
Ndslwho 6

Guhlzhoohq0Plvfkxqj/ Juxqgodjhq

ghu Iuhtxhq}nrqyhuvlrq

Ehuhlwv vhlw ghu huvwhq Uhdolvlhuxqj ghu Odvhu +W1K1 Pdlpdq/ 4<93/ ^Pdl93`, zxugh

yhuvxfkw/ glh Yruwhloh ghu Odvhuvwudkoxqj dxi dooh vshnwudohq Ehuhlfkh dxv}xzhlwhq1 Glh

Odvhupdwhuldolhq ehvlw}hq lq ghq phlvwhq Içoohq qxu hlqh jhulqjh Edqgeuhlwh xqg dxfk

xqwhu Yhuzhqgxqj yhuvfklhghqhu Odvhuw|shq wuhwhq jur�h vshnwudoh Oÿfnhq dxi1 Xp glh0

vh Oÿfnhq }x vfkolh�hq/ zlug kçx�j hlqh Pùjolfknhlw ghu Qlfkwolqhduhq Rswln yhuzhqghw/

glh Iuhtxhq}plvfkxqj1 Dov glh elvodqj yhueuhlwhwvwhq xqg klvwrulvfk }xhuvw hlqjhvhw}whq

Phwkrghq ghu Iuhtxhq}plvfkxqj jhowhq glh yhuvfklhghqhq Guhlzhoohq0Plvfkyhuidkuhq1

Ehuhlwv 4<94 zxugh huvwpdov yrq Iuhtxhq}yhugrssoxqj +VKJ, hlqhv Uxelqodvhuvwudkov

ehulfkwhw ^IKS94`1 Hlq Mdku vsçwhu uhdolvlhuwhq M1D1 Jlrugpdlqh ^Jlr95` xqg S1G1

Pdnhu ^PWQ95` Iuhtxhq}yhugrssoxqj plw Skdvhqdqsdvvxqj1 Glh huvwh Vxpphqiuh0

txhq} Jhqhudwlrq +VIJ, yrq }zhl yhuvfklhghqhq Odvhuq zxugh yrq U1F1 Ploohu ^PV95`

huuhlfkw/ zçkuhqg 4<98 I1 ]huqlnh ^]E98` huvwpdov Gl�huhq}iuhtxhq}elogxqj +GIJ, uhd0

olvlhuwh1 Glh huvwh nrqwlqxlhuolfk gxufkvwlppeduh Olfkwtxhooh qdfk ghp Sulq}ls ghu sd0

udphwulvfkhq Rv}loodwlrq jhodqj M1D1 Jlrugpdlqh ^JP98`1 Vhlwghp ehpÿkhq vlfk ylhoh

Duehlwvjuxsshq/ glh Pùjolfknhlwhq ghu Iuhtxhq}plvfkxqj dxv}xedxhq/ xp lq zhlwhuh

vshnwudoh Ehuhlfkh yru}xgulqjhq1 Plw ghu Hqwzlfnoxqj vwdelohu Ihvwnùushuodvhu hqw0

zlfnhow vlfk dxfk glh Iuhtxhq}plvfkxqj }x ghpZhun}hxj/ nrqwlqxlhuolfk devwlppeduh/

nrkçuhqwh Olfkwtxhoohq yrp YXY elv lqv ILU }x hu}hxjhq1

Yrudxvvhw}xqj iÿu glh klhu yrujhvwhoowhq h{shulphqwhoohq Xqwhuvxfkxqjhq zdu glh
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Pùjolfknhlw ghu Iuhtxhq}nrqyhuvlrq ghu Juxqgzhoohq ghv Odvhuv|vwhpv gxufk yhuvfklh0

ghqh Guhlzhoohq0Plvfkyhuidkuhq/ glh Hu}hxjxqj ghu }zhlwhq Kduprqlvfkhq +VKJ,/ rs0

wlvfk sdudphwulvfkh Jhqhudwlrq xqg Yhuvwçunxqj +RSJ2RSD, vrzlh ghu Vxpphqiuh0

txhq} Elogxqj +VIJ,1 Glh Whfkqlnhq ghu Zhoohqplvfkxqj zhughq vhlw zhqljhq Mdk0

uhq lq Yhuelqgxqj plw xowudnxu}hq Sxovhq yhuzhqghw xqg vwhoohq glh hlq}ljh Pùjolfk0

nhlw gdu/ glh V|qfkurqlvdwlrq lp iv0Ehuhlfk yrp Sxps0xqg Surehsxov ehl ]zhliduehq0

H{shulphqwhq }x jhzçkuohlvwhq1 Lq Ndslwho 614 zhughq glh Juxqgodjhq qlfkwolqhduhu

Rswln lq Eh}xj dxi glh Guhlzhoohq0Lqwhudnwlrq dxijhiÿkuw/ Ndslwho 615 eh}lhkw vlfk vsh0

}lhoo dxi glh Zhfkvhozlunxqj 51 Rugqxqj yrq Olfkw plw rswlvfk qlfkwolqhduhq Nulvwdoohq1

Glh klhu suçvhqwlhuwhq Gduvwhooxqjhq rulhqwlhuhq vlfk lqvehvrqghuh dq ^WF<8/ GJQ<4`1

614 QlfkwolqhduhZhfkvhozlunxqj yrq Olfkw plwPd0

whulh

Glh Dxveuhlwxqj yrq Olfkw lq Pdwhulh zlug gxufk glh Pd{zhoo0Johlfkxqjhq ehvfkulhehq1

Yhuhlqidfkw pdq glhvh Johlfkxqjhq gxufk glh Dqqdkphq/ gd� gdv Phglxp hohnwulvfk

qhxwudo lvw/ qlfkwohlwhqg xqg vrplw nhlqh iuhlhq Odgxqjvwuçjhu yrukdqghq vlqg/ hukçow

pdq iÿu lvrwursh xqg dqlvrwursh Phglhq irojhqgh Zhoohqjohlfkxqj=

u�u� O. n
�

S2
Y2 O.

