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]xvdpphqidvvxqj

Klqwhujuxqg ghu Duehlw lvw glh Hqwzlfnoxqj hlqhv H{wudnwlrqvsur}hvvhv }xu Dewuhqqxqj rujdqlvfkhu
Vwr�h dxv zç uljhq Oùvxqjhq plw yhuglfkwhwhp Nrkohqglr{lg1 Xqwhu ghq gh�qlhuwhq Ehglqjxqjhq
ghv kçqjhqghq Wursihqv vroowh ghu Vwr�wudqvsruw lq ghuduwljhq V|vwhp qçkhu xqwhuvxfkw zhughq1

Hv zxughq Vwr� ehujdqjvnrh!}lhqwhq i u Zdvvhu xqg Nrkohqglr{lg lp elqçuhq ]zhlskdvhqv|0
vwhp Zdvvhu2yhuglfkwhwhv Nrkohqglr{lg xqg ghu Vwr�gxufkjdqjvnrh!}lhqw yrq Skhqro lq glhvhp
}zhlskdvljhq V|vwhp i u guhl Whpshudwxuhq 5<:/ 646 xqg 668 N lp Guxfnehuhlfk yrq 9 elv 583PSd
huplwwhow1 Lq doohq Ph v|vwhphq zxugh hlq Zdvvhuwursihq dq ghu Vslw}h hlqhu Ndslooduh/ glh lq hlqh
Krfkguxfnvlfkw}hooh udjwh/ i u hlqh gh�qlhuwh Nrqwdnw}hlw dxijhkçqjw/ zçkuhqg gdv uxkhqgh yhu0
glfkwhwh Nrkohqglr{lg gdv Nrqwlqxxp gduvwhoowh1 I u dooh Ph v|vwhph zxughq }xu Dxvzhuwxqj guhl
Wudqvsruwvfkulwwh dqjhqrpphq= Gl�xvlrq dq glh Skdvhqjuhq}h/ Gxufkwulww gxufk glh Skdvhqjuhq}h
xqg Gl�xvlrq zhj yrq ghu Skdvhqjuhq}h1 Mh qdfk Vwr�v|vwhp xqg Ph whfkqln nrqqwh hlqhu ghu
Whlovfkulwwh jhvfkzlqgljnhlwvehvwlpphqg zhughq1

Ehl ghu johlfk}hlwljhq jhjhqvhlwljhq Vçwwljxqj yrq Zdvvhu xqg Nrkohqglr{lg wuhwhq }zhl Wudqv0
sruwsur}hvvh dxi/ glh ehlgh lq glhvhu Duehlw xqwhuvxfkw zxughq1 Ehlgh Sur}hvvh vlqg ehl hlqhu
nrqvwdqwhq Nrkohqglr{lgglfkwh yrq :93

� ���� jhphvvhq zrughq1
Xp ghq Hlqoùvhsur}h ghv Nrkohqglr{lgv lq ghq Zdvvhuwursihq ehredfkwhq }x nùqqhq/ zxugh

}xyru gdv Nrkohqglr{lg plw Zdvvhu jhvçwwljw1 Gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhu0
wursihq i kuwh }x hlqhp Wursihqzdfkvwxp/ gdv plw Kloih hlqhu Ylghrndphud ehredfkwhw zxugh1 Dxv
ghp Wursihqyroxphq xqg ghu Dqqdkph hlqhv olqhduhq ]xvdpphqkdqjv }zlvfkhq Glfkwh xqg Nrq0
}hqwudwlrq nrqqwh glh Nrkohqglr{lgnrq}hqwudwlrq lpZdvvhuwursihq }hlwdekçqjlj ehuhfkqhw zhughq1
Hv hujdehq vlfk Nrq}hqwudwlrqvyhuoçxih/ glh plw Kloih hlqhv Prghoov lqwhusuhwlhuw zhughq p vvhq/
xp ghq jhvxfkwhq Zhuw i u ghq Vwr� ehujdqjvnrh!}lhqwhq }x hukdowhq1 Lq hlqhp hlqidfkhq Pr0
ghoo/ hlqhp Uhdnwlrqvjhvfkzlqgljnhlwvdqvdw}/ zxugh ghu Jhvdpwwudqvsruwzlghuvwdqg lq ghq Skd0
vhq ehuwulww ghv ehujhkhqghq Nrkohqglr{lgv jhohjw1 Xqwhuvw w}w zxugh glhvh Yruvwhooxqj gxufk
glh }x huzduwhqghq Dxvjohlfkvvwuùph lp Zdvvhuwursihq/ gd glh Glfkwh ghu zç uljhq Skdvh de0
kçqjlj yrq ghu Nrkohqglr{lgnrq}hqwudwlrq lvw1 I kuhq glhvh Nrqyhnwlrqhq }x hlqhp yroovwçqglj
gxufkplvfkwhq Wursihq/ vr ndqq ghu Jhvdpwzlghuvwdqg lq ghq Vwr�gxufkjdqj jhohjw zhughq1 Glh
Whpshudwxudekçqjljnhlw ghv Vwr� ehujdqjv zxugh plw Kloih hlqhv Duukhqlxv0Dqvdw}hv ehvfkulhehq1
Glh hukdowhqh Dnwlylhuxqjvhqhujlh ehwuçjw 46

� ���� � xqg hqwvsulfkw lq hwzd ghu Dnwlylhuxqjvhqhujlh ghu
Nrkohqglr{lggl�xvlrq lq Zdvvhu1 Lq hlqhp }zhlwhq Prghoo zxugh nhlqh yroovwçqgljh Gxufkplvfkxqj
ghu Zdvvhuskdvh dqjhqrpphq/ vr gd vlfk ghu Yrujdqj dxi }zhl Whlosur}hvvh yhuwhlow1 Gl�xvlrqv0
xqg Vwr� ehujdqjvnrh!}lhqw vlqg qlfkw xqdekçqjlj yrqhlqdqghu/ vr gd yhuvfklhghqh Nrpelqd0
wlrqhq ghu ehlghq Nrh!}lhqwhq jhixqghq zxughq1 Gdv Dxvpd ghu Gxufkplvfkxqj zdu qxu vfkzhu
de}xvfkçw}hq1 Hlqh Yhu}hkqidfkxqj ghv Zhuwhv i u ghq Gl�xvlrqvnrh!}lhqwhq huvfkhlqw qlfkw }x
jur / gd glh prohnxoduh Gl�xvlrq hlq vhku odqjvdphu Sur}h lvw1 Ghu uhvxowlhuhqgh Zhuw i u ghq
Vwr� ehujdqjvnrh!}lhqwhq lvw ohgljolfk hwzd xp ghq Idnwru }zhl juù hu dov ehl Dqqdkph hlqhu
yroovwçqgljhq Gxufkplvfkxqj1

Ghu Dx ùvhsur}h hlqhv Zdvvhuwursihqv lq Nrkohqglr{lg zxugh plw Kloih ghu Yroxphqyhunohl0
qhuxqj ghv Wursihqv plw ghu ]hlw ehredfkwhw1 Gdv Prghoo }xu Lqwhusuhwdwlrq ghu Ph hujheqlvvh
ehu fnvlfkwljwh qxu ghq Vwr� ehujdqj lq ghu Skdvhqjuhq}h1 Ghu Zlghuvwdqg ehlp Dq0 xqg De0
wudqvsruw ghv Zdvvhuv }xu xqg zhj yrq ghu Skdvhqjuhq}h zxugh dxijuxqg irojhqghu ßehuohjxqjhq
yhuqdfkoçvvljw= Dxi ghu zç uljhq Vhlwh olhjw hlq jur hv Uhvhuyrlu yrq Zdvvhuprohn ohq yru1 Dxi
ghu Nrkohqglr{lgvhlwh lvw ghu Wudqvsruw yrq Zdvvhu gxufk prohnxoduh Gl�xvlrq ehuhlwv xp ghq
Idnwru 43 vfkqhoohu dov lq hlqhu Io vvljnhlw/ vr gd dxfk lp Nrkohqglr{lg nhlqh Wudqvsruwkhp0
pxqj dqjhqrpphq zxugh1 Hlq Yhujohlfk }zlvfkhq jhphvvhqhp xqg plw hlqhp }hlwxqdekçqjljhq
Vwr� ehujdqjvnrh!}lhqwhq dqjhsd whq Yroxphqyhuodxi }hljwh elv dxi vhku nohlqh v|vwhpdwlvfkh
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Dezhlfkxqjhq jxwh ßehuhlqvwlppxqj1 Glhvh v|vwhpdwlvfkh Dezhlfkxqj zxugh ehkrehq/ zhqq ghu
Vwr� ehujdqjvnrh!}lhqw olqhdu yrq ghu ]hlw dekçqjlj jhpdfkw zxugh1 Hlqh pùjolfkh Hunoçuxqj i u
glh ]hlwdekçqjljnhlw ghv dqjhsd whq Vwr� ehujdqjvnrh!}lhqwhq nùqqwh hlq lp Odxih ghu ]hlw hlq0
wuhwhqghu U fnwudqvsruw yrq Zdvvhu vhlq/ ghu vfkhlqedu ghq Vwr� ehujdqj lq ghu Skdvhqjuhq}h plw
ghu ]hlw yhunohlqhuw1 Glh Whpshudwxudekçqjljnhlw ghv }hlwxqdekçqjljhq Whupv ghv Vwr� ehujdqjv0
nrh!}lhqwhq olhihuw ehl Dxvzhuwxqj plw Kloih hlqhv Duukhqlxvdqvdw}hv hlqhq Zhuw yrq 67

� ���� � i u glh
irupdoh Dnwlylhuxqjvhqhujlh1 Glhvhu Zhuw huuhlfkw glh Juù hqrugqxqj ghu Yhugdpsixqjvhqwkdoslh
yrq Zdvvhu plw 76

� ���� � = Gdudxv ndqq pdq yhupxwhq/ gd ghu Gxufkjdqj gxufk glh Skdvhqjuhq}h
i u gdv Zdvvhu dxv ghu Zdvvhuskdvh hkhu hlqhu Yhugdpsixqj çkqhow dov hlqhu Gl�xvlrq1 Ghu Vwr�0
ehujdqj ghv Zdvvhuv lq glh Nrkohqglr{lgskdvh zxugh }x hwzd 43 	 
�� �
 ehvwlppw/ ghu ßehujdqj

ghv Nrkohqglr{lgv lqv Zdvvhu lvw xp ghq Idnwru 43 vfkqhoohu1 Johlfk}hlwlj ghxwhq glh Whpshudwxu0
dekçqjljnhlwhq ghu ehlghq Wudqvsruwsur}hvvh gdudxi klq/ gd glh Skdvhqjuhq}h vhoevw hlqh çkqolfkh
Vwuxnwxu zlh gdv uhlqh Zdvvhu ehvlw}w1 Lp Idoo ghv whuqçuhq V|vwhpv zxugh hlqh zç uljh Skhqro0
oùvxqj hlqjhvhw}w xqg glh Skhqronrq}hqwudwlrq lp Wursihq qdfk yhuvfklhghqhq Nrqwdnw}hlwhq +63
elv 4533 v, jhphvvhq1 Gdudxv huklhow pdq Nrq}hqwudwlrqvyhuoçxih lq Dekçqjljnhlw yrq ghu ]hlw1
Gdv }xu Lqwhusuhwdwlrq ghu Ph zhuwh yhuzhqghwh Prghoo ehu fnvlfkwljwh glh Gl�xvlrq ghv Skhqrov
lp Zdvvhu xqg ghq Vwr� ehujdqj lq ghu Skdvhqjuhq}h1 Ghu gxufk Dqsdvvxqj hukdowhqh Gl�xvl0
rqvnrh!}lhqw i u ghq Wudqvsruw yrq Skhqro lp Zdvvhu lvw i u dooh h{shulphqwhoohq Ehglqjxqjhq
qxu jhulqji jlj juù hu dov ghu Zhuw i u glh prohnxoduh Gl�xvlrq1 Johlfk}hlwlj lvw ghu Vwr� ehujdqj
xqdekçqjlj yrq ghq çx huhq Ehglqjxqjhq zlh Whpshudwxu xqg Guxfn/ rezrko vlfk glh Glfkwh ghv
xpjhehqghq Phglxpv xqg glh Ylvnrvlwçw ghu dejhehqghq Skdvh lp Ph v|vwhp ghxwolfk çqghuq1
Ghu Zhuw yrq 3/336

� �
 i u ghq Vwr� ehujdqjvnrh!}lhqwhq lq ghu Skdvhqjuhq}h zxugh dov nohlqvw0
pùjolfkhu Zhuw hukdowhq/ g1 k1 lp yruolhjhqghq H{shulphqw zdu glh Gl�xvlrq }xu Skdvhqjuhq}h
jhvfkzlqgljnhlwvehvwlpphqg i u ghq Jhvdpwsur}h 1 Dx hughp nùqqwh pdq glh Skdvhqjuhq}h dov
�Klqghuqlv� i u glh Vwr� ehuwudjxqj ehwudfkwhq1 Gxufk Yhuçqghuxqj ghu Yhuvxfkvi kuxqj +}1 E1
Yhuehvvhuxqj ghu Whpshulhuxqj xqg Yhun u}xqj ghu Gl�xvlrqvvwuhfnh lpZdvvhuwursihq, vroowh hlqh
Lqirupdwlrq i u hlqh rehuh Juhq}h hukdowhq zhughq nùqqhq/ vr gd vlfk hlqh Dxvvdjh wuh�hq oç w/
re hlqh Wudqvsruwkhppxqj ehu glh Skdvhqjuhq}h h{lvwlhuw1
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Pdvv Wudqvihu Frh!flhqwv iurp Shqgdqw Zdwhu Gurs
Phdvxuhphqwv lq Frpsuhvvhg Fduerq Glr{lgh

Dssdudwlyh dqg phdvxuhphqwv lq wkh elqdu| v|vwhp dqg lq wkh whuqdu|
v|vwhp zlwk skhqro xs wr 666 N dqg 58 PSd

Devwudfw

Edvhg rq wkh lghd wr h{wudfw rujdqlf vxevwdqfhv iurp dtxhrxv vroxwlrqv zlwk frpsuhvvhg fduerq
glr{lgh wkh pdvv wudqvihu dw shqgdqw zdwhu gursv zdv lqyhvwljdwhg1

Pdvv wudqvihu frh!flhqwv zhuh ghwhuplqhg edvhg rq wkh wzr skdvh v|vwhp zdwhu2frpsuhvvhg
fduerq glr{lgh dw wkuhh whpshudwxuhv ri 5<:> 646> dqg 668N dqg lq wkh suhvvxuh udqjh ri 9 wr
58PSd1 Lq wkh elqdu| v|vwhp pdvv wudqvihu ri erwk zdwhu dqg fduerq glr{lgh zdv lqyhvwljdwhg dqg
lq wkh whuqdu| v|vwhp wkh pdvv wudqvihu ri skhqro ehwzhhq wkh wzr skdvhv zdv ghwhuplqhg1 Iru doo
v|vwhpv d shqgdqw zdwhu gurs zdv iruphg dw wkh wls ri d fdsloodu| dqg zdv ghsrvhg wr wkh txlhvfhqw
hqylurqphqw ri fduerq glr{lgh iru d gh�qlwh wlph1 Wr rewdlq pdvv wudqvihu frh!flhqwv d prgho kdg
wr eh ghulyhg wr lqwhusuhw wkh phdvxudeoh yduldeohv olnh gurs yroxph dqg skhqro frqfhqwudwlrq lq
ghshqghqfh ri frqwdfw wlph1 Wkh prgho dvvxphv wkh wudqvsruw surfhvv wr eh glylghg lqwr wkuhh
vwhsv= gl�xvlrq wrzdugv wkh lqwhuidfh/ sdvvlqj wkurxjk wkh lqwhuidfh dqg gl�xvlrq vwudljkw dzd|
iurp wkh lqwhuidfh1 Ghshqglqj rq wkh phdvxulqj v|vwhp ru wkh h{shulphqwdo whfkqltxh vrph vwhsv
ri wkh prgho pd| eh udwh ghwhuplqlqj1

Gxulqj wkh pxwxdo vdwxudwlrq surfhvv ri zdwhu dqg fduerq glr{lgh wkh wudqvsruw ri wkh wzr
vxevwdqfhv lv lqyroyhg vlpxowdqhrxvo|1 Lq wklv zrun erwk wudqvsruw surfhvvhv zhuh lqyhvwljdwhg dw
d fduerq glr{lgh ghqvlw| ri :93

� �� � 1
Lq rughu wr revhuyh wkh shqhwudwlrq ri fduerq glr{lgh lqwr zdwhu/ wkh fduerq glr{lgh zdv suhvd0

wxudwhg zlwk zdwhu1 Shqhwudwlrq ri fduerq glr{lgh lqwr zdwhu ohdg wr dq hqodujhphqw ri wkh gurs
yroxph zklfk zdv uhjlvwhuhg e| wdnlqj slfwxuhv zlwk d ylghr fdphud1 Wkh frqfhqwudwlrq ri fduerq
glr{lgh lq zdwhu lq ghshqghqfh ri wlph zhuh rewdlqhg iurp wkh gurs yroxph dqg wkh dvvxpswlrq ri
d olqhdu uhodwlrqvkls ehwzhhq ghqvlw| dqg fduerq glr{lgh frqfhqwudwlrq1 Wkh frqfhqwudwlrq0wlph0
gdwd zhuh lqwhusuhwhg xvlqj d prgho wr jhw wkh pdvv wudqvihu frh!flhqwv1 Lq wkh prvw vlpsoh prgho
wkh wudqvsruw uhvlvwdqfh zdv dvvxphg wr eh wkh lqwhuskdvh wudqvlwlrq ri wkh fduerq glr{lgh/ zklfk
uhvxowv lq d uhdfwlrq udwh htxdwlrq1 Wklv dvvxpswlrq vhhpv uhdvrqdeoh/ ehfdxvh wkh frqfhqwudwlrq
gl�huhqfhv lq wkh gursohw fdxvh ghqvlw| gl�huhqfhv zklfk ohdg wr frqyhfwlrq  rzv krprjhql}lqj
wkh frqfhqwudwlrq1 Wkh whpshudwxuh ghshqghqfh ri wkh pdvv wudqvihu frh!flhqw zdv ghvfulehg zlwk
dq Duukhqlxv htxdwlrq zklfk uhvxowv lq dq dfwlydwlrq hqhuj| ri 46

� ���� � / d ydoxh zklfk lv vlplodu iru
wkh dfwlydwlrq hqhuj| ri fduerq glr{lgh gl�xvlrq lq zdwhu1 Lq d vhfrqg prgho/ d qrq0frpsohwh
krprjhql}dwlrq ri wkh zdwhu skdvh zdv dvvxphg/ wkhuhiruh wkh surfhvv fdq eh glylghg lq wzr vwhsv=
sdvvlqj wkurxjk wkh lqwhuidfh dqg gl�xvlrq vwudljkw dzd| iurp wkh lqwhuidfh1 Wkh gl�xvlrq dqg pdvv
wudqvihu frh!flhqwv fdqqrw xqdpeljxrxvo| eh ghwhuplqhg> wkhuh duh pdq| frpelqdwlrqv srvvleoh1
Lw lv gl!fxow wr hvwlpdwh wkh udwh ri krprjhql}dwlrq1 Exw ehfdxvh wkh prohfxodu gl�xvlrq lv d yhu|
vorz surfhvv/ dq lqfuhdvh ri wkh irupdo gl�xvlrq frh!flhqw e| d idfwru ri 43 vhhpv uhdvrqdeoh1 Wkh
uhvxowlqj pdvv wudqvihu frh!flhqw iru wkh vhfrqg prgho lv dssur{lpdwho| grxeohg frpsduhg zlwk
wkdw iurp wkh vlpsoh prgho1

Pdvv wudqvihu ri zdwhu iurp wkh gurs wr wkh frqwlqxxp zdv revhuyhg e| wkh uhgxfwlrq ri wkh
gurs yroxph zlwk wlph1 Wkh prgho iru dqdo|vlqj wrrn lqwr dffrxqw rqo| pdvv wudqvihu wkurxjk wkh
lqwhuidfh> wudqvsruw uhvlvwdqfh wr dqg iurp wkh lqwhuidfh zdv qhjohfwhg1 Wkhvh dvvxpswlrqv zhuh
edvhg rq wzr frqvlghudwlrqv= Rq wkh dtxhrxv vlgh ri wkh lqwhuidfh wkhuh lv d odujh uhvhuyrlu ri zdwhu1
Rq wkh fduerq glr{lgh vlgh prohfxodu gl�xvlrq lv 43 wlphv idvwhu wkdq lq d oltxlg1 Wkh frpsdulvrq
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ri wkh wlph ghshqghqfh ri wkh phdvxuhg zlwk wkh fdofxodwhg gurs yroxph xvlqj d wlph lqghshqghqw
pdvv wudqvihu frh!flhqw vkrzv rqo| d vpdoo exw v|vwhpdwlf ghyldwlrq1 Xvlqj d olqhdu wlph ghshqghqw
frh!flhqw |lhogv d shuihfw �wwlqj zlwkrxw wkh v|vwhpdwlf ghyldwlrq1 D srvvleoh h{sodqdwlrq iru wklv
ehkdylru frxog eh d wudqvsruw ri zdwhu edfn wr wkh gurs/ zklfk dssduhqwo| glplqlvkhg wkh pdvv
wudqvsruw wkurxjk wkh lqwhuidfh1 Whpshudwxuh ghshqghqfh ri wkh pdvv wudqvihu frh!flhqw zdv
dqdo|vhg zlwk wkh khos ri Duukhqlxv irupxodwlrq surylglqj d ydoxh ri 67

� ���� � iru dfwlydwlrq hqhuj|1
Wklv fdq eh frpsduhg zlwk wkh pdjqlwxgh ri hqwkdos| ri hydsrudwlrq ri zdwhu zlwk d ydoxh ri
76

� ���� � 1 Iurp wklv uhvxow lw fdq eh frqfoxghg wkdw wkh pdvv wudqvihu iru zdwhu wkurxjk wkh lqwhuidfh
lv pruh vlplodu wr d ydsrul}dwlrq wkdq wr d gl�xvlrq1 Wkh pdvv wudqvihu frh!flhqw iru zdwhu lqwr wkh
fduerq glr{lgh skdvh zdv ghwhuplqhg dv 43 	 
�� �
 / wkh pdvv wudqvihu iru fduerq glr{lgh lqwr zdwhu lv
43 wlphv idvwhu1 Wkh whpshudwxuh ghshqghqfh ri wkhvh erwk wudqvsruw surfhvvhv fdq eh xqghuvwrrg/
li wkh lqwhuskdvh kdv d vlplodu vwuxfwxuh dv wkh zdwhu lwvhoi1

Lq fdvh ri wkh whuqdu| v|vwhp dq dtxhrxv vroxwlrq ri skhqro zdv xvhg1 Diwhu gl�huhqw frqwdfw wl0
phv +63 wr 4533 v, wkh gursv zhuh wdnhq rxw ri wkh fduerq glr{lgh frqwlqxxp dqg wkh frqfhqwudwlrq
ri wkh uhvlgxdo skhqro zdv phdvxuhg1 Frpelqlqj wkh uhvxowv iru gl�huhqw gursv d frqfhqwudwlrq0wlph
gdwd zhuh rewdlqhg1 Wkh prgho wr lqwhusuhw wkh h{shulphqwdo uhvxowv frqvlghuhg wkh gl�xvlrq ri
skhqro wr wkh lqwhuidfh dqg wkh wudqvsruw wkurxjk wkh lqwhuidfh1 Wkh �wwhg gl�xvlrq frh!flhqw iru
skhqro lq zdwhu zdv rqo| voljkwo| kljkhu wkdq wkh prohfxodu gl�xvlrq frh!flhqw iru doo h{shulphqwdo
frqglwlrqv1 Lq dgglwlrq wkh pdvv wudqvihu frh!flhqw lv lqghshqghqw ri whpshudwxuh dqg suhvvxuh/
dowkrxjk wkh ghqvlw| ri wkh vxuurxqglqj fduerq glr{lgh dqg wkh ylvfrvlw| ri zdwhu lv ydulhg gud0
vwlfdoo|1 Wkh ydoxh ri 31336

� � 
 iru wkh pdvv wudqvihu frh!flhqw kdv wr eh uhjdughg dv wkh vpdoohvw
srvvleoh ydoxh1 Wklv phdqv/ wkdw wkh gl�xvlrq wrzdugv wkh lqwhuidfh lv udwh0ghwhuplqlqj iru wkh
joredo surfhvv lq wkhvh h{shulphqwv/ dgglwlrqdoo| wkh lqwhuidfh fdq eh frqvlghuhg dv d uhvlvwdqfh iru
wkh pdvv wudqvihu1
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Lqkdowvyhu}hlfkqlv

4 Hlqohlwxqj 4

5 Doojhphlqh Juxqgodjhq 8
514 Vwr�wudqvsruw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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

51414 Vwr� ehujdqjvprghooh 1 1 1 1 1 1 1 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
5141414 ]zhl�op0Prghoo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
5141415 Shqhwudwlrqvprghoo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
5141416 Rehu çfkhqhuqhxhuxqjvprghoo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
5141417 Ilop0Shqhwudwlrqv0Prghoo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;

51415 Juhq} çfkhqlqvwdelolwçwhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;
51416 Ph phwkrghq 1 1 1 1 1 1 1 1 1 1 1 1 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

5141614 Pdnurvnrslvfkh Xqwhuvxfkxqjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44
514161414 U ku}hoohq 1 1 1 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
514161415 Iloph 1 1 1 1 1 1 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
514161416 Hlq}howursihq 1 1 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

5141615 Plnurvnrslvfkh Xqwhuvxfkxqjhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46
514161514 Lqwhuihurphwulh 1 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
514161515 V}lqwloorjudsklvfkh Phwkrghq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48

515 Wursihqidoo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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
516 Wursihqelogxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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<
517 Juhq} çfkhqvsdqqxqj 1 1 1 1 1 1 1 1 1 1 1 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
518 Vwr�v|vwhp Zdvvhu2Nrkohqglr{lg 1 1 1 1 1 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

51814 Oùvolfknhlw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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
5181414 Elqçuhv V|vwhp Zdvvhu2Nrkohqglr{lg 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57
5181415 Elqçuhv V|vwhp Zdvvhu2Skhqro 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57
5181416 Elqçuhv V|vwhp Nrkohqglr{lg2Skhqro 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59
5181417 Whuqçuhv V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro 1 1 1 1 1 1 1 1 1 1 1 1 59

51815 Glfkwh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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
51816 Ylvnrvlwçw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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;
51817 Gl�xvlrqvnrh!}lhqw 1 1 1 1 1 1 1 1 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
51818 Juhq} çfkhqvsdqqxqj 1 1 1 1 1 1 1 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

6 H{shulphqwh 66

614 Ph phwkrgh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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
61414 Idoohqghu Wursihq 1 1 1 1 1 1 1 1 1 1 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
61415 Kçqjhqghu Wursihq 1 1 1 1 1 1 1 1 1 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

615 Ph dqrugqxqj xqg Gxufki kuxqj 1 1 1 1 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
61514 Idoohqghu Wursihq 1 1 1 1 1 1 1 1 1 1 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
61515 Kçqjhqghu Wursihq 1 1 1 1 1 1 1 1 1 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:
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6151514 Surehqlqmhnwlrq 1 1 1 1 1 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;
6151515 Yroxphqgl�huhq}phwkrgh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 74

616 Elogdxvzhuwxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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
617 Dqdo|wln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 76

7 Vwr�wudqvsruw lp whuqçuhq V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro 78
714 Ph surjudpp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 78
715 Dxvzhuwxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 78
716 Prghoo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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:
717 Hujheqlvvh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 84
718 Ihkohuglvnxvvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 93

8 Vwr�wudqvsruw yrq Nrkohqglr{lg lq Zdvvhu 96
814 Ph surjudpp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 96
815 Dxvzhuwxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 96
816 Prghoo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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
817 Hujheqlvvh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 98
818 Ihkohuglvnxvvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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 Vwr�wudqvsruw yrq Zdvvhu lq Nrkohqglr{lg :8
914 Ph surjudpp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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
915 Dxvzhuwxqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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
916 Hujheqlvvh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ::
917 Ihkohuglvnxvvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;;

: Dqkdqj ;<
:14 Glvnxvvlrq ghu Hlq}hoihkohu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;<

:1414 Whuqçuhv V|vwhp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;<
:1415 Elqçuhv V|vwhp 1 1 1 1 1 1 1 1 1 1 1 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

:15 Qlfkwolqhduh Uhjuhvvlrq 1 1 1 1 1 1 1 1 1 1 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
:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp 1 1 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
:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq 1 1 1 1 1 1 449
:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46:
:19 Dqdo|wln 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 497

:1914 Ndoleulhuxqj ghu Skhqronrq}hqwudwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 497
:1915 Ndoleulhuxqj ghu Guxfndxiqhkphuph nhwwh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 497

:1: SDVFDO0Surjudpp ELOGEHD; 1 1 1 1 1 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; SDVFDO0Surjudpp WURSI33< 1 1 1 1 1 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< SDVFDO0Surjudpp FR533< 1 1 1 1 1 1 1 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
:143 VDV0Surjudpp K5RQO41VDV 1 1 1 1 1 1 1 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
:144 VDV0Surjudpp FR5VDV451VDV 1 1 1 1 1 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<:

; V|peroyhu}hlfkqlv 534

Olwhudwxuyhu}hlfkqlv 538
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514 Vnl}}h hlqhv Txhuvfkqlwwv gxufk hlqh Skdvhqjuhq}h plw Uroo}hoohq 1 1 1 1 1 1 1 1 1 1 1 <
515 Hqgjhvfkzlqgljnhlw yrq vwhljhqghq r0Glfkoruehq}rowursihq lq Zdvvhu lq Dekçqjlj0

nhlw yrq ghuhq Juù h qdfk Wkruvhq hw do1 ^<3` 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:
516 Uh|qrogv}dko lq Dekçqjljnhlw yrq ghu Nhqq}dkoZh @Iu1 ]xvçw}olfk lvw glh Ioxlg}dko

Io dov zhlwhuhu Sdudphwhu dqjhjhehq1 Glh Wursihqirup lvw hlq fkdudnwhulvwlvfkhv
Phunpdo i u glh yhuvfklhghqhq Ehuhlfkh1 Deelogxqj ^8<` hqwqrpphq 1 1 1 1 1 1 1 1 1 4<

517 Dekçqjljnhlw ghv Yroxphqv hlqhv vwhljhqghq Wursihqv yrq ghu Iùughuudwh ghu glvshu0
vhq Skdvh ehl Qrupdoehglqjxqjhq lq hlqhp Io vvlj0Io vvlj0V|vwhp qdfkZdowhuv xqg
Pduvfkdoo ^<9`1 Glh Ehvfkuhlexqj ghu Ndslooduw|shq huirojw lp Wh{w1 1 1 1 1 1 1 1 1 1 54

518 Oùvolfknhlw ghv Nrkohqglr{lgv lq Zdvvhu lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu
dxi ghu zdvvhuuhlfkhq Vhlwh1 Glh r�hqhq V|peroh vlqg yrq Zlheh ^<<` jhphvvhqh
Gdwhq/ glh jhvfkorvvhqhq V|peroh vlqg Gdwhq/ glh ghu Duehlw yrq Nlqj hw do1 ^7:`
hqwqrpphq vlqg1 Plw hlqhp Vwhuq jhnhqq}hlfkqhwhq Gdwhq vlqg yrq Wdnhqrxvkl xqg
Nhqqhg| ^;8` jhphvvhq zrughq1 1 1 1 1 1 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

519 Oùvolfknhlw ghv Zdvvhuv lq Nrkohqglr{lg lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu
dxi ghu nrkohqglr{lguhlfkhq Vhlwh1 Glh jhi oowhq V|peroh vwhoohq Gdwhq dxv ghu Duehlw
yrq Zlheh ^<<` gdu/ glh r�hqhq V|peroh vlqg Gdwhq/ glh ghu Duehlw yrq Nlqj hw do1
^7:` hqwqrpphq vlqg1 1 1 1 1 1 1 1 1 1 1 1 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: Oùvolfknhlw yrq Skhqro lq Zdvvhu lq Dekçqjljnhlw yrq ghu Whpshudwxu> Gdwhq vlqg
ghp Wdehoohqzhun yrq Vwhskhq xqg Vwhskhq ^;4` hqwqrpphq 1 1 1 1 1 1 1 1 1 1 1 1 1 58

51; Oùvolfknhlw yrq Skhqro lq ehunulwlvfkhp Nrkohqglr{lg lq Dekçqjljnhlw yrp Guxfn
i u }zhl Whpshudwxuhq +qdfk ydq Ohhu xqg Sdxohlwlv ^85`, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59

51< Yhuwhloxqjvnrh!}lhqw yrq Skhqro lp ]zhlskdvhqv|vwhp Nrkohqglr{lg2Zdvvhu i u
yhuvfklhghqh Whpshudwxuhq lq Dekçqjljnhlw yrp Guxfn +qdfk Euxgl hw do1 ^;`, 1 1 1 5:

5143 Uhlqvwr�glfkwhq i u Zdvvhu ^;5` xqg Nrkohqglr{lg ^:<` lq Dekçqjljnhlw yrq Guxfn
xqg Whpshudwxu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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:

5144 Vçwwljxqjvglfkwh yrq Zdvvhu plw Nrkohqglr{lg lq Dekçqjljnhlw yrq Whpshudwxu xqg
Guxfn qdfk Phvvxqjhq yrq Nlqj hw do1 ^7:` 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;

5145 Ylvnrvlwçw yrq Nrkohqglr{lg lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu ^:<` 1 1 1 1 5<
5146 Ylvnrvlwçw yrq Zdvvhu lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu ^;5` 1 1 1 1 1 1 1 5<
5147 Gl�xvlrqvnrh!}lhqw yrq Skhqro lq Nrkohqglr{lg lq Dekçqjljnhlw yrp Nrkohqglr{lg0

guxfn xqg Whpshudwxu ^84` 1 1 1 1 1 1 1 1 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
5148 Gl�xvlrqvnrh!}lhqw yrq Skhqro lq Zdvvhu lq Dekçqjljnhlw yrq ghu Whpshudwxu ehl

Qrupdoguxfn +Ph zhuwh qdfk Qlhvqhu ^98`, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64
5149 Juhq} çfkhqvsdqqxqj lp ]zhlvwr�v|vwhpZdvvhu2Nrkohqglr{lg lq Dekçqjljnhlw yrq

Guxfn xqg Whpshudwxu +qdfk Zhvfk hw do1 ^<;`, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64

614 Vnl}}h }xp Yhuvxfkvdxiedx i u Phvvxqjhq dp kçqjhqghq Wursihq 1 1 1 1 1 1 1 1 1 1 68
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615 Idoo}hlwyhuwhloxqj ehl 656N xqg 43/8PSd i u 864 huid wh Wursihq ehl hlqhu Jhvdpw0
}dko yrq ;85 Wursihq 1 1 1 1 1 1 1 1 1 1 1 1 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

616 Vnl}}h ghu Ph dssdudwxu i u kçqjhqgh Wursihq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:

617 Vnl}}h }xp Yhuvxfkvdxiedx/ xp gdv Yhukdowhq ghv Surehyroxphqv lq Yruyhuvxfkhq
}x whvwhq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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<

618 XY0Vshnwuhq ghu Ukrgdplq E0Oùvxqjhq ghu huvwhq ylhu Wursihq qdfk ghu Surehq0
lqmhnwlrq ehl hlqhu h{whuqhq Surehvfkohlih 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 73

619 XY0Vshnwuhq ghu Ukrgdplq E0Oùvxqjhq ghu huvwhq ylhu Wursihq qdfk ghu Surehq0
lqmhnwlrq ehl hlqhu lqwhuqhq Surehvfkohlih 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 73

61: Xqehduehlwhwhv Elog hlqhv Wursihqv 1 1 1 1 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

61; Ehduehlwhwhv Elog hlqhv Wursihqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 76

61< Ndoleulhuxqj ghu H{wlqnwlrq lq Dekçqjljnhlw yrq ghu Skhqronrq}hqwudwlrq ehl hlqhu
Vfklfkwglfnh yrq 8 fp 1 1 1 1 1 1 1 1 1 1 1 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

6143 Guxfndxiqhkphundoleulhuxqj ehl 5<;N 1 1 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

714 Ghu Wursihq plw ghp Udglxv u ��� zlug lq hlqh hqgolfkh ]dko q Nxjhovfkdohq plw
hlqhu Glfnh �u jhwhlow1 Zhlwhuklq zhughq glh ]xrugqxqjhq i u glh Yroxplqd Y � / glh
Rehu çfkhq R � xqg glh Gl�xvlrqvnrh!}lhqwhq G � dqjhjhehq1 1 1 1 1 1 1 1 1 1 1 1 1 1 7;

715 Dekçqjljnhlw ghu Skhqronrq}hqwudwlrq lp Wursihq yrq ghu Nrqwdnw}hlw ehl 646N
xqg <> 8PSd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 84

716 Dekçqjljnhlw ghu Skhqronrq}hqwudwlrq lp Wursihq yrq ghu Nrqwdnw}hlw ehl 646N xqg
<> 8PSd = Glh Nrq}hqwudwlrq lvw plw }zhl yhuvfklhghqhq Deuhl yroxplqd ehuhfkqhw1 1 86

717 Yhujohlfk ghv h{shulphqwhoohq +Txdgudwh, xqg dqjhsd whq +gxufkjh}rjhqh Olqlh,
Yhuodxiv i u glh Skhqronrq}hqwudwlrq lp Wursihq lq Dekçqjljnhlw yrq ghu Nrqwdnw0
}hlw ehl 646N xqg <> 8PSd 1 1 1 1 1 1 1 1 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

718 Yhujohlfk ghv h{shulphqwhoohq +Txdgudwh, xqg ghv dqjhsd whq +Olqlhq, Yhuodxiv ghu
Skhqronrq}hqwudwlrq lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw ehl 5<9N xqg 9/:PSd1
Ghu gxufkjh}rjhqhq Olqlh olhjw ghu Olwhudwxuzhuw i u ghq Gl�xvlrqvnrh!}lhqwhq }x0
juxqgh1 Glh jhvwulfkhowh Olqlh hukçow pdq plw ghp dqjhsd whq Zhuw i u ghq Gl�x0
vlrqvnrh!}lhqwhq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 88

719 Prghoolhuwhu Nrq}hqwudwlrqvyhuodxi lq Dekçqjljnhlw yrp uhgx}lhuwhq Udglxv +plw
u ��� @ 4> <pp,/ dxijhwudjhq i u yhuvfklhghqh Nrqwdnw}hlwhq ehl 646N xqg </8PSd 1 8:

71: Prghoolhuwhu Vwr�phqjhqyhuodxi lq Dekçqjljnhlw yrp uhgx}lhuwhq Udglxv +u ��� @
4> <pp, i u yhuvfklhghqh Nrqwdnw}hlwhq ehl 646N xqg </8PSd 1 1 1 1 1 1 1 1 1 1 1 1 8:

71; Yhuodxi ghu Juhq} çfkhqvsdqqxqj lq Dekçqjljnhlw yrq ghu ]hlw i u 646N xqg </8PSd
+Ph zhuwh lp Dqkdqj lq Wdehooh :14; dxijhi kuw, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8;

814 Yroxphqyhuodxi lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw i u 5<:N xqg 9/5PSd i u guhl
yhuvfklhghqh Zdvvhuwursihq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 99

815 Yroxphqyhuodxi lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw i u 646N xqg 47/6PSd i u
ylhu yhuvfklhghqh Zdvvhuwursihq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 99

816 Yroxphqyhuodxi lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw i u 668N xqg 56PSd i u ylhu
yhuvfklhghqh Zdvvhuwursihq 1 1 1 1 1 1 1 1 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:

817 Nrq}hqwudwlrqvyhuodxi lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw ehl 5<:N xqg 9/5PSd
ghuvhoehq guhl Wursihq/ ghuhq Urkgdwhq lq Deelogxqj 814 gdujhvwhoow vlqg 1 1 1 1 1 1 9;
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818 Vwr� ehujdqjvnrh!}lhqwhq lq ghu Skdvhqjuhq} çfkh n � xqg n � lq Dekçqjljnhlw yrq
ghu Whpshudwxu> ehvwlppw plw ghu Dqqdkph/ gd ghu Jhvdpwwudqvsruwzlghuvwdqg
lp Vwr�wudqvsruw gxufk glh Skdvhqjuhq}h olhjw +Zhuwh lp Dqkdqj lq Wdehooh :183
dxijhi kuw, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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;

819 Gduvwhooxqj ghu H{wuhpzhuwh i u ghq Gl�xvlrqvnrh!}lhqwhq xqg ghq Vwr� ehujdqjv0
nrh!}lhqwhq xqg pùjolfkhu Wxsho }xu Dqsdvvxqj hlqhv Nrkohqglr{lgnrq}hqwudwlrqv0
yhuodxiv lq Dekçqjljnhlw yrq ghu ]hlw ehl 5<:N dp Ehlvslho yrq ylhu Wursihq 1 1 1 1 :3

81: Dxvjhzçkowh/ pùjolfkh Wxsho dxv Gl�xvlrqv0 xqg Vwr� ehujdqjvnrh!}lhqwhq i u glh
guhl Whpshudwxuhq ehl johlfkeohlehqghu Nrkohqglr{lgglfkwh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :4

914 Dxiwudjxqj ghu Wursihqrehu çfkh jhjhq gdv Yroxphq ehl 5<:N xqg PSd = Glh Uh0
juhvvlrqvsdudphwhu vlqg= d @ +47> 77	 3> 39,pp

�
xqg e @ +4> 367	 3> 335,pp 	 � 1 1 1 :9

915 Dekçqjljnhlw ghv Zdvvhuwursihqyroxphqv yrq ghu ]hlw ehl 5<:N i u guhl yhuvfklhghqh
Wursihq lq ghu Ph uhlkhqirojh Wursihq 7/ 8 xqg 9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :;

916 Dekçqjljnhlw ghv Zdvvhuwursihqyroxphqv yrq ghu ]hlw ehl 646N i u guhl yhuvfklhghqh
Wursihq lq ghu Ph uhlkhqirojh 8/ 9 xqg : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :;

917 Dekçqjljnhlw ghv Zdvvhuwursihqyroxphqv yrq ghu ]hlw ehl 668N i u guhl yhuvfklhghq
Wursihq lq ghu Ph uhlkhqirojh 7/ 8 xqg 9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :<

918 Yhujohlfk ghv jhphvvhqhq +V|peroh, xqg prghoolhuwhq +gxufkjh}rjhqh Olqlh @ nrq0
vwdqwhu Vwr� ehujdqjvnrh!}lhqw> jhvwulfkhowh Olqlh @ }hlwdekçqjljhu Vwr� ehujdqjv0
nrh!}lhqw, Yroxphqyhuodxiv lq Dekçqjljnhlw yrq ghu ]hlw ehl 5<:N xqg 9> 5PSd i u
guhl Wursihq hlqhu Vhulh 1 1 1 1 1 1 1 1 1 1 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

919 Gl�huhq} yrq jhphvvhqhp Yroxphq }x ehuhfkqhwhp Yroxphq i u ghq Wursihq 7 dxv
Vhulh 4 ehl 5<:N xqg 9> 5PSd 1 1 1 1 1 1 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

91: ]hlwolfkhu Yhuodxi ghv prghoolhuwhq Vwr� ehujdqjvnrh!}lhqwhq i u 5<: N xqg 9/5
PSd i u hlqh lq vlfk jhvfkorvvhqh Vhulh +Vhulh 4,/ zrehl Wursihq 7 ghq huvwhq Wursihq
ehl wurfnhqhp Nrkohqglr{lg gduvwhoow 1 1 1 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

91; Whpshudwxudekçqjljnhlw ghv }hlwxqdekçqjlj prghoolhuwhq Vwr� ehujdqjvnrh!}lhq0
whq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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
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514 Yhujohlfk ghu Ylvnrvlwçw i u yhuvfklhghqh Io vvljnhlwhq ehl 5<; N +qdfk Kdqgerrn
ri Fkhplvwu| dqg Sk|vlfv ^63`, 1 1 1 1 1 1 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

714 Ph surjudpp i u gdv whuqçuh V|vwhp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 78

715 ]xvdpphqidvvxqj ghu vlfk dxv ghp Prghoo hujhehqghq Vwr� ehujdqjvnrh!}lhqwhq
lq ghu Skdvhqjuhq} çfkh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 89

716 ]xvdpphqidvvxqj hlqljhu Olwhudwxugdwhq i u ghq Vwr�gxufkjdqjvnrh!}lhqwhq yhu0
vfklhghqhu whuqçuhu Vwr�v|vwhph }zlvfkhq Zdvvhu xqg rujdqlvfkhq Oùvxqjvplwwhoq 1 93

814 Yhuwhloxqjvnrh!}lhqw yrq Nrkohqglr{lg lp elqçuhq V|vwhp Nrkohqglr{lg2Zdvvhu i u
glh guhl yhuzhqghwhq Whpshudwxuhq ehl hlqhu Nrkohqglr{lgglfkwh yrq :93 nj2p

�
1 1 9<

815 ]xvdpphqidvvxqj ghu dxijhi kuwhq Olwhudwxugdwhq }xp Vwr� ehujdqj lq elqçuhq
V|vwhphq plw Nrkohqglr{lg xqg Zdvvhu e}z1 Pdlvnhlpùo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :5

914 ]xvdpphqidvvxqj ghu Prghoolhuxqjvhujheqlvvh1 Hv ehghxwhq= n lvw ghu Vwr� ehu0
jdqjvnrh!}lhqw lp }hlwxqdekçqjljhq Prghoo> n � xqg } ehvfkuhlehq glh ]hlwdekçq0
jljnhlw ghv Vwr� ehujdqjvnrh!}lhqwhq/ zrehl n � ghq nrqvwdqwhq Whup xqg } ghq
Idnwru lp }hlwdekçqjljhq Whup gduvwhoow 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

915 ]xvdpphqidvvxqj ghu Ph gdwhq dxv ghq H{shulphqwhq yrq ^:7` xqg ^55` xqg hlqljhq
Duehlwhq plw yhuglfkwhwhp Nrkohqglr{lg 1 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

916 ]xvdpphqidvvxqj ghu Hujheqlvvh ghu Vwr� ehujdqjvxqwhuvxfkxqjhq i u dooh lq glhvhu
Duehlw xqwhuvxfkwhq Vwr�v|vwhph 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;:

:14 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<9 N xqg 9/: PSd i u glh
Wursihq w4 elv w48 +Y5;, 1 1 1 1 1 1 1 1 1 1 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

:15 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<9 N xqg 9/: PSd i u glh
Wursihq w4: elv w79 +Y5;, 1 1 1 1 1 1 1 1 1 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

:16 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<9 N xqg 9/: PSd i u glh
Wursihq w7: elv w;3 +Y5;, 1 1 1 1 1 1 1 1 1 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

:17 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
5<9 N xqg 9/: PSd +Y5;, 1 1 1 1 1 1 1 1 1 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

:18 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/8 N xqg 47/3 PSd 1 1 1 <9

:19 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/8 N xqg 47/3 PSd +Y56, <:

:1: ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/8 N xqg 47/3 PSd +Y56, <;

:1; ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/8 N xqg 47/3 PSd +Y56, <<
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:1< Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
647/8 N xqg 47/3 PSd +Y56, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 433

:143 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 569/8 N xqg 57PSd i u glh
Wursihq w4 elv w4: +Y5<, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 433

:144 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 569/8 N xqg 57PSd i u glh
Wursihq w4; elv w77 +Y5<, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 434

:145 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 569/8 N xqg 57PSd i u glh
Wursihq w 78 elv w:7 +Y5<, 1 1 1 1 1 1 1 1 1 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

:146 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
569/8 N xqg 57PSd +Y5<, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 436

:147 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg </8 PSd +Y58, 436

:148 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg </8 PSd +Y58, 437

:149 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg </8 PSd +Y58, 438

:14: Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
646/7 N xqg </8 PSd +Y58, 1 1 1 1 1 1 1 1 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

:14; Juhq} çfkhqvsdqqxqj lq Dekçqjljnhlw yrq ghu ]hlw ehlvslhokdiw i u guhl Wursihq
w47/ w56 xqg w6< ehl 646/7 N xqg </8 PSd +Y58, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 439

:14< ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/7 N xqg 63/5 PSd i u
glh Wursihq w4 elv w5: +Y57, 1 1 1 1 1 1 1 1 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:

:153 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/7 N xqg 63/5 PSd i u
glh Wursihq w5; elv w88 +Y57, 1 1 1 1 1 1 1 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;

:154 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/7 N xqg 63/5 PSd i u
glh Wursihq w8; elv w:3 +Y57, 1 1 1 1 1 1 1 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<

:155 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
647/7 N xqg 63/5 PSd +Y57, 1 1 1 1 1 1 1 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<

:156 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/: PSd +Y59,443

:157 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/: PSd +Y59,444

:158 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/: PSd +Y59,445

:159 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
646/8 N xqg 46/: PSd +Y59, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 445

:15: ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/; PSd i u
glh Wursihq w4 elv w5< +Y5:, 1 1 1 1 1 1 1 1 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

:15; ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/; PSd i u
glh Wursihq w63 elv w8< +Y5:, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 447

:15< ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/; PSd i u
glh Wursihq w93 elv w:8 +Y5:, 1 1 1 1 1 1 1 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
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:163 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
646/8 N xqg 46/; PSd +Y5:, 1 1 1 1 1 1 1 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

:164 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<: N xqg 9/5 PSd i u glh
Wursihq w43 elv w46 +Y66, 1 1 1 1 1 1 1 1 1 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:

:165 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<: N xqg 9/5 PSd i u glh
Wursihq w47 elv w4: +Y66, 1 1 1 1 1 1 1 1 1 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;

:166 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<: N xqg 9/5 PSd i u glh
Wursihq w4; elv w54 +Y66, 1 1 1 1 1 1 1 1 1 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<

:167 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<: N xqg 9/5 PSd i u ghq
Wursihq w55 +Y66, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 453

:168 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w44 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 453

:169 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w45 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 454

:16: ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w46 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 454

:16; ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w47 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 455

:16< ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w48 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 455

:173 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w49 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 456

:174 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w4: +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 456

:175 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w4; +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 457

:176 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w4< +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 457

:177 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w53 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 458

:178 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w54 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 458

:179 ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w55 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 459

:17: ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w56 +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 459

:17; ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 668/7 N xqg 56/3 PSd i u
glh Wursihq w47 elv w4: +Y67, 1 1 1 1 1 1 1 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:

:17< ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 668/7 N xqg 56/3 PSd i u
glh Wursihq w4; elv w53 +Y67, 1 1 1 1 1 1 1 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;

:183 Hujheqlvvh ghu Phvvxqjhq }xp Hlqoùvhq ghv Nrkohqglr{lgv lq ghq Wursihq ehl 5<:
N xqg 9/5 PSd xqg ehl 646/7 N xqg 47/6 PSd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45<

:184 Hujheqlvvh ghu Phvvxqjhq }xp Hlqoùvhq ghv Nrkohqglr{lgv lq ghq Wursihq ehl 668/7
N xqg 56 PSd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 463

:185 Prghoolhuxqjvhujheqlvvh i u glh Wursihq w43 elv w45 ehl 5<: N xqg 9/5 PSd +Y66, 1 463
:186 Prghoolhuxqjvhujheqlvvh i u glh Wursihq w46 elv w48 ehl 5<: N xqg 9/5 PSd +Y66, 1 464
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:187 Prghoolhuxqjvhujheqlvvh i u glh Wursihq w49 elv w4; ehl 5<: N xqg 9/5 PSd +Y66, 1 464
:188 Prghoolhuxqjvhujheqlvvh i u glh Wursihq w4< elv w54 ehl 5<: N xqg 9/5 PSd +Y66, 1 465
:189 Prghoolhuxqjvhujheqlvvh i u ghq Wursihq w55 ehl 5<: N xqg 9/5 PSd +Y66, 1 1 1 1 1 465
:18: Prghoolhuxqjvhujheqlvvh i u glh Wursihq w44 elv w46 ehl 646/7 N xqg 47/6 PSd +Y68, 466
:18; Prghoolhuxqjvhujheqlvvh i u glh Wursihq w47 elv w49 ehl 646/7 N xqg 47/6 PSd +Y68, 466
:18< Prghoolhuxqjvhujheqlvvh i u glh Wursihq w4: elv w4< ehl 646/7 N xqg 47/6 PSd +Y68, 467
:193 Prghoolhuxqjvhujheqlvvh i u glh Wursihq w53 elv w55 ehl 646/7 N xqg 47/6 PSd +Y68, 467
:194 Prghoolhuxqjvhujheqlvvh i u ghq Wursihq w56 ehl 646/7 N xqg 47/6 PSd +Y68, 1 1 1 1 468
:195 Prghoolhuxqjvhujheqlvvh i u glh Wursihq w47 elv w49 ehl 668/7 N xqg 56/3 PSd +Y67, 468
:196 Prghoolhuxqjvhujheqlvvh i u glh Wursihq w4: elv w4< ehl 668/7 N xqg 56/3 PSd +Y67, 469
:197 Prghoolhuxqjvhujheqlvvh i u ghq Wursihq w53 ehl 668/7 N xqg 56/3 PSd +Y67, 1 1 1 1 469
:198 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq

ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w7 ehl 5<: N xqg 9/5
PSd +Y66, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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;

:199 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w8 ehl 5<: N xqg 9/5
PSd +Y66, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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<

:19: Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w9 ehl 5<: N xqg 9/5
PSd +Y66, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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

:19; Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w; ehl 5<: N xqg 9/5
PSd +Y66, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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

:19< Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w< ehl 5<: N xqg 9/5
PSd +Y66, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 475

:1:3 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w4 ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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

:1:4 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w5 ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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

:1:5 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w6 ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 478

:1:6 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w7 ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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

:1:7 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w8 ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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:

:1:8 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w9 ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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;

:1:9 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w: ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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<
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:1:: Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w; ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 483

:1:; Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w< ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 484

:1:< Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w43 ehl 646/7 N xqg
47/6 PSd +Y68, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 485

:1;3 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w4 ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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

:1;4 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w5 ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 487

:1;5 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w6 ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 488

:1;6 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w7 ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 489

:1;7 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w8 ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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:

:1;8 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w9 ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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;

:1;9 Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w: ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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<

:1;: Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w; ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 493

:1;; Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w< ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 494

:1;< Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w43 ehl 668/7 N xqg
56 PSd +Y67, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 495

:1<3 Hujheqlvvh ghu olqhduhq Uhjuhvvlrq ghu Dxiwudjxqj ghu Wursihqrehu çfkh D+w, lq
Dekçqjljnhlw yrp Wursihqyroxphq Y+w, i u dooh Wursihq1 Gdehl ehghxwhw d ghu
Ruglqdwhqvfkqlwwsxqnw xqg e glh Vwhljxqj1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 496

:1<4 Ndoleulhuxqj ghu H{wlqnwlrq ehl 5:3 qp lq Dekçqjljnhlw yrq ghu yrujhohjwhq Skh0
qronrq}hqwudwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 497

:1<5 Guxfndxiqhkphundoleulhuxqj ehl 5<8 N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 498
:1<6 Guxfndxiqhkphundoleulhuxqj ehl 646 N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 498
:1<7 Guxfndxiqhkphundoleulhuxqj ehl 666 N 1 1 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
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4 Hlqohlwxqj

Hlq jur hu Whlo ghu whfkqlvfkhq Fkhplh xqg ylhoh Skçqrphqh ghu sk|vlndolvfkhq Fkhplh zhughq
yrq Wudqvsruwsur}hvvhq jhsuçjw/ vr gd pdq glhvh dq yhuvfklhghqhq Vwhoohq ehredfkwhq ndqq1 Vr
lvw }1 E1 ghu Wudqvsruw yrq Zçuph xqg ghu Wudqvsruw yrq Hgxnwhq xqg Surgxnwhq zlfkwlj i u
hlqh fkhplvfkh Uhdnwlrq1 ]xu Ehvfkuhlexqj yrq vrofkhq Yrujçqjhq lq hlqhu krprjhqhq Skdvh vlqg
ehuhlwv ylhoh Prghooyruvwhooxqjhq yrukdqghq/ glh glh Uhdolwçw jxw zlhghujhehq nùqqhq1 Gdjhjhq
ehuhlwhw hv Vfkzlhuljnhlwhq/ Wudqvsruwyrujçqjh dq xqg gxufk hlqh Skdvhqjuhq}h pdwkhpdwlvfk }x
huidvvhq1 Dov huvwhv vwhoow vlfk gdehl glh Iudjh/ zdv ghqq hlqh Skdvhqjuhq}h/ lqvehvrqghuh }zlvfkhq
}zhl  xlghq Phglhq/ ehukdxsw lvw1 Lq huvwhu Qçkhuxqj zlug hlqh Ioçfkh dqjhqrpphq/ elv }x ghuhq
Huuhlfkhq vlfk glh sk|vlndolvfkhq Hljhqvfkdiwhq ghu ehlghq Skdvhq qlfkw çqghuq1 Glh Prohn oh dq
ghu Juhq} çfkh xqwhuvfkhlghq vlfk dehu ehuhlwv vhku ghxwolfk yrq ghq Prohn ohq lq ghu Nhuqskdvh
eh} jolfk ghu Zhfkvhozlunxqjhq plw ghq Qdfkeduprohn ohq/ gd glh ]dko xqg glh Duw ghu Qdfkeduq
lq ghu Nhuqskdvh dqghuv lvw dov lq ghu Juhq} çfkh1 Hv lvw dovr qlfkw }x huzduwhq/ gd vlfk Juhq} ç0
fkhqprohn oh jhqdxvr zlh Nhuqskdvhqprohn oh yhukdowhq1 Vfkolhuhqrswlvfkh Eloghu +Vfkolhuhq vlqg
Euhfkxqjvlqgh{judglhqwhq, yrq Txhuvfkqlwwhq yrq hehqhq Skdvhqjuhq}hq odvvhq dxi hlqh phkuhuh
Prohn oh glfnh Vfklfkw vfkolh hq1 Dehu lq ghu Olwhudwxu vlqg Skdvhqjuhq}hq qxu lp ]xvdpphqkdqj
plw Vwr�wudqvsruwxqwhuvxfkxqjhq dejheloghw xqg ehvrqghuv gdqq/ zhqq hv xp glh Gduvwhooxqj yrq
gxufk ghq Vwr�wudqvsruw hu}hxjwhq Juhq} çfkhqlqvwdelolwçwhq zlh Huxswlrqhq rghu Wxuexohq}hq
jhkw1 Lq hlqhu Duehlw yrq Olqgh hw do1 ^88` vlqg }zhl uxkhqgh Skdvhq gxufk hlqh Skdvhqjuhq}h
jhwuhqqw/ glh nhlqh vlfkweduhq Juhq} çfkhqlqvwdelolwçwhq dxizhlvw1 Pdq hunhqqw }zlvfkhq ghq ehl0
ghq Skdvhq hlqhq vfkzdu}hq Vwuhlihq yrq hwzd :3�p Glfnh/ ghu glh Skdvhqjuhq}h ehlqkdowhq rghu
gdplw lghqwlvfk vhlq nùqqwh1 Lp Yhujohlfk gd}x kdehq Shuwohu hw do1 ^9<` lq hlqhu N yhwwh Phvvxq0
jhq +dxfk, }xp Vwr�wudqvsruw ehu hlqh Skdvhqjuhq}h plw Kloih ghu Lqwhuihurphwulh gxufkjhi kuw1
Gdv Lqwhuihuhq}pxvwhu }hljw hlqhq gxqnohq Vwuhlihq yrq plqghvwhqv 8pp lq ghu Plwwh ghu ehlghq
Skdvhq/ zr vlfk dxfk glh Skdvhqjuhq}h yhupxwhq oç w1 Ehl ehlghq Ph phwkrghq �qghw pdq hlqhq
vfkzdu}hq Vwuhlihq/ ghu nhlqhq Dxivfkox ehu glh Vwuxnwxu ghu Skdvhqjuhq}h }xoç w1 Pdq nùqqwh
yhupxwhq/ gd glhvhu Vwuhlihq gxufk vhku jur h Euhfkxqjvlqgh{judglhqwhq hu}hxjw zlug1 Lp Ido0
oh ghu Lqwhuihurphwulh kçwwh pdq irojhqghv Elog huzduwhw= Ehqdfkeduw }xu Skdvhqjuhq}h wulww hlq
nrqwlqxlhuolfk vfkzçfkhu zhughqghu Nrq}hqwudwlrqvjudglhqw dxi/ ghu vlfk gxufk vwhwlj yhujuù huq0
gh Devwçqgh }zlvfkhq ghq Olqlhq hujlew1 Glh yrq Shuwohu hw do1 dxijhi kuwhq Eloghu }hljhq dehu
hlqhq vfkduihq ßehujdqj }zlvfkhq ghp Hlqvhw}hq ghu Lqwhuihuhq}olqlhq xqg ghu gxqnohq Vwuhlihq lq
ghu Plwwh1 Vr/ dov re pdq hlqhq vfkduihq ßehujdqj }zlvfkhq Nhuq0 xqg Juhq} çfkhqskdvh yhu0
pxwhq nùqqwh1 Dx hughp vlqg glh yrq ehlghq Dxwruhq jhixqghqh xqwhuvfklhgolfkh Glphqvlrq i u
glhvhq ßehujdqjvehuhlfk +@Skdvhqjuhq}hB, qlfkw }x hunoçuhq1 Glh Iudjh qdfk ghp Dxiedx hlqhu
Skdvhqjuhq}h lvw irojolfkhuzhlvh lpphu qrfk ehuhfkwljw1

Hlqh zhlwhuh lq ghu Olwhudwxu kçx�j glvnxwlhuwh Iudjh ehwul�w ghq Phfkdqlvpxv ghv Vwr�wudqv0
sruwv gxufk glh Skdvhqjuhq}h1 Sdvvlhuhq glh Prohn oh ghu ehujhkhqghq Vsh}lhv glh Skdvhqjuhq}h
qxu gxufk prohnxoduh Gl�xvlrq/ zrehl ghu Nrq}hqwudwlrqvjudglhqw lq ghu Skdvhqjuhq}h vwdwlrqçu
rghu lqvwdwlrqçu vhlq ndqq/ gdqq zçuh ghu Vwr� ehuwulww qlfkwv dqghuhv dov hlqh Gl�xvlrq lq ghu
Juhq} çfkhqskdvh/ zdv dov Gl�xvlrq lq hlqhp lqkrprjhqhq Phglxp rghu dov Gl�xvlrq plw hlqhp
}xvçw}olfkhq Nuçiwhihog +ehvfkohxqljhqg rghu yhuodqjvdphqg, ehwudfkwhw zhughq ndqq1 Pdq ndqq
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vlfk dehu dxfk hlqh Ehvfkohxqljxqj gxufk iuhlh Nrqyhnwlrq lq ghu Juhq} çfkh yruvwhoohq/ glh gxufk
Dxvjohlfkvvwuùpxqjhq hqwvwhkhq/ zlh pdq vlh ehlp Pdudqjrql0H�hnw ^:6` ehredfkwhw1 Qhehq glh0
vhu g|qdplvfkhq Ehwudfkwxqj nùqqhq dxfk glh fkhplvfkhq Hljhqvfkdiwhq ghu ehlghq xpjhehqghq
Skdvhq hlqh Urooh vslhohq1 Glh jhoùvwh Vxevwdq} ehzhjw vlfk plw lkuhu Vroydwk ooh lq hlqhu krpr0
jhqhq Skdvh1 Zçkuhqg ghv Gxufkwulwwv gxufk glh Skdvhqjuhq}h zlug glh Vroydwk ooh dxvjhwdxvfkw/
zrplw dxfk hlqh Zçuphwùqxqj yhuexqghq vhlq ndqq1 Glhvhu Yrujdqj ndqq vrzrko ehvfkohxqljhqg
+}1 E1 Nrqyhnwlrq gxufk Zçuphwudqvsruw, dov dxfk khpphqg +}1 E1 fkhplvfkh Uhdnwlrq, dxi ghq
Jhvdpwwudqvsruw zlunhq1 Qlppw pdq klq}x/ gd hlq gulwwhu Vwr� dxfk glh Oùvolfknhlwhq ghv xu0
vsu qjolfk elqçuhq V|vwhpv ehhlq x w/ lvw hv dxfk yruvwhooedu/ gd glh gulwwh Nrpsrqhqwh ehlp
ßehujdqj glh jdq}h rghu hlqhq Whlo vhlqhu Vroydwk ooh plwqlppw1 Dxfk glhvh Iudjh }hlfkqhw glh
Nrpsoh{lwçw ghv H{wudnwlrqvyrujdqjv de1

Gd nhlqh ghu ehlghq Iudjhq elvkhu xpidvvhqg ehdqwzruwhw zhughq nrqqwh/ kçqjw ghu Yhu0
vxfkvdxiedx xqg glh Lqwhusuhwdwlrq ghu Duehlwhq ehu H{wudnwlrqvyrujçqjh lq  xlghq Phglhq yrq
ghu whfkqlvfkhq rghu lqgxvwulhoohq Sureohpvwhooxqj de1 Vhlw ghq 83ljhu Mdkuhq vwhljw glh Surgxnw0
ylhoidow ghu fkhplvfkhq Lqgxvwulh/ vr gd glh elv gdklq qdkh}x dxvvfkolh olfk lp Oderu yhuzhqghwh
H{wudnwlrq lp Vfkhlghwulfkwhu i u glh Whfkqln ehuwudjhq zhughq px wh1 Gdudxiklq lvw gdv Lqwhuhvvh
dp H{wudnwlrqvsur}h vfkodjduwlj jhzdfkvhq xqg ylhoh Duehlwhq vxfkhq whfkqlvfkh Iudjhvwhooxqjhq
xqg Sureohph }x oùvhq1 Gxufk glh Nrpsoh{lwçw ghv Jhvdpwyrujdqjv lvw hlq H{wudnwlrqvsur}h
dxfk khxwh qrfk vfkzhu yrudxv}xehuhfkqhq/ zhvkdoe qxu nohlqh Vfdoh0xs0Idnwruhq yrq 43 elv 433
pùjolfk vlqg1

Plw ghu Hqwzlfnoxqj ghu Vfkolhuhqrswln vlqg glh Juxqgodjhq }xu Xqwhuvxfkxqj ghv Wudqvsruw0
yrujdqjv jhvfkd�hq zrughq/ rkqh lq gdv V|vwhp hlqjuhlihq }x p vvhq1 Dxfk zhqq glh txdqwlwdwlyh
Dxvzhuwxqj ghu Eloghu sureohpdwlvfk lvw/ vr nrqqwh }xp huvwhqpdo ghu Yrujdqj txdolwdwly vlfkw0
edu jhpdfkw zhughq1 Dxfk glh Qdfkirojhphwkrgh/ glh Lqwhuihurphwulh/ ghu glh johlfkh Ph juù h
}xjuxqgh olhjw/ ndqq lq ylhohq Içoohq nhlqh txdqwlwdwlyh Ehvfkuhlexqjhq olhihuq1

Jlew hv qrfk zhlwhuh Pùjolfknhlwhq hwzdv ehu ghq Vwr�dxvwdxvfk }x huidkuhq/ rkqh gdehl
rswlvfkh Phwkrghq dqzhqghq }x p vvhqB Pdq nùqqwh vlfk yruvwhoohq/ gxufk Yduldwlrq ghu sk|vlnd0
olvfkhq Hljhqvfkdiwhq Klqzhlvh dxi ghq Phfkdqlvpxv }x hukdowhq/ rkqh johlfk}hlwlj dxi hlq dqghuhv
Vwr�v|vwhp }xu fnjuhlihq }x p vvhq1 I u hlqh vrofkh Dxijdeh vfkhlqhq ehunulwlvfkh Ioxlgh ehvrq0
ghuv jhhljqhw/ gd ghuhq sk|vlndolvfkh Hljhqvfkdiwhq zlh Glfkwh/ Ylvnrvlwçw xqg Juhq} çfkhqvsdq0
qxqj vlfk plw ghp Guxfn xqg ghu Whpshudwxu lq jur hq Ehuhlfkhq çqghuq/ vr gd dxijuxqg ghu
Dekçqjljnhlw yrq glhvhq çx huhq Ehglqjxqjhq Hlq x juù hq hundqqw zhughq nùqqwhq1 Zhvfk ^<:`
kdw lq vhlqhu Duehlw yhuglfkwhwhv Nrkohqglr{lg hlqjhvhw}w/ xqg kdw i u glhvhv ehunulwlvfkh Ioxlg
ihvwjhvwhoow/ gd hv vlfk çkqolfk zlh hlqh Io vvljnhlw yhukçow1 Dxfk lq ghu yruolhjhqghq Duehlw vroo
Nrkohqglr{lg yhuzhqghw zhughq/ gd hv glh dp ehvwhq xqwhuvxfkwh Vxevwdq} lp ehunulwlvfkhq ]x0
vwdqg lvw1 Gdehl ndqq johlfk}hlwlj jhsu iw zhughq/ lqzlhzhlw glh elvkhuljhq Huidkuxqjhq dxv ghu
Io vvlj0Io vvlj0H{wudnwlrq dxi glh Io vvlj0Ioxlg0H{wudnwlrq ehuwudjhq zhughq nùqqhq1

Glh yruolhjhqgh Duehlw yhuzhqghw Nrkohqglr{lg dov ehunulwlvfkhv Ioxlg1 Nrkohqglr{lg zlug lq
ghu Qdwxuvwr!qgxvwulh khxwh ehuhlwv lp Ehuhlfk ghu Ihvwvwr�h{wudnwlrq lqgxvwulhoo hlqjhvhw}w/ gdv
ehndqqwhvwh Ehlvslho lvw glh Nr�hlqh{wudnwlrq dxv Nd�hh rghu Whh1 Gdv Nrkohqglr{lg nrpelqlhuw
yhuvfklhghqh Yruwhloh= sk|vlrorjlvfk xqehghqnolfk/ qlfkw euhqqedu xqg lq jur hq Phqjhq j qvwlj
yrukdqghq1 Ghu Hlqvdw} yrq ehunulwlvfkhp Phglxp i u glhvh Sur}hvvh orkqw vlfk dxijuxqg hlqhu
yhuidkuhqvwhfkqlvfkhq Yhuhlqidfkxqj1 Gd glh Oùvolfknhlw rujdqlvfkhu Vxevwdq}hq guxfndekçqjlj lvw/
ndqq gxufk hlqidfkh Guxfnhqwvsdqqxqj ghu jhoùvwh Vwr� jhiçoow xqg gdplw lq Uhlqirup hukdowhq
zhughq/ zçkuhqg johlfk}hlwlj gdv Oùvxqjvplwwho jhuhlqljw zlug1 Glhvhq Yruwhlo nùqqwh pdq qlfkw
qxu i u glh Ihvwvwr�h{wudnwlrq/ vrqghuq dxfk ehl hlqhu Io vvljh{wudnwlrq plw ehunulwlvfkhq Ioxl0
ghq qxw}hq1 Dxi glhvhp Jhelhw vlqg ndxp Yhuù�hqwolfkxqjhq }x �qghq1 Ylhoohlfkw jlew hv dxfk
nhlqh1 Gdkhu ehvfkçiwljw vlfk glh yruolhjhqgh Duehlw plw ghu H{wudnwlrqvudwh hlqhu rujdqlvfkhq

5



Yhuelqgxqj/ vwhooyhuwuhwhqg lvw glhv Skhqro/ dxv hlqhu zç uljhq Oùvxqj plw Kloih yrq yhuglfkwhwhp
Nrkohqglr{lg1 Gdehl zlug hlq Hlq}howursihq dxv zç uljhu Oùvxqj hu}hxjw xqg gdv Nrkohqglr{lg
eloghw gdv Nrqwlqxxp1 Qdfkghp hlqh ehvwlppwh Nrqwdnw}hlw yhuvwulfkhq lvw/ zlug ghu Wursihq
dxv ghu Nrkohqglr{lgxpjhexqj hqwihuqw xqg glh Nrq}hqwudwlrq ghv qrfk lp Wursihq yhueohlehq0
ghq Skhqrov plw Kloih ghu XY0Vshnwurvnrslh jhphvvhq1 Gxufk Yduldwlrq ghu Nrqwdnw}hlw }zlvfkhq
Zdvvhuwursihq xqg Nrkohqglr{lgnrqwlqxxp hukçow pdq hlqhq Nrq}hqwudwlrqvyhuodxi plw ghu ]hlw/
ghu plw hlqhp Prghoo lqwhusuhwlhuw zhughq px 1 Xp hyhqwxhooh Hlq x juù hq hunhqqhq }x nùqqhq/
zlug lq hlqhu Ph uhlkh glh Whpshudwxu ehl johlfkeohlehqghu Nrkohqglr{lgglfkwh xqg lq hlqhu }zhlwhq
Ph uhlkh glh Nrkohqglr{lgglfkwh ehl johlfkeohlehqghu Whpshudwxu yhuçqghuw1

Zhlwhuklq vroo gdv ghp whuqçuhq V|vwhp }xjuxqgh olhjhqgh ]zhlskdvhqv|vwhp Zdvvhu2Nrkohq0
glr{lg qçkhu xqwhuvxfkw zhughq1 Hv zlug gdv Hlqgulqjhq yrq Nrkohqglr{lg lq hlqhq Zdvvhuwursihq
xqg gdv Dx ùvhq hlqhv Zdvvhuwursihqv lp Nrkohqglr{lg jhwuhqqw yrqhlqdqghu ehredfkwhw1 ßehu glh
Dx ùvxqjvjhvfkzlqgljnhlwhq hlqhu Io vvljnhlw +phlvwhqv odqjnhwwljh Prohn oh, lq Nrkohqglr{lg vlqg
ehuhlwv hlqh nohlqh Dq}dko yrq Duehlwhq gxufkjhi kuw zrughq/ gd vlh ghu lq ghu Whfkqln hlqjhvhw}whq
Ihvwvwr�h{wudnwlrq dp qçfkvwhq nrpphq1
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4 Hlqohlwxqj
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5 Doojhphlqh Juxqgodjhq

Glhvhv Ndslwho glhqw ghu Gduvwhooxqj hlqljhu juxqgohjhqghu Dvshnwh/ glh }xp Yhuvwçqgqlv ghu Duehlw
ehlwudjhq vroohq1 Gd}x jhkùuhq }xp hlqhq ghu Vwr�wudqvsruw gxufk hlqh Skdvhqjuhq}h/ dehu dxfk
Juxqgodjhq }xp idoohqghq Wursihq/ dx hughp hlqh nxu}h Ehvfkuhlexqj ghu yhuzhqghwhq Phwkrgh
}xu Ehvwlppxqj ghu Juhq} çfkhqvsdqqxqj1 Devfkolh hqg vroo gdv ]zhlvwr�0V|vwhp ehunulwlvfkhv
Nrkohqglr{lg2Zdvvhu hlqjhkhqghu ehwudfkwhw zhughq1

514 Vwr�wudqvsruw

Glh lq ghu fkhplvfkhq Lqgxvwulh hlqjhvhw}whq wkhuplvfkhq Wuhqqsur}hvvh zhughq gxufk }zhl sk|vlnd0
olvfk0fkhplvfkh Ehuhlfkh ehkhuuvfkw= glh Wkhuprg|qdpln xqg mhjolfkh Duw yrq Wudqvsruwsur}hvvhq1
Dxi ghp Jhelhw ghu Wkhuprg|qdpln lvw ehuhlwv jur hv Yhuvwçqgqlv xqg hlqh jxwh Gdwhqedvlv yru0
kdqghq1 Dxfk glh pdwkhpdwlvfkh Ehvfkuhlexqj ghu Wudqvsruwyrujçqjh lqqhukdoe hlqhu Skdvh plw
Kloih ghu Gl�xvlrq rghu ehl Nrqyhnwlrq plw Vwuùpxqjvg|qdpln lvw pùjolfk1 Sureohph ehuhlwhw
glh Vwr� ehuwudjxqj gxufk hlqh Skdvhqjuhq}h/ rezrko ehuhlwv hlqh qdkh}x xq ehuvfkdxeduh Ylho0
}dko yrq Yhuù�hqwolfkxqjhq dxi ghp Jhelhw ghu Io vvlj0Io vvlj0H{wudnwlrq xqg ghu Jdvdevruswlrq
yruolhjhq1

Glh yhuvfklhghqhq Oderuphwkrghq }xu Xqwhuvxfkxqj ghu Vwr� ehuwudjxqj vlqg lq hlqhp Uh0
ylhzduwlnho yrq Kdqqd xqg Qreho ^64` vhku dqvfkdxolfk xqg v|vwhpdwlvfk }xvdpphqjhid w1 Zlug
hlqh Oùvxqj }x hlqhp nrqnuhwhq Wuhqqsureohp jhvxfkw/ vr vwhkhq gdv Vwr�v|vwhp xqg phlvw dxfk
ghu H{wudnwru ehuhlwv ihvw1 Glh qùwljhq Phvvxqjhq }xu Dssdudwhdxvohjxqj zhughq lq vrofkhq Ds0
sdudwxuhq gxufkjhi kuw/ glh hlqh ohlfkwh ßehuwudjxqj dxi ghq whfkqlvfkhq Pd vwde }xodvvhq1 Vroohq
sulq}lslhooh Huidkuxqjhq ehu glh V|vwhpdwln ghv Vwr�wudqvsruwv lq Eh}xj dxi çx huh Sdudphwhu
hukdowhq zhughq/ vr zhughq glh Xqwhuvxfkxqjhq plw Kloih yrq Prghooh{wudnwruhq/ }1 E1 U ku}hoohq/
Idoo�oph rghu Hlq}howursihq gxufkjhi kuw1 Vrzrko lq hlqhu whfkqlvfkhq rghu kdoewhfkqlvfkhq Nr0
orqqh zlh dxfk lq hlqhp Prghooh{wudnwru zlug ghu H{wudnwlrqviruwjdqj pdnurvnrslvfk ehredfkwhw1
Hu vhw}w vlfk dxv yhuvfklhghqhq sdudoohohq Yrujçqjhq zlh Gl�xvlrq/ Nrqyhnwlrq xqg Vwr�gxufkjdqj
}xvdpphq1 Hlqh plnurvnrslvfkh Ehwudfkwxqj i kuw }xp ehvvhuhq Yhuvwhkhq ghv Wudqvsruwphfkd0
qlvpxv ehu glh Skdvhqjuhq}h1 Hv zhughq Xqwhuvxfkxqjvphwkrghq dqjhzhqghw/ glh qlfkw lq ghq
Ph yhuodxi hlqjuhlihq1 Vrofkh H{shulphqwh zhughq lp doojhphlqhq rkqh mhjolfkh çx huh Nrqyhnwlr0
qhq gxufkjhi kuw1 Glhvh Hujheqlvvh vlqg mhgrfk }xu Dxvohjxqj hlqhu Nrorqqh i u hlq ehvwlppwhv
Wuhqqsureohp qlfkw jhhljqhw1 Johlfk}hlwlj vlqg Yhuvxfkh xqwhuqrpphq zrughq/ xp ghq Vwr� ehu0
jdqj gxufk hlqh Skdvhqjuhq}h pdwkhpdwlvfk }x ehvfkuhlehq1 Gdehl vwhoow vlfk ehvrqghuv glh Iudjh
qdfk ghu Yhul�}lhuxqj glhvhu Prghooh/ glh kçx�j qxu vfkzhu rghu lqgluhnw pùjolfk lvw1 Dx hughp
px pdq klq}xi jhq/ gd glh Hujheqlvvh ghu H{shulphqwh yhuvfklhghqhu Dxwruhq vlfk pdqfkpdo
qlfkw }xu Ghfnxqj eulqjhq odvvhq1 I u ghq Jhvdpwsur}h ghv Vwr�wudqvsruwv vslhow qlfkw qxu ghu
Vwr� ehujdqj hlqh Urooh/ vrqghuq dxfk glh Vwuùpxqjvg|qdpln1 Glh Nrpsoh{lwçw ghv Jhvdpwsur0
}hvvhv kdw elvkhu hlqh Yrudxvehuhfkqxqj ghv Vwr�gxufkjdqjv yhuklqghuw1
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5 Doojhphlqh Juxqgodjhq

51414 Vwr� ehujdqjvprghooh

Lq ylhohq Ohkue fkhuq }xu fkhplvfkhq Whfkqrorjlh zlug xqwhu dqghuhp dxfk ghu Vwr�wudqvsruw
ehwudfkwhw/ gd hu hlqh zhvhqwolfkh Juxqgodjh ghu Yhuidkuhqvwhfkqln lvw1 ]xu Ehvfkuhlexqj ghv
Vwr�wudqvsruwv rkqh çx huh Nrqyhnwlrq lq hlqhu Skdvh }lhkw pdq glh Gl�xvlrqvjhvhw}h qdfk Ilfn +41
xqg 51 Ilfnvfkhv Jhvhw} i u hlqh Ruwvnrruglqdwh, khudq/ xqg gh�qlhuw hlqhq Gl�xvlrqvnrh!}lhqwhq
G

41 Ilfnvfkhv Jhvhw}=
�
q@ �GD

Cf

C{
> +514,

gdehl ehghxwhw
�
q hlqhq Vwr�phqjhqvwurp/ ghu dxijuxqg hlqhv Nrq}hqwudwlrqvjhiçoohv

� �� � hqwodqj
ghu {0Ulfkwxqj gxufk hlqh Txhuvfkqlwwv çfkh D yruolhjw1 Ehl lqvwdwlrqçuhq Sur}hvvhq px glh
]hlwdekçqjljnhlw ghv Nrq}hqwudwlrqvjudglhqwhq hqwodqj glhvhu Udxpulfkwxqj ehu fnvlfkwljw zhughq=

51 Ilfnvfkhv Jhvhw}=
Cf

Cw
@ G

C
�
f

C{
� = +515,

Glh johlfkh Lghh olhjw dxfk ghu Vwr� ehuwudjxqj }xjuxqgh1 Ghu Vwr�vwurp lvw hlqhp Vwr�wudqvsruw0
nrh!}lhqwhq n xqg hlqhu Nrq}hqwudwlrqvgl�huhq} �f sursruwlrqdo

�
q@ nD�f= +516,

Lq ghu Yhuidkuhqvwhfkqln zhughq }xu Ehvfkuhlexqj yrq Vwr�wudqvsruw }zlvfkhq }zhl qlfkwplvfk0
eduhq Skdvhq ehu hlqh Skdvhqjuhq}h }zhl Ehjul�h ^5:`^58` yhuzhqghw= Vwr� ehujdqj xqg Vwr�0
gxufkjdqj1 Klqwhu ghp Ehjul� Vwr� ehujdqj vwhfnw irojhqgh Yruvwhooxqj= ]zhl qlfkwplvfkeduh
Skdvhq zhughq gxufk hlqh xqhqgolfk g qqh Skdvhqjuhq}h yrqhlqdqghu jhwuhqqw1 Zçkuhqg glh ehl0
ghq Nhuqskdvhq krprjhq gxufkplvfkw vlqg/ olhjhq }x ehlghq Vhlwhq ghu Skdvhqjuhq}h odplqduh
Juhq}vfklfkwhq yru/ ghuhq Vfklfkwglfnhq yrp  xlgg|qdplvfkhq ]xvwdqg ghu dqjuhq}hqghq Yrox0
phqskdvh dekçqjw1 Ghu Wudqvsruw ehu glhvhq Ilop vwhoow hlqhq Zlghuvwdqg gdu/ vr gd vlfk hlq
Nrq}hqwudwlrqvjudglhqw �f � i u glh ehwudfkwhwh Nrpsrqhqwh l elv }xp Huuhlfkhq ghu Skdvhqjuhq}h
dxveloghw1 Pdq gh�qlhuw hlqhq Vwr� ehujdqjvnrh!}lhqwhq n

� �� / ghu glh Sursruwlrqdolwçw }zlvfkhq

Vwr�vwurp
�
q xqg ghp Nrq}hqwudwlrqvjudglhqwhq �f � dxv Nhuqskdvhqnrq}hqwudwlrq f �� xqg Skdvhq0

juhq} çfkhqnrq}hqwudwlrq f
�� ehvfkuhlew=

�
q@ n

� �� D+f �� � f
�� , +517,

Gd }x ehlghq Vhlwhq ghu Skdvhqjuhq} çfkh Iloph yruolhjhq/ h{lvwlhuw dxfk mhzhlov hlq Vwr� ehu0
jdqjvnrh!}lhqw eh}rjhq dxi glh ehwudfkwhwh Skdvh +n

� �� xqg n
� ��� ,1 Dxfk gdv Sdvvlhuhq ghu Skdvhq0

juhq} çfkh ndqq hlq �Klqghuqlv� gduvwhoohq/ gdv dov Vwr� ehujdqj dq2lq ghu Skdvhqjuhq} çfkh
^7` eh}hlfkqhw zlug1 Lp doojhphlqhq zlug glhvhu Vwr� ehujdqj vhku vfkqhoo dqjhqrpphq/ vr gd
glh ehlghq Juhq} çfkhqnrq}hqwudwlrqhq ghu lq Nrqwdnw vwhkhqghq Skdvhq ehu gdv Yhuwhloxqjv0
johlfkjhzlfkw ehvfkulhehq zhughq nùqqhq1 Glhvh Dqqdkph ndqq xqj owlj zhughq/ zhqq fkhplvfkh
Uhdnwlrqhq lq rghu dq ghu Skdvhqjuhq} çfkh deodxihq rghu zhqq rehu çfkhqdnwlyh Vxevwdq}hq
+dxfk lq Vsxuhq, yrukdqghq vlqg/ glh glh Skdvhqjuhq} çfkh eorfnlhuhq xqg gdplw ghq Wudqvsruw
ehklqghuq1 Lp Xqwhuvfklhg }xp Vwr� ehujdqj lvw ghu Ehjul� Vwr�gxufkjdqj qlfkw dq hlq Jhgdq0
nhqprghoo jhexqghq1 Glh Nrq}hqwudwlrqvgl�huhq} lq Johlfkxqj 516 lvw klhu glh Gl�huhq} dxv ghu
Nhuqskdvhqnrq}hqwudwlrq f

�� ghu Skdvh � xqg ghu Nhuqskdvhqnrq}hqwudwlrq f
� �� ghu Skdvh � � pxowl0

sol}lhuw plw ghp Yhuwhloxqjvnrh!}lhqwhq N � ghu Nrpsrqhqwh l lq ghq ehlghq Skdvhq=

�
q@ n

�� D+f �� �N � f   � , +518,
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514 Vwr�wudqvsruw

Dxfk lq glhvhp Idoo zlug hlqh Skdvh dov Eh}xj jhvhw}w/ vr gd vlfk }zhl Vwr�gxufkjdqjvnrh!}lhqwhq
n � +n �� xqg n

� �� , hujhehq1 Xqwhu ghu Dqqdkph ghu Hlqvwhooxqj ghv Yhuwhloxqjvjohlfkjhzlfkwv lq ghu
Skdvhqjuhq} çfkh ndqq pdq hlqh Eh}lhkxqj }zlvfkhq Vwr� ehu0 xqg Vwr�gxufkjdqjvnrh!}lhqwhq
khuohlwhq1 Hv }hljw vlfk/ gd ghu Vwr�gxufkjdqj dov Ehvfkuhlexqj i u ghq Jhvdpwsur}h jhowhq
ndqq/ gd vlfk ghu Vwr�gxufkjdqjvzlghuvwdqg eh}rjhq dxi Skdvh

�
vlfk }xvdpphqvhw}w dxv ghu

Vxpph ghu Vwr� ehujdqjvzlghuvwçqgh/ zrehl ghu Vwr� ehujdqjvzlghuvwdqg eh}rjhq dxi Skdvh
� �

plw ghp Yhuwhloxqjvnrh!}lhqwhq jhzlfkwhw zlug=

4

n
�� @ 4

n
� �� .

N �
n
� ��� e}z1

4

n
� �� @ 4

n
� ��� .

