 i1
Dewuhqqxqjvuhjho :;/ 439/ 4<3/ 5<5
Dgmxqnwlrq 5</ 69 i1/ 6;/ 74/ 56;/ 573/ 657

0vjolhghu 6;
hohpqwduh � 93/ <8
jhrugqhwh � 6:5

doojhphlqjÿowlj 77/ 4<8
Dootxdqwru +Xqlyhuvdotxdqwru/ Jhqhudolvdwru,

5</ 4:4/ 56<
Dqdo|vh 65</ 664
Dqkçxixqjhq 68; �1/ 694
Dqqdkph ghv lqwxlwlrqlvwlvfkhq lqgluhnwhq Eh0

zhlvhv 575
Dqwh}hghqw 6</ 435/ 439/ 478/ 58:/ 5<;
Çtxlydohq}

0uhodwlrq 83/ 5:</ 696
ghgxnwlyh � <9
vhpdqwlvfkh � 7< �1
v|qwdnwlvfkh � 83

Duwwhuplqxv 653
Dxvvdjhq 4/ 5;/ 68

Dq}dko0 556
� plw Txdqwruhq 4:4 �1
hlqidfkh � 63 �1/ 486
orndoh � 5<3
prgdoh � 677/ 679 i1
xqlyhuvdoh � 5<3
}xvdpphqjhvhw}wh � 63 �1

Dxvvdjhqdojheud 680:8/ 438/ 579 �1
guhlzhuwljh � 579 �1
hqgolfkh � 57;
nodvvlvfkh � 680:8
phkuzhuwljh � 68/ 44<
}zhlzhuwljh � 68

Dxvvdjhqndonÿo 4380454
� xqg Dxvvdjhqdojheud 438
lqwxlwlrqlvwlvfkhu � 573 �1
nodvvlvfkhu � 438
nrqvwuxnwlyhu � 57; �1

Dxvvdjhqorjln 680484/ 573 �1
Dxvvdjhqyduldeohq 68/ ::
D{lrpdwlvlhuxqj 4380454/ 497 �1/ 4;< �1/ 589/

659 �1

D{lrph 438/ 497 �1/ 556/ 573
Yduldqwhq yrq 0q 43:

D{lrphqvfkhpdwd 435 i1/ 497/ 4;</ 589/ 659 �1
Ehghxwxqj

0vdxvvfkox� 64<
0vehuhlfk hlqhv Whuplqxv 653
0vhlqvfkox� :/ 649 �1/ 64<
0vjohlfkkhlw 649 �1/ 64<
0vÿehuvfkqhlgxqj 64<
ghu � qdfk yhujohlfkedu 653

Ehvfkuhlexqj xqg Hu�qgxqj : �1
Ehvhlwljxqjvuhjho

� ghu Dgmxqnwlrq :</ 469
� ghu Elvxemxqnwlrq ;3
� ghu lqqhuhq Qhjdwlrq 497
� ghu Nrqmxqnwlrq :<
� ghu nrqmxqnwlyhq Dqwh}hghqwh 5<9
� ghu Qhjdwdgmxqnwlrq ;3
� ghu Qhjdwnrqmxqnwlrq ;4
� ghv Jhqhudolvdwruv 535
� ghv Sduwlnxodulvdwruv 537

Ehzhlv :5/ 439 �1/ 4<3
� dxv Dqqdkphq 439 �1/ 4<3
� hlqhu Vhtxhq} 436/ 58;
0edunhlwvndonÿo 583 �1
0edunhlwvvwxih ;:
nrqvwuxnwlyh xqg qlfkwnrqvwuxnwlyh 0h 5:5
Yduldqwhq0 43:

Eh}hlfkqxqjvuhodwlrq 645
Elvxemxqnwlrq 69/ 74/ 83/ 573
Fkdudnwhulvwln/ h{lvwhqwlhooh 66< �1
Ghgxnwlrq

0vwkhruhp 43< �1/ 4<3/ 574/ 584
Juxqgsulq}lslhq ghu � 46<

Gh�qlhqgxp 43</ 65<
Gh�qlhqv 43</ 65<
Gh�qlwlrq 73 �1/ 43; i1/ 65< �1

� ghu Lghqwlwçw 668
� ghu Yhuvfklhghqkhlw 668
� yrq Suçglndwhq 664 �1
0vuhjhoq :
txdvlv|qwdnwlvfkh � 84
vhpdqwlvfkh 0hq 73 �1
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Vdfkuhjlvwhu
Ghqnhq xqg Orjln 44 �1
Gldohnwln 58 i1
Gxufkvfkqlww yrq Nodvvhq 694
Hljhqqdphq 486
Hlqehwwxqj 57< i1
Hlqiÿkuxqjvuhjho

� ghu Dgmxqnwlrq :<
� ghu Elvxemxqnwlrq ;3
� ghu lqqhuhq Qhjdwlrq 496
� ghu Nrqmxqnwlrq :<
� ghu Qhjdwdgmxqnwlrq ;3
� ghu Qhjdwnrqmxqnwlrq ;3
� ghv Jhqhudolvdwruv 535
� ghv Sduwlnxodulvdwruv 536
� yrq Nrqglwlrqdohq 5<:

Hlqvfkuçqnxqj yrq Whuplql 65<
Hlqvhw}xqj 78/ 439

vlpxowdqh � ;7
Hlqvhw}xqjvuhjho 7:/ ;7/ 439
Hohphqwuhodwlrq 69<
Hqwvfkhlgedunhlw 78 �1/ 48<
Hqwvfkhlgxqjvyhuidkuhq 78 �1/ 48< �1/ 4:<
Hqwzlfnoxqj 56/ 69; �1
Huhljqlv 69:
huiÿooedu 5<
Huiÿooxqjvphqjh 4;3
Huvhw}edunhlwvsulq}ls iÿu ehghxwxqjvjohlfkh

Whuplql 64</ 668
Huvhw}edunhlwvuhjho iÿu Lghqwlwçwhq 557/ 668/

688
Huvhw}edunhlwvwkhruhp 8; i1

� iÿu Çtxlydohq}hq 8;
� iÿu glh Elvxemxqnwlrq <3 �1/ <5/ 586

Huvhw}xqj 8;/ 439
0vuhjho iÿu gh�qlwlrqvjohlfkh Iruphoq 43<
0vuhjhoq 687 i1

H{lvwhq} 665/ 68;
� xqg Suçglndwlrq 48: �1
0ehodvwxqj 548 �1/ 55: �1/ 63; i1/ 66< �1
0suçglndw 48;/ 646/ 665 i1
0txdqwru +Hlqvtxdqwru/ Sduwlnxodulvdwru,