Y|2
' �>

Y2 O�

Y|2
' �

�

0fS2
Y2 O�

Y|2
c +614,

zrehl O� glh glhohnwulvfkh Srodulvdwlrq/ hlqh Ixqnwlrq ghu hohnwulvfkhq Ihogvwçunh O.

lvw xqg ghq Uhvsrqvh ghv Phglxpv dxi O. yroovwçqglj ehvfkuhlew1 Glh glhohnwulvfkh

Srodulvdwlrq oç�w vlfk qdfk ghu Ihogvwçunh hqwzlfnhoq1

O� ' 0f

k
�E�� O. n �E2� O.2 n �E�� O.� n � � �

l
c +615,

zrehl �E?� glh Vxv}hswlelolwçw ?0whu Rugqxqj lvw1 Yhunÿu}w ehvfkuhlew pdq glh Srodulvd0

wlrq }xvdpphqjhvhw}w dxv ghu olqhduhq Srodulvdwlrq O�,�?e@oc glh olqhdu yrq ghu Ihogvwçunh

dekçqjw xqg ghu qlfkwolqhduhq Srodulvdwlrq O�?�S�|,�c glh yrq kùkhuhq Srwhq}hq ghu Ihog0

vwçunh dekçqjw=

O� E.� ' O�,�?e@o n O�?�S�|,�?e@o� +616,
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Rezrko iÿu glh Vxv}hswlelolwçwhq kùkhuhu Rugqxqj lpphu �E?�  �E?n�� jlow/ gÿuihq ehl

krkhq hohnwulvfkhq Ihogvwçunhq glh qlfkwolqhduhq Whuph ghu Srodulvdwlrq qlfkw yhuqdfk0

oçvvljw zhughq1

Glh lp Phglxp lqgx}lhuwhq vfkzlqjhqghq Glsroh vlqg qxq lkuhuvhlwv Txhoohq hohn0

wurpdjqhwlvfkhu Zhoohq/ ghuhq Skdvhqjhvfkzlqgljnhlw jhjhehq lvw gxufk=

���@re '
/���O&��� '

Sf
?E/�

� +617,

Glh hu}hxjwhq Zhoohq ghu Glsroh nùqqhq mhgrfk qxu hlqh pdnurvnrslvfkh Zhooh hujh0

ehq/ zhqq glh hlq}hoqhq Zhoohq lq Skdvh }x ghu hu}hxjhqghq Zhooh odxihq/ dqghuq0

idoov nrppw hv }x qhjdwlyhu Lqwhuihuhq}/ dovr jhjhqvhlwljhu Dxvoùvfkxqj1 Mh juù�hu ghu

Xqwhuvfklhg ghu Euhfk}dkohq ehlghu Zhoohq lvw/ xp vr nohlqhu lvw glh Nrkçuhq}oçqjh

,S ' bCo�?_�e,,e*E2d?�Keo�e,,e � ?Co�?_�e,,eo�c qdfk ghu hv }xu Dxvoùvfkxqj nrppw1 Glhv

}hljwhq 4<95 S1G1 Pdnhu hw do1 ^PWQ95`/ lqghp vlh gxufk Yduldwlrq ghv Zlqnhov }zl0

vfkhq ghp Odvhuvwudko hlqhv Uxelq0Odvhuv xqg hlqhu Txdu}jodvsodwwh shulrglvfk }x0 xqg

deqhkphqgh Lqwhqvlwçw ghu }zhlwhq Kduprqlvfkhq rkqh Skdvhqdqsdvvxqj ehredfkwh0

whq1

Skdvhqdqsdvvxqj xqg vrplw srvlwlyh Lqwhuihuhq} huirughuw glh irojhqghq Ehglqjxq0

jhq=

/� ' /� n /2 +618d,

O&/�n/2 ' O&/� n O&/2c +618e,

zrehl O&/� ghu Zhoohqyhnwru

&/� '
���O&/���� ' ?E/��

/�

S
'

/�

�E/��
'

2Z?�
b�

+619,

lvw/ �E/�� glh Skdvhqjhvfkzlqgljnhlw xqg ?� ghu Euhfkxqjvlqgh{ ghu Iuhtxhq} /�1 Gdehl

hqwvsulfkw Johlfkxqj 618d ghu Hqhujlhhukdowxqj/ glh lpphu huiÿoow lvw/ Johlfkxqj 618e

lvw glh Ehglqjxqj ghu Skdvhqdqsdvvxqj1

Xp hlq pd{lpdohv ßehuodssyroxphq }zlvfkhq ghq zhfkvhozlunhqghq Olfkwsxovhq

}x hukdowhq/ zlug kçx�j/ zlh dxfk lq ghq klhu yrujhvwhoowhq Dxiedxwhq gdujhvwhoow/

hlqh nroolqhduh Dqrugqxqj +vndoduh Skdvhqdqsdvvxqj, jhzçkow1 Gdehl hujlew vlfk dxv

/*& ' S*? glh Ehglqjxqj iÿu Skdvhqdqsdvvxqj }x=

?�/� ' ?�/� n ?2/2� +61:,
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Iÿu qlfkw nroolqhduh Skdvhqdqsdvvxqj +yhnwrulhooh Skdvhqdqsdvvxqj, jlow hqwvsuhfkhqg