4

N � n � �� = +519,

Lq ghq irojhqghq Devfkqlwwhq zhughq yhuvfklhghqh Wudqvsruwprghooh huoçxwhuw/ ghuhq Gduvwho0
oxqj lp zhvhqwolfkhq ghu Ehvfkuhlexqj yrq Mdyhg ^78` irojw1

5141414 ]zhl�op0Prghoo

Gdv hlqidfkvwh Prghoo }xu Ehvfkuhlexqj yrq Vwr�wudqvsruw ehu hlqh Skdvhqjuhq}h zxugh yrq Oh0
zlv xqg Zklwpdq 4<57 ^86` hqwzlfnhow1 Hv zhughq }zhl Dqqdkphq jhpdfkw= ]xp hlqhq zlug glh
Nrq}hqwudwlrqvjudglhqwhq lp Juhq}�op olqhdulvlhuw xqg }xp dqghuhq zlug dov glh jhoùvwh Nrpsr0
qhqwh qxu gxufk prohnxoduh Gl�xvlrq dq glh Skdvhqjuhq} çfkh wudqvsruwlhuw1 Gdehl eloghw vlfk
hlq vwdwlrqçuhv Nrq}hqwudwlrqvsur�o lq ghu Qçkh ghu Juhq} çfkh dxv1 Vr zlug hlqh Wuhqqnrorqqh
qdfk lkuhu Hlqidku}hlw vwdwlrqçu1 Gdv vlfk dxveloghqgh Nrq}hqwudwlrqvsur�o lvw }zdu ruwvdekçqjlj
hqwodqj ghu Nrorqqhqkùkh/ dehu dq mhghu Srvlwlrq }hlwxqdekçqjlj1 Ghu Vwr� ehujdqjvnrh!}lhqw n
lvw qdfk ghu ]zhl�opwkhrulh gh�qlhuw dov=

n �
G

�
= +51:,

Ghu Vwr� ehujdqj lvw dovr gluhnw sursruwlrqdo ghu Gl�xvlrq1

5141415 Shqhwudwlrqvprghoo

Kljelh kdw lq vhlqhp Prghoo +4<68, ^6<` dqjhqrpphq/ gd lq hlqhu Nrorqqh glh Nrqwdnw}hlwhq vr
nxu} vlqg/ gd hv dq ghq Skdvhqjuhq} çfkhq qlfkw }xp Huuhlfkhq hlqhv vwdwlrqçuhq Nrq}hqwudwl0
rqvsur�ov nrppw1 Vr zhughq Yroxphqhohphqwh gxufk Nrqyhnwlrq dq glh Skdvhqjuhq}h wudqvsru0
wlhuw xqg yhueohlehq i u hlqh gh�qlhuwh xqg i u dooh Yroxphqhohphqwh johlfkh Nrqwdnw}hlw w ! dq
ghu Juhq} çfkh1 Lq glhvhu ]hlw gl�xqglhuw gdv hqwkdowhqh H{wudnw lq glh ehqdfkeduwh Skdvh/ elv
gdv Yroxphqhohphqw gxufk hlq iulvfkhv huvhw}w zlug1 Dxv ghu Khuohlwxqj hujlew vlfk hlq dqghuhu
]xvdpphqkdqj i u ghq Vwr� ehujdqjvnrh!}lhqwhq n=

n @ 5

u

G

�w ! = +51;,

Lp Xqwhuvfklhg }x Johlfkxqj 51: �qghw Kljelh i u ghq Vwr� ehujdqjvnrh!}lhqwhq hlqh Dekçq0
jljnhlw plw ghu Zxu}ho ghv Gl�xvlrqvnrh!}lhqwhq1 Glh lq Johlfkxqj 51; hqwkdowhqh Nrqwdnw}hlw
w ! i u glh Yroxphqhohphqwh lvw qxu plw Kloih yrq Dqqdkphq ehu glh Vwuùpxqjvehglqjxqjhq }x
ehvwlpphq1

5141416 Rehu çfkhqhuqhxhuxqjvprghoo

Glhvhv Prghoo zxugh 4<84 yrq Gdqfnzhuwv ^48` hqwzlfnhow1 Hv srvwxolhuw/ gd glh Wxuexohq} ghu
Yroxphqskdvhq elv dq glh Skdvhqjuhq}h khudquhlfkw1 Gdgxufk zlug glh Skdvhqjuhq}h vwçqglj

:



5 Doojhphlqh Juxqgodjhq

gxufk iulvfkh Yroxphqhohphqwh dxv ghu Exonskdvh huqhxhuw1 Gdv �Ohehqvdowhu� glhvhu wxuexohqwhq
Yroxphqhohphqwh lvw vhku yhuvfklhghq xqg ndqq yrq Qxoo elv xqhqgolfk uhlfkhq/ ehyru vlh zlhghu
lq glh Yroxphqskdvh }xu fnjhvfkzhppw zhughq1 Hv zlug hlqh Zdkuvfkhlqolfknhlwvglfkwhixqnwlrq
! +w, i u glh hlq}hoqhq Ohehqvdowhu dqjhvhw}w=

! +w, @ vh 	�" # = +51<,

Gdehl lvw v glh Rehu çfkhqhuqhxhuxqjvudwh/ glh i u jhjhehqh k|gurg|qdplvfkh Ehglqjxqjhq nrq0
vwdqw lvw1 Gd glh Huqhxhuxqjvzdkuvfkhlqolfknhlw qlfkw yrp Ohehqvdowhu ghv Yroxphqhohphqwv de0
kçqjw/ hqwvwhkw hlqh Dowhuvyhuwhloxqj/ glh dxi hlqhu }xiçooljhq Huqhxhuxqj ehuxkw1 Hv oç w vlfk
irojhqghu Vwr� ehujdqjvnrh!}lhqw deohlwhq=

n @
s
Gv= +5143,

Zlh lp Shqhwudwlrqvprghoo kçqjhq dxfk klhu ghu Vwr� ehujdqj0 xqg ghu Gl�xvlrqvnrh!}lhqw ehu
glh Zxu}ho plwhlqdqghu }xvdpphq1 Glh Rehu çfkhqhuqhxhuxqjvudwh px jhphvvhq zhughq/ vr gd
glh Dqzhqgedunhlw dxi glhvh V|vwhph ehvfkuçqnw eohlew1

Lq ghu Olwhudwxu vlqg qrfk zhlwhuh Rehu çfkhqdowhuyhuwhloxqjvixqnwlrqhq yrujhvfkodjhq zrughq1
Dxfk glh Ehvfkuçqnxqj dxi prohnxoduh Gl�xvlrq lvw whlozhlvh dxijhkrehq xqg hlqh Huzhlwhuxqj dxi
nrqyhnwlyh Gl�xvlrq gxufkjhi kuw zrughq1 Hlqh ]xvdpphqidvvxqj ghu lq ghu Olwhudwxu hqwkdowhqhq
Prghooh vlqg }1 E1 ehl Mdyhg ^78`/ Phuvpdqq ^8<` xqg Shuwohu hw do1 ^9<` }x �qghq1

5141417 Ilop0Shqhwudwlrqv0Prghoo

Nrpelqlhuw pdq glh reljhq Prghooh/ vr nrppw pdq }xp Ilop0Shqhwudwlrqv0Prghoo/ gdv 4<8; yrq
Wrru xqg Pdufkhoor ^<4` hqwzlfnhow zxugh1 Glh Dxwruhq qhkphq hlqh Juhq}vfklfkw }zlvfkhq Skd0
vhqjuhq} çfkh xqg Yroxphqskdvh dq1 Zlh lp Ilopprghoo lvw glh Yroxphqskdvh krprjhq xqg
çqghuw lkuh Nrq}hqwudwlrq qlfkw/ dehu glh Juhq}vfklfkw lvw qlfkw uxklj/ vrqghuq zlug nrqwlqxlhuolfk
gxufk iulvfkh Yroxphqhohphqwh dxv ghu Exonskdvh huqhxhuw/ vr gd dxfk lq glhvhp Prghoo hlqh
Dqqdkph ehu glh Rehu çfkhqdowhuyhuwhloxqj qùwlj lvw1 Ghu Dxvwdxvfk ghv H{wudnwv vhoevw lvw
vwdwlrqçu1

I u odqjh Nrqwdnw}hlwhq ghu Yroxphqhohphqwh hukçow pdq hlqhq Dxvguxfn/ ghu hlqh Sursru0
wlrqdolwçw }zlvfkhq ghp Gl�xvlrqv0 xqg Vwr� ehujdqjvnrh!}lhqwhq dqjlew1 Vrzrko ehl Dqqdkph
hlqhu hlqkhlwolfkhq zlh dxfk hlqhu ]xidoovyhuwhloxqj ghv Dowhuv ghu Rehu çfkhq xlghohphqwh zlug
ghu Dxvguxfn dxv ghp ]zhl�opprghoo jhixqghq1

Hqwvsuhfkhqg hukçow pdq ehl nxu}hq Nrqwdnw}hlwhq ghu Yroxphqhohphqwh mhzhlov Dxvgu fnh/
glh ghqhq ghu Shqhwudwlrqv0 e}z1 Rehu çfkhqhuqhxhuxqjvprghooh çkqhoq/ zhqq glh hqwvsuhfkhq0
ghq Rehu çfkhqdowhuyhuwhloxqjhq hlqjhvhw}w zhughq1 Dehu hv eohlew dxfk klhu gdv Sureohp/ gd
nhlqh ghu mhzhloljhq Juù hq zlh Hlqgulqjwlhih/ Rehu çfkhqhuqhxhuxqjvudwh rghu Nrqwdnw}hlw ghu
Yroxphqhohphqwh ehuhfkhqedu lvw1

Doohq klhu ehvfkulhehqhq Prghoohq lvw jhphlqvdp/ gd ghu Vwr�wudqvsruw ehu glh Skdvhqjuhq}0
vfklfkw plw Kloih ghu prohnxoduhq Gl�xvlrq rghu dxijuxqg ghu Vwuùpxqjvyhukçowqlvvh plw Kloih ghu
nrqyhnwlyhq Gl�xvlrq huirojw1 Juhq} çfkhqlqvwdelolwçwhq vlqg lq nhlqhp ghu wkhruhwlvfkhq Prgho0
oh hqwkdowhq/ vr gd Vwr�wudqvsruwehvfkohxqljxqj zhghu gxufk xqjhrugqhwh qrfk gxufk jhrugqhwh
Lqvwdelolwçw ehu fnvlfkwljw lvw1

51415 Juhq} çfkhqlqvwdelolwçwhq

Vsrqwdqh Juhq} çfkhqehzhjxqjhq vlqg ehuhlwv lp yhujdqjhqhq Mdkukxqghuw/ }1 E1 4;88 yrq Wkrp0
vrq rghu 4;98 yrq Pdudqjrql +hlq nxu}hu jhvfklfkwolfkhu Deul lvw ehl Vdzlvwrzvnl ^:6` xqg Shuwohu

;
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hw do1 ^9<` }x �qghq,/ vr gd gdv Skçqrphq iu k hundqqw zxugh1 Juhq} çfkhqlqvwdelolwçwhq zhughq
lq jhrugqhwh xqg xqjhrugqhwh Juhq} çfkhqnrqyhnwlrqhq xqwhuvfklhghq1 Ehlgh i kuhq }x hlqhu hu0
kùkwhq H{wudnwlrqvudwh xqg gdplw }x nohlqhuhq H{wudnwlrqvnrorqqhq/ zhvkdoe ehu lku Dxiwuhwhq de
ghq 83ljhu Mdkuhq v|vwhpdwlvfkh Duehlwhq gxufkjhi kuw zxughq1 Vdzlvwrzvnl ^:6` kdw glhvh }xvdp0
phqjhwudjhq xqg dxvi kuolfk ehvsurfkhq1 Xuvdfkh i u glh Juhq} çfkhqlqvwdelolwçw lvw glh Nrq}hq0
wudwlrqvdekçqjljnhlw ghu Juhq} çfkhqvsdqqxqj/ glh }x vsrqwdqhq Vwuùpxqjhq lq ghu Skdvhqjuhq}h
zçkuhqg ghv Vwr�wudqvsruwv i kuw1 Glh kçx�jvwh Irup hlqhu jhrugqhwhq Juhq} çfkhqlqvwdelolwçw
vlqg Nrqyhnwlrqv}hoohq/ dxfk Uroo}hoohq jhqdqqw1 Deelogxqj 514 }hljw hlqhq Txhuvfkqlww gxufk hlqh
Uroo}hooh/ glh yrq yhuvfklhghqhq Dxwruhq plw Kloih nohlqhu Sduwlnho vlfkwedu jhpdfkw zxughq ^:6`^:9`
^88`1 Mh qdfk Vwr�v|vwhp vlqg glh Iruphq ghu Uroo}hoohq yhuvfklhghq jur xqg xqwhuvfklhgolfk jh0

Phase 1

Phase 2

Deelogxqj 514= Vnl}}h hlqhv Txhuvfkqlwwv gxufk hlqh Skdvhqjuhq}h plw Uroo}hoohq

irupw1 4<8< lvw yrq Vwhuqolqj xqg Vfulyhq ^;3` hlqh dxfk khxwh qrfk ylho ehdfkwhwh wkhruhwlvfkh
Ehkdqgoxqj glhvhv Skçqrphqv yrujhqrpphq zrughq/ zrplw }xp huvwhq Pdo plw krkhu Yhuoç 0
olfknhlw yrudxvehvwlppw zhughq ndqq/ re gdv yhuzhqghwh Vwr�v|vwhp hlqh vwdeloh Juhq} çfkh rghu
Uroo}hoohq hu}hxjw1 Sulpçuidnwruhq vlqg=

� Ulfkwxqj ghv Vwr�wudqvsruwv

� Yru}hlfkhq ghu Çqghuxqj ghu Juhq} çfkhqvsdqqxqj qdfk ghu Nrq}hqwudwlrq
� $� �

� Yhukçowqlv ghu Gl�xvlrqvnrh!}lhqwhq
%�&%('

� Yhukçowqlv ghu nlqhpdwlvfkhq Ylvnrvlwçwhq
) &) ' 1

Pdq hunhqqw/ gd yru doohp Vwr�hljhqvfkdiwhq glhvhv Skçqrphq ehhlq x hq1
]x ghq xqjhrugqhwh Juhq} çfkhqlqvwdelolwçwhq }çkohq Skçqrphqh zlh rv}loolhuhqgh Uroo}hoohq/

Huxswlrq rghu vsrqwdqhv Hpxojlhuhq1 Qhehq ghq Vwr�hljhqvfkdiwhq lvw lq glhvhq Içoohq glh Gl�huhq}
ghu Nrq}hqwudwlrqhq lq ehlghq Skdvhq hlq zlfkwljhu Idnwru/ ghu }xp Dxiwuhwhq yrq Juhq} çfkhq0
vwuùpxqjhq i kuhq ndqq1 Glh nohlqvwh qùwljh Nrq}hqwudwlrqvgl�huhq} zlug dov nulwlvfkh Nrq}hq0
wudwlrq eh}hlfkqhw1 I u hlqh jdq}h Uhlkh yrq Vwr�v|vwhphq kdehq Qdndlnh xqg Wdgdnl ^96` hlqhq
kçqjhqghq Wursihq plw Vfkolhuhqrswln xqwhuvxfkw1 Zçkuhqg i u hehqh Juhq} çfkhq glhvh nulwlvfkh
Nrq}hqwudwlrq qxu yrp Vwr�v|vwhp dekçqjw/ �qghw pdq ehl ghu jhnu ppwhq Juhq} çfkh hlqh
Dekçqjljnhlw yrp Udglxv/ zrehl jlow= Mh nohlqhu ghu Wursihq ghvwr juù hu ndqq glh Nrq}hqwud0
wlrqvgl�huhq} zhughq/ ehyru hlq Wursihq Juhq} çfkhqlqvwdelolwçwhq huiçkuw1 Ehl nohlqhq Wursihq
ehuzlhjw glh Juhq} çfkhqvsdqqxqj glh Jhzlfkwv0 xqg Dxiwulhevnudiw vrzhlw/ gd nohlqh Vwùuxq0
jhq dq ghu Rehu çfkh dxfk ehl juù huhu wuhlehqghu Nudiw gxufk hukùkwh Nrq}hqwudwlrq qlfkw }x

<



5 Doojhphlqh Juxqgodjhq

Juhq} çfkhqlqvwdelolwçwhq i kuw1 Vwuùpw glh nrqwlqxlhuolfkh Skdvh xp hlqhq Wursihq/ �qghq Zroi
xqg Vwlfkopdlu ^435` hlqh Dekçqjljnhlw ghu nulwlvfkhq Nrq}hqwudwlrq yrq ghu Vwuùpxqjvjhvfkzlq0
gljnhlw ghu nrqwlqxlhuolfkhq Skdvh/ g1 k1 glh }xvçw}olfkh Uhlexqjvnudiw dq ghu Skdvhqjuhq}h zlunw
ghu vwdelolvlhuhqghq Juhq} çfkhqvsdqqxqj hqwjhjhq xqg iùughuw gdv Dxiwuhwhq yrq Juhq} çfkhqlq0
vwdelolwçw1 Wkruqwrq hw do1 ^;<` ehvwçwljhq glh Dqqdkph/ gd hlqh Juhq} çfkhqehzhjxqj gxufk ghq
Vwr�wudqvsruw vhoevw khuyrujhuxihq zlug1 Lku H{shulphqw ehvwhkw dxv hlqhp kçqjhqghq Wursihq/
lq ghp gxufk Odvhuhlqvwudkoxqj hlq nohlqhu Idue hfn plw hlqhu Ioçfkh yrq hwzd 4pp

�
xqg hlqhu

Hlqgulqjwlhih yrq 83 qp dq ghu Wursihqrehu çfkh hu}hxjw zlug1 Plw Kloih hlqhu Krfkjhvfkzlq0
gljnhlwvylghrndphud zlug gdv Yhukdowhq ghv Iohfnv ehl ghu Wursihqelogxqj lq Dekçqjljnhlw yrq
ghu ]hlw ehredfkwhw1 Rkqh Vwr�wudqvsruw huiçkuw ghu Iohfn nhlqh Vwùuxqjhq xqg eohlew dov vrofkhv
hukdowhq/ rezrko zçkuhqg ghu Elogxqj ]lunxodwlrq lp Wursihq dxiwulww1 Glhvh Vwuùpxqj hu}hxjw
r�hqvlfkwolfk dehu lq ghu Rehu çfkh nhlqh Jhvfkzlqgljnhlwvnrpsrqhqwh vhqnuhfkw }xu Rehu çfkh1
Hv zlug dovr ehl ghu Elogxqj qxu ghu Nhuqskdvhqwudqvsruw }xu Rehu çfkh ehvfkohxqljw/ qlfkw ghu
Vwr�gxufkjdqj vhoevw1 Gdv jhzçkowh Vwr�v|vwhp +Wroxrowursihq plw jhoùvwhp Dfhwrq xqg Zdvvhu
dov Nrqwlqxxp, eloghw qdfk Vwhuqolqj xqg Vfulyhq hlqh lqvwdeloh Juhq} çfkh1 Ehuhlwv 53pv qdfk
ghu Wursihqelogxqj kdw vlfk glh Irup ghv Iohfnv ghxwolfk yhuçqghuw/ glh Vwùuxqjhq lq ghu Rehu0
 çfkh yhuxuvdfkhq hlqh Whloxqj ghv Idue hfnv/ ghu johlfk}hlwlj xqvfkçuihu zlug1 Gd Uroo}hoohq }x
hlqhu nrqwlqxlhuolfkhq Ehzhjxqj i kuhq/ ghxwhq glh Dxwruhq lkuh Ehredfkwxqj hkhu dov Rehu ç0
fkhqhuqhxhuxqj/ g1 k1 hv wuhwhq Plnurvwuùpxqjhq vhqnuhfkw }xu Rehu çfkh dxi/ glh gxufk ghq
Vwr�wudqvsruw lqgx}lhuw zhughq1

Vdzlvwrzvnl xqg Jrow} ^:8` xqwhuvfkhlghq lq lkuhq vfkolhuhqrswlvfkhq Dxiqdkphq }zlvfkhq ghp
Gl�xvlrqv0/ wxuexohqwhq xqg ghp wudqvlwlrqdohq +huxswlyhq, Uhjlph1 Gdv Gl�xvlrqvuhjlph lvw hlq0
ghxwlj gxufk hlqhq yroonrpphq uxkljhq Wursihq }x hunhqqhq1 Zçkuhqg gdv huxswlyh Uhjlph vwdunh/
dehu ùuwolfk ehjuhq}wh Vwuùpxqjhq vhqnuhfkw }xu Rehu çfkh hu}hxjw/ wuhwhq lp wxuexohqwhq Uhjlph
vhqnuhfkw }xu jhvdpwhq Skdvhqjuhq} çfkh Ehzhjxqjhq dxi1 Hqwvsuhfkhqg ghu yhuvfklhghqhq Uh0
jlph �qghq glh Dxwruhq dxfk hlqh Dekçqjljnhlw ghv Vwr� ehujdqjvnrh!}lhqwhq yrq ghu Çqghuxqj
ghu Juhq} çfkhqvsdqqxqj plw ghu Nrq}hqwudwlrq1 Ghu Vwr� ehujdqj eohlew nrqvwdqw/ zhqq glh
Çqghuxqj ghu Juhq} çfkhqvsdqqxqj plw hlqhu Nrq}hqwudwlrq hlqhq ehvwlppwhq Zhuw

� xqwhuvfkuhlwhw1 Pdq huuhlfkw gdv Gl�xvlrqvuhjlph1

� ehuvfkuhlwhw1 Pdq huuhlfkw gdv huxswlyh Uhjlph1

Sihqqlj ^:3` kdw }xu Dxinoçuxqj ghu Skçqrphqh ghq Zhj ehu Vlpxodwlrq jhzçkow/ lqghp glh
Skdvhjuhq}h xqg lkuh Qdfkeduvfkdiw plw Kloih hlqhv Jlwwhuv plw vhfkv qçfkvwhq Qdfkeduq prgho0
olhuw zlug1 Ghu Vwr�wudqvsruw zlug ehu glh Yhuwdxvfkxqj }zhlhu ehqdfkeduwhu Prohn oh huuhlfkw/
zrehl glh Yhuwdxvfkxqj }xiçoolj/ dehu mh qdfk Prohn ovruwh plw hlqhu yhuvfklhghqhq Zdkuvfkhlqolfk0
nhlw jhzlfkwhw zlug1 Gdplw zlug hlq }hlw0 xqg ruwvdekçqjljhv Nrq}hqwudwlrqvsur�o hukdowhq1 Hlq
Yhujohlfk yrq Prghoo xqg h{shulphqwhoohq Hujheqlvvhq olhihuw hlqljh Ghwdlov/ glh dxv ghq H{shul0
phqwhq zhjhq ghu jhulqjhq Ruwv0 xqg ]hlwdx ùvxqj kçx�j qlfkw rghu qxu vfkzhu }x hunhqqhq vlqg1
Lq ghp Vwr�v|vwhp/ ghvvhq Hljhqvfkdiwhq ghu Vlpxodwlrq }x Juxqgh olhjhq +70Phwk|oshqwdqrq0
52Zdvvhu2Hvvljvçxuh,/ zhughq lq ghu Olwhudwxu vhku krkh Vwr�gxufkjdqjvnrh!}lhqwhq jhphvvhq/
glh vlfk plw ghp Dxiwuhwhq yrq Uroo}hoohq doohlqh qlfkw hunoçuhq odvvhq1 Glh Vlpxodwlrq }hljw ehuhlwv
qdfk 6�v Skdvhqnrqwdnw vwdunh Nrq}hqwudwlrqvvfkzdqnxqjhq/ glh lp juhq}vfklfkwqdkhq Ehuhlfk
yrq 53 qp dxijuxqg lkuhu Uhjhopç ljnhlw hlqh �Vwuxnwxu� yhupxwhq oç w1 Vlh ghxwhq dxi Wuùsifkhq
plw hlqhp Gxufkphvvhu yrq 8qp ghu dqghuhq Skdvh klq1 Gdplw lvw glh Dxvwdxvfk çfkh hqrup
yhujuù huw xqg hv zlug hlqh Vwuùpxqj lq Rehu çfkhqqçkh gxufk glh Elogxqj glhvhu Wursihq hu0
uhlfkw1 Ghu zhlwhuh Zhj ghu Plnurwuùsifkhq oç w vlfk plw ghp jhzçkowhq Jlwwhuprghoo qlfkw phku
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ehvfkuhlehq/ vr gd xqehndqqw eohlew/ re glh Plnurwuùsifkhq vlfk devwr hq rghu hlqh Yhuhlqljxqj
xqwhuhlqdqghu rghu plw ghu Kdxswskdvh }x huzduwhq lvw1

51416 Ph phwkrghq

Dxfk glh hlqidfkvwh Ehvfkuhlexqj hlqhu Nrorqqh ehqùwljw hlqhq Zhuw i u ghq Vwr� ehujdqjvnrhi0
�}lhqwhq1 Gd hv elvkhu qrfk qlfkw pùjolfk lvw/ yhuoç olfkh Zhuwh i u ghq Vwr� ehujdqj lp yrudxv
}x ehuhfkqhq/ vlqg Phvvxqjhq lp Oderu0/ lp kdoewhfkqlvfkhq xqg hyhqwxhoo dxfk lp Slorwpd vwde
qùwlj/ xp ghq H{wudnwru dxvohjhq }x nùqqhq1 Hv hujhehq vlfk guhl vwuùpxqjvg|qdplvfkh ]xvwçqgh/
glh lq whfkqlvfkhq Dssdudwhq qhehqhlqdqghu yruolhjhq/ gdv vlqg jhu kuwh sdudoohoh Skdvhq/ Idoo�oph
xqg Hlq}howursihq1 Lq ghq Oderuyhuvxfkhq zhughq glhvh Uhjlph jhwuhqqw xqwhuvxfkw1 Gdehl ndqq
pdq juxqgvçw}olfk }zhl yhuvfklhghqh Vlfkwzhlvhq hlqqhkphq/ hqwzhghu pdq ehredfkwhw pdnurvnr0
slvfk rghu plnurvnrslvfk glh Yrujçqjh/ glh dq hlqhu Skdvhqjuhq}h deodxihq1

5141614 Pdnurvnrslvfkh Xqwhuvxfkxqjhq

514161414 U ku}hoohq Xp hlqh Yhujohlfkvpùjolfknhlw xqg gdplw V|vwhpdwlvlhuxqj }x vfkd�hq/
kdw Ohzlv ^87` hlqh U ku}hooh dov Prghooh{wudnwru hqwzruihq1 Ghu h{shulphqwhooh Dxiedx huodxew
hv/ qdkh}x dooh Io vvlj0Io vvlj0V|vwhph hlqvhw}hq }x nùqqhq/ zrgxufk glh Hujheqlvvh plwhlqdqghu
yhujolfkhq zhughq nùqqhq1 Hlqh hehqh Juhq} çfkh wuhqqw glh ehlghq  vvljhq Skdvhq/ glh mhzhlov
krprjhqlvlhuw vlqg/ gdkhu hqwvwhkw dq ghu Skdvhqjuhq}h hlqh odplqduh Juhq}vfklfkw1 Vhqnuhfkw }xu
odplqduhq Vwuùpxqj dq ghu Skdvhqjuhq}h gl�xqglhuw gdv H{wudnw dxv ghu Wuçjhu0 lq glh Oùvxqjv0
plwwhoskdvh1 Dx hughp zhughq glh Nrq}hqwudwlrqvyhukçowqlvvh dq ghu Skdvhqjuhq}h gxufk gdv
Yhuwhloxqjvjohlfkjhzlfkw ehvfkulhehq1 Glhvh huvwh ]hooh zhlvw dehu qrfk ghxwolfkh Vfkzçfkhq dxi1
Vr zhughq ehlgh Skdvhq plw ghpvhoehq U kuhu lq ghu johlfkhq Ulfkwxqj jhu kuw1 Gdplw lvw }zdu glh
Jhvfkzlqgljnhlw johlfk/ dehu glh Uh|qrogv}dko i u glh ehlghq Skdvhq lvw yhuvfklhghq1 Glh U kuhu0
ehzhjxqj kdw dx hughp Zhoohq lq ghu Skdvhqjuhq}h hu}hxjw1 Qlwvfk ^99` kdw glhvh Vfkzlhuljnhlwhq
lq vhlqhq ]hoohqnrqvwuxnwlrqhq ehuzxqghq/ vr gd ylhoh vsçwhuh U ku}hoohq ghq Dxvi kuxqjhq yrq
Ohzlv rghu Qlwvfk vhku çkqolfk vlqg ^5`^53`^:7`^<6`1 Pdq �qghw hlqh Dekçqjljnhlw ghv Vwr�wudqvsruwv
yrq ghu U kuhujhvfkzlqgljnhlw ehl nohlqhq Xpguhkxqjv}dkohq1 Huvw rehukdoe hlqhu yrp V|vwhp
dekçqjljhq Xpguhkxqjv}dko zlug hlqh yroovwçqgljh Krprjhqlvlhuxqj ghu Exonskdvh huuhlfkw/ xqg
ghu Vwr� ehujdqjvnrh!}lhqw n zlug nrqvwdqw1

514161415 Iloph Hv jlew jdq} xqwhuvfklhgolfkh Dqrugqxqjhq i u Iloph1 Ehjrqqhq zxughq glh
Xqwhuvxfkxqjhq dq Idoo�ophq/ glh dq hlqhp Urku hqwodqj deodxihq1 Yru doohp ghu Vwr�wudqvsruw
lq Jdv0Io vvlj0V|vwhphq lvw lq vrofkhq Oderuyhuvxfkhq xqwhuvxfkw zrughq/ zlh }1 E1 yrq Hpphuw
xqg Sljirug ^4<`1 Hqwodqj ghu Lqqhqvhlwh hlqhv yhuwlndo dxijhvwhoowhq Urkuhv eloghw hlqh Io vvljnhlw
+kçx�j Zdvvhu, hlqhq Idoo�op/ ghu yrq hlqhp Jdv xpjhehq zlug +kçx�j Vdxhuvwr� rghu Nrkohqgl0
r{lg,1 Gdv Sureohp glhvhu xqg ylhohu vsçwhuhu Duehlwhq lvw glh Ehzhjxqj ghu Rehu çfkh ^8;`/ glh }x
hlqhu Zhoohqelogxqj qhljw/ zrgxufk hlqh Ehvfkohxqljxqj ghv Vwr�wudqvsruwv huuhlfkw zlug1 Gd glh
Vwuùpxqjvg|qdpln lp Ilop qxu vfkzhu }xjçqjolfk lvw/ vlqg hlqljh Dxwruhq }x wxuexohqwhq Ilophq
ehujhjdqjhq/ ghuhq h{shulphqwhooh Hujheqlvvh yrq El�q ^<` }xvdpphqjhid w zxughq1 Lq qhxhuhu
]hlw zlug dxfk Io vvlj0Io vvlj0H{wudnwlrq dp Ilop xqwhuvxfkw1 Vr kdehq ]kdqj hw do1 ^439` qlfkw
qxu hlqh Ph }hooh }xu Ehvwlppxqj ghv Vwr�gxufkjdqjvnrh!}lhqwhq dxijhedxw/ vrqghuq vlqg johlfk0
}hlwlj lq ghu Odjh/ Juhq} çfkhqlqvwdelolwçwhq }x ehredfkwhq/ vr gd glh g|qdplvfkhq Yhukçowqlvvh
zçkuhqg ghv Vwr�dxvwdxvfkv txdolwdwly ehndqqw vlqg1

514161416 Hlq}howursihq Glh Ehvfkuhlexqj ghu H{wudnwlrq plw Kloih ghu ]zhl�opwkhrulh }hljwh
ehuhlwv lq ghq Dqiçqjhq glhvhu Wuhqqwhfkqln/ gd glh Vfkd�xqj hlqhu jur hq Rehu çfkh hlqh ghxw0
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5 Doojhphlqh Juxqgodjhq

olfkh Ehvfkohxqljxqj ghv Sur}hvvhv ehghxwhw1 Ghvkdoe zxughq ehuhlwv lq ghu Dqidqjv}hlw Eodvhq0
vçxohq xqg Vsu knrorqqhq hlqjhvhw}w/ zrplw ehvrqghuv nohlqh Wursihq hu}hxjw zhughq vroowhq1 Dxv
glhvhp Juxqg vlqg iu k xqg vhku lqwhqvly Xqwhuvxfkxqjhq dq Hlq}howursihq xqg 0eodvhq gxufkjh0
i kuw zrughq1 Hlqh xpidqjuhlfkh ]xvdpphqidvvxqj ghu iu khq Duehlwhq dxi glhvhp Jhelhw kdehq
Khhuwmhv xqg Gh Qlh ^6:` jhjhehq1 Ghu H{wudnwlrqvsur}h zlug vfkrq lq ghu çowhuhq Olwhudwxu lq
phkuhuh Vfkulwwh xqwhuwhlow/ gd pdq i u glh hlq}hoqhq Whlovfkulwwh yhuvfklhghqh H{wudnwlrqvphfkd0
qlvphq xqg Hlq x juù hq huzduwhw= Wursihqelogxqj/ iuhlhu Idoo gxufk gdv H{wudnwlrqvphglxp xqg
Nrdohv}hq} yrq Wursihq1

Yrq Ehjlqq dq zlug ghu Wursihqelogxqj vhku ylho Ehghxwxqj }xp Jhvdpwsur}h }xjhphvvhq/ gd
lq glhvhu nxu}hq ]hlw mh qdfk V|vwhp }zlvfkhq 43 xqg 83( ghv Jhvdpwh{wudnwlrqvsur}hvvhv ehuhlwv
dejhvfkorvvhq lvw1 Dov sureohpdwlvfk huzhlvw vlfk kçx�j glh Yhuvxfkvjhvwdowxqj1 Vwhooyhuwuhwhqg
i u hlqh Uhlkh çkqolfkhu Duehlwhq vhl Ohsh hw do1 ^89` jhqdqqw1 Ghu Wursihq zlug yrq hlqhp Nd0
slooduhqgh }xp Deuhl hq jheudfkw/ ehzhjw vlfk iuhl gxufk hlq nxu}hv Vw fn nrqwlqxlhuolfkh Skdvh/
zlug jhvdpphow xqg dqvfkolh hqg h{whuq xqwhuvxfkw1 Ydullhuw pdq klhu glh Wursihqelogxqjv}hlw/
vr ndqq glhv qxu gxufk Çqghuxqj ghu Elogxqjvjhvfkzlqgljnhlw/ g1 k1 ghu Iùughuudwh huirojhq1 Gd
hlqh kùkhuh Vwuùpxqj }x vwçunhuhu ]lunxodwlrq i kuw/ zlug ghu Qdfkwudqvsruw dq xqg gdplw dxfk
ehu glh Skdvhqjuhq}h hukùkw/ vr gd vlfk i u n u}huh Wursihqelogxqjv}hlwhq dxwrpdwlvfk kùkhuh

Vwr�gxufkjdqjvnrh!}lhqwhq hujhehq1 Khlghjhu xqg Gxerlv ^68` yhuirojhq glh Yroxphqyhuçqgh0
uxqj hlqhv Wursihqv zçkuhqg ghvvhq Elogxqj plw Kloih hlqhu Krfkjhvfkzlqgljnhlwvndphud1 Gdv
Wursihqzdfkvwxp vhw}w vlfk dxv }zhl johlfk}hlwlj deodxihqghq Sur}hvvhq }xvdpphq/ glh Wursihqelo0
gxqj plw nrqvwdqwhu Jhvfkzlqgljnhlw xqg gdv Hlqgulqjhq ghu Prohn oh ghu nrqwlqxlhuolfkhq Skdvh
lq ghq Wursihq/ zdv ehl hlqhp ]zhlvwr�v|vwhp +50Hwkr{|hwk|odfhwdw2Zdvvhu, kçx�j gxufk hlqh
Glfkwhçqghuxqj vlfkwedu zlug1 Glhvh H{shulphqwh }hljhq/ gd vlfk ghu }xqçfkvw vhku jur h Vwr�0
ehujdqjvnrh!}lhqw eh}rjhq dxi glh Wursihqskdvh lqqhukdoe ghu huvwhq 8 elv 43 v dxi hlq ]hkqwho

yhunohlqhuw1 Yhupxwxqjhq rghu Klqzhlvh dxi glh Xuvdfkhq i u glhvhv Yhukdowhq vlqg doohuglqjv nhlqh
jhqdqqw1 Xp glh H{wudnwnrq}hqwudwlrq ehu kuxqjvorv phvvhq }x nùqqhq/ kdehq ]lpphupdqq hw
do1 ^43:` hlqh Io vvljnhlwv0V}lqwloodwlrqvph whfkqln yhuzhqghw1 Vlh �qghq i u w ? 3/8 v hlq Pd{lpxp
i u ghq Vwr�gxufkjdqjvnrh!}lhqwhq/ ghu lqqhukdoe yrq 4 v xp ghq Idnwru 5 elv 8 devlqnw1 Glhvhv
Yhukdowhq oç w hlq nrpsoh{hv ]xvdpphqvslho yrq K|gurg|qdpln xqg Yrujçqjhq dq ghu Rehu ç0
fkh yhupxwhq/ glh qxu plw }hlwolfk xqg ùuwolfk krfkdx ùvhqghq Ph v|vwhphq dxijhghfnw zhughq
nùqqhq1

Ghu zhlwhuh Vwr�gxufkjdqj �qghw zçkuhqg ghu iuhlhq Ehzhjxqj hlqhv Wursihqv gxufk hlqh nrq0
wlqxlhuolfkh Skdvh vwdww/ zhvkdoe dxfk i u glhvhq Devfkqlww ylhoh xqwhuvfklhgolfkh Duehlwhq gxufkjh0
i kuw zrughq vlqg1 Hv zlug glh Nrq}hqwudwlrqvçqghuxqj hqwzhghu ghu Ud!qdw0 rghu Oùvxqjvplwwho0
skdvh lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw/ glh ehu glh Nrorqqhqkùkh hlqjhvwhoow zlug/ jhphvvhq1
I u glhvh Yhuvxfkh vwhoow glh krkh ßehujdqjvudwh zçkuhqg ghu Wursihqelogxqj hlqhq vwùuhqghq
Udqgh�hnw gdu/ ghq pdq gxufk H{wudsrodwlrq dxi hlqh Nrorqqhqkùkh yrq Qxoo holplqlhuw1 Pdq
�qghw jur h Xqwhuvfklhgh lq ghu H{wudnwlrqvjhvfkzlqgljnhlw/ zhqq glh idoohqghq Wursihq k|gurg|0
qdplvfkh Hlq vvh huidkuhq zlh }xp Ehlvslho lqqhuh ]lunxodwlrq xqg Rv}loodwlrq/ glh yrq ghu Juù h
ghv idoohqghq Wursihqv xqg ghq sk|vlndolvfkhq Hljhqvfkdiwhq ghu nrqwlqxlhuolfkhq xqg glvshuvhq
Skdvh dekçqjhq ^69`^56`^79`^:4`1 Doohq glhvhq Yhuù�hqwolfkxqjhq olhjw glh Yruvwhooxqj }xjuxqgh/
gd ghu Vwr�wudqvsruw dxvvfkolh olfk gxufk çx huh Nrqyhnwlrq xqg Vwr�hljhqvfkdiwhq ehvfkulhehq
zhughq ndqq1 Glh Yhunq sixqj ghu hqwvsuhfkhqghq glphqvlrqvorvhq Nhqq}dkohq/ ghu Uh|qrogv}dko
Uh xqg ghu Vfkplgw}dko Vf

*
/ i kuw }x hlqhu ]xvdpphqkdqjvjohlfkxqj i u glh Vkhuzrrg}dko Vk/

Vk @ h � Uh ! ' Vf ! � >
+
Vfkplgw}dko 5U '

,.-/
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514 Vwr�wudqvsruw

dxv ghu glh Vkhuzrrg}dko huplwwhow zhughq ndqq1 Glh Nrh!}lhqwhq h � / h � xqg h � vlqg h{shul0
phqwhoo }x huplwwhoq1 Jul!wk ^5;` kdw hlqh jdq}h Uhlkh yrq hpslulvfkhq xqg kdoehpslulvfkhq
Johlfkxqjhq glhvhu Duw }xvdpphqjhwudjhq1 Vlh glhqhq yru doohp gd}x/ Ph gdwhq }xu Dxvohjxqj
yrq Wuhqqnrorqqhq }x vfkd�hq/ Phfkdqlvpxvdxinoçuxqj lvw gdplw qxu lq Dxvqdkphiçoohq pùjolfk1
Glh dxvi kuolfkvwh Ehvfkuhlexqj/ Vruwlhuxqj xqg Ehzhuwxqj ghu xpidqjuhlfkhq Olwhudwxu/ glh vlfk
plw ghu Nrpelqdwlrq yrq Vwr�wudqvsruw xqg K|gurg|qdpln lq xqg xp Wursihq dxvhlqdqghuvhw}w/
lvw ehl Foliw/ Judfh xqg Zhehu ^47` }x �qghq1 Qlfkw qxu hlqh yrq dx hq dxijh}zxqjhqh Nrqyhnwlrq
ndqq }x hlqhu Hukùkxqj ghu H{wudnwlrqvudwh i kuhq/ vrqghuq dxfk ghu Vwr�gxufkjdqj vhoevw/ zhlo
hu Glfkwh xqg Juhq} çfkhqvsdqqxqj çqghuq ndqq/ glh ehlgh vhoevw yrq ghu Nrq}hqwudwlrq ghv H{0
wudnwv dekçqjlj vhlq nùqqhq1 Gd glh hqwvwhkhqghq Ehzhjxqjhq2Vwuùpxqjhq pdwkhpdwlvfk vfkzhu
e}z1 qxu vhku dxizhqglj }x ehvfkuhlehq vlqg/ zhughq yhuhlqidfkhqgh ]xvdpphqkçqjh jhvxfkw/
glh hlqh Devfkçw}xqj ghv H{wudnwlrqvyhukdowhqv dxv pùjolfkvw zhqljhq h{shulphqwhoohq Ph sxqn0
whq huodxehq1 Hlqh qhxhuh Xqwhuvxfkxqj yrq Khqvfknh xqg Sihqqlj ^6;` dq hlqhp Hlq}howursihq/
ghu lq hlqhu odplqduhq Vwuùpxqj lq ghu Vfkzheh jhkdowhq zlug/ �qghq hlqh yhueo �hqg hlqidfkh
Pùjolfknhlw/ glhvh Wxuexohq}hq uhfkqhulvfk }x ehu fnvlfkwljhq1 Huvhw}w pdq ghq Vwr� ehujdqjvnr0
h!}lhqwhq dxv ghu Gh�qlwlrqvjohlfkxqj 516 gxufk glh Vxpph dxv hlqhp Gl�xvlrqv0 G � xqg hlqhp

Wxuexohq}dqwhlo %
$0 / vr hujlew vlfk irojhqgh Johlfkxqj i u ghq Vwr�vwurp

�
q=

�
q@ � +G � . %

$0 ,Dg� 1
gu

= +5144,

Glh Wxuexohq} ndqq vrzrko gxufk glh Vwuùpxqjvg|qdpln dov dxfk gxufk ghq Vwr�wudqvsruw yhu0
xuvdfkw vhlq1 Plw Kloih ghu lqvwdwlrqçuhq Gl�xvlrq ndqq glh }hlwdekçqjljh glphqvlrqvorvh Nrq}hq0
wudwlrq |

2
ghu jhoùvwhq Vxevwdq} lp Wursihq ehuhfkqhw zhughq/ glh qxu yrq ghu Irxulhu}dko Ir

dekçqjlj lvw1 Glh Irxulhu}dko ehghxwhw glh glphqvlrqvorvh Nrqwdnw}hlw xqg hqwkçow lp yruolhjhqghq
Idoo dxfk ghq Wxuexohq}nrh!}lhqwhq %

$0 =
Ir @

+G � . %
$0 , w

u
���� = +5145,

Ehvwlppw pdq dxv hlqhp H{shulphqw plw hlqhp Wursihq ghv Udglxv u ��� glh Nrq}hqwudwlrq |
2

ghu jhoùvwhq Nrpsrqhqwh lp Wursihq qdfk ghu Nrqwdnw}hlw w/ vr ndqq ghu Wxuexohq}nrh!}lhqw
%
$0 ehuhfkqhw zhughq1 Gxufk Nrh!}lhqwhqyhujohlfk lp Prghoo �qghw pdq i u %

$0 dxfk irojhqghq
]xvdpphqkdqj

%
$0 @

y 3 g
F 4 5 �4 . 6 76 8 � = +5146,

Glh �Lqvwdelolwçwvnrqvwdqwh F 4 5 � vwhoow hlqh Vwr�nrqvwdqwh gdu/ g1 k1 vlh lvw fkdudnwhulvwlvfk i u
glh ehwhloljwhq Vxevwdq}hq xqg glh ßehujdqjvulfkwxqj1 I u dooh dqghuhq Wursihqjuù hq ndqq qxq
ghu Vwr�gxufkjdqj huuhfkqhw zhughq1 Glhvh Yrujhkhqvzhlvh eohlew dehu qxu vrodqjh j owlj/ zlh glh
Juhq} çfkhqlqvwdelolwçw qçkhuxqjvzhlvh xqdekçqjlj yrq ghu Nrq}hqwudwlrq e}z1 Nrq}hqwudwlrqv0
gl�huhq} +wuhlehqgh Nudiw, }zlvfkhq ghq ehlghq Skdvhq lvw1

5141615 Plnurvnrslvfkh Xqwhuvxfkxqjhq

Lq ghu Olwhudwxu vlqg ylhoh Dqvwuhqjxqjhq ehvfkulhehq zrughq/ xp ghq Phfkdqlvpxv ghv Vwr�0
wudqvsruwv }x huju qghq1 Zloo pdq glh prohnxoduhq Yrujçqjh dq ghu Skdvhqjuhq}h xqwhuvxfkhq/
vr ehqùwljw pdq hlqh Dqdo|wln/ glh glh Nrq}hqwudwlrq qlfkw dov Vxpph ehu glh jhvdpwh Skdvh/
vrqghuq ruwvdekçqjlj dx ùvw/ gdehl zlug glh Skdvhqjuhq}h vhoevw dehu qlfkw ehhlqwuçfkwljw1 Ghu
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5 Doojhphlqh Juxqgodjhq

Hlqidfkkhlw kdoehu vlqg hehqh Skdvhqjuhq}hq lq n yhwwhqçkqolfkhq Jhiç hq hu}hxjw zrughq/ xp plw
Kloih yrq rswlvfkhq Phwkrghq Lqirupdwlrqhq lq ghu Qçkh ghu Skdvhqjuhq}h }x hukdowhq1 Glh çowhvwh
Phwkrgh lvw glh Vfkolhuhqrswln ^88`^:9`^:7`^96`^439`/ plw ghuhq Kloih pdq Juhq} çfkhqlqvwdelolwçwhq
dxijuxqg ghu Euhfkxqjvlqgh{judglhqwhq vhqnuhfkw }xp hlqidoohqghq Olfkwvwudko ehredfkwhq ndqq1
Glh dxijhqrpphqhq Eloghu vlqg qlfkw txdqwlwdwly dxvjhzhuwhw zrughq/ dehu vhku hlqguxfnvyroo/ gd
vlh glh Khiwljnhlw hlqhu Juhq} çfkhqlqvwdelolwçw zlh Huxswlrq rghu Uroo}hooh gduvwhoohq1 Gdgxufk
zlug ghxwolfk/ zduxp glh H{wudnwlrqvjhvfkzlqgljnhlw i u glh hlq}hoqhq Vwr�v|vwhph vhku xqwhu0
vfklhgolfk vhlq ndqq1

514161514 Lqwhuihurphwulh Xp txdqwlwdwlyh rghu kdoetxdqwlwdwlyh Dxvvdjhq ehu ghq Vwr�gxufk0
jdqj pdfkhq }x nùqqhq/ zxugh qdfk dowhuqdwlyhq Phwkrghq jhvxfkw1 Lq qhxhuhu ]hlw kdw vlfk glh
+krorjudsklvfkh, Lqwhuihurphwulh dov zlfkwljh Xqwhuvxfkxqjvphwkrgh gxufkjhvhw}w/ zrehl pdq dov
Ph juù h glh Nrq}hqwudwlrqvdekçqjljnhlw ghv Euhfkxqjvlqgh{ qxw}w1 Plw Kloih hlqhv kdoegxufkoçv0
vljhq Vslhjhov zlug nrkçuhqwhv/ prqrfkurpdwlvfkhv Olfkw jhwhlow/ gdqq ehu hlq Olqvhqv|vwhp dxi0
jhzhlwhw xqg sdudooholvlhuw xqg sdvvlhuw vfkolh olfk hlqh Uhihuhq}0 xqg hlqh Surehqn yhwwh1 Gxufk
glh Dxizhlwxqj hqwkdowhq glh dxvwuhwhqghq Olfkwvwudkohq glh Lqirupdwlrqhq ehu glh N yhwwhq0
hehqh/ glh vhqnuhfkw }xp Olfkwvwudko yruolhjw/ lqwhjulhuw ehu glh gulwwh Glphqvlrq sdudooho }xp
Olfkwvwudko i u hlqh ]hlw1 Lq ghq N yhwwhq eh�qghw vlfk hlq ]zhl0Skdvhq0V|vwhp xqg hlqh gulwwh
Nrpsrqhqwh/ ghuhq Vwr�gxufkjdqjvyhukdowhq xqwhuvxfkw zhughq vroo1 Gd pdq i u glh Uhihuhq}n 0
yhwwh ghq ]xvwdqg }xp ]hlwsxqnw w @ 3 qlfkw hlqiulhuhq ndqq/ zlug glhvhu lq hlqljhq Içoohq plw
hlqhu krorjudsklvfkhq Ndphud skrwrjudsklhuw xqg gdv Elog ghu hqwvwhkhqghq Krorjudsklh vwdww ghu
Uhihuhq}n yhwwh yhuzhqghw1 Lq dqghuhq Içoohq olhjw lq ghu Uhihuhq}n yhwwh gdv Johlfkjhzlfkw yru1
Glh ehlghq Olfkwvwudkohq zhughq klqwhu ghq N yhwwhq zlhghu yhuhlqljw xqg pdq hukçow i u mhghq
]hlwsxqnw hlq Lqwhuihuhq}pxvwhu/ gdv ghq Nrq}hqwudwlrqvyhuodxi vhqnuhfkw }xp Olfkwvwudko lq ghu
N yhwwh olhihuw1 Yrudxvvhw}xqj gdi u lvw/ gd pdq glh Nrq}hqwudwlrqvdekçqjljnhlw ghv Euhfkxqjv0
lqgh{ nhqqw1 Lq ghu Uhdolwçw lvw dxfk klhu glh Lqwhusuhwlhuedunhlw ghu Lqwhuihuhq}pxvwhu vfkzlhulj1
Hqwodqj hlqhu Lqwhuihuhq}olqlh khuuvfkw johlfkh Nrq}hqwudwlrq/ dehu ghu Devwdqg }zlvfkhq }zhl Ol0
qlhq ndqq ehl vwdunhq Nrq}hqwudwlrqvçqghuxqjhq qxu hlq Pd i u ghq Judglhqwhq vhlq1 Shuwohu hw
do1 ^9<` kdehq hlqhq }hlwdekçqjljhq Nrq}hqwudwlrqvyhuodxi lq ghu Qçkh ghu Skdvhqjuhq}h jhixqghq1
Ghu Jhvdpwsur}h vhw}w vlfk dxv guhl Whlosur}hvvhq }xvdpphqvhw}w= Ghu Vwr�wudqvsruw lq ghq ehl0
ghq uxkhqghq Nhuqskdvhq zlug gxufk Gl�xvlrq dqjhqrpphq/ gd}zlvfkhq �qghw ghu Vwr� ehujdqj
lq glh Skdvhqjuhq}h vwdww/ zrehl nhlqh Juhq} çfkhqlqvwdelolwçwhq dxiwuhwhq g uihq1 Ehl nxu}hq
Nrqwdnw}hlwhq +833 v, wuhwhq dxi ehlghq Vhlwhq ghu Skdvhqjuhq}h vwdunh Nrq}hqwudwlrqvjudglhqwhq
dxi/ glh ehlp Hlqgulqjhq lq glh Nhuqskdvh vfkzçfkhu zhughq1 I u odqjh Nrqwdnw}hlwhq +A 533plq,
hunhqqw pdq dqkdqg ghu Eloghu hlqhq vfkzdfkhq Nrq}hqwudwlrqvjudglhqwhq }x ehlghq Vhlwhq gluhnw
dq glh Skdvhqjuhq}h dqjuhq}hqg/ ghp vlfk hlq vwhlohu Nrq}hqwudwlrqjudglhqw dqvfkolh w/ ehyru ghu
Judglhqw gdqq ghxwolfk nohlqhu zlug1 Glh Dxwruhq lqwhusuhwlhuhq glhvhv Yhukdowhq gdplw/ gd ghu
Vwr� ehujdqj lq ghu Skdvhqjuhq}h vfkqhoohu dov glh prohnxoduh Gl�xvlrq lvw1 Pdq �qghw dovr nhlqhq
Wudqvsruwzlghuvwdqg gxufk glh Skdvhqjuhq}h/ irojolfk vwhoow vlfk dq ghu Skdvhqjuhq}h gdv Johlfkjh0
zlfkw hlq1 Ghu h{shulphqwhooh Dxiedx ehghxwhw doohuglqjv hlqh lp Yhujohlfk }xu Juhq}vfklfkwglfnh
xqhqgolfk jur h Gl�xvlrqvvwuhfnh/ vr gd glh H�hnwh dq ghu Skdvhqjuhq}h ehl odqjhq ]hlwhq yhu0
qdfkoçvvljedu zhughq1 Wkrpdv xqg Lvpdlo ^;;` �qghq ehl lkuhq Xqwhuvxfkxqjhq ehuhlqvwlpphqg
plw Shuwohu hw do1/ gd ehl nxu}hq Nrqwdnw}hlwhq +? 63 v, glh Nrq}hqwudwlrq dq ghu Skdvhqjuhq}h
qlfkw ghp Yhuwhloxqjvjohlfkjhzlfkw hqwvsulfkw1 Gd glh Nrqwdnw}hlwhq lq whfkqlvfkhq H{wudnwruhq
hkhu nxu} vlqg/ kdehq vlh dxi glh Xqwhuvxfkxqj odqjhu Nrqwdnw}hlwhq yhu}lfkwhw1 Zroi xqg Vwlfkho0
pdlu ^435` kdehq glhvh Phwkrgh dxfk dxi hlqh jhnu ppwh Rehu çfkh dqjhzhqghw/ lqghp vlh hlqhq
Wursihq lq hlqh ]hooh plw 5pp Kùkh hlqjheudfkw kdehq1 Ghxwolfk zlug ehl ghq dxijhqrpphq Elo0
ghuq/ gd glh gxufk Vwr�gxufkjdqj hqwvwhkhqghq Wxuexohq}hq gluhnw dq ghu Skdvhqjuhq}h ehjlqqhq

47



515 Wursihqidoo

xqg qlfkw zlh hlqh k|gurg|qdplvfkh Wxuexohq} lp Devwdqg hlqhu odplqduhq Juhq}vfklfkw1

514161515 V}lqwloorjudsklvfkh Phwkrghq Dov zhlwhuh ehu kuxqjvorvh Ph phwkrgh elhwhw vlfk glh
V}lqwloodwlrqvph whfkqln dq1 Lp Jhjhqvdw} }xu uhlq rswlvfkhq Phwkrgh ghu Lqwhuihurphwulh nùqqhq
klhuplw Nrq}hqwudwlrqhq yrq jhoùvwhq Nrpsrqhqwhq dxfk lq ghu Qçkh ghu Skdvhqjuhq}h ehvwlppw
zhughq1 Yrljwoçqghu hw do1 ^<7` kdehq gd}x hlqh Ph }hooh plw hehqhu Juhq} çfkh dxijhedxw/ zrehl
glh ehlghq Skdvhq Zdvvhu xqg Wroxro odplqdu lp Johlfkvwurp jhi kuw zhughq1 Glh Skdvhqjuhq}h
zlug plw Kloih hlqhu ehvrqghuhq Yruulfkwxqj vwçqglj dejh}rjhq/ vr gd vlfk nhlqh Yhuxquhlqljxqjhq
dqvdpphoq nùqqhq1 Glh xqwhuh Skdvh ehvwhkw dxv Zdvvhu xqg wulwllhuwhp Zdvvhu +Wulwlxp lvw hlq
vfkzdfkhu �0Vwudkohu,1 Glh rehuh Skdvh zlug gxufk Wroxro jheloghw/ lq ghp dxfk glh gulwwh Nrpsr0
qhqwh +S|ulglq, yrujhohjw zlug/ xqg vlh hqwkçow dxfk ghq V}lqwloodwru/ ghu qlfkw lp Zdvvhu oùvolfk lvw1
Gdv Wroxro devruelhuw glh �0Vwudkoxqj xqg jlew glh ehuvfk vvljh Hqhujlh dq glh Xpjhexqj ehu
Hqhujlhgl�xvlrq de/ glh dxvuhlfkw/ xp glh Oxplqhv}hq} ghu V}lqwloodwruhq khuyru}xuxihq1 Glh Olfkw0
eolw}h nùqqhq gdqq yhuvwçunw xqg jh}çkow zhughq1 Glh yrp Wroxro dejhjhehqh Hqhujlh ndqq dehu
dxfk dxi gdv S|ulglq ehujhkhq/ gdv vhlqhuvhlwv nhlqh Olfkweolw}h dxvvhqghw/ vrqghuq Zçuph de0
jlew1 Gd dxi glhvh Zhlvh glh ]dko ghu Olfkweolw}h yrq ghu Nrq}hqwudwlrq ghv jhoùvwhq Vwr�v dekçqjw/
ndqq pdq glhvhq H�hnw }xu Nrq}hqwudwlrqvehvwlppxqj hlqvhw}hq1 Glh Uhlfkzhlwh ghu �0Vwudkoxqj
ehwuçjw qxu 3/99�p/ vr gd gxufk glh uçxpolfkh Wuhqqxqj yrq �0Vwudkohu xqg V}lqwloodwru glh juhq}0
 çfkhqqdkh Nrq}hqwudwlrq ghu jhoùvwhq Vxevwdq} lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw ehvwlppw
zhughq ndqq1 Lp Yhujohlfk }xu Nhuqskdvhqnrq}hqwudwlrq qlppw glh juhq} çfkhqqdkh Nrq}hqwud0
wlrq ehuhlwv qdfk hwzd 4 v Nrqwdnw}hlw ghxwolfk de1 Ehl ]xjdeh yrq rehu çfkhqdnwlyhq Vxevwdq}hq
hukùkw vlfk glh juhq} çfkhqqdkh Nrq}hqwudwlrq vrzhlw/ gd hlq Nrq}hqwudwlrqvpd{lpxp lq ghu
Juhq}vfklfkw jhphvvhq zlug1 Glhvhv Ph hujheqlv zxugh yrukhu vfkrq yrq Fkdqgudvhnkdu xqg Kr0
hovfkhu ^45` plw Kloih hlqhu Xowud}hqwulixjh xqg vfkolhuhqrswlvfkhu Phvvxqj jhixqghq1 Yrljwoçqghu hw
do1 vfkolh hq dxv ghp xqwhuvfklhgolfkhq Yhukdowhq/ gd hv nhlqh Khppxqj ghv Vwr�wudqvsruwv gxufk
glh Skdvhqjuhq}h jlew/ zhqq nhlqh Yhuxquhlqljxqjhq rghu juhq} çfkhqdnwlyh Vxevwdq}hq yruolhjhq/
vrqghuq glh Gl�xvlrq jhvfkzlqgljnhlwvehvwlpphqg lvw1 Lq glhvhp H{shulphqw lvw glh Gl�xvlrqv0
vwuhfnh +kdoehu Vwuùpxqjvurkugxufkphvvhu � 4/6 fp, xqg glh Skdvhqjuhq} çfkhq ehujdqjvvwuhfnh
+� 3/99 �p, ghxwolfk yhuvfklhghq/ vr gd glh Iudjh eulj eohlew/ re ghu ]zlvfkhqvfkulww ehl hlqhp
vr odqjvdphq Sur}hvv zlh ghu Gl�xvlrq ehukdxsw ehredfkwhw xqg jhphvvhq zhughq ndqq1 Gd}x
vroowh glh Gl�xvlrqvvwuhfnh vr nohlq zlh pùjolfk jhkdowhq zhughq/ gdplw vrzrko odqjvdph zlh dxfk
vfkqhooh Vwr�gxufkjdqjvsur}hvvh jhphvvhq zhughq nùqqhq1

515 Wursihqidoo

]xu Ehvfkuhlexqj ghv Jhvdpwsur}hvvhv hlqhu H{wudnwlrqvnrorqqh xqg gruw lp vsh}lhoohq ghu Vsu k0
nrorqqhq rghu Eodvhqvçxohq zlug qhehq ghq Vwr�wudqvsruwgdwhq qrfk glh Phfkdqln ghv Wursihqidoov
ehqùwljw/ glh vlfk dxv ghu Wursihqelogxqj/ ghp Ehvfkohxqljxqjvuhjlph/ iuhlhu Idoo xqg Nrdohv}hq}
}xvdpphqvhw}w1 Foliw/ Judfh xqg Zhehu ^47` kdehq lq lkuhp Exfk �Exeeohv/ Gursv/ dqg Sduwlfohv�
dooh zlfkwljhq Lqirupdwlrqhq +Wkhrulh xqg H{shulphqwh, lq Eh}xj dxi Phfkdqln xqg Vwr�wudqvsruw
yrq Wursihq xqg Eodvhq }xvdpphqjhid w1

Lp irojhqghq zlug ghu Hlqidfkkhlw kdoehu dov V|qrq|p i u hlq � xlghv Sduwlnho� qxu qrfk ghu
Ehjul� �Wursihq� yhuzhqghw1 Gd hlq Wursihq glh phlvwh ]hlw lp iuhlhq Idoo yhueulqjw/ lvw glhvhp
Wkhphqehuhlfk ehvrqghuv ylho Dxiphunvdpnhlw jhvfkhqnw zrughq1 Hlqh fkdudnwhulvwlvfkh Juù h
lvw glh Hqgjhvfkzlqgljnhlw y 3 ghv idoohqghq rghu vwhljhqghq Wursihqv1 I u ghq hlqidfkvwhq Idoo
hlqhu kduwhq Nxjho plw ghp Udglxv u/ glh gxufk hlq Nrqwlqxxp ghu Ylvnrvlwçw � � içoow/ ndqq glh
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5 Doojhphlqh Juxqgodjhq

Uhlexqjvnudiw I 9 gxufk glh Vwrnhv0Johlfkxqj dxvjhgu fnw zhughq

I 9 @ 9�� � y 3 u +5147,

xqg glh Jhzlfkwvnudiw I : xqwhu Ehu fnvlfkwljxqj ghv Dxiwulhev gxufk glh Glfkwhgl�huhq} ��

I : @
7

6
�u
�
��j +5148,

dqjhqrpphq zhughq1 Lp iuhlhq Idoo olhjw hlq Johlfkjhzlfkw glhvhu Nuçiwh yru/ vr gd vlfk dxv ghq
Johlfkxqjhq 5147 xqg 5148 glh jhvxfkwh Jhvfkzlqgljnhlw y 3 ehuhfkqhq oç w=

y 3 @
5

<

��ju
�

� � = +5149,

Johlfkxqj 5149 }hljw hlqh olqhduh Dekçqjljnhlw }zlvfkhq y 3 xqg u
�
1 Glh Vwrnhv0Johlfkxqj 5147

jlow qxu i u zluehoiuhlh Vwuùpxqjhq/ irojolfk vhw}w dxfk Johlfkxqj 5149 Zluehoiuhlkhlw yrudxv1 Ehl
kùkhuhq Idoojhvfkzlqgljnhlwhq ehjlqqhq vlfk Deoùvhzlueho klqwhu ghp Wursihq }x eloghq/ glh vlfk
ehl jur hq Sduwlnhoq +vrzrko ihvw zlh  xlg, plw krkhu Jhvfkzlqgljnhlw elv klq }x hlqhp Wxuexohq}0
ehuhlfk yhuvwçunhq nùqqhq/ vr gd lq glhvhp Uhjlph glh Olqhdulwçw qlfkw phku jlow1 Eudqghu xqg
Eudxhu ^9` kdehq Ehuhfkqxqjhq ehu glh Zluehoelogxqj dq nxjhoiùupljhq Wursihq gxufkjhi kuw1
Vr vhw}w glh Zluehoelogxqj klqwhu Wursihq huvw ehl juù huhq Jhvfkzlqgljnhlwhq hlq dov klqwhu ihvwhq
Sduwlnhoq1 Dx hughp wulww ehl Ioxlghq }x glhvhp çx huhq Zlueho hlq Jhjhqzlueho lp Wursihq dxi/
vr gd gruw dov Vxpph hlq vwdjqlhuhqghu Ehuhlfk yruolhjw1

H{shulphqwhooh Xqwhuvxfkxqjhq ^75`^9;`^74`^7<` ^;6`^83`^7;`^47` }hljhq ghxwolfkh Dezhlfkxqjhq
yrq glhvhu Jhvhw}pç ljnhlw1 Wkruvhq hw do1 ^<3` kdehq vhku dxvi kuolfk ehu lkuh H{shulphqwh }xu
Ehvwlppxqj ghu Hqgjhvfkzlqgljnhlw yrq idoohqghq Wursihq lq Dekçqjljnhlw yrq ghuhq Wursihqjuù h
ehulfkwhw1 Deelogxqj 515 }hljw vwhooyhuwuhwhqg ghq yrq Wkruvhq hw do1 jhphvvhqhq Yhuodxi ghu Hqgjh0
vfkzlqgljnhlw yrp Çtxlydohqwgxufkphvvhu i u r0Glfkoruehq}rowursihq lq Zdvvhu/ gdujhvwhoow gxufk
glh r�hqhq Nuhlvh1 Glh Dxwruhq kdehq }xvçw}olfk }xp Yhujohlfk guhl wkhruhwlvfkh Nxuyhqyhuoçxih
+Nxuyhq d elv f, hlqjh}hlfkqhw1 Nxuyh d }hljw ghq Yhuodxi i u vwduuh Nxjhoq1 Ehl r0Glfkoruehq}ro
dov glvshuvh Skdvh yhukdowhq vlfk vhku nohlqh Wursihq plw hlqhp Udglxv yrq u ��� � 4pp hqwvsuh0
fkhqg zlh vwduuh Nxjhoq/ zçkuhqg Eurprirup0/ Eurphwkdq0 xqg Eurphwkhqwursihq ehl johlfkhu
Wursihqjuù h ghxwolfk juù huh Jhvfkzlqgljnhlwhq huuhlfkhq1 Plw vwhljhqghp Wursihqgxufkphvvhu
zhlfkw glh Jhvfkzlqgljnhlw lpphu zhlwhu yrp Yhukdowhq ghu vwduuhq Nxjhoq de1 Glh Vfkhunudiw ghv
yruehl lh hqghq Phglxpv hu}hxjw hlqh Rehu çfkhqehzhjxqj lp Wursihq/ gd glhvh lp Yhujohlfk }x
ihvwhq Sduwlnhoq hlqh qlhguljhuh Ylvnrvlwçw kdehq1 Irojolfk vlqnw glh Jhvfkzlqgljnhlwvnrpsrqhqwh
dq ghu Rehu çfkh qlfkw dxi Qxoo de xqg glh Idoo0 rghu Vwhljjhvfkzlqgljnhlw zlug juù hu dov ehl
xqehzhjolfkhu Rehu çfkh1 Gd vlfk glh Ehzhjxqj lq ghu Rehu çfkh dxi gdv Wursihqlqqhuh ehu0
wuçjw/ huiçkuw ghu Wursihq zçkuhqg ghv Idoov hlqh lqqhuh ]lunxodwlrq1 Kdgdpdug xqg U|ef|qvnl
+vlhkh Foliw hw do1 ^47`, kdehq dov ]lunxodwlrq hlqh Nulhfkvwuùpxqj dqjhqrpphq/ zrudxv vlfk hlq
Ehvfkohxqljxqjvidnwru i u glh Hqgjhvfkzlgljnhlw hujlew/ ghu glh Ylvnrvlwçw ghu glvshuvhq Skdvh � �
xqg ghu nrqwlqxlhuolfkhq Skdvh � � ehqxw}w=

y 3 @
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��ju
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� �
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+6� � . 6� � ,
+5� � . 6� � , = +514:,

Hv jlow/ mh ylvnrvhu gdv glvshuvh Phglxp/ ghvwr jhulqjhu zlug glh Vwuùpxqj lq ghu Rehu çfkh1 Ehl
]xjdeh yrq rehu çfkhqdnwlyhq Vxevwdq}hq yhukdowhq vlfk Wursihq hkhu zlh vwduuh Sduwlnho1 Ri0
ihqvlfkwolfk zlug glh Ehzhjxqjviuhlkhlw ghu Juhq}vfklfkw gxufk glh Dqzhvhqkhlw glhvhu Prohn oh
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515 Wursihqidoo

Deelogxqj 515= Hqgjhvfkzlqgljnhlw yrq vwhljhqghq r0Glfkoruehq}rowursihq lq Zdvvhu lq Dekçqjlj0
nhlw yrq ghuhq Juù h qdfk Wkruvhq hw do1 ^<3`

khudxvjhgçpsiw/ rezrko glh Juhq} çfkhqvsdqqxqj qlhguljhu lvw dov lp whqvlgiuhlhq V|vwhp/ g1 k1
glh Yhuirupedunhlw ghu Skdvhqjuhq}h huohlfkhuw zhughq vroowh ^4:`^:;`1 Dov Dqqdkph i u Nxuyh e
glhqw hlqh yroovwçqglj dxvjheloghwh ]lunxodwlrqvvwuùpxqj plw iuhl ehzhjolfkhu Juhq} çfkh1 Nhlqhv
ghu Ph v|vwhph yrq Wkruvhq hw do1 huuhlfkw glhvhq wkhruhwlvfkhq Zhuw/ zrudxv irojw/ gd glh ]lu0
nxodwlrq ehl nhlqhp V|vwhp yroovwçqglj lvw1 Hgjh xqg Judqw ^4:` kdehq ehl nohlqhq }lunxolhuhqghq
Wursihq hlqhq vwudkoduwljhq Nlhozdvvhuvwurp ehredfkwhw/ zrklqjhjhq ehl juù huhq Wursihq Sxovd0
wlrq lp Nlhozdvvhuvwurp hlqvhw}w/ elv vlfk glh Zlueho }x hlqhu Nhwwh dxiuhlkhq1 Ehju qghw zlug
glhvhv Yhukdowhq dxv ghq vwdunhq Guxfnjudglhqwhq xp xqg lp idoohqghq Wursihq/ glh dxfk }1 E1
yrq Eudqghu xqg Eudxhu ^9` ehuhfkqhw zxughq1 Dov Irojh glhvhu Sxovdwlrqhq ehjlqqw ghu Wurs0
ihq zçkuhqg vhlqhv Idoov gxufk gdv Nrqwlqxxp xp glh krul}rqwdoh Dfkvh }x rv}loolhuhq1 Gd ghu
Idoozlghuvwdqg vrofkhu Wursihq vwhljw/ �qghw pdq plw ghp Hlqvhw}hq ghu Rv}loodwlrq hlq Pd{lpxp
ghu Hqgjhvfkzlqgljnhlw/ zlh lq Deelogxqj 515 }x hunhqqhq lvw1 Nxuyh f glhvhu Deelogxqj }hljw
ghq ehuhfkqhwhq Yhuodxi ghu Hqgjhvfkzlqgljnhlw ehl rv}loolhuhqghq Wursihq1 Glh jxwh ßehuhlq0
vwlppxqj }zlvfkhq wkhruhwlvfkhu Ehvfkuhlexqj xqg H{shulphqw ghxwhw dxi hlqh vhku johlfkiùupljh
Ehzhjxqj klq/ glh dxfk ehl ghq dqghuhq yrq Wkruvhq hw do1 yhuphvvhqhq Vwr�v|vwhphq jhixqghq
zlug1 Vwhljw ghu Wursihqgxufkphvvhu zhlwhu dq/ vr uhl hq glh Zlueho hlq}hoq yrp Wursihq de xqg
glh Idooedkq çqghuw vlfk yrq jhudgolqlj lq }lfn0}dfn0 rghu khol{iùuplj1 Zlug glhvhv Skçqrphq plw
V|vwhphljhqvfkdiwhq yhunq siw/ vr �qghq phkuhuh H{shulphqwdwruhq +çowhuh Olwhudwxu yrq Zdoolv
^<8` }xvdpphqjhid w, ehuhlqvwlpphqg/ gd de hlqhu Zhehu}dko Zh +vlhkh Johlfkxqj 5154, yrq
juù hu dov 7 glh jhudgolqljh Edkq yhuodvvhq zlug1 Vnhoodqg xqg Ydvwl ^::` kdehq lq qhxhuhq Xqwhu0
vxfkxqjhq lkuh Hujheqlvvh qlfkw ehu glh Zhehu}dko v|vwhpdwlvlhuw/ vrqghuq plw ghp Surgxnw dxv
Zhehu}dko xqg Ioxlg}dko +vlhkh Johlfkxqj 5153,/ zrehl glh ehlghq glphqvlrqvorvhq Nhqq}dkohq lq
Dekçqjljnhlw yrq ghu Zhehu}dko xqwhuvfklhgolfk jhzlfkwhw zhughq1 Glh Çqghuxqj ghu Irup ghv
Nlhozdvvhuvwurpv plw vwhljhqghp Wursihqgxufkphvvhu lvw ehl Zlqqlnrz xqg Fkdr ^434` lq hlqhu
ehhlqguxfnhqghq Elogirojh vhku jxw grnxphqwlhuw1
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5 Doojhphlqh Juxqgodjhq

Johlfk}hlwlj plw ghp Dxiwuhwhq yrq ]lunxodwlrq rghu Rv}loodwlrq çqghuw vlfk glh Wursihqirup
yrq nxjhoiùuplj qdfk hoolsvrlg1 Judfh hw do1 ^59` kdehq dxv ghq h{shulphqwhoohq Gdwhq ghu Olwhudwxu
hlqh judsklvfkh Nruuhodwlrq dxv guhl glphqvlrqvorvhq Nhqq}dkohq hqwzlfnhow/ xp glh Wursihqirup }x
v|vwhpdwlvlhuhq1 Phuvpdqq ^8<` kdw glhvh Nruuhodwlrq lq i u Hxursd jheuçxfkolfkhuh glphqvlrqvorvh
Nhqq}dkohq

K
xpjhirupw=

Uh @
� � g ! y 3
� � > xp ghq Vwuùpxqjv}xvwdqg xp ghq Wursihq }x fkdudnwhulvlhuhq/ +514;,

Zh

Iu
@

jg
�! ��
�

> glh gdv Yhukçowqlv yrq Jhzlfkwvnudiw xqg Juhq} çfkhqvsdqqxqj dqjlew/ +514<,

Io @
�
�
�
��

j�
L� ��> glh glh Vwr�hljhqvfkdiwhq ghu ehlghq Skdvhq plwhlqdqghu yhunq siw/ +5153,

zrehl glh Zhehu0 xqg Iurxgh}dko irojhqghupd hq gh�qlhuw vlqg=
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Wuçjkhlwvnudiw

Rehu çfkhqnudiw
+5154,

Iu @
y
�3 � �

g ! j�� @
Wuçjkhlwvnudiw
Jhzlfkwvnudiw

= +5155,

Deelogxqj 516 }hljw hlqh Dxiwudjxqj ghu Uh|qrogv}dko Uh lq Dekçqjljnhlw yrp Yhukçowqlv ghu
Zhehu0 }x Iurxgh}dko

MONP Q plw ghu Ioxlg}dko Io dov Sdudphwhu xqwhu Dqjdeh yrq Vwdelolwçwvjuhq}hq
i u glh hlq}hoqhq Wursihqiruphq yrq nxjhoiùuplj/ hoolsvrlg xqg nxjhondsshqiùuplj/ zrehl glhvh
Nxjhondsshq phku rghu zhqljhu jur h Yhuwlhixqjhq dq ghu U fnvhlwh kdehq nùqqhq/ vr gd }zlvfkhq
Slo}0 xqg Vfklup0 rghu hfkwhq Nxjhondsshqwursihq xqwhuvfklhghq zlug1 Dx hughp zhughq dxfk
irupyhuçqghuolfkh +�zreeolqj�, Wursihq dxijhi kuw1 Glh Nulwhulhq i u glhvh vlfk zçkuhqg ghv Idoohqv
vwçqglj irupyhuçqghuqghq Wursihq vlqg=

� jur h Uh|qrogv0]dkohq/ g k1 jur h Idoojhvfkzlqgljnhlw y 3 >
� nohlqhv elv plwwohuhv Yhukçowqlv yrq

MONP Q > g1 k1 jur h Juhq} çfkhqvsdqqxqj � rghu nohlqh
Glfkwhgl�huhq} �� }zlvfkhq ghq ehlghq Skdvhq rghu nohlqhu Wursihqgxufkphvvhu g ! /

� jur h Ioxlg0]dko/ g1 k1 jur h Glfkwh � � ghu nrqwlqxlhuolfkhq Skdvh rghu nohlqh Ylvnrvlwçw � �
ghu nrqwlqxlhuolfkhq Skdvh1

Hlqh Devfkçw}xqj i u gdv yhuzhqghwh Vwr�v|vwhp Zdvvhuwursihq lq nrpsulplhuwhp Nrkohqglr{lg
hujlew irojhqgh Zhuwh=

� � @ :83
� �� � �� @ 583

� �� � Uh @ :833

� @ 63
��R� y 3 @ 58

� �
 MONP Q @ 3> 466

g ! @ 7pp � � @ 433�Sd v Io @ 43
� �

S
Vr zlug ghu Nhkuzhuw ghu Ioxlg}dko 6* dxfk dov Pruwrq}dko �L xqg gdv Yhukçowqlv yrq Zhehu}dko ì }xu Iurx0
gh}dko 6h dov Erqg}dko �L eh}hlfkqhw1
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516 Wursihqelogxqj

Deelogxqj 516= Uh|qrogv}dko lq Dekçqjljnhlw yrq ghu Nhqq}dko Zh @Iu1 ]xvçw}olfk lvw glh Ioxlg0
}dko Io dov zhlwhuhu Sdudphwhu dqjhjhehq1 Glh Wursihqirup lvw hlq fkdudnwhulvwlvfkhv
Phunpdo i u glh yhuvfklhghqhq Ehuhlfkh1 Deelogxqj ^8<` hqwqrpphq

Glh dejhvfkçw}wh Ioxlg0]dko lvw kùkhu dov glh lq ghu judsklvfkhq Nruuhodwlrq yrq Judfh hw do1 dq0
jhjhehqhq Zhuwh1 H{wudsrolhuw pdq glh Nruuhodwlrq/ vr nùqqwh gdv V|vwhp hqwzhghu nxjhoiùupljh
rghu iruplqvwdeloh Wursihq dxveloghq1 Gd}x kdw Zhvfk ^<:` idoohqgh Zdvvhuwursihq lq Nrkohqglr{lg
plw hlqhu Ylghrndphud yhuirojw1 Lq ghu Dqidqjvvwuhfnh yrq 43 fp ehredfkwhw pdq hwzdv dejh dfkwh
Wursihq/ glh qdfk ghp Elogxqjvyrujdqj xp hlqhq phku rghu zhqljhu reodwhq ]xvwdqg rv}loolhuhq1
I u glhvhq Dqidqjv}hlwudxp lvw glh Rv}loodwlrqviuhtxhq} lq Dekçqjljnhlw yrq ghu Nrkohqglr{lg0
glfkwh ehvwlppw zrughq1 Lp zhlwhuhq Yhuodxi ghv Idoohqv zlug ghu Wursihq iruporv +�zreeolqj�,
xqg yhuoç w vhlqh jhudgolqljh Edkq1 R�hqvlfkwolfk kdw hu qxq vhlqh Hqgjhvfkzlqgljnhlw huuhlfkw/
zçkuhqg glh Rv}loodwlrq qxu lp Ehvfkohxqljxqjvuhjlph vwdwwjhixqghq kdw1

516 Wursihqelogxqj

Glh Wursihqelogxqj dq hlqhu Ndslooduvslw}h rghu dq hlqhu Ù�qxqj +}1 E1 hlq Orfkvlhe, lvw hlq zlfk0
wljhu Sur}h i u ghq Vwr�gxufkjdqj1 ]xu Fkdudnwhulvlhuxqj glhvhv Sur}hvvhv lvw gdv Yroxphq ghv
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5 Doojhphlqh Juxqgodjhq

deuhl hqghq Wursihqv hlqh qrwzhqgljh Juù h1 Ehuhlwv 4<4< kdehq Kdunlqv xqg Eurzq ^65` lq lkuhq
Xqwhuvxfkxqjhq gdv Jhzlfkw hlqhv idoohqghq Wursihqv ehvwlppw/ xp glh Juhq} çfkhqvsdqqxqj ghv
V|vwhpv dxv ghp Nuçiwhjohlfkjhzlfkw yrq Juhq} çfkhqnudiw I $ }x Jhzlfkwvnudiw I : hlqvfkolh olfk
Dxiwulhe }x ehvwlpphq

Jhvhw} qdfk Wdwh= I : @ ��jY :T: @ 5�u U � @ I $ = +5156,

Glhvhv Nuçiwhjohlfkjhzlfkw jlow i u hlqhq dq hlqhu Ndslooduh plw ghp Udglxv u U kçqjhqghq Wursihq
plw ghp Johlfkjhzlfkwvyroxphq Y :(: / zrehl ghu }xi kuhqgh Yroxphqvwurp gdehl qdkh}x Qxoo vhlq
px / gdplw nhlqh zhlwhuh Nudiw }xp Nuçiwhjohlfkjhzlfkw ehu fnvlfkwljw zhughq px 1 Ehl hlqhu
jhulqji jljhq Yhujuù huxqj ghv kçqjhqghq Wursihqv plw ghp Johlfkjhzlfkwvyroxphq Y :(: ehjlqqw
ghu Deoùvhsur}h 1 Hu whlow vlfk lq hlqhq idoohqghq Wursihq/ ghvvhq Yroxphq ehu hlqh Zçjxqj
ehndqqw lvw/ xqg hlqhq Uhvwwursihq/ ghu dq ghu Ndslooduh yhueohlew1 I u Zdvvhu xqg Ehq}ro mhzhlov
lq Oxiw vlqg glh Juhq} çfkhqvsdqqxqj plw dowhuqdwlyhq Phwkrghq vhku jhqdx jhphvvhq zrughq/ vr
gd glhvh Vxevwdq}hq dov Uhihuhq}v|vwhph yhuzhqghw zhughq1 Gdv Yroxphq ghv deuhl hqghq Wurs0
ihqv zlug h{shulphqwhoo huplwwhow/ gdv Johlfkjhzlfkwvyroxphq qdfk Wdwh ehuhfkqhw1 Gdv Yhukçowqlv
ghu ehlghq Yroxplqd qhqqw pdq Kdunlqv0Eurzq0Idnwru # xqg lvw dekçqjlj yrp Ndsloodugxufkphv0
vhu dehu xqdekçqjlj yrp Vwr�v|vwhp/ zdv }xvçw}olfk i u Whwudfkorunrkohqvwr� xqg Gleurphwkdq
plw lkuhq zhlwdxv kùkhuhq Glfkwhq +4/8< e}z1 5/4:;

� �� , ehusu iw zxugh1 Dxi glhvh Zhlvh nùqqhq
dxfk i u dqghuh Io vvljnhlwhq glh Juhq} çfkhqvsdqqxqj dq Oxiw xqwhu ghu Ehu fnvlfkwljxqj ghv
Kdunlqv0Eurzq0Idnwruv jhphvvhq zhughq1 Ehl ehndqqwhu Juhq} çfkhqvsdqqxqj ndqq dehu dxfk
gdv Yroxphq ghv idoohqghq Wursihqv lq Dekçqjljnhlw yrp Ndslooduudglxv ehl xqhqgolfk nohlqhp }x0
i kuhqghq Yroxphq x ehuhfkqhw zhughq1 Gd glh Ph hujheqlvvh yrq Kdunlqv xqg Eurzq +Yroxphq
ghv idoohqghq Wursihqv lq Dekçqjljnhlw yrp Ndslooduudglxv, qxu wdehoodulvfk dxijholvwhw vlqg/ kdehq
vlfk dqghuh Dxwruhq gdudq yhuvxfkw/ vlh plw Uhjuhvvlrq pdwkhpdwlvfk }x idvvhq1 Vr kdw }1 E1 Prul

^94` jhixqghq/ gd irojhqgh Dqsdvvxqj i u ghq Gh�qlwlrqvehuhlfk g U � VW X �
&�
� 4> 7 glh Ph zhuwh

jxw ehvfkuhlew=

# @ 3> 9 . 3> 7

%

4� g U
4> 7

�
#

Y Y
�
&� & � Z �

= +5157,

Vlh hqwkçow ghq Ndsloodugxufkphvvhu g U xqg gdv h{shulphqwhoo }x ehvwlpphqgh Yroxphq ghv ido0
ohqghq Wursihqv Y Y =

I u glh lqgxvwulhooh Whfkqln vlqg doohuglqjv qlfkw nohlqh/ vrqghuq jur h Vwuùpxqjvjhvfkzlqglj0
nhlwhq lqwhuhvvdqw1 Ghvkdoe zxugh lq ghu Olwhudwxu yru doohp ghu Hlq x juù huhu Vwuùpxqjvjh0
vfkzlqgljnhlwhq dxi gdv Wursihqyroxphq xqwhuvxfkw1 Zdowhuv xqg Pduvfkdoo ^<9` kdehq gd}x hlqh
xpidqjuhlfkh h{shulphqwhooh Duehlw dqkdqg hlqhv ]zhlvwr�v|vwhpv gxufkjhi kuw/ ehvwhkhqg dxv
hlqhp Shwurohxpoùvxqjvplwwho +Dpvfr Rghuohvv Plqhudo Vslulw, dov glvshuvh Skdvh xqg Zdvvhu dov
xqehzhjwhv Nrqwlqxxp1 Glh guhl yhuzhqghwhq Ndslooduw|shq vlqg dov Prghooh i u yhuvfklhghqh Gr0
vlhuxqjvv|vwhph xqg ghuhq xqwhuvfklhgolfkh Vwuùpxqjvsur�oh ghv }xjhi kuwhq Ioxlgv }x yhuvwhkhq=

� hlqh qlfkw ehqhw}hqgh Ndslooduh +Ndslooduh D, plw sduderolvfkhp Vwuùpxqjvsur�o1

� hlqh Ndslooduh +Ndslooduh E,/ glh lq hlqh Ndpphu plw ghp 43idfkhq ghv Ndsloodugxufkphvvhuv
p qghw1 Ghu Io vvljnhlwvdxvwulww huirojw gxufk hlqh Ù�qxqj johlfkhq Gxufkphvvhuv zlh ehl
ghq dqghuhq Ndslooduhq1 Gdv Vwuùpxqjvsur�o zlug h{shulphqwhoo huplwwhow1

� }zhl ehqhw}hqgh Ndslooduhq johlfkhq Dx hqgxufkphvvhuv yrq 7/;9pp/ dehu plw yhuvfklhgh0
qhq Lqqhqgxufkphvvhuhq yrq 6/44:pp i u Ndslooduh F xqg 5/3<9pp i u Ndslooduh G1 Dxv
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glhvhq Ndslooduhq vwuùpw glh Io vvljnhlw lp }hqwudohq Ehuhlfk plw hlqhp sduderolvfkhq Vwuù0
pxqjvsur�o dxv/ dp ehqhw}hqghq Udqg plw hlqhu Jhvfkzlqgljnhlw yrq Qxoo1

Deelogxqj 517 }hljw glh Dekçqjljnhlw ghv Wursihqyroxphqv yrq ghu Iox udwh ghu glvshuvhq Skdvh1
Ehl nohlqhq Yroxphq vvhq elv 53
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Deelogxqj 517= Dekçqjljnhlw ghv Yroxphqv hlqhv vwhljhqghq Wursihqv yrq ghu Iùughuudwh ghu gl0
vshuvhq Skdvh ehl Qrupdoehglqjxqjhq lq hlqhp Io vvlj0Io vvlj0V|vwhp qdfk Zdo0
whuv xqg Pduvfkdoo ^<9`1 Glh Ehvfkuhlexqj ghu Ndslooduw|shq huirojw lp Wh{w1

uhl hqghq Wursihqv lvw xqdekçqjlj yrp Ndslooduw|s xqg zçfkvw idvw olqhdu dq1 Lp Yhujohlfk gd}x
phvvhq Kd|qhv hw do1 ^67` ehl ghxwolfk nohlqhuhq Devroxwyroxplqd +3/335po � Y ��� � 3/48po, xqg
nohlqhuhq Elogxqjvjhvfkzlqgljnhlwhq

�
� 7

�����[ \ �1 Vlh �qghq hlqh Dekçqjljnhlw ghu Yroxplqd yrq ghu
Ehqhw}edunhlw ghu Ndsloodupdwhuldolhq/ gdv khl w yrp Nrqwdnwzlqnho/ ghq glh glvshuvh Skdvh plw
ghp Ndsloodupdwhuldo dxveloghw1 Glh ehqhw}hqghq Ndslooduhq F xqg G dxv Deelogxqj 517 huuhlfkhq
gdv Yroxphqpd{lpxp ehl nohlqhq Io vvhq/ vr gd ehl juù huhq Iolh jhvfkzlqgljnhlwhq glh Wursihq
ghxwolfk nohlqhu vlqg dov glh ehl ghq qlfkw ehqhw}hqghq Ndslooduhq1 Glh krkh Glfkwh dq Ph sxqnwhq
}hljw xqhuzduwhwh Rv}loodwlrqhq lp Yroxphq ehl vwhljhqghu Iox udwh i u glh Ndslooduhq D elv F1
Dqghuh Dxwruhq kdehq zrko hlq çkqolfkhv Yhukdowhq ehuhlwv jhphvvhq/ kdehq dehu lq lkuhq Gdwhq
nhlqh Rv}loodwlrqhq dxijuxqg lkuhu jhulqjhuhq Gdwhqedvlv lqwhusuhwlhuw1 Xp glhvhv Skçqrphq qçkhu
nhqqhqohuqhq }x nùqqhq/ kdehq glh Dxwruhq glh Wursihqelogxqj plw hlqhu Krfkjhvfkzlqgljnhlwv0
ndphud yhuirojw1 Vlh ehredfkwhq ehlp Deuhl hq hlqh �Vwuhfnxqj� ghv Wursihqv/ g1 k1 hv eloghw
vlfk hlq Kdov1 Lp Prphqw ghv Deuhl hqv whlow vlfk ghu Wursihq lq ghq idoohqghq xqg hlqhq dq ghu
Ndslooduh yhueohlehqghq Uhvwwursihq/ ghu zlh hlq Jxppledqg }xu fnvfkqhoow xqg hlqh Nxjhondssh
dxveloghw/ xp hlqh pùjolfkvw nohlqh Rehu çfkh hlq}xqhkphq1 Gdgxufk jhuçw ghu Uhvwwursihq lq
vhku vwdunh Vfkzlqjxqj1 Lvw glh Elogxqjv}hlw nohlq jhqxj/ vr gd vlfk glh Rv}loodwlrq elv }xp Deul
ghv qdfkirojhqghq Wursihqv qrfk qlfkw khudxvjhgçpsiw kdw/ lvw ghp Deoùvhyrujdqj glh Rv}loodwlrq
ehuodjhuw1 Ghu nlqhwlvfkhq Nudiw gxufk ghq }xi kuhqghq Vwurp zlug hlqh Jhvfkzlqgljnhlwvnrp0
srqhqwh dxv ghu Rv}loodwlrq klq}xjhi jw +lp Idoo ghv jhvwuhfnwhq ]xvwdqgv, e}z1 dejh}rjhq +lp
Idoo ghv jhvwdxfkwhq ]xvwdqgv,1 Lp pd{lpdo jhvwuhfnwhq ]xvwdqg jhq jw hlqh jhulqjhuh Phqjh dq
}xjhi kuwhu Io vvljnhlw/ xp ghq Wursihq deuhl hq }x odvvhq/ dov lp jhvwdxfkwhq ]xvwdqg1
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5 Doojhphlqh Juxqgodjhq

]xu Yhuulqjhuxqj ghv h{shulphqwhoohq Dxizdqgv vlqg hlqljh Duehlwhq huirojw/ xp gdv Yrox0
phq ghv deuhl hqghq Wursihqv yrudxvehuhfkqhq }x nùqqhq1 Hv zlunhq yhuvfklhghqh Nuçiwh ehl ghu
Elogxqj= Jhzlfkwvnudiw +hlqvfkolh olfk Dxiwulhevnudiw,/ Juhq} çfkhqvsdqqxqj/ nlqhwlvfkh Nudiw/
Uhlexqjvnudiw1 Qdud|dqdq hw do1 ^97` vlqg ghu Phlqxqj/ gd glhvhv nrpsoh{h Zhfkvhovslho yrq
Nuçiwhq dp ehvwhq plw Kloih yrq glphqvlrqvorvhq Nhqq}dkohq ehvfkulhehq zhughq ndqq1 Gdv Yhu0
kçowqlv dxv Çtxlydohqwgxufkphvvhu g Y ghv idoohqghq Wursihqv xqg Ndsloodugxufkphvvhu g U lvw hlqh
Ixqnwlrq irojhqghu Sdudphwhu=

g Y
g U @ i+

��

�
>Uh>Zh>Iu,= +5158,

Dxv Olwhudwxuzhuwhq xqg ghq yrq ghq Dxwruhq jhphvvhqhq Gdwhq vlqg glh }xjhkùuljhq Nrqvwdqwhq
dqjhsd w zrughq/ vr gd pdq }x irojhqghu Johlfkxqj nrpphq ndqq=

g Y
g U @ 9/536

�
��

�

� � Z � ] ^
Uh 	 � Z � 
 ^ Zh 	 � Z � � � Iu � Z � _ = +5159,

Johlfkxqj 5159 jlow i u Ndsloodugxufkphvvhu yrq 4pp � g U � :/8pp1 Dezhlfkxqjhq jlew
hv ehvrqghuv i u jur h Zhuwh yrq

� X� ` xqg ehl kùkhuhu Ylvnrvlwçw ghu nrqwlqxlhuolfkhq Skdvh +A
483pSd v,1 Zhqq dxfk glhvh guhl glphqvlrqvorvhq Nhqq}dkohq dooh ylhu zlfkwljhq Nuçiwh plwhlq0
dqghu lqv Yhukçowqlv vhw}hq/ vr nùqqhq phfkdqlvwlvfkh Ghwdlov qlfkw ehu fnvlfkwljw zhughq1

I u hlqhq plw nrqwlqxlhuolfkhu Iolh jhvfkzlqgljnhlw jheloghwhq/ qlfkw ehqhw}hqghq Wursihq vfkod0
jhq Wxgrvh xqg Fäuvwhd ^<5` hlqhq ylhuvwx�jhq Phfkdqlvpxv yru1 I u mhghq Vfkulww zhughq glh ylhu
zlunhqghq Nuçiwh plw Kloih yrq jhrphwulvfkhq ßehuohjxqjhq dxvjhgu fnw1 Gxufk glh Dxiqdkph
ghu Wursihqelogxqj plw hlqhu Krfkjhvfkzlqgljnhlwvndphud/ ndqq glh Wursihqjhrphwulh dqjhqçkhuw
zhughq1 Ghu huvwh Vfkulww ehlqkdowhw gdv Zdfkvwxp ghu Nxjhondssh elv }xu Kdoenxjho/ g1 k1 elv
ghu Udglxv plw ghp Ndsloodulqqhqudglxv lghqwlvfk zlug1 Lp }zhlwhq Vfkulww zlug ghu Udglxv juù hu
dov ghu Ndsloodulqqhqgxufkphvvhu/ ghu Wursihq zçfkvw dehu lpphu qrfk nxjhov|pphwulvfk/ gd glh
Juhq} çfkhqvsdqqxqj ehuzlhjw1 Lp gulwwhq Vfkulww zlug glh Nxjhov|pphwulh yhuodvvhq xqg ghu
Wursihq yhuoçqjhuw vlfk/ zrgxufk ghu Juhq} çfkhqvsdqqxqjvdqwhlo dp Ndsloodudxvwulww sdudooho }xu
Vfkzhunudiw juù hu zlug xqg gdplw glh }xvçw}olfkh Pdvvh zlhghu dxizlhjw1 Pdq ndqq ghq Wursihq
lq }zhl Kçoiwhq }huohjhq1 Ghu xqwhuh Whlo zlug zhlwhuklq gxufk hlqh Kdoenxjho jheloghw/ dxi glh
hlq kdoehv Hoolsvrlg jhvhw}w zlug/ zrehl glh nohlqh Kdoedfkvh ghp Nxjhoudglxv hqwvsulfkw1 Lq ghu
ylhuwhq Vwxih yhuoçqjhuw vlfk glh rehuh Kçoiwh zhlwhuklq/ vr gd glhvhu Whlo qlfkw phku dxvvfkolh olfk
gxufk hlq Hoolsvrlg ehvfkulhehq zhughq ndqq1 Huvhw}w pdq glh Hoolsvrlgndssh gxufk hlq K|shuer0
orlg/ vr huuhlfkw pdq hlqh vhku jxwh ßehuhlqvwlppxqj plw ghq Wursihqeloghuq1 Johlfk}hlwlj qçkhuw
vlfk ghu Zlqnho }zlvfkhq Ndslooduvwluqvhlwh xqg Wursihqrehu çfkh dp Ndsloodudxvwulww lpphu phku
hlqhp uhfkwhq Zlqnho/ plw ghvvhq Huuhlfkhq glh ylhuwh Vwxih hqghw1 Gdqdfk vfkq uw vlfk ghu Wurs0
ihq hlq/ hv khuuvfkw nhlq Nuçiwhjohlfkjhzlfkw phku/ ghu Wursihq uhl w de1 Gd vlfk glhvhu Yrujdqj
vhoevw ehvfkohxqljw xqg gdplw qxu hlqh vhku nxu}h ]hlw gdxhuw/  lh hq qxu qrfk jhulqjh Phqjhq
glvshuvh Skdvh lq ghq Wursihq/ zrgxufk gdv Wursihqyroxphq qlfkw phku ehhlq x w zlug1 Plw glhvhu
Nuçiwhelodq} vlqg Olwhudwxugdwhq xqg yrq ghq Dxwruhq ehvwlppwh Gdwhq i u nohlqh Io vvh +� 4

���
 ,
yrudxvehuhfkqhw zrughq xqg olhihuq hlqh jxwh ßehuhlqvwlppxqj1 Ehl nohlqhu Juhq} çfkhqvsdqqxqj
}zlvfkhq glvshuvhu xqg nrqwlqxlhuolfkhu Skdvh rghu vhku jur hu Ù�qxqj ndqq Vfkulww }zhl +Wurs0
ihqudglxv zlug juù hu dov glh Ndslooduù�qxqj, qlfkw huuhlfkw zhughq1 Glh Dxvelogxqj ghv Hoolsvrlgv/
zlh vlh klhu ehvfkulhehq lvw/ lvw qlfkw pùjolfk/ vr gd glh Wursihqelogxqj qdfk hlqhp dqghuhq Ph0
fkdqlvpxv yhuoçxiw1 Lq ghu Olwhudwxu vlqg nhlqh zhlwhuhq Klqzhlvh dxi gdv Deuhl yhukdowhq vrofkhu
V|vwhph jhixqghq zrughq1
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517 Juhq} çfkhqvsdqqxqj

]zhl Io vvljnhlwhq zhughq gxufk hlqh Skdvhqjuhq} çfkh yrqhlqdqghu jhwuhqqw/ glh pdnurvnrslvfk
zlh hlqh Ioçfkh huvfkhlqw xqg ghuhq Yroxphq qrupdohuzhlvh jhjhq glh Nhuqskdvh yhuqdfkoçvvljw
zhughq ndqq1 Ehwudfkwhw pdq glhvhq Ehuhlfk plnurvnrslvfk/ vr ehvwhkw hu dxv phkuhuhq Prohn o0
vfklfkwhq/ g1 k1 glh Juhq} çfkh kdw hlqh hqgolfkh Dxvghkqxqj1 Glh Prohn oh dq ghu Skdvhqjuhq}h
huidkuhq hlqh uhvxowlhuhqgh Nudiw lqv Skdvhqlqqhuh/ zhvkdoe glh Juhq} çfkh vlfk }x plqlplhuhq
vxfkw1 Hv ehgdui dovr Hqhujlh/ xp glh Skdvhqjuhq}h }x yhujuù huq/ glh Juhq} çfkhqhqhujlh rghu
Juhq} çfkhqvsdqqxqj jhqdqqw zlug1 Mh qdfk ghq yruolhjhqghq lqwhuprohnxoduhq Zhfkvhozlunxq0
jhq }x ehlghq Vhlwhq ghu Skdvhqjuhq}h xqwhuvfkhlghw vlfk glh Juhq} çfkhqvsdqqxqj/ g1 k1 hv lvw
hlqh V|vwhphljhqvfkdiw/ glh yrq ehlghq Skdvhq xqg ghuhq Djjuhjdw}xvwdqg ehhlq x w zlug1 ]xu
Ehvwlppxqj ghu Juhq} çfkhqvsdqqxqj vlqg hlqh jdq}h Uhlkh yrq Phwkrghq ehndqqw/ glh lq ghu
Olwhudwxu ^4` ehvfkulhehq zhughq1 I u Phvvxqjhq xqwhu Guxfn kdw vlfk ehvrqghuv glh Phwkrgh ghv
kçqjhqghq Wursihqv ehzçkuw ^433`^<:`1 Glh Jhrphwulh hlqhv dq hlqhu Ndslooduh kçqjhqghq Wursihqv
zlug gxufk glh Juhq} çfkhqvsdqqxqj xqg glh Glfkwhgl�huhq} }zlvfkhq Wursihq0 xqg Xpjhexqjv0
skdvh ehvwlppw/ zhvkdoe dxv ghu Nrqwxu hlqhv Wursihqv glh Juhq} çfkhqvsdqqxqj huplwwhow zhughq
ndqq1 Dxvjhkhqg yrq ghu \rxqj0Odsodfh0Johlfkxqj }xu Ehuhfkqxqj ghu Guxfngl�huhq} �s ehu hl0
qh jhnu ppwh +plw ghq ehlghq Kdxswudglhq u � xqg u � , Juhq} çfkh plw ghu Juhq} çfkhqvsdqqxqj
�

�s @ �

�
4

u � .
4

u �
�

=

Xqwhu ]xkloihqdkph ghu Nxjhov|pphwulh lq ghu xqwhuhq Wursihqkçoiwh xqg gxufk Huvhw}hq ghu
Guxfngl�huhq} hukçow pdq hlqh Gl�huhqwldojohlfkxqj/ glh gdv Wursihqsur�o ehvfkuhlew xqg glh qxu
qxphulvfk jhoùvw zhughq ndqq1 Dov jxwhv Pd i u glh Wursihqirup vwhoow vlfk gdv Yhukçowqlv }zhlhu
jhrphwulvfkhu Juù hq gdu/ glh ohlfkw huplwwhow zhughq nùqqhq=

V @
g "
g ! > +515:,

zrehl g ! ghu Gxufkphvvhu dp Çtxdwru xqg g " ghu Gxufkphvvhu ghu �Vhohfwhg Sodqh� lvw/ glh gxufk
Dewudjhq ghv Çtxdwrugxufkphvvhuv yrp Vfkhlwhosxqnw hukdowhq zlug1 Lvw glh Juhq} çfkhqvsdqqxqj
� ehndqqw xqg zlug i u glhvhv V|vwhp V jhphvvhq/ vr ndqq qdfk irojhqghu Johlfkxqj glh Juù h
K +V, dqjhsd w xqg wdehoolhuw zhughq=

� @ j��
g
�!