4:4/ 56<
H{solndwlrq 65</ 664
H{whqvlrqdolwçwvuhjho 685
Idoo

nodvvlvfkhu � 48:/ 4:4

qlfkwnodvvlvfkhu � 48:/ 4:4
idovfk 69
Irojheh}lhkxqj

hqwduwhwh orjlvfkh � 476
� ghu Suçglndwlrqvwkhrulh 499
� huvwhu Vwxih 467
nodvvlvfkh Wkhrulh ghu orjlvfkhq � 456 �1
orjlvfkh � 4560484/ 499/ 5;9 �1/ 5<4/ 5<; �1
sk|vlvfkh � 5;< �1/ 6:5
vhpdqwlvfkh � :6
vwuhqjh orjlvfkh � 475
vwulnwh orjlvfkh � 477/ 5<;

Irojhuxqj :6/ 46;
Irup

0uhjhoq 9
txdqwruhqiuhlh � 4<7

Irupho
dxvvdjhqorjlvfkh � 5</ 69 i1/ ::/ 439
doojhphlqjÿowljh � 77/ 4::
hohphqwduh � 93/ 659
huiÿooeduh � 77 i1/ 48</ 4::
huzÿqvfkwh xqg xqhuzÿqvfkwh � 5<7 �1
� ghu Irojheh}lhkxqj 478/ 5<;
� ghu Suçglndwlrqvwkhrulh 48<
� ghu Whuplqlwkhrulh 659
0vfkhpdwd 79 i1
jhphlqvdp huiÿooeduh 0q 77
nrqglwlrqdoh � +v1 Nrqglwlrqdo, 5;:
nrqglwlrqdojÿowljh � 635
nrqglwlrqdoxqjÿowljh � 635
nrqwudglnwrulvfkh 0q 49;
nrqwuçuh 0q 48</ 49;
orjlvfk idovfkh � 77
orjlvfk lqghwhuplqlhuwh � 77 i1/ 48</ 4:;
orjlvfk zdkuh � 77
Suçglndw0 48;/ 4:6
txdqwruhqorjlvfkh � 4:7/ 4;<
Vdw}0 477/ 5<;
vxedowhuqh 0q 49;
vxenrqwuçuh 0q 49;
xqhuiÿooeduh � 77
xqyhuwuçjolfkh � 449
Yduldqwh hlqhu � 43:
yhuwuçjolfkh � 449
zdkukhlwvixqnwlrqdoh � 5<;
Zhuwh yrq 0q 75

Iruphonodvvh
lqnrqvlvwhqwh � 449
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nrqvlvwhqwh � 449
pd{lpdo nrqvlvwhqwh � 449/ 4<;
zlghuvsuÿfkolfkh � 77

Ixqnwlrq
dxvvdjhqorjlvfkh � 74/ 85
Juxqg0 xqg dejhohlwhwh 0hq 85

Jdwwxqjvwhuplqxv 653
Jhjhqvwdqg 64;/ 656

devwudnwhu � 698
hpslulvfkhu � 698
� ghu Orjln 4 i1
0vehuhlfk hlqhv Whuplqxv 653
orjlvfkh W|shq yrq Jhjhqvwçqghq 68: i1

Jhqhudolvdwru 5</ 4:4/ 56<
Jhqhudolvlhuxqjvuhjho 4<3
Jhvhw}

Dvvr}ldwlrqv0 ghu Dgmxqnwlrq 7;
Dvvr}ldwlrqv0 ghu Nrqmxqnwlrq 7;
gh Prujdqvfkh 0h 7;
Glvwulexwlrqv0 ghu Vxemxqnwlrq +Iuhjhvfkhu

Nhwwhqvfkox�, 7;/ 439
Glvwulexwlrqv0h 7;
� ghu grsshowhq Qhjdwlrq 7;
� ghu guhlidfkhq Qhjdwlrq 575
� ghu H{sruwdwlrq 7;
� ghu Lpsruwdwlrq 7;
� ghu Nrqnoxvlrqvnrqmxqnwlrq 7;
� ghu Nrqwudsrvlwlrq 7;/ ;5/ 439
� ghu Suçplvvhqdgmxqnwlrq 7;
� ghu Suçplvvhqehodvwxqj 439
� ghu Suçplvvhqyhuwdxvfkxqj 7;
� ghu Zlhghukroxqj 7;
� yrp dxvjhvfkorvvhqhq Gulwwhq 7;/ 56:
� yrp dxvjhvfkorvvhqhq Zlghuvsuxfk 7;/

575
� }xu Ehvhlwljxqj ghu Nrqmxqnwlrq 7;
� }xu Hlqiÿkuxqj ghu Dgmxqnwlrq 7;
0h ghu Txdqwruhqyhuwdxvfkxqj 539 i1
0h ghu Txdqwruhqyhuwhloxqj 538
ndxvdoh 0h 5<6
Nrppxwdwlrqv0 ghu Dgmxqnwlrq 7;
Nrppxwdwlrqv0 ghu Nrqmxqnwlrq 7;/ ;5
orjlvfkh 0h 9
Wudqvlwlylwçwv0 7;/ ;5

Jhzlqqvwudwhjlh 595
Jolhghuxqj hlqhv Whuplqxv 654

Hohphqwh ghu � 654

Kdxswlqwhusuhwdwlrq 445/ 4<8
Kdxswrshudwru 6<
Kdxswvxemxqnwlrq 439
Kh{djrq/ orjlvfkhv 49;
Lghqwlwçw 54<0566/ 668 �1

gldohnwlvfkh � 69:
� ghv vwuhqj Xqxqwhuvfkhlgeduhq 66:

Lpsolndwlrq 457
irupdoh � 457
pdwhuldoh � 457

Lqglylgxhqnrqvwdqwhq 534
Lqglylgxhqyduldeohq 4:5/ 4:6
Lqglylgxxp 653/ 68;
Lqnoxvlrqveh}lhkxqj 694
Lqwhusuhwdwlrq

dx�huorjlvfkh � 55
vhpdqwlvfkh � 445 i1/ 4<7 i1

Lqwxlwlrqlvpxv 568 �1
Mxqnwruhq 68
Ndonÿo

Doskdehw ghv 0v 69
jhplvfkwhu � 65
� ghu Whuplqlwkhrulh 659 i1
� xqg Lqwxlwlrq 66
orjlvfkhu � 65 �1
Plqlpdo0 59;
vhpdqwlvfkhu � 65
v|qwdnwlvfkhu � 65

Ndxvdo}xvdpphqkçqjh 68:/ 6:7 i1
Nhqq}hlfkqxqj 534
Nodpphuhlqvsduxqjhq 6;
Nodvvh 68:/ 69; �1

ohhuh � 694
xqlyhuvdoh � 694

Nodvvhqorjln 694
Nrpsohphqwçunodvvh 694
Nrqglwlrqdo 5;:
Nrqglwlrqdodxvvdjhq 5:< �1/ 5;6 �1/ 5<;

luuhdoh � 637 �1
Nrqglwlrqdoorjln 5:<063<
Nrqglwlrqdorshudwru 5:</ 5;9 �1
Nrqmxqnwlrq 5</ 69 i1/ 6;/ 74/ 56;/ 573/ 5<9/

657
hohphqwduh � 93
jhrugqhwh � 6:5
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Vdfkuhjlvwhu
0vjolhghu 6;