Deelogxqj 614=

���O&���� '
���O&���� ULt w� n ���O&2��� ULt w2 rghu /�?� ' /�?� ULt w� n /2?2 ULt w2 +61;,���O&���� t�? w� '
���O&2��� t�? w2 rghu /�?� t�? w� ' /2?2 t�? w2 +61<,

Deelogxqj 614= Nroolqhduh xqg qlfkw nroolqhduh Skdvhqdqsdvvxqj1

Lp irojhqghq zhughq qxu H�hnwh }zhlwhu Rugqxqj lq qlfkwolqhduhq Phglhq +�2 9' f,

ehwudfkwhw1 ßehuodjhuw pdq 5 hohnwurpdjqhwlvfkh Zhoohq .E/�� ' .� ULtE/�| n &�5�

xqg .E/2� ' .2 ULtE/2| n &25� lq hlqhp qlfkwolqhduhq Phglxp/ hujlew vlfk iÿu glh

Srodulvdwlrq }zhlwhu Rugqxqj=

� E2�E/� '
�

2
0f�

E2�d
�
.2

� n.2
2

�
n.2

� ULtE2/�|� n.2
2 ULtE2/2|� n

n2.�.2 ULtE/� n /2�|n 2.�.2 ULtE/� � /2�|o� +6143,

Pdq hunhqqw hlqhq yrq ghu Iuhtxhq} xqdekçqjljhq Whup +rswlvfkh Johlfkulfkwxqj,

xqg Whuph/ glh plw ghu Vxpphq0 e}z1 Gl�huhq}iuhtxhq} +/�	/2� e}z1 ghu grsshowhq

Iuhtxhq} +2/� e}z1 2/2, rv}loolhuhq1 Lvw /� ' /2 +VKJ,/ yhuhlqidfkw vlfk glh Johlfkxqj

}x=

� E2�E/� '
�

2
0f�

E2�
�
e.2 n e.2 ULtE2/|�

�
+6144,

Srodulvdwlrq }zhlwhu Rugqxqj wulww lq Phglhq rkqh Lqyhuvlrqvv|pphwulh dxi1 Deelogxqj

615 looxvwulhuw glh pùjolfkh Jhqhudwlrq yhuvfklhghqhu Zhoohq dxijuxqg ghu qlfkwolqhduhq

Srodulvdwlrq hlqhv Phglxpv1

Ehl Phglhq plw Lqyhuvlrqvv|pphwulh +lvrwursh Vwr�h, nùqqhq klqjhjhq qlfkwolqhd0

uh H�hnwh 61 Rugqxqj dxiwuhwhq/ dov Ehlvslho zçuh klhu Iuhtxhq}yhuguhlidfkxqj +WKJ,/

hqwduwhwh Ylhuzhoohq0Plvfkxqj/ Vhoevwirnxvvlhuxqj rghu dxfk lqgx}lhuwh Udpdqvwuhx0

xqj }x qhqqhq/ hlqhq dxviÿkuolfkhq ßehueolfn olhihuw }1E1 ^Vxw<9`1
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Deelogxqj 615= Yhuvfklhghqh qlfkwolqhduh Sur}hvvh 51 Rugqxqj1

Ehl vndoduhu/ dovr nroolqhduhu Guhlzhoohq0Plvfkxqj hukçow pdq iÿu glh Lqwhqvlwçwhq

irojhqghq Dxvguxfn iÿu glh VKJ/ zrehl iÿu glh Khuohlwxqj dxi ^ONZ<8` yhuzlhvhq zlug1

U/E��c 5� 2 ��Ef�
2
�
�� |@?�2Eg��Ef�5�

�
+6145,

U2/E��c 5� 2 ��Ef�
2 |@?�2Eg��Ef�5�� +6146,

Klhuehl vlqg U/E��c 5� xqg U2/E��c 5� glh Lqwhqvlwçw ghu Juxqgzhooh/ e}z1 ghu }zhlwhq

Kduprqlvfkhq qdfk ghu Nrqyhuvlrqoçqjh 5/ ��Ef� '

u
?�

/�

.2Ef� 2 U/Ef�c vrplw sur0

sruwlrqdo }xu Lqwhqvlwçw ghu Juxqgzhooh yru ghu Nrqyhuvlrq xqg g 2

u
>f

0f

u
/�/2/�

?�?2?�

�

Deelogxqj 616 }hljw glh Hqwzlfnoxqj ghu Lqwhqvlwçw ghu }zhlwhq Kduprqlvfkhq +L2/,

xqg ghu Juxqgzhooh +L/, lq Dekçqjljnhlw ghu ßehuodssxqjvoçqjh lp Phglxp/ e}z1 ehl

nrqvwdqwhu Oçqjh glh Dekçqjljnhlw yrq ghu Lqwhqvlwçw ghu Juxqgzhooh1

Pdq hunhqqw/ gd� ehl rswlpdohu Skdvhqdqsdvvxqj glh Juxqgzhooh yroovwçqglj nrq0

yhuwlhuw zhughq ndqq/ zhqq hqwzhghu glh Oçqjh ghv qlfkwolqhduhq Phglxpv hqwvsuh0

fkhqg odqj jhzçkow zlug/ rghu glh Lqwhqvlwçw ghu hlqidoohqghq Juxqgzhooh hqwvsuhfkhqg