K +V,
= +515;,

Plvdn ^93` kdw glh yrq yhuvfklhghqhq Dxwruhq wdehoolhuwhq Zhuwh }x hlqhu Uhlkhqixqnwlrq }xvdp0
phqjhid w1 Ghu Gh�qlwlrqvehuhlfk yrq V huvwuhfnw vlfk yrq 3/66 � V � 4/ zrudxv vlfk hujlew/ gd
ghu Çtxdwrugxufkphvvhu juù hu vhlq px dov ghu Ndsloodugxufkphvvhu1

518 Vwr�v|vwhp Zdvvhu2Nrkohqglr{lg

51814 Oùvolfknhlw

]xu Fkdudnwhulvlhuxqj ghv yhuzhqghwhq Vwr�v|vwhpv vlqg Oùvolfknhlwvgdwhq dxv ghu Olwhudwxu i u
glh guhl elqçuhq Vwr�v|vwhph FR � 2K � R e}z1 FR � @Skhqro e}z1 K � R2Skhqro xqg dqvfkolh hqg i u
gdv whuqçuh V|vwhp dxijhi kuw1
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5181414 Elqçuhv V|vwhp Zdvvhu2Nrkohqglr{lg

Zdvvhu xqg Nrkohqglr{lg vlqg lp i u glh H{wudnwlrq uhohydqwhq Ehuhlfk xqwhu 6:6N qxu ehjuhq}w
plwhlqdqghu plvfkedu/ g1 k1 glh Plvfkxqjvo fnh lvw yhujohlfkvzhlvh jur 1 Glh Deelogxqjhq 518 xqg
519 }hljhq glh Oùvolfknhlwvjuhq}hq lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu1 Dxi ghu zdvvhuuhl0
fkhq Vhlwh hukùkw vlfk glh Oùvolfknhlw yrq 8 elv 43PSd +mh qdfk Whpshudwxu, vwdun/ gdqdfk kdw
ghu Guxfn hlqhq jhulqjhuhq Hlq x dov glh Whpshudwxu1 Dxi ghu nrkohqglr{lguhlfkhq Vhlwh eloghq
glh Phvvxqjhq yrq Zlheh ^<<` hlq Plqlpxp lq ghu Oùvolfknhlw plw vwhljhqghp Guxfn1 Nlqj hw do1
^7:` phvvhq qxu ehl kùkhuhq Gu fnhq1 Glh Devroxwzhuwh ehl 5<;N ghu ehlghq Dxwruhq vlqg qlfkw lq
ßehuhlqvwlppxqj/ gdv jlow vrzrko i u glh zdvvhu0 zlh dxfk i u glh nrkohqglr{lguhlfkh Vhlwh1 Glh i u
glh Ehuhfkqxqjhq lq ghu yruolhjhqghq Duehlw qùwljhq Oùvolfknhlwvgdwhq vlqg ghu Duehlw yrq Zlheh
^<<` hqwqrpphq/ gd ghvvhq Phvvxqjhq hlqhq juù huhq Whpshudwxuehuhlfk deghfnhq xqg gdudxv glh
jhvxfkwhq Zhuwh gxufk Lqwhusrodwlrq hukdowhq zhughq nùqqhq1
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Deelogxqj 518= Oùvolfknhlw ghv Nrkohqglr{lgv lqZdvvhu lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu
dxi ghu zdvvhuuhlfkhq Vhlwh1 Glh r�hqhq V|peroh vlqg yrq Zlheh ^<<` jhphvvhqh
Gdwhq/ glh jhvfkorvvhqhq V|peroh vlqg Gdwhq/ glh ghu Duehlw yrq Nlqj hw do1 ^7:`
hqwqrpphq vlqg1 Plw hlqhp Vwhuq jhnhqq}hlfkqhwhq Gdwhq vlqg yrq Wdnhqrxvkl
xqg Nhqqhg| ^;8` jhphvvhq zrughq1

5181415 Elqçuhv V|vwhp Zdvvhu2Skhqro

Glh lq Deelogxqj 51: dxijhi kuwhq Ph gdwhq vlqg ghp Wdehoohqzhun yrq Vwhskhq xqg Vwhskhq ^;4`
hqwqrpphq xqg }hljhq glh Whpshudwxudekçqjljnhlw ghu Oùvolfknhlw yrq Skhqro lq Zdvvhu1 Hv lvw
hlqh ghxwolfkh ]xqdkph ghu Oùvolfknhlw }x ehredfkwhq1 Glh Guxfndekçqjljnhlw ghu Oùvolfknhlw lp
yhuzhqghwhq Guxfnlqwhuydoo lvw elvkhu qrfk qlfkw jhphvvhq zrughq/ zrehl dehu dxfk nhlqh rghu qxu
jhulqji jljh huzduwhw zlug1

57



518 Vwr�v|vwhp Zdvvhu2Nrkohqglr{lg

0,000 0,002 0,004 0,006 0,008 0,010 0,012 0,014 0,016
0

10

20

30

40

50

 

 298 K; Wiebe 
 305 K; Wiebe 
 323 K; Wiebe 
 348 K; Wiebe 
 298 K; King et al. 
 313 K; King et al. 

D
ru

ck
 / 

M
P

a

Molenbruch xWasser

Deelogxqj 519= Oùvolfknhlw ghvZdvvhuv lq Nrkohqglr{lg lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu
dxi ghu nrkohqglr{lguhlfkhq Vhlwh1 Glh jhi oowhq V|peroh vwhoohq Gdwhq dxv ghu
Duehlw yrq Zlheh ^<<` gdu/ glh r�hqhq V|peroh vlqg Gdwhq/ glh ghu Duehlw yrq
Nlqj hw do1 ^7:` hqwqrpphq vlqg1
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Deelogxqj 51:= Oùvolfknhlw yrq Skhqro lq Zdvvhu lq Dekçqjljnhlw yrq ghu Whpshudwxu> Gdwhq vlqg
ghp Wdehoohqzhun yrq Vwhskhq xqg Vwhskhq ^;4` hqwqrpphq
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5181416 Elqçuhv V|vwhp Nrkohqglr{lg2Skhqro

Lq Deelogxqj 51; lvw dqkdqg ghu Ph gdwhq yrq ydq Ohhu xqg Sdxodlwlv ^85` glh Oùvolfknhlw yrq
Skhqro lq Nrkohqglr{lg gdujhvwhoow1 Ehl 63<N lvw Nrkohqglr{lg qxu lq jhulqjhp Pd h içklj/ Skhqro
dxi}xqhkphq/ zdv vlfk dxfk ehl Guxfnhukùkxqj ndxp çqghuw/ zrklqjhjhq ehl 666N hlqh ghxwolfkh
Dekçqjljnhlw yrp Guxfn }x ehredfkwhq lvw1 Lqvjvdpw lvw glh glh Oùvolfknhlw yrq Skhqro qlfkw rghu
qxu ndxp juù hu dov yrq Zdvvhu lq Nrkohqglr{lg1

7,5 10,0 12,5 15,0 17,5 20,0 22,5 25,0
0,005

0,010

0,015

0,020

0,025

0,030

0,035

0,040

0,045

0,050

 309 K
 333 K

M
ol

en
br

uc
h 

x P
he

no
l i

n 
K

oh
le

nd
io

xi
d

Druck / MPa

Deelogxqj 51;= Oùvolfknhlw yrq Skhqro lq ehunulwlvfkhp Nrkohqglr{lg lq Dekçqjljnhlw yrp Guxfn
i u }zhl Whpshudwxuhq +qdfk ydq Ohhu xqg Sdxohlwlv ^85`,

5181417 Whuqçuhv V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro

Deelogxqj 51< }hljw Phvvxqjhq yrq Euxgl hw do1 ^;`/ glh glh Guxfndekçqjljnhlw ghv Yhuwhloxqjvnr0
h!}lhqwhq yrq Skhqro lp ]zhlskdvhqv|vwhp Zdvvhu2 ehunulwlvfkhv Nrkohqglr{lg i u yhuvfklhghqh
Whpshudwxuhq yhudqvfkdxolfkw1 Ehl qlhguljhq Gu fnhq zlug ghu Yhuwhloxqjvnrh!}lhqw plw vwhljhq0
ghu Whpshudwxu nohlqhu/ sdudooho zlug dxfk glh Nrkohqglr{lgglfkwh nohlqhu/ g1 k1 jdvçkqolfkhu1 Ehl
ghq kùkhuhq Gu fnhq lvw glh Nrkohqglr{lgglfkwh lq doohq Içoohq ehuhlwv vhku krfk xqg gdplw çkqolfk
}x hlqhu Io vvljnhlw1 Hqwvsuhfkqhg �qghw pdq dxfk plw vwhljhqghu Whpshudwxu hlqhq kùkhuhq Yhu0
whloxqjvnrh!}lhqwhq1 Lqvjhvdpw ehwudfkwhw kdw Skhqro dehu qlfkw glh Whqghq} hlqh Skdvh ehvrqghuv
}x ehyru}xjhq/ gd ghu Yhuwhloxqjvnrh!}lhqw vlfk xp 4 ehzhjw1

51815 Glfkwh

Deelogxqj 5143 }hljw glh Guxfndekçqjljnhlw ghu Uhlqvwr�glfkwhq yrq Zdvvhu xqg Nrkohqglr{lg1 Lp
dxvjhzçkowhq Guxfn0 xqg Whpshudwxuihqvwhu ydullhuw glh Nrkohqglr{lgglfkwh vwdun plw ghq çx h0
uhq Ehglqjxqjhq/ zçkuhqg Zdvvhu yhuqdfkoçvvljeduh Yhuçqghuxqjhq huiçkuw1 Glh Whpshudwxu0 xqg
Guxfndekçqjljnhlw ghu Glfkwhgl�huhq} ghu ehlghq Skdvhq/ glh lq glh Juhq} çfkhqvsdqqxqj xqg
gdplw lq glh Wursihqjuù h hlqjhkw/ zlug dxvvfkolh olfk yrp Nrkohqglr{lg ehvwlppw1 Glh Zdvvhu0
glfkwhq vlqg plw Kloih ghu Vwhdp Wdeohv ^;5` xqg glh Nrkohqglr{lgglfkwhq qdfk Vsdq xqg Zdjqhu
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Deelogxqj 51<= Yhuwhloxqjvnrh!}lhqw yrq Skhqro lp ]zhlskdvhqv|vwhp Nrkohqglr{lg2Zdvvhu i u
yhuvfklhghqh Whpshudwxuhq lq Dekçqjljnhlw yrp Guxfn +qdfk Euxgl hw do1 ^;`,
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Deelogxqj 5143= Uhlqvwr�glfkwhq i u Zdvvhu ^;5` xqg Nrkohqglr{lg ^:<` lq Dekçqjljnhlw yrq Guxfn
xqg Whpshudwxu
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^:<` huplwwhow1 Lq ghu Olwhudwxu vlqg nhlqh Zhuwh i u glh Glfkwh yrq plw Zdvvhu jhvçwwljwhp Nrk0
ohqglr{lg }x �qghq/ zhvkdoe i u glh nrkohqglr{lguhlfkh Vhlwh glh Uhlqvwr�zhuwh yhuzhqghw zhughq1
Dx hughp lvw qlfkw }x huzduwhq/ gd glh jhulqjh Phqjh dq Zdvvhu glh Nrkohqglr{lgglfkwh vwdun
ehhlq x w/ zhvkdoe ghu Ihkohu dov yhuqdfkoç ljedu ehwudfkwhw zlug1 Dxi ghu zdvvhuuhlfkhq Vhlwh vlqg
i u qlhguljh Whpshudwxuhq elv 5<;N yrq Nlqj hw do1 dxfk glh Vçwwljxqjvglfkwhq jhphvvhq zrughq1
Gxufk gdv Hlqoùvhq yrq Nrkohqglr{lg hukùkw vlfk glh Zdvvhuglfkwh/ vr gd glh Jhplvfkglfkwh elv
}x 5( juù hu lvw dov glh Uhlqvwr�glfkwh1 Lp kùkhuhq Whpshudwxuehuhlfk vlqg elvodqj xqyhuù�hqw0
olfkwh Gdwhq yrq Whjhwphlhu hw do1 ^;9` yrukdqghq1 Flexond hw do1 ^46` kdehq Jhplvfkglfkwhq
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Deelogxqj 5144= Vçwwljxqjvglfkwh yrq Zdvvhu plw Nrkohqglr{lg lq Dekçqjljnhlw yrq Whpshudwxu
xqg Guxfn qdfk Phvvxqjhq yrq Nlqj hw do1 ^7:`

i u zç uljh Oùvxqjhq xqwhu dqghuhp dxfk plw Skhqro jhphvvhq1 Glh lq ghu yruolhjhqghq Duehlw
yhuzhqghwh Nrq}hqwudwlrq yrq hwzd 6 � 43 a b�c�d ee i kuw }x nhlqhu ph eduhq Glfkwhçqghuxqj/ vr gd
glh Uhlqvwr�glfkwhq hlq}xvhw}hq vlqg1

51816 Ylvnrvlwçw

Zlh dxfk glh Glfkwh ghv Nrkohqglr{lgv xqwhu Guxfn vwdun dqvwhljw xqg  vvljnhlwvçkqolfk zlug/ vr
irojw dxfk glh Ylvnrvlwçw glhvhp Yhukdowhq1 Glh Deelogxqjhq 5145 xqg 5146 }hljhq glh Ylvnrvlwçw
ghu ehlghq Uhlqvwr�h lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu1 I u Zdvvhu xqg ehunulwlvfkhv
Nrkohqglr{lg hunhqqw pdq hlqh ghxwolfkh Whpshudwxudekçqjljnhlw xqwhu ghq jhzçkowhq Ehglqjxq0
jhq/ i u ehlgh V|vwhph huqlhguljw vlfk glh Ylvnrvlwçw xp glh Kçoiwh ehl hlqhu Whpshudwxuhukùkxqj
yrq 5<6N dxi 666N1 Glh Guxfndekçqjljnhlw ghu Ylvnrvlwçw yhukçow vlfk çkqolfk zlh glh Glfkwh/
i u Zdvvhu �qghw pdq nhlqhq Hlq x / zçkuhqg Nrkohqglr{lg }çkhu zlug1 Zlh glh Glfkwhq vlqg
dxfk glh Ylvnrvlwçwhq dxv ghq Vwhdp Wdeohv ^;5` e}z1 yrq Vsdq xqg Zdjqhu ^:<` ehuqrpphq1
Ehwudfkwhw pdq glh Devroxwzhuwh i u glh ehlghq Phglhq/ vr }hljw vlfk hlq hukheolfkhu Xqwhuvfklhg/
gd Zdvvhu hlqh xp ghq Idnwru 43 juù huh Ylvnrvlwçw ehvlw}w dov ehunulwlvfkhv Nrkohqglr{lg1 Hqw0
odqj ghu ]zhlskdvhqolqlh olhjw qhehq jdviùupljhp Nrkohqglr{lg plw hlqhu Ylvnrvlwçw yrq 48�Sd v

dxfk  vvljhv Nrkohqglr{lg plw 86�Sd v +ehlgh ehl 633N, yru ^63`1 Gdv ehunulwlvfkh Nrkohqgl0

5;



518 Vwr�v|vwhp Zdvvhu2Nrkohqglr{lg

8 9 10 11 12 13 14 15

30

40

50

60

70

80

 

 308 K
 313 K
 318 K
 328 K

V
is

ko
si

tä
t /

 µ
P

a 
s

Druck / MPa

Deelogxqj 5145= Ylvnrvlwçw yrq Nrkohqglr{lg lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu ^:<`
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Deelogxqj 5146= Ylvnrvlwçw yrq Zdvvhu lq Dekçqjljnhlw yrq Guxfn xqg Whpshudwxu ^;5`
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Vxevwdq} Glhwk|ohwkhu Phwkdqro Hwkdqro Shqwdq Ehq}ro Txhfnvloehu Zdvvhu

Ylvnrvlwçw 2 �Sd v 557 877 43:7 557 937 4853 4335

Wdehooh 514= Yhujohlfk ghu Ylvnrvlwçw i u yhuvfklhghqh Io vvljnhlwhq ehl 5<; N +qdfk Kdqgerrn ri
Fkhplvwu| dqg Sk|vlfv ^63`,

r{lg yhukçow vlfk dovr hkhu zlh gdv  vvljh Nrkohqglr{lg1 Dehu lp Yhujohlfk }x Io vvljnhlwhq +ehl
Qrupdoguxfn, lvw glh Ylvnrvlwçw hkhu jhulqj/ zdv pdq dxv Wdehooh 514 hunhqqhq ndqq1 Gd lq hlqhu
whfkqlvfkhq H{wudnwlrq gdv ehunulwlvfkh Nrkohqglr{lg yru doohp hlqh Io vvljnhlw huvhw}w/ lvw glh
dxfk ehl kùkhuhq Gu fnhq jhulqjhuh Ylvnrvlwçw hlq ghxwolfkhu Yruwhlo1

51817 Gl�xvlrqvnrh!}lhqw

I u glh Dxvzhuwxqj zlug dov Wudqvsruwhljhqvfkdiw ghu Gl�xvlrqvnrh!}lhqw ghu yhuvfklhghqhq V|0
vwhph ehqùwljw1 Huzduwxqjvjhpç qlppw ghu Gl�xvlrqvnrh!}lhqw yrq Skhqro plw ghu Whpshudwxu
}x xqg }zdu vrzrko lq Nrkohqglr{lg +Deelogxqj 5147, zlh dxfk lq Zdvvhu +Deelogxqj 5148,1 Plw
vwhljhqghp Nrkohqglr{lgguxfn xqg gdplw vwhljhqghu Glfkwh zlug ghu Gl�xvlrqvnrh!}lhqw G yrq
Skhqro lq Nrkohqglr{lg nohlqhu1 Dxfk ghu Yhujohlfk ghu Nrh!}lhqwhq yrq Skhqro lq ghq ehlghq
ehwhloljwhq Skdvhq }hljw ghxwolfk ghq Xqwhuvfklhg lq ghq Glfkwhq ghu Nhuqskdvhq1 Vr gl�xqglhuw
Skhqro lq Nrkohqglr{lg phku dov }hkqpdo vfkqhoohu dov lq Zdvvhu1 Ehwuçjw ghu Zhuw ghv Gl�x0
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Deelogxqj 5147= Gl�xvlrqvnrh!}lhqw yrq Skhqro lq Nrkohqglr{lg lq Dekçqjljnhlw yrp Nrkohqgl0
r{lgguxfn xqg Whpshudwxu ^84`

vlrqvnrh!}lhqwhq yrq Skhqro lq Zdvvhu 3/;<;�43 a f c�gh ehl 5<;N ^98`/ vr hukùkw vlfk glhvhu Zhuw

i u Nrkohqglr{lg lq Zdvvhu dxi 4/<5 �43 a f c gh ehl 5<;N xqg Qrupdoguxfn ^5<`1 I u gdv ]zhlvwr�0
v|vwhp Zdvvhu2Nrkohqglr{lg vlqg ohlghu nhlqh zhlwhuhq Gdwhq ehu ghq Gl�xvlrqvnrh!}lhqwhq }x
�qghq/ xqg dxfk glh xpidqjuhlfkh ßehuvlfkw yrq Vxäuh}/ Phglqd xqg Exhqr ^;7` jlew i u Zdvvhu
lq Nrkohqglr{lg nhlqh Olwhudwxuvwhooh dq1

63



518 Vwr�v|vwhp Zdvvhu2Nrkohqglr{lg

260 280 300 320 340 360
0,3

0,6

0,9

1,2

1,5

1,8

2,1

2,4

2,7

 Arrhenius-Ansatz mit D0 = 1,18*10-6 m2/s
           und EA = 17,6 KJ/mol     

 Meßwerte nach Niesner

D
iff

us
io

ns
ko

ef
fiz

ie
nt

 / 
10

-9
m

2 s-1

Temperatur / K

Deelogxqj 5148= Gl�xvlrqvnrh!}lhqw yrq Skhqro lq Zdvvhu lq Dekçqjljnhlw yrq ghu Whpshudwxu
ehl Qrupdoguxfn +Ph zhuwh qdfk Qlhvqhu ^98`,
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Deelogxqj 5149= Juhq} çfkhqvsdqqxqj lp ]zhlvwr�v|vwhp Zdvvhu2Nrkohqglr{lg lq Dekçqjljnhlw
yrq Guxfn xqg Whpshudwxu +qdfk Zhvfk hw do1 ^<;`,
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51818 Juhq} çfkhqvsdqqxqj

Deelogxqj 5149 }hljw ghq Yhuodxi ghu Juhq} çfkhqvsdqqxqj lq Dekçqjljnhlw yrp Guxfn1 Elv
}xp Huuhlfkhq ghv nulwlvfkhq Guxfnv yrq uhlqhp Nrkohqglr{lg vlqnw glh Juhq} çfkhqvsdqqxqj dxi
hlqhq Zhuw yrq hwzd 63

c�ic de1 Ylhoh rujdqlvfkh Vxevwdq}hq zlh Wroxro
�
5:/<6

c�ic ^5<`
�
/ Fkorurirup

�
59/9:

c�ic ^5<`
�
rghu dxfk oçqjhunhwwljh Nrkohqzdvvhuvwr�h zlh Rnwdghndq

�
5:/;:

c�ic ^5<`
�
zhlvhq

dq Oxiw çkqolfkh Zhuwh dxi1 Plw vwhljhqghp Nrkohqglr{lgguxfn zlug glh Hqhujlh nohlqhu/ glh
ehqùwljw zlug/ xp glh Juhq} çfkh }x yhujuù huq1 Xpjhnhkuw ehghxwhw glhv/ gd glh Nudiw/ glh
hlqhq kçqjhqghq Wursihq dq hlqhu Ndslooduh kçow plw vwhljhqghp Guxfn nohlqhu zlug1 Johlfk}hlwlj
zlug dxfk glh Glfkwhgl�huhq} nohlqhu/ vr gd ghu Dxiwulhe juù hu zlug1 Lq ghu Vxpph zlug ehl
johlfkhu Whpshudwxu gdv Wursihqyroxphq juù hu/ ehyru ghu Wursihq yrq ghu Ndslooduh deuhl w1
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6 H{shulphqwh

614 Ph phwkrgh

Glh yruolhjhqgh Duehlw ehvfkuhlew }xp hlqhq ghq Vwr�wudqvsruw lp elqçuhq V|vwhp Zdvvhu2Nrk0
ohqglr{lg xqg }xp dqghuhq glh H{wudnwlrq yrq Skhqro dxv hlqhu zç uljhq Oùvxqj plw Kloih yrq
Nrkohqglr{lg1 Lq ehlghq Içoohq glhqw gdv Zdvvhu dov glvshuvh Skdvh/ g1 k1 ghu Vwr�wudqvsruw zlug dq
zç uljhq Wursihq lq hlqhp FR j 0Nrqwlqxxp xqwhuvxfkw/ gdv zçkuhqg ghu H{wudnwlrq qlfkw jhu kuw
rghu jhsxpsw zlug/ vlfk dovr lq Uxkh eh�qghw1 Lp Idooh ghv elqçuhq V|vwhpv zlug ghu Iruwjdqj
ghv Sur}hvvhv dxvvfkolh olfk ehu glh Çqghuxqj ghv Wursihqyroxphqv plw ghu ]hlw ehredfkwhw1 Xp
glh Nlqhwln ghv Skhqrowudqvsruwv phvvhq }x nùqqhq/ px glh ]hlwdekçqjljnhlw ghu Nrq}hqwudwlrq
lp Wursihq rghu lq ghu nrqwlqxlhuolfkhq Skdvh huplwwhow zhughq1 Lp jhzçkowhq Ph v|vwhp ehwuçjw
gdv Yhukçowqlv yrq Wursihq0 }x Nrorqqhqyroxphq fd1 4 = 43331 Ghvkdoe oç w vlfk glh Nrq}hqwud0
wlrqvçqghuxqj qxu lp Wursihq vlqqyroo ehvwlpphq xqg glh Nrq}hqwudwlrq lp Nrkohqglr{lg ndqq
yhuqdfkoçvvljw zhughq1

Xuvsu qjolfk vroowhq glh Phvvxqjhq }xu Skhqroh{wudnwlrq dq idoohqghq Hlq}howursihq gxufkjh0
i kuw zhughq1 Mhgrfk huirughuwh glh khiwljh Hljhqg|qdpln ghu Wursihq ehlp Idoohq xqg glh gdgxufk
khuyrujhuxihqhq Vwùuxqjhq/ vwdww ghv idoohqghq/ ghq dq hlqhu Ndslooduh kçqjhqghq xqg gdplw jhqdx
gh�qlhuwhq Hlq}howursihq }x zçkohq1 Glh Huidkuxqjhq/ glh }x glhvhu Hqwvfkhlgxqj i kuwhq/ vroohq
klhu xqg lp Ndslwho 61514 Ph dqrugqxqj ehvfkulhehq zhughq1

61414 Idoohqghu Wursihq

I u glh H{shulphqwh dp idoohqghq Wursihq zlug zç uljh Skhqrooùvxqj ehndqqwhu Nrq}hqwudwlrq plw
nohlqhu Iox udwh jhiùughuw/ vr gd vlfk dq hlqhp Ndslooduhqgh/ gdv lq hlqhq Dxwrnodyhq udjw/ nrqwlqx0
lhuolfk hlq}hoqh Wursihq eloghq xqg deuhl hq1 Glhvh Wursihq idoohq iuhl gxufk gdv Nrkohqglr{lgnrqwl0
qxxp xqg zhughq lq hlqhp Wulfkwhu dp Nrorqqhqix dxijhidqjhq1 Ghp dxvwuhwhqghq Zdvvhuvwurp
zlug hlqh Sureh hqwqrpphq xqg glh Skhqronrq}hqwudwlrq r�0olqh plw Kloih ghu XY0Vshnwurvnrslh
ehvwlppw1 Dxv ghu jhiùughuwhq Phqjh dq Dxvjdqjvoùvxqj xqg ghu ]dko ghu dejhulvvhqhq Wursihq
ndqq gdv plwwohuh Yroxphq hlqhv Wursihqv xqg xqwhu ghu Dqqdkph ghu Nxjhov|pphwulh dxfk glh
Dxvwdxvfk çfkh qçkhuxqjvzhlvh ehvwlppw zhughq1 Glh }hlwolfkh Dekçqjljnhlw zlug gxufk Yduldwlrq
ghu Idookùkh xqg gdplw ghu Yhuzhlo}hlw lq ghu Nrorqqh huuhlfkw1

61415 Kçqjhqghu Wursihq

Dp kçqjhqghq Wursihq vlqg gdv elqçuh V|vwhpZdvvhu2Nrkohqglr{lg xqg gdv whuqçuh V|vwhp Zdv0
vhu2Nrkohqglr{lg2Skhqro xqwhuvxfkw zrughq1

Lp Idooh ghv elqçuhq V|vwhpv zlug hlq Zdvvhuwursihq dp Hqgh hlqhu Ndslooduh lq plw Zdvvhu
jhvçwwljwhp e}z1 xqjhvçwwljwhp Nrkohqglr{lg jheloghw xqg plw hlqhu Ylghrndphud ehredfkwhw1 Hlq
dxijhqrpphqhv Elog vwhoow hlqh Wursihqsurmhnwlrq gdu xqg xqwhu Dqqdkph ghu Urwdwlrqvv|pphwulh
ndqq gdudxv gdv Wursihqyroxphq ehuhfkqhw zhughq1 Dxv ghu Çqghuxqj ghv Wursihqyroxphqv plw
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ghu ]hlw zlug ghu Vwr�wudqvsruw yrq Zdvvhu lq Nrkohqglr{lg +ehl xqjhvçwwljwhp Nrkohqglr{lg, xqg
yrq Nrkohqglr{lg lq Zdvvhu +ehl jhvçwwljwhp Nrkohqglr{lg, ehvwlppw1

I u gdv whuqçuh V|vwhp zlug dq hlqhp Ndslooduhqgh hlq Wursihq dxv zç uljhu Skhqrooùvxqj
ehndqqwhu Nrq}hqwudwlrq jheloghw xqg eohlew zçkuhqg hlqhu gh�qlhuwhq Nrqwdnw}hlw lp plw Zdvvhu
jhvçwwljwhq Nrkohqglr{lg kçqjhq1 Zçkuhqg glhvhu ]hlw zlug hu irwrjud�huw/ vr gd vlfk Wursihqyrox0
phq xqg 0rehu çfkh huplwwhoq odvvhq1 Qdfk Deodxi ghu Nrqwdnw}hlw zlug ghu Wursihq }xp Deuhl hq
jheudfkw/ içoow gdehl lq hlqhq Wulfkwhu xqg zlug plw uhlqhp Zdvvhu dxvjhvs ow1 Glh dxvvwuùphq0
gh Oùvxqj zlug lq hlqhq Ph nroehq hqwvsdqqw1 Dqvfkolh hqg zlug glh Skhqronrq}hqwudwlrq glhvhu
Oùvxqj plw Kloih ghu XY0Vshnwurvnrslh jhphvvhq1 Dxi glhvh Duw zlug mhghu Wursihq hlq}hoq xqwhu0
vxfkw xqg vrplw hlqh Vxppdwlrq ehu hlqh juù huh Wursihq}dko yhuplhghq1 Lp Xqwhuvfklhg }xp
idoohqghq Wursihq vlqg dovr vrzrko glh Dxvwdxvfk çfkh zlh dxfk glh Nrqwdnw}hlw jhqdx ehndqqw1

615 Ph dqrugqxqj xqg Gxufki kuxqj

Glh Glfkwh yrq Nrkohqglr{lg zlug yrq Sdudphwhuq zlh Guxfn xqg Whpshudwxu vwdun ehhlq x w xqg
eohlehq ghvkdoe zçkuhqg hlqhu Phvvxqj nrqvwdqw1 Ghu Guxfn zlug plw hlqhpPhpeudqguxfndxiqhk0
phu plw Ghkqxqjvph vwuhlihq +ZLND/ Nolqjhqehuj/ Prghoo ;<41561843, huplwwhow/ glh Whpshudwxu
plw Wkhuprhohphqwhq Ql0FuQl +hljhqh Zhunvwdww, ehvwlppw1 ]xu Wkhuprvwdwlvlhuxqj ghu Nrorqqh
xqg doohu ]x0 xqg Deohlwxqjhq hlqvfkolh olfk doohu Yhqwloh lvw glh Dqodjh lq hlq Soh{ljodvjhkçxvh
hlqjhedxw/ gdv plwwhov hlqhv Oxiwhuklw}huv +Ohlvwhu/ Nçjlvzlo2Fk/ W|s 43*333 V, whpshulhuw zhughq
ndqq1 Glh gdplw pd{lpdo huuhlfkeduh Whpshudwxu olhjw ehl 676N1 Glh Dqodjh ndqq elv plqghvwhqv
63PSd ehwulhehq zhughq1

61514 Idoohqghu Wursihq

Glh jhvdpphowhq Huidkuxqjhq xqg Hujheqlvvh dp idoohqghq Wursihq vroohq lp irojhqghq nxu} eh0
vfkulhehq zhughq1 Deelogxqj 614 }hljw vfkhpdwlvfk ghq Dxiedx ghu Ph dssdudwxu1 ]xu Hu}hxjxqj
ghv Duehlwvguxfnv zlug Nrkohqglr{lg +DJD/ Uhlqkhlw 718, dxv hlqhu Guxfnjdv dvfkh plw Kloih hlqhv
Nrpsuhvvruv +D, +QZD/ Prghoo SP 434, lq glh Dssdudwxu jhsxpsw1 Gd Zdvvhu xqg Nrkohqglr{lg
jhulqji jlj jhjhqvhlwlj oùvolfk vlqg +vlhkh Ndslwho 5181414,/ zlug }xp Yruvçwwljhq gdv Nrkohqglr{lg
gxufk hlqhq plw Zdvvhu jhi oowhq Ehkçowhu +E, lp Nuhlv jhohlwhw1 Gdgxufk zlug yhuklqghuw/ gd ghu
Wursihq zçkuhqg ghv Nrqwdnwhv dq Yroxphq yhuolhuw xqg xqehndqqwh Nrq}hqwudwlrqvçqghuxqjhq
khuyrujhuxihq zhughq z ughq1 Hlqh KSOF0Sxpsh +Odwhn/ Hsshokhlp/ Prghoo S735, +F, iùughuw
glh skhqrokdowljh Dxvjdqjvoùvxqj +Skhqro/ Phufn/ Gdupvwdgw/ Uhlqkhlw s1 d1, ehndqqwhu Nrq}hq0
wudwlrq dxv ghu Yruodjh +G, nrqwlqxlhuolfk jhjhq ghq Nrkohqglr{lgguxfn lq glh Nrorqqh +H,1 Glh
Iùughuohlvwxqj ghu Sxpsh zlug gxufk Zçjxqj ghu Yruodjh huplwwhow1 Glh Iox udwh px gdehl
vr jhzçkow zhughq/ gd dp Ndslooduhqgh hlq}hoqh Zdvvhuwursihq deuhl hq/ zhqq vlh hlqh nulwlvfkh
Juù h huuhlfkw kdehq/ xqg gxufk gdv xqehzhjwh FR j 0Nrqwlqxxp idoohq1 Lp Nrorqqhqix zhughq
glh Wursihq plw Kloih hlqhv Jodvwulfkwhuv jhvdpphow xqg nrqwlqxlhuolfk dxv ghu FR j 0Dwprvskçuh
hqwihuqw1 Gdv Dxvvfkohxvhq ghu Wursihq dxv ghu Nrkohqglr{lgxpjhexqj vroowh pùjolfkvw vfkqhoo hu0
irojhq/ gdplw glh Nrqwdnw}hlw ghu ehlghq Skdvhq qxu dxv Wursihqelogxqj xqg 0idoo ehvwhkw1 Dxv ghp
de lh hqghq Zdvvhuvwurp/ ghu vlfk dxv ghu Vxpph ghu deuhl hqghq Wursihq eloghw/ zlug plw Kloih
hlqhv 90Zhjh050Srvlwlrqvyhqwlov +Ydofr/ Vfkhqnrq2Fk/ Prghoo F9XZ,+I,/ zlh vlh dxfk lq ghu KSOF
hlqjhvhw}w zhughq/ hlqh Sureh yrq 433pp

b
Yroxphq hqwqrpphq xqg plwwhov XY0Vshnwurphwulh

dqdo|vlhuw1
Glh Nrorqqh ehvwhkw dxv phkuhuhq hlq}hoqhq Vhjphqwhq +@Vfk vvh, plw hlqhu Oçqjh yrq 53 fp

xqg hlqhp Lqqhqgxufkphvvhu yrq 48pp/ glh ehu wh rqjhglfkwhwh Iodqvfkh plwhlqdqghu yhuexq0
ghq vlqg/ vrzlh Ghfnho xqg Erghq/ gxufk glh dooh ]x0 xqg Deohlwxqjhq jhi kuw zhughq1 Gdudxv

67
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Deelogxqj 614= Vnl}}h }xp Yhuvxfkvdxiedx i u Phvvxqjhq dp kçqjhqghq Wursihq

uhvxowlhuw hlqh pd{lpdoh Jhvdpwoçqjh yrq 463 fp xqg hlq Jhvdpwyroxphq yrq hwzd 563po1 Vçpw0
olfkh Vfk vvh +dxv Wlwdq, xqg Iodqvfkh +dxv Hghovwdko, vlqg lq ghu lqvwlwxwvhljhqhq Zhunvwdww
jhihuwljw zrughq1 Gxufk glhvh Edxduw ndqq glh Nrorqqhqoçqjh xqg gdplw glh Nrqwdnw}hlw hlqidfk
ydullhuw zhughq1 Dx hughp vlqg lq mhghp Vfkx hlq Sddu jhjhq ehuolhjhqgh/ uxqgh Ihqvwhu +Vl0
whf/ Pdxu2Fk/ Ihqvwhuhlqkhlw plw R0Ulqj Glfkwxqj, dxv Ohxnrvdsklu plw hlqhp Gxufkphvvhu yrq
45pp ehu wh rqjhglfkwhwh Nrqhq guxfnglfkw hlqjhvfkudxew1 ]zhl Olfkwvfkudqnhqsdduh +Ohx}h/
Rzhq0Whfn, +L, zhughq dq }zhl Ihqvwhusdduhq ehihvwljw/ xp glh ]dko ghu idoohqghq Wursihq xqg
ghuhq Jhvfkzlqgljnhlw }x huplwwhoq1 Glh Vhqvruhq kdehq hlqh Oçqjh yrq 53pp xqg hlqh Euhlwh yrq
3/8 pp/ vr gd glh jhvdpwh Ihqvwhueuhlwh huid w zhughq ndqq/ zhqq glh Olfkwvfkudqnhq vlfk h{dnw
jhjhq ehu vwhkhq1 Ehvfkuçqnw gxufk glh Ihqvwhujuù h eohlew }x ehlghq Vhlwhq ghu Olfkwvfkudqnh
qxu mhzhlov hlq Vsdow yrq 4/8pp/ glh qlfkw ehredfkwhw zhughq nùqqhq1 Gd glh Wursihq lp V|vwhp
Zdvvhu2nrpsulplhuwhv Nrkohqglr{lg lp Gxufkphvvhu qlfkw nohlqhu dov 5/8pp zhughq/ zlug dovr
mhghu Wursihq jh}çkow/ ghu gxufk glh Nrorqqh içoow1 Dxv ghu Jhvdpwwursihq}dko xqg ghu Phqjh ghu
jhiùughuwhq Oùvxqj/ glh gxufk Zçjxqj ghu Yruodjh dxi ghu Dqvdxjvhlwh ghu KSOF0Sxpsh huplwwhow
zlug/ ndqq gdv plwwohuh Wursihqyroxphq xqg dxv ghu Skhqroehvwlppxqj plwwhov XY0Vshnwurvnrslh
glh plwwohuh Nrq}hqwudwlrq lp Hlq}howursihq huuhfkqhw zhughq1 Gdv huvwh Olfkwvfkudqnhqsddu/ gdv
hwzd 53 fp xqwhukdoe ghv Ndslooduhqghv dqjheudfkw lvw/ }çkow glh Wursihq xqg vwduwhw glh Vwrss0
xku/ gdv }zhlwh Sddu lvw hwzd 53 fp rehukdoe ghv Jodvwulfkwhuv ehihvwljw xqg vwrssw glh Xku1 Glh
Dxvjdqjvoùvxqj zlug nrqwlqxlhuolfk plw hlqhu Iox udwh yrq 4

c�ec�k l jhiùughuw/ zrudxv vlfk hlqh Wurs0
ihqdeuhl iuhtxhq} yrq hwzd 4 Wursihq sur 9 elv : v hujlew1 Ghu Yroxphqvwurp lvw vr jhzçkow/ gd
vlfk nhlqh }zhl Wursihq johlfk}hlwlj lq ghu Ph vwuhfnh dxikdowhq1 Lvw qdfk 8 v gdv }zhlwh Vljqdo qlfkw
dxvjhoùvw/ vr zlug glh Vwrssxku pdqxhoo }xu fnjhvhw}w/ xp glh qdfkirojhqghq Wursihq huidvvhq }x
nùqqhq1 Deelogxqj 615 }hljw ehlvslhokdiw hlqh jhphvvhqh Idoo}hlwyhuwhloxqj1 Pdq hunhqqw/ gd i u
glh jhzçkowhq Ehglqjxqjhq yrq 656N xqg 43/8 PSd hwzd ;6( ghu jh}çkowhq Wursihq hlqh Idoo}hlw
yrq 6/3 elv 6/5 v dxizhlvhq1 Ehl hlqhp Devwdqg yrq :; fp }zlvfkhq ghq Olfkwvfkudqnhqsdduhq
hujlew vlfk hlqh plwwohuh Idoojhvfkzlqgljnhlw yrq 58 m ch 1 Yrq ghq ;85 Wursihq/ glh lq ghu Ph }hlw
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Deelogxqj 615= Idoo}hlwyhuwhloxqj ehl 656N xqg 43/8PSd i u 864 huid wh Wursihq ehl hlqhu Jhvdpw0
}dko yrq ;85 Wursihq

yrq ghu Ndslooduh dejhulvvhq vlqg/ kdehq 864 ehlgh Vljqdovfkudqnhq sdvvlhuw1 633 Wursihq kdehq
qxu glh huvwh/ 54 qlfkw hlqpdo glh huvwh Vfkudqnh sdvvlhuw1 Glhvh Phvvxqjhq }hljhq hlqghxwlj/ gd
plqghvwhqv 63( gdv }zhlwh Vljqdo qlfkw phku dxvoùvhq/ g1 k1 ghu Wursihq kdw glh Zdqg ehu kuw
xqg oçxiw dq lku hqwodqj1 Dx hughp ndqq pdq vlfk hlqh Uh h{lrq dq ghu Zdqg yruvwhoohq/ vr gd
ghu Wursihq vhlqhq Zhj }zdu iruwvhw}whq ndqq/ dehu hlqh oçqjhuh Idoo}hlw ehqùwljhq z ugh1 Glh
odqjhq Nrqwdnw}hlwhq xqg dxfk Idoo}hlwhq yrq zhqljhu dov 4 v nùqqhq Duwhidnwh vhlq/ glh vlfk gdqq
hujhehq/ zhqq hlq dq ghu Zdqg deuroohqghu Wursihq gxufk Nrdohv}hq} jur jhqxj lvw/ xp ghq
Nrqwdnw }zlvfkhq ghq Olfkwvfkudqnhq }x xqwhueuhfkhq1 Glh Xuvdfkh glhvhv Yhukdowhqv olhjw lq ghu
uhjhoorvhq Vsludoehzhjxqj ghv idoohqghq Wursihqv/ glh lpphu gdqq dxiwulww/ zhqq hlqh Zhehu0]dko
yrq 7 ehuvfkulwwhq zlug +vlhkh Ndslwho 515/ Vhlwh 4:,1 Glhvh Xquhjhopç ljnhlwhq i kuhq gd}x/ gd
ghu Vwurp lp Nrorqqhqix qlfkw nrqwlqxlhuolfk de lh w1 Xp glhvhv Sureohp }x oùvhq/ vlqg yhuvfklh0
ghqh Yduldqwhq }xu Iox uhjxolhuxqj jhwhvwhw zrughq1 Glhvh Yduldqwhq xqg ghuhq Ehxuwhloxqj vroohq
lp irojhqghq dxijholvwhw zhughq=

41 Ghu Yruguxfnuhjohu yrq Guçjhu Whvfrp +O ehfn/ Vhulh 5904:33, ndqq vrofk nohlqh Io vvh/
glh whlozhlvh }zhlskdvlj vlqg/ qlfkw phku rkqh Guxfnvfkzdqnxqjhq yhuduehlwhq/ zrgxufk
hqwzhghu glh Nrqwdnw}hlw ghu Zdvvhuwursihq qlfkw phku gh�qlhuw eohlew/ zhlo vlh vlfk vhku
odqjh lp Wulfkwhu dxikdowhq/ rghu ehlp Ù�qhq }xylho FR j dxvvwuùpw1

51 Glh Mxvwlhuxqj hlqhv Qdghoyhqwlov yrq Dxwrfodyh Hqjlqhhuv plw Plnurphwhuvfkudxeh huzhlvw
vlfk ghvkdoe dov xqsudnwlvfk/ zhlo ghu De x qlfkw nrqwlqxlhuolfk lvw1

61 Ghu Guxfnuhjohu yrq Ukhrg|qh +Frwdwl2XVD/ Prghoo :36:, duehlwhw qlfkw guxfnnrqvwdqw1

71 Ghu Wulfkwhulqkdow zlug plw hlqhu zhlwhuhq KSOF0Sxpsh +Odwhn/ Hsshokhlp/ Prghoo S733,
dejhvdxjw xqg jhjhq hlq ßehuvwuùpyhqwlo +Qxsur/ Zloorxjke|2XVD/ Vhulh U6D, jhsxpsw/
zrehl hwzd 4PSd Guxfngl�huhq} dxijhedxw zlug1 Dxfk klhu lvw ghu qlfkw nrqwlqxlhuolfkh
De x sureohpdwlvfk/ gd gdqq FR j 0Eodvhq lq ghq Sxpshqnrsi jhodqjhq/ zrgxufk glh Iùu0
ghuxqj }xp Huolhjhq nrppw1
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81 Glh hlq}ljh huirojuhlfk jhwhvwhwh Uhjxolhuxqj huuhlfkw pdq plw ghp Yruguxfnuhjohu yrq Mdvfr
+Jur 0Xpvwdgw/ Prghoo ;3;4,/ gd glhvhu Uhjohu vhku hps�qgolfk dxi Guxfnçqghuxqjhq/ glh
dxfk vfkrq ehlp Eloghq ghu Wursihq dpNdslooduhqgh hu}hxjw zhughq/ uhdjlhuw1 Gdehl ndqq ghu
De x hlq0 rghu }zhlskdvlj vhlq1 Doohuglqjv jlow dxfk klhu= Mh jhulqjhu glh FR j 0Glfkwh zlug/
ghvwr vfkzçfkhu zlug glh Guxfnvhqvlwlylwçw1 Plw Kloih glhvhv Yruguxfnuhjohuv lvw wurw}ghp hlqh
vhku eudxfkeduh I oovwdqgvnrqwurooh lp Jodvwulfkwhu pùjolfk1

Doo glhvh h{shulphqwhoohq Sureohph i kuhq gd}x/ gd i u hlqhq Jur whlo ghu Wursihq zhghu hlqh
gh�qlhuwh Nrqwdnw}hlw qrfk Rehu çfkh dqjhjhehq zhughq ndqq1 Dxfk glh Phvvxqj ghu Hqgjh0
vfkzlqgljnhlw lvw plw ghq yrukdqghqhq Plwwhoq qxu xq}xuhlfkhqg/ gd glh wdwvçfkolfkh Idoovwuhfnh
qlfkw ehndqqw lvw1 Dx hughp jhodqjhq dxfk glh Wursihq/ glh dq ghu Zdqg dejhuroow vlqg/ lq ghq
Jodvwulfkwhu/ zrplw vlh glh Nrq}hqwudwlrq ghv de lh hqghq Zdvvhuvwurpv ehhlq xvvhq1 Dxijuxqg
glhvhu Vfkzlhuljnhlwhq lvw hlqh vlqqyrooh Lqwhusuhwdwlrq ghu }x phvvhqghq Nrq}hqwudwlrqvyhuoçxih
qlfkw pùjolfk/ zhvkdoe glh irojhqghq Yhuvxfkh dp kçqjhqghq Wursihq gxufkjhi kuw zxughq1

61515 Kçqjhqghu Wursihq

Gdv Kdxswdxjhqphun glhvhu Duehlw olhjw dxi ghq Phvvxqjhq dp kçqjhqghq Wursihq1 Deelogxqj
616 }hljw ghq Dxiedx ghu Ph dssdudwxu/ ghu lp irojhqghq dqkdqg ghv whuqçuhq V|vwhpv +Zdv0

A

B

C

D

E F

G

H

Deelogxqj 616= Vnl}}h ghu Ph dssdudwxu i u kçqjhqgh Wursihq

vhu2Nrkohqglr{lg2Skhqro, ehvfkulhehq zlug1 Ghu Duehlwvguxfn zlug plw Kloih ghv Nrpsuhvvruv
+D, +QZD/ Oùuudfk, hu}hxjw1 ]xvçw}olfk ndqq gdv Nrkohqglr{lglqyhqwdu plw Kloih hlqhu ]dkqudg0
sxpsh +H,+Plfursxps/ Zdvklqjwrq2XVD/ Prghoo 4;38F, lvredu xpjhsxpsw zhughq1 Lq glhvhp
Xpsxpsnuhlvodxi eh�qghw vlfk ghu FR j 0Vçwwljhu +I,/ ghu whlozhlvh plw Zdvvhu jhi oow lvw/ xp dxfk
klhu hlqh Yroxphqyhunohlqhuxqj ghv kçqjhqghq Wursihqv }x yhuklqghuq1 Glhv lvw i u ghq jhzçkowhq
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Dxiedx hqwvfkhlghqg/ gd glh Nrqwdnw}hlwhq lp Yhujohlfk }x ghq idoohqghq Wursihq hukheolfk }x yhu0
oçqjhuq vlqg1 Qdfkghp glh dqiçqjolfkh Vwuùpxqj gxufk glh Wursihqelogxqj dejhnoxqjhq lvw/ wulww
nhlqh zhlwhuh dxijh}zxqjhqh Nrqyhnwlrq dxi1 Lvw pdq dq ghq Vwr�gxufkjdqjvyrujçqjhq zçkuhqg
glhvhu Shulrgh lqwhuhvvlhuw/ vr px glh huirughuolfkh Nrqwdnw}hlw hukùkw zhughq/ xp glhvhq odqj0
vdphuhq Sur}h yhuirojhq }x nùqqhq1 Gdkhu zhughq vwdww hlqhu Yhuzhlo}hlw yrq kùfkvwhqv 8 v ehl
idoohqghq Wursihq qxq 53plq dqjhvwuhew1 Ghu Wursihq zlug dq hlqhu Hghovwdkondslooduh plw 3/4pp
Lqqhq0 xqg 4@49% Dx hqgxufkphvvhu plw Kloih hlqhu Kdqgvslqghosuhvvh +Vlwhf/ Pdxu2Fk/ Prghoo
plw :/8po Nroehqkxe, jheloghw1 Hu yhueohlew i u hlqh jhzçkowh Yhuzhlo}hlw/ glh ehu hlqh Vwrssxku
ehvwlppw zlug/ lp Nrkohqglr{lg1 Gdehl zlug glh Vwrssxku ehuhlwv jhvwduwhw/ zhqq gdv Zdvvhu dxv
ghu Ndslooduh dxvwulww/ g1 k1 glh jhvdpwh Wursihqelogxqjvskdvh lvw lq ghu Nrqwdnw}hlw hqwkdowhq1
Qdfk Deodxi ghu Nrqwdnw}hlw zlug ghu Wursihq }xpDeuhl hq jheudfkw/ lqghpDxvjdqjvoùvxqj qdfk0
jhiùughuw zlug1 Lvw glh Johlfkjhzlfkwvjuù h ehuvfkulwwhq/ uhl w ghu Wursihq de xqg içoow lq hlqhq
Jodvwulfkwhu/ ghu vlfk lq hwzd 53pp Devwdqg yrp Ndslooduhqgh eh�qghw1 Gd ghu Wulfkwhu gluhnw
plw Zdvvhu plw Kloih hlqhu KSOF0Sxpsh +Odwhn/ Hsshokhlp/ Prghoo S735, jhvs ow zhughq ndqq/
zlug mhghu dejhulvvhqh Wursihq hlq}hoq ehu hlqhq Yruguxfnuhjohu +Mdvfr/ Jur 0Xpvwdgw/ Prghoo
;3;4, lq hlqhq 8po Ph nroehq hqwvsdqqw1 Glh Nrorqqh vhoevw ehvwhkw qxu qrfk dxv }zhl Vfk vvhq/
zrehl vlfk gdv Jhvdpwyroxphq dxv hwzd :3po Nrorqqhqyroxphq xqg 493po Vçwwljhuyroxphq }x0
vdpphqvhw}w1 Erghq xqg xqwhuhu Vfkx vwdpphq qrfk dxv ghu Dssdudwxu i u idoohqgh Wursihq/ ghu
rehuh Vfkx +dxv Hghovwdko, zxugh qhx jhedxw1 Ghu qhxjhedxwh Vfkx eloghw Ghfnho xqg Vfkx lq
hlqhp Vw fn1 Dx hughp lvw hlqh dqghuh Ihqvwhunrqvwuxnwlrq yhuzhqghw zrughq1 Vwdww ghu nohlqhq
uxqghq Vdskluihqvwhu vlqg qxq rydoh Ihqvwhu yrq 437pp Oçqjh/ 67pp Euhlwh xqg 53pp Glfnh
dxv Eruvlolndw +Oxgzlj Prkuhq NJ/ Ddfkhq/ W|s OP 88, ehu Judsklwglfkwxqjhq +Nhpsfkhq/
Rehukdxvhq/ W|s UV4H4, dqjh dqvfkw1 Gdgxufk ndqq qlfkw qxu gdv Ndslooduhqgh/ vrqghuq dxfk
ghu Jodvwulfkwhu ehredfkwhw zhughq1 Zçkuhqg ghu Nrqwdnw}hlw zlug ghu Wursihq irwrjud�huw/ xp
ghvvhq Rehu çfkh xqg Yroxphq ehvwlpphq }x nùqqhq1 Glh Dxiqdkph huirojw plw hlqhu Ylghrndph0
ud +Vrq|/ VVF0F683S,/ glh Gljlwdolvlhuxqj zlug gxufk hlqh Iudphjudeehunduwh +LPO, gxufkjhi kuw
xqg lp Elogyhuduehlwxqjvsurjudpp RSWLPDV +Vwhpphu/ P qfkhq,

n
yhuduehlwhw/ vr gd Hlq}ho0

eloghu dxi hlqhu Ihvwsodwwh jhvshlfkhuw zhughq nùqqhq1 Dov Ehohxfkwxqjvtxhooh lp Jhjhqolfkw uhlfkw
hlqh hlqidfkh Qhrquùkuh dxv/ gd gxufk ghq Hlqedx ghu odqjhq Ihqvwhu hlqh ehvvhuh Dxvohxfkwxqj
hu}lhow zlug1

Ghu ehvfkulhehqh Yhuvxfkvdxiedx lvw vrzrko i u gdv xqwhuvxfkwh elqçuh zlh dxfk i u gdv whuqçuh
V|vwhp jhhljqhw1 Lp Idooh ghv elqçuhq V|vwhpv yhuhlqidfkw vlfk ghu Yhuvxfkvdeodxi gdklqjhkhqg/
gd glh r�0olqh Dqdo|wln qlfkw ehqùwljw zlug1 Ghu Wursihq zlug dp Ndslooduhqgh jheloghw xqg zçk0
uhqg vhlqhu Nrqwdnw}hlw lq ehvwlppwhq Devwçqghq irwrjud�huw/ vr gd gdv Yroxphq lq Dekçqjljnhlw
yrq ghu Nrqwdnw}hlw ehndqqw lvw1

Zlh rehq huzçkqw/ px lp whuqçuhq V|vwhp ghu kçqjhqgh Wursihq qdfk Deodxi ghu Nrqwdnw}hlw
}xp Deuhl hq jheudfkw zhughq/ zr}x hlqh xqehndqqwh Phqjh Dxvjdqjvoùvxqj qdfkjhiùughuw zhughq
px 1 Glhvh }xgrvlhuwh Phqjh px huplwwohw zhughq nùqqhq/ gdplw glh Dxvzhuwxqj ghu Ph juù hq
vlqqyroo lvw xqg lqwhusuhwlhuw zhughq ndqq1 Gd}x vlqg }zhl Oùvxqjvdqvçw}h yhuvxfkw zrughq/ glh
ehlgh lq ghq irojhqghq Ndslwhoq 6151514 xqg 6151515 ehvfkulhehq zhughq1

6151514 Surehqlqmhnwlrq

Vwdww hlqhu Skhqrooùvxqj ehndqqwhu Nrq}hqwudwlrq zlug lq ghu Kdqgvslqghosuhvvh Zdvvhu jhiùughuw1
Lq glhvhq }xi kuhqghq Vwurp zlug qdkh ghp Ndslooduhqgh hlqh nrq}hqwulhuwh/ zç uljh Skhqrosureh
o
RSWLPDV glhqw vrzrko }xu Elogehduehlwxqj zlh }1 E1 Yhuehvvhuxqj ghv Nrqwudvwv gxufk Dqzhqgxqj yrq Ilowhuq/
Ihkoiduehq xqg }xu Dxvzhuwxqj yrq Eloghuq/ }1 E1 Dxv}çkohq plw yhuvfklhghqhq Phunpdohq/ Huplwwoxqj yrq
Oçqjhq/ Ioçfkhq xqg Yroxplqd1
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615 Ph dqrugqxqj xqg Gxufki kuxqj

plw Kloih hlqhv KSOF0Surehqdxijdehyhqwlov lqml}lhuw1 Gdv Surehyroxphq vroo yroovwçqglj elv }xp
Ndslooduhqgh wudqvsruwlhuw zhughq/ zri u dehu qxu vrylho Zdvvhu ehqùwljw zhughq gdui/ xp jhqdx
hlqhq Wursihq dp Ndslooduhqgh }x eloghq1 Gdplw zlug glh Dxvjdqjvnrq}hqwudwlrq huvw lp Wursihq
huuhlfkw1 Glhvh Duw ghu Hu}hxjxqj ghu Dxvjdqjvnrq}hqwudwlrq kdw }zhl jhzlfkwljh Yruwhloh=

41 Hv zlug uhlqhv Zdvvhu }xp Qdfkgu fnhq yhuzhqghw/ g1 k1 glh Skhqrophqjh lp Wursihq qdfk
Deodxi ghu Nrqwdnw}hlw zlug qlfkw yhuçqghuw1

51 Gdv Zdvvhu ndqq plw FR j yrujhvçwwljw zhughq/ gdplw ghu Sur}h ghv hlqgulqjhqghq Nrkohq0
glr{lgv ghq Wudqvsruw ghv Skhqrov dxv ghp Wursihq khudxv qlfkw ehhlq xvvhq ndqq1

]xu ßehusu ixqj/ zlh sudnwlndeho glhvh Lghh lvw/ zhughq hlqljh Yruyhuvxfkh gxufkjhi kuw1 ßeol0
fkhuzhlvh zlug lq ghu KSOF hlqh Sureh plw gh�qlhuwhp Yroxphq ehu hlq 90Zhjh050Srvlwlrqvyhqwlo
+Ydofr/ Vfkhqnrq2Fk/ Prghoo H5F9Z, lqml}lhuw1 Gdv Yroxphq zlug gxufk glh Juù h ghu h{whuqhq
Surehvfkohlih +Lqqhqgxufkphvvhu@3/4pp, yrujhjhehq xqg ehwuçjw lq glhvhp Idoo ehl hlqhu Oçqjh
yrq 4<3pp 4/8pp

b
1 Dp Hqgh ghu Ndslooduh/ glh dxv glhvhp Yhqwlo dxvwulww xqg lq ghq Dxwrnodyhq

klqhlqudjw/ zlug ghu Wursihq dxijhkçqjw1 Vlh ehvlw}w ehl hlqhp Lqqhqgxufkphvvhu yrq 3/45: pp
xqg hlqhu Oçqjh yrq 483pp hlq Yroxphq yrq hwzd 4/;pp

b
/ gdv dov hlqh Duw yrq Wrwyroxphq }zl0

vfkhq Lqmhnwlrq xqg Ndslooduvslw}h/ dq ghu ghu Wursihq dxijhkçqjw zlug/ yhuvwdqghq zhughq ndqq1
Lp Yhujohlfk gd}x kdw hlq Wursihq/ ghu ehl 43PSd xqg 646N yrq ghu Ndslooduh deuhl w/ hwzd hlq
Yroxphq yrq 83pp

b
1 Hv lvw i u glh Lqwhusuhwdwlrq ghu Ph hujheqlvvh zlfkwlj }x xqwhuvxfkhq/ zdqq

xqg zlh glhvhv lqml}lhuwh Surehyroxphq lp dxijhkçqjwhq Wursihq huvfkhlqw1 Gd}x zhughq Yhuvxfkh
lp guxfnorvhq ]xvwdqg +Wursihqyroxphq hwzd 58pp

b
, plw hlqhp hlqidfkhq Yhuvxfkvdxiedx/ zlh

lq Deelogxqj 617 jh}hljw/ gxufkjhi kuw1 Glh Surehvfkohlih zlug plw hlqhu Vfkodxfksxpsh +Delphg/

Deelogxqj 617= Vnl}}h }xp Yhuvxfkvdxiedx/ xp gdv Yhukdowhq ghv Surehyroxphqv lq Yruyhuvxfkhq
}x whvwhq

Odqjhqihog/ Jlovrq Plqlsoxv 6, plw hlqhu zç uljhq Ukrgdplq E0Oùvxqj +Ioxnd/ Exfkv2Fk/ uhlqvw,
jhi oow xqg gxufk Xpvfkdowhq lq ghq yrq ghu KSOF0Sxpsh hu}hxjwhq Zdvvhuvwurp lqml}lhuw1 Ghu
huvwh vlfk dp Ndslooduhqgh eloghqgh Wursihq vroowh ghq Iduevwr� hqwkdowhq1 Xp glhvh Ehglqjxqj
}x ehusu ihq/ zhughq glh Wursihq jhwuhqqw jhvdpphow xqg }zdu ghu mhzhlov huvwh Wursihq lq hlqhp
Ph nroehq 4/ ghu }zhlwh lq Nroehq 5 xqg vr iruw1 Lq Deelogxqj 618 vlqg glh jhphvvhqhq H{wlqn0
wlrqhq i u glh huvwhq ylhu Wursihq qdfk ghu Lqmhnwlrq lq hlqhp XY0Fkurpdwrjudpp dxijhwudjhq1
Pdq hunhqqw ghxwolfk/ gd wurw} ghv jur hq Vs oyroxphqv qxu 93( ghv grvlhuwhq Iduevwr�v lp
huvwhq Wursihq huvfkhlqhq1 Vhoevw zhqq pdq ehu fnvlfkwljw/ gd xqwhu Guxfn hwzd grsshow vr jur h
Wursihq dxiwuhwhq/ vr yhueohlehq hwzd 48( qrfk lq ghu Ndslooduh/ glh ehlp Qdfkgu fnhq lq ghq
Wursihq jhodqjhq1 Ohlghu }hljw vlfk ehl Uhsurgxnwlrqvyhuvxfkhq/ gd glhvhu Zhuw }zlvfkhq 43 xqg
58( vfkzdqnw/ zrgxufk glh Dxvjdqjvnrq}hqwudwlrq yrq Skhqro lp kçqjhqghq Wursihq qxu vhku xq0
jhqdx ehndqqw zçuh1 Dxv glhvhp Juxqg zlug dxi glh Lqmhnwlrq plwwhov hlqhu lqwhuqhq Surehvfkohlih
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Deelogxqj 618= XY0Vshnwuhq ghu Ukrgdplq E0Oùvxqjhq ghu huvwhq ylhu Wursihq qdfk ghu Surehq0
lqmhnwlrq ehl hlqhu h{whuqhq Surehvfkohlih

}xu fnjhjul�hq1 Vwdww ghv 90Zhjh0Yhqwlov kdqghow hv vlfk klhuehl xp hlq 70Zhjh050Srvlwlrqvyhqwlo
+Ydofr/ Vfkhqnrq2Fk/ Prghoo H5F7Z,/ zrehl lp Urwru glh Surehvfkohlih plw gh�qlhuwhp Yroxphq
lq Irup hlqhu Yhuwlhixqj hlqjudylhuw lvw1 Glh ßehusu ixqj ghv Yroxphqv hujlew 3/9:pp � vwdww ghu
dqjhjhehqhq 3/8pp � 1 Ehl johlfkhp Yhuvxfkvdxiedx +Deelogxqj 617, hukçow pdq hlq hwzdv dqghuhv
Elog dov 6181 Gdv Uhvxowdw lvw lq Deelogxqj 619 gdujhvwhoow1 Klhu zhughq lp huvwhq Wursihq <8(

� � �

� � �

�� ������ �� �� �� ���

Deelogxqj 619= XY0Vshnwuhq ghu Ukrgdplq E0Oùvxqjhq ghu huvwhq ylhu Wursihq qdfk ghu Surehq0
lqmhnwlrq ehl hlqhu lqwhuqhq Surehvfkohlih

ghv grvlhuwhq Iduevwr�v zlhghujhixqghq/ hwzd 7/8( lp }zhlwhq xqg 3/8( lp gulwwhq/ vr gd lp
ylhuwhq Wursihq glh Iduevwr�nrq}hqwudwlrq xqwhu glh Qdfkzhlvjuhq}h jhvxqnhq lvw1 ]lhkw pdq dxfk
klhu zlhghu lq Ehwudfkw/ gd ghu Wursihq xqwhu Guxfn juù hu zlug/ vr ndqq pdq huzduwhq/ gd qxu
xqzhvhqwolfkh Phqjhq lq ghu Ndslooduh yhueohlehq1

]xu Ehvwçwljxqj glhvhv Hujheqlvvhv zlug lq ghq huvwhq H{wudnwlrqvyhuvxfkhq plw Nrkohqglr{lg
ghu skhqrokdowljhq zç uljhq Oùvxqj hlq lqwhuqhu Vwdqgdug }xu Nrqwurooh }xjhvhw}w/ ghu qlfkw gxufk
FR � h{wudklhuw zhughq ndqq zlh }1 E1 dqrujdqlvfkh Vdo}h1 Dxvjhzçkow zxugh dov Vwdqgdug Qdwul0
xpeurplg +Phufn/ Gdupvwdgw/ vxsudsxu,/ gd vlfk gdv Eurplg dxfk lq qlhguljhq Nrq}hqwudwlrqhq
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qrfk ohlfkw ehu Dqlrqhqfkurpdwrjudsklh txdqwl�}lhuhq oç w1 Glh vlfk lp Wursihq dxveloghqgh
Dxvjdqjvnrq}hqwudwlrq dq Skhqro ndqq gdgxufk ehu }zhl Phwkrghq huplwwhow zhughq1

41 Dxv ghp Yroxphq ghu Surehvfkohlih xqg ghu Skhqronrq}hqwudwlrq ghu lqml}lhuwhq Oùvxqj
hujlew vlfk glh }xgrvlhuwh Vwr�phqjh/ eh}rjhq dxi gdv Wursihqyroxphq/ hukçow pdq glh Dxv0
jdqjvnrq}hqwudwlrq lp Wursihq1

51 Gd gdv Eurplg yroovwçqglj lp Wursihq yhueohlew/ huuhfkqhw vlfk glh Dxvjdqjvskhqronrq}hqwud0
wlrq dxv ghu jhphvvhqhq Eurplglrqhqnrq}hqwudwlrq/ ghp Wursihqyroxphq xqg ghp Yhukçowqlv
yrq Eurplg }x Skhqro lq ghu lqml}lhuwhq Oùvxqj1

Hlq Yhujohlfk ghu hukdowhqhq Zhuwh }hljw/ gd glh ehu glh Juù h ghu Surehvfkohlih jhuhfkqhwhq Zhu0
wh qdfk Phwkrgh 4 lpphu juù hu vlqg1 Gd lq Phwkrgh 5 ghu Lqmhnwlrqvyrujdqj plwehu fnvlfkwljw
zlug/ ehghxwhw glhv/ gd vlfk lp Wursihq qlfkw ghu jhvdpwh Lqkdow ghu Surehqvfkohlih zlhghu�qghw1
Dx hughp zhughq i u yhuvfklhghqh Wursihq çkqolfkhu Juù h vhku xqwhuvfklhgolfkh Eurplglrqhq0
nrq}hqwudwlrq jhphvvhq1 Gdv ndqq qxu gdqq hunoçuw zhughq/ zhqq pdq gdyrq dxvjhkw/ gd gdv
Vs ohq ghu Surehvfkohlih ehl ghu Wursihqhu}hxjxqj qlfkw uhsurgx}lhuedu yhuoçxiw/ zrgxufk hlq Whlo
ghu skhqro0 xqg eurplgkdowljhq Oùvxqj lq ghu Ndslooduh }xu fneohlew1 Gdplw lvw ghu Zhuw ghu
Dxvjdqjvnrq}hqwudwlrq qxu xq}xuhlfkhqg ehndqqw1 Ghvkdoe zxugh dxi hlqh qhxh Dxvzhuwhphwkrgh
}xu fnjhjul�hq1

6151515 Yroxphqgl�huhq}phwkrgh

Ghu qhxh Oùvxqjvdqvdw} lvw plw irojhqghu ßehuohjxqj yhuexqghq1 Glh Vslqghosuhvvh hqwkçow eh0
uhlwv glh Oùvxqj plw ghu jhz qvfkwhq Dxvjdqjvnrq}hqwudwlrq/ vr gd glhvh zlfkwljh Juù h jhqdx
ehndqqw lvw1 Qdfk Deodxi ghu Nrqwdnw}hlw zlug }xp Deuhl hq ghv Wursihqv skhqrokdowljhv Zdv0
vhu qdfkjhiùughuw/ ghvvhq Yroxphq ehvwlppw zhughq px / xp glh zdkuh Nrq}hqwudwlrq qdfk ghu
H{wudnwlrqv}hlw }x hukdowhq1 Nhqqw pdq gdv Yroxphq ghv idoohqghq Wursihqv/ vr lvw dxfk gdv }x0
grvlhuwh Yroxphq ehndqqw1 Idoohqgh Wursihq vlqg qxu plw hlqhu Krfkjhvfkzlqgljnhlwvndphud xqg
olfkwvwdunhp Remhnwly nrqwxuhqvfkdui }x hukdowhq/ gd glh Eholfkwxqjv}hlw zhjhq ghu vwdunhq Rv}lo0
odwlrq ehlp Idoohq qxu nxu} vhlq gdui xqg glh Ehohxfkwxqj ghv Dxwrnodyhqlqqhqudxpv dxijuxqg ghu
vwdunhq Uh h{lrqhq qxu vsçuolfk huirojhq gdui1 Ghvkdoe zhughq lq hlqhp vhshudwhp Yhuvxfkvwhlo/
qdfkghp glh kçqjhqghq Wursihq xqwhuvxfkw zrughq vlqg/ Wursihq plw nohlqhu Elogxqjvjhvfkzlq0
gljnhlw hu}hxjw xqg nxu} yru ghp Deuhl hq irwrjud�huw1 Gdv dxijhqrpphqh Elog vroo hlqhq Wursihq
}hljhq/ ghu dq ghu Dxvwulwwvù�qxqj ghu Ndslooduh hlqjhvfkq uw lvw/ gdplw pdq dxfk vlfkhu vhlq ndqq/
gd hu vhlq pd{lpdohv Yroxphq huuhlfkw kdw1 Gdv huplwwhowh Deuhl yroxphq zlug i u dooh Wursihq
ehl johlfkhp Guxfn xqg Whpshudwxu nrqvwdqw dqjhqrpphq1

Ehl ghu Yhuvxfkvgxufki kuxqj plw glhvhu Dqrugqxqj px ehu fnvlfkwljw zhughq/ gd qdfk De0
uhl hq ghv Wursihqv hlq Uhvwwursihq dp Ndslooduhqgh yhueohlew1 Gd glhvhv Yroxphq lp qçfkvwhq
Wursihq hlqjhvhw}w zlug/ px hu zlhghu lq glh Ndslooduh }xu fnjh}rjhq zhughq/ gdplw ghu Ihkohu
lq ghu Dxvjdqjvnrq}hqwudwlrq pùjolfkvw jhulqj lvw1 Glh Dowhuqdwlyh lvw glh Elogxqj yrq }zhl dxi0
hlqdqghuirojhqghq Wursihq/ zrehl ghu huvwh yhuzruihq zlug xqg glhvhu zçkuhqg ghu Nrqwdnw}hlw
ghv }zhlwhq dxv ghp Dxwrnodyhq khudxvjhvs ow zlug1 Rezrko ghu hlqjhvhw}wh Guxfnkdowhuhjohu gdv
dxvvwuùphqgh Ioxlg gçpsiw/ huiçkuw ghu kçqjhqgh Wursihq glh gxufk gdv glvnrqwlqxlhuolfkh Ù�qhq
xqg Vfkolh hq hu}hxjwhq Guxfnvwù h xqg rv}loolhuw sdudooho }xu Ndslooduh dxi xqg de1 Ghvkdoe zlug
dxi glhvh Duw ghu Wursihqelogxqj yhu}lfkwhw1
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6 H{shulphqwh

Deelogxqj 61:= Xqehduehlwhwhv Elog hlqhv Wursihqv

616 Elogdxvzhuwxqj

Glh zçkuhqg ghu Nrqwdnw}hlw dxijhqrpphqhq Eloghu p vvhq qdfk Yhuvxfkvhqgh dxvjhzhuwhw zhu0
ghq1 Deelogxqj 61: }hljw gdv Elog hlqhv xqehduehlwhwhq Wursihqv/ vr zlh hu qdfk ghp Hlqohvhq lq
RSWLPDV jhvshlfkhuw zlug1 Dxijhqrpphq zlug qlfkw qxu ghu Wursihq/ vrqghuq dxfk }zhl Ndslo0
oduhq1 Ghu Wursihq kçqjw dq ghu Vwluq çfkh ghu lqqhuhq Hghovwdkondslooduh +Dx hqgxufkphvvhu @
4@49%/ Lqqhqgxufkphvvhu @ 3/45:pp,1 Xp Urwdwlrqvv|pphwulh }x jhzçkuohlvwhq/ px huvwhqv glh
Vwluq çfkh uxqg/ }zhlwhqv glh Ndslooduh vfkduindqwlj dejhvfkqlwwhqhq vhlq xqg gulwwhqv lp Orw hlq0
jhedxw vhlq1 Glh çx huh �� �0Ndslooduh glhqw vrzrko }xu Vwdelolvlhuxqj ghu  h{leohq 4@49%0Ndslooduh
dov dxfk dov Pd vwde1 Lku Dx hqgxufkphvvhu lvw qdfkehduehlwhw xqg plw Kloih hlqhv Suç}lvlrqv0
plnurphwhuv }x 9/593	 3/334pp jhphvvhq zrughq1 Gxufk ]xzhlvxqj ghu Oçqjh lq Elogsxqnwh
+Sl{ho,/ zdv lq hlqhp Elogehduehlwxqjvsurjudpp zlh FRUHO GUDZ ohlfkw pùjolfk lvw/ hukçow
pdq ghq Xpuhfkqxqjvpd vwde1

Glh Eloggljlwdolvlhuxqjvnduwh ehuwuçjw nhlqh txdgudwlvfkhq/ vrqghuq uhfkwhfnljh Sl{ho/ vr gd
hlqh Ndoleulhuxqj ghv [2\0Yhukçowqlvvhv xqehglqjw huirughuolfk lvw1 Plw hlqhp Olqhdo i u glh Pl0
nurvnrslh plw hlqhu Udvwhuxqj yrq 433�p zlug glh Vwdxfkxqj ghu Ruglqdwh }x 3/<93 	 3/339
ehvwlppw1

Xqwhu ghu Dqqdkph ghu Urwdwlrqvv|pphwulh xp glh yhuwlndoh Dfkvh +sdudooho }xu Ndslooduh,
lvw hlqh jhrphwulvfkh Dxvzhuwxqj ghu yrq ghu Ndphud dxijhqrpphqhq Wursihqsurmhnwlrq pùj0
olfk1 Gd}x p vvhq glh dejheloghwhq Ndslooduhq dxvjheohqghw xqg ghu zhl h Iohfn lq ghu Plwwh
ghv Wursihqv jhvfkzçu}w zhughq/ ehyru gdv Elog lq gdv Dxvzhuwhsurjudpp hlqjhohvhq zlug1 Glh
dxijhqrpphqhq ;0elw Judxvwxihqeloghu hqwkdowhq qxu yhuhlq}how judxh Sl{ho/ gd i u dooh Eloghu ehl
ghu Elogdxiqdkph lq RSWLPDV Nrqwudvw xqg Khooljnhlw johlfk jhzçkow zhughq1 Gdplw ndqq dxi
hlqh Ehu fnvlfkwljxqj ghu Judxvwxihq rkqh Lqirupdwlrqvyhuoxvw yhu}lfkwhw zhughq1 Deelogxqj 61;
}hljw hlqhq Wursihq/ qdfkghp glh hehq ehvfkulhehqhq Ehduehlwxqjvvfkulwwh gxufkjhi kuw zxughq1
Ghu Wursihq zlug plw Kloih hlqhv Dxvzhuwhsurjudppv +lp Dqkdqj :1: dxijholvwhw, lq krul}rqwdoh
]|olqghu yrq 4 Sl{ho Kùkh }huohjw1 Glhvhv Surjudpp }çkow lq mhghu ]hloh glh vfkzdu}hq Sl{ho xqg
huuhfkqhw gdudxv gdv ]|olqghuyroxphq1 Glh Vxpph doohu ]|olqghuyroxplqd hujlew gdv Wursihqyrox0
phq1 ]zhl ]hlohq hujhehq hlqhq Nhjhovwxpsi/ ghvvhq Pdqwho çfkh dxv ghq Udglhq ghu ehlghq ]hlohq
ehuhfkqhw zhughq ndqq1 Eloghw pdq glh Vxpph ehu dooh Pdqwho çfkhq hukçow pdq glh Rehu çfkh
ghv Wursihqv1 Gxufk gdv Uhfkwhfnirupdw xqg glh Juù h hlqhv Elogsxqnwhv zlug glh Rehu çfkh plw
glhvhp Yhuidkuhq doohuglqjv }x jur jhuhfkqhw1 Ehu fnvlfkwljw pdq glh qçfkvwhq xqg ehuqçfkvwhq
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617 Dqdo|wln

Deelogxqj 61;= Ehduehlwhwhv Elog hlqhv Wursihqv

Qdfkeduq gxufk hlqh hlqidfkh Zlfkwxqj +4� 6� :� 6� 4/ zrehl ghu ehwudfkwhwh Elogsxqnw plw �� �jhzlfkwhw zlug,/ vr zlug hlqh �dxvjhiudqvwh� Olqlh jhjoçwwhw1 Mh kçx�jhu glhvhu Yrujdqj zlhghukrow
zlug/ ghvwr phku johlfkhq vlfk glh ehqdfkeduwhq Sxqnwh dq1 Glh vwçunvwh Joçwwxqj zlug lp huvwhq
Vfkulww huuhlfkw/ lqghp glh Deqdkph ghu Rehu çfkh xp hwzd :( huirojw/ ehl zhlwhuhq Vfkulwwhq
3> 8( xqg zhqljhu1 Lq ghu yruolhjhqghq Duehlw vlqg dooh Eloghu i qi pdo jhjoçwwhw1 Ohjw pdq glh
jhjoçwwhwh Nrqwxu dxi glh xqjhjoçwwhwh/ vr �qghw pdq qxu lp xqwhuhq I qiwho ghv Wursihqv/ zr glh
Nu ppxqjvçqghuxqj ghu Rehu çfkh ehvrqghuv vwdun lvw/ hlqhq Xqwhuvfklhg1 Glh }xu Xpuhfkqxqj
yrq Sl{ho lq Oçqjhqhlqkhlwhq qùwljhq Dqjdehq yrq Pd vwde xqg Yhu}huuxqj vlqg yrq Kdqg ehu
hlqh Hlqjdehpdvnh klq}x}xi jhq1