Nrqvhtxhqw 6</ 439/ 478/ 5<;
Nrqvwdqwh 5;/ 68
Nrqvwuxnwlylvpxv 568 �1
Nrqwh{wh/ lqwhqvlrqdoh 65</ 685
Nrqwudglnwlrq 77 i1/ 7:/ 48</ 4:: i1/ 54:

Nrqglwlrqdo0 634
sduwlhooh � 467 i1

Nrqwudsrvlwlrqvuhjho 5<5/ 5<8
Orjln

Dqzhqgxqj ghu � 55 �1/ :6 �1/ <: �1/
53: �1

ghrqwlvfkh � 56
gldohnwlvfkh � 58 i1
guhlzhuwljh � 579 �1
hslvwhplvfkh � 57/ 583 �1
irupdoh � 9
Jhjhqvwdqg xqg Phwkrghq ghu � 4 �1
lqwxlwlrqlvwlvfkh � 45</ 56805::
� xqg Ghqnhq 44 �1
� xqg Gldohnwln 58 i1
� xqg Rqwrorjlh 46 �1
� yrq Zhuwxqjhq 56
pdwkhpdwlvfkh � 59
phkuzhuwljh � 68/ 44<
prgdoh � 677 i1
v|pphwulvfkh nrqvwuxnwlyh � 59;
]hlw0 56

Phqjh +vlhkh Nodvvh, 568/ 68<
Phuhrorjlh 694
Phwdv|peroh 6;
Phwdwhuplqxvrshudwru 645/ 657
Phwkrgh/ 3040 4;7 �1
Phwkrgrorjlh 47< �1
Prgdolwçwhq </ 676 i1/ 67:

dohwklvfkh � 676
d{lrorjlvfkh � 676 i1
ghrqwlvfkh � 676
hslvwhplvfkh � 676/ 67< i1
idnwlvfkh � 676/ 678 i1/ 67: �1
orjlvfkh � 676/ 683 i1
}hlwolfkh � 676 i1

Prgdoorjln 677 i1
pùjolfk 676
Prqrwrqlh

hlqjhvfkuçqnwh � 5;;

0uhjho 5;;/ 5<8
Qhjdwdgmxqnwlrq 69/ 74
Qhjdwlrq 5</ 69 i1/ 74/ 56< i1/ 657

çx�huh � 489
lqqhuh � 489/ 5:6 �1
lqwxlwlrqlvwlvfkh � 5:6 �1

Qhjdwnrqmxqnwlrq 69/ 74
Qrupdoiruphq

dgmxqnwlyh � 93 �1
dxvjh}hlfkqhwh dgmxqnwlyh � 97 �1/ 47;
dxvjh}hlfkqhwh nrqmxqnwlyh � 97 �1
nrqmxqnwlyh � 93 �1/ <9

Qrupdwlyh <
Qruphqorjln 56
qrwzhqglj <
Remhnwh/ devwudnwh 68<
Rqwrorjlh

Oh�vqlhzvnlvfkh � 647
� xqg Orjln 46 �1

Rugqxqj/ doskdehwlvfkh 69
Rugqxqjvdxvvdjhq 695
Rshudwruhq

dxvvdjhqeloghqgh xqg whuplqleloghqgh� 63
dxvvdjhqorjlvfkh � 68/ 73 �1
Juxqg0 xqg dejhohlwhwh � 85 �1/ 43; i1
Nrqglwlrqdo0 5</ 5:<
orjlvfkh � 4/ 5< i1/ 68/ ::
prgdoh � 679
� ghu lqwxlwlrqlvwlvfkhq Orjln 56; i1
0uhjhoq iÿu Sursrqhqwhq xqg Rssrqhqwhq

593
Suçglndwlrqv0 63/ 487
whuplqleloghqgh +whuplqlhu}hxjhqgh, �

657/ 65: �1
Rssrqhqw 593
Sdqorjlvpxv 55
Sdudgr{

� ghu Yhuçqghuxqj 69:
� yrq ]xvdpphqkçqjhq 6:6

Sdudgr{lhq
� ghu orjlvfkhq Irojheh}lhkxqj 456 �1/ 45:
� ghu pdwhuldohq Lpsolndwlrq 458 i1/ 45;/

475/ 47:
� ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj

475/ 47:
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� ghu vwulnwhq Lpsolndwlrq 464/ 475/ 47:
� lq Ndonÿohq 67
� plw Prgdolwçwhq 684 �1
0iuhlkhlw 475/ 47:

Sduwlnxodulvdwru 63/ 4:4/ 56<
Suçglndw 7/ 63

Gh�qlwlrq yrq 0hq 664 �1
prgdoh 0h 6760688
0hqorjln 4:40533
0hqyduldeohq 4:6/ 54;
0irup 659
0irupho 48;/ 4:6/ 534/ 556
0lrq 487
0lrqvwkhrulh 486049</ 55<
0whuplql 644 �1

Sudjpdwln 5: i1
Sursrqhqw 593
Txdgudw/ orjlvfkhv 49;
Txdqwl�ndwlrq yrq Suçglndwhq 4:5
Txdqwruhq 4:4

hlqvwhooljh 0orjln 4:<
lqwxlwlrqlvwlvfkh 0orjln 58:
0orjln 4:40533
0orjln huvwhu Rugqxqj 54;
0orjln kùkhuhu Rugqxqj 54;
0orjln plw Lghqwlwçw 54<0566

Udxpwhuplql 56/ 6:9 �1
Uhdolvlhuedunhlw 59:
Uhjho

Jhqhudolvlhuxqjv0 4<3
Juxqg0 xqg dejhohlwhwh 0q 537
orjlvfkh 0q 9 i1/ 49 i1/ 83
� ghu grsshowhq Qhjdwlrq 83 i1
� ghu klqwhuhq Dgmxqnwlrq :3/ 436
� ghu klqwhuhq Elvxemxqnwlrq :4
� ghu klqwhuhq lqqhuhq Qhjdwlrq 499
� ghu klqwhuhq Nrqmxqnwlrq :3/ 436
� ghu klqwhuhq Qhjdwdgmxqnwlrq :4
� ghu klqwhuhq Qhjdwlrq 9</ 435
� ghu klqwhuhq Qhjdwnrqmxqnwlrq :5
� ghu klqwhuhq Vxemxqnwlrq :3/ 436
� ghu yrughuhq Dgmxqnwlrq :3/ 436
� ghu yrughuhq Elvxemxqnwlrq :4
� ghu yrughuhq lqqhuhq Qhjdwlrq 499
� ghu yrughuhq Nrqmxqnwlrq :3/ 436
� ghu yrughuhq Qhjdwdgmxqnwlrq :4