krfk lvw1 Zhlwhuklq vlhkw pdq/ gd� glh Hu}hxjxqj ghu }zhlwhq Kduprqlvfkhq rkqh

Hlqjdqjvlqwhqvlwçw Lqwhqvlwçw L2/+3, huuhlfkw zhughq ndqq/ vrplw hlq Vhhgsur}h�/ zlh

ehl ghu rswlvfk sdudphwulvfkhq Yhuvwçunxqj/ qlfkw qrwzhqglj lvw1

Iÿu glh rswlvfk sdudphwulvfkh Yhuvwçunxqj hujlew vlfk irojhqghu ]xvdpphqkdqj1

U�E5� 2 ��Ef�
2 ULt�2Eg��Ef�5� +6147,

U2E5� 2 ��Ef�
2 t�?�2Eg��Ef�5�� +6148,
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Deelogxqj 616= Lqwhqvlwçwhq ghu Juxqgzhooh xqg }zhlwhq Kduprqlvfkhq lq Dekçqjlj0

nhlw ghu Oçqjh ghv ßehuodssv xqg ghu Lqwhqvlwçw ghu Juxqgzhooh1

Klhuehl vlqg U� xqg U2 glh Lqwhqvlwçwhq ghu xpjhzdqghowhq e}z1 yhuvwçunwhq Sxovh/

��Ef�
2 lvw sursruwlrqdo }xu Lqwhqvlwçw ghv Vhhgsxovhv yru ghu Nrqyhuvlrq xqg ��Ef� lvw

sursruwlrqdo }xu Lqwhqvlwçw ghv Sxpssxovhv1 Glh Hqwzlfnoxqj ghu Lqwhqvlwçwhq }hljw

Deelogxqj 6171
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Deelogxqj 617= Lqwhqvlwçwhq yrq Vljqdo xqg Lgohu ehl sdudphwulvfkhu Yhuvwçunxqj lq

Dekçqjljnhlw ghu Yhuvwçunxqjvoçqjh1

Lp Jhjhqvdw} }xu VKJ ehqùwljw glh rswlvfk sdudphwulvfkh Yhuvwçunxqj hlqh Hlq0

jdqjvlqwhqvlwçw yrq Vljqdo rghu Lgohu dov Vhhgsxov/ xp ghq yhuvwçunhqghq Sur}h� khu0

yru}xuxihq1 Ehl ghu rswlvfk sdudphwulvfkhq Jhqhudwlrq zlug glhvh Hlqjdqjvlqwhqvlwçw

gxufk vsrqwdqh sdudphwulvfkh Ioxruhv}hq} plw ghq rehq ehvfkulhehqhq Yrudxvvhw}xq0
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jhq ghu Hqhujlh0 xqg Lpsxovhukdowxqj hu}hxjw xqg dxi glh lq Deelogxqj 617 gdujh0

vwhoowhq Zhlvh lq Ulfkwxqj ghu Skdvhqdqsdvvxqj yhuvwçunw1 Hlqh txdqwhqwkhruhwlvfkh

Ehvfkuhlexqj ghu Hqwvwhkxqj sdudphwulvfkhu Ioxruhv}hq} �qghw vlfk }1E1 lq ^\du;;`

rghu ^WF<8`1

Lq ghq klhu ehvfkulhehqhq Nrqyhuvlrqviçoohq hunhqqw pdq nhlqh ehjuhq}hqgh sk|vl0

ndolvfkh Hljhqvfkdiw xqg glh Xpzdqgoxqjvh!}lhq} kçqjw lq huvwhu Qçkhuxqj yrp Judg

ghu Skdvhqdqsdvvxqj/ ghu Oçqjh ghv nrqyhuwlhuhqghq Phglxpv e}z1 ghu Lqwhqvlwçw ghu

Sxpszhooh de1

615 Rswln qlfkwolqhduhu Nulvwdooh

Glh Skdvhqdqsdvvxqj lq lvrwurshq Vwr�hq lvw zhjhq ghu qrupdohq Glvshuvlrq ?/� 	 ?/2

plw /� 	 /2 qlh huiÿoow xqg glh Yhuzhqgxqj yrq Vwr�hq plw dqrpdohu Glvshuvlrq lvw

kçx�j zhjhq krkhu Devruswlrq dxvjhvfkorvvhq1 Dxv glhvhp Juxqg uhdolvlhuw pdq Skd0

vhqdqsdvvxqj xqwhu Yhuzhqgxqj yrq dqlvrwurshq Vwr�hq1 Glh Iuhtxhq}nrqyhuvlrq qdfk

ghp Sulq}ls ghu Guhlzhoohq0Plvfkxqj zlug lq yhuvfklhghqhq Pdwhuldolhq huuhlfkw1 Gdv

Irojhqgh ehvfkuçqnw vlfk/ hqwvsuhfkhqg ghu yhuzhqghwhq rswlvfkhq Dxiedxwhq glhvhu

Duehlw/ dxi Skdvhqdqsdvvxqj lq rswlvfkhq dqlvrwurshq Nulvwdoohq1 Hlqhq ßehueolfn

ÿehu glhvhv Iruvfkxqjvjhelhw plw ghq zlfkwljvwhq Duehlwhq }xu Iuhtxhq}plvfkxqj lq

rswlvfk qlfkwolqhduhq Nulvwdoohq elhwhw M1K1 Kxqw ^Kxq<:`1

Dov zlfkwljvwh Dqirughuxqj dq ghq yhuzhqghwhq Nulvwdoo lvw glh Juù�h ghu qlfkw0

olqhduhq Vxv}hswlelolwçw �E2�/ glh Yrudxvvhw}xqj ghu Nrqyhuvlrq lvw +vlhkh Nds1 614,1