Zlh lq Ndslwho 517 ehvfkulhehq/ ndqq glh Juhq} çfkhqvsdqqxqj plw Kloih ghu Phwkrgh ghv
kçqjhqghq Wursihqv ehu }zhl hlqidfkh jhrphwulvfkh Juù hq/ ghp juù whq Gxufkphvvhu xqg ghp
Gxufkphvvhu dq ghu �vhohfwhg sodqh�/ ehvwlppw zhughq1 Glhvh Juù hq odvvhq vlfk ohlfkw dxv ghu
Yhuwhloxqj ghu vfkzdu}hq Sl{ho hqwodqj ghu Urwdwlrqvdfkvh hukdowhq/ vr gd hlqh Urxwlqh }xu Eh0
vwlppxqj ghu Juhq} çfkhqvsdqqxqj lqwhjulhuw lvw1 Glh }xu Ehuhfkqxqj ghu Juhq} çfkhqvsdqqxqj
qùwljh Glfkwhgl�huhq} ghu ehlghq Skdvhq jlew pdq yrq Kdqg lq glh Pdvnh hlq1

617 Dqdo|wln

Glh Skhqronrq}hqwudwlrq lp Zdvvhuvwurp/ ghu dxv ghp Wulfkwhu de lh w/ zlug plw Kloih ghu XY0
Vshnwurvnrslh ehvwlppw1 Zlh dooh Durpdwhq devruelhuw Skhqro lp xowudylrohwwhq Olfkw ehl Zhoohq0
oçqjhq � � 533qp vwdun1 Lq glhvhp Ehuhlfk devruelhuhq dehu dxfk glh hlqjhvhw}whq Txdu}n yhwwhq1
Skhqro ehvlw}w qrfk hlq vfkzçfkhuhv Devruswlrqvpd{lpxp ehl � @ 5:3qp/ gdv lq glhvhu Duehlw }xu
Dxvzhuwxqj khudqjh}rjhq zlug1 Glh huirughuolfkh Ndoleulhuxqj ghu H{wlqnwlrq lq Dekçqjljnhlw yrq
ghu Nrq}hqwudwlrq zlug plw hlqhu N yhwwh plw 8 fp Vfklfkwglfnh gxufkjhi kuw/ zrgxufk vlfk dxfk
nohlqh Skhqronrq}hqwudwlrqhq elv 3/4 ���� +hqwvsulfkw 43 ��� ��� �� , qrfk ehvwlpphq odvvhq1 Deelogxqj
61< }hljw glh Ndoleulhunxuyh/ dxv ghu vlfk hlq pd{lpdohu Ihkohu i u glh Nrq}hqwudwlrq yrq 3/36 ����
hujlew1

Qhehq ghu Nrq}hqwudwlrqvehvwlppxqj lvw dxfk glh Ndoleulhuxqj ghv Guxfndxiqhkphuv eh} jolfk
ghu Dq}hljhjhqdxljnhlw xqg ghu Qxoosxqnwvk|vwhuhvh huirughuolfk1 Gd}x zlug glh jhvdpwh Ph nhwwh
+Guxfndxiqhkphu/ hohnwulvfkh Ohlwxqj xqg Gljlwdodq}hljh, plw Kloih hlqhv jhhlfkwhq Suç}lvlrqvguxfn0
dxiqhkphuv +Krwwlqjhu0Edogzlq/ Prghoo S6PE, ndoleulhuw1 Dov Ehlvslho }hljw Deelogxqj 6143 glh
Ndoleulhujhudgh ehl Udxpwhpshudwxu1 Zhlwhuh Ndoleulhuxqjhq ghv Guxfndxiqhkphuv zhughq i u glh
Ph whpshudwxuhq 646 xqg 666N gxufkjhi kuw +Dqkdqj :1915,/ zrehl vlfk hlqh Sdudoohoyhuvfklhexqj
lp Qxoosxqnw yrq �4 hujlew/ zçkuhqg glh Jhudghqvwhljxqj nhlqh Whpshudwxudekçqjljnhlw }hljw1
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6 H{shulphqwh
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7 Vwr�wudqvsruw lp whuqçuhq V|vwhp
Zdvvhu2Nrkohqglr{lg2Skhqro

Glhvhv Ndslwho id w gdv Ph surjudpp/ Dxvzhuwxqj/ Hujheqlvvh xqg Ihkohuehwudfkwxqj i u gdv
whuqçuh V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro }xvdpphq1

714 Ph surjudpp

Glh Xqwhuvxfkxqjhq zhughq lp Ehuhlfk yrq 5<9 elv 666N xqg elv }x 63PSd gxufkjhi kuw1 Xp
Dxvvdjhq ehu glh Guxfn0 xqg Whpshudwxudekçqjljnhlw ghv Vwr�wudqvsruwv wuh�hq }x nùqqhq/ vlqg
glh H{shulphqwh lq }zhl Ph uhlkhq jhwhlow1 Gdehl zlug ehl hlqhu huvwhq Ph uhlkh glh Nrkohqglr{lg0
glfkwh xqg ehl hlqhu }zhlwhq glh Whpshudwxu nrqvwdqw jhkdowhq1 Lq Wdehooh 714 vlqg glh hlqjhvwhoowhq
Nrkohqglr{lgglfkwhq +lq � �� � , ehu glh Ph juù hq Guxfn xqg Whpshudwxu gdujhvwhoow1 Glhvh Yhuvx0
fkh zhughq ehl jhjhehqhp Guxfn xqg Whpshudwxu ehl hlqhu Dxvjdqjvehodgxqj yrq 653 ���� Skhqro
gxufkjhi kuw1 ]xvçw}olfk zlug hlq H{shulphqw plw hlqhu qlhguljhq Nrq}hqwudwlrq yrq 4;3 ���� ehl

Glfkwh2+ � �� � , Guxfn2PSd

Whpshudwxu2N 9 </8 47/3 57/3 63/6

5<9 :93

646 8;3 :93 <43

666 :93

Wdehooh 714= Ph surjudpp i u gdv whuqçuh V|vwhp

hlqhu Glfkwh yrq :93 � �� � xqg 646N gxufkjhi kuw1 Gd glh lp Wursihq yhueohlehqgh Phqjh Skhqro
qdfk Deodxi ghu Nrqwdnw}hlw r�0olqh dqdo|vlhuw zlug/ lvw hv qlfkw pùjolfk dqkdqg hlqhv Wursihqv ghq
}hlwolfkhq Nrq}hqwudwlrqvyhuodxi }x yhuirojhq1 Gdkhu px i u mhgh Nrqwdnw}hlw +yrq 63 elv 4533 v,
dxfk plqghvwhqv hlq/ lq ghu Uhjho guhl elv i qi Wursihq/ jheloghw xqg xqwhuvxfkw zhughq1 Dooh
Glfkwhdqjdehq i u Nrkohqglr{glg huuhfkqhq vlfk dxv ghu ]xvwdqgvjohlfkxqj yrq Vsdq xqg Zdjqhu
^:<` i u ghq Uhlqvwr� xqwhu Yhuzhqgxqj ghu Ph juù hq Guxfn xqg Whpshudwxu1

715 Dxvzhuwxqj

Glh Ph juù hq hlqhv Yhuvxfkv vlqg=

� gdv Yroxphq Y � +k@kçqjhqg, mhghv hlq}hoqhq kçqjhqghq Wursihqv/

� glh Skhqronrq}hqwudwlrq f � lp Ph nroehq/ qdfkghp ghu Wursihq dxv ghp Dxwrnodyhq dxv0
jhvfkohxvw zxugh/
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7 Vwr�wudqvsruw lp whuqçuhq V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro

� gdv Pd{lpdoyroxphq Y� +s@shqgdqw, ghv jhudgh qrfk dq ghu Ndslooduh kçqjhqghq Wursihqv/
ehyru hu deuhl w/ jhphvvhq ehl vhku nohlqhu Wursihqelogxqjvjhvfkzlqgljnhlw +i u dooh Wursihq
hlqhv Guxfn0 xqg Whpshudwxusdduv johlfk,1

Jhvxfkw lvw glh Skhqronrq}hqwudwlrq f � lp Wursihq qdfk Deodxi ghu jhz qvfkwhq Nrqwdnw}hlw1 Lp
irojhqghq zlug glh Ehuhfkqxqj glhvhu Juù h dxv ghq dxijhi kuwhq Ph juù hq ehvfkulhehq1

Zçkuhqg ghu Nrqwdnw}hlw kçqjw hlq vwdelohu Wursihq plw ghp Yroxphq Y � dp Ndslooduhqgh/ ghu
rkqh çx huh Hlqzlunxqj qlfkw deuhl w/ xqg hv zlug Skhqro dxi glh nrqwlqxlhuolfkh Skdvh ehuwudjhq1
Qdfk Deodxi glhvhu ]hlw yhueohlew qrfk glh Vwr�phqjh q � Skhqro lp Wursihq1 Xp glh yhueohlehqgh
Skhqronrq}hqwudwlrq }x ehvwlpphq/ zlug ghu Wursihq }xp Deuhl hq jheudfkw1 Gd}x px gdv
pd{lpdoh Wursihqyroxphq Y� huuhlfkw zhughq/ gdplw ghu Deuhl yrujdqj hlqvhw}w1 Gd hv vlfk ehl
ghu qdfkgrvlhuwhq Io vvljnhlw xp glh Dxvjdqjvoùvxqj plw ghu Nrq}hqwudwlrq f � kdqghow/ zlug hlqh
Vwr�phqjh q   ¡ }xu yhueolhehqhq Phqjh klq}xjhi jw1 Lp jhudgh qrfk kçqjhqghq Wursihq olhjw dovr
glh Vwr�phqjh q� yru=

q� @ q � . q   ¡ = +714,

Glh }xgrvlhuwh Vwr�phqjh q   ¡ hujlew vlfk dxv ghu Yroxphqyhujuù huxqj }zlvfkhq ghp kçqjhqghq
Wursihq Y � xqg ghp Wursihq plw pd{lpdohp Yroxphq Y� =

q   ¡ @ f � +Y� � Y � , = +715,

Glh Vwr�phqjh ghv jhudgh qrfk kçqjhqghq Wursihqv q� zlug dxijhwhlow lq glh Phqjh lp idoohqghq
Wursihq q ¢ plw ghp Yroxphq Y ¢ xqg glh Phqjh lp Uhvwwursihq/ ghu dq ghu Ndslooduh yhueohlew1
Glh Nrq}hqwudwlrq lvw lq ehlghq Whlohq johlfk xqg ehuhfkqhw vlfk gdplw }x

f ¢ @ f� @ q ¢
Y ¢ @

q�
Y� @, q� @ q ¢ Y�

Y ¢ = +716,

Lp Ph nroehq plw ghp Yroxphq Y � �qghw pdq glh Vwr�phqjh ghv idoohqghq Wursihqv=

f � @
q ¢
Y � @, q ¢ @ f � Y � = +717,

Vhw}w pdq glh reljhq Johlfkxqjhq }xvdpphq/ vr hukçow pdq i u glh Nrq}hqwudwlrq lp kçqjhqghq
Wursihq=

f � @ q �
Y � @

f � Y � £ ¤£ ¥ � f � +Y� � Y � ,
Y � = +718,

Lp }zhlwhq Whlo ghu Yhuvxfkvgxufki kuxqj zlug gdv pd{lpdoh Wursihqyroxphq Y� ehl vhku nohlqhu
Wursihqelogxqjvjhvfkzlqgljnhlw huplwwhow1 Glh Xqwhuvxfkxqj ghv dq ghu Ndslooduh yhueohlehqghq
Uhvwwursihqv hujlew hlqhq Zhuw yrq hwzd 3/: 	 3/36pp � xqdekçqjlj yrq ghq çx huhq Ehglqjxqjhq
zlh Guxfn xqg Whpshudwxu1 Glhvhu Zhuw lvw nohlqhu dov ghu Devroxwihkohu lq ghu Yroxphqehvwlp0
pxqj1 Gdplw ndqq pdq Johlfkxqj 718 plw ghu Dqqdkph Y ¢ @ Y� yhuhlqidfkhq }x=

f � @ f � Y � � f � +Y� � Y � ,
Y � = +719,

Plw glhvhu Phwkrgh eloghw mhghu Wursihq hlqhq Sxqnw +@Zhuwhsddu, lq hlqhu Dxiwudjxqj ghu Skh0
qronrq}hqwudwlrq lp Wursihq jhjhq glh Nrqwdnw}hlw lq Dekçqjljnhlw yrq ghq çx huhq Ehglqjxqjhq1
Ghu hukdowhqh Nrq}hqwudwlrqvyhuodxi glhqw dov Juxqgodjh/ xp ghq Yhuodxi plw Kloih hlqhv Prghoov
yhuvwhkhq xqg lqwhusuhwlhuhq }x nùqqhq1
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716 Prghoo

716 Prghoo

Xp glh h{shulphqwhoohq Hujheqlvvh yhuvwhkhq }x nùqqhq/ ehgdui hv hlqhv Prghoov i u ghq Jhvdpw0
yrujdqj1 Gd}x kdehq Hghuhu xqg Pdv ^49` ehuhlwv hlq sk|vlndolvfkhv Prghoo hqwzlfnhow/ gdv lq
glhvhu Duehlw dqjhzhqghw zlug1 Lq ghu xuvsu qjolfkhq Duehlw zlug glh H{wudnwlrq yrq Vdoshwhuvçx0
uh dxv Zdvvhuwursihq lq hlq xqehzhjolfkhv Grghndqnrqwlqxxp yhuirojw1 Lp Grghndq lvw dx hughp
whuw0Exw|oskrvskdw dov Nrpsoh{elogqhu i u glh Vdoshwhuvçxuh hqwkdowhq1 Glh fkhplvfkh Uhdnwlrq lq
Irup ghu Nrpsoh{lhuxqj lvw hlq zlfkwljhu Vfkulww lp H{wudnwlrqvjhvfkhkhq xqg px gdkhu lp Pr0
ghoo ehu fnvlfkwljw zhughq1 Lp yruolhjhqghq Vwr�v|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro zlug nhlqh
fkhplvfkh Uhdnwlrq huzduwhw/ zhqq pdq Vroydwlvlhuxqjvh�hnwh qlfkw ehu fnvlfkwljw1 Ghu Jhvdpw0
sur}h zlug gdqq qxu qrfk yrq guhl Wudqvsruwyrujçqjhq ehvwlppw=

41 Wudqvsruw gxufk Gl�xvlrq ghv Skhqrov lp Zdvvhuwursihq }xu Skdvhqjuhq}h

51 Vwr� ehujdqj lq g Skdvhqjuhq} çfkh

61 Wudqvsruw gxufk Gl�xvlrq ghv Skhqrov lp Nrkohqglr{lg1

Lp Prghoo zlug ghu Wudqvsruw lq ghu nrqwlqxlhuolfkhq Skdvh qlfkw ehu fnvlfkwljw/ gd hu ghq Jhvdpw0
sur}h qlfkw ehhlq x w1 Glhvh Dqqdkph ehuxkw }xp hlqhq dxi ghp ghxwolfk kùkhuhq Gl�xvlrqvnrhi0
�}lhqwhq yrq Skhqro lq Nrkohqglr{lg 0 hwzd }hkqpdo vfkqhoohu dov lq Zdvvhu 0 }xp dqghuq dxfk dxi
ghp Yroxphqyhukçowqlv ghu ehlghq Skdvhq }xhlqdqghu1 Gdv Yroxphqyhukçowqlv yrq Zdvvhuwursihq
}x Nrkohqglr{lgxpjhexqj ehwuçjw 4 = 4333/ vr gd glh Skhqronrq}hqwudwlrq lp Nrkohqglr{lg lp0
phu plw Qxoo dqjhqçkhuw zlug1 Hv kdqghow vlfk dovr xp hlq Gl�xvlrqvv|vwhp plw Vwr� ehujdqj dp
Wursihqudqg/ gd nhlqhp ghu ehlghq Whlovfkulwwh/ Wursihqelogxqj dxvjhqrpphq/ hlqh Nrqyhnwlrq
dxijhsuçjw zlug1 I u vrofkh lqvwdwlrqçuh Sur}hvvh jlow gdv 51 Ilfnvfkh Jhvhw}

Cf

Cw
@ G

�
C
�
f

C{ � .
C
�
f

C| � .
C
�
f

C} �
�

> +71:,

zrehl glh Sursruwlrqdolwçwvnrqvwdqwh G dov Gl�xvlrqvnrh!}lhqw eh}hlfkqhw zlug1 I u hlqh Nxjho
yhuhlqidfkw vlfk ghu reljh ]xvdpphqkdqj dxijuxqg ghu V|pphwulh }x=

Cf

Cw
@ G

�
5

u

Cf

Cu
.
C
�
f

Cu �
�

= +71;,

Xp glhvh Gl�huhqwldojohlfkxqj oùvhq }x nùqqhq/ zhughq ]xvdw}ehglqjxqjhq ehqùwljw1

41 Dqidqjvzhuwh p vvhq jhvhw}w zhughq1 Vr lvw }xp ]hlwsxqnw w @ 3 glh Nrq}hqwudwlrq lp
Wursihq krprjhq xqg hqwvsulfkw ghu Dxvjdqjvnrq}hqwudwlrq f +3> u, @ f � i u dooh u � u ¦�§ =

51 Hv p vvhq Udqgzhuwh ihvwjhohjw zhughq1 Gh�qlhuw lvw glhvh Gl�huhqwldojohlfkxqj i u w � 3
xqg 3 � u � u ¦�§ 1 Lp Wursihqplwwhosxqnw 0 hu lvw irupdo dxfk hlq Udqgzhuw 0 olhjw }x mhghp
]hlwsxqnw zhjhq ghu V|pphwulh xqg Gl�huhq}lhuedunhlw hlq H{wuhpxp i u glh Skhqronrq}hq0
wudwlrq yru/ g1 k1

Cf +w> 3,

Cu
@ 3 i u dooh w � 31 +71<,

xqg dp Wursihqudqg �qghw ghu Vwr� ehujdqj lq ghu Skdvhqjuhq} çfkh vwdww

Cq

Cw
@ nD f +w> u ¦�§ , = +7143,

7:



7 Vwr�wudqvsruw lp whuqçuhq V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro

Dx hughp jlow irojhqgh ßehuohjxqj= Ghu Vwr�vwurp/ ghu dp Ruw u ¦�§ glh Skdvhqjuhq}h gxufk
Gl�xvlrq huuhlfkw/ px glh Skdvhqjuhq}h dxfk sdvvlhuhq/ dqvrqvwhq z ugh vlfk lp Odxih ghu
]hlw gdv Skhqro lq ghu çx huvwhq Vfklfkw dquhlfkhuq rghu pdwkhpdwlvfk irupxolhuw= Hv jlow i u
mhgh Ioçfkh/ gd ghu olqnvvhlwljh Iox johlfk ghp uhfkwvvhlwljhq vhlq px 1 Hlqh Dezhlfkxqj
gdyrq zçuh hlqh Txhooh rghu hlqh Vhqnh i u glh ehwudfkwhwh Vxevwdq}/ zlh glhv }1 E1 hlqh
Uhdnwlrq dq hlqhu Rehu çfkh gduvwhoow1 Ghu Vwr�wudqvsruw }xu Skdvhqjuhq}h zlug ehu glh
Gl�xvlrq ehvfkulhehq=

gq

gw
@ �GD

Cf +w> u ¦�§ ,
Cu

= +7144,

Gxufk Johlfkvhw}hq ghu ohw}whq ehlghq Johlfkxqjhq zlug=

Cf +w> u ¦�§ ,
Cu

@ � n

G
f +w> u ¦�§ , =

Glh qxphulvfkh Oùvxqj glhvhu sduwlhoohq Gl�huhqwldojohlfkxqj huirojw dp hlqidfkvwhq ehu Glvnuh0
wlvlhuxqj ghu ehlghq xqdekçqjljhq Yduldeohq w xqg u= Deelogxqj 714 glhqw }xu Yhughxwolfkxqj ghu
Glvnuhwlvlhuxqj yrq u1 Gd}x qlppw pdq hlqhq nxjhoiùupljhq Wursihq dq/ ghu lq q Nxjhovfkdohq

0
D1 D2 D3

Dn-1

Radius

rTr

1 2 3 n
2

V3r

Deelogxqj 714= Ghu Wursihq plw ghp Udglxv u ¦�§ zlug lq hlqh hqgolfkh ]dko q Nxjhovfkdohq plw
hlqhu Glfnh �u jhwhlow1 Zhlwhuklq zhughq glh ]xrugqxqjhq i u glh Yroxplqd Y ¨ / glh
Rehu çfkhq R ¨ xqg glh Gl�xvlrqvnrh!}lhqwhq G ¨ dqjhjhehq1

johlfkhu Glfnh �u dxijhwhlow zlug/ vr gd jlow=

@, �u @
u ¦�§
q
= +7145,

Lp yruolhjhqghq V|vwhp kdehq vlfk 73 Nxjhovfkdohq dov rswlpdoh ]dko }zlvfkhq Jhqdxljnhlw xqg
Uhfkhqdxizdqg khudxvjhvwhoow1 I u mhghv Nrpsduwlphqw l ehuhfkqhw vlfk gdv Yroxphq Y ¨ xqg glh
Rehu çfkh R ¨ zlh irojw=

Y ¨ @ 7

6
�
�

+�u l, � � +�u +l� 4,, � � @ 7

6
��u � +4 . 6l +l� 4,, +7146,

xqg

R ¨ @ 7� +�u l,
�
= +7147,

Pdq ehwudfkwhw mhgrfk qxu glh Nrq}hqwudwlrq lq ghu Plwwh hlqhv Nrpsduwlphqwv xqg qlppw gd}zl0
vfkhq hlqhq olqhduhq Yhuodxi dq1 Glhvh Dqqdkph lvw xpvr ehvvhu/ mh juù hu q lvw1 Lq Deelogxqj 714
vlqg plw G ¨ glh Gl�xvlrqvnrh!}lhqwhq dp Udqg mhghu Nxjhovfkdoh l dxijhi kuw1 Gdehl vroo xqwhu
ghp Ehjul� Gl�xvlrq qlfkw qxu glh prohnxoduh Gl�xvlrq/ vrqghuq dxfk Hgg|gl�xvlrq yhuvwdqghq
zhughq1 Zçkuhqg ghu Wursihq jheloghw zlug/ olhjw hlqh çx huh Nrqyhnwlrq yru1 Vr zlug glh Hg0
g|gl�xvlrq dp Wursihqudqg dp juù whq vhlq xqg }xp Wursihqplwwhosxqnw jhgçpsiw/ zhvkdoe lp

7;



716 Prghoo

hlqidfkvwhq Idoo hlq h{srqhqwlhoohu Deidoo ghu Yhuvwçunxqj yrp Udqg }xp Plwwhosxqnw dqjhqrp0
phq zlug1 Gdv johlfkh Yhukdowhq zlug i u glh ]hlwdekçqjljnhlw ehjlqqhqg ehl w @ 3 dqjhvhw}w/ vr
gd vlfk i u glh Gl�xvlrq irojhqghu ]xvdpphqkdqj hujlew

G +w> u, @ G �
3

E
C4 . y ©

ª « ¬ ­ « ® ¯T°.¯ ª ± ² ³ ª ´ µ ¶ ·
} �� ~

h{s +�� § +u ¦�§ � u,,

¸ ¯ ­ ² ® ­ ¹ º ¯ ª�»T¼ ´ ® ­ ¶ · ² ¯ ª ½
} �� ~

h{s +�� ¾ w,
� ~} �°.¯ ª ± ² ³ ª ´ µ ¶ · ± ² ¯ ª ½

4

F
D > +7148,

zrehl y © ghu Yhuvwçunxqjvidnwru ghu Gl�xvlrq/ � § glh udgldoh Yhuvwçunxqjvnrqvwdqwh xqg � ¾ glh
}hlwolfkh Denolqjnrqvwdqwh lvw1 Plw Kloih glhvhu Johlfkxqj zlug i u dooh w dq hlqhu Vwhooh l�u ghu
glvnuhwh Zhuw G ¨ @ G+w> l�u, ehuhfkqhw1 Ehwudfkwhw pdq hlq eholheljhv Nrpsduwlphqw l +dxvjh0
vfkorvvhq lvw l @ 4 xqg q,/ vr wulww }x ehlghq ehqdfkeduwhq Nxjhovfkdohq mhzhlov hlq Vwr�vwurp hlq
xqg dxv1 Mhghu glhvhu Vwr�vwuùph lvw sursruwlrqdo }xu mhzhloljhq Juhq} çfkh R/ ghu Nrq}hqwudwlrq
f xqg hlqhp vlfk dxv ghu Glvnuhwlvlhuxqj hujhehqghp Sursruwlrqdolwçwvidnwru i / plw i @

©¿ § = Glh
Elodq}lhuxqj ehu glh Vwr�vwuùph sur ]hlw hujlew i u dooh Nxjhovfkdohq plw l @ 5> 6> 7> ===> q� 4 =

gf ¨
gw

@ �
G ¨ R ¨
�u Y ¨ f ¨ �

G ¨ � � R ¨ � �
�u Y ¨ f ¨ . G ¨ R ¨

�u Y ¨ f ¨ À � .
G ¨ � � R ¨ � �
�u Y ¨ f ¨ � � = +7149,

Lq glh huvwh Nxjhovfkdoh wuhwhq mhzhlov qxu hlq Vwurp hlq xqg dxv/ gd qxu hlq Nrpsduwlphqw eh0
qdfkeduw lvw=

gf �
gw

@ �G � R �
�u Y �

f � .
G � R �
�u Y �

f � = +714:,

Lq ghu ohw}whq Nxjhovfkdoh px }xvçw}olfk qrfk ghu Vwr�vwurp ehu glh Skdvhqjuhq}h ehu fnvlfkwljw
zhughq

gf Á
gw

@ �
G Á � � R Á � �
�u Y Á f Á . G Á � � R Á � �

�u Y Á f Á � � �
n R Á
Y Á f Á > +714;,

zrehl n ghu Vwr� ehujdqjvnrh!}lhqw lq ghu Skdvhqjuhq} çfkh lvw1 Gxufk glhvhv V|vwhp yrq jh0
zùkqolfkhq Gl�huhqwldojohlfkxqjhq lvw glh Glvnuhwlvlhuxqj lq u huirojw1

Ehl ghu Glvnuhwlvlhuxqj lq w kdqghow hv vlfk xp glh Oùvxqj ghu reljhq Johlfkxqjhq 7149/ 714:
xqg 714; gxufk Xpzdqgoxqj ghu Gl�huhqwldotxrwlhqwhq lq Gl�huhq}hqtxrwlhqwhq1 Lp irojhqghq vroo
glh Yrujhkhqvzhlvh dqkdqg hlqhv hlqidfkhq Ehlvslhov huoçxwhuw zhughq=

gf

gw
@ i+f> w, @, �f � i+f> w,�w= +714<,

Gdplw ndqq/ dxiedxhqg dxi hlqhp Dqidqjvzhuw f+w � ,/ ghu qdfkirojhqgh Ixqnwlrqvzhuw huplwwhow
zhughq=

f Á Â ¡ @ f+w.�w, @ f+w, . i+f> w,�w @ f Ã Ä ¾ .�f= +7153,

Lp yruolhjhqghq Prghoo zxugh }xu Ehvwlppxqj ghv�f gdv Yhuidkuhq qdfk Uxqjh0Nxwwd yhuzhqghw1
�f ehuhfkqhw vlfk dov Plwwhozhuw dxv ylhu yhuvfklhghqhq �f � elv �f � / glh zlh irojw gh�qlhuw vlqg=

�f @
�f � . 5�f � . 5�f � .�f �

9
+7154,

plw

41 Vfkulww i+f> w,�w � �f �
51 Vfkulww i+f.

¿(Å Æ� > w.
¿ ¾� ,�w � �f �

61 Vfkulww i+f.
¿(Å Ç� > w.

¿ ¾� ,�w � �f �
71 Vfkulww i+f.�f � > w.�w,�w � �f � =

7<



7 Vwr�wudqvsruw lp whuqçuhq V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro

Vhw}w pdq glhvhv �f lq Johlfkxqj 7153 hlq/ hukçow pdq hlqhq qhxhq Ixqnwlrqvzhuw xqg ehjlqqw
glhvhoeh Sur}hgxu1 Mh qdfk Juù h yrq�w zhughq phku rghu zhqljhu Ixqnwlrqvzhuwh i u glh jhvxfkwh
Dekçqjljnhlw yrq f jhjhq w ehuhfkqhw1

Elvkhu zxugh glh Oùvxqj i u hlqh hlq}hoqh Gl�huhqwldojohlfkxqj dqjhjhehq1 Lp jhzçkowhq Prghoo
wuhwhq dehu q Gl�huhqwldojohlfkxqjhq dxi/ vr gd glhvhv Yhuidkuhq i u dooh q Gl�huhqwldojohlfkxqjhq
gxufkjhi kuw zhughq px 1 Gdudxv uhvxowlhuw hlqh Pdwul{ plw Ixqnwlrqvzhuwhq i u ghq jhvdpwhq
H{wudnwlrqv}hlwudxp yrq 3 � w � w Â xqg dooh Nrpsduwlphqwh l> zrehl f ¨ glh Nrq}hqwudwlrq dq ghu
Vwhooh u ¨ ehghxwhw=

w f � f � f � f Á
�w f � +�w, f � +�w, f � +�w, f Á +�w,
5�w f � +5�w, f � +5�w, f � +5�w, f Á +5�w,

w Â f � +w Â , f � +w Â , f � +w Â , f Á +w Â ,
Pdq hukçow hlqh Pdwul{ dxv Nrq}hqwudwlrqhq dq doohq Vwhoohq l xqg }x doohq ]hlwhq/ glh hlq Ylhoidfkhv
yrq �w vlqg1 Glhvh Yrujhkhqvzhlvh olhihuw nhlqhq ixqnwlrqhoohq ]xvdpphqkdqj }zlvfkhq f> u> xqg
w/ dehu glh Ixqnwlrqvzhuwh f1

Ghu Ihkohu lp Ixqnwlrqvzhuw lvw yrq �w dekçqjlj/ hv jlow=

Ihkohu lq f+w, � +�w,
�
>

g1 k1 glh ]hlwvfkulwwh p vvhq nohlq jhzçkow zhughq/ gdplw ghu Ihkohu nohlq zlug1 Gdehl lvw }x
ehdfkwhq/ gd ghu Sursruwlrqdolwçwvidnwru juù hu zlug/ mh vwçunhu vlfk glh Nrq}hqwudwlrq plw ghu
]hlw çqghuw1 Lp yruolhjhqghq Idoo vlqg glh Çqghuxqjhq i u nohlqh Nrqwdnw}hlwhq vhku jur / glh plw
}xqhkphqghu ]hlw nohlqhu zhughq1 Gdkhu lvw hv vlqqyroo/ hlqh Vfkulwwzhlwhqvwhxhuxqj lq w hlq}xedxhq/
xp glh Uhfkhq}hlw }x yhun u}hq1 Gdv i u glhvh Prghoolhuxqj lq Ghoskl huvwhoowh Surjudpp lvw lp
Dqkdqj :1; dxijholvwhw1

Glh Gl�huhqwldojohlfkxqjhq hqwkdowhq Vwr� ehujdqjv0 xqg Gl�xvlrqvnrh!}lhqwhq/ glh gxufk
Nrqyhnwlrq hukùkw zhughq nùqqhq1 Lp yruolhjhqghq Idoo huirojw glhv gxufk glh dqiçqjolfkh Vwuù0
pxqj dxijuxqg ghu Wursihqelogxqj/ vr gd i u w @ 3 glh Yhuvwçunxqj pd{lpdo lvw/ glh gxufk
Uhlexqj jhgçpsiw zlug1 Glh ]hlwdekçqjljnhlw ghv Vwr� ehujdqjvnrh!}lhqwhq xqg glh ]hlw0 xqg
Ruwvdekçqjljnhlw ghv Gl�xvlrqvnrh!}lhqwhq qdfk Johlfkxqj 7148 zhughq qhehqhlqdqghu jhvwhoow=

n+w, @ n � +4 . y È h{s +�� È w,, +7155,

G+w> u ¨ , @ G � +4 . y © h{s +�� § +u ¦�§ � u,, h{s +�� ¾ w,,
Gdehl kdqghow hv vlfk ehl ghp Sdudphwhu G � xp ghq elqçuhq Gl�xvlrqvnrh!}lhqwhq/ ehl y © xp
ghq Yhuvwçunxqjvidnwru ghu Gl�xvlrq xqg ehl � ¾ xp glh }hlwolfkh xqg ehl � § xp glh udgldoh De0
nolqjnrqvwdqwh ghu Gl�xvlrqvyhuvwçunxqj gxufk Nrqyhnwlrq1 Ghu Vwr� ehujdqjvnrh!}lhqw lq ghu
Skdvhqjuhq} çfkh n+w, vhw}w vlfk dxv ghp vwdwlrqçuhq Dqwhlo n � > ghp Yhuvwçunxqjvidnwru y È xqg
ghu }hlwolfkhq Denolqjnrqvwdqwh � È }xvdpphq1 Id w pdq glhvh Khuohlwxqj }xvdpphq/ vr nùqqhq
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717 Hujheqlvvh

glh Hujheqlvvh ghu Prghoouhfkqxqjhq dq glh Ph hujheqlvvh gxufk irojhqgh Sdudphwhu dqjhsd w
zhughq=

Gl�xvlrq y © � § � ¾
Vwr� ehujdqj n � y È � È

Gdv ehvfkulhehqh Prghoo olhihuw glh Nrq}hqwudwlrq lq Dekçqjljnhlw yrq ghu ]hlw xqg yrp Udglxv/
zçkuhqg lp H{shulphqw }zdu hlqh }hlwdekçqjljh/ dehu qxu ehu ghq jhvdpwhq Wursihq jhplwwhowh
Nrq}hqwudwlrq jhphvvhq zlug1 Hlqh Vxppdwlrq ehu dooh Nrpsduwlphqwh khew glh Dekçqjljnhlw
yrp Udglxv dxi xqg pdq hukçow glh Jhvdpwnrq}hqwudwlrq lp Wursihq=

f ¦�§ @
Á
S

¨ É �
f ¨ Y ¨

Y ¦�§ = +7156,

Dqkdqg hlqhv Yhujohlfkv ghv prghoolhuwhq plw ghp h{shulphqwhoohq Skhqronrq}hqwudwlrqv0]hlwyhu0
odxiv zlug glh rswlpdoh Dqsdvvxqj jhvxfkw/ zrudxv vlfk glh Zhuwh i u glh hlq}hoqhq Sdudphwhu
hujhehq1

717 Hujheqlvvh

Qdfkghp glh Yrujhkhqvzhlvhq ehl ghu Dxvzhuwxqj ghu Ph juù hq vrzlh gdv }xjuxqgh jhohjwh
Prghoo ehvfkulhehq zxughq/ zhughq lp irojhqghq glh h{shulphqwhoohq Hujheqlvvh gdujhvwhoow xqg
glvnxwlhuw1 Dov Ehlvslho }hljw Deelogxqj 715 hlq w|slvfkhv Hujheqlv i u hlq Guxfn2Whpshudwxu0Sddu1
Dooh Gldjudpph i u glh yhuvfklhghqhq çx huhq Ehglqjxqjhq }hljhq irojhqgh guhl Phunpdoh=
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7 Vwr�wudqvsruw lp whuqçuhq V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro

41 Dp Dqidqj yrq w @ 3 elv w @ 63 v �qghw pdq hlqhq vwhlohq Deidoo lq ghu Nrq}hqwudwlrq1
Gdqdfk lvw glh }hlwolfkh Deqdkph ghxwolfk odqjvdphu1

51 Dxfk qdfk 4533 v lvw qrfk hlqh jhulqjh Phqjh Skhqro lp Wursihq yhueolhehq/ zrehl de w �
<83 v nhlqh Çqghuxqj phku }x hunhqqhq lvw1

61 Glh Vwuhxxqj ghu Nrq}hqwudwlrq ehl hlqhu Nrqwdnw}hlw lvw vhku jur 1

Lq glhvhu Dxvzhuwxqj zlug }xqçfkvw gdv h{shulphqwhoo ehvwlppwh Deuhl yroxphq hlqjhvhw}w1
Glh Olwhudwxu ^<9` }hljw/ gd gdv Yroxphq ghv idoohqghq Wursihqv yrp }xgrvlhuhqghq Yroxphqvwurp
ehlp Eloghq2Deuhl hq ghv kçqjhqghq Wursihqv dekçqjlj lvw1 Lq ghq yruolhjhqghq H{shulphqwhq
lvw dehu nhlq gh�qlhuwhu Yroxphqvwurp pùjolfk/ gd glh Wursihq plw Kloih hlqhu Kdqgvslqghosuhvvh
hu}hxjw zhughq1 Gdjhjhq lvw gdv lp reljhq Elog }xu Dxvzhuwxqj yhuzhqghwh Deuhl yroxphq ehl
nohlqhu Jhvfkzlqgljnhlw uhsurgx}lhuedu/ dehu hv lvw lpphu ghxwolfk nohlqhu dov gdvmhqljh/ gdv ehl
juù huhq Yroxphqvwuùphq/ zlh vlh lp H{shulphqw vhoevw }xu Dqzhqgxqj nrpphq/ dxiwulww1 Glhvhv
Yhukdowhq hunoçuw }xp hlqhq glh jur h Vwuhxeuhlwh ehl johlfkhu Nrqwdnw}hlw1 Ghqq vhoevw zhqq pdq
dqqlppw/ gd glh Skhqronrq}hqwudwlrq qdfk Deodxi ghu Nrqwdnw}hlw ehl doohq Wursihq glh johlfkh
lvw/ vr zlug gdv Hujheqlv gxufk glh xqwhuvfklhgolfkhq Yroxplqd/ glh elv }xp Deuhl hq gd}xgrvlhuw
zhughq/ yhuiçovfkw1 ]xp dqghuhq zlug dxfk ghu Devroxwzhuw yhuiçovfkw/ gd gdv h{shulphqwhoo hu0
plwwhowh Deuhl yroxphq lpphu }x nohlq xqg gdplw glh dxvjhuhfkqhwh Nrq}hqwudwlrq lp Wursihq }x
jur lvw1 Glhv zlug jhvw w}w gxufk glh Ehredfkwxqj/ gd ehl Nrqwdnw}hlwhq i u w � <83 v dxjhq0
vfkhlqolfk hlq Sodwhdx lq ghu Nrq}hqwudwlrq huuhlfkw zlug/ g1 k1 qlfkwv phku h{wudklhuw zlug1 Pdq
ndqq gdqq gdv Deuhl yroxphq dxv ghp Nrq}hqwudwlrqv0]hlw0Sur�o huplwwhoq/ lqghp pdq gdv De0
uhl yroxphq vr ydullhuw/ gd glh Nrq}hqwudwlrqhq de w � <83 v xp ghq plwwohuhq Zhuw Qxoo vwuhxhq1
Gdv Hujheqlv lvw lq Deelogxqj 716 }x vhkhq/ zrehl glh Txdgudwh ghq Nrq}hqwudwlrqvyhuodxi plw ghu
Ph juù h yrq 64/6pp � i u gdv Deuhl yroxphq gduvwhoohq/ gdv plw nohlqhu Elogxqjvjhvfkzlqglj0
nhlw huplwwhow zxugh1 Glh Nuhx}h ehvfkuhlehq ghq Yhuodxi plw 6:pp � Deuhl yroxphq/ gdv gxufk
Yduldwlrq huplwwhow zlug/ zrehl gdv Sodwhdx dov H{wudnwlrqvhqgh jhvhw}w zlug1 Glh Nrq}hqwudwlrqv0
yhuoçxih ghu euljhq Guxfn2Whpshudwxu0Sdduh vlqg lp Dqkdqj :16 +de Vhlwh <6, dxijhi kuw1 Ohjw
pdq Nrq}hqwudwlrqvyhuoçxih yhuvfklhghqhu çx huhu Ehglqjxqjhq ehuhlqdqghu/ vr vwhoow pdq nhlqhq
zhvhqwolfkhq Xqwhuvfklhg ihvw1 Hlq}lj ghu Yhuvxfk ehl 668N }hljw hlqhq hwzdv vwhlohuhq Deidoo i u
nohlqh Nrqwdnw}hlwhq1

Lp Prghoo/ plw ghp glh h{shulphqwhoohq Gdwhq yhujolfkhq zhughq vroohq/ zhughq }zhl Wudqv0
sruwvfkulwwh ehu fnvlfkwljw1 Gdv lvw glh Gl�xvlrq yrq Skhqro lp Zdvvhu/ gd glhvh ghxwolfk odqj0
vdphu lvw dov lp Nrkohqglr{lg/ xqg ghu Vwr� ehujdqj lq ghu Skdvhqjuhq} çfkh dxv ghp Wursihq
lq gdv Nrqwlqxxp1 Ghu U fnwudqvsruw lq ghq Wursihq zlug yhuqdfkoçvvljw/ gd glh Nrq}hqwudwlrq
lp Nrkohqglr{lgnrqwlqxxp dxijuxqg ghu jur hq Yhug qqxqj lpphu plw Qxoo dqjhqrpphq zlug1
Lp Prghoo vlqg hlqljh dqsd eduh Sdudphwhu pùjolfk1 Vr ndqq ghu Gl�xvlrqvnrh!}lhqw }hlw0 xqg
ruwvdekçqjlj dqjhqrpphq zhughq1 Glhvh Lqvwdwlrqdulwçw ghv Gl�xvlrqvnrh!}lhqwhq zlug kdxsw0
vçfkolfk gxufk glh dxijhsuçjwh Nrqyhnwlrq gxufk glh Wursihqelogxqj hu}hxjw1 Gd glh Vwuùpxqj
gxufk glh Uhlexqj plw ghu ]hlw khudxvjhgçpsiw zlug/ vroowh glh Gl�xvlrq gdqdfk qlfkw phku gxufk
jhulfkwhwh Vwuùpxqj/ vrqghuq kùfkvwhqv gxufk Whpshudwxu0 rghu Glfkwhjudglhqwhq ehvfkohxqljw
zhughq1 Dxfk ghu Vwr� ehujdqjvnrh!}lhqw lq ghu Skdvhqjuhq} çfkh ndqq dov }hlwdekçqjljhu Nr0
h!}lhqw hlqjhvhw}w zhughq/ zdv yru doohp i u ghq Dqidqjvehuhlfk qùwlj vhlq ndqq/ gd }x glhvhp
]hlwsxqnw glh Nrq}hqwudwlrqvgl�huhq} dq ghu Skdvhqjuhq}h qrfk krfk lvw1 Lq hlqhp huvwhq Dqodxi
zlug ghu Gl�xvlrqvnrh!}lhqw }hlw0 xqg ruwvdekçqjlj xqg ghu Vwr� ehujdqjvnrh!}lhqw vwdwlrqçu
dqjhqrpphq1 Plw glhvhq ylhu Sdudphwhuq +yjo V1 84, nùqqhq glh yhuvfklhghqvwhq Nrpelqdwlrqhq
jhixqghq zhughq/ glh dooh ghq Nrq}hqwudwlrqv0]hlw0Yhuodxi ghu H{shulphqwh ehvfkuhlehq1 Xp dovr
glh �ulfkwljh� Oùvxqj }x �qghq/ vroowhq }xvçw}olfkh Lqirupdwlrqhq ehndqqw vhlq rghu zhlwhuh Eh0
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Deelogxqj 716= Dekçqjljnhlw ghu Skhqronrq}hqwudwlrq lp Wursihq yrq ghu Nrqwdnw}hlw ehl 646N
xqg <> 8PSd = Glh Nrq}hqwudwlrq lvw plw }zhl yhuvfklhghqhq Deuhl yroxplqd eh0
uhfkqhw1

wudfkwxqjhq gdv Sureohp yhuhlqidfkhq1 Lq ghq H{shulphqwhq zlug 63 v qdfk ghu Wursihqelogxqj glh
huvwh Nrq}hqwudwlrqvehvwlppxqj yrujhqrpphq1 Hv lvw qxu qrfk hwzd glh Kçoiwh ghu xuvsu qjolfkhq
Skhqrovwr�phqjh yrukdqghq1 Dx hughp ndqq pdq huzduwhq/ gd dxfk glh dqiçqjolfkh Vwuùpxqj
jhgçpsiw lvw1 ]xp hlqhq lvw glh Ylvnrvlwçw yrq Zdvvhu yhujohlfkvzhlvh jur / }xp dqghuhq lvw glh
Uh|qrogv0]dko Uh Ê ghu Ndslooduvwuùpxqj/ glh ehl ghu Wursihqelogxqj yruolhjw/ nohlq=

Uh Ê @
yg

�
@

5
Ë
Y �

�u�
= +7157,

Plw irojhqghq Zhuwhq i u ghq }xi kuhqghq Yroxphqvwurp
Ë
Y@ � � ��� �� � Ì > i u ghq Ndsloodulqqhqudglxv

u �Í¨ @ 3/3958pp> i u glh Glfkwh ghv Zdvvhuv � @ 4333 � �� � xqg i u glh Ylvnrvlwçw � @ 43 � � � �Ì � zlug
Uh Ê @ 84/ g1 k1 glh dxv ghu Ndslooduh dxvwuhwhqgh Vwuùpxqj lvw odplqdu1 Hv zlug ghvkdoe qlfkw
huzduwhw/ gd glh Vwuùpxqj lp Wursihq wxuexohqw zlug/ vr gd glh dqiçqjolfkh Ehzhjxqj lq nxu}hu
]hlw khudxvjhgçpsiw lvw1 Zlug ghu Dqidqjvehuhlfk qlfkw ehu fnvlfkwljw/ vr hqwiçoow glh ]hlw0 xqg
Ruwvdekçqjljnhlw xqg hv eohlehq qxu glh ehlghq Sdudphwhu vwdwlrqçuhu Vwr� ehujdqjvnrh!}lhqw n �
xqg Gl�xvlrqvnrh!}lhqw G eulj1 Xqwhu ghp Ehjul� Gl�xvlrqvnrh!}lhqw vroo lp irojhqghq qlfkw
dxvvfkolh olfk ghu Wudqvsruw gxufk prohnxoduh Gl�xvlrq/ vrqghuq dxfk gxufk Hgg|gl�xvlrq yhu0
vwdqghq zhughq1 Gd glh Skhqronrq}hqwudwlrq }x mhghp ]hlwsxqnw vhku nohlq lvw/ wulww zçkuhqg ghv
H{wudnwlrqvsur}hvvhv dxfk nhlqh ph eduh Glfkwhçqghuxqj ^46` lq ghu zç uljhq Skdvh dxi1 Gdgxufk
hqwvwhkw nhlqh }xvçw}olfkh Nrqyhnwlrq/ glh glh Gl�xvlrq lp Zdvvhu ehvfkohxqljw/ dx hu gxufk ghq
yrukdqghqhq Whpshudwxujudglhqwhq yrq flufd 4N hqwodqj ghu Nrorqqh1 Ghu dq}xsdvvhqgh Gli0
ixvlrqvnrh!}lhqw vroowh dovr qxu hwzdv juù hu dov ghu elqçuh Gl�xvlrqvnrh!}lhqw vhlq1 Plw Kloih
glhvhu Ehglqjxqj hukçow pdq hlq Zhuwhsddu dxv Gl�xvlrqv0 xqg Vwr�gxufkjdqjvnrh!}lhqwhq/ gdv
ghq h{shulphqwhoohq Nxuyhqyhuodxi ehvrqghuv jxw zlhghujlew1 Deelogxqj 717 }hljw dqkdqg hlqhv
Ehlvslhov gdv Hujheqlv ghu Prghoolhuxqj1 I u glhvhq Yhuvxfk ehl 646N xqg </8 PSd nrqqwh plw
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Deelogxqj 717= Yhujohlfk ghv h{shulphqwhoohq +Txdgudwh, xqg dqjhsd whq +gxufkjh}rjhqh Olqlh,
Yhuodxiv i u glh Skhqronrq}hqwudwlrq lp Wursihq lq Dekçqjljnhlw yrq ghu Nrqwdnw0
}hlw ehl 646N xqg <> 8PSd

ghp Olwhudwxuzhuw ghv Gl�xvlrqvnrh!}lhqwhq yrq 4/59�43 � ��Î �
Ç
Ì ^98` hlq Vwr� ehujdqjvnrh!}lhqw

lq ghu Skdvhqjuhq} çfkh yrq 3/336 Î � Ì jhixqghq zhughq/ ghu glh Ph zhuwh jxw ehvfkuhlew1 Pdq
�qghw ehuhlqvwlpphqg plw ghq Ph zhuwhq hlqh vfkqhooh Nrq}hqwudwlrqvçqghuxqj elv hwzd 533 v

Nrqwdnw}hlw xqg de <33 v qxu qrfk hlqh jhulqjh Skhqronrq}hqwudwlrq lp Wursihq1 Glhvhv Yhukdowhq
nrqqwh dxfk ehl 666N xqg 57PSd ehredfkwhw zhughq1 Gdjhjhq px i u dooh dqghuhq Ehglqjxqjhq
ghu Gl�xvlrqvnrh!}lhqw hwzdv juù hu dov ghu hqwvsuhfkhqgh Olwhudwxuzhuw jhzçkow zhughq/ zlh pdq
dqkdqg Deelogxqj 718 hunhqqhq ndqq1 Glh gxufkjh}rjhqh Olqlh ehvfkuhlew ghq Yhuodxi/ zhqq ghu
Olwhudwxuzhuw i u glh Gl�xvlrqvnrqvwdqwh lp Prghoo hlqjhvhw}w zlug1 I u nohlqh Nrqwdnw}hlwhq zlug
hlqh }x nohlqh Çqghuxqj ghu Skhqronrq}hqwudwlrq ehuhfkqhw xqg ehl jur hq Nrqwdnw}hlwhq lvw glh
ehuhfkqhwh Skhqronrq}hqwudwlrq juù hu dov glh jhphvvhqh1 Ghu xp ghq Idnwru }zhl juù huh Gl�x0
vlrqvnrh!}lhqw +gxufk glh jhvwulfkhowh Olqlh gdujhvwhoow, ehvfkuhlew glh h{shulphqwhoohq Zhuwh ehl
nohlqhq xqg ehl jur hq Nrqwdnw}hlwhq ghxwolfk ehvvhu1 Glhvhu hwzdv kùkhuh Zhuw i u G ndqq ehuhlwv
gxufk nohlqh Vwuùpxqjhq lp Wursihq khuyrujhuxihq zhughq/ gd ghu Vwr�wudqvsruw gxufk Gl�xvlrq
rkqh Wxuexohq}hq hlq vhku odqjvdphu Sur}hvv lvw1 Yhuvxfkw pdq plw ghp Olwhudwxuzhuw ghv Gl�x0
vlrqvnrh!}lhqwhq ghq Vwr� ehujdqjvnrh!}lhqwhq lq ghu Skdvhqjuhq} çfkh dq glh Ph hujheqlvvh
dq}xsdvvhq/ vr lvw nhlqh vlqqyrooh Dqsdvvxqj pùjolfk1 Glh dqiçqjolfkh Nrq}hqwudwlrqvçqghuxqj
plw ghu Nrqwdnw}hlw lvw ehl ghq Prghoouhfkqxqjhq }x jur / zhqq ghu Yhuodxi ehl odqjhq ]hlwhq
ehuhlqvwlppw1 Xpjhnhkuw lvw ghu Yhuodxi ehl odqjhq ]hlwhq }x  dfk/ zhqq ghu Dqidqjvehuhlfk jxw

zlhghujhjhehq zlug1 Zlug lq ghu Prghoouhfkqxqj n nohlqhu dov 3/336 Î �Ì jhzçkow/ vr px ghu Gl�x0
vlrqvnrh!}lhqw gudvwlvfk hukùkw zhughq/ gdplw glh Nxuyh glh Ph zhuwh ehvfkuhlew1 Gd nhlqh dxijh0
}zxqjhqgh Nrqyhnwlrq yruolhjw/ jlew hv nhlqhq Klqzhlv/ zduxp pdq hlqh ghxwolfk hukùkwh Gl�xvlrq
dqqhkphq vroowh1 Dxi ghu dqghuhq Vhlwh i kuw hlqh Hukùkxqj ghv Vwr� ehujdqjvnrh!}lhqwhq lq ghu
Skdvhqjuhq} çfkh xqwhu Yhuzhqgxqj ghv dqjhsd whq Gl�xvlrqvnrh!}lhqwhq qxu }x hlqhu plqlpd0
ohq Yhuçqghuxqj ghv prghoolhuwhq Nxuyhqyhuodxiv1 Gd gxufk glhvhq Yrujdqj nhlqh Ehvfkohxqljxqj
ghv Jhvdpwyrujdqjv huuhlfkw zlug/ lvw glh Gl�xvlrq r�hqvlfkwolfk ghu jhvfkzlqgljnhlwvehvwlpphqgh
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  Modellwerte mit D = 0,9*10-5 cm2/s
            und k = 0,003 cm/s
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Deelogxqj 718= Yhujohlfk ghv h{shulphqwhoohq +Txdgudwh, xqg ghv dqjhsd whq +Olqlhq, Yhuodxiv ghu
Skhqronrq}hqwudwlrq lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw ehl 5<9N xqg 9/:PSd1
Ghu gxufkjh}rjhqhq Olqlh olhjw ghu Olwhudwxuzhuw i u ghq Gl�xvlrqvnrh!}lhqwhq
}xjuxqgh1 Glh jhvwulfkhowh Olqlh hukçow pdq plw ghp dqjhsd whq Zhuw i u ghq
Gl�xvlrqvnrh!}lhqwhq1

Vfkulww1 Glh lwhudwlyh Ehvwlppxqj ghu SdudphwhuG xqg n zlug ylvxhoo yrujhqrpphq1 Glh Vwuhxxqj
ghu Ph zhuwh oç w hlqh Uhjuhvvlrq qlfkw vlqqyroo huvfkhlqhq/ gd glh uhlq uhfkqhulvfkh Phwkrgh h{sh0
ulphqwhooh �Dxvuhl hu� }x vwdun ehzhuwhw1 Dxi glhvh Zhlvh hukçow pdq i u glh jhphvvhqhq Yhuvxfkh
glh lq ghu Wdehooh 715 dxijhi kuwhq Nrpelqdwlrqhq dxv G xqg n1 Klhuehl ehghxwhw n hlqh xqwhuh
Juhq}h/ gd hlqh Ehvfkuhlexqj ghu Ph hujheqlvvh ehl xqyhuçqghuwhp Gl�xvlrqvnrh!}lhqwhq qxu plw
juù huhq Zhuwhq/ dehu qlfkw plw nohlqhuhq pùjolfk lvw1 Hlq Yhujohlfk ghu Prghoolhuxqjvhujheqlvvh
lq Wdehooh 715 }hljw/ gd pdq lp jhzçkowhq Whpshudwxu0 xqg Guxfnihqvwhu i u ghq Vwr� ehujdqjv0
nrh!}lhqwhq nhlqh Dekçqjljnhlw yrq ghq çx huhq Ehglqjxqjhq �qghw1 Ghu Gl�xvlrqvnrh!}lhqw
hukùkw vlfk pd{lpdo dxi gdv guhlidfkh ghv Olwhudwxuzhuwv1 Ehwudfkwhw pdq glh huvwhq guhl Uhlkhq/
glh ghq Whpshudwxuhlq x ehl nrqvwdqwhu Nrkohqglr{lgglfkwh ehvfkuhlehq/ vr �qghw pdq dxfk i u
ghq Gl�xvlrqvnrh!}lhqwhq nhlqhq Xqwhuvfklhg1 Gdjhjhq vfkhlqw hlqh kùkhuh Nrkohqglr{lgglfkwh
ehl johlfkhu Whpshudwxu +Yhujohlfk yrq Uhlkh 5/ 7 xqg 8, ghq Gl�xvlrqvnrh!}lhqwhq lp Zdvvhu }x
yhuvwçunhq1 ßehuudvfkhqg lvw gdjhjhq gdv Hujheqlv ehl jhulqjhu Dxvjdqjvnrq}hqwudwlrq +Uhlkhq :
xqg ;,/ gd klhu ghu Gl�xvlrqvnrh!}lhqw grsshow vr krfk lvw zlh ehl grsshowhu Dxvjdqjvnrq}hqwudwl0
rq1 Lq ghu Olwhudwxu zlug ghu xpjhnhkuwh H�hnw ehulfkwhw/ ghu dxi ghu Nrq}hqwudwlrqvdekçqjljnhlw
ghu Juhq} çfkhqvsdqqxqj ehuxkw/ glh }x Dxvjohlfkvvwuùphq i kuw xqg gdplw ghq Wudqvsruw ghv
H{wudnwv ehvfkohxqljw1 Ghu lq ghu yruolhjhqghq Duehlw jhphvvhqh H�hnw px hlqh dqghuh Xuvdfkh
kdehq1 Hlqh Ehvfkohxqljxqj ghv Skhqrowudqvsruwv lp Zdvvhuwursihq nùqqwh dxfk gxufk hlqhq Whp0
shudwxujudglhqwhq khuyrujhuxihq zhughq1 Vr xqwhuolhjw glh Whpshulhuxqj ghu Ph }hooh plw Kloih
hlqhv Oxiwedghv }xp hlqhq ghq çx huhq Oderuudxpehglqxqjhq/ }xp dqghuhq edxw vlfk ehl hlqhu
vwhkhqghq Nrorqqh phlvw hlq Whpshudwxujudglhqw yrq rehq qdfk xqwhq dxi1 Ehlgh H�hnwh i kuhq
gd}x/ gd dxfk ehl johlfkhu plwwohuhu Whpshudwxu glh orndohq Whpshudwxujudglhqwhq yhuvfklhghq
vhlq nùqqhq1
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7 Vwr�wudqvsruw lp whuqçuhq V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro

Whpshudwxu Guxfn � ÏTÐ Ç f � G Ñ.¨ ¾ ^98` G Ò Ó Ô n

N PSd � �� � ���� 43 ��Î �
Ç
Ì 43 �.Î �

Ç
Ì Î �Ì

5<9 9/: :97 65; 3/< 5 3/336

647/8 47/3 :84 657 4/59 4/: 3/336

669/8 57/3 :93 653 4/< 4/< 3/336

646/6 </8 8:8 64; 4/59 4/59 3/336

647/7 63/5 <39 663 4/59 6/3 3/336

646/8 46/: :87 43: 4/59 6/5 3/336

646/8 46/; :88 43; 4/59 6/9 3/336

Wdehooh 715= ]xvdpphqidvvxqj ghu vlfk dxv ghp Prghoo hujhehqghq Vwr� ehujdqjvnrh!}lhqwhq lq
ghu Skdvhqjuhq} çfkh

Glh dqjhzdqgwh Phwkrgh }xu Ehvwlppxqj ghv Vwr� ehujdqjv0 xqg Gl�xvlrqvnrh!}lhqwhq ehlp
H{wudnwlrqvyrujdqj oç w dov Ihkohuehwudfkwxqj i u glh ehlghq Sdudphwhu qxu glh hehq ehvfkulhehqh
Juhq}zhuwehwudfkwxqj }x1 Gdplw ndqq dxfk glh Vfkzlhuljnhlw gxufk glh Zdko ghv Dxvjdqjvsxqnwv
ghu Prghoolhuxqj qlfkw ehu fnvlfkwljw zhughq1 Ghu Vwduwsxqnw ghu Prghoolhuxqj lvw qlfkw phku glh
Dxvjdqjvnrq}hqwudwlrq/ vrqghuq ghu huvwh h{shulphqwhooh Zhuw qdfk ghu Wursihqelogxqj1 Dxijuxqg
ghu vfkzlhuljhq Ehvwlppxqj ghv Yroxphqv ghv deuhl hqghq Wursihqv vwuhxw glhvhu Ph sxqnw/ vr
gd hlq Plwwhozhuw i u glhvh ]hlw dqjhqrpphq zhughq px 1 Gdkhu lvw glh Juù h yrq n zhqlj xqg
yrq G hwzdv phku yrq ghu Zdko ghv Dxvjdqjvsxqnwv dekçqjlj1

Gdv dxi glh Ph zhuwh dqjhzdqgwh Prghoo ehuhfkqhw }hlw0 xqg ruwvdxijhoùvwh Nrq}hqwudwlrqv0
sur�oh/ zlh vlh lq Deelogxqj 719 gdujhvwhoow vlqg1 Ehuhlwv qdfk hlqhu vhku nxu}hq ]hlw yrq 5 v qlppw
glh Skhqronrq}hqwudwlrq lq ghu Qçkh ghu Rehu çfkh vwdun de xqg qdfk 63 v lvw glh Vfklfkw plw hlqhp
vwdunhq Nrq}hqwudwlrqvjudglhqwhq ehuhlwv dxi hlq Gulwwho ghv Udglxv dqjhzdfkvhq1 Glh Deelogxqj
pdfkw dxfk ghxwolfk/ gd ehuhlwv yrq Ehjlqq dq glh Skhqronrq}hqwudwlrq lq ghu Qçkh ghu Skd0
vhqjuhq}h qxu jhulqj lvw1 Gdplw ndqq dxfk i u juù huh Zhuwh i u ghq Vwr� ehujdqjvnrh!}lhqwhq
nhlqh Hukùkxqj ghv Vwr�vwurpv ehu glh Skdvhqjuhq}h hu}hxjw zhughq/ gd wdwvçfkolfk qxu ghumhqljh
Dqwhlo dxfk ehujhkhq ndqq/ ghu dxfk dq ghu Rehu çfkh dqnrppw1 Irojolfk lvw dxijuxqg ghu odqjhq
Gl�xvlrqvzhjh glh Gl�xvlrq i u ghq Jhvdpwyrujdqj jhvfkzlqgljnhlwvehvwlpphqg1 Qrfk ghxwolfkhu
zlug glhvh Dxvvdjh/ zhqq pdq zlh lq Deelogxqj 71: vwdww ghu Nrq}hqwudwlrq glh Skhqrovwr�phqjh
lq Dekçqjljnhlw yrp Udglxv dxiwuçjw1 Glh Dxiwhloxqj hlqhv Wursihqv lq Nxjhovfkdohq i kuw gd}x/
gd }zdu glh Glfnh mhghu Nxjhovfkdoh johlfk lvw/ dehu qlfkw gdv gdulq hqwkdowhqh Yroxphq1 Gdgxufk
zlug glh Devroxwvwr�phqjh lq ghu çx huvwhq Vfkdoh dp juù whq1 Gxufk glh lq Deelogxqj 719 jh0
}hljwh Deqdkph ghu Nrq}hqwudwlrq }xp Wursihqudqg qlppw glh yhui jeduh Vwr�phqjh lq glhvhu
Vfkdoh lq vhku nxu}hu ]hlw ghxwolfk de1 Glh i u ghq Vwr�wudqvsruw ehu glh Skdvhqjuhq}h wuhlehqgh
Nrq}hqwudwlrqvgl�huhq} zlug nohlq/ vr gd glh ehujhkhqgh Vwr�phqjh nohlq zlug1 Hlq Klqzhlv i u
glhvhq ]xvdpphqkdqj olhihuq glh Phvvxqjhq ghu Juhq} çfkhqvsdqqxqj lq Dekçqjljnhlw yrq ghu
]hlw/ ghuhq Hujheqlvvh lq Deelogxqj 71; gdujhvwhoow vlqg1 Dxfk zhqq glh Juhq} çfkhqvsdqqxqj
lqqhukdoe hlqhv Ihkohuv yrq 	3/8 ��Õ� vfkzdqnhq/ vr eohlew ghu Zhuw i u glh Juhq} çfkhqvsdqqxqj
nrqvwdqw1 Zhqq pdq hlqh Dekçqjljnhlw yrq ghu Skhqronrq}hqwudwlrq ghu Juhq} çfkhqvsdqqxqj
yrudxvvhw}w/ vr ghxwhw glhvhu Yhuodxi gdudxiklq/ gd vlfk glh Nrq}hqwudwlrq zçkuhqg ghu Nrqwdnw0
}hlw qlfkw çqghuw1 Glh Deelogxqjhq 719 xqg 71: }hljhq/ gd ehl odqjhu Nrqwdnw}hlw nhlq Skhqro phku
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Deelogxqj 719= Prghoolhuwhu Nrq}hqwudwlrqvyhuodxi lq Dekçqjljnhlw yrp uhgx}lhuwhq Udglxv +plw
u ¦�§ @ 4> <pp,/ dxijhwudjhq i u yhuvfklhghqh Nrqwdnw}hlwhq ehl 646N xqg </8PSd
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7 Vwr�wudqvsruw lp whuqçuhq V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro

yruolhjw/ g1 k1 hlq Wursihq dxv Zdvvhu lq hlqhp Nrkohqglr{lgnrqwlqxxp1 Yhunq siw pdq glhvh ehl0
ghq Lqirupdwlrqhq/ vr ehghxwhw gdv/ gd ehuhlwv nxu} qdfk ghu Elogxqj ghv Wursihqv glh Rehu çfkh
yrq Skhqro �hqwyùonhuw� lvw xqg pdq ghvzhjhq nhlqhq juhq} çfkhqvsdqqxqjvuhgx}lhuhqghq Hlq x
ghv Skhqrov �qghw1
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Deelogxqj 71;= Yhuodxi ghu Juhq} çfkhqvsdqqxqj lq Dekçqjljnhlw yrq ghu ]hlw i u 646N xqg
</8PSd +Ph zhuwh lp Dqkdqj lq Wdehooh :14; dxijhi kuw,

Devfkolh hqg zhughq glh Hujheqlvvh plw hlqljhq/ dxvjhzçkowhq Olwhudwxugdwhq yhujolfkhq/ glh lq
Wdehooh 716 dxijhi kuw vlqg1 Lq glhvhu Wdehooh vlqg qxu Gdwhq i u glh Io vvljh{wudnwlrq dxijhi kuw/
gd lq ghu Olwhudwxu nhlqh Gdwhq }xu H{wudnwlrq hlqhu Io vvljnhlw plw Kloih hlqhv Ioxlgv jhixqghq
zxughq1 Yhujohlfkw pdq glh Zhuwh i u ghq Vwr�gxufkjdqjvnrh!}lhqwhq xqwhuhlqdqghu/ vr vwuhxhq
glh Zhuwh ehu }zhl ]hkqhusrwhq}hq1 Gdehl zhlvhq glh Phvvxqjhq plw Kloih yrq idoohqghq rghu
vwhljhqghq Hlq}howursihq juù huh Zhuwh dxi dov ehl hehqhu Juhq} çfkh1 Lp irojhqghq vroohq hlqljh
}lwlhuwh Duehlwhq qçkhu ehwudfkwhw zhughq/ xp glh Xqwhuvfklhgh lq ghq H{shulphqwhq }x huoçxwhuq
xqg glh hljhqh Duehlw yhujohlfkhq }x nùqqhq1

Mdyhg hw do1 ^77` xqwhuvxfkhq hehqidoov kçqjhqgh Zdvvhuwursihq1 Vlh eloghq hlqhq txdvlvwdwlr0
qçuhq Wursihq dq hlqhu Ndslooduvslw}h/ g1 k1 ghu Wursihq zlug gxufk hlqh lqqhuh Ndslooduh hu}hxjw
xqg johlfk}hlwlj gxufk hlqh çx huh zlhghu dejh}rjhq1 Gdplw glh Dfhwrqnrq}hqwudwlrq lp Wrox0
ronrqwlqxxp }x doohq Nrqwdnw}hlwhq johlfk eohlew/ zlug gdv Wroxro plw hlqhu Iox udwh yrq 6;8 � �Ö
jhiùughuw1 Ghu Vwr�gxufkjdqjvnrh!}lhqw zlug dxv ghu Dfhwrqnrq}hqwudwlrq ghu dxvvwuùphqghq
zç uljhq Oùvxqj huplwwhow1 Glh H{shulphqwh zhughq ehl guhl yhuvfklhghqhq Dxvjdqjvnrq}hqwudwlr0
qhq lp Wroxro gxufkjhi kuw1 Gdehl �qghq glh Dxwruhq hlqh ]hlw0 xqg Nrq}hqwudwlrqvdekçqjljnhlw
ghv Vwr�gxufkjdqjvnrh!}lhqwhq/ rezrko glh wuhlehqgh Nudiw vlfk zçkuhqg ghv H{shulphqwv qlfkw
çqghuw1 Ehl hlqhu Dxvjdqjvnrq}hqwudwlrq yrq 83 � � vlqnw ghu Vwr�gxufkjdqjvnrh!}lhqw lqqhukdoe ghu
huvwhq 633 v yrq 7 �43 � � dxi 4 �43 � � Î �Ì de1 Zhughq plw 8 xqg 43 � � jhulqjhuh Dqidqjvnrq}hqwudwlrqhq
hlqjhvhw}w/ �qghw pdq qxu hlqh jhulqjh ]hlwdekçqjljnhlw1 Ghu Hqgzhuw i u ghq Vwr�gxufkjdqjv0
nrh!}lhqwhq i u ehlgh Nrq}hqwudwlrqhq olhjw plw 3/8 �43 � � Î �Ì qlhguljhu dov ghu Zhuw ghu hljhqhq
Duehlw1 Hunoçuw zlug glh ]hlwdekçqjljnhlw gxufk hlqh �Juhq} çfkhqdowhuxqj�/ g1 k1 glh Juhq} ç0
fkh yhuçqghuw lkuh Vwuxnwxu/ rezrko vlfk glh Skdvhq}xvdpphqvhw}xqj qlfkw çqghuw1 Ghxwolfk zlug
glhv gxufk glh }xvçw}olfkh Lqirupdwlrq/ glh glh Dxwruhq plw Kloih ghu yrq Wkruqwrq hw do1 ^;<` hqw0

8;



717 Hujheqlvvh

zlfnhowhq Phwkrgh }xu Vlfkwedupdfkxqj yrq Huxswlrqhq hukdowhq1 Ehl doohq guhl Nrq}hqwudwlrqhq
�qghq Huxswlrqhq qxu lq ghu Dqidqjv}hlw 0 qlfkw ehl oçqjhuhu Nrqwdnw}hlw 0 vwdww/ rezrko glh Nrq0
}hqwudwlrqvgl�huhq} ehu glh Juhq} çfkh vlfk }hlwolfk qlfkw çqghuw1 Lp Yhujohlfk }x ghq hljhqhq
Phvvxqjhq olhjw nhlqh Gl�xvlrqvkhppxqj ghv Vwr�wudqvsruwv lq ghq Nhuqskdvhq yru/ zhlo ehlgh
nrqwlqxlhuolfk dqhlqdqghu yruehljhi kuw zhughq/ xqg glh Nrqwdnw}hlw dq ghu Skdvhqjuhq} çfkh vhku
nxu} lvw1 Gdplw çqghuw vlfk glh Skdvhqjuhq} çfkhqnrq}hqwudwlrq zçkuhqg ghv Nrqwdnwv qxu zhqlj1
Ghu jhphvvhqh Vwr�gxufkjdqjvnrh!}lhqw zlug klhu gxufk ghq Vwr� ehujdqj lq ghu Skdvhqjuhq}h
ehvwlppw1 Ehlgh Duehlwhq �qghq çkqolfk jur h Zhuwh i u ghq Vwr� ehujdqj lq ghu Skdvhqjuhq}h1

Hlq Yhujohlfk }zlvfkhq ghq hljhqhq Gdwhq xqg ghq Hujheqlvvhq yrq Pdkhvkzdul hw do1 ^8:`
elhwhw vlfk dq/ gd gdv yrq Pdkhvkzdul yhuzhqghwh Wroxro dov Nrqwlqxxp qxu jhulqji jlj glfkwhu lvw
dov gdv Nrkohqglr{lg lp Guxfn0 xqg Whpshudwxuehuhlfk ghu yruolhjhqghq Duehlw1 Dx hughp zlug
lq ehlghq Duehlwhq ghu Vwr�wudqvsruw dxv hlqhp Zdvvhuwursihq xqwhuvxfkw/ zrehl hv vlfk ehl ghu
hljhqhq xp hlqhq kçqjhqghq xqg ehl Pdkhvkzdul hw do1 xp hlqhq idoohqghq Wursihq kdqghow1

Jduqhu xqg Vnhoodqg ^57` �qghq i u lkuhq Hvvljvçxuhgxufkjdqj lq gdv Zdvvhu dov Nrqwlqxxp
kùkhuh Zhuwh1 Glh Dxvjdqjvnrq}hqwudwlrqhq yrq Jduqhu xqg Vnhoodqg vlqg lp Yhujohlfk }x dqghuhq
Duehlwhq ghxwolfk juù hu1 Vr vlqg glh jur hq Zhuwh i u ghq Vwr�gxufkjdqjvnrh!}lhqwhq plw hlqhu
Dxvjdqjvnrq}hqwudwlrq yrq 833 � � gxufkjhi kuw1 Glh lq Wdehooh 716 dqjhjhehqh xqwhuh Juhq}h i u
ghq Vwr�gxufkjdqjvnrh!}lhqwhq yrq 8 �43 � � Î �Ì uhlkw vlfk ghxwolfk ehvvhu lq glh dqghuhq Hujheqlvvh
hlq xqg lvw dxfk plw hlqhu Dqidqjvnrq}hqwudwlrq yrq 7 � � dxvjhi kuw/ glh dxfk dqghuh Dxwruhq
yhuzhqghq1

Edwh| xqg Wkruqwrq ^8` kdehq idoohqgh/ rv}loolhuhqgh Wursihq xqwhuvxfkw1 Glhvh Wursihq vlqg lp
Idoo dxi hlq Klqghuqlv jhvwr hq/ nrqqwhq hv dehu qdfk Deohqnxqj rkqh Irupyhuçqghuxqj sdvvlhuhq1
Gdehl kdw vlfk glh Rv}loodwlrqviuhtxhq} hukùkw1 Ghu lq ghu Wdehooh dqjhjhehqh Zhuw lvw rkqh
Dxisudoo dxi gdv Klqghuqlv jhphvvhq xqg lvw ehuhlwv dxijuxqg ghu Rv}loodwlrq vhku krfk1 Plw
Dxisudoo vwhljw glhvhu Zhuw xp ghq Idnwru 8 elv 91 Gdudxv hunhqqw pdq ghxwolfk glh Ehvfkohxqljxqj/
glh vlfk dxv ghq k|gurg|qdplvfkhq Ehglqjxqjhq lp xqg xp ghq Wursihq khuxp hujhehq1

Vdzlvwrzvnl xqg Dxvwlq ^:7` �qghq hlqh Dekçqjljnhlw }xu Nrq}hqwudwlrqvgl�huhq} elv }xp
Johlfkjhzlfkw/ gd i u kùkhuh Nrq}hqwudwlrqhq xqjhrugqhwh Juhq} çfkhqlqvwdelolwçwhq dxiwuhwhq
nùqqhq1 Ghu Vwr�gxufkjdqj i u glhvh krkhq Nrq}hqwudwlrqvgl�huhq}hq ndqq vlfk xp gdv Guhlidfkh
ghv i u hlqh vwdeloh Juhq} çfkh dqjhjhehqhq Zhuwv hukùkhq/ zrehl pdq gdqq zlhghu glh i u glh
idoohqghq Wursihq dqjhjhehqhq Zhuwh huuhlfkw1 Dxfk glh Phvvxqjhq yrq Ehuj xqg Kdvhoehujhu
^:` }hljhq glhvhq ]xvdpphqkdqj vhku ghxwolfk1 Gdv johlfkh Vwr�v|vwhp lvw i u ehlgh Vwr�gxufk0
jdqjvulfkwxqjhq ghu Hvvljvçxuh xqwhuvxfkw zrughq1 Zlug glh Hvvljvçxuh dxv ghpZdvvhu h{wudklhuw/
olhjw hlqh vwdeloh Juhq} çfkh yru/ zçkuhqg glh xpjhnhkuwh Ulfkwxqj }x hlqhu lqvwdelohq Juhq} çfkh
i kuw1 Hqwvsuhfkhqg lvw ghu Hvvljvçxuhgxufkjdqj dxv ghp Fkoruehq}ro ghxwolfk ehvfkohxqljw1

Glh Phvvxqjhq ghu dxijhi kuwhq Duehlwhq xqwhuvfkhlghq vlfk qlfkw qxu gxufk glh Ph phwkrghq/
vrqghuq dxfk gxufk glh Hljhqvfkdiwhq ghu }xjuxqgholhjhqghq V|vwhph1 Vr ehvfkohxqljhq lqvwdeloh
Juhq} çfkhq ghq Vwr�gxufkjdqj hukheolfk1 Glh Duehlwhq yrq Vdzlvwrzvnl xqg Dxvwlq ^:7` xqg
yrq Ehuj xqg Kdvhoehujhu ^:`/ glh ehlgh V|vwhph plw vwdelohq Juhq} çfkhq hlqvhw}whq/ }hljhq dxfk
glh nohlqvwhq Zhuwh i u ghq Vwr�gxufkjdqj1 Ghu Zhuw i u ghq Vwr� ehujdqj lq ghu Skdvhqjuhq}h
dxv ghu yruolhjhqghq Duehlw lvw plqghvwhqv guhlpdo vr jur 1 Gxufk hlqh Yhuçqghuxqj ghu Yhu0
vxfkvi kuxqj vroowh dxfk hlqh Hlqjuhq}xqj }x jur hq Zhuwhq yrq n pùjolfk zhughq1 Vr vroowh hlqh
Yhuehvvhuxqj ghu Whpshulhuxqj gd}x i kuhq/ gd ghu Gl�xvlrqvnrh!}lhqw nhlq dqsd eduhu Sdud0
phwhu phku lvw/ gd nhlqh }xvçw}olfkh G|qdpln glh Ehvfkuhlexqj huvfkzhuw1 Dx hughp i kuw hlqh
Yhun u}xqj ghu Gl�xvlrqvvwuhfnh dxi ghu zçvvuljhq Vhlwh gd}x/ phku Jhzlfkw dxi ghq Vwr� ehujdqj
lq ghu Skdvhqjuhq} çfkh ohjhq }x nùqqhq1
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7 Vwr�wudqvsruw lp whuqçuhq V|vwhp Zdvvhu2Nrkohqglr{lg2Skhqro

idoohqgh2vwhljhqgh Wursihq

glvshuvh Skdvh nrqw1 Skdvh H{wudnw n@43 � � Î �Ì Olwhudwxu

Whwudfkorunrkohqvwr� $ Zdvvhu Dfhwrq :� 43 Pdkhvkzdul hw do1 ^8:`

Zdvvhu $ Wroxro Dfhwrq 6� 8 Pdkhvkzdul hw do1 ^8:`

Qlwurehq}ro $ Zdvvhu Hvvljvçxuh 8� 63 Jduqhu/ Vnhoodqg ^57`

Zdvvhu # Wroxro Gldfhwrqdonrkro 43� 63 Edwh|/ Wkruqwrq ^8`

kçqjhqghu Wursihq

Zdvvhu # Wroxro Dfhwrq 3/8 �7 Mdyhg hw do1 ^77`

Zdvvhu $ Nrkohqglr{lg Skhqro � 6 hljhqh Duehlw

jhu kuwh/ hehqh Skdvhq

Ehq}ro # Zdvvhu Surslrqvçxuh 3/8 Vdzlvwrzvnl/ Dxvwlq ^:7`

xqehzhjwh/ hehqh Skdvhq +N yhwwhq,

Zdvvhu # Fkoruehq}ro Hvvljvçxuh 4� 7 Ehuj/ Kdvhoehujhu ^:`

Zdvvhu $ Fkoruehq}ro Hvvljvçxuh 3/4�3/; Ehuj/ Kdvhoehujhu ^:`

Wdehooh 716= ]xvdpphqidvvxqj hlqljhu Olwhudwxugdwhq i u ghq Vwr�gxufkjdqjvnrh!}lhqwhq yhuvfklh0
ghqhu whuqçuhu Vwr�v|vwhph }zlvfkhq Zdvvhu xqg rujdqlvfkhq Oùvxqjvplwwhoq

718 Ihkohuglvnxvvlrq

Lp irojhqghq Devfkqlww vroohq glh Ihkohu ghu Ph zhuwh gdujhvwhoow zhughq1 Glh ehlghq ehu gdv
Prghoo lqwhusuhwlhuwhq Sdudphwhu Gl�xvlrqv0 xqg Vwr�gxufkjdqjvnrh!}lhqw vroohq qlfkw ehwudfkwhw
zhughq1 Gdi u vlqg lp reljhq Ndslwho glh Juhq}hq i u glhvh Sdudphwhu dqjhjhehq1

Glh Skhqronrq}hqwudwlrq qdfk Deodxi ghu Nrqwdnw}hlw vhw}w vlfk gxufk hlqh Uhlkh yhuvfklhghqhu
Ph juù hq }xvdpphq xqg zlug gxufk Johlfkxqj 719 ehvfkulhehq=

f � @ f � Y � � f � +Y� � Y � ,
Y � =

Gdehl vhw}w vlfk ghu Jhvdpwihkohu dxv ghq Ph juù hq f � / Y � / Y � / Y� xqg f � }xvdpphq1
� Ghu Jhvdpwihkohu zlug dov Ihkohuiruws dq}xqj dxv ghq Hlq}hoph ihkohuq dqjhqrpphq1

� Glh Hlq}hoihkohu zhughq dov Pd{lpdoihkohu gxufk Ihkohudgglwlrq ehuhfkqhw1

Dxv Johlfkxqj 719 hujlew vlfk=
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718 Ihkohuglvnxvvlrq

Dq glhvhu Vwhooh vroo qxu ghu Jhvdpwihkohu ehwudfkwhw zhughq/ zçkuhqg glh Khuohlwxqj ghu Hlq}hoihk0
ohu lq Dqkdqj :1414 dxvi kuolfk ehvsurfkhq lvw1 Lq qdfkirojhqghu Wdehooh vlqg glh }xu Ihkohuuhfkqxqj
yhuzhqghwhq Zhuwh xqg Ihkohu }xvdpphqjhid w1 Glh Zhuwh vwdpphq dxv ghu Ph uhlkh ehl 647/8N
xqg 47PSd +vlhkh Dqkdqj Wdehooh :1:,1

Ph juù h Ph zhuw Ihkohu

Y � 75/:pp � 	4/5pp �
f � 5 ���� 	3/3; ����
f � 653 ���� 	7/4 ����
Y � 8po 	433pp �
Y� 87pp � 	8pp�

Vhw}w pdq glh dqjhjhehqhq Zhuwh hlq/ vr hukçow pdq i u ghq Ihkohu lq ghu Skhqronrq}hqwudwlrq lp
kçqjhqghq Wursihq qdfk Deodxi ghu Nrqwdnw}hlw=
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Johlfkxqj 715: pdfkw ghxwolfk/ gd ghu Ihkohu/ ghu gxufk glh Ehvwlppxqj ghv Deuhl yroxphqv khu0
yrujhuxihq zlug +ylhuwhu Vxppdqg,/ dooh dqghuhq Ihkohu ehl zhlwhp ehuzlhjw1 Glh Yhuzhqgxqj
hlqhu Kdqgvslqghosuhvvh }xp Iùughuq ghu Dxvjdqjvoùvxqj i kuw i u mhghq Wursihq }x yhuvfklhghqhq
Deuhl ehglqjxqjhq/ zrgxufk gdv Deuhl yroxphq qlfkw lghqwlvfk lvw1 Gxufk Hlqvdw} hlqhu Krfk0
jhvfkzlqgljnhlwvndphud nùqqwh pdq ghq Deuhl yrujdqj mhghv hlq}hoqhq Wursihqv yhuirojhq/ vr gd
nhlqh Yhudoojhphlqhuxqj phku qùwlj zçuh1 Uhfkqhw pdq ghq Jhvdpwihkohu plw ghp gdqq }x hu0
zduwhqghq Uhodwlyihkohu ghu Elogdxvzhuwxqj yrq �Y� @ 	3/38pp � / vr ehuzlhjw ghu Ihkohu lq ghu
Nrq}hqwudwlrqvphvvxqj gxufk XY0Vshnwurvnrslh xqg ghu Jhvdpwihkohu ehwuçjw qxu qrfk 	</7 ���� 1
Plw Kloih glhvhu Ehwudfkwxqj zlug glh jur h Vwuhxeuhlwh ehl hlqhu Nrqwdnw}hlw hunoçuedu1
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8 Vwr�wudqvsruw yrq Nrkohqglr{lg lq Zdvvhu

814 Ph surjudpp

I u gdv elqçuh V|vwhp zlug hlqh Ph uhlkh gxufkjhi kuw/ zrehl glh Glfkwh ghv Nrkohqglr{lgv nrq0
vwdqw jhkdowhq xqg glh Whpshudwxu ydullhuw zlug1 Hv hujhehq vlfk dovr guhl Yhuvxfkh/ mh hlqhu ehl
5<:/ 646 xqg 668N ehl hlqhu plwwohuhq Nrkohqglr{lgglfkwh yrq :93 � �� � 1 Gdv Nrkohqglr{lg lvw plw
Zdvvhu jhvçwwljw/ gdplw qxu ghu Wudqvsruw ghv Nrkohqglr{lgv lq Zdvvhu ehredfkwhw zlug1 ]xu Nrq0
wurooh zhughq phkuhuh +xqjhiçku 43, Wursihq ehl dqvrqvwhq johlfkhq Ehglqjxqjhq xqwhuvxfkw1 Ghu
Yrujdqj zlug plqghvwhqv elv }xp Huuhlfkhq ghv Johlfkjhzlfkwv +43plq, plw Kloih hlqhu Ylghrnd0
phud yhuirojw1 Ghu jhvçwwljwh Wursihq zlug yrq ghu Ndslooduh hqwihuqw xqg ghu qçfkvwh Wursihq
jheloghw1

815 Dxvzhuwxqj

I u glh Ehvwlppxqj ghv Vwr�wudqvsruwv yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq zlug gdv Nrkohqgl0
r{lgnrqwlqxxp plw Zdvvhu jhvçwwljw1 Pdq ehredfkwhw glh Yhujuù huxqj ghv Wursihqyroxphqv gxufk
gdv Hlqgulqjhq ghv Nrkohqglr{lgv lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw/ elv vlfk nhlqh Yhuçqghuxqj
ghu Wursihqjuù h phku ihvwvwhoohq oç w1 ]x glhvhp ]hlwsxqnw lvw gdv Vçwwljxqjvjohlfkjhzlfkw hu0
uhlfkw1 Gdv jhphvvhqh Wursihqyroxphq zlug yrq ghu Glfkwh ghv Wursihqv ehvwlppw1 Gd glh Glfkwh
ghu zç uljhq Oùvxqj yrq ghu Nrq}hqwudwlrq ghv jhoùvwhq Nrkohqglr{lgv dekçqjlj lvw/ yhuçqghuw vlfk
glh Glfkwh ghv Zdvvhuwursihqv plw ghu Nrqwdnw}hlw1 Ghu ixqnwlrqdoh ]xvdpphqkdqj }zlvfkhq ghu
Jhplvfkglfkwh � × ×ØÚÙ xqg ghu Nrkohqglr{lgnrq}hqwudwlrq lp Zdvvhu lvw dehu qlfkw ehndqqw/ vrqghuq
qxu ghu Dxvjdqjv}xvwdqg +uhlqhv Zdvvhu, ^;5` xqg ghu Hqg}xvwdqg +plw Nrkohqglr{lg jhvçwwljwhv
Zdvvhu, ^;9`1 Gd gdu ehu nhlqh Gdwhq yrukdqghq vlqg/ zlug }zlvfkhq ghu Uhlqvwr�glfkwh � Û Ç Ð
xqg ghu Vçwwljxqjvglfkwh � × ×ÜTÜ > xqg ghp hqwvsuhfkhqghq Nrq}hqwudwlrqvehuhlfk yrq f × ×ÏTÐ Ç @ 3 elv
f × ×ÏTÐ Ç @ f × ×ÏTÐ Ç Ý ÜTÜ olqhdulvlhuw

� × ×Ø @ � Û Ç Ð . � × ×ÜTÜ � � Û Ç Ð
f × ×ÏTÐ Ç Ý Ü(Ü f × ×ÏTÐ Ç > +814,

zrehl dooh Glfkwhdqjdehq dov Pdvvhglfkwhq yruolhjhq xqg glh Nrq}hqwudwlrqhq Vwr�phqjhqjuù hq
vlqg1 Gd vlfk glh Vwr�phqjh q Û Ç Ð dq yrujhohjwhp Zdvvhu qdfk ghu Ehhqgljxqj ghu Wursihqelogxqj
qlfkw phku çqghuw/ ndqq glhvh dxv ghp Yroxphq Y Þ i u w$4 xqg ghu Johlfkjhzlfkwvnrq}hqwudwlrq
f × ×Û Ç Ð Ý ÜTÜ yrq Zdvvhu lq ghu Zdvvhuskdvh ehvfkulhehq zhughq1 Ohw}whuh zlug dxv ghp Prohqeuxfk
{ × ×Û Ç Ð Ý ÜTÜ yrq Zdvvhu lq ghu Zdvvhuskdvh +Gdwhq yrq Zlheh hw do1 ^<<`, huplwwhow=

q Û Ç Ð @ f × ×Û Ç Ð Ý Ü(Ü Y Þ @
� × ×ÜTÜ Y Þ

P Û Ç Ð .P ÏTÐ Ç � ��ß à àá Ç â�ã ä.äß à àá Ç â�ã ä.ä
= +815,

å
Hv ehghxwhw= à ' zhqljhu glfkwh Nrkohqglr{lgskdvh xqg à à ' glfkwhuh Zdvvhuskdvh1
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8 Vwr�wudqvsruw yrq Nrkohqglr{lg lq Zdvvhu

Dxv ghu Gh�qlwlrq ghu Glfkwh xqg ghu Olqhdulvlhuxqjvjohlfkxqj hujlew vlfk i u glh yrp Wursihqyr0
oxphq Y ¦�§ +w, dekçqjljh Nrkohqglr{lgnrq}hqwudwlrq lp Zdvvhu f × ×ÏTÐ Ç +w,

f × ×Ï(Ð Ç +w, @ � Û Ç Ð � Á á Ç â£ æ ç è ¾ é P Û Ç Ð
P ÏTÐ Ç � ê à àä.ä�ë ê á Ç âÅ à àì â Ç ã ä.ä