� ghu yrughuhq Qhjdwlrq 9</ 435
� ghu yrughuhq Qhjdwnrqmxqnwlrq :4
� ghu yrughuhq Vxemxqnwlrq 9</ 435
� ghv klqwhuhq Dootxdqwruv 546 i1
� ghv klqwhuhq H{lvwhq}txdqwruv 546 i1
� ghv yhu}zhljwhq Ehzhlvhv ;<
� ghv yrughuhq Dootxdqwruv 545/ 547
� ghv yrughuhq H{lvwhq}txdqwruv 546 i1
� }xp Klq}xiÿjhq hlqhu Vxemxqnwlrq }xp

Ehzhlv ;:
� }xu Hlqiÿkuxqj ghu Qhjdwlrq hlqhu }x0

vçw}olfkhq Dqqdkph ;;
0q ghu Irojheh}lhkxqj 46< i1
0q }xpKlq}xiÿjhq qhxhu ]hlohq }xpEhzhlv

:;
vhpdqwlvfkh 0q 75/ 84/ 4:9 �1/ 633 �1

Uhodwlrqhq </ 695 i1
Uhodwlrqvdxvvdjhq 695 i1
Uhsuçvhqwdqw 5:6
Vfkolh�hq/ qdwÿuolfkhv ::0437/ 495 �1/ 534054;/

556 �1
Vfkox�uhjhoq 9/ 438

dejhohlwhwh � ;7 �1
Vhpdqwln 57/ 5: i1/ 48< �1/ 633 �1
Vhtxhq} 435/ 58:

0hqndonÿo 435 �1/ 545 �1/ 58: �1/ 598 i1
0hq}hlfkhq 435

Vlqq 473/ 66: �1
0hlqkhlwhq +0hohphqwh, 474
0johlfkkhlw 66;
0}xvdpphqkdqj 473 i1/ 47:
Wkhruhp ghv 0}xvdpphqkdqjv 475

Vslhouhjho/ doojhphlqh 593
Vsudfkh

� ghu Dxvvdjhqdojheud 68 �1
� ghu nodvvlvfkhq Txdqwruhqorjln 4:6 �1
� ghu Orjln 5: �1
� xqg Orjln 7 �1/ 44 �1

Vwuxnwxu 6:8 i1
orjlvfkh � 6/ 46;/ 486 �1/ 679 i1
0uhjhoq :;/ ;4 i1/ ;: �1/ 535/ 557

Vxemhnw 7/ 63/ 486
0irup 659
0whuplql 644 �1/ 646 �1/ 6:9

Vxemxqnwlrq 69 i1/ 74/ 457/ 56< i1/ 5<:
Vxevwlwxwlrqvsulq}ls 55;
Vxn}hghqw 435/ 58:
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Vdfkuhjlvwhu
V|peroh/ v|qwdnwlvfkh xqg vhpdqwlvfkh 5<
V|qwd{ 5: i1
V|vwhp

� ghu dqdo|wlvfkhq Lpsolndwlrq 469 �1
� ghu nodvvlvfkhq Txdqwruhqorjln 4:40533/

534054;
� ghu Suçglndwlrqvwkhrulh 486049<
� ghu vwuhqjhq Lpsolndwlrq 464 �1
� ghu vwuhqjhq orjlvfkhq Irojheh}lhkxqj

474 �1
� ghu vwulnwhq Lpsolndwlrq 45< �1
� ghu vwulnwhq orjlvfkhq Irojheh}lhkxqj

476 �1
� ghv qdwÿuolfkhq Vfkolh�hqv ::0437/ 495 �1/

534054;/ 556 �1
� H +hqwdlophqw, 466 �1
� Qd ghu Dxvvdjhqdojheud 85 i1
� QD ghu Dxvvdjhqdojheud 85 i1
� Qn ghu Dxvvdjhqdojheud 85 i1
� QN ghu Dxvvdjhqdojheud 85 i1
� QV ghu Dxvvdjhqdojheud 85 i1/ 438 i1
0h ghu orjlvfkhq Irojheh}lhkxqj 499/ 5<; �1

Wdeohdxv/ vhpdqwlvfkh 9; �1/ 435 i1/ 499 i1/
545 �1

Wdihoq
qrupdwly0vhpdqwlvfkh � 64:/ 655/ 656 i1
rqwrorjlvfkh � 647

Wdwvdfkh 669
Wdxwrorjlh 77 i1/ 7:/ 7; i1/ :5/ 44</ 48</ 4::/

54:
gldorjlvfkh � 594 �1/ 599 i1
Nrqglwlrqdo0 634
sduwlhooh � 467 i1

Whloirupho 6:
hfkwh � 6:

Whlovwuxnwxu 6:8
hfkwh � 6:8

Whqghq}suçglndwh 6:7
Whuplql 4/ 5;

doojhphlqh � 653
Elogxqj yrq � dxv Dxvvdjhq 65: �1
Gh�qlwlrq yrq � 65< �1
hlqidfkh � 63 �1/ 657 �1
Hlqvfkuçqnxqj yrq � 65<
jhqhuhooh � 646 �1
lqglylgxhooh � 54</ 653
ndwhjruldoh � 646 �1

ohhuh � 646 �1
orjlvfkh � 4;/ 6:
qlfkwohhuh � 646 �1
vlqjxoçuh � 54</ 646 �1
vsh}lhooh � 653
0irup 659
0wkhrulh 6440674
Yhudoojhphlqhuxqj yrq � 65<
}xvdpphqjhvhw}wh � 63 �1 / 657 �1

Wkhruhp ;5/ ;7 �1/ 436/ 438/ 439/ 4<3/ 537 �1/
54:/ 58;/ 654/ 668 �1

0vfkhpdwd ;7 �1/ 4<4 �1
Ydudlqdwh hlqhv 0v 43:

Wrohudq}sulq}ls 4: �1
� }zhlwhu Rugqxqj 4;

ßehujdqjv}xvwdqg 69:
Xqdekçqjljnhlw

ixqnwlrqdoh � yrq Rshudwruhq 86
� yrq D{lrphq 44; i1
� yrq D{lrphqvfkhpdwd 4<8 i1
� yrq Juxqguhjhoq 447
� yrq Vfkox�uhjhoq 44;

Xqehvwlppwkhlw 489
xqhqgolfk

dnwxdo � 568/ 59:
srwhqwlhoo � 568/ 59:

Xqlyhuvdolwçw
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In der Reihe
”
Logische Philosophie“ werden philosophisch relevante Ergebnisse der Logik vorgestellt. Dazu

gehören insbesondere Arbeiten, in denen philosophische Probleme mit logischen Methoden gelöst werden.

Uwe Scheffler/Klaus Wuttich (Hrsg.)