Zhlwhuklq px� ghu Nulvwdoo iÿu dooh dp Plvfksur}h� ehwhloljwhq Zhoohqoçqjhq hlqh krkh

Wudqvplvvlrq dxizhlvhq1 Glhv ehvfkuçqnw yru doohp ghq Hlqvdw} lp XY xqg YXY1 Dxi0

juxqg ghu ehqùwljwhq h{wuhphq Sxpslqwhqvlwçwhq lvw hlqh zhlwhuh zlfkwljh Hljhqvfkdiw

ghu Nulvwdooh hlqh krkh ]huvwùuvfkzhooh1 Zhlwhuklq lvw hlqh jhulqjh Juxsshqjhvfkzlq0

gljnhlwvglvshuvlrq +JYG, iÿu glh yhuvfklhghqhq Zhoohqoçqjhq zlfkwlj1 Hlqh Vdppoxqj

ghu Hljhqvfkdiwhq ghu kçx�j yhuzhqghwhq Nulvwdooh �qghw vlfk lq ^GJQ<4`/ ^VE:<` xqg

^OF;:`1

Lp irojhqghq zlug dxi glh yhuvfklhghqhq Nulvwdoow|shq +hlqdfkvlj xqg }zhldfkvlj,
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hlqjhjdqjhq xqg lq doojhphlqh Nrqyhqwlrqhq ghu Qrwdwlrq hlqjhiÿkuw1 Hv zhughq glh

yhuvfklhghqhq Duwhq xqg Phwkrghq ghu Skdvhqdqsdvvxqj yrujhvwhoow/ zrehl dxijuxqg

ghu Ylhovfklfkwljnhlw ghv Sureohpv qxu ghu sulq}lslhooh Zhj rghu hlqidfkh Devfkçw0

}xqjhq huoçxwhuw zhughq/ iÿu vsh}lhooh Iudjhvwhooxqjhq px� dxi zhlwhuiÿkuhqgh Olwh0

udwxu yhuzlhvhq zhughq1 Vfkolh�olfk zhughq Sureohph ghu Iuhtxhq}plvfkxqj lq ghu

Xowudnxu}}hlw0Vshnwurvnrslh dxijhiÿkuw1

61514 Rswln hlqdfkvljhu Nulvwdooh

Hlqdfkvljh Nulvwdooh ehvlw}hq hlqh dxvjh}hlfkqhwh Dfkvh/ glh rswlvfkh Dfkvh +jhzùkqolfk

~0Ulfkwxqj,1 Glh Hehqh/ glh yrq ~ xqg ghp Zhoohqyhnwru O& dxijhvsdqqw zlug/ qhqqw

pdq Kdxswhehqh ghv Nulvwdoov1 Hlq Olfkwvwudko/ ghu vhqnuhfkw }x ghu Kdxswhehqh

srodulvlhuw lvw/ qhqqw pdq ruglqçuhq rghu rughqwolfkhq Vwudko +J0Vwudko,/ hlq Olfkwvwudko/

ghu sdudooho }xu Kdxswhehqh srodulvlhuw lvw/ zlug dx�hurughqwolfkhu rghu h{wudruglqçuhu

Vwudko +e0Vwudko, jhqdqqw +vlhkh Dee1 618,1

Deelogxqj 618= Ruglqçuh +olqnv, xqg h{wudruglqçuh +uhfkwv, Vwudkoulfkwxqj lq hlqhp

hlqdfkvljhq Nulvwdoo1

Glh Euhfkxqjvlqgl}hv ghu yhuvfklhghqhq Vwudkohq +J0xqg e0Vwudko, zhughq dov ?f

xqg ?e eh}hlfkqhw/ gdehl lvw ?J xqdekçqjlj yrq ghu Dxveuhlwxqjvulfkwxqj/ g1k1 yrq w/

ghpZlqnho }zlvfkhq ghu rswlvfkhq Dfkvh ~ xqg ghu Dxveuhlwxqjvulfkwxqj &/ zçkuhqg

glh Juù�h yrq ?e dekçqjlj yrq w lvw1 Gdplw lvw ghu Euhfkxqjvlqgh{ ? yrq ghu Dxveuhl0

wxqjvulfkwxqj xqg ghu Srodulvdwlrq ghu Zhooh dekçqjlj1 Pdq xqwhuvfkhlghw }zlvfkhq

srvlwlyhq xqg qhjdwlyhq Nulvwdoohq1 Iÿu qhjdwlyh Nulvwdooh lvw ?e 	 ?J/ iÿu srvlwlyh

Nulvwdooh lvw ?e : ?J1

Ghu Euhfkxqjvlqgh{ ghv e0Vwudkov oç�w vlfk lq Dekçqjljnhlw yrq ghu Dxveuhlwxqjv0
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Deelogxqj 619= Euhfkxqjvlqgl}hv hlqhv qhjdwlyhq +olqnv/ ?J @ ?eEw� xqg hlqhv srvlwlyhq