= +816,

Glhvh dxv ghu Ph juù h Y ¦�§ +w, huplwwhowh Nrq}hqwudwlrqv0]hlw0Dekçqjljnhlw glhqw dov Juxqgodjh
}xu Prghoolhuxqj1

816 Prghoo

Ghu Vwr�wudqvsruw lq xqehzhjwhq V|vwhphq huirojw gxufk guhl Hlq}hovfkulwwh= Wudqvsruw gxufk Gli0
ixvlrq dq glh Skdvhqjuhq}h/ ßehujdqj lq ghu Skdvhqjuhq} çfkh xqg Wudqvsruw yrq ghu Skdvhqjuhq0
}h zhj1 Glh juùevwh Yhuhlqidfkxqj glhvhv V|vwhpv lvw/ ghq Jhvdpwzlghuvwdqg lq ghq Vwr�wudqvsruw
lq ghu Skdvhqjuhq} çfkh }x ohjhq1 Gdudxv hukçow pdq plw Kloih hlqhu hlqidfkhq Pdvvhqelodq} hlqh
Dxvvdjh ehu ghq Zhuw ghv nohlqvwhq Vwr� ehujdqjvnrh!}lhqwhq lq ghu Skdvhqjuhq} çfkh/ ghu glh
h{shulphqwhoohq Hujheqlvvh qrfk ehvfkuhlehq ndqq

gf í íÏ(Ð Ç +w,
gw

@ n Ã D+w,
Y +w,

f í ÏTÐ Ç Ý ÜTÜ � n ¨ D+w,
Y +w,

f í íÏ(Ð Ç +w,> +817,

zrehl n Ã ghu Vwr� ehujdqjvnrh!}lhqw i u ghq Wudqvsruw yrq FR î yrq dx hq lq ghq Wursihq xqg
n ¨ ghu Nrh!}lhqw i u ghq Wudqvsruw yrq FR î dxv ghp Wursihq lq gdv Nrqwlqxxp gduvwhoow1 D+w,
xqg Y +w, vlqg Rehu çfkh xqg Yroxphq ghv Wursihqv lq Dekçqjljnhlw yrq ghu ]hlw/ f í Ï(Ð Ç Ý ÜTÜ lvw glh
Vçwwljxqjvnrq}hqwudwlrq yrq Nrkohqglr{lg lq ghu Nrkohqglr{lgskdvh xqg f í íÏTÐ Ç +w, lvw glh dnwxhooh
Nrkohqglr{lgnrq}hqwudwlrq lq ghu Zdvvhuskdvh1 I u glh Udqgehglqjxqj w �$ 4 lvw f í íÏ(Ð Ç @

f í íÏTÐ Ç Ý Ü(Ü xqg ï Åï ¾ @ 3= Gxufk Hlqvhw}hq glhvhu Udqgehglqjxqj lq Johlfkxqj 817 hujlew vlfk=

, f í Ï(Ð Ç Ý ÜTÜ @ f í íÏTÐ Ç Ý Ü(Ü n ¨
n Ã = +818,

Glh ehlghq Vwr� ehujdqjvnrh!}lhqwhq lq ghu Skdvhqjuhq} çfkh vlqg ehu ghq Yhuwhloxqjvnrh!0
}lhqwhq plwhlqdqghu yhuexqghq1 Glh ßehuwudjxqj ghu Yhukçowqlvvh dp Johlfkjhzlfkw dxi glh Yhu0
kçowqlvvh zçkuhqg ghv H{wudnwlrqvyrujdqjv vfkolh w Juhq} çfkhqlqvwdelolwçwhq ^;<`/ glh gxufk ghq
Vwr�wudqvsruw dxiwuhwhq nùqqhq/ dxv1 Johlfkxqj 818 jlow dovr qxu gdqq/ zhqq glh Juhq} çfkh
ehlp Vwr�wudqvsruw hehqvr vwdelo lvw zlh dp Johlfkjhzlfkw1 Jhrugqhwh Juhq} çfkhqlqvwdelolwçwhq
zlh Uroo}hoohq vlqg dq hlqh Dekçqjljnhlw ghu Juhq} çfkhqvsdqqxqj yrq ghu Nrq}hqwudwlrq jhexq0
ghq/ zhvkdoe vlh qxu lq whuqçuhq V|vwhphq dxiwuhwhq1 Xqjhrugqhwh Juhq} çfkhqlqvwdelolwçwhq vlqg
vsrqwdq xqg hqwvwhkhq yru}xjvzhlvh ehl jur hq Nrq}hqwudwlrqvgl�huhq}hq }zlvfkhq Dejhehu0 xqg
Dxiqhkphuskdvh1 Lp yruolhjhqghq H{shulphqw lvw }xp ]hlwsxqnw ghv huvwhq Ph sxqnwv ehuhlwv
hwzd 53( ghv Jhvdpwyrujdqjv dejhvfkorvvhq1 Pdq ndqq dovr gdyrq dxvjhkhq/ gd nhlqh Lqvwdel0
olwçwhq phku yruolhjhq/ zrplw Johlfkxqj 818 lq glhvhu Ehwudfkwxqj hlqvhw}edu lvw1 Yhunq siw pdq
glh ehlghq ohw}whq Johlfkxqjhq/ hukçow pdq=

gf í íÏTÐ Ç +w,
gw

@ n ¨ D+w,
Y +w,

�
f í íÏ(Ð Ç Ý Ü(Ü � f í íÏTÐ Ç +w,� = +819,

Gxufk Dqqdkph yrq Nxjhov|pphwulh ndqq pdq glhvh Johlfkxqj yhuhlqidfkhq/ vr gd dxv
ð è ¾ é£�è ¾ é @ ñ §

zlug1 Rezrko gdv Yroxphq plw ghu ]hlw nohlqhu zlug/ çqghuw vlfk ghu Udglxv u ndxp/ zhvkdoe hlq
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plwwohuhv u dqjhqrpphq zhughq ndqq1 Lqwhjulhuw pdq Johlfkxqj 819/ hukçow pdq hlqhq }hlwdekçq0
jljhq Nrq}hqwudwlrqvyhuodxi=

f í íÏTÐ Ç +w, @ f í íÏ(Ð Ç Ý ÜTÜ +4� h{s+�6
u
n ¨ w,,= +81:,

Dxfk lq glhvhp Idoo ndqq n ¨ plw Kloih hlqhu Uhjuhvvlrq lp Vwdwlvwlnsurjudpp VDV +Surjudpp lp
Dqkdqj :144 dxijholvwhw, hukdowhq zhughq/ gd i u mhghv n ¨ hlqh jur h Dq}dko Ph sxqnwh +w> f í íÏTÐ Ç +w,,
yrukdqghq vlqg1 Ghu jhvxfkwh Zhuw n Ã ndqq gdqq qdfk Johlfkxqj 818 ehu ghq Yhuwhloxqjvnrh!}l0
hqwhq huplwwhow zhughq1

Zhlwhuh Dxvvdjhq ehu ghq Vwr�wudqvsruw vlqg qxu gdqq pùjolfk/ zhqq pdq Vwr�wudqvsruw
gxufk glh Skdvhqjuhq}h xqg Gl�xvlrq lq ghq Exonskdvhq plwhlqdqghu yhuelqghw1 Glhvh Ehwudfkwxqj
lvw ehvrqghuv gdqq zlfkwlj/ zhqq dooh ehwhloljwhq Sur}hvvh hwzd johlfk vfkqhoo deodxihq1 Hlq vrofkhv
Prghoo i u ghq Jhvdpwsur}h ghv Nrkohqglr{lgwudqvsruwv lq ghq Wursihq edvlhuw dxi ghqvhoehq
Juxqgodjhq zlh gdv }xu Ehvfkuhlexqj ghv Vwr�wudqvsruwv lp whuqçuhq V|vwhpv1 Gd glh Khuohlwxqj
ehuhlwv lq Ndslwho 716 +de Vhlwh 7:, dxvi kuolfk ehvfkulhehq lvw/ vroohq klhu qxu qrfk glh Xqwhuvfklhgh
dxijhi kuw zhughq=

41 Glh Vwr�wudqvsruwulfkwxqj çqghuw vlfk1 Gdv Skhqro lp whuqçuhq V|vwhp wulww dxv ghp Wursihq
lq glh nrqwlqxlhuolfkh Skdvh ehu1 Gdv Nrkohqglr{lg gdjhjhq wulww lq ghq Wursihq hlq1

51 Glh Phvvxqj lp whuqçuhq V|vwhp plw Skhqro zlug zhlw zhj yrp Yhuwhloxqjvjohlfkjhzlfkw
gxufkjhi kuw1 Lp elqçuhq V|vwhp lvw glh nrqwlqxlhuolfkh Nrkohqglr{lgskdvh plw Zdvvhu jhvçw0
wljw/ zçkuhqg ghu Zdvvhuwursihq vlfk zçkuhqg ghu Phvvxqj plw Nrkohqglr{lg vçwwljw/ zhvkdoe
dxfk ghu U fnwudqvsruw ehwudfkwhw zhughq px 1

Whlow pdq hlqhq nxjhoiùupljhq Wursihq zlhghu lq q Nxjhovfkdohq/ vr çqghuw vlfk glh Pdvvhq0
elodq} ghu çx huvwhq/ g1 k1 ghu q0whq Nxjhovfkdoh1 Hv px ghu Nrkohqglr{lgwudqvsruw gxufk glh
Skdvhqjuhq}h lq ehlgh Ulfkwxqjhq ehu fnvlfkwljw zhughq1=

gf Á
gw

@ �
G Á ë(ò R Á ëTò
�u Y Á f Á . G Á ëTò R Á ëTò

�u Y Á f Á ëTò . n Ã R Á
Y Á f à Ï(Ð Ç Ý ÜTÜ � n ¨ R Á

Y Á f Á = +81;,

n Ã lvw ghu Vwr� ehujdqjvnrh!}lhqw yrq dx hq lq ghq Wursihq xqg n ¨ ghu Vwr�wudqvsruwnrh!}lhqw
yrq lqqhq qdfk dx hq1 Olhjw lq ehlghq Vwr�wudqvsruwulfkwxqjhq nhlqh Juhq} çfkhqlqvwdelolwçw yru/
vr vlqg glh nlqhwlvfkhq Nrh!}lhqwhq ehu ghq Yhuwhloxqjvnrh!}lhqwhqw qdfk Johlfkxqj 818 plwhlq0
dqghu yhuexqghq1 Yhuzhqghw pdq lp Prghoo Johlfkxqj 81;/ vr hukçow pdq ghq Nrq}hqwudwlrqv0]hlw0
Yhuodxi i u ghq Nrkohqglr{lgwudqvsruw lq ghq Wursihq1 Dxfk lp yruolhjhqghq Idoo zlug ghu devfkolh0
hqgh Yhujohlfk yrq h{shulphqwhoo ehvwlppwhp xqg ehuhfkqhwhp Nrkohqglr{lgnrq}hqwudwlrqv0]hlw0
Yhuodxi ylvxhoo huplwwhow1 Gdv yhuzhqghwh Ghoskl0Surjudpp lvw lp Dqkdqj :1< dxijholvwhw1

817 Hujheqlvvh

Deelogxqjhq 814/ 815 xqg 816 }hljhq Wursihqyroxphqyhuoçxih lq Dekçqjljnhlw yrq ghu ]hlw i u glh
guhl jhphvvhqhq Whpshudwxuhq 5<:> 646 xqg 668N1 Yhujohlfkw pdq glh guhl Yroxphqyhuoçxih/ vr
}hljw vlfk hlqh jur h Yroxphq}xqdkph ehl 5<:N xqg hlqh nohlqh ehl 668N= Dxfk glh Gdxhu ghv
Nrkohqglr{lghlqvwurpv elv }xu Vçwwljxqj ghv Wursihqv qlppw plw ghu Whpshudwxu de1 Dx hughp
vfkzdqnhq glh Ph zhuwh ehl 668N vwçunhu1 Ohw}whuhv ehju qghw vlfk zdkuvfkhlqolfk dxi ghu Deqdk0
ph ghu Ylvnrvlwçw xqg ghu Juhq} çfkhqvsdqqxqj ghv Zdvvhuv plw vwhljhqghu Whpshudwxu/ vr gd
hlqh Ehzhjxqj ghv Wursihqv lp Vlqqh hlqhu vfkzdfkhq Yhuirupxqj rghu Rv}loodwlrq huohlfkwhuw zlug1
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Deelogxqj 816= Yroxphqyhuodxi lq Dekçqjljnhlw yrq ghu Nrqwdnw}hlw i u 668N xqg 56PSd i u ylhu
yhuvfklhghqh Zdvvhuwursihq

Gdgxufk ndqq glh Dqqdkph ghu Urwdwlrqvv|pphwulh vfkohfkwhu zhughq xqg gdv dxv ghu Surmhnwlrq
ghv Wursihqv huplwwhowh Yroxphq zlug }x jur rghu }x nohlq ehvwlppw1

Dxv ghp Ph zhuw Yroxphq zlug glh Nrkohqglr{lgnrq}hqwudwlrq lp Wursihq huplwwhow/ zdv
lq Ndslwho 815 +Dxvzhuwxqj, dxvi kuolfk gdujhvwhoow lvw1 Deelogxqj 817 }hljw glh Dxiwudjxqj ghu
Nrkohqglr{lgnrq}hqwudwlrq plw ghu ]hlw dq hlqhp Ehlvslho i u 5<:N= Gd ghu sulq}lslhooh Yhuodxi
i u dooh Wursihq xqg Whpshudwxuhq johlfk lvw/ zhughq glh zhlwhuhq Ph hujheqlvvh lq Wdehoohqirup
lp Dqkdqj :17 +de Vhlwh 449, dxijhi kuw1 ]xp ]hlwsxqnw ghv huvwhq Ph sxqnwv +@ huvwhv Elog }xu
Yroxphqehvwlppxqj, vlqg ehuhlwv }zlvfkhq 48 xqg 53( ghv Nrkohqglr{lgv hlqjhvwuùpw1 Gdvvhoeh
Yhukdowhq �qghw pdq dxfk 646N1 Glhvhu Dqwhlo ndqq dxi elv }x 68( ehl ghu Phvvxqj ehl 668N
dqvwhljhq1 Dq glhvhu Vwhooh vroo nxu} dxi glh Zdko ghv Qxoosxqnwhv ghu ]hlw hlqjhjdqjhq zhughq1
Glh ]hlwvndod zxugh vr jhzçkow/ gd plw ghp Vwduwhq ghu Vwrssxku glh Wursihqelogxqj ehjlqqw1
Vredog glh Zdvvhu}xixku jhvwrssw lvw/ zlug gdv huvwh Elog dxijhqrpphq/ vr gd glh huvwhq : elv
43 v qxu gdv Wursihqzdfkvwxp ehlqkdowhq1 Zlh dxv ghp H{shulphqw huvlfkwolfk/ zlug ehuhlwv ehl
ghu Wursihqelogxqj hwzd hlq Ylhuwho ghu Jhvdpwphqjh gxufk glh Skdvhqjuhq}h wudqvsruwlhuw1 Ghu
]hlwehgdui i u glh euljhq guhl Ylhuwho ghv Vwr� ehuwulwwv lvw hwzd xp ghq Idnwru 43 elv 53 +mh qdfk
Whpshudwxu, kùkhu1

Ghu Nrq}hqwudwlrqvyhuodxi zlug gxufk guhl Sur}hvvh ehvwlppw/ }xp hlqhq gxufk ghq Wudqvsruw
ehu glh Skdvhqjuhq}h xqg }xp dqghuhq gxufk ghq Wudqvsruw }xu Skdvhqjuhq}h e}z1 gdyrq zhj1
I u ghq huvwhq Idoo ghu Dxvzhuwxqj zlug ghu Jhvdpwzlghuvwdqg lq ghq Vwr�wudqvsruw gxufk glh
Skdvhqjuhq}h jhohjw/ vr gd i u glh ehlghq Vwr� ehujdqjvnrh!}lhqwhq lq ghu Skdvhqjuhq} çfkh
n ó xqg n ô glh nohlqvwpùjolfkhq Zhuwh hukdowhq zhughq1 Qdfk Johlfkxqj 818 vlqg glh ehlghq Nr0
h!}lhqwhq ehu ghq Yhuwhloxqjvnrh!}lhqwhq plwhlqdqghu yhunq siw/ g1 k1 qlfkw xqdekçqjlj1 Lq
qdfkirojhqghu Deelogxqj 818 vlqg }xp Yhujohlfk ehlgh Vwr� ehujdqjvnrh!}lhqwhq dxijhwudjhq1 Lq

Wdehooh 814 vlqg glh Yhuwhloxqjvnrh!}lhqwhq
õ à ì â ö ã ä äõ à àì â ö ã ä ä i u glh guhl yhuzhqghwhq Whpshudwxuhq dxijh0

i kuw1 Gd ghu Yhuwhloxqjvnrh!}lhqw i u dooh guhl Whpshudwxuhq xqjhiçku hlqhqZhuw yrq 48 dxizhlvw/
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Deelogxqj 818= Vwr� ehujdqjvnrh!}lhqwhq lq ghu Skdvhqjuhq} çfkh n ô xqg n ó lq Dekçqjljnhlw yrq
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dxijhi kuw,
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Whpshudwxu 2N 5<: 646 668

Johlfkjhzlfkwvnrq}hqwudwlrq f í í÷(ø ö ù ú(ú @ û�ü ýý 4/46: 4/487 4/459

Johlfkjhzlfkwvnrq}hqwudwlrq f í ÷(ø ö ù ú(ú @ û�ü ýý 49/77; 4:/384 4:/666

Yhuwhloxqjvnrh!}lhqw N õ @ õ à ì â ö ã ä.äõ à àì â ö ã ä.ä 47/7: 47/:: 48/6<

Wdehooh 814= Yhuwhloxqjvnrh!}lhqw yrq Nrkohqglr{lg lp elqçuhq V|vwhp Nrkohqglr{lg2Zdvvhu i u
glh guhl yhuzhqghwhq Whpshudwxuhq ehl hlqhu Nrkohqglr{lgglfkwh yrq :93 nj2p ñ

lvw n ô ghxwolfk nohlqhu dov n ó 1 Xp glh Whpshudwxudekçqjljnhlw ghv Vwr�wudqvsruwv de}xvfkçw}hq/

zxugh hlq Duukhqlxv0Dqvdw} n @ n þ h ë ÿ �� æ jhzçkow1 Dxv ghu Vwhljxqj ghu Dxiwudjxqj yrq oq n jhjhqò� hukçow pdq glh irupdoh Dnwlylhuxqjvhqhujlh H � = I u ehlgh Ulfkwxqjhq hujlew vlfk hlq çkqolfkhu
Zhuw i u glh Dnwlylhuxqjvhuqhujlh yrq 46

� �
û�ü ý +Wursihq $ Nrqwlqxxp, xqg 44/:

� �
û�ü ý +Nrqwlqxxp$ Wursihq,1 Glh Dnwlylhuxqjvhqhujlh ghv Gl�xvlrqvnrh!}lhqwhq yrq Nrkohqglr{lg lq Zdvvhu olhjw

lq ghuvhoehq Juù hqrugqxqj yrq 4:/9
� �
û�ü ý ^436`/ zrudxv pdq pùjolfkhuzhlvh dxi hlqhq çkqolfkhq

Wudqvsruwphfkdqlvpxv gxufk glh Skdvhqjuhq}h klqgxufk vfkolh hq ndqq1
Zlug gdv V|vwhp qlfkw elv }xu Dqqdkph yhuhlqidfkw/ gd ghu Jhvdpwzlghuvwdqg lp Vwr�wudqv0

sruw gxufk glh Skdvhqjuhq}h olhjw/ vr px qhehq ghp Vwr� ehuwulww dxfk glh Gl�xvlrq lp Zdvvhu0
wursihq ehu fnvlfkwljw zhughq1 Gdehl vlqg ghu Gl�xvlrqvnrh!}lhqw G ghv Nrkohqglr{lgv lq Zdvvhu
xqg ghu Vwr� ehujdqjvnrh!}lhqw n ô ghv Nrkohqglr{lgwudqvsruwv lq ghq Zdvvhuwursihq dqsd eduh
Sdudphwhu i u ghq jhphvvhqhq Yroxphqyhuodxi lq Dekçqjljnhlw yrq ghu ]hlw mhzhlov i u hlqhq Wurs0
ihq1 I u zhlwhuh Ghwdlov eh} jolfk ghv yhuzhqghwhq Prghoov vhl dxi Ndslwho 816 yhuzlhvhq/ vr gd
klhu qxu qrfk glh Hujheqlvvh gdujhvwhoow zhughq1 Zlh Deelogxqj BB }hljw/ xqwhuvfkhlghq vlfk vr0
zrko ghu Yhuodxi ghu Nxuyhq zlh dxfk glh Devroxwzhuwh i u mhghq hlq}hoqhq Wursihq lqqhukdoe hlqhu
Ph uhlkh ehl johlfkhp Guxfn xqg Whpshudwxu qxu jhulqji jlj1 Glh gxufkjh}rjhqh Olqlh ehvfkuhlew
ghq rehq huplwwhowhq Udqgzhuw xqwhu Dqqdkph xqhqgolfk vfkqhoohu Gl�xvlrq lp Wursihq xqg vwhoow
vrplw glh xqwhuh Juhq}h i u ghq Vwr� ehujdqjvnrh!}lhqwhq lq ghu Skdvhqjuhq} çfkh gdu1 Glh
jhvwulfkhowh Olqlh hukçow pdq i u glh Dqqdkph/ hlqhq gxufk Gl�xvlrq ehvwlppwhq Wudqvsruwsur}h
yruolhjhq }x kdehq1 Vhw}w pdq i u ghq Vwr� ehujdqjvnrh!}lhqwhq hlqhq vhku krkhq Zhuw dq/ }1 E1
3> 36

� û� / vr zlug ghu Jhvdpwzlghuvwdqg lq glh Gl�xvlrq jhohjw1 Dxv Deelogxqj BB hunhqqw pdq/

gd ghu hukdowhqh Gl�xvlrqvnrh!}lhqwh plw hwzd : elv ; � 43 ë
	 � û
ö
� wurw}ghp qrfk gdv Ylhuidfkh lp

Yhujohlfk }x ghq Olwhudwxugdwhq yrq 4/; �43 ë
	 � û
ö
� ^63` ehwuçjw1 Glhvh Ehvfkohxqljxqj ghu Gl�xvlrq

lp Zdvvhu ndqq yrq ghu Glfkwhçqghuxqj ghv Zdvvhuv plw ghp hlqvwuùphqghq Nrkohqglr{lg khu0
u kuhq/ zrgxufk glh ùuwolfkh Glfkwh vfkzdqnw/ vr gd Dxvjohlfkvvwuùpxqjhq hqwvwhkhq1 Glh ehlghq
Udqgzhuwh i u ghq Vwr� ehujdqjvnrh!}lhqwhq n ô ehl xqhqgolfk vfkqhoohu Gl�xvlrq xqg ghq Gl�x0
vlrqvnrh!}lhqwhq G ehl xqhqgolfk vfkqhoohp Vwr� ehujdqj vlqg lq Deelogxqj 819 dov Dv|pswrwhq
hlqjh}hlfkqhw1 Jhqdxvr nùqqhq dehu dxfk ehvwlppwh Nrpelqdwlrqhq ghu ehlghq Nrh�}lhqwhq vlfk
gd}x hljqhq/ glh Ph zhuwh }x ehvfkuhlehq +i u dooh Wursihq vlqg lp Dqkdqj :185 de Vhlwh 463 glh
Nrpelqdwlrqhq dxijhi kuw,1

Glh Dqsdvvxqj lp Dvw plw nohlqhp Gl�xvlrqvnrh!}lhqwhq ehuhlwhw Vfkzlhuljnhlwhq1 Vr ndqq ghu
Nrq}hqwudwlrqvyhuodxi qxu gdqq qdfkhpsixqghq zhughq/ zhqq lp Prghoo hlq nohlqhv ]hlwlqwhuydoo/
ehjlqqhqg ehl w @ 3> yrq : elv 48 v dqjhqrpphq zlug/ lq ghp nhlq Vwr�wudqvsruw vwdww�qghq
vroo1 Lp H{shulphqw vwduwhw }xp ]hlwsxqnw w @ 3 glh Wursihqelogxqj xqg huvw qdfk Deodxi yrq
: elv 43 v huuhlfkw hu vhlqh Dxvjdqjvjhvwdow/ yrq ghu dxv gdv Wursihqyroxphq zhlwhu ehredfkwhw
zlug1 Zçkuhqg ghv Wursihqelogxqjvsur}hvvhv lvw glh Nrqyhnwlrq lp xqg xp ghq Wursihq gxufk glh
yrq dx hq dxijhsuçjwh Nrqyhnwlrq xqg glh Nrq}hqwudwlrqvgl�huhq} }zlvfkhq ghq ehlghq Skdvhq
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8 Vwr�wudqvsruw yrq Nrkohqglr{lg lq Zdvvhu
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Deelogxqj 819= Gduvwhooxqj ghu H{wuhpzhuwh i u ghq Gl�xvlrqvnrh!}lhqwhq xqg ghq Vwr� ehu0
jdqjvnrh!}lhqwhq xqg pùjolfkhu Wxsho }xu Dqsdvvxqj hlqhv Nrkohqglr{lgnrq}hq0
wudwlrqvyhuodxiv lq Dekçqjljnhlw yrq ghu ]hlw ehl 5<:N dp Ehlvslho yrq ylhu Wursihq

jur / zrudxv vlfk hlq krkhu Pdvvhq x hujlew1 Dxv glhvhp Yhukdowhq oç w vlfk gdv }xu Dqsdvvxqj
qùwljh ]hlwlqwhuydoo rkqh Vwr�wudqvsruw ehl nohlqhq Gl�xvlrqvnrh!}lhqwhq qlfkw hunoçuhq/ vr gd glh
Dqqçkhuxqj dq glh Dv|pswrwh plw jur hp Gl�xvlrqv0 xqg qlhguljhuhp Vwr� ehujdqjvnrh!}lhqwhq
lq ghu Skdvhqjuhq} çfkh zdkuvfkhlqolfkhu huvfkhlqw1

Xp ghq Whpshudwxuhlq x hunhqqhq }x nùqqhq/ zlug i u mhgh Whpshudwxu hlq Wursihq dxvjh0
zçkow xqg lq hlqhp Gldjudpp h�hnwlyhu Gl�xvlrqvnrh!}lhqw jhjhq ghq Vwr� ehujdqjvnrh!}lhqwhq
dxijhwudjhq1 Lq Deelogxqj 81: hunhqqw pdq/ gd plw vwhljhqghu Whpshudwxu dehu johlfkeohlehqghu
Nrkohqglr{lgglfkwh ghu Vwr� ehujdqj xqg glh Gl�xvlrq lp Zdvvhu vfkqhoohu zhughq1 Ehlgh Nrhi0
�}lhqwhq i u glh Dv|pswrwhqzhuwh +i u xqhqgolfk vfkqhooh Gl�xvlrq e}z1 i u xqhqgolfk vfkqhoohp
Vwr�wudqvsruw, yhugrsshoq vlfk xqjhiçku ehl hlqhu Hukùkxqj ghu Whpshudwxu yrq 5<: dxi 668N1 Lp
Xqwhuvfklhg gd}x olhihuw glh Xqwhuvxfkxqj ghv whuqçuhq Vwr�v|vwhpv nhlqh Whpshudwxudekçqjljnhlw
ghv Skhqrowudqvsruwv gxufk glh Skdvhqjuhq}h1

Lq ghu Olwhudwxu vlqg hlqljh H{shulphqwh }xu Jdvdevruswlrq yrq Nrkohqglr{lg lq Zdvvhu gxufk0
jhi kuw zrughq/ xqwhu dqghuhp dxfk glh lq Wdehooh 815 dxijhi kuwhq Duehlwhq1 Ehl ghu Devruswl0
rq zlug lq ghq ehuzlhjhqghq Içoohq nhlq jdvvhlwljhu Wudqvsruwzlghuvwdqg dqjhqrpphq/ vr gd
klhu kçx�j ghu Vwr�gxufkjdqjvnrh!}lhqw ghp  vvljnhlwvvhlwljhq Vwr� ehujdqjvnrh!}lhqwhq hqw0
vsulfkw1 Dowzlfnhu xqg Olqgkmhp ^6` xqg Jduqhu xqg Odqh ^55` kdehq gxufk hlqh Nrkohqglr{lgdwpr0
vskçuh +Qrupdoguxfn, idoohqgh Wursihq xqwhuvxfkw/ zrehl vlh yhuvfklhghq jur h Wursihq hlqjhvhw}w
kdehq1 Dowzlfnhu xqg Olqgkmhp yhuzhqghq Wursihq plw 3/9 xqg 4/5 pp Gxufkphvvhu/ zçkuhqg
glh Wursihq ghu dqghuhq Dxwruhqjuxssh 7/5 xqg 8/<pp jur vlqg1 Gd plw ghu Wursihqjuù h qlfkw
qxu gdv Yhukçowqlv yrq Yroxphq }x Rehu çfkh vlfk yhuçqghuw/ vrqghuq dxfk glh Idoojhvfkzlqgljnhlw
xqg yru doohp glh K|gurg|qdpln lp Wursihq/ vlqg glhvh Zhuwh vfkzhu plwhlqdqghu }x yhujohlfkhq1
Ehlgh �qghq ehuhlqvwlpphqg/ gd ghu nohlqhuh Wursihq ghq kùkhuhq Vwr� ehujdqj }hljw xqg dxfk
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Deelogxqj 81:= Dxvjhzçkowh/ pùjolfkh Wxsho dxv Gl�xvlrqv0 xqg Vwr� ehujdqjvnrh!}lhqwhq i u
glh guhl Whpshudwxuhq ehl johlfkeohlehqghu Nrkohqglr{lgglfkwh

glh Uhlkhqirojh yrq 3/9 elv 8/<pp vwlppw ehuhlq1 Çkqolfkh Zhuwh zlh Jduqhu xqg Odqh �qghq
dxfk ]dssh hw do1 ^437`1 Vlh kdehq glh Ohlwiçkljnhlw lp Zdvvhuwursihq gxufk hlq Hohnwurghqsddu
jhphvvhq xqg gdv Hlqgulqjhq ghv Nrkohqglr{lgv +Guxfn elv 63PSd, elv }xu Johlfkjhzlfkwvhlqvwho0
oxqj yhuirojw1 Gd glh Gl�xvlrq ghu Lrqhq dov yhujohlfkvzhlvh vfkqhoo dqjhqrpphq zlug/ oç w vlfk ghu
Dqvwlhj lq ghu Ohlwiçkljnhlw dxvvfkolh olfk dxv ghp Vwr� ehujdqj dq ghu Skdvhqjuhq}h hunoçuhq1
Plw hlqhp Gxufkphvvhu yrq 5/8 xqg 7/9pp vlqg glh Wursihq }zdu hwzdv nohlqhu dov ehl Jduqhu xqg
Odqh/ dehu rkqh dxijhsuçjwh Nrqyhnwlrq/ gd glh kçqjhqghq Wursihq lq hlqhu uxkhqghq Nrkohqglr{l0
gxpjhexqj ehredfkwhw zhughq1 Dxfk Mçjhu ^76` kdw ehunulwlvfkhv Nrkohqglr{lg dov Oùvxqjvplwwho
yhuzhqghw1 Gxufk Zçjxqj plw hlqhu Pdjqhwvfkzhehzddjh/ dq glh hlqh Ndslooduh dqjhnrsshow lvw/
ndqq gdv Jhzlfkw ghv kçqjhqghq Pdlvnhlpùowursihqv ehvwlppw zhughq1 Dxv ghu ]hlwdekçqjlj0
nhlw zlug ghu Vwr� ehujdqjvnrh!}lhqw ehuhfkqhw1 Glh doojhphlqh Eh}lhkxqj i u glh glphqvlrqvorvh
Nhqq}dko ghv Vwr� ehujdqjv/ Vkhuzrrg}dko Vk odxwhw=

Vk @
n g ���
G

= +81<,

Ghu Vwr� ehujdqjvnrh!}lhqw n xqg ghu Wursihqgxufkphvvhu g ��� vlqg dxv ghq yrq Mçjhu gxufk0
jhi kuwhq H{shulphqwhq ehndqqw1 Qlppw pdq prohnxoduh Gl�xvlrq i u ghq Wudqvsruw lq ghu
Nhuqskdvh dq/ vr hujlew vlfk Vk @ 5> ghu nohlqvwpùjolfkh Zhuw i u glh Vkhuzrrg}dko1 Plw glh0
vhq Dqqdkphq ndqq hlq Gl�xvlrqvnrh!}lhqw dejhvfkçw}w zhughq1 Ghu vr yrq Mçjhu hukdowhqh
Zhuw hqwvsulfkw lq hwzd ghpmhqljhq Zhuw i u ghq prohnxoduhq Gl�xvlrqvnrh!}lhqwhq odqjnhwwljhu
Nrkohqzdvvhuvwr�h1 Gdudxv ndqq jhirojhuw zhughq/ gd lp Ùowursihq nhlqh Ehvfkohxqljxqj ghv
gl�xvlyhq Nrkohqglr{lgwudqvsruwv yruolhjw1

Hlq Eolfn dxi Deelogxqj BB }hljw/ gd ghu Vwr� ehujdqjvnrh!}lhqw lq ghu Skdvhqjuhq} çfkh
n ô i u ghq Wudqvsruw yrq Nrkohqglr{lg lq ghq Wursihq/ i u ghuhq Ehuhfkqxqj ghu Jhvdpwzlghu0
vwdqg lq glh Skdvhqjuhq}h jhohjw lvw/ xp ghq Idnwru 43 nohlqhu lvw dov glh Zhuwh yrq ]dssh hw
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8 Vwr�wudqvsruw yrq Nrkohqglr{lg lq Zdvvhu

Wursihq2Eodvhq

glvshuvh Skdvh nrqwlq1 Skdvh Ulfkwxqj n@43
ë î � û� Olwhudwxu

Nrkohqglr{lg Zdvvhu $ 6/6 Erzpdq/ Mrkqvrq ^43`

Zdvvhu Nrkohqglr{lg # 3/9 e}z1 4 Dowzlfnhu/ Olqgkmhp ^6`

Zdvvhu Nrkohqglr{lg # 3/403/6 Jduqhu/ Odqh ^55`

Zdvvhu Nrkohqglr{lg # 3/403/5 ]dssh/ Zhvfk/ Hehuw ^437`

Pdlvnhlpùo Nrkohqglr{lg # ;/9 � 43 ë ñ Mçjhu ^76`

Zdvvhu Nrkohqglr{lg # 3/3403/36 hljhqh Duehlw

hehqh Juhq} çfkh

Nrkohqglr{lg Zdvvhu $ 3/4 Whudprwr hw do1 ^;:`

Wdehooh 815= ]xvdpphqidvvxqj ghu dxijhi kuwhq Olwhudwxugdwhq }xp Vwr� ehujdqj lq elqçuhq V|0
vwhphq plw Nrkohqglr{lg xqg Zdvvhu e}z1 Pdlvnhlpùo

do11 Yhujohlfkw pdq ghq Yhuodxi ghu mhzhloljhq Ph juù h Yroxphq +yruolhjhqgh Duehlw, xqg Ohlw0
içkljnhlw +]dssh hw do1,/ vr ndqq pdq hlqh jxwh ßehuhlqvwlppxqj lq glhvhq Urkgdwhq �qghq1 Glh
yhuvfklhghqhq Ph phwkrghq olhihuq dovr jdq} çkqolfkh Hujheqlvvh/ qxu glh Lqwhusuhwdwlrq ghu Hu0
jheqlvvh ehu gdv mhzhlov yhuzhqghwh Prghoo lvw xqwhuvfklhgolfk1 Lp Prghoo yrq ]dssh hw do1 zlug
qxu ghu Vwr�wudqvsruw dxv ghp Nrqwlqxxp lq ghq Wursihq ehu fnvlfkwljw1 Lq ghu yruolhjhqghq
Duehlw zlug hlq Prghoo yrujhvwhoow/ zhofkhv dxijuxqg ghu Ehredfkwxqj elv }xp Johlfkjhzlfkw ehlgh
Vwr�wudqvsruwulfkwxqjhq dov �Klq0 xqg U fnuhdnwlrq� ehu ghq Yhuwhloxqjvnrh!}lhqwhq yhunq siw1
ßehuudvfkhqghuzhlvh xqwhuvfkhlghw vlfk Johlfkxqj 819 dxv glhvhu Duehlw yrq ghu hqwvsuhfkhqghq dxv
ghu Duehlw yrq ]dssh hw do1 qxu lq ghu Ehghxwxqj ghu mhzhloljhq Vwr� ehujdqjvnrh!}lhqwhq1 Ghu
lq Johlfkxqj 819 dxiwuhwhqgh Vwr� ehujdqjvnrh!}lhqw n ó +Nrkohqglr{lgwudqvsruw dxv ghp Wursihq
lq gdv Nrqwlqxxp, zhlvw vhku çkqolfkh Zhuwh zlh ghu Vwr� ehujdqjvnrh!}lhqw dxv ghu Duehlw yrq
]dssh hw do1 dxi1

Hlq zhlwhuhv Prghoo oç w }xu Dqsdvvxqj ghu jhphvvhqhq Nrq}hqwudwlrqv0]hlw0Yhuoçxih vrzrko
ghq Vwr� ehujdqjvnrh!}lhqwhq dov dxfk ghq Gl�xvlrqvnrh!}lhqhqwhq }xu Ehu fnvlfkwljxqj ghv
Nhuqskdvhqwudqvsruwv ghv Nrkohqglr{lgv lp Zdvvhuwursihq }x1 Hv hujhehq vlfk yhuvfklhghqh Nrp0
elqdwlrqhq glhvhu ehlghq Sdudphwhu/ g1 k1 vlh vlqg qlfkw xqdekçqjlj yrqhlqdqghu/ zdv lq Deelogxqj
BB i u 5<:N gdujhvwhoow lvw1 Lq glhvhu Deelogxqj vlqg glh ehlghq dowhuqdwlyhq Yruvwhooxqjhq gdujh0
vwhoow=

41 Ghu Wursihq lvw wxuexohqw xqg gdplw krprjhq gxufkplvfkw1 Ghu Zlghuvwdqg olhjw qxu lp
Vwr�wudqvsruw gxufk glh Skdvhqjuhq}h1

51 Glh Gl�xvlrq lvw jhvfkzlqgljnhlwvehvwlpphqg1 Wurw}ghp �qghw pdq hlqh pç ljh Ehvfkohxql0
jxqj ghu Gl�xvlrq lp Wursihq1 Dxijuxqg ghu Glfkwhçqghuxqj ghv Zdvvhuv gxufk gdv Hlqoùvhq
ghv Nrkohqglr{lgv vlqg Yhuvwçunxqjhq glhvhu Juù hqrugqxqj yruvwhooedu1

Re glhvh wxuexohq}duwljhq Nrqyhnwlrqvvwuùpxqjhq }x hlqhu krprjhqhq Gxufkplvfkxqj i kuhq rghu
qxu }x hlqhu Ehvfkohxqljxqj ghv Nhuqskdvhqwudqvsruwv lvw qlfkw nodu/ zhvkdoe dxfk dooh ]zlvfkhq0
}xvwçqgh pùjolfk vlqg1 Dxfk gdv V|vwhp yrq Mçjhu }hljw hlqh ghxwolfkh Dekçqjljnhlw ghu Glfkwh
xqg Ylvnrvlwçw zçkuhqg ghv Hlqoùvhqv yrq Nrkohqglr{lg/ wurw}ghp �qghw hu nhlqh Yhuvwçunxqj ghv
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818 Ihkohuglvnxvvlrq

Wudqvsruwv lp Pdlvnhlpùo1 Gdehl lvw ghu Devroxwzhuw ghu Ylvnrvlwçw xp ghq Idnwru 83 juù hu
dov ghu yrq Zdvvhu/ vr gd glh Hqwvwhkxqj yrq Wxuexohq}hq ghxwolfk huvfkzhuw lvw1 Dxfk ghu yrq
Mçjhu jhphvvhqh Vwr� ehujdqjvnrh!}lhqw hqwvsulfkw qxu hwzd hlqhp ]hkqwho ghu lq glhvhu Duehlw
yrujhvwhoowhq Zhuwh1 Hv vfkhlqw/ gd dxfk ghu Wudqvsruw ehu glh Skdvhqjuhq}h dxijuxqg ghu krkhq
Ylvnrvlwçw nhlqh Ehvfkohxqljxqj huiçkuw1

818 Ihkohuglvnxvvlrq

Dov Juxqgodjh i u glh Ihkohuglvnxvvlrq zlug Johlfkxqj 816 yhuzhqghw1 Vlh ehvfkuhlew glh ]hlwde0
kçqjljnhlw ghu Nrkohqglr{lgnrq}hqwudwlrq lp Wursihq plw Kloih ghv jhphvvhqhq Wursihqyroxphqv=

f í í÷(ø�ö +w, @ � 
 ö ø � � á ö â� æ ç è � é P 
 ö ø
P ÷Tø ö � � � ���� ë � � ö �õ � �� � ö � ���

=

Glhvh Johlfkxqj hqwkçow dov Ph juù h qhehq ghp yrq ghu ]hlw dekçqjljhq Yroxphq Y �
� +w, qrfk gdv
Wursihqyroxphq Y � lp jhvçwwljwhq ]xvwdqg/ gd vlfk gdudxv glh Vwr�phqjh q 
 ö ø dq yrujhohjwhp
Zdvvhu ehuhfkqhw1 Juù hq zlh glh Uhlqvwr�glfkwh ghv Zdvvhuv � 
 ö ø ^;5` xqg glh Vçwwljxqjvglfkwh
� í íúTú ^;9` vlqg Olwhudwxugdwhq1 Glh Johlfkjhzlfkwvnrq}hqwudwlrq f í í÷Tø ö ù úTú ghv Nrkoghqglr{lgv lq
Zdvvhu xqg glh Vwr�phqjh q 
 ö ø p vvhq plwwhov Oùvolfknhlwvgdwhq ^<<` dxv ghu Olwhudwxu ehuhfkqhw
zhughq1 Glhvh Gdwhq vlqg whpshudwxudekçqjlj/ vr gd ghu dxiwuhwhqgh Whpshudwxujudglhqw lq ghu
Nrorqqh }xu Ihkohudevfkçw}xqj ehu fnvlfkwljw zhughq px 1

Ghu Jhvdpwihkohu zlug gxufk Ihkohuiruws dq}xqj dxv ghq Hlq}hoihkohuq dqjhqrpphq/ zçkuhqg
glh Hlq}hoihkohu gxufk Ihkohudgglwlrq ghu Pd{lpdoihkohu ehvwlppw zhughq1 Glh ehlghq Juù hq
Y ��� +w, xqg q 
 ö ø vlqg qlfkw xqdekçqjlj yrqhlqdqghu/ gd q 
 ö ø dxv Y �
� +w, xqg Y � ehuhfkqhw zlug1
q 
 ö ø yhuçqghuw vlfk lq glh johlfkh Ulfkwxqj zlh Y �
� +w,> vr gd ghu Txrwlhqw

� � ö �� � � è � é lq glh Ihkohu0
ehwudfkwxqj hlqjhkw1 Zhqghw pdq glh Phwkrgh ghu Ihkohuiruws dq}xqj dxi Johlfkxqj 816 dq/ vr
hujlew vlfk irojhqghu ]xvdpphqkdqj=

�
�f í í÷(ø ö � î @

�
Cf í í÷Tø�ö
C� ú(ú �� í íúTú

� î
.

�
Cf í í÷Tø�ö
C� 
 ö � �� 
 ö �

� î
.

#

Cf í í÷Tø�ö
Cf í í÷Tø�ö ù úTú �f í í÷Tø ö ù úTú

$ î
.

3

C
Cf í í÷(ø�ö

C
� � � ö �� � �

��

�
q 
 ö ø
Y ���

�
4

D

î
=

+8143,

Glh sduwlhoohq Deohlwxqjhq lq reljhu Johlfkxqj vlqg nrpsol}lhuwhu dov lp whuqçuhq Idoo xqg zhughq
ghvkdoe lp Dqkdqj :1415 +Vhlwh <3, dxijhi kuw1 Glh }xu Ehuhfkqxqj ghv Jhvdpwihkohuv qùwljhq
Zhuwh xqg Hlq}hoihkohu zhughq lq ghu qdfkirojhqghq Wdehooh dxijhi kuw=

Ph juù h Ph zhuw Ihkohu

� í íú(ú 4357
� �
û � 	8

� �
û �

� 
 ö � <<;/6
� �
û � 	4

� �
û �

f í í÷Tø ö ù ú(ú 4/487 û�ü ýý 	3/35: û�ü ýý
Y �
� 7:/99pp ñ 	4/5pp ñ
q 
 ö ø 3/3358;pro 	9/9 �43 ë�	 pro

Hlqvhw}hq olhihuw irojhqgh Zhuwh=

�
�f í í÷Tø�ö � î @

�

3/555
pro

o

� î
.

�

3/3355
pro

o

� î
.

�

�3/359
pro

o

� î
.

�

3/8:
pro

o

� î
+8144,

:6



8 Vwr�wudqvsruw yrq Nrkohqglr{lg lq Zdvvhu

, �f í í÷Tø�ö @ 	3/:6 pro
o

Ghu Jhvdpwihkohu olhjw lq ghuvhoehq Juù hqrugqxqj zlh ghu Zhuw i u f í í÷Tø ö +w, vhoevw1 Ghq juù whq

Hlq}hoihkohu vwhoow ghu Ihkohu lp Txrwlhqwhq
� � ö �� � � gdu/ ghu ehu ghq v|vwhpdwlvfkhq Ihkohu ghu

Yroxphqehvwlppxqj huplwwhow zlug1 Hqwvfkhlghqg lqqhukdoe hlqhu Phvvxqj lvw dehu qxu ghu uhodwlyh
Ihkohu yrq �Y @3/38pp ñ 1 Zlug qxu glhvhu uhodwlyh Ihkohu ehu fnvlfkwljw/ hukçow pdq

�
�f í í÷(ø�ö � î @

�

3/555
pro

o

� î
.

�

3/3355
pro

o

� î
.

�

�3/359 pro
o

� î
.

�

3/358
pro

o

� î
+8145,

�f í í÷Tø�ö @ 3/558
pro

o
=

Ghu Ihkohu lp Ph zhuw lvw gdqq ghxwolfk nohlqhu dov glh Xqvlfkhukhlw lq ghq Johlfkjhzlfkwvzhuwhq1

:7



9 Vwr�wudqvsruw yrq Zdvvhu lq Nrkohqglr{lg

914 Ph surjudpp

Hv zlug glh Yhunohlqhuxqj ghv Zdvvhuwursihqv ehl qlfkwjhvçwwljwhp Nrkohqglr{lg xqg gdplw ghu
Zdvvhuwudqvsruw xqwhuvxfkw1 Gd glh Oùvolfknhlw ghv Zdvvhuv lq Nrkohqglr{lg jhulqj lvw/ zlug hlqh
Dekçqjljnhlw ghu Dx ùvxqjvjhvfkzlqgljnhlw yrq ghu Yruvçwwljxqj ehuhlwv ehl jhulqjhu Zdvvhunrq0
}hqwudwlrq huzduwhw1 Ghvkdoe vroo mhzhlov qdfk hlqhu Vhulh yrq guhl Wursihq +mh hwzd 83pp ñ , gdv
Nrkohqglr{lglqyhqwdu +flufd 493po, dxvjhwdxvfkw zhughq1 Qdfk Ehhqgljxqj hlqhu Phvvxqj hlqhv
Wursihqv zlug gdv Nrkohqglr{lg ghv ]hooyroxphqv plw Kloih hlqhu ]dkqudgsxpsh krprjhqlvlhuw1 Hv
zhughq glhvhoehq çx huhq Ehglqjxqjhq zlh ehl ghu Phvvxqj ghv Vwr�wudqvsruwv yrq Nrkohqglr{lg
lq Zdvvhu ehl jhvçwwljwhp Nrkohqglr{lg jhzçkow/ g1 k1 lqvjhvdpw guhl Yhuvxfkh mh hlqhu ehl 5<:/
646 xqg 668N/ zrehl hlqh Nrkohqglr{lgglfkwh yrq :93

� �
û � hlqjhvwhoow zlug1

915 Dxvzhuwxqj

Glh gxufkjhi kuwhq Yhuvxfkh vroohq Dxivfkox ehu glh Dx ùvxqjvjhvfkzlqgljnhlw yrq Zdvvhuwurs0
ihq lq qlfkwjhvçwwljwhp Nrkohqglr{lg jhehq1 Gdehl zlug nhlqh ghu ehlghq Skdvhq yrujhvçwwljw/
pdq eulqjw dovr hlqhq uhlqhq Zdvvhuwursihq lq hlqh uhlqh Nrkohqglr{lgskdvh1 Zçkuhqg ghu Wurs0
ihqelogxqj vhw}hq irojolfk }zhl Wudqvsruwsur}hvvh hlq/ }xp hlqhq ghu Wudqvsruw yrq Nrkohqglr{lg
lq ghq Zdvvhuwursihq/ xqg }xp dqghuq zlug Zdvvhu lq glh xpjhehqgh Nrkohqglr{lgskdvh wudqv0
sruwlhuw1 Gd gdv Yroxphqyhukçowqlv vhku xqjohlfk lvw/ lvw wurw} ghu jhulqjhq Oùvolfknhlw yrq Zdvvhu
lq Nrkohqglr{lg hlq Wursihq qlfkw dxvuhlfkhqg/ xp glh Vçwwljxqj }x huuhlfkhq/ vr gd ghu Wursihq
vlfk jdq} dx ùvhq z ugh1 Dxijuxqg ghv Yroxphqyhukçowqlvvhv yrq 4333 = 4 i u FR î = K î R zhughq
}xp hlqhq qxu jhulqjh Phqjhq dq Nrkohqglr{lg ehqùwljw/ xp ghq Wursihq }x vçwwljhq/ xqg }xp
dqghuhq lvw glh Gl�xvlrqvvwuhfnh yrq Nrkohqglr{lg lp Zdvvhu ghxwolfk nohlqhu dov glh yrq Zdvvhu lp
Nrkohqglr{lg/ vr gd glh Zdvvhuvçwwljxqj }xhuvw dejhvfkorvvhq lvw1 Qdfkghp ghu Wursihq jhvçwwljw
lvw/ ehredfkwhw pdq ghq Wudqvsruw yrq Zdvvhu lq glh Nrkohqglr{lgskdvh1 Glhvhu Sur}h vhw}w vlfk
dxv }zhl Whlovfkulwwhq }xvdpphq= ghu Vwr� ehujdqj lq ghu Skdvhqjuhq} çfkh xqg glh Gl�xvlrq
ghv Zdvvhuv lq gdv xpjhehqgh Phglxp1 Gd }x glhvhp ]hlwsxqnw glh dqiçqjolfkh Vwuùpxqj/ glh
gxufk glh Wursihqelogxqj yhuxuvdfkw zlug/ ehuhlwv jhgçpsiw lvw/ olhjw nhlqh yrq dx hq dxijh}zxqjh0
qh Nrqyhnwlrq phku yru1 Yhuqdfkoç ljw pdq glh Gl�xvlrq ghv Zdvvhuv lp Nrkohqglr{lg dxijuxqg
ghv Yroxphqyhukçowqlvvhv/ vr zlug ghu Vwr� ehujdqjvnrh!}lhqw lq ghu Skdvhqjuhq} çfkh n +w, dov

Sursruwlrqdolwçwvnrqvwdqwh }zlvfkhq ghp Vwr�phqjhqvwurp
�
q 
 ö ø dxv ghp Zdvvhu lqv Nrkohq0

glr{lg/ ghu Skdvhqjuhq} çfkh D+w, }xp ]hlwsxqnw w xqg ghu wuhlehqghq Nrq}hqwudwlrqvgl�huhq}
�
f í í
 ö ø +w,� f í
 ö ø +w,�  gh�qlhuw=

�
q 
 ö ø @ n +w,D+w,

�
f í í
 ö ø +w,� f í
 ö ø +w,� +914,

!
Hv ehghxwhw= * @ zhqljhu glfkwh FR

ö
0Skdvh xqg � @ glfkwhuh K

ö
R0Skdvh1

:8



9 Vwr�wudqvsruw yrq Zdvvhu lq Nrkohqglr{lg

plw f
" "
 ö ø +w, dov Zdvvhunrq}hqwudwlrq lpZdvvhuwursihq xqg plw f

"
 ö ø +w, dov Zdvvhunrq}hqwudwlrq lq

ghu Nrkohqglr{lgskdvh1 Ghu ehujhkhqgh Vwr�phqjhqvwurp
#
q 
 ö ø hqwvsulfkw ghu }hlwolfkhq Çqgh0

uxqj ghu Vwr�phqjh q dq Zdvvhu lp Wursihq xqg zlug plw Kloih ghu Yroxphqdeqdkph ehredfkwhw=

#
q 
 ö ø @ �gq

gw
@ �

g
�
Y +w, f

" "
 ö ø +w,�
gw

= +915,

Zhlwhuklq zhughq glh ehlghq irojhqghq Dqqdkphq jhpdfkw=

� Qdfkghp ghu Nrkohqglr{lghlqwudj lq ghq Wursihq ehhqghw lvw/ çqghuw vlfk glh Nrq}hqwudwl0
rq yrq Zdvvhu lp Wursihq qlfkw phku xqg hqwvsulfkw ghu Johlfkjhzlfkwvoùvolfknhlw/ vr gd
f
" "
 ö ø +w, @ f

" "
 ö ø ù úTú +JJ@Johlfkjhzlfkw, zlug1

� Dxijuxqg ghv Yroxphqyhukçowqlvvhv yrq 4 = 4333 i u Zdvvhu = Nrkohqglr{lg lvw glh Nrq}hqwud0
wlrq f

"
 ö ø +w, yrq Zdvvhu lp Nrkohqglr{lg }x doohq ]hlwhq yhuqdfkoçvvljedu xqg zlug ghvkdoe
plw Qxoo dqjhqrpphq1

Gdplw ndqq ghu Vwr�wudqvsruw irojhqghupd hq ehvfkulhehq zhughq=

gY +w,

gw
@ �n +w, D +w, = +916,

I u hlqh Oùvxqj ghu Johlfkxqj 916 px hlq ixqnwlrqhoohu ]xvdpphqkdqj }zlvfkhq ghp Wursihq0
yroxphq xqg ghu Dxvwdxvfk çfkh huplwwhow zhughq1 Deelogxqj 914 }hljw ehlvslhokdiw hlqh Dxi0
wudjxqj ghu Rehu çfkh D +w, jhjhq gdv Wursihqyroxphq Y +w, dxv h{shulphqwhoohq Gdwhq glhvhu
Duehlw1 Glh Ph zhuwh odvvhq vlfk lp yhuzhqghwhq ]hlwlqwhuydoo ehu hlqhq olqhduhq ]xvdpphqkdqj

38 39 40 41 42 43 44 45
53
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61

A(t) = a + b * V(t)
a = 14,44 ± 0,06
b = 1,034 ± 0,002
R = 0,99999 

 Meßwerte Tropfen 4
 lineare Anpassung

O
be
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ch
e 

A
(t

) 
/ m

m
2

Volumen V(t) / µl

Deelogxqj 914= Dxiwudjxqj ghu Wursihqrehu çfkh jhjhq gdv Yroxphq ehl 5<:N xqg PSd = Glh Uh0
juhvvlrqvsdudphwhu vlqg= d @ +47> 77	 3> 39,pp

$
xqg e @ +4> 367	 3> 335,pp % & 1

D +w, @ d. eY +w, ehvfkuhlehq1 Gd glhvh Dxiwudjxqj nhlqh Srwhq}dekçqjljnhlw plw Y
ö� dxizhlvw/

:9



916 Hujheqlvvh

nùqqwh dq ghu Juù h ghu Wursihq olhjhq/ gd jur h Wursihq qlfkw phku nxjhov|pphwulvfk zdfkvhq1
Gdv Wursihqzdfkvwxp lvw lq Ndslwho 516 qçkhu huoçxwhuw zrughq1 I u dooh Wursihq hujhehq vlfk çkq0
olfkh Zhuwh i u glh Ruglqdwhqdevfkqlwwh xqg Vwhljxqjhq/ glh lp Dqkdqj Wdehooh :1<3 +Vhlwh 496,
wdehoolhuw vlqg1 Dxfk lq ghu Olwhudwxu lvw yrq Qrugehuj ^9:` hlq olqhduhu ]xvdpphqkdqj }zlvfkhq
Yroxphq xqg Rehu çfkh jhixqghq zrughq1 Qdfk Hlqvhw}hq ghu Jhudghqjohlfkxqj lq Johlfkxqj 916
hujlew vlfk

gY +w,

+d. eY +w,,
@ �n +w, gw= +917,

Glh olqnh Vhlwh yrq Johlfkxqj 917 ndqq ohlfkw lqwhjulhuw zhughq/ zrehl i u w @ 3 gdv Yroxphq plw
Y @ Y ' dqjhqrpphq zlug1 Dxi ghu uhfkwhq Vhlwh vwhkw hlq Whup n+w,/ ghvvhq ]hlwdekçqjljnhlw qlfkw
ehndqqw lvw1 Ghvkdoe zlug n+w, }xqçfkvw dov xqdekçqjlj yrq w dqjhqrpphq xqg glh Johlfkxqj yrq
w @ 3 elv w lqwhjulhuw=

4

e
+oq +d. eY +w,,� oq +d. eY ' ,, @ �nw= +918,

Dqvfkolh hqg irupw pdq Johlfkxqj 918 qdfk ghp Yroxphq xp xqg hukçow

Y +w, @
d. eY '

e
h{s +�enw,�

d

e
= +919,

Lvw ghu Vwr� ehujdqjvnrh!}lhqw lq ghu Skdvhqjuhq} çfkh nhlqh Nrqvwdqwh/ vr ndqq dov huvwh Qç0
khuxqj hlqh olqhduh Dekçqjljnhlw yrq n +w, plw w dqjhqrpphq zhughq1 Plw n +w, @ n ' . }w zlug
Johlfkxqj 919 }x=

Y +w, @
d. eY '

e
h{s

�

�en ' w� e
}

5
w
( �
� d

e
= +91:,

Johlfkxqj 919 xqg 91: hqwkdowhq }zhl +n xqg Y ' , e}z1 guhl +Y ' > n ' xqg }, xqehndqqwh Sdudphwhu1
Gd i u mhgh Whpshudwxu }zlvfkhq 43 xqg 53 Wursihq yhuphvvhq zxughq/ lvw glhvhv V|vwhp ehl }zhl
e}z1 guhl }x ehvwlpphqghq Sdudphwhuq plw Uhjuhvvlrq oùvedu1 Xp Zhuwh i u glh Sdudphwhu }x
hukdowhq/ glh pùjolfkvw dooh Ph sxqnwh jxw ehvfkuhlehq/ zlug hlqh qlfkwolqhuduh Uhjuhvvlrqvsur}hgxu
lp Vwdwlvwlnsurjudpp VDV +Lqvwlwxwh Jhupdq|/ Khlghoehuj, gxufkjhi kuw +Dqkdqj :143,1 Ghu
Irupdolvpxv hlqhu qlfkwolqhduhq Uhjuhvvlrq zlug lp Dqkdqj Ndslwho :15 nxu} ehvfkulhehq1

916 Hujheqlvvh

Ghu Wudqvsruw yrq Zdvvhu lqv Nrkohqglr{lg ndqq ehu glh Yroxphqdeqdkph ghv Wursihqv plw ghu
]hlw xqwhuvxfkw zhughq1 Glhvh Sur}hgxu zlug i u guhl Whpshudwxuhq ehl hlqhu Nrkohqglr{lgglfkwh
yrq � ÷(ø�ö @ :93

) *
+ � gxufkjhi kuw1 Deelogxqjhq 915 xqg 916 }hljhq ghq w|slvfkhq Yhuodxi i u 5<:

xqg 646N +dooh qlfkw dxijhi kuwhq Wursihq vlqg lp Dqkdqj :18 wdehoolhuw,1 Hlqh Vhulh ehvwhkw dxv
guhl Wursihq/ glh klqwhuhlqdqghu jheloghw xqg yhuphvvhq zhughq/ rkqh gdv Nrkohqglr{lglqyhqwdu
dxv}xwdxvfkhq1 Pdq hunhqqw lq ghu Deelogxqj gdv dqiçqjolfkh Hlqvwuùphq ghv Nrkohqglr{lgv/ gd
hv }x hlqhu nxu}}hlwljhq Yroxphq}xqdkph i kuw/ ehyru gdv Yroxphq ghv Wursihqv ghxwolfk nohlqhu
zlug1 Zlh huzduwhw/ lvw gdv Yhukdowhq ghu guhl Wursihq lqqhukdoe hlqhu Vhulh qlfkw lghqwlvfk1 Lq ghq
ehlghq Ph uhlkhq ehl 5<: xqg ehl 646N �qghw pdq hlqh Yhuulqjhuxqj ghu Dx ùvxqjvjhvfkzlqglj0
nhlw plw vwhljhqghu Yruvçwwljxqj/ zrehl glh Xqwhuvfklhgh i u glh Phvvxqj ehl 5<:N ghxwolfkhu vlqg1
Gdjhjhq }hljw Deelogxqj 917 hlqh Vhulh ehl 668N1 Lp Xqwhuvfklhg }x ghq qlhguljhq Whpshudwx0
uhq lvw glh Hlqgl�xvlrq ghv Nrkohqglr{lgv ndxp vlfkwedu/ gd glh Yroxphqyhunohlqhuxqj ehuhlwv yrq

::
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Meßwerte für Serie 1
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Deelogxqj 915= Dekçqjljnhlw ghv Zdvvhuwursihqyroxphqv yrq ghu ]hlw ehl 5<:N i u guhl yhuvfklh0
ghqh Wursihq lq ghu Ph uhlkhqirojh Wursihq 7/ 8 xqg 9
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  Meßwerte für Serie 2
 Tropfen 5
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Deelogxqj 916= Dekçqjljnhlw ghv Zdvvhuwursihqyroxphqv yrq ghu ]hlw ehl 646N i u guhl yhuvfklh0
ghqh Wursihq lq ghu Ph uhlkhqirojh 8/ 9 xqg :
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  Meßwerte für Serie 2
 Tropfen 4
 Tropfen 5
 Tropfen 6
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Deelogxqj 917= Dekçqjljnhlw ghvZdvvhuwursihqyroxphqv yrq ghu ]hlw ehl 668N i u guhl yhuvfklhghq
Wursihq lq ghu Ph uhlkhqirojh 7/ 8 xqg 9

Dqidqj dq hlqvhw}w1 Dx hughp lvw klhu glh Uhlkhqirojh yhuçqghuw1 Ghu gulwwh Wursihq glhvhu Vhulh
}hljw wurw} ghu ehuhlwv yruolhjhqghq Yruvçwwljxqj glh vfkqhoovwh Dx ùvxqjvjhvfkzlqgljnhlw xqg }zdu
qlfkw qxu dp Dqidqj/ vrqghuq dxfk qdfk oçqjhuhq Nrqwdnw}hlwhq1 Glh Oùvolfknhlw ghv Zdvvhuv lq
Nrkohqglr{lg lvw jhulqj/ dehu ghxwolfk dekçqjlj yrq ghu Whpshudwxu1 Vr vwhljw ghu Prohqeuxfk
yrq Zdvvhu lp Nrkohqglr{lg {

", - . @ 3/3353 ehl 5<:N dxi {
", - . @ 3/3386 e}z1 {

", - . @ 3/33;3 ehl
646N e}z1 668N dq1 Uhfkqhw pdq dxv glhvhq Zhuwhq glh ]dko ghu Wursihq/ glh nrpsohww dxijhoùvw
zhughq p vvhq/ xp glh Vçwwljxqj }x huuhlfkhq/ vr ehqùwljw pdq 7 ehl 5<:N/ 44 ehl 646N e}z1 49
Wursihq ehl 668N1 Ehl ghu Phvvxqj ehl 5<:N qçkhuw pdq vlfk plw mhghu Wursihqdx ùvxqj phunolfk
ghp Vçwwljxqjvjohlfkjhzlfkw1 Ghu yrukhuljh Wursihq zlunw zlh hlqh Yruvçwwljxqj ghv Nrkohqglr{lgv
plw Zdvvhu/ zrgxufk glh Dx ùvxqjvjhvfkzlqgljnhlw }zlvfkhq ghq guhl Wursihq hunoçuedu lvw1 Glh0
vhu H�hnw lvw dxfk qrfk ehl ghu Phvvxqj ehl 646N vlfkwedu/ zhqq dxfk qlfkw phku vr ghxwolfk1
Xpjhnhkuw lvw glh Phvvxqj ehl 668N vr zhlw yrp Vçwwljxqjvjohlfkjhzlfkw hqwihuqw/ gd lq glhvhu
Ph uhlkh nhlqh V|vwhpdwln eh} jolfk ghu Yruvçwwljxqj }x hunhqqhq lvw1 Glh Xqwhuvfklhgh }zlvfkhq
ghp Yhukdowhq hlq}hoqhu Wursihq nùqqwh klhu gxufk glh G|qdpln lp Wursihq }xvwdqgh nrpphq/ gd
gxufk glh Huqlhguljxqj ghu Ylvnrvlwçw ghv Zdvvhuv xp hlq Gulwwho ehl Whpshudwxuhukùkxqj yrq 646
qdfk 668N Nrqyhnwlrqhq gxufk Whpshudwxu0 xqg Glfkwhjudglhqwhq xqwhuvw w}w zhughq1

Plw Kloih ghu Zhuwh dxv ghu olqhduhq Uhjuhvvlrq dxv ghu Dxiwudjxqj yrq D+w, jhjhq Y +w, +vlhkh
Wdehooh :1<3 lp Dqkdqj, nùqqhq glh Ph zhuwh i u mhghq lqglylgxhoohq Wursihq plw }zhl Sdudph0
whuq Y ' xqg n qdfk Johlfkxqj 919 dqjhsd w zhughq1 Hv kdqghow vlfk klhuehl xp gdv k|srwkhwl0
vfkh Dxvjdqjvyroxphq Y ' / gdv dqjlew/ zlh jur ghu Wursihq zçuh/ zhqq hu }xp ]hlwsxqnw w @ 3
vfkrq yroovwçqglj jhvçwwljw zçuh/ xqg ghu }hlwolfk nrqvwdqwh Vwr� ehujdqjvnrh!}lhqw lq ghu Skd0
vhqjuhq} çfkh n1 Zlug hlqh olqhduh ]hlwdekçqjljnhlw ghv Vwr� ehujdqjvnrh!}lhqwhq dqjhqrpphq/
vr ehqùwljw pdq }x vhlqhu Ehvfkuhlexqj }zhl Sdudphwhu/ zrehl n ' ghu nrqvwdqwh Whup xqg } ghu
Idnwru lp }hlwdekçqjljhq Whup lvw/ vr gd / zlh lq Johlfkxqj 91: }x hunhqqhq lvw/ lqvjhvdpw guhl
Sdudphwhu }xu Dqsdvvxqj ghu Ph zhuwh qùwlj vlqg1 Lq Deelogxqj 918 vlqg Ph zhuwh +V|peroh,
xqg gdudq dqjhsd wh Nxuyhq +Olqlhq, dxijhwudjhq1 Glh Dqsdvvxqj ghu Nxuyhq ehjlqqw qlfkw }xp

:<
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Deelogxqj 918= Yhujohlfk ghv jhphvvhqhq +V|peroh, xqg prghoolhuwhq +gxufkjh}rjhqh Olqlh @ nrq0
vwdqwhu Vwr� ehujdqjvnrh!}lhqw> jhvwulfkhowh Olqlh @ }hlwdekçqjljhu Vwr� ehu0
jdqjvnrh!}lhqw, Yroxphqyhuodxiv lq Dekçqjljnhlw yrq ghu ]hlw ehl 5<:N xqg
9> 5PSd i u guhl Wursihq hlqhu Vhulh

]hlwsxqnw w @ 3/ gd dp Dqidqj gdv Hlqoùvhq ghv Nrkohqglr{lgv lq ghq Wursihq ghp Vwr�wudqvsruw
yrq Zdvvhu lqv Nrkohqglr{lg ehuodjhuw lvw1 Glhvh Nrqnxuuhq} ghu ehlghq Yrujçqjh zlug dehu lp
Prghoo qlfkw ehu fnvlfkwljw1

Pdq �qghw i u ehlgh Prghooh hlqh vhku jxwh ßehuhlqvwlppxqj }zlvfkhq Ph zhuw xqg ghq pr0
ghoolhuwhq Yroxphqzhuwhq/ xqdekçqjlj gdyrq/ re ghu Vwr� ehujdqjvnrh!}lhqw }hlwxqdekçqjlj rghu
}hlwdekçqjlj dqjhqrpphq zlug1 Gdehl lvw ghu Idnwru } lp }hlwdekçqljhq Whup i u dooh yhuphv0
vhqhq Wursihq qhjdwly/ g1 k1 ghu Vwr� ehujdqjvnrh!}lhqw n+w, zlug plw ghu ]hlw nohlqhu1 Ehl
qçkhuhu Ehwudfkwxqj }hljw glh Dqsdvvxqj plw nrqvwdqwhp n hlqh v|vwhpdwlvfkh Dezhlfkxqj/ glh
ehl doohq Wursihq dxiwulww1 Gdjhjhq olhihuw glh Dqsdvvxqj plw }hlwdekçqjljhp Vwr� ehujdqjvnr0
h!}lhqwhq n+w, hkhu }xiçooljh Dezhlfkxqjhq/ zdv lq Deelogxqj 919 yhughxwolfkw zlug1 Xuvdfkh i u
glhvhv Yhukdowhq ndqq vhlq=

� Ghu Vwr�wudqvsruwnrh!}lhqw lvw vhoevw yrq ghu Nrqwdnw}hlw dekçqjlj1

� Dov jhvfkzlqgljnhlwvehvwlpphqg zlug lp Prghoo qxu ghu Vwr�wudqvsruw gxufk glh Skdvhq0
juhq} çfkh ehwudfkwhw xqg glh Gl�xvlrq ghv Zdvvhuv lp Nrkohqglr{lg zlug qlfkw ehu fnvlfk0
wljw1 Zhqq glhvh Yhuhlqidfkxqj qlfkw }xoçvvlj lvw/ gdqq eohlew glh Nrq}hqwudwlrq ghv Zdvvhuv
xp ghq Wursihq qlfkw xqjhiçku Qxoo xqg hv eloghw vlfk hlq Nrq}hqwudwlrqvjudglhqw xp ghq
Wursihq dxv1 Irojolfk wulww U fnwudqvsruw hlq xqg ghu Vwr� ehujdqjvnrh!}lhqw zlug vfkhlqedu
huqlhguljw1

� Plw ghu Nrqwdnw}hlw çqghuw vlfk gdv Wursihqyroxphq xqg glh Wursihqirup/ zdv vlfk lq ghp
olqhduhq ]xvdpphqkdqj }zlvfkhq Wursihqrehu çfkh xqg Wursihqyroxphq grnxphqwlhuw1 Gd0
plw lvw ghu Nu ppxqjvudglxv qlfkw qxu ùuwolfk yhuvfklhghq/ vrqghuq dxfk }hlwdekçqjlj1
Qlppw pdq dq/ gd ghu Vwr� ehujdqjvnrh!}lhqw yrp Nu ppxqjvudglxv dekçqjw/ gdqq
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Deelogxqj 919= Gl�huhq} yrq jhphvvhqhp Yroxphq }x ehuhfkqhwhp Yroxphq i u ghq Wursihq 7 dxv
Vhulh 4 ehl 5<:N xqg 9> 5PSd

nùqqwh pdq hlqh ]hlwdekçqjljnhlw ghv Vwr� ehujdqjvnrh!}lhqwhq huzduwhq1 Glh olqhduhq ]x0
vdpphqkçqjh yrq Y +w, jhjhq D +w, xqg yrq n +w, jhjhq w nùqqhq vlfk dxfk dxijuxqg ghv
hqjhq Ph ehuhlfkv hujhehq1

� Hv nùqqhq dqghuh Juù hq vhlq/ glh vhoevw gluhnw yrq ghu ]hlw dekçqjhq1

Glh Gl�huhq} }zlvfkhq Ph zhuw xqg plw nrqvwdqwhp Vwr�gxufkjdqjvnrh!}lhqwhq dqjhsd whq Yr0
oxphq ehwuçjw lq ylhohq Içoohq qlfkw phku dov 	3/4pp

$
> hv zlug klhu hlq H�hnw glvnxwlhuw/ ghu vlfk

lq ghu Juù hqgrugqxqj yrq 3/5( ghv Ph zhuwhv ehzhjw1
Lq Wdehooh 914 vlqg glh Zhuwh i u n e}z1 n ' xqg } }xvdpphqjhwudjhq1Zlh pdq vrzrko lq

Deelogxqj 918 zlh dxfk lq ghu Wdehooh 914 hunhqqhq ndqq/ lvw n ' lpphu juù hu dov n> zhqq dxfk qxu
jhulqji jlj1 Glhv lvw yhuvwçqgolfk/ zhqq pdq ehu fnvlfkwljw/ gd n ' @ n +w @ 3, i u glh }hlwdekçqjljh
Prghoolhuxqj lvw1 Hehqvr xqwhuvfkhlghq vlfk glh Devroxwzhuwh i u glh Phvvxqjhq yrq 5<: xqg 646N
qlfkw/ ehl 668N vlqg glh Zhuwh hwzdv kùkhu1

Lq Deelogxqj 91: lvw ghu }hlwdekçqjljh Vwr� ehujdqjvnrh!}lhqw dxv ghu Prghoolhuxqj jhjhq
glh ]hlw dxijhwudjhq1 Ghu Hlq x ghu Yruvçwwljxqj lvw ghxwolfk hunhqqedu/ zlh vlh glh Dxiwudjxqj
ghv Yroxphqv yrq ghu ]hlw +Deelogxqj 918, ehuhlwv yhupxwhq oç w1 Vr lvw n ghv huvwhq Wursihqv
ghu Vhulh dp juù whq xqg ghu i u ghq gulwwhq Wursihq dp nohlqvwhq1 Dehu qlfkw qxu ghu Zhuw
lvw xqwhuvfklhgolfk/ vrqghuq dxfk glh Vwhljxqj1 Wursihq 7 xqg 9 kdehq hlqh çkqolfkh Vwhljxqj/
zçkuhqg i u Wursihq 8 hlqh ghxwolfk nohlqhuh Vwhljxqj dxiwulww1 Gd glh ]hlwdekçqjljnhlw ghv pr0
ghoolhuwhq Vwr� ehujdqjvnrh!}lhqwhq ghq Nrq}hqwudwlrqvyhuodxi vhku jxw zlhghujlew/ vfkhlqw ghu
U fnwudqvsruw ghv Zdvvhuv ghq Sur}h }x ehhlq xvvhq1 Lp Prghoo zlug johlfk}hlwlj hlqh yroovwçqglj
krprjhqlvlhuwh Nrkohqglr{lgskdvh dqjhqrpphq/ vr gd pdq plw vwhljhqghu Yruvçwwljxqj gxufk glh
yrukhujhkhqghq Zdvvhuwursihq ghq Ehwudj ghu Vwhljxqj lpphu nohlqhu zhughq odvvhq vroowh1 Glh
Prghoohujheqlvvh odvvhq dehu nhlqh vrofkh Uhlkhqirojh }x/ vr gd r�hqvlfkwolfk glhvh Dqqdkph zçk0
uhqg ghu Phvvxqj qlfkw hui oow zlug1

;4
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Vhulh Wursihq n@43 % /�0 +1 n ' @43 % /�0 +1 }@43 % 2 0 +1 -
4 7 3/;38 	 3/353 3/<;7 	 3/349 04/<4 	 3/4<

8 3/99: 	 3/345 3/:78 	 3/359 03/;8 	 3/59

5<:N xqg 9 3/785 	 3/348 3/8;3 	 3/348 04/47 	 3/4;

9/5PSd 5 ; 3/<55 	 3/34: 4/3: 	 3/353 04/9; 	 3/55

< 3/;4; 	 3/344 3/<47 	 3/33; 04/48 	 3/3<

4 4 4/:3 	 3/34; 4/<4 	 3/359 07/36 	 3/7;

5 4/98 	 3/363 4/<5 	 3/349 07/7: 	 3/58

6 4/6< 	 3/365 4/:; 	 3/365 08/85 	 3/38

7 4/:< 	 3/359 5/3< 	 3/346 07/4; 	 3/4<

646/7N xqg 5 8 4/99 	 3/35< 5/33 	 3/349 07/<8 	 3/55

47/6PSd 9 4/83 	 3/359 4/;3 	 3/348 07/49 	 3/53

: 4/93 	 3/359 4/;< 	 3/34: 07/55 	 3/57

6 ; 4/:: 	 3/353 4/<; 	 3/34: 06/45 	 3/59

< 4/99 	 3/355 4/<4 	 3/348 06/76 	 3/53

43 4/86 	 3/366 4/;; 	 3/35: 07/85 	 3/68

4 4 5/<3 	 3/363 6/46 	 3/363 08/4; 	 3/93

5 6/47 	 3/37; 6/8; 	 3/357 0:/57 	 3/73

6 5/<3 	 3/367 6/54 	 3/34: 07/<7 	 3/5:

5 7 5/3: 	 3/453 5/4; 	 3/354 04/<4 	 3/6:

668/7N xqg 8 7/33 	 3/377 7/79 	 3/347 043/95 	 3/::

56PSd 9 6/:5 	 3/36; 7/3< 	 3/358 0;/98 	 3/89

6 ; 6/<6 	 3/35; 7/53 	 3/34; 0:/3; 	 3/9;

< 6/<8 	 3/349 7/3; 	 3/367 06/3; 	 3/;3

43 6/:: 	 3/377 7/4: 	 3/367 0</8< 	 3/;3

Wdehooh 914= ]xvdpphqidvvxqj ghu Prghoolhuxqjvhujheqlvvh1 Hv ehghxwhq= n lvw ghu Vwr� ehujdqjv0
nrh!}lhqw lp }hlwxqdekçqjljhq Prghoo> n ' xqg } ehvfkuhlehq glh ]hlwdekçqjljnhlw ghv
Vwr� ehujdqjvnrh!}lhqwhq/ zrehl n ' ghq nrqvwdqwhq Whup xqg } ghq Idnwru lp }hlw0
dekçqjljhq Whup gduvwhoow
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Deelogxqj 91:= ]hlwolfkhu Yhuodxi ghv prghoolhuwhq Vwr� ehujdqjvnrh!}lhqwhq i u 5<: N xqg 9/5
PSd i u hlqh lq vlfk jhvfkorvvhqh Vhulh +Vhulh 4,/ zrehl Wursihq 7 ghq huvwhq Wursihq
ehl wurfnhqhp Nrkohqglr{lg gduvwhoow

Ehwudfkwhw pdq glh Whpshudwxudekçqjljnhlw ghu }hlwxqdekçqjlj prghoolhuwhq Vwr� ehujdqjvnr0
h!}lhqwhq lq ghu Skdvhqjuhq} çfkh/ vr hukçow pdq Deelogxqj 91;1 Zhuwhw pdq glhvh Dekçqjljnhlw

plw Kloih hlqhv Duukhqlxvdqvdw}hv n @ n
3
h %

4 56 7 +yjo1 Vhlwh 9<, dxv/ vr hukçow pdq i u glh irupdoh
Dnwlylhuxqjvhqhujlh H 8 hlqhq Zhuw yrq 67

) 9+;: < 1 Ghu Gxufkwulww ghv Zdvvhuv gxufk glh Skdvhq0
juhq}h lvw plw hlqhu ghxwolfk kùkhuhq Whpshudwxudekçqjljnhlw yhuexqghq dov ghu Gxufkwulww yrq
Nrkohqglr{lg/ zdv vlfk lp Zhuw i u glh Dnwlylhuxqjvhqhujlh zlhghuvslhjhow1 Pdq �qghw i u ghq
Zdvvhu ehuwulww hwzd ghq guhlidfkhq Zhuw zlh i u ghq ghv Nrkohqglr{lgv1 Gd dxfk glh Dnwlylh0
uxqjvhqhujlh ghu Vhoevwgl�xvlrq yrq Zdvvhu plw 4:/:

) 9+;: < +ehuhfkqhw dxv Zhuwhq yrq Kduulv xqg
Zrroi ^66`, ghxwolfk nohlqhu dov ghu jhixqghqh Zhuw lvw/ p vvhq zhlwhuh Sur}hvvh dq glhvhp Yrujdqj
ehwhloljw vhlq1 Glh Vçwwljxqj ghv Nrkohqglr{lgv plw Zdvvhu gxufk ghq Wudqvsruw yrq Zdvvhu0
prohn ohq dxv ghu Wursihqrehu çfkh nùqqwh dxfk dov Yhugdpsixqj yhuvwdqghq zhughq/ zrehl glh
lqwhuprohnxoduhq Zhfkvhozlunxqjhq lp Gdpsi zhjhq ghu qlhguljhuhq Glfkwh jhulqjhu vlqg dov lq
ghu Nrkohqglr{lgskdvh1 Glh Yhugdpsixqjvhqwkdoslh i u Zdvvhu ehl Qrupdoguxfn jhjhq ehu Oxiw
ehwuçjw ehl Udxpwhpshudwxu 76/<;

) 9+;: < ^63` xqg dp Vlhghsxqnw 73/98
) 9+;: < ^63`1 Glhvh Zhuwh jhehq

hlq Pd i u ghq Hqhujlhdxizdqg }xp Oùvhq ghu vwdunhq Zhfkvhozlunxqjhq }zlvfkhq ghq Zdv0
vhuprohn ohq lq ghu Io vvljnhlw dq1 Glh jhixqghqh Whpshudwxudekçqjljnhlw ghv Skdvhqgxufkwulwwv
yrq Zdvvhuprohn ohq lvw hwzdv jhulqjhu dov glh Yhugdpsixqjvhqwkdoslh/ dehu vlh vfkolh w dxfk ghq
Hqjhujlhjhzlqq gxufk glh Vroydwlvlhuxqj plw Nrkohqglr{lg hlq1

Qdfk Johlfkxqj 818 dxi Vhlwh 97 vwhkhq glh ehlghq Vwr� ehujdqjvnrh!}lhqwhq lq ghu Skd0
vhqjuhq} çfkh ehu ghq Yhuwhloxqjvnrh!}lhqwhq lp Yhukçowqlv1 Dxi ghq Gxufkjdqj ghv Zdvvhuv

;6
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Deelogxqj 91;= Whpshudwxudekçqjljnhlw ghv }hlwxqdekçqjlj prghoolhuwhq Vwr� ehujdqjvnrh!}lhq0
whq1

ehuwudjhq jlow

n

, - .= @
f
> >, - .;? @A@
f
>, - .;? @A@ n

, - .B >

zrehl n

, - .= ghu Vwr�wudqvsruw ghv Zdvvhuv dxv ghp Nrkohqglr{lgnrqwlqxxp lq ghq Zdvvhuwursihq
xqg n

, - .B dxv ghp Zdvvhuwursihq lq gdv Nrqwlqxxp ehghxwhw1 Ghu rehq eh}hlfkqhwh Vwr� ehu0
jdqjvnrh!}lhqw n hqwvsulfkw n

, - .B ghu V|vwhpdwln glhvhu Johlfkxqj1 Lq qdfkirojhqghu Wdehooh vlqg
glh Johlfkjhzlfkwvgdwhq nxu} }xvdpphqjhid w=

Whpshudwxu 2 N 5<: 646 668

Johlfkjhzlfkwvnrq}hqwudwlrq f
> >, - .;? @C@ @ +D: << 86/:; 87/3: 87/3;

Johlfkjhzlfkwvnrq}hqwudwlrq f
>, - .;? @C@ @ +D: << 3/378 3/457 3/4;:

Yhuwhloxqjvnrh!}lhqw N E @ E F FG - H�I J JE F G - H�I J J 44<8/4 769/3 5;</5

Glh vwdunh Whpshudwxudekçqjljnhlw ghv Yhuwhloxqjvnrh!}lhqwhq i kuw gd}x/ gd pdq i u ghq Vwri0
i ehujdqjvnrh!}lhqw n

, - .= i u Zdvvhu lq ghq Wursihq idvw nhlqh Whpshudwxudekçqjljnhlw phku
�qghw1 Dx hughp lvw ghu Zhuw plw 43 K ( 0 + 1 vhku krfk1

Devfkolh hqg vroohq glh Hujheqlvvh plw Olwhudwxugdwhq yhujolfkhq zhughq1 Sulq}lslhoo olhjw hlq
Io vvlj0Io vvlj0V|vwhp yru zlh }1 E1 dxfk glh ehlghq Dxwruhqjuxsshq Jduqhu hw do1 ^55` xqg Vd0
zlvwrzvnl xqg Dxvwlq ^:7` xqwhuvxfkw kdehq xqg ghuhq Hujheqlvvh lq Wdehooh 915 }xvdpphqjhid w
vlqg1 Jduqhu hw do1 phvvhq ghq Dx ùvxqjvsur}h yrq Zdvvhuwursihq lq hlqhu rujdqlvfkhq Skdvh
ehl }zhl yhuvfklhghqhq Nrorqqhqoçqjhq yrq 48 e}z1 98 fp/ zdv ehl ghq Idoojhvfkzlqgljnhlwhq yrq

;7
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idoohqghu/ jhvçwwljwhu Wursihq> Jduqhu/ Irrug/ Wd|hedq ^55`

glvshuvh Skdvh nrqwlqxlhuolfkh Skdvh Ulfkwxqj n@
0 +1

Zdvvhu l0Exwdqro $ 4/4 �43 K L

Zdvvhu Ixuixudo $ 4/4 � 4/: �43 K L

Zdvvhu Ehq}|odonrkro $ 8/9 � ;/6 �43 K M

Zdvvhu Hwk|odfhwdw $ 5/5 � 6/4 �43 K L

hehqh Juhq} çfkh/ Oùvxqjvplwwho jhu kuw> Vdzlvwrzvnl/ Dxvwlq ^:7`

Dqlolq Zdvvhu $ 3/: � 5/8 �43 K M

Zdvvhu Dqlolq $ 3/58 � 5 �43 K M

l0Exwdqro Zdvvhu $ 3/78 � 4 �43 K M

Zdvvhu l0Exwdqro $ 3/78 � 5 �43 K M

Hwk|odfhwdw Zdvvhu $ 4/5 � 8 �43 K M

Zdvvhu Hwk|odfhwdw $ 3/8 � 5/8 �43 K M

plw Nrkohqglr{lg dov Oùvxqjvplwwho

�0Wrfrskhuro Nrkohqglr{lg $ 4� 7 � 43 K M ]hkqghu ^438`

Pdlvnhlpùo Nrkohqglr{lg $ 7� 8 � 43 K N Mçjhu ^76`

q0Qrqdqvçxuh Nrkohqglr{lg $ 4� 5 Jdqvzlqgw ^54`

Vtxdodq Nrkohqglr{lg $ 3/7 �4 � 43 K L P oohu0Kdjhgruq ^95`

Zdvvhu Nrkohqglr{lg $ 3/7 �7 � 43 K O hljhqh Duehlw

Wdehooh 915= ]xvdpphqidvvxqj ghu Ph gdwhq dxv ghq H{shulphqwhq yrq ^:7` xqg ^55` xqg hlqljhq
Duehlwhq plw yhuglfkwhwhp Nrkohqglr{lg

jhvfkçw}whq 43
P QR +zlug qlfkw dqjhjhehq, }x Nrqwdnw}hlwhq yrq 4 elv 43 v i kuw1 Gdjhjhq phvvhq

Vdzlvwrzvnl xqg Dxvwlq lq hlqhu U ku}hooh plw hehqhu Juhq} çfkh/ zrehl glh Oùvxqjvplwwhoskd0
vh plw ghu }zhlwhq Skdvh jhvçwwljw xqg lq Uxkh lvw/ zçkuhqg glh H{wudnwskdvh jhu kuw zlug/ xp
ghq Nhuqskdvhqwudqvsruw }x ehvfkohxqljhq1 Glh Hujheqlvvh zhughq dxv ghu ]hlw ehuhfkqhw/ glh
ehqùwljw zlug/ elv gdv V|vwhp gdv Johlfkjhzlfkw huuhlfkw kdw1 Dx hughp vlqg qxu glhmhqljhq Vwr�0
v|vwhph yrq ghq Dxwruhq yhuzhqghw zrughq/ glh lq Yruyhuvxfkhq hlqh vwdeloh Juhq} çfkh yruzhlvhq1
Ehlgh Dxwruhqjuxsshq phvvhq ghq Vwr� ehujdqjvnrh!}lhqwhq eh}rjhq dxi glh oùvhqgh Skdvh +@
nrqwlqxlhuolfkh Skdvh lq Wdehooh 915,1 Vdzlvwrzvnl xqg Dxvwlq �qghq plw lkuhu Ph phwkrgh ghxw0
olfk qlhguljhuh Zhuwh i u ghq Vwr�gxufkjdqj dov Jduqhu hw do11 Dqkdqg ghu ehlghq Vwr�v|vwhph
Zdvvhu2l0Exwdqro xqg Zdvvhu2Hwk|odfhwdw lvw jxw }x hunhqqhq/ gd hv vlfk gdehl xp hlqhq Idnwru
43 kdqghow1 Gd hv vlfk qdfk Vdzlvwrzvnl xqg Dxvwlq xp vwdeloh V|vwhph kdqghow/ px ghu Xqwhu0
vfklhg lq ghu Ph phwkrgh ehju qghw vhlq1 Lq ehlghq Içoohq zlug glh oùvhqgh Skdvh ehzhjw/ xp
ghq Nhuqskdvhqwudqvsruw }x ehvfkohxqljhq1 Zçkuhqg Vdzlvwrzvnl xqg Dxvwlq elv }xp Huuhlfkhq
ghv Johlfkjhzlfkwv phvvhq/ eohlehq Jduqhu hw do1 zhlw gdyrq hqwihuqw1 Rezrko glh hljhqhq Phvvxq0
jhq qlfkw elv }xp Huuhlfkhq ghv Johlfkjhzlfkwv gxufkjhi kuw zxughq/ nùqqwhq glh Hujheqlvvh dxfk
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dxi hlqhq Hlq x ghv U fnwudqvsruwv dxi glh Ph zhuwh klqzhlvhq/ vr zlh hv ghu Olwhudwxuyhujohlfk
yhupxwhq oç w1