Terminigebrauch und Folgebeziehung
ISBN: 978-3-89722-050-8 Preis: 30,- €

Regeln für den Gebrauch von Termini und Regeln für das logische Schließen sind traditionell der Gegen-
stand der Logik. Ein zentrales Thema der vorliegenden Arbeiten ist die umstrittene Forderung nach speziellen
Logiken für bestimmte Aufgabengebiete - etwa für Folgern aus widersprüchlichen Satzmengen, für Erset-
zen in gewissen Wahrnehmungs- oder Behauptungssätzen, für die Analyse von epistemischen, kausalen oder
mehrdeutigen Termini. Es zeigt sich in mehreren Arbeiten, daß die nichttraditionelle Prädikationstheorie ei-
ne verläßliche und fruchtbare Basis für die Bearbeitung solcher Probleme bietet. Den Beiträgen zu diesem
Problemkreis folgen vier diese Thematik erweiternde Beiträge. Der dritte Abschnitt beschäftigt sich mit der
Theorie der logischen Folgebeziehungen. Die meisten der diesem Themenkreis zugehörenden Arbeiten sind
explizit den Systemen FS bzw. SS gewidmet.

Horst Wessel

Logik
ISBN: 978-3-89722-057-7 Preis: 37,- €

Das Buch ist eine philosophisch orientierte Einführung in die Logik. Ihm liegt eine Konzeption zugrunde, die
sich von mathematischen Einführungen in die Logik unterscheidet, logische Regeln als universelle Sprachregeln
versteht und sich bemüht, die Logik den Bedürfnissen der empirischen Wissenschaften besser anzupassen.

Ausführlich wird die klassische Aussagen- und Quantorenlogik behandelt. Philosophische Probleme der Logik,
die Problematik der logischen Folgebeziehung, eine nichttraditionelle Prädikationstheorie, die intuitionisti-
sche Logik, die Konditionallogik, Grundlagen der Terminitheorie, die Behandlung modaler Prädikate und
ausgewählte Probleme der Wissenschaftslogik gehen über die üblichen Einführungen in die Logik hinaus.

Das Buch setzt keine mathematischen Vorkenntnisse voraus, kann als Grundlage für einen einjährigen Logik-
kurs, aber auch zum Selbststudium genutzt werden.

Yaroslav Shramko

Intuitionismus und Relevanz
ISBN: 978-3-89722-205-2 Preis: 25,- €

Die intuitionistische Logik und die Relevanzlogik gehören zu den bedeutendsten Rivalen der klassischen Logik.
Der Verfasser unternimmt den Versuch, die jeweiligen Grundideen der Konstruktivität und der Paradoxien-
freiheit durch eine

”
Relevantisierung der intuitionistischen Logik“ zusammenzuführen. Die auf diesem Weg

erreichten Ergebnisse sind auf hohem technischen Niveau und werden über die gesamte Abhandlung hinweg
sachkundig philosophisch diskutiert. Das Buch wendet sich an einen logisch gebildeten philosophisch interes-
sierten Leserkreis.



Horst Wessel

Logik und Philosophie
ISBN: 978-3-89722-249-6 Preis: 15,30 €

Nach einer Skizze der Logik wird ihr Nutzen für andere philosophische Disziplinen herausgearbeitet. Mit mi-
nimalen logisch-technischen Mitteln werden philosophische Termini, Theoreme und Konzeptionen analysiert.
Insbesondere bei der Untersuchung von philosophischer Terminologie zeigt sich, daß logische Standards für
jede wissenschaftliche Philosophie unabdingbar sind. Das Buch wendet sich an einen breiten philosophisch
interessierten Leserkreis und setzt keine logischen Kenntnisse voraus.

S. Wölfl

Kombinierte Zeit- und Modallogik.
Vollständigkeitsresultate für prädikatenlogische Sprachen
ISBN: 978-3-89722-310-3 Preis: 40,- €

Zeitlogiken thematisieren
”
nicht-ewige“ Sätze, d. h. Sätze, deren Wahrheitswert sich in der Zeit verändern

kann. Modallogiken (im engeren Sinne des Wortes) zielen auf eine Logik alethischer Modalbegriffe ab. Kom-
binierte Zeit- und Modallogiken verknüpfen nun Zeit- mit Modallogik, in ihnen geht es also um eine Analyse
und logische Theorie zeitabhängiger Modalaussagen.

Kombinierte Zeit- und Modallogiken stellen eine ausgezeichnete Basistheorie für Konditionallogiken, Hand-
lungs- und Bewirkenstheorien sowie Kausalanalysen dar. Hinsichtlich dieser Anwendungsgebiete sind vor allem
prädikatenlogische Sprachen aufgrund ihrer Ausdrucksstärke von Interesse. Die vorliegende Arbeit entwickelt
nun kombinierte Zeit- und Modallogiken für prädikatenlogische Sprachen und erörtert die solchen logischen
Systemen eigentümlichen Problemstellungen. Dazu werden im ersten Teil ganz allgemein multimodale Logiken
für prädikatenlogische Sprachen diskutiert, im zweiten dann Kalküle der kombinierten Zeit- und Modallogik
vorgestellt und deren semantische Vollständigkeit bewiesen.

Das Buch richtet sich an Leser, die mit den Methoden der Modal- und Zeitlogik bereits etwas vertraut sind.

H. Franzen, U. Scheffler

Logik.
Kommentierte Aufgaben und Lösungen
ISBN: 978-3-89722-400-1 Preis: 15,- €

Üblicherweise wird in der Logik-Ausbildung viel Zeit auf die Vermittlung metatheoretischer Zusammenhänge
verwendet. Das Lösen von Übungsaufgaben — unerläßlich für das Verständnis der Theorie — ist zumeist Teil
der erwarteten selbständigen Arbeit der Studierenden. Insbesondere Logik-Lehrbücher für Philosophen bieten
jedoch häufig wenige oder keine Aufgaben. Wenn Aufgaben vorhanden sind, fehlen oft die Lösungen oder sind
schwer nachzuvollziehen.

Das vorliegende Trainingsbuch enthält Aufgaben mit Lösungen, die aus Klausur- und Tutoriumsaufgaben in
einem 2-semestrigen Grundkurs Logik für Philosophen entstanden sind. Ausführliche Kommentare machen
die Lösungswege leicht verständlich. So übt der Leser, Entscheidungsverfahren anzuwenden, Theoreme zu
beweisen u. ä., und erwirbt damit elementare logische Fertigkeiten. Erwartungsgemäß beziehen sich die mei-
sten Aufgaben auf die Aussagen- und Quantorenlogik, aber auch andere logische Gebiete werden in kurzen
Abschnitten behandelt.

Diese Aufgabensammlung ist kein weiteres Lehrbuch, sondern soll die vielen vorhandenen Logik-Lehrbücher
ergänzen.



U. Scheffler

Ereignis und Zeit. Ontologische Grundlagen der Kausalrelationen
ISBN: 978-3-89722-657-9 Preis: 40,50 €

Das Hauptergebnis der vorliegenden Abhandlung ist eine philosophische Ereignistheorie, die Ereignisse über
konstituierende Sätze einführt. In ihrem Rahmen sind die wesentlichen in der Literatur diskutierten Fragen
(nach der Existenz und der Individuation von Ereignissen, nach dem Verhältnis von Token und Typen, nach
der Struktur von Ereignissen und andere) lösbar. In weiteren Kapiteln werden das Verhältnis von kausaler und
temporaler Ordnung sowie die Existenz von Ereignissen in der Zeit besprochen und es wird auf der Grundlage
der Token-Typ-Unterscheidung für die Priorität der singulären Kausalität gegenüber genereller Verursachung
argumentiert.