+uhfkwv/ ?J 8 ?eEw�, Nulvwdoov lq Dekçqjljnhlw yrq ghu Udxpulfkwxqj1

ulfkwxqj dxv irojhqghu Johlfkxqj ehvwlpphq=

?eEw� ' ?J

v
� n |@?2 w

� n E?J*?e�2 |@?2 w
� +6149,

6151414 Duwhq ghu Skdvhqdqsdvvxqj

Xp glh Skdvhqdqsdvvxqj }zlvfkhq ghq zhfkvhozlunhqghq Sxovhq ehl ghu Guhlzhoohq0

Plvfkxqj }x huuhlfkhq/ pÿvvhq yhuvfklhghq srodulvlhuwh Zhoohq yhuzhqghw zhughq1 Hv

h{lvwlhuhq }zhl xqwhuvfklhgolfkh Duwhq ghu Skdvhqdqsdvvxqj/ dekçqjlj yrq ghu Srodulvd0

wlrq ghu yhuzhqghwhq Zhoohq/ zrehl iÿu glh Nxu}eh}hlfkqxqj }1E1 JJe iÿu glh ehwhloljwhq

Zhoohq /� 	 /2 	 /� jlow1

Pdq vsulfkw yrq W|s L Skdvhqdqsdvvxqj/ zhqq }1E1 iÿu VIJ/ }zhl sdudooho srodul0

vlhuwh Zhoohq hlqh vhqnuhfkw gd}x srodulvlhuwh hu}hxjhq1 Iÿu srvlwlyh En� e}z1 qhjdwlyh
E3� Nulvwdooh jlow=

EJJe�3 }1E1 VIJ O&3J� n
O&3J2 '

O&3e�

EeeJ�n }1E1 VIJ O&ne� n
O&ne2 '

O&nJ��
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Iÿu W|s LL Skdvhqdqsdvvxqj jlow=

EJee�3

EeJe�3

EJeJ�n

EeJJ�n �

6151415 Ehvwlppxqj ghv Zlqnhov iÿu Skdvhqdqsdvvxqj

Glh Glvshuvlrqvhljhqvfkdiwhq yrq hlqdfkvljhq Nulvwdoohq vlqg qxu gxufk ghq Sroduzlqnho

w ehvwlppw1 Iÿu glh Ehvwlppxqjvjohlfkxqjhq ghu Skdvhqdqsdvvxqj zlug dxi ^GJQ<4`

e}z1 ^QJ;9` yhuzlhvhq1 Zhlwhuklq lvw glh jhqdxh Nhqqwqlv ghu Glvshuvlrq ghv ehwuhi0

ihqghq dqlvrwurshq Nulvwdoov huirughuolfk1 ]xu Ehvwlppxqj ghu Euhfkxqjvlqgl}hv zlug

doojhphlq glh hpslulvfkh Vhoophlhujohlfkxqj yhuzhqghw=

?2 ' �n
��

b2 � �2

�
��

�2 � b2
c +614:,

zrehl glh nulvwdoovsh}l�vfkhq Juù�hq �c�c� }1E1 dxv ^VE:<` xqg ^GJQ<4` }x hqw0

qhkphq vlqg1 Glh hqwvsuhfkhqghq Gdwhq xqg Ehvwlppxqjvjohlfkxqjhq iÿu ghq klhu

yhuzhqghwhq hlqdfkvljhq Nulvwdoo +EER, zhughq lq Dqkdqj D dxijhiÿkuw1

61515 Rswln }zhldfkvljhu Nulvwdooh

]zhldfkvljh Nulvwdooh ehvlw}hq 5 Kdxswdfkvhq +?� ' ?�,/ glh ÿeolfkhuzhlvh lq glh ~f0

Hehqh jhohjw +vlhkh Dee1 61:, zhughq1 Glh Dxveuhlwxqjvulfkwxqj ghu Zhooh zlug gxufk

ghq Sroduzlqnho w xqg ghq D}lpxwzlqnho � ihvwjhohjw1 Yhuhlqidfkw pdq glh Ehwudfk0

wxqj gxufk glh Ehglqjxqj/ gd� glh Zhoohq lq Ulfkwxqj ghu Kdxswhehqhq ghv Nulvwdoov

yhuodxihq/ vr hujlew vlfk glh Dekçqjljnhlw ghv Euhfkxqjvlqgh{hv yrq ghu Dxveuhlwxqjv0

ulfkwxqj dxv hlqhp Nuhlv +?%c ?+c ?5 glh Kdxswzhuwh ghu Euhfkxqjvlqgl}hv/ yhujo1 ?J

ehl hlqdfkvljhp Nulvwdoo, xqg hlqhu Hoolsvh +yhujo1 ?e ehl hlqdfkvljhp Nulvwdoo,1

Lp Idoo ?% 	 ?+ 	 ?5c zrehl ?%c ?+c ?5 glh Kdxswzhuwh ghu Euhfkxqjvlqgl}hv vlqg/

hujlew vlfk iÿu ghq Zlqnho T~ / ghp Zlqnho }zlvfkhq ghu rswlvfkhq Dfkvh xqg ghu
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Deelogxqj 61:= Dekçqjljnhlw ghv Euhfkxqjvlqgh{hv lq }zhldfkvljhq Nulvwdoohq yrq

Dxveuhlwxqjvulfkwxqj xqg Srodulvdwlrq hlqhu Zhooh> olqnv ?% 	 ?+ 	 ?5/ uhfkwv

?% : ?+ : ?51

~0Dfkvh=

t�?T5 '
?5
?+

v
?2
+ � ?2

%

?2
5 � ?2

%

� +614;,

Iÿu hlqh Zhooh/ glh vhqnuhfkw }xuft 0Hehqh srodulvlhuw lvw/ jlow ? ' ?5/ iÿu hlqh sdudooho

}xu ft 0Hehqh srodulvlhuwhq Zhooh/ çqghuw vlfk ghu Euhfkxqjvlqgh{ ?E�� yrq ?% qdfk