Lp xqwhuhq Whlo ghu Wdehooh vlqg Duehlwhq plw ehunulwlvfkhp Nrkohqglr{lg dov Oùvxqjvplw0
whoskdvh dxijhi kuw1 Pdq hunhqqw ghxwolfkh Xqwhuvfklhgh }zlvfkhq ghq Hujheqlvvhq1 Sulq}lslhoo
xqwhuvfkhlghq vlfk glh i qi Duehlwhq ehl ghu Gxufki kuxqj xqg Dxvzhuwxqj ghu Phvvxqjhq1 Mçjhu
^76` ehredfkwhw glh Dx ùvxqj hlqhv Pdlvnhlpùowursihqv lq Nrkohqglr{lg1 Ghu Ùowursihq zlug dq
hlqhu Ndslooduh dxijhkçqjw/ glh plw hlqhu Pdjqhwvfkzhehzddjh jhnrsshow lvw/ vr gd glh Çqghuxqj
ghv Wursihqjhzlfkwv plw ghu Nrqwdnw}hlw jhphvvhq zlug1 ]xu Dxvzhuwxqj vhlqhu Phvvxqjhq qlppw
hu dq/ ghu jhvfkzlqgljnhlwvehvwlpphqgh Vfkulww lvw glh Gl�xvlrq lp Nrkohqglr{lg/ g1 k1 ghu Wudqv0
sruw lp Zdvvhu xqg ghu ßehuwulww gxufk glh Skdvhqjuhq}h lvw xqhqgolfk vfkqhoo1 Vhw}w pdq ghq
Vwr� ehujdqjvnrh!}lhqwhq lq glh Gh�qlwlrqvjohlfkxqj ghu Vkhuzrrg}dko Vk

Vk @
n g

G

hlq xqg qlppw pdq plw Vk @ 5 dov Wudqvsruwphfkdqlvpxv lq ghu Pdlvnhlpùoskdvh prohnxoduh Gli0
ixvlrq dq/ vr ndqq pdq ghq Gl�xvlrqvnrh!}lhqwhq G devfkçw}hq1 Mçjhu �qghw plw glhvhu Phwkrgh
dxfk Zhuwh i u ghq Gl�xvlrqvnrh!}lhqwhq/ glh plw ghq lq ghu Olwhudwxu dqjhjhehqhq Zhuwhq i u glh
Gl�xvlrqvnrh!}lhqwhq yrq Pdlvnhlpùo lq Nrkohqglr{lg jxw ehuhlqvwlpphq1 Glh Dqqdkph/ ghq
Pdlvnhlpùowudqvsruw lp Nrkohqglr{lg plw Kloih ghu prohnxoduhq Gl�xvlrq }x ehvfkuhlehq/ vfkhlqw
dovr ghu Uhdolwçw qdkh }x nrpphq1 Jdqvzlqgw ^54` ehredfkwhw glh }hlwolfkh Yhuçqghuxqj ghv Wurs0
ihqyroxphqv plw Kloih hlqhu Ylghrndphud/ zrplw glh Dx ùvxqjvjhvfkzlqgljnhlw hlqhv kçqjhqghq
q0Qrqdqvçxuhwursihqv lq nrpsulplhuwhv Nrkohqglr{lg ehvwlppw zlug1 Hv zlug hlqh Dekçqjljnhlw
ghv Vwr� ehujdqjvnrh!}lhqwhq yrq ghu ]hlw jhphvvhq1 Pdq �qghw hlqhq dqiçqjolfkhq lqvwdwlr0
qçuhq Devfkqlww/ ghu lq hlqhq vwdwlrqçuhq Sur}h ehujhkw/ zdv gxufk glh ehl ghu Wursihqelogxqj
dxiwuhwhqghq vwdunhq Wxuexohq}hq hunoçuw zlug1 Lp Jhjhqvdw} }x doohq dqghuhq Duehlwhq zhlvw ghu
Vwr� ehujdqjvnrh!}lhqw lq Dekçqjljnhlw yrp Guxfn phkuhuh H{wuhpd dxi1 Gdv hqwzlfnhowh Pr0
ghoo edvlhuw dxi ghu Dgglwlrq ghu Wudqvsruwzlghuvwçqgh lq ghu Io vvljnhlwv0 xqg Ioxlgskdvh/ xqg
ghpZlghuvwdqg lq ghu Juhq} çfkh1 Ohw}whuhu zlug ehu ghq Jleevvfkhq Juhq} çfkhqh{}hvv dxvjh0
gu fnw/ ghu glh ßehuvfkx nrq}hqwudwlrq ghu Ioxlgprohn oh lq ghu Skdvhqjuhq} çfkh ehvfkuhlew1 Glh
Dxwrulq �qghw glh ehvwh Dqsdvvxqj ghv jhphvvhqhq Jhvdpwsur}h / zhqq pdq zlh Mçjhu yroovwçqgl0
jh Gxufkplvfkxqj dxi ghu Vhlwh ghu Io vvljnhlw dqqlppw xqg dxi ghu Ioxlgvhlwh ghq Gl�xvlrqvph0
fkdqlvpxv hlqhu Io vvljnhlw }xjuxqgh ohjw1 Rezrko Mçjhu xqg Jdqvzlqgw glhvhoeh Lghh }xjuxqgh
ohjhq/ hujhehq glh Phvvxqjhq vhku yhuvfklhghqh Zhuwh i u ghq Vwr� ehujdqjvnrh!}lhqwhq/ zrehl
glh Zhuwh yrq Jdqvzlqgw dxfk lq nrqyhqwlrqhoohq V|vwhphq plw ghxwolfk vlfkweduhu Juhq} çfkhq0
lqvwdelolwçw qlfkw jhixqghq zhughq xqg ghvkdoe dov }x jur huvfkhlqhq1 ]hkqghu ^438` kdw ghq
Vwr� ehujdqj hlqhv uxkhqghq/ hehqhq Ylwdplq H0Ilopv lq gdu ehu klqzhjvwuùphqghv Nrkohqgl0
r{lg lq Dekçqjljnhlw yrq ghu Uh|qrogv}dko xqwhuvxfkw1 Zlh Mçjhu ehvfkuhlew dxfk ]hkqghu vhlqhq
jhphvvhqhq Nrq}hqwudwlrqvyhuodxi lq Dekçqjljnhlw yrq ghu ]hlw plw hlqhp Vwr� ehujdqjvnrh!}l0
hqwhq/ ghp ghu Nrq}hqwudwlrqvjudglhqw lp Nrkohqglr{lg }xjuxqgh jhohjw lvw1 Vhlqh Ph hujheqlvvh
kdw hu irojhqghupd hq }xvdpphqjhid w=

41 Vwr� ehujdqjv0 xqg Gl�xvlrqvnrh�}lhqw yrq Ylwdplq H lq Nrkohqglr{lg }hljhq glh johlfkh
Whpshudwxu0 xqg Guxfndekçqjljnhlw1

51 Ehl johlfkhu Nrkohqglr{lgglfkwh �qghw pdq i u ghq Vwr� ehujdqjvnrh!}lhqwhq nhlqh Xqwhu0
vfklhgh dxijuxqg yhuvfklhghqhu Whpshudwxu1

61 Ehl johlfkhu Whpshudwxu dehu vwhljhqghu Nrkohqglr{lgglfkwh +yrq 983 dxi ;83
S T
Q;U , qlppw ghu

Vwr� ehujdqjvnrh!}lhqw xp ghq Idnwru 5 de1

;9



916 Hujheqlvvh

glvshuvh Skdvh nrqwlqxlhuolfkh Skdvh H{wudnw Ulfkwxqj n@
P QR

Zdvvhu Nrkohqglr{lg Nrkohqglr{lg # 4� 6 � 43 K N

Zdvvhu Nrkohqglr{lg Nrkohqglr{lg $ 4� 5/8 �43 K M

Zdvvhu Nrkohqglr{lg Zdvvhu $ 3/7 �4 � 43 K O

Zdvvhu Nrkohqglr{lg Zdvvhu # 4 � 43 K L

Zdvvhu Nrkohqglr{lg Skhqro $ 6 � 43 K M

Wdehooh 916= ]xvdpphqidvvxqj ghu Hujheqlvvh ghu Vwr� ehujdqjvxqwhuvxfkxqjhq i u dooh lq glhvhu
Duehlw xqwhuvxfkwhq Vwr�v|vwhph

Gdudxv vfkolh w ghu Dxwru/ gd ghu Vwr�dxvwdxvfk yrp Gl�xvlrqvzlghuvwdqg lq ghu Ioxlgskdvh
ehvwlppw zlug1 Dxfk klhu zlug glh Gl�xvlrq lq ghu Nrkohqglr{lgskdvh dov jhvfkzlqgljnhlwvehvwlp0
phqg jhphvvhq1 Zlh Deelogxqj BB }hljw/ nùqqhq glh hljhqhq Phvvxqjhq glh huvwhq ehlghq Dxvvdjhq
qlfkw ehvwçwljhq1 Glh Whpshudwxudekçqjljnhlw ghv Vwr� ehujdqjvnrh!}lhqwhq lvw ghxwolfk kùkhu
dov glh ghv Gl�xvlrqvnrh!}lhqwhq/ irojolfk �qghw pdq Xqwhuvfklhgh lp Vwr� ehujdqjvnrh!}lhqwhq
i u yhuvfklhghqh Whpshudwxuhq ehl johlfkhu Nrkohqglr{lgglfkwh1 Çkqolfkh Hujheqlvvh zlh ]hkqghu
kdw dxfk P oohu0Kdjhgruq ^95` dq olhjhqghq Vtxdodqwursihq lq hlqhp uxkhqghq Nrkohqglr{lgnrqwl0
qxxp hukdowhq1 Dxfk glh Dxvzhuwxqj ghu Urkgdwhq ehuxkw dxi ghu johlfkhq Dqqdkph1 Ehwudfkwhw
pdq qlfkw ghq Vwr�wudqvsruw lp Nrkohqglr{lg/ vrqghuq ghq Vwr�gxufkwulww gxufk glh Skdvhqjuhq}h
dov jhvfkzlqgljnhlwvehvwlpphqg/ vr hujhehq vlfk ghxwolfk nohlqhuh Zhuwh i u ghq Vwr� ehujdqjvnr0
h!}lhqwhq1

]xvdpphqidvvhqg vroohq glh Hlq}hohujheqlvvh ghu guhl Vwr�wudqvsruwxqwhuvxfkxqjhq/ Zdvvhu
lqv Nrkohqglr{lg +Ndslwho 9,/ Nrkohqglr{lg lqv Zdvvhu +Ndslwho 8, xqg Skhqro dxv ghp Zdvvhu lqv
Nrkohqglr{lg +Ndslwho 7,/ xqwhuhlqdqghu yhujolfkhq zhughq1 Wdehooh 916 hqwkçow i u dooh lq ghu yru0
olhjhqghq Duehlw xqwhuvxfkwhq Vwr�v|vwhph glh Vwr� ehujdqjvnrh!}lhqwhq1Mh qdfk ehujhkhqghp
Vwr� vsdqqhq vlfk glh Zhuwh ehu guhl ]hkqhusrwhq}hq1 Lp elqçuhq V|vwhp vlqg glh Xqwhuvfklhgh
mh qdfk Prohn o xqg Ulfkwxqj ehvrqghuv jur 1 Dxfk glh Whpshudwxudekçqjljnhlw ghu Vwr� ehu0
jdqjvnrh!}lhqwhq lq ghu Skdvhqjuhq} çfkh lvw vhku yhuvfklhghq1 ßehuohjw pdq vlfk vshnxodwly/ zlh
ghqq glh Skdvhqjuhq} çfkh dxvvhkhq nùqqwh/ glh glh ehlghq Skdvhq yrqhlqdqghu wuhqqw/ vr nùqqwh
pdq vlfk dxi ghu zdvvhu}xjhzdqgwhq Vhlwh hlqhq doopçkolfkhq ßehujdqj xqg dxi ghu nrkohqglr{lg0
}xjhzdqgwhq Vhlwh hlqhq vfkqhoohq ßehujdqj yruvwhoohq/ gd glh lqwhuprohnxoduhq Zhfkvhozlunxqjhq
}zlvfkhq Zdvvhuprohn ohq ghxwolfk juù hu lvw dov }zlvfkhq Nrkohqglr{lgprohn ohq1 Vr lvw }zdu
gdv Nrkohqglr{lg lq ghu Odjh/ Zdvvhuvwr�eu fnhq ehu ghq Zdvvhuvwr� ghv Zdvvhuv dxv}xeloghq/
dehu xqwhuhlqdqghu vlqg qxu whpsruçuh Glsro0Glsro0Zhfkvhozlunxqjhq pùjolfk1 Hqwvsuhfkhqg lvw
ghu ßehujdqj ghv Zdvvhuv dxv ghp Zdvvhuyhuedqg vwdun whpshudwxudekçqjlj/ gd zlh ehl ghu Yhu0
gdpsixqj glhZdvvhuvwr�eu fnhq dxijheurfkhq zhughq p vvhq1 Hlqh ghqneduh Vwdelolvlhuxqj gxufk
Vroydwdwlrq plw Nrkohqglr{lg nùqqwh glh irupdoh Dnwlylhuxqjvhqhujlh ghv Gxufkwulwwv yrq 76 dxi
67

S VQDW X huqlhguljhq1 Zhlwhuklq vfkhlqw glh Whpshudwxudekçqjljnhlw ghv Nrkohqglr{lggxufkwulwwv qd0
kh}x xqdekçqjlj yrq ghu Ulfkwxqj xqg çkqolfk }xu Dnwlylhuxqjvhqhujlh ghu Nrkohqglr{lggl�xvlrq
lq Zdvvhu1 Glhvhv Hujheqlv vw w}w glh Yruvwhooxqj hlqhu Skdvhqjuhq}vfklfkw/ glh yrpZdvvhu jhsuçjw
lvw1 Xqwhu glhvhu Suçplvvh lvw doohuglqjv qlfkw }x yhuvwhkhq/ zduxp pdq nhlqh Whpshudwxuxqdekçq0
jljnhlw i u ghq Zdvvhu ehujdqj lq glh Zdvvhuskdvh �qghw1 Pdq nùqqwh klhu glh Dnwlylhuxqjvhqhujlh
ghu Vhoevwgl�xvlrq huzduwhq1 Glh Juxqgodjh glhvhu Glvnxvvlrq vwhoohq doohuglqjv glh ghq Dxvzhuwxq0
jhq }xjuxqgh olhjhqgh Prghooh gdu/ vr gd glh Hujheqlvvh yrq ghq yhuzhqghwhq Prghoohq jhsuçjw

;:



9 Vwr�wudqvsruw yrq Zdvvhu lq Nrkohqglr{lg

vlqg/ zlh pdq glhv dxfk dqkdqg ghv Olwhudwxuyhujohlfkv hunhqqhq ndqq1 Lq Wdehooh 916 huvfkhlqw dxi
ghq huvwhq Eolfn ehuudvfkhqg ghu yhujohlfkvzhlvh jur h Zhuw i u ghq Vwr� ehujdqj ghv Skhqrov lq
ghu Skdvhqjuhq} çfkh/ gdv johlfk}hlwlj gdv juù wh xqg dp zhqljvwhq  h{leoh Prohn o lvw1 Dxfk glh
Whpshudwxu0 xqg Guxfnxqdekçqjljnhlw ghv Zhuwv/ glh pdq dxijuxqg ghu Dxvzhuwxqj �qghw/ lvw
ehuudvfkhqg1 Glh Vwuxnwxu ghv Zdvvhuv çqghuw vlfk lp jhzçkowhq Guxfn0 xqg Whpshudwxuihqvwhu

ndxp/ vr gd glh Vroydwvwuxnwxu xp gdv Prohn o i u dooh Whpshudwxuhq çkqolfk vhlq vroowh1 Zdv
vlfk çqghuw/ lvw glh Vroydwlvlhuxqj gxufk Nrkohqglr{lgprohn oh/ gd glh Glfkwh ghv Nrkohqglr{lgv
yrq 833 elv <33

S T
QDU ydullhuw zlug1 Gd dehu nhlqh Guxfndekçqjljnhlw jhixqghq zxugh/ vfkhlqhq glh

Hljhqvfkdiwhq ghv Zdvvhuv }x ehuzlhjhq1 Zhlwhuklq eohlehq ehl ghu Glvnxvvlrq glhvhv Hujheqlvvhv
qrfk glh Pùjolfknhlw/ gd glh H�hnwh vhku nohlq vhlq pùjhq xqg gdkhu h{shulphqwhoo vfkzhu }x0
jçqjolfk vlqg rghu phkuhu H�hnwh vlfk jhudgh dxikhehq/ vr gd pdq glh hljhqwolfkhq Hlq x juù hq
qlfkw hunhqqhq ndqq1

917 Ihkohuglvnxvvlrq

Xp ghq Vwr�gxufkjdqj yrq Zdvvhu lqv Nrkohqglr{lg xqwhuvxfkhq }x nùqqhq/ zlug ghu Zdvvhu0
wursihq lq qlfkw jhvçwwljwhp Nrkohqglr{lg jheloghw1 Gd dxfk ghu Wursihq qrfk qlfkw jhvçwwljw lvw/
ehuodjhuq vlfk glh ehlghq Sur}hvvh ghv Nrkohqglr{lghlqwudjv lq ghq Wursihq xqg glh Dx ùvxqj ghv

Wursihqv1 Qdfk hlqhu nxu}hq ]hlwvsdqqh lvw glh Vçwwljxqj ghv Wursihqv dejhvfkorvvhq/ vr gd qxu
qrfk ghu Zdvvhuwudqvsruw ehredfkwhw zhughq ndqq1 De glhvhp ]hlwsxqnw zlug }xu Dxvzhuwxqj
Johlfkxqj 919 e}z1 91: yhuzhqghw=

Y +w, @
d. eY Y

e
h{s +�enw,� d

e
rghu

Y +w, @
d. eY Y

e
h{s

�

�en Y w� e
}

5
w
L �
� d

e
=

Lq glhvhq Johlfkxqjhq lvw gdv Yroxphq Y +w, lq Dekçqjljnhlw yrq ghu ]hlw glh Ph juù h plw hlqhp
Ihkohu yrq 3/38pp

M
1 Glh Sdudphwhu d xqg e vwdpphq dxv ghu Dxiwudjxqj Wursihqrehu çfkh

D+w, jhjhq Wursihqyroxphq Y +w,/ glh olqhdu plwhlqdqghu yhunq siw vlqg1 I u mhghq jhphvvhqhq
Wursihq zlug glhvh Dxiwudjxqj gxufkjhi kuw1 Ghu plwwohuh Ihkohu +grsshowh Vwdqgdugdezhlfkxqj,
lq d hqwvsulfkw hwzd 3/8 elv 4( xqg lq e hwzd 3/8( ghv Uhjuhvvlrqvzhuwhv1 Glh jhqdxhq Zhuwh xqg
Ihkohu vlqg lq Wdehooh :1<3 lp Dqkdqj :18 dxijhi kuw1

Y Y xqg n e}z1 Y Y > n Y xqg } vlqg dqsd eduh Sdudphwhu1 Y Y ehvfkuhlew gdv Wursihqyroxphq/ gdv
ghu Wursihq }xp ]hlwsxqnw w @ 3 kçwwh/ zhqq hu ehuhlwv jhvçwwljw zçuh1 n e}z1 n Y xqg } vwhoohq
glh Vwr�gxufkjdqjvnrh!}lhqwhq e}z1 ghvvhq ]hlwdekçqjljnhlw gdu1 Glh reljhq Johlfkxqjhq vlqg
plw Kloih qlfkwolqhduhu Uhjuhvvlrq +vlhkh Dqkdqj :15, dqjhsd w zrughq/ glh i u glh Sdudphwhu Y Y
xqg n e}z1 Y Y > n Y xqg } hlqh Vwdqgdugdezhlfkxqj dov vwdwlvwlvfkhq Ihkohu olhihuw/ glh lq Wdehooh 914
ehuhlwv dxijhi kuw zxughq1

;;



: Dqkdqj

:14 Glvnxvvlrq ghu Hlq}hoihkohu

:1414 Whuqçuhv V|vwhp

Ghu Ihkohu lq ghu Dxvjdqjvnrq}hqwudwlrq �f Y vhw}w vlfk dxv ghp Hlqzddjh0 xqg ghp Dx� ooihkohu
}xvdpphq=

f Y @ Hlqzddjh
Ph nroehqyroxphq

@
p Z
Y [

@, �f Y @
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Cf Y
Cp Z �p Z

�
�
�
�
.

�
�
�
�

Cf Y
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L
[ �Y [ = +:14,

Ehl hlqhu Hlqzddjh yrq pZ @ ;3	 3/334 pj xqg hlqhp Yroxphq yrq Y [ @ 583	 3/4 po hujlew
vlfk }x �f Y @ 7/4

Q TX =
Ghu Ihkohu lq ghu jhphvvhqhq Skhqronrq}hqwudwlrq �f \ vhw}w vlfk dxv ghp Dx� oo0 xqg ghp

Ndoleulhuihkohu }xvdpphq1 Ghu Dx� ooihkohu zlug ehvfkulhehq gxufk=

f @
p ]
Y \
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Cf \
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p ]
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L
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Y \ �Y \ = +:15,

Plw ghq Zhuwhq i u f \ � 5
Q TX > Y \ @ 8po xqg hlqhp jhvfkçw}whq Zhuw i u ghq Ihkohu lp Nroehq0

yroxphq yrq �Y \ @ 	433pp M zlug ghu Dx� ooihkohu 3/37
Q TX =

Ghu Ndoleulhuihkohu ghu H{wlqnwlrq H hujlew vlfk dxv ghp Ihkohu lq ghu Jhudghqvwhljxqj E xqg
ghp Ruglqdwhqdevfkqlww D ghu olqhduhq Uhjuhvvlrq/ glh gxufk irojhqgh Johlfkxqj ehvfkulhehq zlug=

H @ D.Ef @, f @
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L �E +:18,

xqg ghq Hlq}hoihkohuq i uH @ 3/4	 3/335 xqgD @ 3/3365	 </: �43 K N xqgE @ 3/3:76	5/3�43 K N XQ T
huuhfkqhw vlfk ghu Ndoleulhuihkohu }x 3/37

Q TX = Dov Vxpph i u ghq Ph ihkohu lq ghu Nrq}hqwudwlrq
zlug �f \ @ 	 3/3;

Q TX =

;<



: Dqkdqj

Glh Ehvwlppxqj ghv Ihkohuv lp Yroxphq ghv kçqjhqghq Wursihqv �Y ^ oç w vlfk dp hlqidfkvwhq
ehu gdv Yroxphq Y

_^ ghv Wursihqv lq Sl{ho huplwwhoq=

Y ^ @ Y
_^ i P

M
> +:19,

vr gd ghu Ihkohu lp Yroxphq
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zlug/ zrehl glh Ihkohu lp Pd vwde P xqg ghu Vwdxfkxqj ghu Ruglqdwh i hehqidoov ehu fnvlfkwljw
zhughq p vvhq1 I u ghq Pd vwde jlow

Pd vwde P @
Ndsloodugxufkphvvhu lqpp
Ndsloodugxufkphvvhu lqSl{ho

@
o

}

@, �P @

�
�
�
�

CP

Co
�o

�
�
�
�
.

�
�
�
�

CP

C}
�}

�
�
�
�
@

�o

}
.

o

}
L �}> +:1;,

vr gd plw o @9/593	 3/334pp xqg } @ 865 	 4Sl{ho ghu Ihkohu lp Pd vwde P @ 3/344:: 	
3/33335

Q;Q`�a b c d zlug1 Glh Vwdxfkxqj ghu Ruglqdwh zlug plw Kloih hlqhv Olqhdov i u glh Plnurvnrslh
ehvwlppw1 Gd}x zhughq glh Nrruglqdwhq yrq 7�p0Devwçqghq mhzhlov lq {0 zlh lq |0Ulfkwxqj
dejhwudjhq1 Plw i @

e;feCg jlow=
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Vhw}w pdq i u �| @ 9/986 	 3/34: xqg �{ @ 9/<66 	 3/359> vr hukçow pdq i @ 3/<93 	 3/339=
Xp ghq Ihkohu lp Yroxphq Y

_^ @ 65=357=;96Sl{ho
M
de}xvfkçw}hq zlug gdv Yroxphq dov Nxjho

dqjhqrpphq Y
_^ @

NM �u M 1 Plw hlqhp Udglxv yrq u @ 4<: 	 4Sl{ho zlug �Y
_^ @ 7�u

L
�u @

7;:=9;;Sl{ho
M
= Id w pdq glh reljhq Johlfkxqjhq }xvdpphq/ ehuhfkqhw pdq dov Ihkohu i u gdv

Yroxphq ghv kçqjhqghq Wursihqv �Y ^ @ 3/:96 pp
M
. 3/646 pp

M
. 3/4:3 pp

M
� 4>5pp

M
= Glhvh

Sur}hgxu ehvfkuhlew glh devroxwh Dezhlfkxqj yrp zdkuhq Zhuw/ ghu klhu dehu qlfkw ehusu iw
zhughq ndqq1 Ghu uhodwlyh Ihkohu hujlew vlfk gxufk Dxvzhuwhq phkuhuhu Irwrv hlqhv Wursihqv/
zrehl pdq dxi glhvhp Zhj hlqh Ihkohueuhlwh yrq 	�Y ^ @ 3/38 pp

M
hukçow1

Ghu Ihkohu lp Deuhl yroxphq �Yh ndqq qxu dejhvfkçw}w zhughq1 Glh Dxvzhuwxqj huirojw plw
Kloih hlqhv plwwohuhq Deuhl yroxphqv/ gdv dxv ghq Ph zhuwhq huplwwhow zlug1 Glhvhv ndqq i u ghq
hlq}hoqhq Wursihq xp �Yh @ 	8ppM vfkzdqnhq/ gd glh Deuhl jhvfkzlqgljnhlw qlfkw uhsurgx}lhu0
edu lvw1

:1415 Elqçuhv V|vwhp

I u Olwhudwxugdwhq lvw hlqh Ihkohudevfkçw}xqj vfkzlhulj/ gd kçx�j nhlqh Ph ihkohu dqjhjhehq vlqg1
Dx hughp p vvhq glh Gdwhq lq Whpshudwxu xqg Guxfn olqhdu lqwhusrolhuw zhughq/ xp glh hqwvsuh0
fkhqghq Zhuwh i u glh yhuzhqghwhq Ehglqjxqjhq }x hukdowhq1 Vr zlug ghu Ihkohu lq ghu Vçwwljxqjv0
glfkwh ��

> >@C@ gxufk hlqhq Deohvh0 xqg Lqwhusrodwlrqvihkohu }x ��
> >@A@ @ 	8

S T
Q U jhvfkçw}w1 Gdjhjhq

zlug ghu Ihkohu lq ghu Uhlqvwr�glfkwh ��
, - . gxufk Whpshudwxuvfkzdqnxqjhq e}z1 0judglhqwhq

ehvwlppw1 Lqqhukdoe ghu Ph }hlw i u hlqhq Wursihq olhjhq glhvh Vfkzdqnxqjhq ehl 	 3> 5N/ zrklq0
jhjhq ghu Judglhqw yrq rehq qdfk xqwhq lq ghu Nrorqqh hwzd 4N ehwuçjw1 Dov Eh}xjvwhpshudwxu
lvw qxu glh rehuh Whpshudwxuph vwhooh yhuzhqghw zrughq/ gd glh Ndslooduh/ dq ghu ghu Wursihq
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:14 Glvnxvvlrq ghu Hlq}hoihkohu

jheloghw zlug/ dxi ghuhq Kùkh hqghw/ vr gd nhlqh Plwwhoxqj ghu Ph zhuwh huirojw1 Qlppw pdq
ghq juù huhq Ihkohu dq/ vr zlug ��

, - . @ 	 4
S T
QDU =

Ghu Ihkohu lq ghu Vçwwljxqjvnrq}hqwudwlrq �f
> >i . - ? @A@ ehuxkw dxi qdfkvwhkhqghp ]xvdpphq0

kdqj=

f
> >i .�- ? @C@ @

�
> >@A@

P i . - .P
, - .

j K g F Fk H -g F Fk H -
>

glh }zhl ihkohuehkdiwhwh Juù hq hqwkçow

�f
> >i . - ? @A@ @

y
x
x
w

##

Cf
> >i .
- ? @A@
C�
> >@C@

$

��
> >@A@
$ L

.

##

Cf
> >i .
- ? @A@
C{
> >i . -

$

�{
> >i . -

$ L

@

y
x
x
x
x
w

3

E
C

��
> >@C@

P i . - .P
, - .

j K g F Fk H -g F Fk H -

4

F
D

L

.

3

E
C

�
> >@A@ P , - . �{ > >i . -

�

+P i . - �P
, - . , { > >i .
- .P

, - .
� L
4

F
D

L

=

Glh Dqjdeh hlqhv Ihkohuv i u ghq Vçwwljxqjvprohqeuxfk ndqq qxu jhvfkçw}w zhughq xqg zlug plw
5( ghv Ph zhuwhv dqjhqrpphq1 Dqkdqg hlqhv Ehlvslhov +Y68 plw s @ 47/6 PSd xqg W @ 646/7
N, vroo ghu Ihkohu huplwwhow zhughq1 Vhw}w pdq �

> >@A@ @ 4357	 6
S T
QDU xqg {

> >i .
- @ 3/353< 	 3/3338 vr

hujlew vlfk i u �f
> >i . - ? @A@ @ 3/35:

QDW XX =
Zlh lp reljhq Ndslwho ehuhlwv gdujhvwhoow/ lvw ghu Ihkohu lp �Y l
m dxv ghu Elogdxvzhuwxqj plw

	4/5pp
M
hlq Devroxwihkohu1 Gd klhu ghu Yroxphqyhuodxi lqqhukdoe hlqhv Wursihqv xqwhuvxfkw zlug/

huvfkhlqw ghu uhodwlyh Ihkohu 	 3/38 pp
M
vlqqyroohu1

Ghu Ihkohu lp Txrwlhqwhq �
n G - Ho 7 p vhw}w vlfk dxv ghu Ehvwlppxqj ghu Vwr�phqjh q

, - . xqg ghu
Wursihqyroxphq }xvdpphq1 q

, - . zlug dxv ghp Yroxphq ghv Wursihqv Y q ehl huirojwhu Vçwwljxqj
xqg ghu Johlfkjhzlfkwvnrq}hqwudwlrq yrq Zdvvhu lp Wursihq ehvwlppw=

q
, - .
Y l�m @

f
> >, - .;? @A@ Y q

Y l
m =

Irojolfk zlug ghu Ihkohu lp Txrwlhqwhq �
n G - Ho 7 p gxufk

�

�
q
, - .
Y l�m

�

@

�
�
�
�
�
�

C
� n G - Ho 7 p

�

Cf
> >, - .C? @C@

�
�
�
�
�
�

�f
> >, - .;? @A@ .

�
�
�
�
�
�

C
� n G - Ho 7 p

�

CY q

�
�
�
�
�
�

�Y q .

�
�
�
�
�
�

C
� n G - Ho 7 p

�

CY l
m

�
�
�
�
�
�

�Y l
m

@
Y q
Y l�m �f

> >, - .;? @A@ . f
> >, - .;? @A@
Y l�m �Y q .

f
> >, - .;? @A@ Y q

Y
L
l
m �Y l
m

ehvfkulhehq1 Hqwvsuhfkhqg zlh rehq/ zlug ghu Ihkohu lq ghu Johlfkjhzlfkwvnrq}hqwudwlrq�f
> >, - .;? @A@

ghv Zdvvhuv lp Zdvvhu dxvjhuhfkqhw1 Plw Y q @ 7:/99 	 4/5 pp
M
> f
> >, - .;? @A@ @ 4/487 	 3/35:

Q;W XX
xqg Y l�m @ 79/:: 	 4/5 pp

M
+Ph zhuwh dxv Y68/ Wursihq 44, hujlew vlfk i u �

� n G - Ho 7 p
�

@ 3/35:8Q;W XX . 3/959
Q;W XX . 3/3736

Q;W XX @ 3/9<7
QDW XX = Ehu fnvlfkwljw pdq qxu ghq uhodwlyhq Ihkohu lq Y q xqg

Y l�m / vr zlug �
� n G - Ho 7 p

�

@ 3/35:8
QDW XX . 4/56�43 K M QDW XX . 4/59�43 K M Q;W XX @ 3/36

QDW XX =

Cf
> >i . -

C�
> >@C@ ��

> >@A@ @
�
, - Y �

n G - Ho 7 p P
, - .

f
> >i .�- ? @A@

�

P i . - �
r F FJ�J K r G - sE F Fk H - I J�J

� L �� > >@A@ @ 3/555
pro

o
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: Dqkdqj

Cf
> >i . -

C�
, - Y ��

, - Y @
P i .
- f > >i . - ? @C@ � �

> >@C@ . n G - Ho 7 p P
, - .

f
> >i . - ? @C@

�

P i . - �
r F FJ�J K r G - sE F Fk H - I J�J

� L ��
, - Y @ 3/3355

pro

o

Cf
> >i . -

Cf
> >i .
- ? @A@ �f

> >i .
- ? @A@ @

n G - Ho 7 p t u v P
, - . �� > >@A@ � �

, - Y �. �
, - Y �� , - Y � �

> >@A@ �
�

P i .
- f > >i . - ? @C@ . �
, - Y � �

> >@C@
� L �f

> >i .�- ? @C@ @ 03/3597
pro

o

Cf
> >i . -

C
� n G - Ho 7 p

��

�
q
, - .
Y l
m

�

@
P
, - .

P i . - �
r F FJ�J K r G - sE F Fk H - I J�J

�

�
q
, - .
Y l
m

�

@ 3/8:
pro

o
e}z1 3/358

pro

o

Glh Ihkohu lp Txrwlhqwhq
� n G - Ho 7 p

�

vlqg dov Devroxw0 e}z1 uhodwlyhu Ihkohu ehuhfkqhw1

:15 Qlfkwolqhduh Uhjuhvvlrq

Hlqh qlfkwolqhduh Uhjuhvvlrq ndqq gdqq gxufkjhi kuw zhughq/ zhqq ghu ]xvdpphqkdqj }zhlhu Ph 0
juù hq { xqg | dqdo|wlvfk ehndqqw lvw/ dehu qrfk hlqh Uhlkh xqehndqqwhu Sdudphwhu n j > n L > ===> n n hqw0
kçow=

| @ i+{> n j > n L > ===> n n ,=
Dx hughp px glh Vhulh yrq yrukdqghqhq Ph sxqnwhq dxv { xqg | plqghvwhqv vr jur zlh glh
]dko ghu xqehndqqwhq Sdudphwhu vhlq/ zhqq mhghp Sdudphwhu hlq Zhuw }xjhzlhvhq zhughq vroo1
I u mhghq ghu p Ph sxqnwh zlug plw Kloih yrq Vwduwzhuwhq i u n j > n L > ===> n n hlq wkhruhwlvfkhu
Ixqnwlrqvzhuw | B ? w x c y ehuhfkqhw xqg glh Gl�huhq} dxv wkhruhwlvfkhp | B ? w x c y xqg h{shulphqwhoohp
| B ? z { | Zhuw jheloghw1 Glh Vxpph ghu txdgulhuwhq Gl�huhq}hq zlug V jhqdqqw=

V @

}
[

B ~ j +|
B ? w x c y � | B ? c b � , L

Gxufk Lwhudwlrq hukçow pdq ghqmhqljhq Sdudphwhuvdw}/ ghu glh Ph sxqnwh dp ehvwhq ehvfkuhlew/ gd
gdqq V plqlpdo zlug1 Gdv huuhlfkw pdq/ zhqq dooh q sduwlhoohq Deohlwxqjhq qdfk ghq Sdudphwhuq
n j > n L > ===> n n Qxoo vlqg=

CV

Cn j @
CV

Cn L @ === @
CV

Cn n @ 3=

Gdehl jlew hv yhuvfklhghqh Lwhudwlrqvyhuidkuhq/ zlh pdq glhvhv Plqlpxp huplwwhoq ndqq1 Lp nrp0
phu}lhoo hukçowolfkhq VDV/ plw ghvvhq Kloih glh qlfkwolqhduh Uhjuhvvlrq gxufkjhi kuw zxugh/ zlug
vwdqgdugpç lj GXG yhuzhqghw1
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:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Lp irojhqghq zlug nxu} }xvdpphqjhid w/ zhofkh Den u}xqjhq lq ghq Wdehoohq ehuvfkuliwhq yhu0
zhqghw zhughq=

Qu1 Wursihq lqqhukdoe hlqhv Yhuvxfkv ehl johlfkhu Whpshudwxu xqg johlfkhp Guxfn

]hlw Nrqwdnw}hlw ghv Wursihqv lp Nrkohqglr{lgnrqwlqxxp

Y l
m Wursihqyroxphq

R l�m Wursihqrehu çfkh

H H{wlqnwlrq ghu Skhqrooùvxqj lp Ph nroehq +@dxv ghp Dxwrnody khudxvjhvs owh Oùvxqj,

f \ Skhqronrq}hqwudwlrq ghu Oùvxqj lp Ph nroehq

f ^ Skhqronrq}hqwudwlrq lp kçqjhqghq Wursihq/ ehyru hu dxv ghp Nrqwlqxxp hqwihuqw zlug

� Juhq} çfkhqvsdqqxqj }zlvfkhq Wursihqoùvxqj xqg Nrkohqglr{lgnrq}hqwudwlrq/ nxu} eh0
yru ghu Wursihq dxv ghp Nrqwlqxxp hqwihuqw zlug

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

4 63 7:/87 96/56 3/4:8 5/48 44< 63/:

5 93 7:/38 95/9; 3/489 4/<4 <5 63/;

7 4;3 7:/:; 96/74 3/463 4/8; 94 63/9

8 573 7:/:8 96/6: 3/445 4/69 6: 63/:

9 633 7</7< 97/:< 3/436 4/58 68 64/;

: 783 7;/64 96/<5 3/3<8 4/48 4< 64/4

; 783 7;/46 96/:6 3/3<3 4/3; 44 64/6

< 933 7;/53 96/;6 3/3:< 3/<8 06 64/5

43 :83 7:/84 96/3; 3/3;3 3/<9 09 64/:

44 <33 7;/69 96/<7 3/3;< 4/3: 44 65/4

45 4383 7:/89 96/48 3/3<5 4/44 43 65/5

46 4533 7:/:5 96/8; 3/398 3/:: 057 64/5

47 63 7:/;5 96/;4 3/483 4/;6 ;; 63/9

49 93 7:/35 95/<; 3/436 4/58 54 63/8

48 453 7;/3: 97/44 3/459 4/86 8; 63/6

Wdehooh :14= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<9 N xqg 9/: PSd i u glh
Wursihq w4 elv w48 +Y5;,
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: Dqkdqj

Qu1 ]hlw Y l�m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

4: 4;3 7:/34 96/37 3/44 4/68 65 63/:

4; 573 7;/59 97/5; 3/43; 4/64 68 64/5

4< 633 7;/48 97/4: 3/435 4/56 5: 63/8

53 783 7:/8: 96/:5 3/456 4/83 84 63/<

54 933 79/;3 95/;7 3/3:: 3/<5 048 64/7

55 :83 7;/67 97/94 3/3:< 3/<8 05 63/;

56 <33 79/36 95/35 3/399 3/:; 069 63/9

57 4383 7:/4< 96/7; 3/3:4 3/;8 053 64/3

58 4533 7:/<3 97/64 3/3:4 3/;8 048 64/3

5: 63 84/9: 9:/85 3/485 4/;9 43; 63/8

5; 93 7</7: 97/;7 3/475 4/:6 ;7 63/6

5< 453 7</75 98/43 3/438 4/5: 6; 63/:

63 4;3 7</65 97/<: 3/445 4/69 7: 63/9

64 573 7</:5 98/77 3/3<; 4/4; 64 63/7

65 633 7</6: 98/3: 3/3;: 4/38 48 63/;

66 633 7</69 98/3; 3/3:6 3/;: 05 63/<

67 783 83/;6 99/9; 3/3<6 4/45 65 63/;

68 933 7</47 97/;7 3/39< 3/;5 0< 63/9

69 :83 7</:7 98/85 3/3:: 3/<5 8 63/4

6: <33 7</;; 98/9< 3/385 3/94 058 63/5

6; 4383 83/6: 99/5: 3/38; 3/9; 047 63/<

6< 4533 7</87 98/6: 3/3;< 4/3: 4< 63/8

73 63 7;/;< 97/<8 3/497 5/34 444 64/6

74 93 7;/:6 97/;6 3/457 4/84 8< 63/;

75 453 7;/83 97/8< 3/43; 4/64 6: 63/;

76 4;3 7;/88 97/83 3/435 4/56 5< 64/3

77 573 7</63 98/66 3/3;9 4/36 47 64/3

78 633 7</47 98/49 3/3;7 4/34 43 64/4

79 783 7;/89 97/84 3/3;; 4/39 44 64/4

Wdehooh :15= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<9 N xqg 9/: PSd i u glh
Wursihq w4: elv w79 +Y5;,
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:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l�m R H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

7: 933 7;/;9 97/;9 3/3:7 3/;; 08 64/3

7; :83 7</59 98/66 3/388 3/98 059 64/5

7< <33 7:/;4 96/:7 3/393 3/:4 063 63/<

83 4383 7;/:< 97/;: 3/398 3/:: 049 64/5

84 4533 7;/;; 98/35 3/38; 3/9; 059 63/:

8: 63 83/86 99/35 3/4<3 5/66 483 65/8

8; 93 7</84 98/4: 3/46: 4/9: :< 64/3

8< 453 83/88 99/59 3/456 4/83 9: 63/:

93 4;3 83/57 98/<4 3/44; 4/76 8< 63/;

94 573 7</<9 98/89 3/46< 4/:3 ;7 64/:

95 633 83/8; 99/58 3/463 4/8; :9 64/8

96 783 7</67 97/<9 3/45: 4/87 99 64/7

97 933 7</46 97/:9 3/438 4/5: 6: 64/8

9; :83 7</56 97/<7 3/3;< 4/3: 4: 64/;

9: <33 83/:4 99/85 3/3<4 4/43 5< 64/3

99 4383 7</65 97/<; 3/437 4/59 6: 64/9

98 4533 7</:8 98/74 3/3<4 4/43 56 64/7

9< 63 84/6; 9:/7: 3/495 4/<; 44< 63/:

:3 93 83/7: 99/68 3/46< 4/:3 ;: 64/8

:4 453 7;/;3 97/84 3/44; 4/76 84 64/8

:5 4;3 7;/77 97/54 3/433 4/54 59 64/6

:6 573 7;/9; 97/75 3/3;9 4/36 43 64/8

:8 633 7;/93 97/6; 3/3;< 4/3: 46 63/7

:9 783 7</84 98/64 3/3<8 4/48 59 64/3

:: 933 7</99 98/7: 3/3:7 3/;; 4 64/3

:; :83 7</8: 98/56 3/3;; 4/39 4< 64/9

:7 <33 7</57 98/36 3/38< 3/:3 054 64/8

:< 4383 7</66 98/36 3/3:4 3/;8 08 64/;

;3 4533 7;/35 96/95 3/3;< 4/3: < 64/;

Wdehooh :16= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<9 N xqg 9/: PSd i u glh
Wursihq w7: elv w;3 +Y5;,
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: Dqkdqj

Deuhl yroxphq Y � @ pp M

h{shulphqwhoo huplwwhow 85/;< 87/:6 87/93 87/<3 87/97 88/3< 88/:7 86/:9

86/68 87/9; 87/85 86/;4 87/:5 87/56 88/9: 88/78

86/94 87/46 87/84 87/9; 86/:7 86/84 86/99 87/49

88/97 87/;6 88/:< 87/:; 85/:3 88/34 88/76 86/96

86/33 86/74 88/3: 87/9: 85/77

Plwwhozhuw ghu h{shulphqwhoo huplwwhowhq Deuhl yroxplqd 87/6

dxv Nrq}hqwudwlrqv0]hlw0Yhuodxi huplwwhowhv Deuhl yroxphq 96

Wdehooh :17= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
5<9 N xqg 9/: PSd +Y5;,

Qu1 ]hlw Y l
m R l�m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

4 63 76/83 8</68 3/488 5/37 489 63/8

58 63 77/67 8;/94 3/48: 5/39 495 64/3

56 93 79/39 8</6< 3/45 4/89 447 63/7

54 453 79/67 8;/7; 3/3<; 4/5: 44: 63/8

4< 4;3 78/54 8;/57 3/3;< 4/48 97 63/6

4: 573 74/:4 8</;: 3/3<; 4/5: 8: 63/4

48 633 76/66 8</<5 3/3;5 4/38 75 63/3

46 783 76/34 8</79 3/3:8 3/<9 5< 63/4

44 933 75/6: 8;/36 3/38< 3/:7 04 63/6

< :83 75/4< 8;/9< 3/3;8 4/3< 6< 63/8

: <33 76/<7 8;/56 3/444 4/77 <3 63/:

8 4383 75/73 8:/;< 3/38: 3/:4 07 5</<

6 4533 76/85 8;/<5 3/388 3/9< 4 63/4

5: 63 75/7; 8;/5: 3/495 5/46 496 64/9

5< 93 73/<4 89/96 3/44: 4/85 ;6 64/3

64 453 76/:3 8</8: 3/3<8 4/56 97 63/<

Wdehooh :18= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/8 N xqg 47/3 PSd
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:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l�m R l�m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

66 4;3 77/9; 93/8< 3/3:9 3/<: 74 64/5

68 573 77/<: 93/<4 3/3:4 3/<3 68 63/<

6: 633 78/38 93/<; 3/38: 3/:5 48 63/9

6< 783 77/:< 93/:6 3/3:3 3/;< 66 64/:

74 933 77/56 93/47 3/385 3/98 5 63/9

76 :83 6;/:9 87/77 3/38< 3/:7 065 5</:

78 <33 6</57 87/;5 3/3:5 3/<5 08 63/7

7; 4383 73/85 89/5; 3/38: 3/:5 053 63/;

83 4533 73/56 89/34 3/386 3/99 05< 64/5

84 63 74/38 89/:3 3/4;6 5/74 4<5 64/:

86 93 77/93 93/6; 3/466 4/:7 45: 64/5

88 453 78/<7 94/;5 3/43: 4/6< <7 63/9

8: 4;3 77/;; 93/:3 3/3:< 4/34 <7 64/9

8< 573 77/;6 93/98 3/3;< 4/48 95 64/4

94 633 78/<5 94/;5 3/3:: 3/<< 83 63/<

96 783 78/6< 94/5: 3/385 3/98 43 63/;

98 933 77/;7 93/:3 3/393 3/:9 4; 64/5

9; :83 78/:4 94/8< 3/36; 3/79 0; 63/:

:3 <33 79/9< 95/9< 3/379 3/8: 43 63/<

:5 4383 78/4; 94/5: 3/38< 3/:7 4< 63/3

:7 4533 79/36 95/43 3/37: 3/8; : 5</;

433 63 76/3< 8;/;9 3/4;3 5/73 4<9 63/9

<; 93 76/78 8</59 3/47; 4/<7 478 63/:

<9 453 77/9: 93/8; 3/486 5/34 48: 64/4

<7 4;3 77/7; 93/6; 3/44: 4/85 474 64/3

<5 573 77/57 93/49 3/3<6 4/53 97 63/3

<3 633 79/37 95/39 3/3:3 3/;< 74 64/3

;; 783 77/9: 93/95 3/396 3/;3 54 63/:

;9 933 7:/33 96/57 3/38< 3/:7 64 63/4

Wdehooh :19= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/8 N xqg 47/3 PSd +Y56,

<:



: Dqkdqj

Qu1 ]hlw Y l
m R l�m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

;7 :83 79/9: 95/<4 3/368 3/75 09 63/<

;5 <33 78/:< 94/<5 3/36< 3/7: 09 63/7

;3 4383 78/88 94/8< 3/359 3/63 05: 63/:

:; 4533 77/<; 93/<: 3/36; 3/79 047 64/4

:9 4533 77/97 93/:6 3/376 3/86 0< 5</<

5 63 75/:5 8;/94 3/485 5/33 47; 5</7

59 63 76/57 8</4: 3/479 4/<5 474 63/;

57 93 76/:; 8</:; 3/453 4/8: 436 5</;

55 453 78/;; 95/44 3/3<6 4/53 :7 63/9

53 4;3 77/95 93/9< 3/3;4 4/37 <9 64/5

4; 573 77/3; 93/3< 3/3:; 4/33 73 63/5

49 633 77/4; 93/53 3/3<5 4/4< 95 63/9

47 783 79/;< 96/65 3/386 3/99 54 63/5

45 933 75/34 8:/;< 3/38; 3/:6 09 5</;

43 :83 75/9: 8;/9< 3/37; 3/8< 049 5</<

; <33 76/7; 8</79 3/3<9 4/57 97 63/6

9 4383 76/<3 8</;: 3/38; 3/:6 ; 5</:

7 4533 75/93 8;/7; 3/3:8 3/<9 59 63/5

5; 63 6;/;8 87/86 3/46; 4/;4 439 64/5

63 93 76/69 8</5; 3/446 4/7: <3 64/3

65 453 76/68 8</57 3/3<5 4/4< 8: 64/:

67 4;3 77/78 93/6< 3/3;7 4/3; 85 64/6

69 573 77/<8 93/<8 3/443 4/76 <7 64/5

6; 633 78/6: 94/73 3/38; 3/:6 4< 63/:

73 783 77/;< 93/<3 3/387 3/9; < 63/:

75 933 77/33 8</<7 3/398 3/;5 :9 63/8

77 :83 6</45 87/;5 3/44< 4/88 :8 63/7

79 <33 6</9: 88/76 3/445 4/79 9: 63/<

7: 4383 6</;; 88/99 3/3<6 4/53 69 63/8

Wdehooh :1:= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/8 N xqg 47/3 PSd +Y56,

<;



:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

7< 4533 74/38 89/;9 3/3:7 3/<8 46 64/5

85 63 76/;< 8</:3 3/489 5/38 48< 63/8

87 93 77/:3 93/93 3/45; 4/9: 453 64/4

89 453 78/35 93/<7 3/4;7 5/76 538 63/9

8; 4;3 78/64 94/5; 3/394 3/:: 56 64/4

93 573 77/:; 93/:4 3/395 3/:; 54 63/;

95 633 79/34 95/37 3/383 3/95 44 63/6

97 783 77/9; 93/8: 3/387 3/9; ; 63/9

99 933 78/;4 94/;< 3/79 3/8: 7 63/<

9< :83 79/59 95/63 3/373 3/7< 05 63/;

:4 <33 79/47 95/5; 3/388 3/9< 4< 63/8

:6 4383 77/4: 93/69 3/397 3/;4 53 63/3

:8 4533 77/49 93/6; 3/394 3/:: 48 63/9

<< 63 75/6: 8;/45 3/4;3 5/6: 4<4 63/9

<: 93 77/56 8</3: 3/488 5/37 488 63/6

<6 453 76/88 8</73 3/3;< 4/69 87 63/8

<8 4;3 78/9; 94/:8 3/438 4/48 <3 64/6

<4 573 77/98 93/68 3/3:7 3/<8 6; 63/7

;< 633 78/93 94/:3 3/393 3/:9 56 5</9

;: 783 79/57 95/86 3/384 3/97 47 63/<

;8 933 78/86 94/<: 3/37; 3/8< 8 63/:

;6 :83 78/33 94/98 3/367 3/74 053 5</3

;4 <33 77/;; 94/4; 3/36; 3/79 048 5</:

:< 4383 76/<7 93/45 3/374 3/83 04: 5;/:

:: 4533 78/83 95/54 3/368 3/75 047 5</8

Wdehooh :1;= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/8 N xqg 47/3 PSd +Y56,

<<



: Dqkdqj

Deuhl yroxphq Y � @ pp M

h{shulphqwhoo huplwwhow 83/5< 83/89 83/8< 83/59 83/79 83/47 83/7< 83/8<

83/38 7</<9 83/85 83/84 7</8< 83/96 83/3: 83/99

83/45 83/:4 83/7; 83/99 83/94 7</;9 83/85

Plwwhozhuw dxv h{shulphqwhoo huplwwhowhq Deuhl yroxplqd 83/7

dxv Nrq}hqwudwlrqv0]hlw0Yhuodxi huplwwhowhv Deuhl yroxphq 87

Wdehooh :1<= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
647/8 N xqg 47/3 PSd +Y56,

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

4 63 78/<8 94/;7 3/474 4/:5 46; 5</6

5 93 78/4; 94/3; 3/477 4/:9 46< 5</9

6 453 77/6; 93/65 3/496 5/33 496 5</8

7 4;3 77/88 93/8< 3/446 4/6: <6 5</5

8 573 79/44 95/66 3/3<; 4/4; ;4 5</8

9 633 7:/;7 97/6: 3/434 4/55 <6 5</8

: 783 7:/9< 97/45 3/39: 3/;3 7; 5</6

; 933 7:/9; 97/64 3/395 3/:6 74 5</7

43 :83 7:/7: 96/<6 3/373 3/89 3 5;/<

< <33 78/:9 95/33 3/37; 3/9 55 5</6

44 4383 7;/3< 97/:< 3/388 3/98 68 5</4

45 4533 7;/95 98/47 3/35< 3/65 7 5</8

46 63 7:/;8 97/57 3/3<4 4/43 ;3 5</7

47 93 7:/;5 97/45 3/3;: 4/38 :8 63/3

48 453 7:/:< 97/38 3/399 3/:; 7: 63/3

49 4;3 79/<5 96/38 3/386 3/95 58 5</8

4: 573 7:/:5 96/<: 3/379 3/86 54 5</;

Wdehooh :143= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 569/8 N xqg 57PSd i u glh
Wursihq w4 elv w4: +Y5<,

433



:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

4; 633 7;/74 97/;5 3/384 3/93 64 63/4

4< 783 7;/<: 98/;4 3/386 3/95 6: 5</<

53 933 7;/;6 98/6< 3/389 3/99 73 6</7

55 :83 79/85 95/93 3/377 3/84 43 5</<

57 <33 79/3< 95/49 3/364 3/68 043 5</9

58 4383 79/68 95/93 3/34; 3/4; 059 5</8

56 4533 79/35 95/48 3/358 3/5: 04< 5</8

59 63 78/;< 94/<4 3/44: 4/75 438 63/4

5: 93 78/7< 94/85 3/3<7 4/46 :5 63/3

5; 453 79/<5 96/46 3/3:< 3/<8 8< 5</<

5< 4;3 78/75 94/87 3/38< 3/:3 56 5</<

63 573 78/99 94/:3 3/38< 3/:3 58 5</:

64 633 79/67 95/84 3/38; 3/9; 5; 5</6

65 783 78/<6 95/38 3/36: 3/75 06 5</<

66 933 76/<4 8</<5 3/35< 3/65 063 5</6

67 :83 78/6< 94/77 3/36< 3/78 07 63/3

69 <33 79/53 95/65 3/367 3/6; 08 5</;

68 4383 79/37 95/46 3/36; 3/76 04 5</:

6: 4533 79/59 95/69 3/36; 3/76 3 5</9

6; 63 77/<< 94/33 3/457 4/84 444 5</<

6< 93 78/97 94/98 3/435 4/56 ;7 5</<

73 453 79/56 95/69 3/39< 3/;5 75 5</8

74 4;3 79/39 95/4: 3/3;5 3/<; 8< 5</5

75 573 78/<< 95/43 3/39; 3/;4 6< 5</4

76 633 79/57 95/68 3/36< 3/78 5 5</8

77 783 7:/34 96/57 3/37; 3/89 4< 5</9

Wdehooh :144= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 569/8 N xqg 57PSd i u glh
Wursihq w4; elv w77 +Y5<,

434



: Dqkdqj

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

78 933 79/93 95/:6 3/383 3/8; 4< 5</7

79 :83 79/<: 96/4: 3/378 3/85 47 5</<

7: <33 77/88 93/87 3/363 3/66 056 5</:

83 63 76/79 8</74 3/3<7 4/46 93 5</8

84 93 76/8: 8</86 3/3<3 4/3; 88 5;/7

86 453 77/4; 93/48 3/3;9 4/36 86 63/47

85 4;3 75/78 8;/65 3/3:4 3/;8 53 5</9

87 573 77/35 8</<: 3/3;3 3/<9 77 63/7

88 633 76/9; 8</96 3/3:4 3/;8 5< 93/8

89 783 76/63 8</56 3/36< 3/78 053 63/3

8: 933 76/<7 8</<3 3/38: 3/9: 44 63/4

8< :83 77/89 93/86 3/379 3/86 04 63/3

93 <33 76/65 8</58 3/37< 3/8: 08 5</;

94 4383 77/53 93/4: 3/387 3/96 ; 63/3

95 4533 77/<8 93/<: 3/383 3/8; ; 5</7

96 63 77/3: 93/34 3/44; 4/76 <; 63/3

98 93 76/6< 8</66 3/43 4/55 :3 5</:

97 453 78/<7 95/34 3/3;6 4/33 8< 5</<

99 4;3 78/68 94/6; 3/3:7 3/;; 77 63/7

9: 573 76/;; 8</;5 3/399 3/:; 56 5</;

9; 633 76/:< 8</:6 3/3:5 3/;9 64 5;/<

9< 783 76/7: 8</74 3/398 3/:: 4< 63/4

:3 933 77/39 8</<< 3/389 3/99 43 5</<

:4 :83 76/87 8</7: 3/383 3/8; 05 63/4

:5 <33 77/44 93/37 3/37< 3/8: 3 5</;

:7 4533 77/4; 93/4; 3/38 3/8; 5 5;/<

Wdehooh :145= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 569/8 N xqg 57PSd i u glh
Wursihq w 78 elv w:7 +Y5<,

435



:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Deuhl yroxphq Y � @ pp M

h{shulphqwhoo huplwwhow 7</74 7</43 7</47 7</79 7</58 7</8; 7;/7<

7</38 7;/;4 7</6; 7</<7 7</;; 7</63 7;/:<

7</86 7</49 7</97 7</54 7</36 7</<6 7</:<

Plwwhozhuw dxv h{shulphwhoo huplwwhowhq Deuhl yroxplqd 7</68

dxv Nrq}hqwudwlrqv0]hlw0Yhuodxi huplwwhowhv Deuhl yroxphq 86

Wdehooh :146= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
569/8 N xqg 57PSd +Y5<,

Qu1 ]hlw Y l
m R l�m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

5 63 5;/98 78/55 3/46; 4/;4 55: 66/4

6 93 5;/95 78/66 3/3<< 4/5; 468 66/6

7 453 5;/85 78/46 3/3;5 4/38 <7 66/4

8 4;3 5:/97 76/<9 3/393 3/:9 67 65/9

9 573 5:/95 76/<4 3/394 3/:: 69 65/<

: 633 5;/<9 78/;7 3/389 3/:3 6: 66/6

; 783 5;/78 78/39 3/383 3/95 4; 65/<

< 933 5;/4: 77/9< 3/378 3/88 6 65/5

43 933 5</43 79/36 3/36: 3/78 09 66/3

44 :83 5;/<7 78/;3 3/36: 3/78 0; 65/<

46 <33 5;/:8 78/8; 3/364 3/6: 057 66/3

47 4383 5</45 79/5; 3/35< 3/67 057 66/8

45 4533 5</;; 79/<: 3/363 3/68 047 65/:

49 63 5</33 78/94 3/3<9 4/57 463 65/:

4: 93 5</<4 7:/39 3/3;9 4/44 446 65/8

4; 453 5</69 79/3; 3/3;7 4/3; 438 65/3

4< 4;3 63/3; 7:/66 3/393 3/:9 89 65/:

Wdehooh :147= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg </8 PSd +Y58,

436



: Dqkdqj

Qu1 ]hlw Y l�m R l�m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

53 573 5</39 78/9: 3/38: 3/:5 73 66/6

54 633 5</;3 79/:4 3/3:: 3/<< <5 65/6

55 783 5</76 79/49 3/378 3/88 49 66/8

58 933 5</<: 7:/38 3/3:5 3/<5 ;5 65/8

59 :83 5</;5 79/:9 3/378 3/88 53 66/6

5: <33 5</73 79/44 3/35< 3/67 054 65/;

56 4383 5</93 79/68 3/366 3/6< 043 65/<

5; 4533 5</:3 79/53 3/36< 3/7: 8 66/4

5< 63 63/39 79/:; 3/3<; 4/5: 474 66/<

63 93 63/34 79/;4 3/3<6 4/53 45< 66/4

64 453 63/44 7:/33 3/3:7 3/<8 ;: 66/;

65 4;3 5</6< 79/3: 3/3:6 3/<6 ;3 66/9

66 573 5</6< 79/47 3/389 3/:3 74 66/3

67 633 5</85 79/6; 3/396 3/;3 8; 65/<

68 783 5</9: 79/89 3/376 3/86 47 66/3

69 933 63/35 79/<; 3/383 3/95 66 66/6

6: :83 5</:: 79/9: 3/36< 3/7: 9 66/4

6; <33 63/37 7:/39 3/375 3/84 48 66/8

6< 4383 5</7; 79/4; 3/377 3/87 47 66/6

73 4533 5;/7; 77/;4 3/368 3/75 04: 66/5

76 63 5</6< 78/;6 3/3<: 4/59 468 66/:

77 93 5</;6 79/7< 3/3<6 4/53 45; 65/<

78 453 5</:4 79/68 3/3:6 3/<6 ;5 66/7

79 4;3 5</7: 78/<: 3/39< 3/;; :4 66/5

7: 573 5</<3 79/85 3/39; 3/;9 :5 66/4

7; 633 5</43 78/84 3/393 3/:9 7: 66/8

7< 783 5</:9 79/78 3/378 3/88 4< 66/6

Wdehooh :148= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg </8 PSd +Y58,
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:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

76 63 5</6< 78/;6 3/3<: 4/59 468 66/:

77 93 5</;6 79/7< 3/3<6 4/53 45; 65/<

78 453 5</:4 79/68 3/3:6 3/<6 ;5 66/7

79 4;3 5</7: 78/<: 3/39< 3/;; :4 66/5

7: 573 5</<3 79/85 3/39; 3/;9 :5 66/4

7; 633 5</43 78/84 3/393 3/:9 7: 66/8

7< 783 5</:9 79/78 3/378 3/88 4< 66/6

84 933 5</93 79/5; 3/389 3/:3 76 65/:

85 :83 63/5: 7:/6: 3/386 3/99 75 65/8

83 <33 63/49 7:/45 3/363 3/68 044 66/3

86 4383 63/45 7:/3< 3/364 3/6: 0< 66/8

87 4533 5</<7 79/:: 3/373 3/7< 43 65/7

88 63 5</;9 79/97 3/3<3 4/49 455 66/7

89 93 5</:5 79/7: 3/3;9 4/44 445 66/7

8: 453 5</:; 79/96 3/3;6 4/3: 438 65/:

8; 4;3 5</:; 79/8; 3/3:9 3/<: <3 65/9

93 573 5</77 79/3; 3/388 3/9< 6< 66/8

8< 633 5</49 78/98 3/3:< 4/34 <5 66/6

94 783 5</;6 79/98 3/37: 3/8; 57 65/6

95 933 5</<4 79/:5 3/38; 3/:6 83 66/4

96 :83 63/34 79/;9 3/363 3/68 045 65/;

97 <33 63/55 7:/3: 3/378 3/88 57 66/7

99 4383 63/7: 7:/7; 3/37; 3/8< 65 67/7

9: 4533 63/5; 7:/46 3/374 3/83 48 66/3

Wdehooh :149= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg </8 PSd +Y58,

438



: Dqkdqj

Deuhl yroxphq Y � @ pp M

h{shulphqwhoo huplwwhow 64/68 64/59 65/56 64/4< 64/74 64/58 64/94 64/6; 64/74

64/5; 64/59 64/4: 64/54 64/6< 64/38 63/:6 64/69 63/54

64/67 64/6; 63/5: 64/6; 64/65 64/85 64/85 64/67 64/7<

63/;3 64/46 63/:< 64/66 64/75 64/69 64/5; 64/6< 64/67

64/96 64/9; 64/47 64/73 64/64 64/59 64/4; 64/59 64/4;

64/74 64/6< 64/67 64/68 63/5: 64/57 64/75 64/57 64/34

Plwwhozhuw dxv h{shulphqwhoo huplwwhowhq Deuhl yroxplqd 64/63

dxv Nrq}hqwudwlrqv0]hlw0Yhuodxi huplwwhowhv Deuhl yroxphq 6:

Wdehooh :14:= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
646/7 N xqg </8 PSd +Y58,

w47 w56 w6<

]hlw � ]hlw � ]hlw �

v
QD�Q v

Q;�Q v
QD�Q

46 66/5 ; 67/3 44 66/;

63 66/3 63 66/5 63 66/:

93 66/4 93 66/3 93 65/9

483 66/3 483 66/3 483 66/5

633 65/< 633 66/4 633 66/8

783 66/7 783 65/< 783 65/;

933 66/5 933 66/9 933 65/;

:83 65/< :83 66/7 :83 66/9

<33 66/6 ;<3 66/4 <33 66/:

4373 66/5 4373 65/<

Wdehooh :14;= Juhq} çfkhqvsdqqxqj lq Dekçqjljnhlw yrq ghu ]hlw ehlvslhokdiw i u guhl Wursihq w47/
w56 xqg w6< ehl 646/7 N xqg </8 PSd +Y58,

439



:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l�m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

7 63 <8/87 433/<: 3/635 7/35 469 5:/4

5 93 <;/84 436/57 3/5<3 6/;9 467 5:/<

4 <3 434/3: 438/56 3/557 5/<: <8 5:/<

9 453 <;/35 435/;; 3/586 6/69 43: 5:/9

; 4;3 <9/35 434�74 3/587 6/6: 436 5:/9

43 573 <8/:6 434/57 3/4:< 5/69 83 5:/3

45 633 434/<4 439/3< 3/46: 4/:< 6< 5:/6

47 783 <6/<9 <</<3 3/5<3 6/;9 457 5:/3

49 933 <;/69 436/83 3/435 4/65 8 59/9

4; :83 ;:/57 <7/9: 3/448 4/83 05: 5:/4

53 <33 <3/78 <:/54 3/454 4/8; 043 59/:

54 4383 <9/:9 435/3: 3/489 5/38 6: 59/<

55 4533 <;/45 436/58 3/493 5/43 77 59/8

8 63 <7/;; 433/7; 3/5:: 6/9; 44: 5:/7

6 93 <</59 436/;5 3/57< 6/63 43: 5:/8

: 453 ;</:4 <9/8; 3/537 5/:3 83 5:/4

< 4;3 <4/8: <;/4: 3/499 5/4< 5; 5:/6

44 573 437/;7 43;/;3 3/447 4/7; 66 59/5

46 633 <9/;9 435/5: 3/469 4/:; 56 5:/:

48 783 <3/<: <:/:9 3/476 4/;; < 59/:

4: 933 <8/9< 434/55 3/3;6 4/3: 04; 5:/4

4< :83 <3/;9 <:/7; 3/434 4/64 056 59/<

56 63 434/<7 438/3< 3/643 7/46 485 5:/<

57 93 <</65 436/;5 3/56: 6/47 << 5;/4

58 453 433/9: 437/<4 3/557 5/<: <7 5:/8

59 4;3 434/74 438�7; 3/538 5/:4 ;6 5:/;

5: 573 433/;9 438/38 3/4;8 5/77 9; 5:/;

Wdehooh :14<= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/7 N xqg 63/5 PSd i u
glh Wursihq w4 elv w5: +Y57,

43:



: Dqkdqj

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

5; 633 <;/:3 436/69 3/4;: 5/7: 97 5:/6

5< 783 <8/4< 433/;< 3/55: 6/34 ;5 59/5

63 933 436/6; 43:/44 3/3<< 4/5; 4< 5:/8

64 :83 <7/87 433/57 3/479 4/<5 56 59/:

65 <33 <</96 437/57 3/3;: 4/45 04 5:/3

66 4383 <7/47 <</<6 3/494 5/45 65 5:/3

67 4533 433/69 437/<5 3/3:6 3/<6 0; 59/8

68 63 433/34 437/57 3/64; 7/56 489 5;/4

69 93 433/93 437/;5 3/57; 6/5< 443 5:/<

6: 453 434/7; 438/93 3/543 5/:; ;9 5:/9

6; 4;3 434/79 438/94 3/53< 5/:9 ;9 5:/6

6< 573 435/67 439/5: 3/4<7 5/89 :; 5:/;

73 633 434/35 438/5< 3/4<4 5/85 :6 5:/;

74 783 434/64 438/7; 3/47: 4/<6 77 5:/9

75 933 <9/76 434/:4 3/475 4/;9 59 5;/6

76 :83 <8/45 433/:3 3/3<8 4/56 044 5:/3

77 <33 <6/<5 <</:; 3/483 4/<: 57 5:/9

78 4383 <7/5; 433/33 3/3:7 3/<8 05< 5:/4

79 4533 <9/9; 434/<5 3/43; 4/73 6 5:/<

7: 63 <8/95 433/;7 3/783 9/3 574 5;/5

7; 93 <</;4 437/54 3/66: 7/7< 4<5 5;/5

7< 453 <</57 436/<3 3/458 4/96 56 5:/6

83 4;3 <8/:3 434/45 3/548 5/;8 :8 5:/5

84 573 434/63 438/76 3/49; 5/54 8; 5:/<

85 633 434/37 438/7; 3/478 4/<3 75 59/5

86 783 <:/57 435/5; 3/484 4/<; 68 5:/8

87 933 <;/<7 436/8< 3/448 4/83 48 5:/<

88 :83 <8/53 433/:7 3/458 4/96 43 5:/8

Wdehooh :153= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/7 N xqg 63/5 PSd i u
glh Wursihq w5; elv w88 +Y57,

43;



:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX QD�Q

8; <33 <:/84 435/89 3/448 4/83 44 5:/9

8: 4383 <5/5< <;/9: 3/3;8 4/3< 05< 58/9

89 4533 <;/<5 436/9; 3/396 3/:< 053 5:/:

8< 63 <8/44 433/85 3/648 7/4< 477 5;/:

93 93 <9/63 434/7; 3/589 6/73 439 5:/9

94 453 <7/;7 433/73 3/547 5/;6 :5 5:/:

95 4;3 <:/3; 435/47 3/559 5/<< ;9 5:/;

96 573 <</69 436/<5 3/4<7 5/89 :3 5:/9

98 633 <6/97 <</79 3/459 4/98 9 5:/:

97 783 <</5; 436/;9 3/46: 4/:< 64 5:/6

99 933 <9/:6 434/<3 3/496 5/47 75 5:/9

9: :83 <6/8< <</7; 3/448 4/83 06 59/<

9; <33 <9/87 434/;3 3/483 4/<: 65 5:/7

9< 4383 <6/<7 <</:: 3/463 4/:3 < 5:/;

:3 4533 <8/94 434/39 3/3<; 4/5: 0: 5:/8

Wdehooh :154= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 647/7 N xqg 63/5 PSd i u
glh Wursihq w8; elv w:3 +Y57,

Deuhl yroxphq Y � @ pp M

h{shulphqwhoo huplwwhow 444/<3 444/:< 447/77 447/48 446/88 444/;4 447/8<

445/:: 446/<8 446/48 445/<4 444/9; 447/97 447/5<

443/98 443/:9 448/;< 448/3: 448/59 446/<5 448/8;

445/:< 446/3< 43</98 447/4: 446/;5 445/86 447/99

448/:7 445/95

Plwwhozhuw dxv h{shulphqwhoo huplwwhowhq Deuhl yroxplqd 446/:

dxv Nrq}hqwudwlrqv0]hlw0Yhuodxi huplwwhowhp Deuhl yroxphq 44:

Wdehooh :155= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
647/7 N xqg 63/5 PSd +Y57,

43<



: Dqkdqj

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

4 63 73/74 89/34 3/387 3/96 74 64/;

6 93 76/:9 8</77 3/383 3/8; 74 64/:

8 453 78/98 94/7: 3/368 3/73 56 64/7

: 4;3 78/58 94/39 3/364 3/68 4: 64/9

< 573 79/34 95/4; 3/35; 3/64 48 64/8

44 633 79/38 94/<6 3/363 3/66 4: 64/7

46 783 79/44 94/<; 3/35< 3/65 49 64/;

48 933 79/<3 95/;; 3/353 3/54 8 64/6

4: :83 79/:8 95/99 3/356 3/58 < 64/;

4< <33 78/:4 94/93 3/35< 3/65 48 64/9

54 4383 78/96 94/7: 3/35: 3/63 45 64/:

56 4533 78/<5 <4/;5 3/365 3/69 4< 64/4

5< 63 6;/;9 87/76 3/389 3/99 74 65/5

64 93 75/4: 8:/;6 3/37: 3/88 66 65/4

66 453 76/33 8;/9< 3/368 3/73 4: 63/<

68 4;3 75/;; 8;/8: 3/359 3/5; 7 64/9

6: 573 75/99 8;/64 3/368 3/73 4: 64/6

6< 633 76/;9 8</89 3/358 3/5: 8 64/7

74 783 77/77 93/4; 3/355 3/56 5 64/9

76 933 76/83 8</56 3/355 3/56 3 64/3

78 :83 76/89 8</5: 3/34; 3/4; 09 64/7

7: <33 76/33 8;/9; 3/34: 3/4: 0< 64/9

7< 4383 76/4< 8;/<4 3/355 3/56 04 64/9

84 4533 75/97 8;/66 3/367 3/6; 48 64/:

86 63 75/<9 8;/93 3/388 3/98 79 64/6

88 93 75/<; 8;/96 3/37< 3/8: 6; 64/9

8: 453 76/8< 8</63 3/375 3/7; 5< 64/9

94 573 77/58 8</<; 3/356 3/58 6 64/;

Wdehooh :156= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/:PSd +Y59,

443



:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l�m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

96 633 76/87 8</59 3/35< 3/65 43 64/8

98 783 76/68 8</36 3/35< 3/65 43 64/<

9< 933 77/63 93/37 3/354 3/55 3 64/7

9: :83 76/:9 8</79 3/356 3/58 5 64/<

:4 <33 75/47 8:/;3 3/358 3/5: 4 65/3

5: 4383 78/59 94/6< 3/356 3/58 9 63/4

58 4533 79/56 95/4: 3/356 3/58 ; 63/;

5 63 73/;4 89/7; 3/393 3/:4 84 63/:

7 93 78/5< 94/43 3/376 3/83 66 63/<

9 453 77/97 93/76 3/364 3/68 48 64/9

; 4;3 78/<5 94/:9 3/359 3/5; 44 64/<

43 573 78/8< 94/74 3/359 3/5; 43 64/<

45 633 78/65 94/46 3/359 3/5; 43 64/7

47 783 79/37 94/<3 3/359 3/5; 44 64/;

49 933 79/3; 94/<9 3/353 3/54 6 64/;

53 <33 79/94 95/84 3/358 3/5: 44 64/9

55 4383 78/6: 94/55 3/35: 3/63 44 64/8

57 4533 78/;9 94/:8 3/35< 3/65 48 64/5

63 63 73/89 89/53 3/38< 3/:3 7< 63/<

65 93 75/<: 8;/9< 3/375 3/7; 5; 63/<

67 453 76/33 8;/9< 3/363 3/66 43 64/8

69 4;3 75/<8 8;/98 3/355 3/56 04 64/3

6; 573 75/<4 8;/97 3/356 3/58 3 63/;

73 633 76/87 8</5; 3/359 3/5; 7 64/7

75 783 76/54 8;/<3 3/355 3/56 3 65/3

77 933 76/76 8</3; 3/34; 3/4; 0: 64/7

79 :83 75/<7 8;/97 3/356 3/58 4 64/8

7; <33 76/:4 8</76 3/358 3/5: 6 64/<

Wdehooh :157= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/:PSd +Y59,

444



: Dqkdqj

Qu1 ]hlw Y l
m R l�m H f \ f ^ �

v p
M

p
L Q TX Q TX QD�Q

83 4383 75/:7 8;/6< 3/367 3/36; 4; 64/7

85 4533 76/59 8;/<9 3/36< 3/78 56 64/7

87 63 73/3< 88/99 3/388 3/98 7: 65/3

89 93 76/74 8</3< 3/377 3/84 58 64/;

8; 453 76/78 8</4: 3/367 3/6; 4: 64/:

93 4;3 75/;: 8;/86 3/357 3/59 6 64/7

95 573 76/3; 8;/:: 3/35< 3/65 ; 64/4

97 633 76/46 8;/;: 3/355 3/56 04 64/8

99 783 76/86 8</54 3/35< 3/65 < 65/3;

9; 933 75/7< 8;/46 3/359 3/5; 9 64/7

:3 :83 75/38 8:/:7 3/358 3/5: 5 64/9

:5 <33 76/46 8;/;7 3/35; 3/64 8 64/:

:6 4383 75/:7 8;/77 3/365 3/69 46 64/7

59 4533 7:/63 96/64 3/34: 3/4: 0< 64/:

Wdehooh :158= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/:PSd +Y59,

Deuhl yroxphq Y � @ pp M

h{shulphqwhoo huplwwhow 84/<: 84/54 84/<3 83/9< 84/;6 84/98 84/59 84/85 84/87

84/:6 83/9: 85/57 85/4: 84/;4 85/3< 84/99 84/93 84/76

84/;; 84/:8 84/<8 84/8: 84/6: 84/86 84/58 84/7:

Plwwhozhuw dxv h{shulphqwhoo huplwwhowhq Deuhl yroxplqd 84/:

dxv Nrq}hqwudwlrqv0]hlw0Yhuodxi huplwwhowhv Deuhl yroxphq 87

Wdehooh :159= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
646/8 N xqg 46/: PSd +Y59,

445



:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l�m R l�m H f \ f ^ �

v p
M

p
L Q TX Q TX QD�Q

4 63 7:/;: 96/<< 3/3;6 4/33 ;4 64/4

5 93 7</34 98/86 3/38< 3/:3 8: 64/3

6 453 7;/64 97/;8 3/36: 3/75 55 63/8

7 4;3 7;/4: 97/95 3/35: 3/5< < 63/:

8 573 7:/84 96/;3 3/35; 3/64 < 63/<

9 633 7;/7: 98/44 3/356 3/58 7 64/5

: 783 79/<8 96/4: 3/356 3/58 4 64/;

; 933 7:/:5 97/46 3/357 3/59 7 63/9

< :83 7:/;3 97/57 3/357 3/59 7 63/9

43 <33 79/<5 96/4< 3/357 3/59 5 63/:

45 4383 7:/57 96/8; 3/349 3/49 0; 63/8

44 4533 79/;3 96/3< 3/38< 3/:3 7< 64/5

46 63 79/<3 96/33 3/387 3/96 75 64/<

47 93 7;/43 97/83 3/379 3/86 66 63/<

48 453 7:/95 96/<: 3/36: 3/75 54 64/3

49 4;3 7;/3; 97/8< 3/36: 3/75 55 64/7

4: 573 7:/<< 97/84 3/357 3/59 7 64/5

4; 633 7:/83 96/;9 3/353 3/54 05 64/5

4< 783 7;/99 98/84 3/354 3/55 5 64/8

53 933 7;/37 97/89 3/34: 3/4: 08 63/;

54 :83 7:/97 97/33 3/353 3/54 05 64/7

55 <33 7:/:9 97/47 3/34; 3/4; 07 63/<

56 4383 7:/:; 97/46 3/34: 3/4: 08 63/<

57 4533 7:/54 96/76 3/347 3/46 044 64/5

59 63 79/;< 95/:< 3/394 3/:5 84 64/:

5: 93 79/54 95/45 3/37: 3/88 65 64/7

5; 453 7;/54 97/77 3/367 3/6; 4; 63/<

5< 4;3 7;/85 97/;5 3/387 3/96 77 64/5

Wdehooh :15:= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/; PSd i u
glh Wursihq w4 elv w5< +Y5:,

446



: Dqkdqj

Qu1 ]hlw Y l
m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

63 573 7:/74 96/86 3/35: 3/63 : 64/5

64 633 7:/85 96/97 3/358 3/5: 8 64/3

65 783 7;/;; 98/59 3/356 3/58 8 63/9

67 933 7</78 99/36 3/353 3/54 5 64/6

69 :83 7:/44 96/57 3/364 3/68 45 63/;

6: <33 7:/58 96/6< 3/378 3/85 64 63/:

6; 4383 79/;; 95/<; 3/358 3/5: 6 64/5

68 4533 79/:9 95/:: 3/354 3/55 05 64/7

6< 63 79/67 95/57 3/396 3/:8 88 65/3

74 93 7;/3: 97/53 3/37; 3/89 69 63/<

73 453 7:/<4 97/46 3/367 3/6; 4: 64/4

75 4;3 7;/99 98/39 3/35; 3/64 44 63/:

76 573 7:/<9 97/53 3/364 3/68 46 63/;

77 633 7:/7< 96/9: 3/364 3/68 46 64/7

78 783 7:/;7 97/3< 3/35: 3/63 ; 64/3

79 933 7:/5: 96/74 3/354 3/55 04 64/7

7: :83 7:/:8 96/<: 3/353 3/54 04 63/;

7; <33 7:/9< 96/<4 3/356 3/58 5 64/4

7< 4383 7;/44 97/79 3/356 3/58 6 64/4

83 4533 7;/3< 97/6< 3/34: 3/4: 07 64/5

85 63 7;/37 96/<4 3/396 3/:8 88 65/3

86 93 7;/7; 97/7< 3/37; 3/89 69 64/;

87 453 7;/7; 97/87 3/36< 3/78 58 64/5

88 4;3 7;/49 97/4< 3/367 3/6; 4; 64/8

89 573 7;/98 97/;5 3/35; 3/64 44 64/8

8; 633 7;/4; 97/5; 3/363 3/66 46 63/:

8: 783 7:/<4 96/<< 3/354 3/55 3 64/4

8< 933 7;/<9 98/4< 3/35 3/54 4 65/3

93 :83 7;/99 97/;8 3/364 3/68 48 64/:

Wdehooh :15;= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/; PSd i u
glh Wursihq w63 elv w8< +Y5:,

447



:16 Ph hujheqlvvh i u gdv whuqçuh V|vwhp

Qu1 ]hlw Y l�m R l
m H f \ f ^ �

v p
M

p
L Q TX Q TX Q;�Q

94 <33 7;/9< 97/<4 3/35: 3/63 43 64/9

95 4383 7;/49 97/6< 3/366 3/6: 49 64/6

96 4533 7:/:8 96/<6 3/363 3/66 45 64/6

97 63 79/79 95/63 3/396 3/:8 87 65/3

98 93 7:/68 96/6: 3/37; 3/89 68 64/9

9: 453 7:/9; 96/;5 3/378 3/85 64 64/;

99 4;3 7:/86 96/99 3/36; 3/76 55 64/8

9; 573 7:/83 96/98 3/369 3/74 4< 64/8

9< 633 79/;5 95/<3 3/364 3/68 44 64/9

:3 783 7:/<9 97/54 3/365 3/69 48 64/8

:4 933 7:/66 96/7; 3/358 3/5: 7 64/4

:5 :83 7:/;8 97/43 3/356 3/58 6 64/5

:6 <33 7:/86 96/:5 3/35: 3/63 : 64/8

:7 4383 7:/;5 97/38 3/369 3/74 53 64/3

:8 4533 7:/4; 96/65 3/365 3/69 46 64/:

Wdehooh :15<= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/8 N xqg 46/; PSd i u
glh Wursihq w93 elv w:8 +Y5:,

Deuhl yroxphq Y � @ pp M

h{shulphqwhoo huplwwhow 84/53 84/95 84/84 84/75 84/67 83/<: 83/53 84/95

7;/65 83/97 84/88 7</9< 84/95 83/96 84/4; 83/;5

84/3< 83/:; 84/57 83/94 84/56 83/;5 84/69 84/34

7;/:9 83/<7 83/45 7</:8 84/89 84/9: 84/87 7;/64

83/:3 84/87 83/<3 7</37 84/6; 84/7; 84/55 83/:3

Plwwhozhuw dxv h{shulphqwhoo huplwwhowhq Deuhl yroxplqd 83/;

dxv Nrq}hqwudwlrqv0]hlw0Yhuodxi huplwwhowhv Deuhl yroxphq 8;

Wdehooh :163= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Deuhl yroxphq ehl vhku nohlqhu Elo0
gxqjvjhvfkzlqgljnhlw xqg dxv ghp Nrq}hqwudwlrqv0]hlw0Yhuodxi ehvwlppwhp Deuhl 0
yroxphq/ gdv dxfk }xu zhlwhuhq Dxvzhuwxqj xqg Prghoolhuxqj yhuzhqghw zxugh/ ehl
646/8 N xqg 46/; PSd +Y5:,

448



: Dqkdqj

:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq
Zdvvhuwursihq

Lp irojhqghq zhughq glh yhuzhqghwhq Den u}xqjhq lq ghq Wdehoohq ehuvfkuliwhq }x}vdpphqjhid w=

Qu1 Wursihq lqqhukdoe hlqhv Yhuvxfkv ehl johlfkhu Whpshudwxu xqg johlfkhp Guxfn

]hlw Nrqwdnw}hlw ghv Wursihqv lp Nrkohqglr{lgnrqwlqxxp

Y l
m Wursihqyroxphq

f
> >i . - FR L 0Nrq}hqwudwlrq lp Wursihq/ ehuhfkqhw dxv ghp Wursihqyroxphq plw ghu Johlfkjh0

zlfkwvnrq}hqwudwlrq f
> >, - .C? @C@ xqg ghu Vçwwljxqjvglfkwh ghv Zdvvhuv � @A@

n B Vwr� ehujdqjvnrh!}lhqw i u Nrkohqglr{lg dxv ghp Zdvvhuwursihq lq gdv Nrqwlqxxp

n = Vwr� ehujdqjvnrh!}lhqw i u Nrkohqglr{lg dxv ghp Nrqwlqxxp lq gdv Zdvvhuwursihq

G h�hnwlyhu Gl�xvlrqvnrh!}lhqw/ dxv Prghoolhuxqj hukdowhq

I u glh Xpuhfkqxqj ghv Ph zhuwv Wursihqyroxphq lq glh Juù h f
> >i . - zhughq glh ehlghq Vwr�0

juù hq Johlfkjhzlfkwvnrq}hqwudwlrq f
> >, - .C? @C@ yrq Zdvvhu lq ghu zç uljhq Skdvh xqg Vçwwljxqjv0

glfkwh � @C@ ghu zç uljhq Skdvh/ glh lq ghu qdfkirojhqghq Wdehooh i u glh guhl Yhuvxfkh dxijhi kuw
vlqg1

Whpshudwxu 2 N 5<: 646/7 668/7

Johlfkjhzlfkwvnrq}hqwudwlrq f
> >, - .C? @C@ ^<<` 2

QDW XX 86/:8 87/3: 87/38

Vçwwljxqjvglfkwh ghv Zdvvhuv � @C@ ^;9` 2
S T
Q;U 434; 4357 4356

449



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

5<: N xqg 9/5 PSd

w43 w44 w45 w46

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M QDW XX v pp
M Q;W XX

: 73/;; 3/47 43 77/53 3/57 : 78/36 3/56 : 78/88 3/54

4: 74/45 3/68 53 77/6; 3/6< 4: 78/55 3/6: 4: 78/:: 3/6;

5: 74/5; 3/73 73 77/9; 3/95 5: 78/73 3/84 5: 78/<7 3/84

6: 74/75 3/93 83 77/;6 3/:7 6: 78/86 3/94 6: 79/3: 3/94

7: 74/86 3/9< 93 77/<5 3/;4 7: 78/9: 3/:4 7: 79/4; 3/:3

8: 74/94 3/:8 :3 77/<< 3/;9 8: 78/:4 3/:7 8: 79/59 3/:8

9: 74/9; 3/;4 ;3 78/38 3/<3 :: 78/;: 3/;9 9: 79/65 3/;3

:: 74/:6 3/;8 <3 78/3< 3/<7 ;: 78/<9 3/<6 ;: 79/7< 3/<5

;: 74/;3 3/<4 433 78/49 3/<< <: 79/33 3/<: <: 79/88 3/<:

43: 74/;: 3/<: 443 78/54 4/35 43: 78/<< 3/<9 44: 79/94 4/34

44: 74/<3 4/33 453 78/56 4/37 44: 79/3: 4/35 46: 79/98 4/37

45: 74/<8 4/37 463 78/55 4/37 46: 79/45 4/38 48: 79/:6 4/3<

46: 74/<9 4/37 473 78/5; 4/3; 48: 79/47 4/39 4:: 79/:3 4/3;

48: 74/<< 4/39 483 78/65 4/44 4:: 79/4< 4/43 4<: 79/:; 4/46

4:: 75/34 4/3< 493 78/63 4/43 4<: 79/4< 4/43 573 79/;3 4/48

4<: 75/36 4/43 4;3 78/65 4/44 573 79/56 4/47 693 79/;5 4/49

573 75/37 4/44 533 78/6; 4/49 693 79/5: 4/49 7;3 79/:; 4/47

693 75/3< 4/48 573 78/69 4/47 7;3 79/5: 4/49 933 79/;3 4/48

7;3 75/43 4/49 693 78/6; 4/48 933 79/56 4/47

933 75/45 4/4: 7;3 78/6: 4/48

933 78/6< 4/49

Wdehooh :164= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<: N xqg 9/5 PSd i u glh
Wursihq w43 elv w46 +Y66,

44:



: Dqkdqj

5<: N xqg 9/5 PSd

w47 w48 w49 w4:

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M Q;W XX v pp
M Q;W XX

43 78/9< 3/4: ; 78/39 3/53 : 78/;< 3/55 ; 78/<; 3/4<

53 78/<3 3/66 4; 78/5; 3/69 4: 79/38 3/67 4; 79/4: 3/67

63 79/39 3/78 5; 78/73 3/79 5: 79/56 3/7; 5; 79/67 3/79

73 79/4; 3/87 6; 78/88 3/8: 7: 79/85 3/9< 7; 79/8: 3/97

83 79/65 3/98 7; 78/96 3/97 8: 79/85 3/:9 8; 79/:6 3/:8

;3 79/8< 3/;8 8; 78/:: 3/:7 9: 79/9< 3/;5 9; 79/;5 3/;5

<3 79/9: 3/<3 9; 78/;; 3/;5 :: 79/:7 3/;9 :; 79/;; 3/;:

433 79/:3 3/<6 :; 78/<9 3/;; ;: 79/;4 3/<4 ;; 79/<8 3/;5

453 79/:< 3/<< ;; 79/34 3/<5 <: 79/;6 3/<5 <; 79/<< 3/<8

473 79/;5 4/34 <; 79/38 3/<8 43: 79/<6 4/33 44; 7:/39 4/33

493 79/;; 4/39 43; 79/38 3/<8 44: 79/<; 4/36 46 7:/46 4/38

4;3 79/<4 4/3; 44; 79/44 3/<< 46: 7:/36 4/3: 48; 7:/4; 4/3;

533 79/<6 4/3< 45; 79/44 3/<< 48: 7:/36 4/39 4:; 7:/54 4/43

573 79/<9 4/45 46; 79/49 4/36 4:: 7:/39 4/3< 4<; 7:/53 4/43

693 7:/35 4/49 48; 79/4< 4/38 4<: 7:/3< 4/44 573 7:/57 4/46

7;3 79/<; 4/46 4:; 79/53 4/39 573 7:/44 4/46 693 7:/5: 4/47

933 7:/35 4/49 4<; 79/58 4/43 693 7:/46 4/47 7;3 7:/5: 4/48

573 79/5< 4/46 7;3 7:/4: 4/4: 933 7:/5; 4/49

693 79/63 4/46 933 7:/47 4/48

7;3 79/69 4/4;

933 79/65 4/47

Wdehooh :165= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<: N xqg 9/5 PSd i u glh
Wursihq w47 elv w4: +Y66,

44;



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

5<: N xqg 9/5 PSd

w4; w4< w53 w54

]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . - ]hlw Y l�m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M Q;W XX v pp
M QDW XX v pp

M QDW XX v pp
M QDW XX

< 78/4< 3/4< < 79/3; 3/4; ; 78/;9 3/4< < 77/;4 3/58

4< 78/6< 3/68 4< 79/63 3/68 4; 79/37 3/65 4< 78/37 3/76

5< 78/89 3/7; 5< 79/83 3/83 5; 79/59 3/7< 5< 78/53 3/88

6< 78/9< 3/8: 6< 79/98 3/94 6; 79/6; 3/8; 6< 78/64 3/97

7< 78/;5 3/9: 7< 79/:8 3/9; 7; 79/7: 3/98 7< 78/73 3/:4

8< 78/<7 3/:9 8< 79/;5 3/:6 8; 79/8; 3/:6 8< 78/7< 3/::

9< 79/34 3/;4 :< 7:/34 3/;: 9; 79/9< 3/;4 9< 78/8< 3/;8

:< 79/3: 3/;9 ;< 7:/3< 3/<6 :; 79/:8 3/;9 :< 78/96 3/;;

;< 79/47 3/<4 << 7:/3< 3/<6 ;; 79/:; 3/;; ;< 78/:3 3/<6

<< 79/4; 3/<7 43< 7:/4< 4/33 <; 79/;9 3/<7 << 78/:: 3/<;

44< 79/57 3/<; 44< 7:/55 4/35 43; 79/<5 3/<; 43< 78/:< 4/33

46< 79/64 4/37 46< 7:/59 4/38 44; 79/<; 4/35 44< 78/:; 3/<<

48< 79/6: 4/3; 48< 7:/59 4/39 46; 7:/37 4/3: 46< 78/;8 4/38

4:< 79/6: 4/3; 4:< 7:/63 4/3; 48; 7:/38 4/3: 48< 78/;: 4/39

4<< 79/6: 4/3; 4<< 7:/63 4/3; 4:; 7:/44 4/44 4:< 78/<6 4/43

573 79/77 4/46 573 7:/73 4/48 4<; 7:/3< 4/44 4;< 78/<9 4/46

693 79/7; 4/49 693 7:/6< 4/47 573 7:/48 4/48 4<< 78/<: 4/46

7;3 79/83 4/4: 7;3 7:/69 4/45 693 7:/45 4/46 53< 78/<: 4/46

933 79/79 4/47 933 7:/74 4/49 7;3 7:/4; 4/4: 573 78/<: 4/46

933 7:/49 4/48 633 78/<9 4/45

693 78/<< 4/48

7;3 79/36 4/4:

933 79/34 4/49

Wdehooh :166= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<: N xqg 9/5 PSd i u glh
Wursihq w4; elv w54 +Y66,

44<



: Dqkdqj

5<: N xqg 9/5 PSd

w55

]hlw Y l�m f
> >i . - ]hlw Y l�m f

> >i . - ]hlw Y l�m f
> >i . -

v pp
M Q;W XX v pp

M Q;W XX v pp
M QDW XX

< 77/84 3/56 ;< 78/74 3/<6 4<< 78/99 4/44

4< 77/9; 3/69 << 78/79 3/<9 53< 78/:3 4/47

5< 77/< 3/86 44< 78/85 4/33 573 78/:4 4/48

6< 78/33 3/94 46< 78/89 4/37 633 78/:3 4/47

7< 78/48 3/:6 48< 78/98 4/43 693 78/:3 4/47

8< 78/53 3/:: 4:< 78/97 4/43 7;3 78/:4 4/48

9< 78/5: 3/;5 4;< 78/9: 4/45 933 78/:6 4/49

:< 78/74 3/<5

Wdehooh :167= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 5<: N xqg 9/5 PSd i u ghq
Wursihq w55 +Y66,

646/7N xqg 47/6PSd 2 w44

]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . - ]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M Q;W XX v pp
M QDW XX

; 79/:: 3/63 <; 7:/85 4/35 4:; 7:/94 4/44 7;3 7:/99 4/48

4; 79/<; 3/83 43; 7:/89 4/39 4;; 7:/98 4/47 873 7:/99 4/48

5; 7:/44 3/96 44; 7:/95 4/45 4<; 7:/96 4/45 933 7:/9: 4/49

6; 7:/55 3/:7 45; 7:/94 4/44 53; 7:/9; 4/4: 993 7:/7; 4/4:

7; 7:/63 3/;5 46; 7:/94 4/43 573 7:/98 4/48 :53 7:/98 4/47

8; 7:/66 3/;7 47; 7:/93 4/43 633 7:/9: 4/49 :;3 7:/99 4/49

9; 7:/78 3/<9 48; 7:/99 4/48 693 7:/97 4/47 ;73 7:/98 4/48

:; 7:/77 3/<8 49; 7:/97 4/46 753 7:/98 4/48 <33 7:/9: 4/49

Wdehooh :168= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w44 +Y68,

453



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

646/7 N xqg 47/6PSd @ w45

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M QDW XX v pp
M Q;W XX

: 79/:6 3/54 <: 7:/88 4/33 4:: 7:/9: 4/45 7;3 7:/9< 4/47

4: 79/<< 3/79 43: 7:/93 4/38 4;: 7:/:4 4/49 873 7:/:6 4/4:

5: 7:/43 3/8: 44: 7:/97 4/3< 4<: 7:/:5 4/49 933 7:/:5 4/49

6: 7:/54 3/9; 45: 7:/9: 4/45 53: 7:/65 4/4: 993 7:/9< 4/47

7: 7:/66 3/:< 46: 7:/9: 4/45 573 7:/:4 4/48 :53 7:/:3 4/47

8: 7:/74 3/;: 47: 7:/9; 4/46 633 7:/:6 4/4: :;3 7:/:5 4/4:

9: 7:/78 3/<4 48: 7:/9: 4/45 693 7:/:3 4/47 ;73 7:/9< 4/47

:: 7:/7; 3/<7 49: 7:/99 4/44 753 7:/:6 4/4: <33 7:/9< 4/47

;: 7:/85 3/<:

Wdehooh :169= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w45 +Y68,

646/7N xqg 47/6PSd 2 w46

]hlw Y l�m f
> >i .
- ]hlw Y l
m f

> >i .
- ]hlw Y l
m f
> >i .
- ]hlw Y l�m f

> >i .
-
v pp

M QDW XX v pp
M QDW XX v pp

M QDW XX v pp
M Q;W XX

< 79/4; 3/57 << 7:/35 4/38 4:< 7:/39 4/3< 7;3 7:/43 4/45

4< 79/65 3/7; 43< 7:/33 4/36 4;< 7:/44 4/46 873 7:/46 4/48

5< 79/89 3/94 44< 7:/35 4/38 4<< 7:/4< 4/54 933 7:/45 4/47

6< 79/:4 3/:8 45< 7:/34 4/37 53< 7:/46 4/48 993 7:/4; 4/54

7< 79/:7 3/:; 46< 7:/38 4/3; 573 7:/44 4/46 :53 7:/43 4/5<

8< 79/;5 3/;8 47< 7:/3; 4/44 633 7:/46 4/49 :;3 7:/47 4/4:

9< 79/;8 3/;< 48< 7:/3: 4/43 693 7:/46 4/48 ;73 7:/43 4/45

:< 79/<6 3/<: 49< 7:/39 4/3< 753 7:/45 4/48 <33 7:/3; 4/44

;< 79/<: 4/33

Wdehooh :16:= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w46 +Y68,

454



: Dqkdqj

646/7N xqg 47/6PSd 2 w47

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M Q;W XX v pp
M Q;W XX

; 78/:8 3/54 <; 79/94 4/38 4:; 79/9: 4/44 7;3 79/:3 4/46

4; 78/<4 3/69 43; 79/94 4/37 4;; 79/98 4/43 873 79/:5 4/49

5; 79/44 3/89 44; 79/93 4/36 4<; 79/9: 4/44 933 79/:5 4/48

6; 79/56 3/9; 45; 79/95 4/38 53; 79/9: 4/43 993 79/:3 4/46

7; 79/65 3/:9 46; 79/9: 4/44 573 79/:5 4/48 :53 79/:5 4/49

8; 79/75 3/;9 47; 79/9: 4/44 633 79/:6 4/4: :;3 79/:4 4/48

9; 79/7: 3/<4 48; 79/99 4/43 693 79/:: 4/53 ;73 79/:7 4/4:

:; 79/86 3/<: 49; 79/:3 4/46 753 79/:8 4/4; <33 79/:5 4/48

;; 79/86 3/<:

Wdehooh :16;= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w47 +Y68,

646/7 N xqg 47/6 PSd 2 w48

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M Q;W XX v pp
M Q;W XX

; 78/;5 3/54 ;; 79/98 4/35 4:; 79/:9 4/46 7;3 79/:< 4/48

4; 79/36 3/74 <; 79/95 3/<< 4;; 79/:; 4/47 873 79/;5 4/4;

5; 79/53 3/8; 43; 79/99 4/36 4<; 79/;3 4/49 933 79/:: 4/47

6; 79/67 3/:5 44; 79/:4 4/3; 53; 79/;6 4/4< 993 79/;3 4/49

7; 79/75 3/:< 46; 79/:5 4/3< 573 79/;3 4/49 :53 79/:; 4/47

8; 79/84 3/;< 47; 79/:9 4/45 633 79/:; 4/48 :;3 79/;4 4/4;

9; 79/8; 3/<8 48; 79/:9 4/45 693 79/:9 4/46 ;73 79/;4 4/4;

:; 79/94 3/<; 49; 79/:7 4/43 753 79/;3 4/4:

Wdehooh :16<= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w48 +Y68,

455



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

646/7 N xqg 47/6 PSd 2 w49

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M QDW XX v pp
M Q;W XX

; 79/49 3/49 <; 7:/36 4/33 4;; 7:/48 4/45 873 7:/56 4/4<

4; 79/69 3/68 43; 7:/38 4/35 4<; 7:/4< 4/48 933 7:/4; 4/47

5; 79/83 3/7< 44; 7:/39 4/36 53; 7:/4; 4/48 993 7:/53 4/49

6; 79/97 3/95 45; 7:/3< 4/39 573 7:/54 4/4: :53 7:/4: 4/47

7; 79/:8 3/:6 46; 7:/44 4/3; 633 7:/54 4/4: :;3 7:/4< 4/48

8; 79/;8 3/;5 47; 7:/4: 4/46 693 7:/53 4/49 <33 7:/48 4/45

9; 79/<9 3/<6 49; 7:/48 4/45 753 7:/4: 4/46

:; 7:/35 3/<< 4:; 7:/4: 4/46 7;3 7:/54 4/4:

Wdehooh :173= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w49 +Y68,

646/7 N xqg 47/6 PSd 2 w4:

]hlw Y l�m f
> >i .
- ]hlw Y l
m f

> >i .
- ]hlw Y l
m f
> >i .
- ]hlw Y l�m f

> >i .
-
v pp

M QDW XX v pp
M QDW XX v pp

M QDW XX v pp
M Q;W XX

< 7;/63 3/47 << 7</7< 3/<: 4:< 7</6; 4/47 7;3 7</74 4/4:

4< 7;/83 3/67 43< 7</63 4/3: 4;< 7</76 4/4< 873 7</6; 4/47

5< 7;/:3 3/85 44< 7</65 4/3< 4<< 7</74 4/4: 933 7</74 4/4;

6< 7;/;7 3/98 45< 7</67 4/44 53< 7</73 4/49 993 7</75 4/4;

7< 7;/<: 3/:: 46< 7</68 4/45 573 7</6: 4/47 :53 7</6; 4/48

8< 7</36 3/;5 47< 7</6: 4/46 633 7</75 4/4; :;3 7</6; 4/48

9< 7</44 3/<3 48< 7</6< 4/48 693 7</74 4/4: ;73 7</6: 4/46

:< 7</4: 3/<8 49< 7</6: 4/46 753 7</6; 4/48 <33 7</74 4/4:

;< 7</55 3/<<

Wdehooh :174= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w4: +Y68,

456



: Dqkdqj

646/7 N xqg 47/6 PSd 2 w4;

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M Q;W XX v pp
M Q;W XX

43 78/94 3/53 <3 79/77 4/35 4;3 79/87 4/45 7;3 79/8: 4/48

53 78/;5 3/74 433 79/74 3/<< 4<3 79/84 4/3< 873 79/8: 4/47

63 78/<6 3/85 443 79/7< 4/3: 533 79/8: 4/47 933 79/8: 4/47

73 79/44 3/:3 453 79/79 4/37 543 79/89 4/46 993 79/8; 4/49

83 79/4< 3/:; 463 79/7< 4/39 573 79/8: 4/47 :53 79/93 4/4:

93 79/59 3/;7 473 79/87 4/45 633 79/8: 4/47 ;73 79/95 4/4<

:3 79/5< 3/;; 493 79/86 4/44 693 79/93 4/4: <33 79/88 4/46

;3 79/6< 3/<: 4:3 79/88 4/46 753 79/89 4/47

Wdehooh :175= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w4; +Y68,

646/7 N xqg 47/6 PSd 2 w4<

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M Q;W XX v pp
M Q;W XX

; 79/48 3/53 ;; 79/<7 3/<: 4:; 7:/44 4/45 7;3 7:/45 4/46

4; 79/69 3/73 43; 7:/34 4/36 4;; 7:/46 7:/46 873 7:/48 4/49

5; 79/84 3/88 44; 7:/36 4/38 4<; 7:/44 4/45 933 7:/49 4/4:

6; 79/:5 3/:9 45; 7:/38 4/3: 53; 7:/48 4/49 993 7:/44 4/46

7; 79/:; 3/;4 46; 7:/3; 4/43 573 7:/44 4/45 :53 7:/48 4/4:

8; 79/;7 3/;: 47; 7:/46 4/47 633 7:/49 4/4: :;3 7:/48 4/49

9; 79/<3 3/<6 48; 7:/36 4/38 693 7:/49 4/4: ;73 7:/49 4/4:

:; 79/<8 3/<: 49; 7:/44 4/45 753 7:/46 4/48 <33 7:/45 4/46

Wdehooh :176= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w4< +Y68,

457



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

646/7 N xqg 47/6 PSd 2 w53

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M QDW XX v pp
M Q;W XX

; 78/<9 3/39 <; 79/<6 4/35 4:; 7:/38 4/45 7;3 7:/43 4/4:

4; 79/4; 3/5; 43; 79/<; 4/39 4;; 7:/3: 4/47 873 7:/43 4/4;

6; 79/83 3/8< 44; 7:/39 4/46 4<; 7:/38 4/46 933 7:/3; 4/48

7; 79/98 3/:6 45; 7:/38 4/46 53; 7:/3; 4/49 993 7:/3; 4/48

8; 79/:8 3/;7 46; 7:/36 4/44 573 7:/3< 4/4: :53 7:/38 4/45

9; 79/;4 3/;< 47; 7:/37 4/45 633 7:/3: 4/47 :;3 7:/3; 4/49

:; 79/;: 3/<8 48; 7:/36 4/44 693 7:/39 4/49 ;73 7:/3< 4/49

;; 79/<5 4/33 49; 7:/36 4/44 753 7:/39 4/46 <33 7:/39 4/46

Wdehooh :177= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w53 +Y68,

646/7 N xqg 47/6 PSd 2 w54

]hlw Y l�m f
> >i .
- ]hlw Y l
m f

> >i .
- ]hlw Y l
m f
> >i .
- ]hlw Y l�m f

> >i .
-
v pp

M QDW XX v pp
M QDW XX v pp

M QDW XX v pp
M

y

< 79/5; 3/4< << 7:/46 4/35 4:< 7:/5: 4/47 7;3 7:/5< 4/49

4< 79/86 3/76 43< 7:/4: 4/38 4;< 7:/59 4/46 873 7:/64 4/4;

5< 79/9: 3/8: 44< 7:/4: 4/38 4<< 7:/56 4/44 933 7:/63 4/4:

6< 79/:: 3/9: 45< 7:/46 4/35 53< 7:/57 4/44 993 7:/57 4/45

7< 79/;6 3/:5 46< 7:/56 4/44 573 7:/58 4/45 :53 7:/5: 4/48

8< 79/<7 3/;6 47< 7:/57 4/44 633 7:/63 4/4; :;3 7:/58 4/46

9< 7:/33 3/;< 48< 7:/58 4/45 693 7:/5< 4/49 ;73 7:/5< 4/4:

:< 7:/37 3/<5 49< 7:/58 4/45 753 7:/5: 4/48 <33 7:/57 4/45

;< 7:/46 4/35

Wdehooh :178= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w54 +Y68,

458



: Dqkdqj

646/7 N xqg 47/6 PSd 2 w55

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M Q;W XX v pp
M Q;W XX

; 79/<: 3/57 <; 7:/;3 4/36 4:; 7:/<9 4/4; 7;3 7:/<6 4/48

4; 7:/4: 3/76 43; 7:/:< 4/36 4;; 7:/<3 4/46 873 7:/<7 4/49

5; 7:/64 3/89 44; 7:/;6 4/39 4<; 7:/<5 4/47 933 7:/<7 4/49

6; 7:/76 3/9< 45; 7:/;7 4/3: 53; 7:/<5 4/47 993 7:/<5 4/47

7; 7:/87 3/:< 46; 7:/;: 4/43 573 7:/<9 4/4; :53 7:/<4 4/46

8; 7:/95 3/;9 47; 7:/;< 4/45 633 7:/<8 4/4; :;3 7:/<4 4/46

9; 7:/9; 3/<5 48; 7:/<4 4/47 693 7:/<9 4/4; ;73 7:/;< 4/44

:; 7:/:8 3/<; 49; 7:/;; 4/44 753 7:/<9 4/4; <33 7:/<5 4/47

;; 7:/;6 4/39

Wdehooh :179= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w55 +Y68,

646/7 N xqg 47/6 PSd 2 w56

]hlw Y l�m f
> >i .
- ]hlw Y l
m f

> >i .
- ]hlw Y l
m f
> >i .
- ]hlw Y l�m f

> >i .
-
v pp

M QDW XX v pp
M QDW XX v pp

M Q;W XX v pp
M Q;W XX

; 76/98 3/49 <; 77/87 3/<< 4:; 77/95 4/49 7;3 77/93 4/46

4; 76/<3 3/75 43; 77/89 4/3< 4;; 77/8< 4/46 873 77/96 4/49

5; 77/35 3/87 44; 77/86 4/3: 4<; 77/96 4/49 933 77/98 4/4;

6; 77/4< 3/:5 45; 77/8< 4/45 53; 77/8< 4/45 993 77/98 4/4;

7; 77/5: 3/;3 46; 77/8< 4/46 573 77/97 4/4: :53 77/99 4/4<

8; 77/67 3/;: 47; 77/88 4/3< 633 77/97 4/4: :;3 77/96 4/4:

9; 77/74 3/<7 48; 77/94 4/48 693 77/93 4/46 ;73 77/8< 4/46

:; 77/65 3/<9 49; 77/8: 4/43 753 77/98 4/4; <33 77/93 4/46

;; 77/84 4/37

Wdehooh :17:= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 646/7 N xqg 47/6 PSd i u
ghq Wursihq w56 +Y68,

459



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

668/7 N xqg 56/3 PSd

w47 w48 w49 w4:

]hlw Y l�m f
> >i . - ]hlw Y l
m f

> >i . - ]hlw Y l
m f
> >i . - ]hlw Y l�m f

> >i . -
v pp

M QDW XX v pp
M QDW XX v pp

M QDW XX v pp
M Q;W XX

< 78/;< 3/78 ; 77/6; 3/79 ; 77/76 3/6; < 78/99 3/64

4< 79/34 3/93 5; 77/96 3/;3 4; 77/94 3/95 4< 78/:< 3/7<

5< 79/4: 3/;3 6; 77/9: 3/;8 5; 77/:7 3/;3 5< 78/<8 3/9;

6< 79/4< 3/;7 7; 77/:8 3/<8 6; 77/<8 4/3: 6< 79/38 3/;4

7< 79/57 3/<3 8; 77/:3 3/;< 7; 77/;; 3/<; 7< 79/44 3/;<

8< 79/68 4/36 9; 77/;5 4/37 8; 77/<6 4/38 8< 79/4; 3/<;

9< 79/6: 4/38 :; 77/;9 4/43 9; 78/34 4/47 9< 79/57 4/39

:< 79/6; 4/3; ;; 77/;9 4/3< :; 77/<: 4/43 :< 79/57 4/3:

<< 79/6; 4/3; <; 77/;8 4/3; ;; 77/<: 4/43 ;< 79/5; 4/44

43< 79/75 4/45 43; 77/<3 4/47 <; 78/34 4/48 << 79/46 3/<5

44< 79/6< 4/3< 44; 77/;8 4/3; 43; 78/33 4/46 43< 79/57 4/39

45< 79/7; 4/53 45; 77/;< 4/47 44; 78/38 4/54 45< 79/63 4/46

46< 79/78 4/49 46; 77/;: 4/43 45; 78/39 4/54 46< 79/5< 4/46

47< 79/74 4/44 47; 77/<3 4/49 46; 78/35 4/49 47< 79/6< 4/57

48< 79/75 4/45 48; 77/<4 4/49 47; 78/38 4/53 48< 79/63 4/47

49< 79/76 4/47 49; 77/:; 3/<< 48; 78/36 4/4: 49< 79/63 4/47

4:< 79/76 4/47 4:; 77/;; 4/45 49; 78/3; 4/58 4:< 79/5; 4/44

4;< 79/7: 4/4< 4;; 77/;; 4/46 4:; 78/38 4/53 4;< 79/65 4/49

4<< 79/79 4/4: 4<; 77/<3 4/48 4;; 78/3: 4/55 4<< 79/63 4/47

53< 79/7< 4/54 53; 77/;: 4/44 4<; 78/37 4/4< 53< 79/5: 4/43

5:3 79/74 4/44 573 77/<5 4/4: 53; 78/3: 4/56 573 79/59 4/3;

663 79/75 4/45 633 77/;: 4/44 573 78/37 4/4< 693 79/5< 4/46

6<3 79/74 4/45 753 77/;9 4/43 633 78/3: 4/56 753 79/5: 4/3<

783 79/6; 4/3: 7;3 77/;9 4/3< 693 77/<< 4/46 7;3 79/56 4/38

843 79/6; 4/3: 873 77/;9 4/43 753 77/<9 4/3; 873 79/55 4/37

8:3 79/73 4/43 7;3 77/<9 4/3; 933 79/53 4/34

963 79/6: 4/39 873 77/<; 4/45

Wdehooh :17;= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 668/7 N xqg 56/3 PSd i u
glh Wursihq w47 elv w4: +Y67,

45:



: Dqkdqj

668/7 N xqg 56/3 PSd

w4; w4< w53

]hlw Y l�m f
> >i . - ]hlw Y l�m f

> >i . - ]hlw Y l�m f
> >i . -

v pp
M Q;W XX v pp

M Q;W XX v pp
M QDW XX

; 78/:: 3/59 ; 77/4< 3/64 43 77/77 3/4;

4; 78/<9 3/84 4; 77/73 3/8; 53 77/95 3/76

5; 79/3< 3/9; 5; 77/79 3/99 63 77/:: 3/96

6; 79/4: 3/:< 6; 77/93 3/;8 73 77/;; 3/::

7; 79/5; 3/<5 7; 77/95 3/;: 83 77/<9 3/;;

8; 79/67 3/<< 8; 77/:6 4/35 93 78/35 3/<9

9; 79/6; 4/38 9; 77/:7 4/36 :3 78/36 3/<9

:; 79/6< 4/39 :; 77/:8 4/37 ;3 78/38 3/<<

;; 79/73 4/3: <; 77/:: 4/3: <3 78/47 4/44

<; 79/7: 4/49 43; 77/:: 4/3: 433 78/46 4/43

43; 79/7: 4/49 44; 77/;5 4/47 443 78/44 4/3:

44; 79/77 4/45 45; 77/;4 4/45 453 78/38 4/33

45; 79/7; 4/4; 46; 77/:< 4/43 463 78/48 4/45

46; 79/7: 4/4: 47; 77/;5 4/46 473 78/45 4/3;

48; 79/79 4/48 49; 77/;7 4/49 483 78/4; 4/4:

49; 79/7< 4/4; 4:; 77/;4 4/46 493 78/4: 4/47

4:; 79/7: 4/49 4;; 77/;6 4/49 4:3 78/49 4/46

4;; 79/77 4/46 4<; 77/;6 4/48 4;3 78/49 4/47

4<; 79/7< 4/4< 53; 77/;3 4/44 4<3 78/46 4/43

53; 79/79 4/49 573 77/:; 4/3< 533 78/4; 4/49

573 79/7: 4/4: 633 77/;3 4/44 543 78/4: 4/48

633 79/7: 4/49 693 77/;3 4/44 573 78/45 4/3<

693 79/73 4/3; 753 77/;3 4/49 633 78/54 4/53

753 79/6< 4/39 873 77/;4 4/45 693 78/4: 4/48

7;3 79/74 4/3; 933 77/:< 4/3< 753 78/48 4/46

873 79/68 4/34 7;3 78/4; 4/49

933 79/68 4/34 873 78/45 4/3;

933 78/45 4/3;

Wdehooh :17<= ]xvdpphqidvvxqj ghu Ph 0 xqg Dxvzhuwhhujheqlvvh i u 668/7 N xqg 56/3 PSd i u
glh Wursihq w4; elv w53 +Y67,45;



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

Wursihqqu1 Hqgyroxphq n B n =
pp

M
43 K M P QR 43 K N P QR

w43 75/3< 4/5<8 3/;<8

w44 78/6: 4/734 3/<:7

w45 79/58 4/597 3/<:6

w46 79/;3 4/5:4 3/;:;

w47 7:/3 4/544 3/;6:

w48 79/65 4/53: 3/;67

5<: N xqg 9/5 PSd w49 7:/47 4/5:5 3/;:<

w4: 7:/5: 4/5:7 3/;38

w4; 79/79 4/585 3/;97

w4< 7:/6< 4/5<5 3/;<6

w53 7:/48 4/596 3/;:6

w54 78/<< 4/5:: 3/;;6

w55 78/:4 4/664 3/<53

w44 7:/99 4/968 4/396

w45 7:/:4 4/965 4/377

w46 7:/46 4/879 4/37:

w47 79/:5 4/937 4/3;9

w48 79/:< 4/:9; 4/4<:

w49 7:/4< 4/948 4/3<6

646/7 N xqg 47/6 PSd w4: 7</6< 4/:87 4/4;:

w4; 79/8; 4/948 4/3<6

w4< 7:/47 4/9:3 4/463

w53 7:/3; 4/:99 4/4<9

w54 7:/5; 4/897 4/38<

w55 7:/<6 4/9:: 4/468

w56 77/95 4/;8< 4/58;

Wdehooh :183= Hujheqlvvh ghu Phvvxqjhq }xp Hlqoùvhq ghv Nrkohqglr{lgv lq ghq Wursihq ehl 5<: N
xqg 9/5 PSd xqg ehl 646/7 N xqg 47/6 PSd

45<



: Dqkdqj

Wursihqqu1 Hqgyroxphq n B n =
pp

M
43 K M P QR 43 K N P QR

w47 79/76 5/664 4/848

w48 77/;< 5/6;: 4/884

668/7 N xqg 56PSd w49 78/3: 5/4:6 4/745

w4: 79/63 5/737 4/895

w4; 79/7: 5/734 4/893

w4< 77/;5 5/697 4/869

w53 78/49 5/653 4/83;

Wdehooh :184= Hujheqlvvh ghu Phvvxqjhq }xp Hlqoùvhq ghv Nrkohqglr{lgv lq ghq Wursihq ehl 668/7
N xqg 56 PSd

5<: N xqg 9/5 PSd

w43 w44 w45

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P Q R 43 K O P Q

-
R v

3/;< 4 3 3/<: 4 3 3/;: 4 3

4/6; 49 3 4/6; 54/8 3 4/64 54 3

4/;3 44 3 4/<7 46/8 3 4/:6 46/8 3

5/:3 < 6 5/<3 43/8 7 6/79 </: 6

6/8< ; 7 6/;: 43/3 9 8/4; ;/: 7

8/86 :/6 9 8/86 </6 ; 9/<4 ; 9

9/<4 :/3 9 9/<4 ;/: ; 46/;5 :/9 :

46/;5 9/9 9 46/;5 :/< ; 46;/55 :/5 <

;</; 9/6 : 46;/55 :/:: ; 9/< 43

:/6 43

Wdehooh :185= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w43 elv w45 ehl 5<: N xqg 9/5 PSd +Y66,

463



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

5<: N xqg 9/5 PSd

w46 w47 w48

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P QR 43 K O P Q

-
R v

3;; 4 3 ;/69 4 3 3/;7 4 3

4/64 54 3 4/57 48 3 4/57 49/8 3

4/:6 46/8 3 4/9: 43 3 4/9: 44/8 4

5/8< 43/6 7 5/84 ;/: 7 5/84 </5 6

6/79 </6 9 6/68 ;/5 : 6/68 ;/6 7

8/4; ;/8 ; 7/;7 :/; < 7/;7 :/8 9

9/<4 ;/4 < 9/<4 :/8 44 9/<4 :/3 :

46/;5 :/; 44 46/;5 :/4 46 46/;5 9/; 43

46;/55 :/4 45 53:/66 9/8 45

Wdehooh :186= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w46 elv w48 ehl 5<: N xqg 9/5 PSd +Y66,

5<: N xqg 9/5 PSd

w49 w4: w4;

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P QR 43 K O P Q

-
R v

3/;; 4 3 3/;; 4 3 3/;9 4 3

4/57 53 3 4/57 54 3 4/57 4;/8 3

4/:9 45 3 4/:9 46 4 4/:5 44/8 4

6/79 ;/6 6 6/79 ;/8 6 5/89 ;/8 6

7/;7 :/; 8 7/;7 :/; 8 6/79 ;/4 9

9/<4 :/8 ; 9/<4 :/8 ; 7/;7 :/: <

46/;5 :/5 43 46/;5 :/6 43 9/<4 :/8 44

53:/66 9/< 44 46/;5 :/5 46

53:/66 9/< 48

Wdehooh :187= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w49 elv w4; ehl 5<: N xqg 9/5 PSd +Y66,

464



: Dqkdqj

5<: N xqg 9/5 PSd

w4< w53 w54

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P Q R 43 K O P Q

-
R v

3/;< 4 3 3/;; 4 3 3/;; 4 3

4/57 4< 3 4/57 4< 3 4/57 5: 3

4/;3 43/8 3 4/:7 43/8 3 4/:7 46 3

5/:3 ;/8 6 5/94 < 7 5/94 43 6

6/79 ;/4 8 6/79 ;/8 9 6/79 < 7

7/;7 :/: : 7/;7 ; ; 7/;7 ;/6 9

9/<4 :/6 < 9/<4 :/8 44 9/<4 :/: ;

46/;5 9/< 44 46/;5 :/6 46 46/;5 :/5 43

46;/55 9/: 46 46;/55 9/< 48 46;/55 :/3 45

Wdehooh :188= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w4< elv w54 ehl 5<: N xqg 9/5 PSd +Y66,

5<: N xqg 9/5 PSd

w55

n = G �w

43 K N P QR 43 K O P Q
-
R v

3/<5 4 3

4/64 55 3

4/;7 45 3

5/:9 </8 6

7/48 ;/7 8

9/<4 :/: ;

46/;5 :/6 43

46;/55 :/3 45

Wdehooh :189= Prghoolhuxqjvhujheqlvvh i u ghq Wursihq w55 ehl 5<: N xqg 9/5 PSd +Y66,

465



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

646/7 N xqg 47/6 PSd

w44 w45 w46

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P QR 43 K O P Q

-
R v

4/43 4 3 4/43 4 3 4/38 4 3

4/95 63 3 4/95 57 3 4/7< 5< 3

5/54 4: 3 5/4: 48/8 3 5/43 47/8 3

6/6; 46 5 6/58 45 5 6/6; 44 5

7/:7 44 7 7/:7 43 6 7/:7 43 7

9/:: 43/8 8 9/:: </5 7 9/:: </8 8

46/87 </; : 46/87 ;/; 8 46/87 ;/< :

536/39 </5 < 66;/7 ; 9 536/8< ;/6 <

Wdehooh :18:= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w44 elv w46 ehl 646/7 N xqg 47/6 PSd +Y68,

646/7 N xqg 47/6PSd

w47 w48 w49

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P QR 43 K O P Q

-
R v

4/3; 4 3 4/53 4 3 4/3< 4 3

4/95 57 3 4/:9 5; 5 4/95 4: 5

5/4: 47/8 3 5/73 49 5 5/4; 45 5

6/6; 44 7 6/6; 45/8 6 6/6; 43 7

7/:7 43 9 7/:7 44/8 8 7/:7 </4 9

9/:: </8 ; 9/:: 44 : 9/:: ;/6 9

46/87 < < 46/87 43/8 < 46/87 ; ;

536/8< ;/8 44 66/;7 </< 43 66/;7 :/; 43

536/8< </7 44 536/39 :/9 44

Wdehooh :18;= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w47 elv w49 ehl 646/7 N xqg 47/6 PSd +Y68,

466



: Dqkdqj

646/7 N xqg 47/6 PSd

w4: w4; w4<

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P Q R 43 K O P Q

-
R v

4/3< 4 3 4/3< 4 3 4/46 4 3

4/95 58/8 : 4/95 4;/8 3 4/95 53 3

5/4; 4: : 5/4; 46/8 3 5/59 46/: 3

6/6; 46/: < 6/6; 43/8 6 6/6; 43/: 6

7/:7 45/4 44 7/:7 </; 8 7/:7 43/5 8

9/:: 44/: 46 9/:: </9 : 9/:: </< :

46/87 43/< 49 46/87 </5 44 46/87 </6 <

66/;7 43/9 4; 66/;7 ;/; 45 66/;7 < 44

536/39 43/8 4< 536/39 ;/8 46 536/39 ;/; 45

Wdehooh :18<= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w4: elv w4< ehl 646/7 N xqg 47/6 PSd +Y68,

646/7 N xqg 47/6 PSd

w53 w54 w55

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P Q R 43 K O P Q

-
R v

4/53 4 3 4/39 4 3 4/47 4 3

4/95 57 8 4/89 4< 3 4/9< 55 3

5/73 48 : 5/44 46 3 5/5: 47/8 3

6/6; 45 : 6/6; 43/8 6 6/6; 44/8 5

7/:7 44 43 7/:7 </8 8 7/:7 43/9 7

9/:: 43 45 9/:: ;/< : 9/:: </< 9

46/87 </6 46 46/87 ;/8 < 46/87 </6 ;

66/;7 ;/; 47 66/;7 ;/5 44 66/;7 </3 43

536/39 ;/9 48 536/;9 ;/; 44

Wdehooh :193= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w53 elv w55 ehl 646/7 N xqg 47/6 PSd +Y68,

467



:17 Ph hujheqlvvh i u gdv Hlqgulqjhq yrq Nrkohqglr{lg lq ghq Zdvvhuwursihq

646/7 N xqg 47/6 PSd

w56

n = G �w

43 K N P QR 43 K O P Q
-
R v

4/59 4 3

4/;6 54 3

6/6; 45/6 5

7/:7 44/7 8

9/:: 44/3 :

46/87 43/4 <

66/;7 </: 44

Wdehooh :194= Prghoolhuxqjvhujheqlvvh i u ghq Wursihq w56 ehl 646/7 N xqg 47/6 PSd +Y68,

668/7 N xqg 56/3 PSd

w47 w48 w49

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P QR 43 K O P Q

-
R v

4/84 4 3 4/88 4 3 4/76 4 3

5/54 73 3 5/67 83 3 5/47 63 3

6/36 5: 3 6/44 5; 3 5/;9 4< 6

7/88 53 5 7/88 54 3 7/5< 4: 6

9/83 49/8 6 9/83 4: 3 8/;8 48 8

46/33 48/8 7 46/33 48 3 </:8 46 8

65/7< 47/8 8 65/7< 46/8 3 4</7< 45 8

78/7; 47/3 9 78/7; 46/5 3 4<7/<6 44/8 9

4</<6 46/93 9 4<7/<6 45/; 3

Wdehooh :195= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w47 elv w49 ehl 668/7 N xqg 56/3 PSd +Y67,

468



: Dqkdqj

668/7 N xqg 56/3 PSd

w4: w4; w4<

n = G �w n = G �w n = G �w

43 K N P QR 43 K O P Q
-
R v 43 K N P QR 43 K O P Q

-
R v 43 K N P Q R 43 K O P Q

-
R v

4/89 4 3 4/89 4 3 4/86 4 3

5/67 63 3 5/67 65 5 5/57 65 3

6/45 53/8 3 6/45 58 6 6/3: 55 3

6/<3 4< 6 7/88 4< 8 7/88 4;/8 6

9/83 49 7 9/83 49 9 9/83 49 7

46/33 47 9 46/33 48 ; 46/3 47 8

65/7< 46/5 : 65/7< 47/7 < 65/7< 46/8 :

47</7< 45/8 : 78/7; 47/5 43 84/<; 46/5 :

4<7/<6 47 43

Wdehooh :196= Prghoolhuxqjvhujheqlvvh i u glh Wursihq w4: elv w4< ehl 668/7 N xqg 56/3 PSd +Y67,

668/7 N xqg 56/3 PSd

w53

n = G �w

43 K N P QR 43 K O P Q
-
R v

4/84 4 3

5/5: 56 4

6/34 4; 5

7/88 48/8 :

9/83 47 :

46/33 46/8 43

65/7; 45/5 44

84/<; 44/9 44

Wdehooh :197= Prghoolhuxqjvhujheqlvvh i u ghq Wursihq w53 ehl 668/7 N xqg 56/3 PSd +Y67,

469



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

Lp irojhqghq zhughq glh yhuzhqghwhq Den u}xqjhq lq ghq Wdehoohq ehuvfkuliwhq }xvdpphqjhid w=

]hlw Nrqwdnw}hlw

R l�m Wursihqrehu çfkh

Y l
m Wursihqyroxphq/ h{shulphqwhoo ehvwlppw

n Vwr� ehujdqjvnrh!}lhqw yrq Zdvvhu lq gdv Nrkohqglr{lg/ }hlwxqdekçqjlj dqjhqrpphq

n+w, Vwr� ehujdqjvnrh!}lhqw yrq Zdvvhu lq gdv Nrkohqglr{lg/ }hlwdekçqjlj dqjhqrpphq

prghoolhuwhv Yroxphq=

plw n plw }hlwxqdekçqjljhq Vwr� ehujdqjvnrh!}lhqwhq prghoolhuwhv Wursihqyroxphq

plw n+w, plw }hlwdekçqjljhq Vwr� ehujdqjvnrh!}lhqwhq prghoolhuwhv Wursihqyroxphq

46:



: Dqkdqj

5<: N xqg 9/5 PSd @ w7

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

: 93/97 77/;: 53: 93/;4 77/;8

4: 93/;6 78/37 573 93/97 77/9< 77/89 77/:3

5: 93/<9 78/45 633 93/65 77/69 77/59 77/6:

6: 94/3; 78/55 693 93/34 77/3: 76/<; 77/36

7: 94/4< 78/5; 753 8</96 76/:4 76/9< 76/:4

8: 94/5: 78/67 7;3 8</64 76/6; 76/73 76/6<

9: 94/57 78/65 873 8;/<9 76/3: 76/45 76/3;

:: 94/66 78/69 933 8;/98 75/:: 75/<6 75/::

;: 94/5; 78/65 :53 8;/36 75/4: 75/5: 75/4:

<: 94/65 78/67 ;73 8:/75 74/8; 74/:4 74/8<

43: 94/5< 78/63 <93 89/;; 74/38 74/49 74/37

44: 94/4< 78/57 43;3 89/64 73/84 73/94 73/83

46: 94/53 78/56 4653 88/58 6</7; 6</87 6</83

48: 94/44 78/43 4773 87/;6 6</38 6</34 6</35

4:: 93/<: 77/<< 4893 87/63 6;/88 6;/7; 6;/8:

4<: 93/<7 77/<7 49;3 86/;; 6;/47 6:/<9 6;/46

Wdehooh :198= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w7 ehl 5<: N xqg 9/5
PSd +Y66,

46;



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

5<: N xqg 9/5 PSd @ w8

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

; 8;/4< 75/66 4<; 8;/:8 75/:7 75/:4 75/:9

4; 8;/6; 75/83 53; 8;/:4 75/9; 75/9: 75/:4

5; 8;/87 75/98 573 8;/8< 75/8: 75/88 75/8;

6; 8;/98 75/:6 633 8;/6< 75/6; 75/64 75/66

7; 8;/:4 75/:: 753 8:/;5 74/;9 74/;7 74/;7

8; 8;/;5 75/;: 7;3 8:/86 74/8< 74/94 74/93

9; 8;/<3 75/<7 873 8:/5< 74/68 74/6; 74/69

:; 8;/<8 75/<: 933 8:/3: 74/46 74/48 74/45

;; 8;/<8 75/<: :53 89/96 73/9< 73/:3 73/99

<; 8;/<8 75/<9 ;73 89/3< 73/4; 73/57 73/53

43; 8;/<8 75/<7 <93 88/98 6</:: 6</:< 6</:8

44; 8;/<9 75/<8 43;3 88/48 6</63 6</68 6</65

46; 8;/<6 75/<6 4533 87/9; 6;/;8 6;/<4 6;/;<

48; 8;/;; 75/;; 4773 86/;; 6;/39 6;/36 6;/39

4:; 8;/:; 75/:; 49;3 86/3: 6:/5; 6:/4; 6:/59

Wdehooh :199= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w8 ehl 5<: N xqg 9/5
PSd +Y66,

46<



: Dqkdqj

5<: N xqg 9/5 PSd @ w9

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

; 8;/98 75/5: 4<; 8</;4 75/<8 75/<4 75/<<

4; 8;/<4 75/7: 53; 8</:: 75/<6 75/;< 75/<8

5; 8</46 75/95 573 8</:5 75/;; 75/;3 75/;8

6; 8</66 75/9: 633 8</83 75/9; 75/97 75/99

7; 8</78 75/;7 693 8</63 75/83 75/7: 75/7;

8; 8</8< 75/<6 753 8</3: 75/65 75/64 75/63

9; 8</9< 75/<: 7;3 8;/;8 75/46 75/48 75/45

:; 8</:9 76/35 873 8;/97 74/<8 74/<< 74/<8

;; 8</;7 76/37 933 8;/77 74/:9 74/;6 74/::

<; 8</;; 76/3: :53 8;/3: 74/75 74/84 74/77

43; 8</<8 76/44 ;73 8:/:9 74/47 74/4< 74/45

44; 8</<9 76/45 <93 8:/69 73/:; 73/;; 73/;4

46; 8</<8 76/3< 43;3 8:/37 73/84 73/8: 73/84

48; 8</<7 76/3: 4653 89/7; 6</<: 6</<7 6</<8

4:; 8</;; 76/33 4773 89/48 6</9; 69/<7 6</9<

4893 88/<4 6</78 6</66 6</77

Wdehooh :19:= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w9 ehl 5<: N xqg 9/5
PSd +Y66,

473



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

5<: N xqg 9/5 PSd @ w;

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, pp
M

pp
M

plw n plw n+w,

; 8</9< 76/88 573 8</83 76/4; 76/3; 76/49

4; 8</:3 76/85 633 8</3: 75/;4 75/:8 75/;3

5; 8</:< 76/8< 693 8;/96 75/74 75/75 75/77

6; 8</<; 76/:5 753 8;/5< 75/44 75/43 75/3<

7; 93/3; 76/:< 7;3 8:/<7 74/:8 74/:; 74/:7

8; 93/46 76/;5 873 8:/8: 74/75 74/79 74/73

9; 93/4: 76/;5 933 8:/4; 74/39 74/47 74/39

:; 93/4: 76/;7 :53 89/84 73/76 73/84 74/74

;; 93/4: 76/;5 ;73 88/;4 6</:8 6</;< 6</:;

<; 93/49 76/;3 <93 88/48 6</47 6</5: 6</49

43; 93/48 76/:< 43;3 87/84 6;/88 6;/99 6;/8:

44; 93/43 76/:8 4533 86/<4 6:/<< 6;/39 6;/33

46; 93/37 76/9< 4653 86/69 6:/7: 6:/7: 6:/78

48; 8</<: 76/94 4773 85/;: 69/<7 69/;; 69/<5

4:; 8</;9 76/85 4893 85/5< 69/76 69/63 69/73

4<; 8</:6 76/73 76/64 76/75 49;3 84/:3 68/;: 68/:6 68/<3

53; 8</9; 76/67 76/58 76/89

Wdehooh :19;= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w; ehl 5<: N xqg 9/5
PSd +Y66,

474



: Dqkdqj

5<: N xqg 9/5 PSd @ w<

]hlw R l�m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l
m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

44 93/58 76/;< 573 93/54 76/94 76/89 76/8<

54 93/5: 76/;9 633 8</;6 76/5: 76/5: 76/5:

64 93/74 76/<8 693 8</79 75/<: 75/<: 75/<9

74 93/88 77/37 753 8</43 75/99 75/9; 75/98

84 93/98 77/3< 7;3 8;/:7 75/66 75/6< 75/68

94 93/:6 77/47 873 8;/76 75/3: 75/44 75/38

:4 93/:: 77/47 933 8;/3: 74/:8 74/;5 74/:8

;4 93/;7 77/53 :53 8:/79 74/49 74/58 74/4:

<4 93/;6 77/49 ;73 89/;4 73/8; 73/9< 73/93

434 93/;5 77/348 <93 89/56 73/38 73/46 73/38

454 93/;5 77/45 43;3 88/99 6</86 6</8; 6</85

474 93/;3 77/43 77/38 77/46 4533 88/3< 6;/<< 6</37 6</33

494 93/:3 77/35 76/<8 77/35 4653 87/87 6;/7< 6;/83 6;/7<

4;4 93/8; 76/<4 76/;8 76/<4 4773 87/36 6;/33 6:/<9 6;/33

534 93/77 76/;3 76/:8 76/;3 4893 86/84 6:/86 6:/76 6:/85

544 93/6: 76/:8 76/:3 76/:7 49;3 86/34 6:/38 69/<5 6:/39

Wdehooh :19<= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w< ehl 5<: N xqg 9/5
PSd +Y66,

475



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

646/7 N xqg 47/6 PSd @ w4

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

; 96/<5 7;/63 4;; 95/;6 7:/45 7:/3: 7:/3:

4; 97/3< 7;/76 4<; 95/:4 7:/33 79/<9 79/<9

5; 97/4: 7;/7: 53; 95/87 79/;6 79/;9 79/;7

6; 97/4; 7;/7: 573 95/4< 79/7< 79/85 79/7;

7; 97/54 7;/7; 633 94/7; 78/;4 78/;< 78/;4

8; 97/4: 7;/76 693 93/:< 78/48 78/59 78/49

9; 97/3; 7;/65 753 93/47 77/85 77/97 77/85

:; 97/3: 7;/65 7;3 8</83 76/<4 77/36 76/<3

;; 96/<9 7;/4< 7;/48 7;/58 873 8;/;; 76/5; 76/75 76/5<

<; 96/;5 7;/3: 7;/37 7;/46 933 8;/57 75/98 75/;5 75/:3

43; 96/:9 7;/34 7:/<6 7;/34 993 8:/9< 75/45 75/56 75/45

44; 96/9: 7:/<4 7:/;5 7:/;< :53 8:/3; 74/85 74/97 74/89

45; 96/86 7:/:: 7:/:5 7:/:: :;3 89/87 74/36 74/39 74/34

46; 96/75 7:/9: 7:/94 7:/99 ;73 89/33 73/79 73/7< 73/7:

47; 96/5; 7:/86 7:/83 7:/87 <33 88/7; 6</<< 6</<5 6</<8

48; 96/4: 7:/76 7:/6< 7:/75 <93 87/<6 6</77 6</68 6</77

49; 96/39 7:/66 7:/5; 7:/64 4353 87/78 6;/<9 6;/;3 6;/<7

4:; 95/<8 7:/53 7:/4; 7:/4< 43;3 86/<3 6;/78 6;/58 6;/<9

Wdehooh :1:3= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w4 ehl 646/7 N xqg
47/6 PSd +Y68,

476



: Dqkdqj

646/7 N xqg 47/6 PSd @ w5

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

; 94/5; 78/:3 4<; 8</6; 76/;3 76/;3 76/;4

4; 94/5: 78/9: 53; 8</5; 76/:5 76/:3 76/:4

5; 94/59 78/97 53; 8;/<7 76/69 76/6< 76/69

6; 94/44 78/83 633 8;/58 75/:3 75/;3 75/:6

7; 94/35 78/73 693 8:/97 75/3< 75/56 75/44

8; 93/<9 78/69 753 8:/34 74/84 74/99 74/84

9; 93/;; 78/5: 7;3 89/73 73/<4 74/43 73/<5

:; 93/99 78/38 873 88/;5 73/68 73/87 73/68

<; 93/85 77/<4 77/:; 77/<6 933 88/56 6</:: 6</<< 6</:<

43; 93/76 77/;7 77/9; 77/;5 993 87/99 6</58 6</77 6</58

44; 93/66 77/:6 77/8; 77/:3 :;3 86/8< 6;/4< 6;/6: 6;/54

45; 93/4; 77/8< 77/7< 77/8< ;73 86/43 6:/:5 6:/;7 6:/:4

46; 93/35 77/75 77/6< 77/7; <33 85/95 6:/57 6:/64 6:/55

47; 8</<9 77/6; 77/5< 77/6: <93 85/45 69/:: 69/:< 69/:8

48; 8</;7 77/59 77/4< 77/58 4353 84/99 69/65 69/5; 69/5;

49; 8</:6 77/49 77/3< 77/47 4533 83/63 67/<: 67/:: 67/<:

4:; 8</97 77/38 76/<< 77/36 46;3 7</34 66/:7 66/63 66/::

4;; 8</83 76/<6 76/;< 76/<5

Wdehooh :1:4= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w5 ehl 646/7 N xqg
47/6 PSd +Y68,

477



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

646/7 N xqg 47/6 PSd @ w6

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

: 98/37 7</66 633 95/53 79/88 79/:: 79/98

4: 98/36 7</65 693 94/8: 78/<9 79/59 79/39

5: 98/38 7</66 753 93/<< 78/6< 78/:7 78/7;

6: 98/33 7</5< 7;3 93/78 77/;9 78/56 77/<5

7: 97/<5 7</55 873 8</;; 77/66 77/:5 77/6;

8: 97/<4 7</4: 933 8</67 76/:< 77/55 76/;9

:: 97/<7 7</38 7;/:8 7</36 993 8;/<8 76/69 76/:5 76/68

;: 97/:9 7;/<9 7;/99 7;/<5 :53 8;/;; 75/;8 76/55 75/;9

<: 97/93 7;/;5 7;/8: 7;/;3 :;3 8;/6; 75/77 75/:6 75/6;

43: 97/87 7;/:9 7;/7; 7;/9< ;73 8:/7: 74/<; 75/58 74/<5

44: 97/67 7;/89 7;/6< 7;/8; <33 89/<: 74/7< 74/:: 74/7;

45: 97/5; 7;/84 7;/63 7;/7: <93 89/78 74/3: 74/5< 74/38

46: 97/44 7;/66 7;/54 7;/69 4353 89/49 73/:3 73/;5 73/96

47: 97/35 7;/65 7;/45 7;/58 43;3 88/:7 73/63 73/68 73/56

48: 96/<4 7;/49 7;/36 7;/48 4473 88/64 6</;< 6</;; 6</;7

49: 96/:: 7;/36 7:/<7 7;/37 4533 87/;; 6</83 6</75 6</79

4:: 96/:3 7:/<: 7:/;9 7:/<6 4593 87/89 6</46 6;/<9 6</43

4;: 96/97 7:/;< 7:/:: 7:/;5 4653 87/56 6;/;3 6;/84 6;/:9

4<: 96/8: 7:/;7 7:/9; 7:/:5 46;3 86/;5 6;/76 6;/39 6;/75

53: 96/68 7:/96 7:/8< 7:/94 4773 86/6; 6;/35 6:/95 6;/43

573 95/;5 7:/47 7:/63 7:/5: 4833 86/38 6:/9; 6:/4; 6:/:<

Wdehooh :1:5= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w6 ehl 646/7 N xqg
47/6 PSd +Y68,

478



: Dqkdqj

646/7 N xqg 47/6 PSd @ w7

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

: 96/:6 7;/34 573 94/6: 78/97 78/96 78/96

4: 96/;4 7;/36 633 93/8: 77/;: 77/<: 77/<4

5: 96/;4 7;/35 693 8</;9 77/4; 77/65 77/53

6: 96/:< 7;/33 7;3 8;/7< 75/;7 76/38 75/;7

7: 96/:7 7:/<6 873 8:/;6 75/4< 75/75 75/4<

8: 96/97 7:/;7 933 8:/46 74/83 74/;3 74/88

9: 96/88 7:/:7 993 89/8: 73/<8 74/4; 73/<6

:: 96/78 7:/98 :53 88/<8 73/67 73/8; 73/65

;: 96/67 7:/85 :;3 88/67 6</:7 6</<: 6</:6

<: 96/53 7:/6< ;73 87/:6 6</49 6</6; 6</48

43: 96/3; 7:/5< 7:/44 7:/63 <33 87/47 6;/93 6;/:< 6;/8<

44: 95/<8 7:/48 7:/33 7:/4: <93 86/89 6;/35 6;/54 6;/37

45: 95/;5 7:/36 79/;< 7:/37 4353 86/38 6:/86 6:/97 6:/83

46: 95/:6 79/<7 79/:: 79/<4 43;3 85/7; 69/<: 6:/3: 69/<;

47: 95/94 79/;7 79/99 79/:< 4473 84/<: 69/7; 69/84 69/7:

48: 95/77 79/9: 79/88 79/99 4533 84/78 68/<; 68/<8 68/<;

49: 95/5< 79/86 79/77 79/86 4593 83/<8 68/83 68/73 68/7<

4:: 95/4: 79/75 79/66 79/74 4653 83/7; 68/36 67/;9 68/35

4;: 95/3; 79/65 79/54 79/5; 46;3 7</<: 67/88 67/65 68/89

4<: 94/;< 79/48 79/43 79/49 4773 7</7< 67/43 66/:< 67/44

53: 94/:: 79/35 78/<< 79/37 4833 7</38 66/9; 66/59 66/9;

Wdehooh :1:6= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w7 ehl 646/7 N xqg
47/6 PSd +Y68,

479



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

646/7 N xqg 47/6 PSd @ w8

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

9 93/95 77/<7 573 8;/93 75/<4 75/<4 75/;:

49 93/:3 78/33 633 8:/;8 75/53 75/65 75/54

59 93/:4 77/<; 693 8:/4; 74/85 74/:8 74/8;

69 93/9; 77/<8 7;3 88/<: 73/69 73/95 73/69

79 93/98 77/<5 873 88/68 6</:7 73/39 6</::

89 93/95 77/;; 933 87/:8 6</48 6</84 6</54

99 93/85 77/:; 993 87/53 6;/94 6;/<9 6;/98

:9 93/7: 77/:6 77/85 77/:8 :53 86/9: 6;/43 6;/75 6;/45

;9 93/69 77/95 77/75 77/96 :;3 86/48 6:/94 6:/;; 6:/8<

<9 93/57 77/83 77/65 77/84 ;73 85/93 6:/3; 6:/68 6:/3;

439 93/48 77/6< 77/55 77/6< <33 85/48 69/96 69/;6 69/8<

449 93/36 77/64 77/46 77/5: <93 84/94 69/45 69/64 69/44

459 8</<3 77/49 77/36 77/49 4353 84/48 68/9; 68/;3 68/97

469 8</:9 77/35 76/<6 77/37 43;3 83/9; 68/57 68/5< 68/4<

479 8</9: 76/<6 76/;6 76/<6 4473 83/55 67/:< 67/:< 67/:8

489 8</86 76/;4 76/:6 76/;4 4533 7</:8 67/66 67/5< 67/66

499 8</76 76/:4 76/96 76/:3 4593 7</66 66/<6 66/;3 66/<4

4:9 8</65 76/93 76/86 76/8; 4653 7;/;: 66/7< 66/64 66/84

4;9 8</4< 76/7; 76/76 76/7: 46;3 7;/79 66/43 65/;5 66/45

4<9 8</3; 76/6: 76/67 76/69 4773 7;/39 65/:7 65/68 65/:7

539 8;/<; 76/5; 76/57 76/57 4833 7:/97 65/67 64/;: 65/6:

Wdehooh :1:7= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w8 ehl 646/7 N xqg
47/6 PSd +Y68,

47:



: Dqkdqj

646/7 N xqg 47/6 PSd @ w9

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

: 95/7; 79/:5 648 8</<; 77/54 77/65 77/57

4: 95/9: 79/;; 6:8 8</69 76/95 76/:; 76/97

5: 95/:8 79/<5 768 8;/:8 76/36 76/57 76/3:

6: 95/:; 79/<5 7<8 8;/48 75/79 75/:4 75/83

7: 95/:9 79/<3 888 8:/93 74/<3 75/4< 74/<8

8: 95/:5 79/;9 948 8:/3; 74/74 74/9: 74/74

9: 95/:3 79/;6 9:8 89/86 73/;; 74/48 73/;<

:: 95/8: 79/<9 :68 89/33 73/6: 73/97 73/6;

;: 95/7: 79/8< :<8 88/84 6</<3 73/47 6</;<

<: 95/6< 79/7< 79/65 79/85 ;88 88/37 6</76 6</97 6</73

43: 95/5; 79/73 79/56 79/75 <48 87/88 6;/<9 6</47 6;/<6

44: 95/4; 79/64 79/47 79/64 <:8 87/3: 6;/83 6;/98 6;/7:

45: 95/3; 79/55 79/37 79/53 4368 86/93 6;/35 6;/49 6;/36

46: 94/<9 79/44 78/<8 79/3< 43<8 86/4: 6:/94 6:/9; 6:/8<

47: 94/;6 79/33 78/;9 78/<; 4488 85/:8 6:/53 6:/:3 6:/4:

48: 94/:4 78/;9 78/:9 78/;: 4548 85/65 69/;3 69/:6 69/:9

49: 94/94 78/:: 78/9: 78/:: 45:8 84/;: 69/6: 69/59 69/69

4:: 94/89 78/:5 78/8; 78/99 4668 84/7: 68/<: 68/:< 68/<:

4;: 94/73 78/8: 78/7< 78/88 46<8 84/39 68/8; 68/66 68/8<

4<: 94/5; 78/7: 78/73 78/78 4788 83/98 68/4< 67/;; 68/55

53: 94/4: 78/69 78/63 78/67 4848 83/5: 67/;5 67/75 67/;9

588 93/95 77/;6 77/;9 77/;8

Wdehooh :1:8= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w9 ehl 646/7 N xqg
47/6 PSd +Y68,

47;



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

646/7 N xqg 47/6 PSd @ w:

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

: 96/:5 7:/<4 573 95/49 79/59 79/57 79/55

4: 96/<9 7;/38 633 94/74 78/88 78/97 79/89

5: 97/46 7;/4< 693 93/:5 77/<3 78/38 77/<5

6: 97/53 7;/55 7;3 8</73 76/98 76/;< 76/9;

7: 97/56 7;/55 873 8;/:; 76/37 76/65 76/3<

8: 97/49 7;/47 933 8;/4; 75/79 75/:9 75/84

9: 97/47 7;/45 993 8:/94 74/<4 75/53 74/<7

:: 97/38 7;/35 :53 8:/37 74/69 74/97 74/6<

;: 96/<7 7:/<4 :;3 89/86 73/;; 74/3< 73/;8

<: 96/;; 7:/;8 7:/9; 7:/;9 ;73 88/<9 73/64 73/88 73/66

43: 96/:9 7:/:8 7:/8; 7:/:7 <33 88/85 6</;< 73/34 6</;5

44: 96/98 7:/98 7:/7: 7:/95 <93 87/<; 6</69 6</7; 6</65

45: 96/7< 7:/7< 7:/6: 7:/84 4353 87/78 6;/;7 6;/<8 6;/;7

46: 96/74 7:/76 7:/5: 7:/6< 43;3 86/<< 6;/73 6;/76 6;/6:

47: 96/59 7:/5; 7:/4: 7:/5; 4473 86/7< 6:/<4 6:/<4 6:/<4

48: 96/43 7:/46 7:/3: 7:/49 4533 86/36 6:/7< 6:/73 6:/79

49: 96/35 7:/3: 79/<: 7:/37 4593 85/88 6:/36 69/;< 6:/36

4:: 95/;< 79/<6 79/;: 79/<6 4653 85/45 69/93 69/6< 69/94

4;: 95/:9 79/;5 79/:: 79/;5 46;3 84/9: 69/4: 68/<3 69/4<

4<: 95/98 79/:5 79/9: 79/:3 4833 83/;6 68/6: 67/<5 68/73

53: 95/87 79/93 79/8: 79/8<

Wdehooh :1:9= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w: ehl 646/7 N xqg
47/6 PSd +Y68,

47<



: Dqkdqj

646/7 N xqg 47/6 PSd @ w;

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwuhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

; 94/77 78/:9 53; 93/54 77/78 77/6; 77/73

4; 94/93 78/;< 573 8</;3 77/37 77/37 77/36

5; 94/:7 79/33 633 8</3< 76/6: 76/74 76/69

6; 94/:: 79/33 693 8;/6: 75/9: 75/:; 75/:3

7; 94/:< 79/34 7;3 8:/3: 74/75 74/88 74/74

8; 94/:9 78/<9 873 89/7: 73/;8 73/<7 73/:<

9; 94/9< 78/<3 933 88/:: 73/47 73/68 73/4;

:; 94/94 78/;4 993 88/4< 6</8; 6</:8 6</8<

;; 94/85 78/:4 :53 87/93 6</34 6</4: 6</34

<; 94/75 78/95 :;3 87/33 6;/75 6;/8< 6;/77

43; 94/67 78/87 78/79 78/8; ;73 86/78 6:/;; 6;/34 6:/;;

44; 94/58 78/79 78/68 78/79 <33 85/;: 6:/66 6:/78 6:/66

45; 94/44 78/65 78/57 78/67 <93 85/59 69/:< 69/;< 69/;3

46; 93/<9 78/49 78/46 78/55 4353 84/:9 69/5; 69/66 69/5;

47; 93/<4 78/46 78/35 78/43 43;3 84/55 68/:8 68/:; 68/:9

48; 93/:: 78/33 77/<5 77/<; 4533 83/53 67/:; 67/:3 67/::

49; 93/9: 77/;< 77/;4 77/;: 4593 7</:3 67/5< 67/4: 67/5<

4:; 93/8: 77/;3 77/:3 77/:8 46;3 7;/:7 66/6: 66/46 66/6:

4;; 93/74 77/96 77/8< 77/96 4773 7;/58 65/<5 65/94 65/<5

4<; 93/5: 77/84 77/7< 77/85

Wdehooh :1::= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w; ehl 646/7 N xqg
47/6 PSd +Y68,

483



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

646/7 N xqg 47/6 PSd @ w<

]hlw R l�m Y l
m prghoolhuwhv Yroxphq ]hlw R l
m Y l�m prghooolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

: 95/3; 79/65 573 93/6: 77/89 77/87 77/8:

4: 95/4; 79/74 633 8</9< 76/<4 76/<8 76/<4

5: 95/5: 79/78 753 8;/6< 75/98 75/:: 75/98

6: 95/65 79/7< 7;3 8:/:7 78/36 75/4< 75/37

7: 95/6: 79/85 873 8:/46 74/75 74/95 74/77

8: 95/58 79/73 933 89/83 73/;5 74/38 73/;9

9: 95/57 79/6: 993 89/33 73/65 73/7< 73/5<

:: 95/46 79/5: :53 88/69 6</:5 6</<6 6</:6

;: 95/39 79/4< :;3 87/:< 6</4; 6</6; 6</4<

<: 94/<: 79/44 ;73 87/5: 6;/99 6;/;7 6;/99

43: 94/;: 79/34 <33 86/:: 6;/49 6;/63 6;/46

44: 94/:8 78/;< <93 86/53 6:/94 6:/:: 6:/96

45: 94/99 78/;4 78/9; 78/;7 4353 85/:4 6:/48 6:/57 6:/46

46: 94/8; 78/:6 78/8; 78/:5 43;3 85/4; 69/97 69/:4 69/97

47: 94/78 78/94 78/7; 78/94 4473 84/9< 69/4: 69/53 69/4:

48: 94/6; 78/87 78/6; 78/83 4533 84/55 68/:5 68/9: 68/:3

49: 94/55 78/6< 78/5; 78/6; 4593 83/:5 68/58 68/4; 68/58

4:: 94/44 78/5; 78/4; 78/5: 4653 83/64 67/;7 67/9; 67/;3

4;: 93/<: 78/48 78/3: 78/49 46;3 7</;8 67/74 67/4; 67/6:

4<: 93/;; 78/38 77/<: 78/37 4773 7</66 66/<6 66/9< 66/<8

53: 93/:7 77/<6 77/;: 77/<6 4833 7;/;: 66/7: 66/53 66/86

Wdehooh :1:;= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w< ehl 646/7 N xqg
47/6 PSd +Y68,

484



: Dqkdqj

646/7 N xqg 47/6 PSd @ w43

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp pp plw n plw n+w,

: 94/:: 79/33 633 8</75 76/99 76/9: 76/:5

4: 94/<: 79/4: 693 8;/:< 76/37 76/46 76/43

5: <5/39 79/58 753 8;/49 75/76 75/8< 75/83

6: 95/45 79/5< 7;3 8:/95 74/;< 75/38 74/<5

7: 95/3; 79/56 873 8:/37 74/67 74/85 74/68

8: 95/37 79/4< 933 89/7: 73/:< 74/33 73/;3

9: 94/<: 79/45 993 88/<3 73/57 73/7; 73/59

:: 94/<3 79/37 :53 88/73 6</:7 6</<: 6</:7

;: 94/;5 78/<8 :;3 87/;; 6</57 6</79 6</56

<: 94/:4 78/;8 ;73 87/6< 6;/:: 6;/<9 6;/:6

43: 94/93 78/:7 <33 86/;7 6;/57 6;/79 6;/58

44: 94/86 78/99 <93 86/6; 6:/:< 6:/<9 6:/:;

45: 94/76 78/8: 4353 85/<9 6:/6: 6:/7: 6:/66

46: 94/68 78/84 43;3 85/7< 69/<7 69/<< 69/;;

47: 94/57 78/74 4473 85/36 69/7; 69/84 69/78

48: 94/47 78/63 4533 84/8: 69/38 69/36 69/36

49: 94/35 78/4; 77/;< 78/47 4593 84/47 68/97 68/89 68/95

4:: 93/;< 78/37 77/;3 78/36 4653 83/8: 68/57 68/3< 68/56

4;: 93/:7 77/<7 77/:4 77/<5 46;3 83/67 67/;6 67/96 67/;7

4<: 93/9: 77/;7 77/95 77/;4 4773 7</<7 67/79 67/4: 67/7:

53: 93/88 77/:7 77/85 77/:3 4833 7</83 67/37 66/:4 67/44

Wdehooh :1:<= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w43 ehl 646/7 N xqg
47/6 PSd +Y68,

485



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

668/7 N xqg 56/3 PSd 2 w4

]hlw R l
m Y l�m prghoolhuwhv Yroxphq ]hlw R l�m Y l
m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

43 8;/<: 75/8< 583 87/94 6;/89 6;/8; 6;/87

53 8;/;9 75/7< 593 87/86 6;/6; 6;/75 6;/6:

63 8;/9; 75/64 5:3 87/58 6;/56 6;/5: 6;/54

73 8;/83 75/48 75/34 75/4: 5;3 87/39 6;/37 6;/44 6;/38

83 8;/65 74/<; 74/;8 74/<; 5<3 86/<5 6:/<6 6:/<8 6:/;<

93 58;/4: 74/;5 74/9; 74/;3 633 86/:5 6:/:5 6:/;3 6:/:6

:3 8:/<: 74/9: 74/84 74/95 643 86/88 6:/8: 6:/97 6:/8:

;3 8:/:3 74/76 74/67 74/78 653 86/6; 6:/73 6:/7< 6:/74

<3 8:/85 74/57 74/4; 74/5: 663 86/58 6:/5< 6:/66 6:/58

433 8:/66 74/3< 74/34 74/3< 673 86/43 6:/49 6:/4; 6:/43

443 8:/4: 73/<8 73/;7 73/<4 683 85/<3 69/<9 6:/35 69/<7

453 89/<8 73/:7 73/:3 73/:7 693 85/9< 69/:: 69/;: 69/:;

463 89/:: 73/8; 73/84 73/89 6:3 85/87 69/95 69/:5 69/96

473 89/86 73/68 73/68 73/6< 6;3 85/69 69/7: 69/8: 69/7:

483 89/6: 73/4< 73/4< 73/55 6<3 85/54 69/64 69/74 69/65

493 89/54 73/39 73/35 73/38 733 85/37 69/49 69/59 69/4:

4:3 89/33 6</;7 6</;9 6</;; 743 84/<3 69/35 69/44 69/35

4;3 88/;3 6</9: 6</:3 6</:4 753 84/:7 68/;; 68/<9 68/;:

4<3 88/8< 6</78 6</87 6</87 7;3 83/:4 67/<4 68/3: 67/<:

533 88/78 6</68 6</6; 6</6: 873 7</:< 67/37 67/4< 67/44

543 88/58 6</49 6</55 6</53 933 7;/<5 66/56 66/67 66/5:

553 88/4; 6</43 6</39 6</36 ;73 78/95 63/53 63/39 63/47

563 87/<< 6;/<6 6;/<3 6;/;: <93 77/35 5;/:7 5;/84 5;/:4

573 87/;6 6;/:: 6;/:7 6;/:3 43;3 75/77 5:/66 5:/34 5:/69

Wdehooh :1;3= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w4 ehl 668/7 N xqg
56 PSd +Y67,

486



: Dqkdqj

668/7 N xqg 56/3 PSd 2 w5

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

< 94/98 78/53 4:< 8;/34 74/<9 74/<; 74/<7

4< 94/86 78/43 4;< 8:/:; 74/:8 74/;3 74/:7

5< 94/74 78/33 4<< 8:/88 74/86 74/95 74/87

6< 94/54 77/;7 77/8< 77/;9 53< 8:/66 74/67 74/77 74/67

7< 94/35 77/9; 77/73 77/97 573 89/99 73/:3 73/;; 73/:7

8< 93/:9 77/77 77/54 77/76 633 88/7; 6</89 6</;5 6</93

9< 93/7; 77/4< 77/35 77/54 693 87/63 6;/7; 6;/:; 6;/83

:< 93/5; 77/36 76/;6 77/33 753 86/46 6:/6; 6:/:: 6:/76

;< 93/39 76/;6 76/98 76/:< 873 84/36 68/6< 68/:< 68/74

<< 8</;4 76/93 76/79 76/8; 933 7</<; 67/73 67/;7 67/78

43< 8</87 76/69 76/5: 76/6: :53 7;/44 65/9: 68/<; 65/96

44< 8</5< 76/46 76/3< 76/49 ;73 79/59 63/<8 64/53 63/<5

45< 8</3< 75/<9 75/<3 75/<9 <93 77/89 5</6: 5</7; 5</66

46< 8;/;; 75/:: 75/:5 75/:8 43;3 75/<9 5:/<4 5:/;7 5:/;7

47< 8;/99 75/8: 75/86 75/88 4533 74/6< 59/7< 59/59 59/78

48< 8;/77 75/69 75/68 75/67 4653 6</;: 58/48 57/:7 58/48

49< 8;/4; 75/45 75/49 75/47 4773 6;/73 56/;8 56/5: 56/<6

4:< 8;/34 74/<9 74/<; 74/<7

Wdehooh :1;4= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w5 ehl 668/7 N xqg
56 PSd +Y67,

487



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

668/7 N xqg 56/3 PSd 2 w6

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

; 8;/;< 75/:; 4:; 88/:8 6</;6 6</;8 6</;9

4; 8;/;5 75/:3 4;; 88/8; 6</9; 6</9< 6</9;

5; 8;/98 75/87 53; 88/4; 6</5; 6</6: 6</67

6; 8;/7: 75/6: 573 87/97 6;/:< 6;/;9 6;/:<

7; 8;/64 75/55 633 86/93 6:/;4 6:/<5 6:/;3

8; 8;/49 75/39 693 85/89 69/;6 69/<< 69/;6

9; 8:/;< 74/;5 74/99 74/;6 753 84/7< 68/;5 6</3; 68/;;

:; 8:/:3 74/99 74/7< 74/97 7;3 83/8< 67/<; 68/4< 67/<:

;; 8:/83 74/78 74/66 74/79 873 7</9; 67/44 67/65 67/3;

<; 8:/63 74/63 74/49 74/5; 933 7;/:3 66/54 66/79 66/55

43; 8:/44 74/44 73/<< 74/43 :53 79/<7 64/89 64/:< 64/8:

44; 89/<6 73/<8 73/;6 73/<5 ;73 78/64 63/37 63/4; 63/34

45; 89/:5 73/:8 73/9: 73/:7 <93 76/98 5;/88 5;/97 5;/87

46; 89/87 73/8< 73/83 73/89 43;3 75/48 5:/49 5:/48 5:/47

47; 89/66 73/6< 73/67 73/6< 4533 73/96 58/;7 58/:4 58/;6

48; 89/48 73/53 73/4; 73/54 4653 6</54 57/8; 57/66 57/8;

49; 89/33 73/37 73/34 73/36 4773 6:/;6 56/73 55/<< 56/74

4:; 88/:8 6</;6 6</;8 6</;9

Wdehooh :1;5= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w6 ehl 668/7 N xqg
56 PSd +Y67,

488



: Dqkdqj

668/7 N xqg 56/3 PSd 2 w7

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

< 93/96 77/6; 4:< 8;/68 75/5: 75/5: 75/59

4< 93/83 77/57 4;< 8;/56 75/49 75/48 75/47

5< 93/69 77/44 4<< 8;/3; 75/35 75/36 75/34

6< 93/59 77/33 53< 8:/<5 74/;: 74/<4 74/;<

7< 93/4; 76/<7 76/;: 76/<5 588 8:/5< 74/5< 74/69 74/65

8< 8</<< 76/:8 76/:7 76/:< 648 89/86 73/89 73/98 73/93

9< 8</;: 76/99 76/95 76/99 6:8 88/:; 6</;: 6</<8 6</;<

:< 8</:8 76/87 76/7< 76/86 768 88/36 6</49 6</58 6</4<

;< 8</95 76/76 76/6: 76/73 7<8 87/64 6;/7< 6;/8: 6;/83

<< 8</7: 76/59 76/58 76/5: 888 86/98 6:/;9 6:/<3 6:/;6

43< 8</66 76/4: 76/45 76/48 933 86/44 6:/68 6:/73 6:/66

44< 8</4: 75/<< 76/33 76/35 :53 84/:6 69/39 69/43 69/37

45< 8</33 75/;9 75/;; 75/;< ;73 83/6; 67/:< 67/;5 67/;3

46< 8;/<5 75/;6 75/:8 75/:9 <93 7</49 66/97 66/8< 66/94

47< 8;/:8 75/98 75/96 75/97 43;3 7:/<3 65/78 65/:; 65/78

48< 8;/95 75/84 75/84 75/84 4533 79/99 64/65 65/54 64/67

49< 8;/7; 75/6; 75/6< 75/6<

Wdehooh :1;6= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w7 ehl 668/7 N xqg
56 PSd +Y67,

489



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

668/7 N xqg 56/3 PSd 2 w8

]hlw R l
m Y l�m prghoolhuwhv Yroxphq ]hlw R l
m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

< 94/53 78/48 4:< 89/<4 74/3: 74/3; 74/38

43 94/37 78/33 4;< 89/96 73/;3 73/;9 73/;4

5< 93/:; 77/:8 4<< 89/6: 73/88 73/96 73/8:

6< 93/85 77/84 53< 89/4: 73/68 73/73 73/66

7< 93/5< 77/5< 573 88/68 6</89 6</:4 6</93

8< 93/35 77/37 633 86/<5 6;/54 6;/73 6;/57

9< 8</:; 76/;4 76/97 76/;6 693 85/8: 69/<4 6:/45 69/<6

:< 8</7; 76/85 76/74 76/89 753 84/56 68/97 68/;: 68/9:

;< 8</5: 76/64 76/4: 76/64 7;3 83/33 67/7: 67/98 67/79

<< 8</33 76/3: 75/<6 76/38 873 7;/:< 66/63 66/7: 66/63

44< 8;/68 75/85 75/79 75/87 933 7:/8; 65/53 65/64 65/4<

45< 8;/48 75/59 75/56 75/5< 993 79/7: 64/47 64/4; 64/45

46< 8:/<: 75/3; 75/33 75/37 :53 78/6: 63/46 63/3; 63/43

47< 8:/9; 74/;4 74/:: 74/:< :;3 77/58 5</44 5</34 5</45

48< 8:/76 74/8: 74/87 74/87 ;73 76/57 5;/4< 5:/<9 5;/4:

49< 8:/4; 74/66 74/64 74/5< <33 75/53 5:/56 59/<7 5:/59

Wdehooh :1;7= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w8 ehl 668/7 N xqg
56 PSd +Y67,

48:



: Dqkdqj

668/7 N xqg 56/3 PSd 2 w9

]hlw R l
m Y l�m prghoolhuwhv Yroxphq ]hlw R l
m Y l
m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

< 94/3; 77/<6 4;< 89/:: 73/<3 73/<< 73/<5

4< 93/<6 77/;5 4<< 89/93 73/:5 73/:; 73/:3

5< 93/:9 77/97 53< 89/67 73/7; 73/89 73/7;

6< 93/87 77/74 77/59 77/76 588 88/58 6</77 6</94 6</7;

7< 93/59 77/4: 77/36 77/4< 648 86/<7 6;/4< 6;/6; 6;/55

8< 93/33 76/<5 76/;4 76/<7 6:8 85/9: 69/<< 6:/4< 6:/34

9< 8</:9 76/:3 76/8< 76/:3 768 84/78 68/;8 69/35 68/;7

;< 8</59 76/56 76/48 76/55 7<8 83/5: 67/:4 67/;; 67/:5

<< 8</49 76/34 75/<6 75/<< 888 7</47 66/9: 66/:: 66/97

43< 8;/:; 75/:< 75/:4 75/:8 948 7;/34 65/8< 65/9< 65/8<

44< 8;/85 75/87 75/7< 75/85 9:8 79/<7 64/94 64/95 64/8<

45< 8;/59 75/63 75/5: 75/5< :68 78/<4 63/95 63/8< 63/95

47< 8:/:< 74/;: 74/;7 74/;6 :<8 77/<3 5</:3 5</8; 5</9<

48< 8:/85 74/95 74/96 74/93 ;88 76/<3 5;/:; 5;/8< 5;/:<

49< 8:/63 74/6; 74/74 74/6: <48 75/<8 5:/<4 5:/95 5:/<5

4:< 8:/36 74/45 74/53 74/48

Wdehooh :1;8= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w9 ehl 668/7 N xqg
56 PSd +Y67,

48;



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

668/7 N xqg 56/3 PSd 2 w:

]hlw R l
m Y l�m prghoolhuwhv Yroxphq ]hlw R l
m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

44 93/75 77/46 494 89/76 73/7; 73/76 73/79

54 93/53 76/<6 77/36 76/<8 4:4 89/4; 73/57 73/4; 73/54

64 8</<5 76/99 76/:: 76/:3 4;4 88/;: 6</<7 6</<7 6</<:

74 8</9; 76/7: 76/83 76/77 4<4 88/98 6</:9 6</9< 6</:6

84 8</6; 76/4< 76/57 76/4< 534 88/6: 6</7< 6</77 6</7<

94 8</45 76/<9 75/<; 75/<6 544 88/43 6</57 6</53 6</58

:4 8;/:< 75/9; 75/:5 75/9; 573 87/6: 6;/88 6;/83 6;/89

;4 8;/86 75/75 75/79 75/76 633 85/;: 6:/46 6:/3; 6:/49

<4 8;/5; 75/4; 75/53 75/4; 693 84/77 68/:: 68/:4 68/:;

434 8;/35 74/<8 74/<7 74/<6 753 83/35 67/78 67/6: 67/77

444 8:/9: 74/97 74/9< 74/9; 7;3 7;/95 66/46 66/3: 66/46

454 8:/79 74/77 74/77 74/77 933 78/<3 63/93 63/8: 63/8<

464 8:/56 74/56 74/4; 74/4< :53 76/57 5;/48 5;/54 5;/49

474 89/<9 73/<: 73/<6 73/<8 <33 6</73 57/:6 57/<5 57/:6

484 89/96 73/9: 73/9; 73/:3

Wdehooh :1;9= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w: ehl 668/7 N xqg
56 PSd +Y67,

48<



: Dqkdqj

668/7 N xqg 56/3 PSd 2 w;

]hlw R l
m Y l�m prghoolhuwhv Yroxphq ]hlw R l
m Y l
m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

45 93/69 77/73 588 87/84 6;/:< 6;/;; 6;/;5

55 93/57 77/5; 77/46 77/64 598 87/5: 6;/95 6;/9: 6;/93

65 93/34 77/38 76/;< 77/38 5:8 87/3; 6;/73 6;/79 6;/6;

75 8</:4 76/:: 76/99 76/;3 5;8 86/;8 6;/4: 6;/57 6;/49

85 8</7; 76/89 76/76 76/88 5<8 86/93 6:/<7 6;/36 6:/<8

95 8</55 76/5< 76/53 76/64 638 86/73 6:/:8 6:/;5 6:/:7

:5 8;/<6 76/37 75/<9 76/39 648 86/46 6:/7< 6:/94 6:/85

;5 8;/:8 75/;: 75/:6 75/;5 658 85/<< 6:/68 6:/73 6:/64

<5 8;/78 75/8: 75/83 75/8: 668 85/:3 6:/3< 6:/53 6:/43

435 8;/56 75/6: 75/5: 75/66 678 85/83 69/<3 69/<< 69/;<

445 8:/<4 75/3: 75/37 75/3< 688 85/59 69/9: 69/:; 69/9;

455 8:/:3 74/;9 74/;5 74/;8 698 85/39 69/7: 69/8; 69/7;

465 8:/78 74/97 74/94 74/97 6:8 84/;8 69/5; 69/6: 69/5;

475 8:/54 74/6< 74/6: 74/6; 6;8 84/97 69/39 69/4: 69/3:

485 89/<8 74/47 74/47 74/48 6<8 84/76 68/;; 68/<: 68/;:

495 89/:7 73/<7 73/<5 73/<4 738 84/54 68/99 68/:9 68/9:

4:5 89/7; 73/9< 73/:3 73/9; 748 84/33 68/79 68/89 68/7:

4;5 89/54 73/77 73/7: 73/78 7;3 7</98 67/4< 67/5: 67/53

4<5 89/33 73/57 73/58 73/56 873 7;/79 66/39 66/45 66/3:

535 88/:9 73/33 73/36 73/33 933 7:/59 64/<7 64/<< 64/<;

545 88/7< 6</:7 6</;4 6</:: 993 79/4: 63/<6 63/;; 63/<5

548 88/78 6</:5 6</:8 6</:3 :53 78/44 5</<5 5</;4 5</<3

558 88/58 6</84 6</86 6</7; :;3 77/35 5;/<9 5;/:9 5;/<5

568 88/35 6</5< 6</64 6</59 ;73 75/<; 5:/<< 5:/:7 5:/<:

578 87/:7 6</36 6</43 6</37 <33 74/<4 5:/35 59/:7 5:/39

588 87/84 6;/:< 6;/;; 6;/;5

Wdehooh :1;:= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w; ehl 668/7 N xqg
56 PSd +Y67,

493



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

668/7 N xqg 56/3 PSd 2 w<

]hlw R l
m Y l�m prghoolhuwhv Yroxphq ]hlw R l
m Y l�m prghoolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

44 93/63 77/58 4;4 89/64 73/86 73/83 73/7;

54 93/4; 77/45 4<4 89/35 73/55 73/5; 73/59

64 93/43 77/38 76/<8 77/35 534 88/;4 73/35 73/39 73/36

74 8</:< 76/:: 76/:5 76/:: 544 88/8: 6</;4 6</;7 6</;4

94 8</64 76/63 76/58 76/5< 583 87/9; 6;/<9 6;/<< 6;/<8

:4 8</39 76/3: 76/34 76/38 643 86/63 6:/97 6:/:4 6:/98

;4 8;/:7 75/:: 75/:; 75/;4 6:3 85/33 69/75 69/79 69/6<

<4 8;/86 75/8; 75/88 75/8: 763 83/:4 68/4; 68/57 68/4;

434 8;/57 75/63 75/65 75/67 7<3 7</88 67/39 67/38 66/<<

444 8;/33 75/3< 75/3< 75/43 883 7;/57 65/;8 65/;< 65/;7

454 8:/:: 74/;9 74/;9 74/;: 943 7:/37 64/:4 64/:9 64/:6

464 8:/83 74/95 74/96 74/96 9:3 78/;8 63/95 63/99 63/98

474 8:/5< 74/76 74/73 74/73 :63 77/:4 5</89 5</8; 5</93

484 8:/33 74/48 74/4; 74/4: :<3 76/96 5;/8; 5;/87 5;/8;

494 89/:6 73/;< 73/<8 73/<7 ;83 75/84 5:/8: 5:/84 5:/8<

4:4 89/88 73/:8 73/:6 73/:4 <43 74/7; 59/9: 59/85 59/95

4;4 89/64 73/86 73/83 73/7;

Wdehooh :1;;= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w< ehl 668/7 N xqg
56 PSd +Y67,

494



: Dqkdqj

668/7 N xqg 56/3 PSd 2 w43

]hlw R l
m Y l
m prghoolhuwhv Yroxphq ]hlw R l�m Y l
m prghooolhuwhv Yroxphq

v pp
L

pp
M

plw n plw n+w, v pp
L

pp
M

plw n plw n+w,

; 8;/99 75/8; 4:; 87/9< 6;/;7 6;/<3 6;/;6

4; 8;/86 75/7: 4;; 87/78 6;/96 6;/9< 6;/94

5; 8;/66 75/58 4<; 87/57 6;/74 6;/7< 6;/73

6; 8;/39 75/33 74/;: 75/37 53; 87/33 6;/4< 6;/5; 6;/4;

7; 8:/;8 74/;5 74/98 74/;3 573 86/53 6:/78 6:/96 6:/83

8; 8:/8< 74/88 74/76 74/89 633 84/<8 69/59 69/77 69/5:

9; 8:/67 74/66 74/55 74/66 693 83/:4 68/3< 68/5; 68/3<

:; 8:/46 74/46 74/33 74/3< 753 7</7: 66/<7 67/47 66/<8

;; 89/;9 73/;9 73/:< 73/;9 7;3 7;/59 65/;6 66/36 65/;8

<; 89/8: 73/94 73/8; 73/96 933 79/3: 63/:< 63/;< 63/:<

43; 89/65 73/6; 73/69 73/73 993 78/39 5</;; 5</;9 5</;5

44; 89/45 73/4; 73/48 73/4: :;3 75/<: 5:/<< 5:/;; 5:/<;

45; 88/;8 6</<7 6</<7 6</<7 ;73 74/<5 5:/39 59/<5 5:/44

46; 88/96 6</:5 6</:6 6</:5 <33 74/3: 59/63 58/<; 59/5;

47; 88/73 6</85 6</85 6</7<

Wdehooh :1;<= Yhujohlfk }zlvfkhq h{shulphqwhoo ehvwlppwhp Wursihqyroxphq lq Dekçqjljnhlw yrq
ghu ]hlw xqg ghq prghoolhuwhq Wursihqyroxphq i u ghq Wursihq w43 ehl 668/7 N xqg
56 PSd +Y67,