Horst Wessel

Antiirrationalismus
Logisch-philosophische Aufsätze

ISBN: 978-3-8325-0266-9 Preis: 45,- €

Horst Wessel ist seit 1976 Professor für Logik am Institut für Philosophie der Humboldt-Universität zu Berlin.
Nach seiner Promotion in Moskau 1967 arbeitete er eng mit seinem Doktorvater, dem russischen Logiker
A. A. Sinowjew, zusammen. Wessel hat großen Anteil daran, daß am Berliner Institut für Philosophie in der
Logik auf beachtlichem Niveau gelehrt und geforscht wurde.

Im vorliegenden Band hat er Artikel aus einer 30-jährigen Publikationstätigkeit ausgewählt, die zum Teil nur
noch schwer zugänglich sind. Es handelt sich dabei um logische, philosophische und logisch-philosophische
Arbeiten. Von Kants Antinomien der reinen Vernunft bis zur logischen Terminitheorie, von Modalitäten bis
zur logischen Folgebeziehung, von Entwicklungstermini bis zu intensionalen Kontexten reicht das Themen-
spektrum.

Antiirrationalismus ist der einzige -ismus, dem Wessel zustimmen kann.

Horst Wessel, Klaus Wuttich

daß-Termini
Intensionaliät und Ersetzbarkeit

ISBN: 978-3-89722-754-5 Preis: 34,- €

Von vielen Autoren werden solche Kontexte als intensional angesehen, in denen die üblichen Ersetzbarkeits-
regeln der Logik nicht gelten. Eine besondere Rolle spielen dabei daß -Konstruktionen.

Im vorliegenden Buch wird gezeigt, daß diese Auffassungen fehlerhaft sind. Nach einer kritischen Sichtung
der Arbeiten anderer Logiker zu der Problematik von daß -Termini wird ein logischer Apparat bereitgestellt,
der es ermöglicht, daß -Konstruktionen ohne Einschränkungen von Ersetzbarkeitsregeln und ohne Zuflucht zu
Intensionalitäten logisch korrekt zu behandeln.

Fabian Neuhaus

Naive Prädikatenlogik
Eine logische Theorie der Prädikation

ISBN: 978-3-8325-0556-1 Preis: 41,- €

Die logischen Regeln, die unseren naiven Redeweisen über Eigenschaften zugrunde liegen, scheinen evident und
sind für sich alleine betrachtet völlig harmlos - zusammen sind sie jedoch widersprüchlich. Das entstehende
Paradox, das Russell-Paradox, löste die sogenannte Grundlagenkrise der Mathematik zu Beginn des 20. Jahr-
hunderts aus. Der klassische Weg, mit dem Russell-Paradox umzugehen, ist eine Vermeidungsstrategie: Die
logische Analysesprache wird so beschränkt, daß das Russell-Paradox nicht formulierbar ist.

In der vorliegenden Arbeit wird ein anderer Weg aufgezeigt, wie man das Russell-Paradox und das verwandte
Grelling-Paradox lösen kann. Dazu werden die relevanten linguistischen Daten anhand von Beispielen analy-
siert und ein angemessenes formales System aufgebaut, die Naive Prädikatenlogik.



Bente Christiansen, Uwe Scheffler (Hrsg.)

Was folgt
Themen zu Wessel

ISBN: 978-3-8325-0500-4 Preis: 42,- €

Die vorliegenden Arbeiten sind Beiträge zu aktuellen philosophischen Diskussionen – zu Themen wie Exi-
stenz und Referenz, Paradoxien, Prädikation und dem Funktionieren von Sprache überhaupt. Gemeinsam
ist ihnen der Bezug auf das philosophische Denken Horst Wessels, ein Vierteljahrhundert Logikprofessor an
der Humboldt-Universität zu Berlin, und der Anspruch, mit formalen Mitteln nachvollziehbare Ergebnisse zu
erzielen.

Vincent Hendricks, Fabian Neuhaus, Stig Andur Pedersen, Uwe Scheffler, Heinrich Wansing (Eds.)

First-Order Logic Revisited

ISBN: 978-3-8325-0475-5 Preis: 75,- €

Die vorliegenden Beiträge sind für die Tagung
”
75 Jahre Prädikatenlogik erster Stufe“ im Herbst 2003 in Berlin

geschrieben worden. Mit der Tagung wurde der 75. Jahrestag des Erscheinens von Hilberts und Ackermanns
wegweisendem Werk

”
Grundzüge der theoretischen Logik“ begangen.

Im Ergebnis entstand ein Band, der eine Reflexion über die klassische Logik, eine Diskussion ihrer Grundlagen
und Geschichte, ihrer vielfältigen Anwendungen, Erweiterungen und Alternativen enthält.

Der Band enthalt Beiträge von Andréka, Avron, Ben-Yami, Brünnler, Englebretsen, Ewald, Guglielmi, Ha-
jek, Hintikka, Hodges, Kracht, Lanzet, Madarasz, Nemeti, Odintsov, Robinson, Rossberg, Thielscher, Toke,
Wansing, Willard, Wolenski

Pavel Materna

Conceptual Systems

ISBN: 978-3-8325-0636-0 Preis: 34,- €

We all frequently use the word “concept”. Yet do we know what we mean using this word in sundry contexts?
Can we say, for example, that there can be several concepts of an object? Or: can we state that some concepts
develop? What relation connects concepts with expressions of a natural language? What is the meaning of an
expression? Is Quine’s ‘stimulus meaning’ the only possibility of defining meaning? The author of the present
publication (and of “Concepts and Objects”, 1998) offers some answers to these (and many other) questions
from the viewpoint of transparent intensional logic founded by the late Czech logician Pavel Tichý (†1994
Dunedin).

Johannes Emrich

Die Logik des Unendlichen
Rechtfertigungsversuche des tertium non datur in der Theorie des mathematischen Kontinuums

ISBN: 978-3-8325-0747-3 Preis: 39,- €

Im Grundlagenstreit der Mathematik geht es um die Frage, ob gewisse in der modernen Mathematik gängige
Beweismethoden zulässig sind oder nicht. Der Verlauf der Debatte – von den 1920er Jahren bis heute – zeigt,
dass die Argumente auf verschiedenen Ebenen gelagert sind: die der meist konstruktivistisch eingestellten Kri-
tiker sind erkenntnistheoretischer oder logischer Natur, die der Verteidiger ontologisch oder pragmatisch. Die
Einschätzung liegt nahe, der Streit sei gar nicht beizulegen, es handele sich um grundlegend unterschiedliche
Auffassungen von Mathematik. Angesichts der immer wieder auftretenden Erfahrung ihrer Unverträglichkeit
wäre es aber praktisch wie philosophisch unbefriedigend, schlicht zur Toleranz aufzurufen. Streiten heißt nach
Einigung streben. In der Philosophie manifestiert sich dieses Streben in der Überzeugung einer objektiven
Einheit oder Einheitlichkeit, insbesondere geistiger Sphären. Im Sinne dieser Überzeugung unternimmt die
vorliegende Arbeit einen Vermittlungsversuch, der sich auf den logischen Kern der Debatte konzentriert.