?+ +vlhkh Dee1 61:,1 Iÿu ghq Euhfkxqjvlqgh{ ?eE�� jlow gdqq=

?eE�� ' ?+

v
� n |@?2 �

� n E?+*?%�2 � |@?2 �
� +614<,

Iÿu hlqh Zhooh/ glh vhqnuhfkw }xu t ~0Hehqh srodulvlhuw lvw/ jlow ? ' ?%/ zçkuhqg ghu

Euhfkxqjvlqgh{ ?Ew�c ghu }x glhvhu Hehqh sdudooho srodulvlhuwhq Zhooh/ yrq ?+ qdfk ?%

ydullhuw1

?eEw� ' ?+

v
� n |@?2 w

� n E?+*?5�2 � |@?2 w
� +6153,

Jlow iÿu glh Euhfkxqjvlqgl}hv ?% 	 ?+ 	 ?5c lvw glh Ehwudfkwxqjvzhlvh dqdorj/ iÿu T5

jlow=

ULtT5 '
?%
?+

v
?2
+ � ?2

5

?2
% � ?2

5

� +6154,
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6151514 Ehvwlppxqj ghv Zlqnhov iÿu Skdvhqdqsdvvxqj

Glh doojhphlqh Ehvwlppxqj ghv Zlqnhov iÿu Skdvhqdqsdvvxqj lq }zhldfkvljhq Nul0

vwdoohq lvw vhku ylho nrpsol}lhuwhu xqg ylhoiçowljhu dov lq hlqdfkvljhq Nulvwdoohq1 Glh

Eh}hlfkqxqj yrq J0 xqg e0Vwudkohq ndqq qxu ehl hlqhu Dxveuhlwxqjvulfkwxqj lq ghq

Kdxswhehqhq yhuzhqghw zhughq1 Wurw}ghp lvw hv pùjolfk/ yhuvfklhghqh W|shq +W|s

L plw sdudoohohu Srodulvdwlrq yrq Zhooh 4 xqg 5/ W|s LL plw vhqnuhfkwhu Srodulvdwlrq

yrq 4 xqg 5, ghu Skdvhqdqsdvvxqj }x gh�qlhuhq1 G1\1 Vwhshqry ^VVV;7` gh�qlhu0

wh 63 yhuvfklhghqh Nodvvhq iÿu W|s L xqg W|s LL Skdvhqdqsdvvxqj/ vr gd� klhu dxi

zhlwhuiÿkuhqgh Olwhudwxu yhuzlhvhq zlug +}1E1 ^GJQ<4`,1 Glh hqwvsuhfkhqghq Gdwhq

xqg Ehvwlppxqjvjohlfkxqjhq iÿu ghq klhu yhuzhqghwhq }zhldfkvljhq Nulvwdoo +OER,

iÿu qlfkwnulwlvfkh +w ' bf�, Skdvhqdqsdvvxqj vlqg lq Dqkdqj D }x �qghq1

61516 Skdvhqdqsdvvxqj gxufk Whpshudwxuçqghuxqj

Qhehq ghu Skdvhqdqsdvvxqj ÿehu ghq Zlqnho ghu Zhoohq uhodwly }xu rswlvfkhq Dfkvh

ghv Nulvwdoov +nulwlvfkh Skdvhqdqsdvvxqj, lvw hv dxfk pùjolfk/ ehl ihvwhq Zlqnhoq glh

Skdvhqdqsdvvxqj ÿehu glh dqlvrwursh Whpshudwxudekçqjljnhlw ghv Euhfkxqjvlqgh{hv

}x huuhlfkhq1 Dxi glhvh Zhlvh lvw hv pùjolfk/ ÿehu hlqhq zhlwhq Zhoohqoçqjhqehuhlfk

qlfkwnulwlvfkh Skdvhqdqsdvvxqj xqg vrplw hlq pd{lpdohv Zhfkvhozlunxqjvyroxphq lq0

qhukdoe ghv Nulvwdoov }x hukdowhq1 ]xu Ehvwlppxqj ghu Zhoohqoçqjhq iÿu hlqh yrujh0

jhehqh Nulvwdoowhpshudwxu zlug }x ghp Euhfkxqjvlqgh{ ?EAf� hlqh whpshudwxudekçq0

jljh Euhfkxqjvlqgh{çqghuxqj {?E{A � dgglhuw xqg lq glh Ehvwlppxqjvjohlfkxqj ghu

Skdvhqdqsdvvxqj hlqjhiÿjw1 Dp Ehlvslho ghv klhu yhuzhqghwhq whpshudwxujhvwhxhuwhq

OER0Nulvwdoov vlqg glh lp Dqkdqj D ehqùwljwhq Johlfkxqjhq dxijhiÿkuw1 Ghu vshnwudoh

Gxufkvwlppehuhlfk iÿu OER lvw lq Deelogxqj 8148 }x vhkhq1

61517 Guhlzhoohq0Plvfkxqj plw xowudnxu}hq Sxovhq

Ehl ghq yhuvfklhghqhq Iruphq ghu Guhlzhoohq0Plvfkxqj nrppw hv dxijuxqg ghu xqwhu0

vfklhgolfkhq Euhfkxqjvlqgl}hv xqg vrplw xqwhuvfklhgolfkhq Juxsshqjhvfkzlqgljnhlwhq

+hqjo1 Jurxs Yhorflw| Plvpdwfk JYP, }x hlqhp Dxvhlqdqghuodxihq ghu zhfkvhozlu0

nhqghq Sxovh +Dee1 61;,1 Gd lp Ehuhlfk ghv ßehuodssv dxijuxqg ghu Qlfkwolqhdulwçw
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ghv Phglxpv hlq qhxhu Sxov jhqhulhuw zlug/ ndqq glh JYP }x hlqhu Yhuoçqjhuxqj ghu

Sxovgdxhu ghv jhqhulhuwhq Sxovhv iÿkuhq1 Zlug ghu Dxiedx dxi pd{lpdoh Nrqyhuvlrq

mxvwlhuw/ lvw ghu pd{lpdoh ßehuodss ghu Sxovh lq ghu Plwwh ghv Nulvwdoov/ g1k1 ghu Sxov

plw ghp jhulqjhuhq ÿehukrow ghq/ plw ghp juù�huhq Euhfkxqjvlqgh{1 Lvw glh JYP

nohlq/ vr lvw glh Nrqyhuvlrqvh!}lhq} dp juù�whq xqg hv ndqq hlq oçqjhuhu Nulvwdoo yhu0

zhqghw zhughq1

Deelogxqj 61;= Glvshuvlrq }zhlhu Zhoohq plw xqwhuvfklhgolfkhq Euhfkxqjvlqgl}hv lq

hlqhp Nulvwdoo1

Pùfkwh pdq glh Yhuoçqjhuxqj lp Yhujohlfk }x ghq xuvsuÿqjolfkhq Sxovhq yhuphl0

ghq/ pÿvvhq Nulvwdooçqjh xqg vrplw glh Zhfkvhozlunxqjvoçqjh hqwvsuhfkhqg jhzçkow

zhughq1 Glh Sxovh odxihq plw ghu Jhvfkzlqgljnhlw Sf*{? lp Nulvwdoo ghu Oçqjh , dxv0

hlqdqghu1 Gxufk hlqh Devfkçw}xqj/ ghu vrjhqdqqwhq JYP0Oçqjh ,CT� / oç�w vlfk glh

}x yhuzhqghqgh Nulvwdooçqjh zlh irojw huplwwhoq=

Sf
{?

'
,

�
+6155,

', ,CT� '
�

�*Sf � Em?� � ?2m�
'

����� �

��
� �

�2

���� c +6156,

zrehl � glh Sxovoçqjh ghv oçqjhuhq ghu zhfkvhozlunhqghq Sxovh lvw/ �� xqg �2 glh

yhuvfklhghqhq Juxsshqjhvfkzlqgljnhlwhq vlqg1 Iÿu , 	 ,CT� huiçkuw ghu Sxov nhlqh

phunolfkh Yhuoçqjhuxqj jhjhqÿehu ghq hlqjhvwudkowhq Sxovhq1 Hlqh Devfkçw}xqj iÿu

glh Yhuoçqjhuxqj ghu Sxovh hujlew vlfk hqwvsuhfkhqg ghu Eh}lhkxqj=

{� '

����� ��� �
�

�2

����
�
� ,� +6157,

Glhv ndqq mhgrfk qxu hlqh Devfkçw}xqj vhlq/ gd hv vlfk ehl ghu Guhlzhoohq0Plvfkxqj

xp hlqhq qlfkwolqhduhq H�hnw kdqghow/ ghu }xqçfkvw }x hlqhu Sxovyhunÿu}xqj iÿkuw1 Ehl
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xowudnxu}hq Sxovhq px� dxfk glh Yhueuhlwhuxqj ghu Sxovh dxijuxqg ghv euhlwhq Sxov0

vshnwuxpv ehuÿfnvlfkwljw zhughq +hqjo1 Jurxs Yhorflw| Glvshuvlrq JYG,/ vr gd� hlqh

jhqdxh Dqdo|vh vhku nrpsol}lhuw zlug xqg qxu qxphulvfk jhoùvw zhughq ndqq1 Iÿu glh

sudnwlvfkh Dqzhqgxqj lvw glh rehq ehvfkulhehqh hlqidfkh Devfkçw}xqj phlvw dxvuhl0

fkhqg1 Yhunÿu}w pdq glh Zhfkvhozlunxqjvoçqjh/ xp glh Sxovgdxhu qlfkw }x yhuoçqjhuq/

yhuulqjhuw vlfk qdwÿuolfk glh Xpzdqgoxqjvh!}lhq}/ glh mh qdfk Sur}h�/ xqwhuvfklhgolfk

yrq glhvhu Oçqjh dekçqjw +vlhkh }1E1 ^\\;7`,1

61518 Edqgeuhlwh ghu Skdvhqdqsdvvxqj

Glh Ehglqjxqj ghu Skdvhqdqsdvvxqj {& ' f oç�w vlfk qlh yroovwçqglj huiÿoohq1 Glh

Dezhlfkxqj ghu Skdvhqdqsdvvxqj yrq ghq yhuvfklhghqhq Juù�hq lvw lq huvwhu Qçkhuxqj

jhjhehq gxufk=

{&EAc _wc D� �'
YE{&�

YA
{A n

YE{&�

YE_w�
{w n

YE{&�

YED�
{Dc +6158,

zrehl qdfk ^GJQ<4` glh Xpzdqgoxqjvh!}lhq} dxi ghq kdoehq Zhuw jhvxqnhq lvw/ zhqq

{& lq ghu Juù�hqrugqxqj yrq

{& �' fc HHS
Z

,
+6159,

lvw xqg , ghu Zhfkvhozlunxqjvoçqjh hqwvsulfkw1

Dxi glhvh Zhlvh odvvhq vlfk glh Edqgeuhlwhq ghu ehwhloljwhq Sdudphwhu lq hlqhu

huvwhq Qçkhuxqj devfkçw}hq1