Christopher von Bülow

Beweisbarkeitslogik
– Gödel, Rosser, Solovay –

ISBN: 978-3-8325-1295-8 Preis: 29,- €

Kurt Gödel erschütterte 1931 die mathematische Welt mit seinem Unvollständigkeitssatz. Gödel zeigte, wie für
jedes noch so starke formale System der Arithmetik ein Satz konstruiert werden kann, der besagt:

”
Ich bin nicht

beweisbar.“ Würde das System diesen Satz beweisen, so würde es sich damit selbst Lügen strafen. Also ist dies
ein wahrer Satz, den es nicht beweisen kann: Es ist unvollständig. John Barkley Rosser verstärkte später Gödels
Ergebnisse, wobei er die Reihenfolge miteinbezog, in der Sätze bewiesen werden, gegeben irgendeine Auffassung
von

”
Beweis“. In der Beweisbarkeitslogik werden die formalen Eigenschaften der Begriffe

”
beweisbar“ und

”
wird früher bewiesen als“ mit modallogischen Mitteln untersucht: Man liest den notwendig - Operator als
beweisbar und gibt formale Systeme an, die die Modallogik der Beweisbarkeit erfassen.

Diese Arbeit richtet sich sowohl an Logik-Experten wie an durchschnittlich vorgebildete Leser. Ihr Ziel ist
es, in die Beweisbarkeitslogik einzuführen und deren wesentliche Resultate, insbesondere die Solovayschen
Vollständigkeitssätze, präzise, aber leicht zugänglich zu präsentieren.

Niko Strobach

Alternativen in der Raumzeit
Eine Studie zur philosophischen Anwendung multidimensionaler Aussagenlogiken

ISBN: 978-3-8325-1400-6 Preis: 46.50 €

Ist der Indeterminismus mit der Relativitätstheorie und ihrer Konzeption der Gegenwart vereinbar? Die-
se Frage lässt sich beantworten, indem man die für das alte Problem der futura contingentia entwickelten
Ansätze auf Aussagen über das Raumartige überträgt. Die dazu hier Schritt für Schritt aufgebaute relati-
vistische indeterministische Raumzeitlogik ist eine erste philosophische Anwendung der multidimensionalen
Modallogiken.

Neben den üblichen Zeitoperatoren kommen dabei die Operatoren
”
überall“ und

”
irgendwo“ sowie

”
für jedes

Bezugssystem“ und
”
für manches Bezugssystem“ zum Einsatz. Der aus der kombinierten Zeit- und Modal-

logik bekannte Operator für die historische Notwendigkeit wird in drei verschiedene Operatoren (
”
wissbar“,

”
feststehend“,

”
beeinflussbar“) ausdifferenziert. Sie unterscheiden sich bezüglich des Gebiets, in dem mögliche

Raumzeiten inhaltlich koinzidieren müssen, um als Alternativen zueinander gelten zu können. Die Interaktion
zwischen den verschiedenen Operatoren wird umfassend untersucht.

Die Ergebnisse erlauben es erstmals, die Standpunkt-gebundene Notwendigkeit konsequent auf Raumzeit-
punkte zu relativieren. Dies lässt auf einen metaphysisch bedeutsamen Unterschied zwischen deiktischer und
narrativer Determiniertheit aufmerksam werden. Dieses Buch ergänzt das viel diskutierte Paradigma der
verzweigten Raumzeit (

”
branching spacetime“) um eine neue These: Der Raum ist eine Erzählform der Ent-

scheidungen der Natur.

Erich Herrmann Rast

Reference and Indexicality
ISBN: 978-3-8325-1724-3 Preis: 43.00 €

Reference and indexicality are two central topics in the Philosophy of Language that are closely tied together.
In the first part of this book, a description theory of reference is developed and contrasted with the prevailing
direct reference view with the goal of laying out their advantages and disadvantages. The author defends
his version of indirect reference against well-known objections raised by Kripke in Naming and Necessity
and his successors, and also addresses linguistic aspects like compositionality. In the second part, a detailed
survey on indexical expressions is given based on a variety of typological data. Topics addressed are, among
others: Kaplan’s logic of demonstratives, conversational versus utterance context, context-shifting indexicals,
the deictic center, token-reflexivity, vagueness of spatial and temporal indexicals, reference rules, and the
epistemic and cognitive role of indexicals. From a descriptivist perspective on reference, various examples
of simple and complex indexicals are analyzed in first-order predicate logic with reified contexts. A critical
discussion of essential indexicality, de se readings of attitudes and accompanying puzzles rounds up the
investigation.



Magdalena Roguska

Exklamation und Negation
ISBN: 978-3-8325-1917-9 Preis: 39.00 €

Im Deutschen, aber auch in vielen anderen Sprachen gibt es umstrittene Negationsausdrücke, die keine ne-
gierende Kraft haben, wenn sie in bestimmten Satztypen vorkommen. Für das Deutsche handelt sich u.a. um
die exklamativ interpretierten Sätze vom Typ:

Was macht sie nicht alles! Was der nicht schafft!

Die Arbeit fokussiert sich auf solchen Exklamationen. Ihre wichtigsten Thesen lauten:

• Es gibt keine Exklamativsätze aber es gibt Exklamationen.

• Alles und nicht alles in solchen Sätzen, haben semantische und nicht pragmatische Funktionen.

• Das
”
nicht-negierende“ nicht ohne alles in einer Exklamation ist doch eine Negation. Die Exklamation

bezieht sich aber trotzdem auf denselben Wert, wie die entsprechende Exklamation ohne Negation.

• In skalaren Exklamationen besteht der Unterschied zwischen Standard- und
”
nicht-negierenden“ Nega-

tion im Skopus von nicht.

Die Analyse erfolgt auf der Schnittstelle zwischen Semantik und Pragmatik.

August W. Sladek

Aus Sand bauen. Tropentheorie auf schmaler relationaler Basis
Ontologische, epistemologische, darstellungstechnische
Möglichkeiten und Grenzen der Tropenanalyse

ISBN: 978-3-8325-2506-4 (4 Bände) Preis: 198.00 €

Warum braucht eine Tropentheorie zweieinhalbtausend Seiten Text, wenn zweieinhalb Seiten ausreichen, um
ihre Grundidee vorzustellen? Weil der Verfasser zuerst sich und dann seine Leser, auf deren Geduld er baut,
überzeugen will, dass die ontologische Grundidee von Tropen als den Bausteinen der Welt wirklich trägt und
sich mit ihnen die Gegenstände nachbilden lassen, die der eine oder andere glaubt haben zu müssen. Um
metaphysischen, epistemologischen Dilemmata zu entgehen, sie wenigstens einigermaßen zu meistern, preisen
viele Philosophen Tropen als

”
Patentbausteine“ an. Die vorliegende Arbeit will Tropen weniger empfehlen

als zeigen, wie sie sich anwenden lassen. Dies ist weit mühseliger als sich mit Andeutungen zu begnügen, wie
brauchbar sich doch Tropen erweisen werden, machte man sich die Mühe sie einzusetzen. Lohnt sich die Mühe
wirklich? Der Verfasser wollte zunächst nachweisen, dass sie sich nicht lohnt. Das Gegenteil ist ihm gelungen.
Zwar sind Tropen wie Sandkörner. Was lässt sich schon aus Sand bauen, das Bestand hat? Wenn man nur
genug

”
Zement“ nimmt, gelingen gewiss stabile Bauten, doch wie viel und welcher

”
Zement“ ist erlaubt?

Nur schwache Bindemittel dürfen es sein; sonst gibt man sich mit einer hybriden Tropenontologie zufrieden,
die Bausteine aus fremden, konkurrierenden Ontologien hinzunimmt. Die vier Bände bieten eine schwächst-
mögliche und damit unvermischte, allerdings mit Varianten und Alternativen behaftete Tropentheorie an samt
ihren Wegen, Nebenwegen, Anwendungstests.



Mireille Staschok

Existenz und die Folgen
Logische Konzeptionen von Quantifikation und Prädikation

ISBN: 978-3-8325-2191-2 Preis: 39.00 €

Existenz hat einen eigenwilligen Sonderstatus in der Philosophie und der modernen Logik. Dieser Sonderstatus
erscheint in der klassischen Prädikatenlogik – übereinstimmend mit Kants Diktum, dass Existenz kein Prädikat
sei – darin, dass

”
Existenz“ nicht als Prädikat erster Stufe, sondern als Quantor behandelt wird. In der

natürlichen Sprache wird
”
existieren“ dagegen prädikativ verwendet.

Diese andauernde und philosophisch fruchtbare Diskrepanz von Existenz bietet einen guten Zugang, um die
Funktionsweisen von Prädikation und Quantifikation zu beleuchten. Ausgangspunkt der Untersuchungen und
Bezugssystem aller Vergleiche ist die klassische Prädikatenlogik erster Stufe. Als Alternativen zur klassischen
Prädikatenlogik werden logische Systeme, die sich an den Ansichten Meinongs orientieren, logische Syste-
me, die in der Tradition der aristotelischen Termlogik stehen und eine nichttraditionelle Prädikationstheorie
untersucht.

Sebastian Bab, Klaus Robering (Eds.)

Judgements and Propositions
Logical, Linguistic, and Cognitive Issues

ISBN: 978-3-8325-2370-1 Preis: 39.00 €

Frege and Russell in their logico-semantic theories distinguished between a proposition, the judgement that
it is true, and the assertion of this judgement. Their distinction, however, fell into oblivion in the course of
later developments and was replaced by the formalistic notion of an expression derivable by means of pureley
syntactical rules of inference. Recently, however, Frege and Russell’s original distinction has received renewed
interest due to the work of logicians and philosophers such as, for example, Michael Dummett, Per Martin-Lf,
and Dag Prawitz, who have pointed to the central importance of o both the act of assertion and its justification
to logic itself as well as to an adequate theory of meaning and understanding.

The contributions to the present volume deal with central issues raised by these authors and their classical
predecessors: What kind of propositions are there and how do they relate to truth? How are propositions
grasped by human subjects? And how do these subjects judge those propositions according to various di-
mensions (such as that of truth and falsehood)? How are those judgements encoded into natural language,
communicated to other subjects, and decoded by them? What does it mean to procede by inference from
premiss assertions to a new judgement?

Marius Thomann

Die Logik des Könnens
ISBN: 978-3-8325-2672-6 Preis: 41.50 €

Was bedeutet es, einer Person eine praktische Fähigkeit zu attestieren? Und unter welchen Umständen sind
derartige Fähigkeitszuschreibungen wahr, etwa die Behauptung, Max könne Gitarre spielen? Diese Fragen
stehen im Zentrum der vorliegenden Untersuchung. Ihr Gegenstand ist die philosophisch-logische Analyse des
Fähigkeitsbegriffs. Als Leitfaden dient eine Analyse normalsprachlicher Fähigkeitszuschreibungen, gemäß der
Max genau dann Gitarre spielen kann, wenn er dies unter dafür angemessenen Bedingungen normalerweise
erfolgreich tut. Drei in der Forschungsliteratur vorgeschlagene Systeme werden diskutiert, die zwar wertvolle
Impulse für die formale Modellierung geben, als Vertreter des so genannten modalen Ansatzes aber von der
Diagnose ontologischer Inadäquatheit betroffen sind: Die Entitäten, die als Fähigkeiten attribuiert werden,
lassen sich nicht über Propositionen individuieren; ohne die explizite Referenz auf Handlungstypen, die eben
gekonnt oder nicht gekonnt werden, bleibt Max’ Fähigkeit, Gitarre zu spielen, unterbestimmt. Um diesen
Einwand zu vermeiden, liegt demgemäß der hier vorgestellten Logik des Könnens ein Gegenstandsbereich
zugrunde, dessen Struktur an der Ontologie von Handlungen orientiert ist.
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Kausale Relata
Eine Untersuchung zur Wechselbeziehung zwischen der Beschaffenheit kausaler Relata und der
Natur der Kausalbeziehung

ISBN: 978-3-8325-5083-7 Preis: 57.00 €

Dieses Buch macht nachdrücklich klar, daß die Thematik
”
Kausale Relata“ kein Nebenschauplatz der Kau-

salitätsdiskussion ist und sich die Analyse von Kausalität nicht auf die bloße Betrachtung der Kausalrelation
selbst beschränken darf. Zwischen der Metaphysik der kausalen Relata und der Natur der Kausalbeziehung,
so die Hauptthese dieses Werks, besteht eine enge theoretische Wechselbeziehung.

Untersucht wird diese These anhand zentraler kausaler Problembereiche: (1) der kausalen Präemption, (2)
der Transitivität der Kausalität, (3) der dispositionalen Verursachung, (4) der negativen Verursachung und
(5) der Konzeption von Verursachung als

”
qualitativem Fortbestand“ (

”
qualitative persistence“).

Während die Probleme der Präemption und des qualitativen Fortbestands in der Auseinandersetzung zwischen
kontrafaktischen Kausalkonzeptionen und Transfertheorien Bedeutung entfalten, betreffen die Transitivität
der Kausalität sowie negative und dispositionale Verursachung nahezu alle Kausaltheorien. Der Forderung
nach der Transitivität der Kausalität kann nur durch eine hinreichend präzise und eindeutig gefaßte Konzep-
tion der kausalen Beziehungsträger entsprochen werden. Ob Dispositionen oder Negativereignisse in kausale
Beziehungen treten können, hängt entscheidend davon ab, inwiefern Entitäten dieser Art ein ontologisches
Bleiberecht zugestanden wird.
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