495



:18 Ph hujheqlvvh i u gdv Dx ùvhq ghv Zdvvhuwursihqv

olqhduh Uhjuhvvlrq ghu Dxiwudjxqj D +w,$ Y +w,

Wursihqqu1 d@pp
L
	�d@pp

L
e@pp K j 	�e@pp K j

w7 47/77 3/45 4/366< 3/335;

w8 47/53 3/53 4/3757 3/3383

5<: N xqg 9/5 PSd w9 45/38 3/69 4/4445 3/33<3

w; 46/8: 3/55 4/3958 3/3387

w< 45/74 3/63 4/3<7; 3/33:7

w4 47/6< 3/48 4/35:; 3/3367

w5 47/64 3/39 4/35;: 3/3347

w6 47/34 3/45 4/3688 3/3359

w7 47/78 3/39 4/35;5 3/3345

646/7 N xqg 47/6 PSd w8 47/67 3/3: 4/3648 3/334;

w9 47/59 3/3; 4/3674 3/334;

w: 46/<7 3/46 4/3759 3/3363

w; 47/64 3/43 4/3657 3/3355

w< 47/64 3/3; 4/3666 3/334;

w43 47/73 3/3: 4/3647 3/3349

w4 46/38 3/39 4/3:;3 3/3349

w5 45/;5 3/45 4/3:;6 3/3363

w6 45/;5 3/47 4/3::; 3/3369

w7 46/49 3/43 4/39<: 3/3355

668/7 N xqg 56 PSd w8 46/8: 3/43 4/3885 3/3359

w9 46/73 3/39 4/3943 3/3349

w: 45/<9 3/45 4/3:78 3/3363

w; 46/7< 3/43 4/3899 3/3357

w< 46/58 3/43 4/3968 3/3359

w43 45/;: 3/45 4/3:97 3/3365

Wdehooh :1<3= Hujheqlvvh ghu olqhduhq Uhjuhvvlrq ghu Dxiwudjxqj ghu Wursihqrehu çfkh D+w, lq De0
kçqjljnhlw yrp Wursihqyroxphq Y+w, i u dooh Wursihq1 Gdehl ehghxwhw d ghu Ruglqd0
whqvfkqlwwsxqnw xqg e glh Vwhljxqj1

496



: Dqkdqj

:19 Dqdo|wln

:1914 Ndoleulhuxqj ghu Skhqronrq}hqwudwlrq

Glh Nrq}hqwudwlrqvehvwlppxqj huirojw plw ghp XY0Ylv0Ghwhnwru Fdgdv 533 ghu Ilupd Gu1 Odqjh
+G vvhogrui, plw Kloih yrq 8 fp Plnurtxdu}n yhwwhq1

Nrq}hqwudwlrq H{wlqnwlrq Nrq}hqwudwlrq H{wlqnwlrq Nrq}hqwudwlrq H{wlqnwlrq

4 3/3;4 3/9 3/384 3/6 3/35:

4 3/3;6 3/9 3/385 3/6 3/35:

4 3/3;7 3/9 3/384 3/6 3/35:

4 3/3;7 3/8 3/375 3/5 3/353

3/< 3/3:8 3/8 3/377 3/5 3/353

3/< 3/3:7 3/8 3/377 3/5 3/353

3/< 3/3:7 3/7 3/367 3/4 3/343

3/: 3/393 3/7 3/367 3/4 3/344

3/: 3/393 3/7 3/36; 3/4 3/343

3/: 3/396

Wdehooh :1<4= Ndoleulhuxqj ghu H{wlqnwlrq ehl 5:3 qp lq Dekçqjljnhlw yrq ghu yrujhohjwhq Skhqro0
nrq}hqwudwlrq

:1915 Ndoleulhuxqj ghu Guxfndxiqhkphuph nhwwh

Glh Guxfnph nhwwh ehvwhkw dxv hlqhp Phpeudqguxfndxiqhkphu yrq Zlnd/ Nolqjhqehuj/ Prghoo
;<41561843/ hohnwulvfkhu Ohlwxqj xqg Dq}hljhjhuçw1 Glh Ndoleulhuxqj huirojw plw hlqhp jhhlfkwhq
Suç}lvlrqvguxfndxiqhkphu Prghoo S6PE yrq Krwwlqjhu Edogzlq Phvvwhfkqln/ Odqjhq1 Lq ghq
Wdehoohq zhughq glh ehlghq Guxfndxiqhkphu ehu glh Khuvwhoohu�upd dejhn u}w1

497



:19 Dqdo|wln

5<8 N

KEP Zlnd KEP Zlnd KEP Zlnd KEP Zlnd KEP Zlnd

PSd PSd PSd PSd PSd PSd PSd PSd PSd PSd

3/434 3/4 8/3;: 8/4 45/754 45/8 4</:47 4</: 5</<45 5</<

3/8;9 3/: 8/<7< 9/3 45/956 45/: 4</::5 4</; 5</<8: 5</<

3/<4; 4/3 9/58: 9/6 46/753 46/8 55/63< 55/6 64/955 64/9

5/496 5/5 :/5<5 :/6 46/87; 46/9 55/6:6 55/7 64/975 64/9

5/:56 5/; :/84< :/9 48/845 48/8 57/86; 57/8 66/:84 66/:

5/;;6 6/3 </487 </5 48/983 48/: 57/9;6 57/: 66/::< 66/;

6/;4: 6/< </587 </6 4:/865 4:/8 5:/:;5 5:/; 68/594 68/5

7/385 7/4 44/8:4 44/9 4:/955 4:/9 5:/;55 5:/; 68/594 68/5

7/:9: 7/; 44/9<9 44/:

Wdehooh :1<5= Guxfndxiqhkphundoleulhuxqj ehl 5<8 N

646 N

KEP Zlnd KEP Zlnd KEP Zlnd KEP Zlnd KEP Zlnd

PSd PSd PSd PSd PSd PSd PSd PSd PSd PSd

3/434 3/4 6/565 6/5 ;/59: ;/5 47/753 47/7 55/:98 55/:

3/447 3 6/7<5 6/7 ;/75< ;/7 47/8<3 47/8 58/679 58/6

3/44: 3/4 7/3<5 7/4 ;/939 ;/8 48/648 48/6 59/634 59/4

3/966 3/9 7/543 7/5 </564 </5 49/3:7 49/3 5:/8;8 5:/8

3/976 3/9 7/63: 7/6 </84< </8 49/6<: 49/6 5</837 5</7

4/3:< 4/3 8/5;4 8/5 43/58; 43/5 4:/379 49/< 63/593 63/5

4/4:6 4/4 8/688 8/6 43/66; 43/6 4:/74< 4:/5 64/47; 63/<

4/596 4/5 8/:56 8/9 43/7;6 43/7 4:/:8; 4:/: 65/:77 65/9

4/:89 4/: 9/576 9/5 44/78: 44/7 4;/83; 4;/7 67/3<9 67/3

5/463 5/4 9/66: 9/6 44/834 44/7 53/5<7 53/5 68/5;3 68/5

5/556 5/5 :/43: :/5 45/689 45/6 53/;; 53/; 69/955 69/7

6/456 6/4 :/5;8 :/6 45/:74 45/: 54/899 54/8 6:/:87 6:/9

6/556 6/5 :/69< :/6 46/83; 46/8

Wdehooh :1<6= Guxfndxiqhkphundoleulhuxqj ehl 646 N

498



: Dqkdqj

666 N

KEP Zlnd KEP Zlnd KEP Zlnd KEP Zlnd KEP Zlnd

PSd PSd PSd PSd PSd PSd PSd PSd PSd PSd

3/434 03/4 7/697 7/5 43/3<6 </< 4</<8: 4</: 63/554 63/3

3/44< 03/4 7/;87 7/: 43/:36 43/8 54/37< 53/; 63/:4: 63/8

4/693 4/5 8/898 8/7 45/9<< 43/8 55/8;6 55/6 65/9;: 65/7

4/89; 4/7 9/6:8 9/5 46/3;; 45/< 56/689 56/4 66/4;9 65/<

5/38; 4/< :/59: :/4 48/673 48/4 58/54 58/3 67/<46 67/9

5/5<6 5/4 :/97: :/8 48/773 48/5 58/6:8 58/4 68/:39 68/8

6/559: 6/4 ;/787 ;/5 4;/335 4:/: 5:/<<5 5:/: 6;/6;9 6;/4

6/788 6/6 </934 </7 4;/339 4:/< 5;/343 5:/< 6;/796 6;/5

7/47: 7/3

Wdehooh :1<7= Guxfndxiqhkphundoleulhuxqj ehl 666 N

:1: SDVFDO0Surjudpp ELOGEHD;

Glhvhv SDVFDO Surjudpp }xu Elogehduehlwxqj ehvwhkw dxv guhl Whlosurjudpphq +Xqlw4/ Xqlw5
xqg Xqlw6,/ glh glh zhvhqwolfkhq Surjudpplhuhlqkhlwhq hqwkdowhq1 Vlh vlqg xqwhu Ghoskl +yrq
Eruodqg, odx�çklj/ zhqq vlh gxufk hlq plqlpdohv Wuhlehusurjudpp +glhv huvwhoow Ghoskl vhoevw,
xqg ghq Zlqgrzvrehu çfkhqhqwzxui hujçq}w zhughq1

Xqlw4

xqlw Xqlw4>

lqwhuidfh

xvhv

Zlqgrzv/ Phvvdjhv/ V|vXwlov/ Fodvvhv/ Judsklfv/ Frqwurov/ Irupv/ Gldorjv/

VwgFwuov/ H{wFwuov/ folseug>

w|sh

WIrup4 @ fodvv+WIrup,

RshqGldorj4= WRshqGldorj>

Exwwrq4= WExwwrq>

Exwwrq5= WExwwrq>

Hglw4= WHglw>

VfurooEdu4= WVfurooEdu>

Hglw5= WHglw>

Hglw6= WHglw>

Hglw7= WHglw>
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Odeho4= WOdeho>

Hglw8= WHglw>

Odeho5= WOdeho>

Hglw9= WHglw>

Odeho6= WOdeho>

Hglw:= WHglw>

Odeho7= WOdeho>

Hglw;= WHglw>

Odeho8= WOdeho>

Hglw<= WHglw>

Odeho9= WOdeho>

Odeho:= WOdeho>

Hglw43= WHglw>

Odeho;= WOdeho>

Odeho<= WOdeho>

VdyhGldorj4= WVdyhGldorj>

Exwwrq6= WExwwrq>

Hglw44= WHglw>

Exwwrq7= WExwwrq>

Odeho43= WOdeho>

Odeho44= WOdeho>

Hglw45= WHglw>

Hglw46= WHglw>

Odeho45= WOdeho>

Odeho46= WOdeho>

Odeho47= WOdeho>

Hglw47= WHglw>

Odeho48= WOdeho>

Odeho49= WOdeho>

Hglw48= WHglw>

Odeho4:= WOdeho>

Odeho4;= WOdeho>

Odeho4<= WOdeho>

Hglw49= WHglw>

Odeho53= WOdeho>

Odeho54= WOdeho>

Hglw4:= WHglw>

Odeho55= WOdeho>

Hglw4;= WHglw>

Odeho56= WOdeho>

Odeho57= WOdeho>

Odeho58= WOdeho>

VfurooEdu5= WVfurooEdu>

Hglw4<= WHglw>

Odeho59= WOdeho>

Hglw53= WHglw>

Odeho5:= WOdeho>

Hglw54= WHglw>
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Odeho5;= WOdeho>

Hglw55= WHglw>

Odeho5<= WOdeho>

Hglw56= WHglw>

Odeho63= WOdeho>

Hglw57= WHglw>

Odeho64= WOdeho>

Hglw58= WHglw>

Odeho65= WOdeho>

Hglw59= WHglw>

Hglw5:= WHglw>

Odeho66= WOdeho>

Odeho67= WOdeho>

Odeho68= WOdeho>

Hglw5;= WHglw>

Odeho69= WOdeho>

Hglw5<= WHglw>

Odeho6:= WOdeho>

Hglw63= WHglw>

Odeho6;= WOdeho>

Hglw64= WHglw>

Odeho6<= WOdeho>

Odeho73= WOdeho>

Lpdjh4= WLpdjh>

Exwwrq8= WExwwrq>

Odeho74= WOdeho>

Odeho75= WOdeho>

Hglw65= WHglw>

Hglw66= WHglw>

Hglw67= WHglw>

Hglw68= WHglw>

Hglw69= WHglw>

Hglw6:= WHglw>

Hglw6;= WHglw>

Hglw6<= WHglw>

Hglw73= WHglw>

surfhgxuh Exwwrq4Folfn+Vhqghu= WRemhfw,>

surfhgxuh Exwwrq5Folfn+Vhqghu= WRemhfw,>

surfhgxuh VfurooEdu4Fkdqjh+Vhqghu= WRemhfw,>

surfhgxuh Exwwrq6Folfn+Vhqghu= WRemhfw,>

surfhgxuh Exwwrq7Folfn+Vhqghu= WRemhfw,>

surfhgxuh VfurooEdu5Fkdqjh+Vhqghu= WRemhfw,>

surfhgxuh Exwwrq8Folfn+Vhqghu= WRemhfw,>

sulydwh

~ Sulydwh0Ghnodudwlrqhq �

sxeolf

~ Sxeolf0Ghnodudwlrqhq �
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hqg>

frqvw i5riiv @ 63>

ydu

Irup4= WIrup4>

ydu

i= iloh>

wi= wh{wiloh>

d/e/f= vwulqj >

Exi= duud|^3114333333` ri e|wh>

idue= duud|^3114333/3114333` ri orqjlqw>

dq}= lqwhjhu>

s{/s|/sd/sh/ }jo / s|pd{/ s|hqgh/ s|}lho= orqjlqw>

js|pd{ / js|hqgh/ js|}lho = orqjlqw>

vsl{/ jvsl{= duud|^3118333` ri grxeoh>

yro/yro5/re/re5/rejo/rejo5/{vfd/|vfd = grxeoh>

s{pd{/ s{}lho =grxeoh>

js{pd{ / js{}lho = grxeoh>

|}x{ /ghlfk{/vy/gh/gv/ gukr /jdppd =grxeoh>

jvy/ jgh/ jgv/ jjdppd = grxeoh>

lhlfk{ = orqjlqw>

lpsohphqwdwlrq

xvhv Xqlw5/ Xqlw6>

~'U -1GIP�

surfhgxuh jodhwwhq > iruzdug>

ixqfwlrq ploov+v= grxeoh,= grxeoh> iruzdug>

surfhgxuh WIrup41Exwwrq4Folfn+Vhqghu= WRemhfw,>

ehjlq

forvh>

hqg>~jodhwwhq�

surfhgxuh WIrup41Exwwrq5Folfn+Vhqghu= WRemhfw,>

frqvw i5riiv @ 63>

ydu l/m/mi/ly/v =lqwhjhu>

n/o/vr/ehj / fro/vxp/ vxp5/ kdoe/ xqwhq/ rehq =orqjlqw>

} = duud|^3118333` ri lqwhjhu>

iodj= errohdq>

ehjlq

rshqgldorj41h{hfxwh >

hglw41wh{w =@ rshqgldorj41IlohQdph>

DvvljqIloh+I/ RshqGldorj41IlohQdph,>

uhvhw+i/4,>

EorfnUhdg+I/ Exi/ Vl}hRi+Exi,/dq},>

forvhiloh+i,>

hglw431wh{w=@lqwwrvwu+dq},>

vfurooedu41Pd{ =@ dq}097>
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n=@rug+exi^7`,.rug+exi^8`-589,.rug+exi^9`-589-589,.rug+exi^:`-589-589-589,>

hglw71wh{w=@*kh{ *. lqwwrkh{+n/;,>

mi=@rug+exi^n`,.rug+exi^n.4`-589,>

hglw81wh{w=@ lqwwrvwu+mi,>

iru l=@4 wr mi gr ehjlq

ly=@rug+exi^n.5.+l04,-45`,.rug+exi^n.6.+l04,-45`-589,>

li ly@589 wkhq ehjlq

s{=@rug+exi^n.43.+l04,-45`,.rug+exi^n.44.+l04,-45`,-589.

rug+exi^n.45.+l04,-45`,-589-589.rug+exi^n.46.+l04,-45`,-589-589-589 >

hglw91wh{w=@lqwwrvwu+s{,.* @ kh{ *.lqwwrkh{+s{/;,>

hqg>

li ly@58: wkhq ehjlq

s|=@rug+exi^n.43.+l04,-45`,.rug+exi^n.44.+l04,-45`,-589.

rug+exi^n.45.+l04,-45`,-589-589.rug+exi^n.46.+l04,-45`,-589-589-589 >

hglw:1wh{w=@lqwwrvwu+s|,.* @ kh{ *.lqwwrkh{+s|/;,>

hqg>

li ly@5:6 wkhq ehjlq

vr=@rug+exi^n.43.+l04,-45`,.rug+exi^n.44.+l04,-45`,-589.

rug+exi^n.45.+l04,-45`,-589-589.rug+exi^n.46.+l04,-45`,-589-589-589 >

hglw;1wh{w=@lqwwrvwu+vr,.* @ kh{ *.lqwwrkh{+vr/;,>

hqg>

hqg>

ehj=@rug+exi^vr`,.rug+exi^vr.4`,-589.

rug+exi^vr.5`,-589-589.rug+exi^vr.6`,-589-589-589 >

hglw<1wh{w=@lqwwrvwu+ehj,.* @ kh{ *.lqwwrkh{+ehj/;,>

s{pd{=@313 >

iru l=@3 wr s|04 gr ehjlq

vxp=@3>

iru m=@3 wr s{04 gr ehjlq

}^m`=@ rug+exi^ehj.l-s{.m`,> vxp=@vxp.+5880}^m`, >

fro=@}^m`.}^m`-589.}^m`-589-589>

idue^l/m`=@fro>

hqg>

v=@ vxp gly 588>

vsl{^l`=@vxp2588>

li s{pd{?vsl{^l` wkhq ehjlq

s{pd{=@vsl{^l`>

s|pd{=@l>

hqg>

vxp5=@3>

iru m=@3 wr s{04 gr ehjlq

vxp5=@vxp5.+5880}^m`, >

li vxp5?@ +vxp gly 5, wkhq kdoe =@m >

hqg>

xqwhq=@kdoe0wuxqf+vsl{^l`25, >

rehq=@xqwhq . urxqg+vsl{^l`,>

hqg>

iodj =@ wuxh>
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iru l=@s|04 grzqwr 3 gr ehjlq

li +iodj@wuxh, dqg +vsl{^l`A3, wkhq ehjlq

iodj=@idovh>

s|hqgh=@l>

hqg>

hqg>

hglw4<1Wh{w =@ iordwwrvwu+s{pd{,>

hglw531wh{w=@ lqwwrvwu+s|pd{,>

hglw541wh{w=@ lqwwrvwu+s|hqgh,>

|}x{=@vwuwriordw+hglw581wh{w,>

ghlfk{=@vwuwriordw+hglw591wh{w,>

lhlfk{=@vwuwrlqw+hglw5:1wh{w,>

{vfd=@ ghlfk{2lhlfk{>

|vfd=@ |}x{-{vfd>

gukr=@vwuwriordw+hglw631wh{w,>

hglw451wh{w=@iordwwrvwu+{vfd,>

hglw461wh{w=@iordwwrvwu+|vfd,>

s|}lho=@s|hqgh 0 urxqg+s{pd{-{vfd2|vfd,>

s{}lho=@vsl{^s|}lho`>

hglw551wh{w=@ lqwwrvwu+s|}lho,>

hglw561wh{w=@ iordwwrvwu+s{}lho,>

gv=@s{}lho-{vfd>

hglw571wh{w=@ iordwwrvwu+gv,>

gh=@s{pd{-{vfd>

hglw5;1wh{w=@ iordwwrvwu+gh,>

vy=@ +s{}lho-{vfd,2gh>

hglw5<1wh{w=@iordwwrvwu+vy,>

jdppd =@ <1;4-gukr-vtu+gh,-ploov+vy,2433313>

hglw641wh{w=@iordwwrvwu+jdppd,>

yro=@313>

iru l=@3 wr s|04 gr ehjlq

yro=@ yro. vtu+vsl{^l`,- Sl2713>

yro5=@ yro-{vfd-{vfd-|vfd>

hqg>

sd=@04> sh=@04>

iru l=@3 wr s|04 gr ehjlq

li + +sd@04, dqg +vsl{^l`A3,, wkhq sd=@l>

li + +sh@04, dqg +vsl{^s|040l`A3,, wkhq sh=@s|040l>

hqg>

hglw471wh{w=@iordwwrvwu+yro,>

hglw481wh{w=@iordwwrvwu+yro5,>

jodhwwhq>

exwwrq71Fdswlrq =@*Hujheqlvvh vshlfkhuq*>

irup51vkrz>

hqg>~Exwwrq5Folfn�

ixqfwlrq ploov+v= grxeoh,= grxeoh>

ehjlq
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li +vA@31734, dqg +v?@3179, wkhq ehjlq

ploov=@ 3165:532h{s+5189984-oq+v,,031<:886-vtu+v, . 31;738<-v 0 314;39< >

hqg>

li +vA3179, dqg +v?@318<, wkhq ehjlq

ploov=@ 3164<9;2h{s+518<:58-oq+v,,03179;<;-vtu+v, . 318338<-v 0 3146594 >

hqg>

li +vA@318<, dqg +v?@319;, wkhq ehjlq

ploov=@ 31648552h{s+5195768-oq+v,,03144:47-vtu+v, . 3148:89-v 0 31385;8 >

hqg>

li +vA@319;, dqg +v?@31<3, wkhq ehjlq

ploov=@ 31646782h{s+519759:-oq+v,,0313<488-vtu+v, . 3147:34-v 0 3138;:: >

hqg>

li +vA@31<3, dqg +v?@413, wkhq ehjlq

ploov=@ 3163:482h{s+51;7969-oq+v,,0319<449-vtu+v,-v .

413;648-vtu+v, 0 314;674-v 0 3153<:3 >

hqg>

hqg>~ploov�

surfhgxuh WIrup41VfurooEdu4Fkdqjh+Vhqghu= WRemhfw,>

ydu l/m/n=lqwhjhu>

ehjlq

n=@ vfurooedu41srvlwlrq>

hglw51wh{w=@ lqwwrvwu+n,>

hglw61wh{w=@*kh{ *. lqwwrkh{+n/4,>

iru l=@3 wr 64 gr

irup41fdqydv1Wh{wRxw+53-l/533/lqwwrkh{+rug+exi^n.l`,/5,,>

iru l=@3 wr 64 gr

irup41fdqydv1Wh{wRxw+53-l/563/lqwwrkh{+rug+exi^n.65.l`,/5,,>

hqg>~VfurooEdu4Fkdqjh�

surfhgxuh WIrup41Exwwrq6Folfn+Vhqghu= WRemhfw,>

ehjlq

vdyhgldorj41h{hfxwh >

hglw441wh{w =@ vdyhgldorj41IlohQdph>

DvvljqIloh+wI/ vdyhGldorj41IlohQdph,>

exwwrq71ylvleoh=@wuxh>

hqg>~Exwwrq6Folfn�

surfhgxuh WIrup41Exwwrq7Folfn+Vhqghu= WRemhfw,>

ehjlq

li ilohh{lvwv+vdyhgldorj41ilohqdph , wkhq ehjlq

dsshqg+wi,>

hqg

hovh ehjlq

uhzulwh+wi,>

hqg>

zulwhoq+wi/rshqgldorj41ilohqdph=73/

s{=9/s|=9/ghlfk{=43=8/ lhlfk{=9/|}x{=43=8/
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yro5=58/ re=58/}jo=8/rejo=58 /

gh=58/gv=58/gukr=58/jdppd=58 /

jgh=58/jgv=58/jjdppd=58,>

forvhiloh+wi,>

exwwrq71Fdswlrq =@*Hujheqlvvh jhvshlfkhuw*>

hqg>~Exwwrq7Folfn�

surfhgxuh jodhwwhq >

ydu }/l/m = orqjlqw>

kv4/ kv5 = duud|^3118333` ri grxeoh>

uvxp/ jvxp/ uk/ jk/ nvxp/ wrw = grxeoh>

iodj = errohdq>

ehjlq

}=@vwuwrlqw+irup41hglw4:1wh{w,>

wrw=@313>

iru l=@3 wr s|04 gr ehjlq

kv4^l`=@vsl{^l`> jvsl{^l`=@vsl{^l`> wrw=@wrw.vtu+kv4^l`,>

hqg>

iru m=@4 wr } gr ehjlq

jvsl{^sd`=@kv4^sd`> jvsl{^sh`=@kv4^sh`>

jvsl{^sd.4`=@ +kv4^sd`.kv4^sd.4`-6.kv4^sd.5`,2813>

jvsl{^sh04`=@ +kv4^sh`.kv4^sh04`-6.kv4^sh05`,2813>

iru l=@sd.5 wr sh05 gr ehjlq

jvsl{^l`=@ +kv4^l05`.6-kv4^l04`.:-kv4^l`.

kv4^l.5`.6-kv4^l.4` ,24813 >

hqg>

nvxp=@3> iru l=@3 wr s|04 gr nvxp =@ nvxp.vtu+jvsl{^l`,>

iru l=@3 wr s|04 gr ehjlq

jvsl{^l`=@jvsl{^l`-vtuw+wrw2nvxp,>

kv4^l`=@jvsl{^l`

hqg>

hqg>

js{pd{=@3>

iru l=@3 wr s|04 gr ehjlq

li js{pd{?jvsl{^l` wkhq ehjlq

js{pd{=@jvsl{^l`>

js|pd{=@l>

hqg>

hqg>

iodj =@ wuxh>

iru l=@s|04 grzqwr 3 gr ehjlq

li +iodj@wuxh, dqg +jvsl{^l`A3, wkhq ehjlq

iodj=@idovh>

js|hqgh=@l>

hqg>

hqg>

irup41hglw651Wh{w =@ iordwwrvwu+js{pd{,>

irup41hglw661wh{w=@ lqwwrvwu+js|pd{,>
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irup41hglw671wh{w=@ lqwwrvwu+js|hqgh,>

js|}lho=@js|hqgh 0 urxqg+js{pd{-{vfd2|vfd,>

js{}lho=@jvsl{^js|}lho`>

irup41hglw681wh{w=@ lqwwrvwu+js|}lho,>

irup41hglw691wh{w=@ iordwwrvwu+js{}lho,>

jgv=@js{}lho-{vfd>

irup41hglw6:1wh{w=@ iordwwrvwu+jgv,>

jgh=@js{pd{-{vfd>

irup41hglw6;1wh{w=@ iordwwrvwu+jgh,>

jvy=@ +js{}lho-{vfd,2jgh>

irup41hglw6<1wh{w=@iordwwrvwu+jvy,>

jjdppd =@ <1;4-gukr-vtu+jgh,-ploov+jvy,2433313>

irup41hglw731wh{w=@iordwwrvwu+jjdppd,>

uvxp=@3> jvxp=@3>

iru l=@3 wr s|05 gr ehjlq

jk=@ vtuw+ vtu++jvsl{^l`0jvsl{^l.4`,-{vfd25,.

vtu+|vfd,,-Sl-{vfd-+jvsl{^l`.jvsl{^l.4`,25 >

jvxp =@ jvxp .jk>

uk=@ vtuw+ vtu++vsl{^l`0vsl{^l.4`,-{vfd25,.

vtu+|vfd,,-Sl-{vfd-+vsl{^l`.vsl{^l.4`,25 >

uvxp =@ uvxp .uk>

hqg>

irup41hglw491wh{w=@iordwwrvwu+uvxp,>

irup41hglw4;1wh{w=@iordwwrvwu+jvxp,>

irup61Zlgwk=@s|.5-i5riiv>

irup61Khljkw=@s{.5-i5riiv>

irup61vkrz>

irup61fdqydv1Shq1froru=@fo\hoorz>

irup61Uhsdlqw>

}jo=@}> re=@uvxp> rejo=@jvxp>

hqg>~jodhwwhq�

surfhgxuh WIrup41VfurooEdu5Fkdqjh+Vhqghu= WRemhfw,>

ydu l/m/n=lqwhjhu>

ehjlq

n=@ vfurooedu51srvlwlrq>

hglw4:1wh{w=@ lqwwrvwu+n,>

jodhwwhq>

hqg>~VfurooEdu5Fkdqjh�

surfhgxuh WIrup41Exwwrq8Folfn+Vhqghu= WRemhfw,>

frqvw q@4333>

ydu l{/l|/l/m/so{/so|= orqjlqw>

{/|/g{ =grxeoh>

ehjlq

l{=@ lpdjh41Zlgwk>

l|=@ lpdjh41Khljkw>
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{=@31734> |=@ ploov+{,> so{=@ 3>so|=@urxqg+|-l|-3156,>

lpdjh41Fdqydv1pryhWr+so{/so|,>

iru l=@ 4 wr q gr ehjlq

{=@31734 . +413031734,2q-l>

|=@ ploov+{,>

so{=@ urxqg+l-4132q-l{,>

so|=@urxqg+|-l|-3156,>

lpdjh41Fdqydv1OlqhWr+so{/so|,>

hqg>~Exwwrq8Folfn�

hqg>

hqg1

Xqlw5

xqlw Xqlw5>

lqwhuidfh

xvhv

Zlqgrzv/ Phvvdjhv/ V|vXwlov/ Fodvvhv/ Judsklfv/ Frqwurov/ Irupv/ Gldorjv/

VwgFwuov/ folseug/ H{wFwuov>

w|sh

WIrup5 @ fodvv+WIrup,

surfhgxuh IrupSdlqw+Vhqghu= WRemhfw,>

sulydwh

~ Sulydwh0Ghnodudwlrqhq �

sxeolf

~ Sxeolf0Ghnodudwlrqhq �

hqg>

ydu

Irup5= WIrup5>

lpsohphqwdwlrq

xvhv Xqlw4/ xqlw6>

~'U -1GIP�

ydu irup5lpdjh=welwpds>

surfhgxuh WIrup51IrupSdlqw+Vhqghu= WRemhfw,>

ydu l/m =orqjlqw>

ehjlq

irup51Zlgwk=@s|.5-i5riiv>

irup51Khljkw=@s{.5-i5riiv>

irup51fdqydv1Shq1froru=@fo\hoorz>

irup51Fdqydv1Uhfwdqjoh+i5riiv/i5riiv/s|.5-i5riiv/s{.5-i5riiv,>
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iru l=@3 wr s|04 gr ehjlq

iru m=@3 wr s{04 gr ehjlq

irup51fdqydv1sl{hov^i5riiv.l/i5riiv.m`=@ idue^l/m`>

hqg>

irup51Fdqydv1sl{hov^i5riiv.l/i5riiv.Urxqg+vsl{^l`,`=@'3333II33>

irup51Fdqydv1sl{hov^i5riiv.l/i5riiv.Urxqg+jvsl{^l`,`=@'33ii88ii>

hqg>

iru m=@ 3 wr s{04 gr ehjlq

irup51Fdqydv1sl{hov^i5riiv.s|hqgh/i5riiv. m`=@'33iiII33>

irup51Fdqydv1sl{hov^i5riiv.s|}lho/i5riiv. m`=@'33iiII33>

irup51Fdqydv1sl{hov^i5riiv.s|pd{/i5riiv. m`=@'33iiII33>

hqg>

iru m=@ +s{ gly 5, wr s{04 gr ehjlq

irup51Fdqydv1sl{hov^i5riiv.js|hqgh/i5riiv. m`=@'33ii33II>

irup51Fdqydv1sl{hov^i5riiv.js|}lho/i5riiv. m`=@'33ii33II>

irup51Fdqydv1sl{hov^i5riiv.js|pd{/i5riiv. m`=@'33ii33II>

hqg>

irup51fdqydv1irqw1vl}h =@ 47>

irup51fdqydv1wh{wrxw+8/+s{ gly 5,.i5riiv/*{*,>

irup51fdqydv1wh{wrxw++s| gly 5,.i5riiv/8/*|*,>

hqg>~WIrup51IrupSdlqw�

hqg1

Xqlw6

xqlw Xqlw6>

lqwhuidfh

xvhv

Zlqgrzv/ Phvvdjhv/ V|vXwlov/ Fodvvhv/ Judsklfv/ Frqwurov/ Irupv/ Gldorjv>

w|sh

WIrup6 @ fodvv+WIrup,

surfhgxuh IrupSdlqw+Vhqghu= WRemhfw,>

sulydwh

~ Sulydwh0Ghnodudwlrqhq �

sxeolf

~ Sxeolf0Ghnodudwlrqhq �

hqg>

ydu

Irup6= WIrup6>

lpsohphqwdwlrq

xvhv xqlw4/ xqlw5>

~'U -1GIP�
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surfhgxuh WIrup61IrupSdlqw+Vhqghu= WRemhfw,>

ydu l = orqjlqw>

ehjlq

irup61fdqydv1Shq1froru=@fo\hoorz>

irup61Fdqydv1Uhfwdqjoh+i5riiv/i5riiv/s|.5-i5riiv/s{.5-i5riiv,>

irup61fdqydv1PryhWr+i5riiv/i5riiv,>

irup61fdqydv1Shq1froru=@foEoxh>

iru l=@ 3 wr s|04 gr

irup61Fdqydv1olqhwr+i5riiv.l/urxqg+jvsl{^l`,.i5riiv,>

irup61fdqydv1PryhWr+i5riiv/i5riiv,>

irup61fdqydv1Shq1froru=@foUhg>

iru l=@ 3 wr s|04 gr

irup61Fdqydv1olqhwr+i5riiv.l/urxqg+vsl{^l`,.i5riiv,>

irup61fdqydv1irqw1vl}h =@ 47>

irup61fdqydv1wh{wrxw+8/+s{ gly 5,.i5riiv/*{*,>

irup61fdqydv1wh{wrxw++s| gly 5,.i5riiv/8/*|*,>

hqg>~WIrup61IrupSdlqw�

hqg1

:1; SDVFDO0Surjudpp WURSI33<

Plw Kloih glhvhv Surjudppv lvw glh Prghoolhuxqj ghv Skhqrogxufkjdqjv dxv ghp Zdvvhuwursihq lq
gdv xpjhehqgh Nrkohqglr{lg gxufkjhi kuw zrughq1

xqlw Xqlw4>

lqwhuidfh

xvhv

Zlqgrzv/ Phvvdjhv/ V|vXwlov/ Fodvvhv/ Judsklfv/ Frqwurov/ Irupv/ Gldorjv/

VwgFwuov/ H{wFwuov/ WhHqjlqh/ Vhulhv/ WhhSurfv/ Fkduw/ FrpFwuov/ mshj/ pdwk>

w|sh

WIrup4 @ fodvv+WIrup,

Sdqho4= WSdqho>

Hglw4= WHglw>

Odeho4= WOdeho>

Hglw5= WHglw>

Odeho5= WOdeho>

Exwwrq4= WExwwrq>

Exwwrq5= WExwwrq>

Sdqho5= WSdqho>

Hglw6= WHglw>

Odeho6= WOdeho>

Hglw7= WHglw>

4::
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Odeho7= WOdeho>

Hglw8= WHglw>

Odeho8= WOdeho>

Hglw9= WHglw>

Odeho9= WOdeho>

Hglw:= WHglw>

Odeho:= WOdeho>

Phpr4= WPhpr>

Hglw;= WHglw>

Odeho;= WOdeho>

Sdqho6= WSdqho>

Hglw<= WHglw>

VfurooEdu4= WVfurooEdu>

Odeho<= WOdeho>

Fkduw4= WFkduw>

Vhulhv4= WOlqhVhulhv>

Fkduw5= WFkduw>

Vhulhv5= WOlqhVhulhv>

UdglrJurxs4= WUdglrJurxs>

UdglrExwwrq4= WUdglrExwwrq>

UdglrExwwrq5= WUdglrExwwrq>

Sdqho7= WSdqho>

Odeho43= WOdeho>

Hglw43= WHglw>

Hglw44= WHglw>

Hglw45= WHglw>

Odeho44= WOdeho>

Odeho45= WOdeho>

Odeho46= WOdeho>

Lpdjh4= WLpdjh>

SurjuhvvEdu4= WSurjuhvvEdu>

Vhulhv6= WSrlqwVhulhv>

Sdqho8= WSdqho>

FkhfnEr{4= WFkhfnEr{>

Odeho47= WOdeho>

Odeho48= WOdeho>

Sdqho9= WSdqho>

Exwwrq6= WExwwrq>

Hglw48= WHglw>

Odeho49= WOdeho>

VdyhGldorj4= WVdyhGldorj>

FrperEr{4= WFrperEr{>

FrperEr{5= WFrperEr{>

Hglw46= WHglw>

Odeho4:= WOdeho>

Hglw47= WHglw>

Hglw49= WHglw>

Odeho4;= WOdeho>
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Odeho4<= WOdeho>

Hglw4:= WHglw>

Odeho53= WOdeho>

Hglw4;= WHglw>

Odeho54= WOdeho>

Odeho55= WOdeho>

VfurooEdu5= WVfurooEdu>

Exwwrq7= WExwwrq>

surfhgxuh Exwwrq4Folfn+Vhqghu= WRemhfw,>

surfhgxuh Exwwrq5Folfn+Vhqghu= WRemhfw,>

surfhgxuh VfurooEdu4Fkdqjh+Vhqghu= WRemhfw,>

surfhgxuh IrupFuhdwh+Vhqghu= WRemhfw,>

surfhgxuh Exwwrq6Folfn+Vhqghu= WRemhfw,>

surfhgxuh FkhfnEr{4Folfn+Vhqghu= WRemhfw,>

surfhgxuh Exwwrq7Folfn+Vhqghu= WRemhfw,>

sulydwh

~ Sulydwh0Ghnodudwlrqhq�

sxeolf

~ Sxeolf0Ghnodudwlrqhq�

hqg>

ydu

Irup4= WIrup4>

ydu iu/ iz = iloh>

wiu/ wiz / wiz}zl = wh{wiloh>

lpsohphqwdwlrq

~'U -1GIP�

frqvw qpd{ @ 843>

frqvw qwpd{ @ 4343 >

frqvw qhujhe @ 884 >

w|sh gduud| @ duud|^411qpd{` ri grxeoh >

w|sh ghujduud| @ duud|^411qhujhe` ri grxeoh >

w|sh vhujduud| @ duud|^411qhujhe` ri vwulqj >

w|sh gpdwul{ @duud|^311qpd{/311qwpd{` ri grxeoh>

ydu glii/vwrii/whqg/ wdqi/ u/ gu/ gw /fdqi/ projhv/ hsv = grxeoh>

ydu qudg/ qw/ qunvwduw /qht = orqjlqw>

ydu r/ y / gliu= gduud| >

ydu huj = gpdwul{ >

ydu iyhu/ nwdee/ nudee/yvwrii/nwvwrii = grxeoh>

ydu }huj/ fhuj/ yhuj/ shuj/ fhovhuj/ f3huj = ghujduud|>

ydu nhqqhuj = vhujduud| >
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surfhgxuh gdwhqohvhq>

ehjlq

wdqi =@ vwuwriordw+irup41hglw4;1wh{w,>

glii =@ vwuwriordw+irup41hglw41wh{w,>

vwrii =@ vwuwriordw+irup41hglw51wh{w,>

whqg =@ vwuwriordw+irup41hglw71wh{w,. wdqi>

u =@ vwuwriordw+irup41hglw91wh{w,>

fdqi =@ vwuwriordw+irup41hglw;1wh{w,>

qudg =@ vwuwrlqw+irup41hglw61wh{w,>

iyhu =@ vwuwriordw+irup41hglw431wh{w,>

nwdee =@ vwuwriordw+irup41hglw441wh{w,>

nudee =@ vwuwriordw+irup41hglw451wh{w,>

nwvwrii =@ vwuwriordw+irup41hglw491wh{w,>

yvwrii =@ vwuwriordw+irup41hglw471wh{w,>

hsv =@ vwuwriordw+irup41hglw4:1wh{w,>

li qudgAqpd{05 wkhq ehjlq

qudg=@qpd{05>

irup41hglw61wh{w=@lqwwrvwu+qudg,>

hqg>

qw =@ vwuwrlqw+irup41hglw81wh{w,>

li qwAqwpd{ wkhq ehjlq

qw=@qwpd{>

irup41hglw81wh{w=@lqwwrvwu+qw,>

hqg>

qunvwduw =@ vwuwrlqw+irup41hglw:1wh{w,>

qht =@ qudg >

gu =@ u2qudg >

gw =@ +whqg0wdqi,2qw >

irup41vfurooedu41pd{ =@ qw >

hqg>~gdwhqohvhq�

surfhgxuh ukv+ydu gf = gduud|> f = gduud|> w=grxeoh,>

frqvw nruu@313h05>

ydu l = lqwhjhu >

ydu jw/vwriiw = grxeoh>

ydu gliii = gduud| >

ehjlq

vwriiw=@vwrii-+4.yvwrii-h{s+0nwvwrii-w,,>

jw =@ h{s+0nwdee-w,>

iru l =@ 4 wr qudg gr ehjlq

gliii^l`=@ glii-+4.jw-gliu^l`,>

hqg>

gf^4`=@ gliii^4`2+y^4`-gu, -+ r^4`-+f^5`0f^4`,,>

iru l=@ 5 wr qudg 04 gr ehjlq

gf^l`=@ 4132+y^l`-gu, -+ gliii^l`-r^l`-+f^l.4`0f^l`,

.gliii^l04`-r^l04`-+f^l04`0f^l`, ,>

hqg >

gf^qudg`=@ gliii^qudg04`2+y^qudg`-gu, -+ r^qudg04`-+f^qudg04`0f^qudg`,, 0
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vwriiw-r^qudg`2y^qudg`-+f^qudg`0nruu,>

gf^qudg.4`=@ vwriiw-r^qudg`-+f^qudg`0nruu,>

hqg> ~ukv�

surfhgxuh unv|vvxpph+wd/wh = grxeoh > |d = gduud| > ydu |h =gduud|>

qrgh = orqjlqw> qun = orqjlqw,>

ydu w/ wk /gw = grxeoh>

ydu g|/|/|k/n4/n5/n6/n7 = gduud|>

ydu l / lun = lqwhjhu>

ehjlq

gw =@ +wh0wd,2qun >

iru l=@4 wr qrgh gr |k^l`=@|d^l` > wk=@ wd>

iru lun=@4 wr qun gr ehjlq

iru l=@4 wr qrgh gr |^l`=@|k^l` > w=@ wk >

ukv+ g|/|/w,>

iru l=@4 wr qrgh gr n4^l`=@ gw-g|^l` >

iru l=@4 wr qrgh gr |^l`=@|k^l`.n4^l`25 > w=@wk.gw25>

ukv+ g|/|/w,>

iru l=@4 wr qrgh gr n5^l`=@ gw-g|^l` >

iru l=@4 wr qrgh gr |^l`=@|k^l`.n5^l`25 > w=@wk.gw25>

ukv+ g|/|/w,>

iru l=@4 wr qrgh gr n6^l`=@ gw-g|^l` >

iru l=@4 wr qrgh gr |^l`=@|k^l`.n6^l` > w=@wk.gw>

ukv+ g|/|/w,>

iru l=@4 wr qrgh gr n7^l`=@ gw-g|^l` >

iru l=@4 wr qrgh gr ehjlq

|k^l`=@|k^l`.+n4^l`.5-n5^l`.5-n6^l`.n7^l`,29 >

wk =@ wk. gw>

hqg>

hqg>

iru l=@4 wr qrgh gr |h^l`=@ |k^l` >

hqg> ~unv|vvxpph�

surfhgxuh unv|v+wd/wh = grxeoh > |d = gduud| > ydu |h =gduud|>

qrgh = orqjlqw> ydu qun = orqjlqw> hsv= grxeoh,>

ydu w/ wk /gw / ghowdpd{ = grxeoh>

ydu |h4/|h5 / g|h/ g|hyhu = gduud|>

ydu l / lun = lqwhjhu>

ydu iodj/srvl = errohdq>

ehjlq

uhshdw

iodj=@ Wuxh> ghowdpd{=@3>

uhshdw

srvl=@wuxh>

unv|vvxpph+wd/wh/|d/|h4/qrgh/qun,>

irup41phpr41olqhv1dgg+lqwwrvwu+qun,,>

iru l=@4 wr qrgh gr ehjlq

li |h4^l`?3 wkhq srvl=@idovh>
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li |h4^l`?3 wkhq

irup41phpr41olqhv1dgg+lqwwrvwu+l,.* nohlqhu Qxoo*,>

hqg >

li srvl@idovh wkhq qun=@5-qun>

xqwlo srvl @ wuxh>

unv|vvxpph+wd/wh/|d/|h5/qrgh/5-qun,>

iru l=@ 4 wr qrgh gr ehjlq

g|h^l`=@ |h5^l`0|h4^l`>

ghowdpd{=@ghowdpd{.dev+g|h^l`,>

hqg>

li ghowdpd{ A hsv wkhq ehjlq

iodj=@idovh>

qun=@plq+;-qun/fhlo+qun-ghowdpd{2hsv,, >

irup41phpr41Olqhv1Dgg+lqwwrvwu+qun,.* --- *.iordwwrvwu+wh,,>

irup41phpr41olqhv1dgg+iordwwrvwu+ghowdpd{,,>

hqg>

xqwlo iodj@wuxh>

qun =@ pd{+qun gly 5/fhlo+qun-h{s+31483-oq+5-ghowdpd{2hsv.4h063,,,,>

iru l=@4 wr qrgh gr |h^l`=@|h5^l`>

irup41phpr41Olqhv1Dgg+lqwwrvwu+qun,,>

irup41phpr41olqhv1dgg+iordwwrvwu+ghowdpd{,,>

hqg> ~unv|v�

surfhgxuh WIrup41Exwwrq4Folfn+Vhqghu= WRemhfw,>

ehjlq

forvh>

hqg>~WIrup41Exwwrq4Folfn�

surfhgxuh WIrup41Exwwrq5Folfn+Vhqghu= WRemhfw,>

ydu |hqg =gduud|>

ydu |dqi/|d/|h= gduud| >

ydu wd/wh /nrqwu = grxeoh >

ydu l/lw /lpkh/lpzl/l{4/l{5/l|4/l|5 = lqwhjhu>

ydu idueh/ qun = orqjlqw>

ehjlq

gdwhqohvhq> qun=@qunvwduw>

exwwrq51fdswlrq =@ *Zduwhq*>

SurjuhvvEdu41Pd{=@qw>

SurjuhvvEdu41Srvlwlrq =@3>

gdwhqohvhq>

lpdjh41Ylvleoh=@wuxh>

lpzl=@ lpdjh41Zlgwk>

lpkh=@ Lpdjh41Khljkw>

fkduw41OhiwD{lv1Plqlpxp =@ 313 >

iru l=@ 4 wr qudg gr ehjlq

|dqi^l`=@fdqi>

y^l`=@ 713-sl2613-vtu+gu,-gu-+413.613-l-+l04,,>

r^l`=@ 713-sl-vtu+gu-l, >

4;5



:1; SDVFDO0Surjudpp WURSI33<

|d^l`=@|dqi^l`>

|h^l`=@|dqi^l`>

huj^l/3`=@ |dqi^l`>

gliu^l`=@iyhu-h{s+0nudee-+qudg0l,-u2qudg,>

hqg>

|dqi^qudg.4`=@3 > |d^qudg.4`=@3 >|h^qudg.4`=@3 >

huj^3/3`=@wdqi> huj^qudg.4/3`=@3> huj^qudg.5/3`=@3>

projhv=@3> iru l=@4 wr qudg gr projhv =@ projhv .y^l`-|dqi^l` >

iru lw =@ 4 wr qw gr ehjlq

wd =@ wdqi.+lw04,-gw >

wh =@ wdqi.lw-gw >

iru l=@4 wr qudg.4 gr |d^l`=@|h^l` >

unv|v+wd/wh/|d/|h/qudg.4/qun/hsv,>

SurjuhvvEdu41Srvlwlrq=@ SurjuhvvEdu41Srvlwlrq .4>

nrqwu=@3>

iru l=@4 wr qudg gr ehjlq

nrqwu=@nrqwu.y^l`-+|dqi^l`0|h^l`,>

hqg>

huj^3/lw`=@wh> huj^qudg.5/lw`=@nrqwu>

iru l=@4 wr qudg.4 gr huj^l/lw`=@|h^l`>

hqg>

vhulhv41Fohdu>

iru lw=@ 3 wr qw gr ehjlq

vhulhv41Dgg[\+urxqg+wdqi.lw-+whqg0wdqi,2qw,/+projhv0huj^qudg.5/lw`,2projhv/

**/foEoxh ,>

hqg>

exwwrq51fdswlrq =@ *Uhfkqhq*>

hqg>~WIrup41Exwwrq5Folfn�

surfhgxuh WIrup41VfurooEdu4Fkdqjh+Vhqghu= WRemhfw,>

ydu l/lw =lqwhjhu>

ehjlq

gdwhqohvhq>

hglw<1wh{w =@ iordwwrvwu+vfurooedu41srvlwlrq - +whqg0wdqi, 2qw.wdqi,>

lw=@ vfurooedu41srvlwlrq>

vhulhv51Fohdu>

fkduw51OhiwD{lv1DxwrpdwlfPd{lpxp=@idovh>

fkduw51OhiwD{lv1DxwrpdwlfPlqlpxp=@idovh>

li udglrexwwrq41fkhfnhg wkhq ehjlq

fkduw51OhiwD{lv1Pd{lpxp =@ fdqi >

fkduw51OhiwD{lv1Plqlpxp =@ 313 >

fkduw51OhiwD{lv1Wlwoh1Fdswlrq =@ *Nrq}hqwudwlrq lq pPro2po*>

iru l=@ 4 wr qudg gr ehjlq

vhulhv51Dgg[\+413-l/huj^l/lw`/lqwwrvwu+l,/fo\hoorz,>

hqg>

hqg>

li udglrexwwrq51fkhfnhg wkhq ehjlq

fkduw51OhiwD{lv1Pd{lpxp =@ huj^qudg/3`-y^qudg`-4333 >
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fkduw51OhiwD{lv1Plqlpxp =@ 313 >

fkduw51OhiwD{lv1Wlwoh1Fdswlrq =@ *Phqjh lq plnur0Pro*>

iru l=@ 4 wr qudg gr ehjlq

vhulhv51Dgg[\+413-l/huj^l/lw`-y^l`-4333/lqwwrvwu+l,/fo\hoorz,>

hqg>

hqg>

hqg>~WIrup41VfurooEdu4Fkdqjh�

surfhgxuh WIrup41IrupFuhdwh+Vhqghu= WRemhfw,>

ydu l= lqwhjhu>

ehjlq

gdwhqohvhq>

dvvljqiloh+wiu/*hujhe1w{w*,>

uhvhw+wiu,>

iru l =@ 4 wr qhujhe gr

ehjlq

uhdgoq+wiu/}huj^l`/fhuj^l`/yhuj^l`/shuj^l`/fhovhuj^l`/f3huj^l`/nhqqhuj^l`,>

hqg>

forvhiloh+wiu,>

iru l=@ 5 wr qhujhe gr ehjlq

li ++shuj^l`?Ashuj^l04`, ru +fhovhuj^l`?Afhovhuj^l04`, , wkhq

phpr41Olqhv1Dgg+iordwwrvwu+shuj^l04`,. * *.iordwwrvwu+fhovhuj^l04`,

.* * ,>

hqg>

phpr41Olqhv1Dgg+iordwwrvwu+shuj^qhujhe`,. * *.iordwwrvwu+fhovhuj^qhujhe`,

.* * ,>

hqg>~WIrup41IrupFuhdwh�

surfhgxuh WIrup41Exwwrq6Folfn+Vhqghu= WRemhfw,>

ydu

Suhvhqw= WGdwhWlph>

\hdu/ Prqwk/ Gd|/ Krxu/ Plq/ Vhf/ PVhf= Zrug>

l = lqwhjhu>

ehjlq

Suhvhqw=@ Qrz>

GhfrghGdwh+Suhvhqw/ \hdu/ Prqwk/ Gd|,>

GhfrghWlph+Suhvhqw/ Krxu/ Plq/ Vhf/ PVhf,>

phpr41Olqhv1Dgg+*Khxwh lvw ghu * . GdwhWrVwu+Gdwh,,>

phpr41Olqhv1Dgg+*Glh Xku}hlw lvw * . WlphWrVwu+Wlph,,>

phpr41Olqhv1Dgg+GdwhWlphWrVwu+Qrz,,>

vdyhgldorj41ilohqdph =@

*\*.lqwwrvwu+|hdu,.*P*.lqwwrvwu+prqwk,.*G*.lqwwrvwu+gd|,.

*k*.lqwwrvwu+krxu,.*p*.lqwwrvwu+plq,.*v*.lqwwrvwu+vhf,.

*1dqguhdw{w* >

vdyhgldorj41H{hfxwh >

dvvljqiloh+wiz / vdyhgldorj41ilohqdph,>

li ilohh{lvwv+vdyhgldorj41ilohqdph,

wkhq uhvhw+wiz, hovh uhzulwh+wiz, >
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zulwhoq+wiz/glii=58/* Gliixvlrqvnrhiil}lhqw lq fp-fp2v*,>

zulwhoq+wiz/vwrii=58/* Vwrii_XQLFRGH~3{if�ehujdqjvnrhiil}lhqw lq fp2v*,>

zulwhoq+wiz/whqg=58=5/* pd{lpdoh ]hlw lq v*,>

zulwhoq+wiz/u=58=8/* Udglxv ghv Wursihqv lq fp*,>

zulwhoq+wiz/fdqi=58=8/* DqidqjvNrq}hqwudwlrq lq pPro2po*,>

zulwhoq+wiz/iyhu=58=8/* Gliixvlrqv0Yhuvw_XQLFRGH~3{h7�unxqjvidnwru*,>

zulwhoq+wiz/nwdee=58=;/* }hlwolfkh Denolqjnrqvwdqwh lq 42v*,>

zulwhoq+wiz/nudee=58=;/* udgldoh Denolqjnrqvwdqwh lq 42fp*,>

zulwhoq+wiz/yvwrii=58=8/* Vwrii_XQLFRGH~3{if�ehujdqjv0Yhuvwdhunxqjvidnwru*,>

zulwhoq+wiz/nwvwrii=58=;/* }hlwolfkh Denolqjnrqvw1 ghv Vwrii0Xhj1 lq 42v*,>

zulwhoq+wiz/qudg=58/* Dq}dko ghu Xqwhuwhloxqjhq ghv Udglxv*,>

zulwhoq+wiz/qw=58/* Dq}dko ghu ]hlwlqnuhphqwh }xu Dxvjdeh*,>

zulwhoq+wiz/qunvwduw=58/* UN0Vfkulwwh sur ]hlwlqnuhphqw*,>

zulwhoq+wiz,>

zulwhoq+wiz/*]hlw lq Vhnxqghq*=58/*f2f3*=58,>

iru l =@ 3 wr qw gr ehjlq

zulwhoq+wiz/wdqi.l-+whqg0wdqi,2qw=58=8/+projhv0huj^qudg.4/l`,2projhv=58=;,>

hqg>

zulwhoq+wiz,> zulwhoq+wiz,>zulwhoq+wiz,>

forvhiloh+wiz,>

hqg>~WIrup41Exwwrq6Folfn�

surfhgxuh WIrup41FkhfnEr{4Folfn+Vhqghu= WRemhfw,>

frqvw hsvs @ 318>

hsvfhov @ 314>

ydu l = lqwhjhu>

ydu fr4/ fr5 /i / y= grxeoh>

ehjlq

fr4=@ vwuwriordw+frperer{41Wh{w,>

fr5=@ vwuwriordw+frperer{51Wh{w,>

i =@ vwuwriordw+hglw481wh{w,>

i =@ i-+4133. +vfurooedu51srvlwlrq05,243313,>

hglw481wh{w =@ iordwwrvwu+i,>

vfurooedu51srvlwlrq=@5>

y =@ vwuwriordw+hglw461wh{w,>

li fkhfner{41Fkhfnhg wkhq ehjlq

vhulhv61Fohdu>

iru l=@4 wr qhujhe gr ehjlq

li +fr4?+shuj^l`0hsvs,, ru +fr4A+shuj^l`.hsvs,, wkhq frqwlqxh>

li +fr5?+fhovhuj^l`0hsvfhov,, ru +fr5A+fhovhuj^l`.hsvfhov,, wkhq frqwlqxh>

li whqg?}huj^l` wkhq frqwlqxh>

li wdqiA}huj^l` wkhq frqwlqxh>

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

hqg>

hqg

hovh ehjlq

vhulhv61Fohdu

hqg>
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hqg>~WIrup41FkhfnEr{4Folfn�

surfhgxuh WIrup41Exwwrq7Folfn+Vhqghu= WRemhfw,>

ydu l/m = lqwhjhu>

ehjlq

vdyhgldorj41ilohqdph =@ *}zl1w{w* >

vdyhgldorj41H{hfxwh >

dvvljqiloh+wiz}zl / vdyhgldorj41ilohqdph,>

li ilohh{lvwv+vdyhgldorj41ilohqdph,

wkhq uhvhw+wiz}zl, hovh uhzulwh+wiz}zl, >

zulwhoq+wiz}zl/* ]hlw4 ]hlw5 */* Udglxv */* Nrq}hqwudwlrq */* Phqjh*,>

iru m=@3 wr qw gr ehjlq

iru l=@4 wr qudg gr ehjlq

zulwhoq+wiz}zl/wdqi.m-+whqg0wdqi,2qw=;=3/ m-+whqg0wdqi,2qw=;=3/

l=43 /huj^l/m`=49=;/huj^l/m`-y^l`-4333=49=;,>

hqg>

hqg>

forvhiloh+wiz}zl,>

hqg>~WIrup41Exwwrq7Folfn�

hqg1

:1< SDVFDO0Surjudpp FR533<

Glhvhu Frgh lvw ghp ghv yrukhuljhq Surjudppv WURSI33< vhku çkqolfk/ hu zhlvw ghqqrfk lq idvw
mhghu Sur}hgxu Xqwhuvfklhgh dxi xqg lvw ghvkdoe klhu yroovwçqglj dxvjhguxfnw11

xqlw Xqlw4>

lqwhuidfh

xvhv

Zlqgrzv/ Phvvdjhv/ V|vXwlov/ Fodvvhv/ Judsklfv/ Frqwurov/ Irupv/ Gldorjv/

VwgFwuov/ H{wFwuov/ WhHqjlqh/ Vhulhv/ WhhSurfv/ Fkduw/ FrpFwuov/ mshj/ pdwk>

w|sh

WIrup4 @ fodvv+WIrup,

Sdqho4= WSdqho>

Hglw4= WHglw>

Odeho4= WOdeho>

Hglw5= WHglw>

Odeho5= WOdeho>

Exwwrq4= WExwwrq>

Exwwrq5= WExwwrq>

Sdqho5= WSdqho>

Hglw6= WHglw>

Odeho6= WOdeho>
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Hglw7= WHglw>

Odeho7= WOdeho>

Hglw8= WHglw>

Odeho8= WOdeho>

Hglw9= WHglw>

Odeho9= WOdeho>

Hglw:= WHglw>

Odeho:= WOdeho>

Phpr4= WPhpr>

Hglw;= WHglw>

Odeho;= WOdeho>

Sdqho6= WSdqho>

Hglw<= WHglw>

VfurooEdu4= WVfurooEdu>

Odeho<= WOdeho>

Fkduw4= WFkduw>

Vhulhv4= WOlqhVhulhv>

Fkduw5= WFkduw>

Vhulhv5= WOlqhVhulhv>

UdglrJurxs4= WUdglrJurxs>

UdglrExwwrq4= WUdglrExwwrq>

UdglrExwwrq5= WUdglrExwwrq>

Lpdjh4= WLpdjh>

SurjuhvvEdu4= WSurjuhvvEdu>

Vhulhv6= WSrlqwVhulhv>

Sdqho8= WSdqho>

FkhfnEr{4= WFkhfnEr{>

Odeho47= WOdeho>

Odeho48= WOdeho>

Sdqho9= WSdqho>

Exwwrq6= WExwwrq>

Hglw48= WHglw>

Odeho49= WOdeho>

VdyhGldorj4= WVdyhGldorj>

FrperEr{4= WFrperEr{>

FrperEr{5= WFrperEr{>

Hglw46= WHglw>

Odeho4:= WOdeho>

Hglw4:= WHglw>

Odeho53= WOdeho>

Hglw4;= WHglw>

Odeho54= WOdeho>

Odeho55= WOdeho>

VfurooEdu5= WVfurooEdu>

Hglw43= WHglw>

Odeho43= WOdeho>

Hglw44= WHglw>

Odeho44= WOdeho>
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Hglw45= WHglw>

Odeho45= WOdeho>

Odeho46= WOdeho>

Hglw47= WHglw>

FrperEr{6= WFrperEr{>

w43= WFkhfnEr{>

w44= WFkhfnEr{>

w45= WFkhfnEr{>

w46= WFkhfnEr{>

w47= WFkhfnEr{>

w48= WFkhfnEr{>

w49= WFkhfnEr{>

w4:= WFkhfnEr{>

w4;= WFkhfnEr{>

w4<= WFkhfnEr{>

w53= WFkhfnEr{>

w54= WFkhfnEr{>

w55= WFkhfnEr{>

w56= WFkhfnEr{>

surfhgxuh Exwwrq4Folfn+Vhqghu= WRemhfw,>

surfhgxuh Exwwrq5Folfn+Vhqghu= WRemhfw,>

surfhgxuh VfurooEdu4Fkdqjh+Vhqghu= WRemhfw,>

surfhgxuh IrupFuhdwh+Vhqghu= WRemhfw,>

surfhgxuh Exwwrq6Folfn+Vhqghu= WRemhfw,>

surfhgxuh FkhfnEr{4Folfn+Vhqghu= WRemhfw,>

sulydwh

~ Sulydwh0Ghnodudwlrqhq�

sxeolf

~ Sxeolf0Ghnodudwlrqhq�

hqg>

ydu

Irup4= WIrup4>

ydu iu/ iz = iloh>

wiu/ wiz = wh{wiloh>

lpsohphqwdwlrq

~'U -1GIP�

frqvw qpd{ @ 843>

frqvw qwpd{ @ 4343 >

frqvw qhujhe @ <76 >

w|sh gduud| @ duud|^411qpd{` ri grxeoh >

w|sh ghujduud| @ duud|^411qhujhe` ri grxeoh >

w|sh vhujduud| @ duud|^411qhujhe` ri vwulqj >

w|sh gpdwul{ @duud|^311qpd{/311qwpd{` ri grxeoh>
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ydu glii/vwrii/whqg/ wdqi/ u/ gu/ gw /fdqi/ projhv/ hsv = grxeoh>

ydu qudg/ qw/ qunvwduw /qht = orqjlqw>

ydu r/ y / gliu= gduud| >

ydu huj = gpdwul{ >

ydu nywhlo/ vwriihlq/ fexon/ ffr5pd{ / propd{= grxeoh>

ydu }huj/ fhuj/ yhuj/ shuj/ fhovhuj/ f3huj/ udghuj = ghujduud|>

ydu nhqqhuj / wuquhuj/ doohv= vhujduud| >

surfhgxuh gdwhqohvhq>

ehjlq

wdqi =@ vwuwriordw+irup41hglw4;1wh{w,>

glii =@ vwuwriordw+irup41hglw41wh{w,>

vwrii =@ vwuwriordw+irup41hglw51wh{w,>

whqg =@ vwuwriordw+irup41hglw71wh{w,. wdqi>

u =@ vwuwriordw+irup41hglw91wh{w,>

fdqi =@ vwuwriordw+irup41hglw;1wh{w,>

qudg =@ vwuwrlqw+irup41hglw61wh{w,>

fexon =@ vwuwriordw+irup41hglw431wh{w ,>

ffr5pd{ =@ vwuwriordw+irup41hglw441wh{w,>

nywhlo=@ fexon2ffr5pd{> irup41hglw451wh{w=@iordwwrvwu+nywhlo,>

vwriihlq=@ vwrii2nywhlo> irup41hglw471wh{w=@iordwwrvwu+vwriihlq,>

hsv =@ vwuwriordw+irup41hglw4:1wh{w,>

li qudgAqpd{05 wkhq ehjlq

qudg=@qpd{05>

irup41hglw61wh{w=@lqwwrvwu+qudg,>

hqg>

qw =@ vwuwrlqw+irup41hglw81wh{w,>

li qwAqwpd{ wkhq ehjlq

qw=@qwpd{>

irup41hglw81wh{w=@lqwwrvwu+qw,>

hqg>

qunvwduw =@ vwuwrlqw+irup41hglw:1wh{w,>

qht =@ qudg >

gu =@ u2qudg >

gw =@ +whqg0wdqi,2qw >

irup41vfurooedu41pd{ =@ qw >

hqg>~gdwhqohvhq�

surfhgxuh ukv+ydu gf = gduud|> f = gduud|> w=grxeoh,>

frqvw nruu@313h05>

ydu l = lqwhjhu >

ydu jw/vwriiw = grxeoh>

ydu gliii = gduud| >

ehjlq

gf^4`=@ glii2+y^4`-gu, -+ r^4`-+f^5`0f^4`,,>

iru l=@ 5 wr qudg 04 gr ehjlq

gf^l`=@ 4132+y^l`-gu, -+ glii-r^l`-+f^l.4`0f^l`,

.glii-r^l04`-+f^l04`0f^l`, ,>
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hqg >

gf^qudg`=@ glii2+y^qudg`-gu, -+ r^qudg04`-+f^qudg04`0f^qudg`,, 0

r^qudg`2y^qudg`-+vwrii-f^qudg`0vwriihlq-fexon,>

gf^qudg.4`=@ 0 r^qudg`-+vwrii-f^qudg`0vwriihlq-fexon,>

hqg> ~ukv�

surfhgxuh unv|vvxpph+wd/wh = grxeoh > |d = gduud| > ydu |h =gduud|>

qrgh = orqjlqw> qun = orqjlqw,>

ydu w/ wk /gw = grxeoh>

ydu g|/|/|k/n4/n5/n6/n7 = gduud|>

ydu l / lun = lqwhjhu>

ehjlq

gw =@ +wh0wd,2qun >

iru l=@4 wr qrgh gr |k^l`=@|d^l` > wk=@ wd>

iru lun=@4 wr qun gr ehjlq

iru l=@4 wr qrgh gr |^l`=@|k^l` > w=@ wk >

ukv+ g|/|/w,>

iru l=@4 wr qrgh gr n4^l`=@ gw-g|^l` >

iru l=@4 wr qrgh gr |^l`=@|k^l`.n4^l`25 > w=@wk.gw25>

ukv+ g|/|/w,>

iru l=@4 wr qrgh gr n5^l`=@ gw-g|^l` >

iru l=@4 wr qrgh gr |^l`=@|k^l`.n5^l`25 > w=@wk.gw25>

ukv+ g|/|/w,>

iru l=@4 wr qrgh gr n6^l`=@ gw-g|^l` >

iru l=@4 wr qrgh gr |^l`=@|k^l`.n6^l` > w=@wk.gw>

ukv+ g|/|/w,>

iru l=@4 wr qrgh gr n7^l`=@ gw-g|^l` >

iru l=@4 wr qrgh gr ehjlq

|k^l`=@|k^l`.+n4^l`.5-n5^l`.5-n6^l`.n7^l`,29 >

wk =@ wk. gw>

hqg>

hqg>

iru l=@4 wr qrgh gr |h^l`=@ |k^l` >

hqg> ~unv|vvxpph�

surfhgxuh unv|v+wd/wh = grxeoh > |d = gduud| > ydu |h =gduud|>

qrgh = orqjlqw> ydu qun = orqjlqw> hsv= grxeoh,>

ydu w/ wk /gw / ghowdpd{ = grxeoh>

ydu |h4/|h5 / g|h/ g|hyhu = gduud|>

ydu l / lun = lqwhjhu>

ydu iodj/srvl = errohdq>

ehjlq

uhshdw

iodj=@ Wuxh> ghowdpd{=@3>

uhshdw

srvl=@wuxh>

unv|vvxpph+wd/wh/|d/|h4/qrgh/qun,>

irup41phpr41olqhv1dgg+lqwwrvwu+qun,,>
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iru l=@4 wr qrgh gr ehjlq

li |h4^l`?3 wkhq srvl=@idovh>

li |h4^l`?3 wkhq

irup41phpr41olqhv1dgg+lqwwrvwu+l,.* nohlqhu Qxoo*,>

hqg >

li srvl@idovh wkhq qun=@5-qun>

xqwlo srvl @ wuxh>

unv|vvxpph+wd/wh/|d/|h5/qrgh/5-qun,>

iru l=@ 4 wr qrgh gr ehjlq

g|h^l`=@ |h5^l`0|h4^l`>

ghowdpd{=@ghowdpd{.dev+g|h^l`,>

hqg>

li ghowdpd{ A hsv wkhq ehjlq

iodj=@idovh>

qun=@plq+;-qun/fhlo+qun-ghowdpd{2hsv,, >

irup41phpr41Olqhv1Dgg+lqwwrvwu+qun,.* --- *.iordwwrvwu+wh,,>

irup41phpr41olqhv1dgg+iordwwrvwu+ghowdpd{,,>

hqg>

xqwlo iodj@wuxh>

qun =@ pd{+qun gly 5/fhlo+qun-h{s+31483-oq+5-ghowdpd{2hsv.4h063,,,,>

iru l=@4 wr qrgh gr |h^l`=@|h5^l`>

irup41phpr41Olqhv1Dgg+lqwwrvwu+qun,,>

irup41phpr41olqhv1dgg+iordwwrvwu+ghowdpd{,,>

hqg> ~unv|v�

surfhgxuh WIrup41Exwwrq4Folfn+Vhqghu= WRemhfw,>

ehjlq

forvh>

hqg>~WIrup41Exwwrq4Folfn�

surfhgxuh WIrup41Exwwrq5Folfn+Vhqghu= WRemhfw,>

ydu |hqg =gduud|>

ydu |dqi/|d/|h= gduud| >

ydu wd/wh /nrqwu = grxeoh >

ydu l/lw /lpkh/lpzl/l{4/l{5/l|4/l|5 = lqwhjhu>

ydu idueh/ qun = orqjlqw>

ehjlq

gdwhqohvhq> qun=@qunvwduw>

exwwrq51fdswlrq =@ *Zduwhq*>

SurjuhvvEdu41Pd{=@qw>

SurjuhvvEdu41Srvlwlrq =@3>

gdwhqohvhq>

lpdjh41Ylvleoh=@wuxh>

lpzl=@ lpdjh41Zlgwk>

lpkh=@ Lpdjh41Khljkw>

fkduw41OhiwD{lv1Plqlpxp =@ 313 >

iru l=@ 4 wr qudg gr ehjlq

|dqi^l`=@fdqi>
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y^l`=@ 713-sl2613-vtu+gu,-gu-+413.613-l-+l04,,>

r^l`=@ 713-sl-vtu+gu-l, >

|d^l`=@|dqi^l`>

|h^l`=@|dqi^l`>

huj^l/3`=@ |dqi^l`>

hqg>

|dqi^qudg.4`=@3 > |d^qudg.4`=@3 >|h^qudg.4`=@3 >

huj^3/3`=@wdqi> huj^qudg.4/3`=@3> huj^qudg.5/3`=@3>

projhv=@3> iru l=@4 wr qudg gr projhv =@ projhv .y^l`-|dqi^l` >

propd{=@3> iru l=@4 wr qudg gr propd{ =@ propd{ .y^l`-ffr5pd{ >

iru lw =@ 4 wr qw gr ehjlq

wd =@ wdqi.+lw04,-gw >

wh =@ wdqi.lw-gw >

iru l=@4 wr qudg.4 gr |d^l`=@|h^l` >

unv|v+wd/wh/|d/|h/qudg.4/qun/hsv,>

SurjuhvvEdu41Srvlwlrq=@ SurjuhvvEdu41Srvlwlrq .4>

nrqwu=@3>

iru l=@4 wr qudg gr ehjlq

nrqwu=@nrqwu.y^l`-+|dqi^l`0|h^l`,>

hqg>

huj^3/lw`=@wh> huj^qudg.5/lw`=@nrqwu>

iru l=@4 wr qudg.4 gr huj^l/lw`=@|h^l`>

hqg>

vhulhv41Fohdu>

iru lw=@ 3 wr qw gr ehjlq

vhulhv41Dgg[\+urxqg+wdqi.lw-+whqg0wdqi,2qw,/+0huj^qudg.5/lw`,2propd{/

**/foEoxh ,>

hqg>

exwwrq51fdswlrq =@ *Uhfkqhq*>

hqg>~WIrup41Exwwrq5Folfn�

surfhgxuh WIrup41VfurooEdu4Fkdqjh+Vhqghu= WRemhfw,>

ydu l/lw =lqwhjhu>

ehjlq

gdwhqohvhq>

hglw<1wh{w =@ iordwwrvwu+vfurooedu41srvlwlrq - +whqg0wdqi, 2qw.wdqi,>

lw=@ vfurooedu41srvlwlrq>

vhulhv51Fohdu>

fkduw51OhiwD{lv1DxwrpdwlfPd{lpxp=@idovh>

fkduw51OhiwD{lv1DxwrpdwlfPlqlpxp=@idovh>

li udglrexwwrq41fkhfnhg wkhq ehjlq

fkduw51OhiwD{lv1Pd{lpxp =@ ffr5pd{ >

fkduw51OhiwD{lv1Plqlpxp =@ 313 >

fkduw51OhiwD{lv1Wlwoh1Fdswlrq =@ *Nrq}hqwudwlrq lq pPro2po*>

iru l=@ 4 wr qudg gr ehjlq

vhulhv51Dgg[\+413-l/huj^l/lw`/lqwwrvwu+l,/fo\hoorz,>

hqg>

hqg>
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li udglrexwwrq51fkhfnhg wkhq ehjlq

fkduw51OhiwD{lv1Pd{lpxp =@ ffr5pd{-y^qudg`-4333 >

fkduw51OhiwD{lv1Plqlpxp =@ 313 >

fkduw51OhiwD{lv1Wlwoh1Fdswlrq =@ *Phqjh lq plnur0Pro*>

iru l=@ 4 wr qudg gr ehjlq

vhulhv51Dgg[\+413-l/huj^l/lw`-y^l`-4333/lqwwrvwu+l,/fo\hoorz,>

hqg>

hqg>

hqg>~WIrup41VfurooEdu4Fkdqjh�

surfhgxuh WIrup41IrupFuhdwh+Vhqghu= WRemhfw,>

ydu l/m= lqwhjhu>

ehjlq

gdwhqohvhq>

dvvljqiloh+wiu/*jhv1w{w*,>

uhvhw+wiu,>

iru l =@ 4 wr qhujhe gr

ehjlq

uhdgoq+wiu/}huj^l`/yhuj^l`/udghuj^l`/fhuj^l`/

fhovhuj^l`/shuj^l`/doohv^l`,>

doohv^l`=@ wulp+doohv^l`,>

m=@srv+* */doohv^l`,> wuquhuj^l`=@frs|+doohv^l`/4/m04,>

ghohwh+doohv^l`/4/m04,> doohv^l`=@ wulp+doohv^l`,>

m=@srv+* */doohv^l`,> nhqqhuj^l`=@frs|+doohv^l`/4/m04,>

ghohwh+doohv^l`/4/m04,> doohv^l`=@ wulp+doohv^l`,>

ydo+doohv^l`/f3huj^l`/m,>

hqg>

forvhiloh+wiu,>

hqg>~WIrup41IrupFuhdwh�

surfhgxuh WIrup41Exwwrq6Folfn+Vhqghu= WRemhfw,>

ydu

Suhvhqw= WGdwhWlph>

\hdu/ Prqwk/ Gd|/ Krxu/ Plq/ Vhf/ PVhf= Zrug>

l = lqwhjhu>

ehjlq

Suhvhqw=@ Qrz>

GhfrghGdwh+Suhvhqw/ \hdu/ Prqwk/ Gd|,>

GhfrghWlph+Suhvhqw/ Krxu/ Plq/ Vhf/ PVhf,>

phpr41Olqhv1Dgg+*Khxwh lvw ghu * . GdwhWrVwu+Gdwh,,>

phpr41Olqhv1Dgg+*Glh Xku}hlw lvw * . WlphWrVwu+Wlph,,>

phpr41Olqhv1Dgg+GdwhWlphWrVwu+Qrz,,>

vdyhgldorj41ilohqdph =@

*\*.lqwwrvwu+|hdu,.*P*.lqwwrvwu+prqwk,.*G*.lqwwrvwu+gd|,.

*k*.lqwwrvwu+krxu,.*p*.lqwwrvwu+plq,.*v*.lqwwrvwu+vhf,.

*1dqguhdw{w* >

vdyhgldorj41H{hfxwh >
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dvvljqiloh+wiz / vdyhgldorj41ilohqdph,>

li ilohh{lvwv+vdyhgldorj41ilohqdph,

wkhq uhvhw+wiz, hovh uhzulwh+wiz, >

zulwhoq+wiz/glii=58/* Gliixvlrqvnrhiil}lhqw lq fp-fp2v*,>

zulwhoq+wiz/vwrii=58/* Vwrii_XQLFRGH~3{if�ehujdqjvnrhiil}lhqw lq fp2v*,>

zulwhoq+wiz/whqg=58=5/* pd{lpdoh ]hlw lq v*,>

zulwhoq+wiz/u=58=8/* Udglxv ghv Wursihqv lq fp*,>

zulwhoq+wiz/fdqi=58=8/* DqidqjvNrq}hqwudwlrq lq pPro2po*,>

zulwhoq+wiz/qudg=58/* Dq}dko ghu Xqwhuwhloxqjhq ghv Udglxv*,>

zulwhoq+wiz/qw=58/* Dq}dko ghu ]hlwlqnuhphqwh }xu Dxvjdeh*,>

zulwhoq+wiz/qunvwduw=58/* UN0Vfkulwwh sur ]hlwlqnuhphqw*,>

zulwhoq+wiz,>

zulwhoq+wiz/*]hlw lq Vhnxqghq*=58/*f2f3*=58,>

iru l =@ 3 wr qw gr ehjlq

zulwhoq+wiz/wdqi.l-+whqg0wdqi,2qw=58=8/+projhv0huj^qudg.4/l`,2projhv=58=;,>

hqg>

zulwhoq+wiz,> zulwhoq+wiz,>zulwhoq+wiz,>

forvhiloh+wiz,>

hqg>~WIrup41Exwwrq6Folfn�

surfhgxuh WIrup41FkhfnEr{4Folfn+Vhqghu= WRemhfw,>

frqvw hsvs @ 318>

hsvfhov @ 3134>

ydu l = lqwhjhu>

ydu fr4/ fr5 /i / y= grxeoh>

ydu fr6 = vwulqj>

ehjlq

fr4=@ vwuwriordw+frperer{41Wh{w,>

fr5=@ vwuwriordw+frperer{51Wh{w,>

fr6=@ frperer{61Wh{w>

i =@ vwuwriordw+hglw481wh{w,>

i =@ i-+4133. +vfurooedu51srvlwlrq05,243313,>

hglw481wh{w =@ iordwwrvwu+i,>

vfurooedu51srvlwlrq=@5>

y =@ vwuwriordw+hglw461wh{w,>

li fkhfner{41Fkhfnhg wkhq ehjlq

vhulhv61Fohdu>

iru l=@4 wr qhujhe gr ehjlq

li +fr4?+shuj^l`0hsvs,, ru +fr4A+shuj^l`.hsvs,, wkhq frqwlqxh>

li +fr5?+fhovhuj^l`0hsvfhov,, ru +fr5A+fhovhuj^l`.hsvfhov,, wkhq frqwlqxh>

li whqg?}huj^l` wkhq frqwlqxh>

li wdqiA}huj^l` wkhq frqwlqxh>

li qrw++fr6@wuquhuj^l`, ru+fr6@*dooh*,, wkhq frqwlqxh>

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

hqg>

iru l=@4 wr qhujhe gr ehjlq

li +fr4?+shuj^l`0hsvs,, ru +fr4A+shuj^l`.hsvs,, wkhq frqwlqxh>

li +fr5?+fhovhuj^l`0hsvfhov,, ru +fr5A+fhovhuj^l`.hsvfhov,, wkhq frqwlqxh>
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li whqg?}huj^l` wkhq frqwlqxh>

li wdqiA}huj^l` wkhq frqwlqxh>

li +fr6@*dxvzdko*, dqg irup41w431Fkhfnhg dqg +wuquhuj^l`@*w43*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w441Fkhfnhg dqg +wuquhuj^l`@*w44*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w451Fkhfnhg dqg +wuquhuj^l`@*w45*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w461Fkhfnhg dqg +wuquhuj^l`@*w46*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w471Fkhfnhg dqg +wuquhuj^l`@*w47*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w481Fkhfnhg dqg +wuquhuj^l`@*w48*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w491Fkhfnhg dqg +wuquhuj^l`@*w49*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w4:1Fkhfnhg dqg +wuquhuj^l`@*w4:*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w4;1Fkhfnhg dqg +wuquhuj^l`@*w4;*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w4<1Fkhfnhg dqg +wuquhuj^l`@*w4<*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w531Fkhfnhg dqg +wuquhuj^l`@*w53*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w541Fkhfnhg dqg +wuquhuj^l`@*w54*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w551Fkhfnhg dqg +wuquhuj^l`@*w55*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

li +fr6@*dxvzdko*, dqg irup41w561Fkhfnhg dqg +wuquhuj^l`@*w56*, wkhq

vhulhv61dgg{|+}huj^l` /i-fhuj^l`2f3huj^l`.y/**/foUhg,>

hqg>

hqg

hovh ehjlq

vhulhv61Fohdu

hqg>

hqg>~WIrup41FkhfnEr{4Folfn�

hqg1

:143 VDV0Surjudpp K5RQO41VDV

Glh Ehvwlppxqj ghv Vwr�gxufkjdqjvnrh!}lhqwhq ehlp Dx ùvhq ghv Zdvvhuwursihqv huirojwh gxufk
qlfkw olqhduh Uhjuhvvlrq1 Gdv huvwhoowh VDV0Surjudpp lvw qdfkirojhqghqg dxijhi kuw1

2-------------------------------------------------------------------------------2

2--- Klhu glh Gdwhq vhw}hq ---2
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2-------------------------------------------------------------------------------2

(ohw wyhu@57 > (ohw syhu@95 > (ohw wursi@*w7*>

wlwoh4 )wyhu� �)syhu� �)wursi >

(ohw d @ 47177> (ohw e@4136>

ilohqdph yhuvxfk *h=_hghuhu_nrhjho_xqjhv1w{w* >

jrswlrqv kwh{w@6>

v|pero4 y@vwdu l@qrqh z@8 k@8 f@uhg>

v|pero5 y@qrqh l@mrlq z@8 k@8 f@eoxh>

2- v|pero4 l@mrlq y@soxv f@uhg fl@uhg>

v|pero5 l@mrlq y@soxv f@eoxh fl@eoxh>

v|pero6 l@mrlq y@soxv f@ |hoorz fl@|hoorz>

v|pero7 l@mrlq y@soxv f@eodfn fl@eodfn>

v|pero8 l@mrlq y@soxv f@uhg fl@uhg>

v|pero46 l@vsolqh y@qrqh f@ |hoorz fl@uhg>

v|pero47 l@vsolqh y@qrqh f@ |hoorz fl@juhhq> -2

2-------------------------------------------------------------------------------2

2-------------------------------------------------------------------------------2

gdwd urk>

lqiloh yhuvxfk iluvwrev@4 ouhfo@845>

ohqjwk nhqq ' 45 >

lqsxw wlph y r w su wu ' nhqq ' >

li +w@)wyhu, dqg +su@)syhu, dqg +wu@)wursi,>

li wlph?433 wkhq ghohwh>

surf vruw gdwd@urk> e| wlph> uxq>

2- surf sulqw gdwd@urk> uxq> -2

2- surf jsorw gdwd@urk>

sorw y-wlph>

uxq> -2

irrwqrwh4 *s nrqvwdqw*>

surf qolq gdwd@urk phwkrg@gxg>

prgho y@++)d.)e-y3,-h{s+s-wlph-)e,0)d,2)e>

sdupv y3@79 s@031334 >

rxwsxw rxw@qorxw s@|kdw u@|uhvlg o<8@orz x<8@xsshu vwgl@vwdqgdug vwgs@phdq>

uxq>

surf sulqw gdwd@qorxw> uxq>

surf jsorw gdwd@qorxw>

sorw y-wlph@4 |kdw-wlph@5 2ryhuod|>

sorw |uhvlg-wlph@4 >

uxq>
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irrwqrwh4 *s txdgudwlvfk*>

surf qolq gdwd@urk phwkrg@gxg>

prgho y@++)d.)e-y3,-h{s+s-wlph-)e.ff-wlph-wlph,0)d,2)e>

sdupv y3@79 s@031334 ff@03133333334>

rxwsxw rxw@qorxw s@|kdw u@|uhvlg o<8@orz x<8@xsshu vwgl@vwdqgdug vwgs@phdq>

uxq>

surf sulqw gdwd@qorxw> uxq>

surf jsorw gdwd@qorxw>

sorw y-wlph@4 |kdw-wlph@5 2ryhuod|>

sorw |uhvlg-wlph@4 >

uxq>

:144 VDV0Surjudpp FR5VDV451VDV

Glh Ehvwlppxqj ghv Vwr�gxufkjdqjvnrh!}lhqwhq ehl xqhqgolfk vfkqhoohu Gl�xvlrq ehlp Hlqgulqjhq
ghv Nrkohqglr{lgv lq ghq Zdvvhuwursihq huirojwh gxufk qlfkw olqhduh Uhjuhvvlrq1 Gdv huvwhoowh VDV0
Surjudpp lvw qdfkirojhqghqg dxijhi kuw1

2-------------------------------------------------------------------------------2

2--- Klhu glh Gdwhq vhw}hq ---2

2-------------------------------------------------------------------------------2

ilohqdph yhuvxfk *h=_hghuhu_nrhjho_jhv1w{w* >

jrswlrqv kwh{w@6>

v|pero4 y@vwdu l@qrqh z@8 k@8 f@uhg>

v|pero5 y@qrqh l@mrlq z@8 k@8 f@eoxh>

2- v|pero4 l@mrlq y@soxv f@uhg fl@uhg>

v|pero5 l@mrlq y@soxv f@eoxh fl@eoxh>

v|pero6 l@mrlq y@soxv f@ |hoorz fl@|hoorz>

v|pero7 l@mrlq y@soxv f@eodfn fl@eodfn>

v|pero8 l@mrlq y@soxv f@uhg fl@uhg>

v|pero46 l@vsolqh y@qrqh f@ |hoorz fl@uhg>

v|pero47 l@vsolqh y@qrqh f@ |hoorz fl@juhhq> -2

2-------------------------------------------------------------------------------2

2-------------------------------------------------------------------------------2

gdwd urk>

lqiloh yhuvxfk iluvwrev@4 ouhfo@845>

ohqjwk nhqq ' 45 wuqu ' 9 ww ' 43 ss ' 43 wursi ' 73>

lqsxw wlph y u f w s wuqu ' nhqq ' fjo >

|@f2fjo> ww@w > ss@s>

wursi@ frpsuhvv+ww, �� *F* �� frpsuhvv+ss, �� *edu* �� frpsuhvv+wuqu,>

4<:
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surf vruw gdwd@urk> e| w s wuqu wlph> uxq>

2- surf sulqw gdwd@urk> uxq> -2

gdwd uhvxowv> uxq>

(pdfur qloluhj+wyhu/syhu/wuquyhu,>

wlwoh4 )wyhu� �)syhu� �)wuquyhu >

gdwd hlq}hoq>

vhw urk>

li +w@)wyhu, dqg +s@)syhu, dqg +wuqu@)wuquyhu,>

2-surf sulqw gdwd@hlq}hoq> uxq> -2

surf qolq gdwd@hlq}hoq phwkrg@gxg rxwhvw@hujsdud >

prgho |@40sudh-h{s+0n-wlph,>

sdupv sudh@4 n@ 3134 >

rxwsxw rxw@qorxw s@|kdw u@|uhvlg o<8@orz x<8@xsshu vwgl@vwdqgdug vwgs@phdq>

uxq>

2-surf sulqw gdwd@qorxw> uxq> -2

surf jsorw gdwd@qorxw>

sorw |-wlph@4 |kdw-wlph@5 2ryhuod|>

sorw |uhvlg-wlph@4 >

uxq>

gdwd hujsdud>vhw hujsdud>

li bw|shb@*ILQDO*>

w@)wyhu . 5:6> lw@43332w> orjn@orj+n,> s@)syhu >

wuqu@)wuquyhu > nxh@n2613-3155>

2-surf sulqw gdwd@hujsdud> uxq> -2

gdwd uhvxowv> vhw uhvxowv hujsdud> uxq>

(phqg>

(qloluhj+57/95/*w43*,>

(qloluhj+57/95/*w44*,>

(qloluhj+57/95/*w45*,>

(qloluhj+57/95/*w46*,>

(qloluhj+57/95/*w47*,>

(qloluhj+57/95/*w48*,>

(qloluhj+57/95/*w49*,>

(qloluhj+57/95/*w4:*,>

(qloluhj+57/95/*w4;*,>

(qloluhj+57/95/*w4<*,>
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(qloluhj+57/95/*w53*,>

(qloluhj+57/95/*w54*,>

(qloluhj+57/95/*w55*,>

(qloluhj+9517/563/*w47*,>

(qloluhj+9517/563/*w48*,>

(qloluhj+9517/563/*w49*,>

(qloluhj+9517/563/*w4:*,>

(qloluhj+9517/563/*w4;*,>

(qloluhj+9517/563/*w4<*,>

(qloluhj+9517/563/*w53*,>

(qloluhj+9517/563/*w54*,>

(qloluhj+9517/563/*w55*,>

(qloluhj+9517/563/*w56*,>

(qloluhj+7317/476/*w44*,>

(qloluhj+7317/476/*w45*,>

(qloluhj+7317/476/*w46*,>

(qloluhj+7317/476/*w47*,>

(qloluhj+7317/476/*w48*,>

(qloluhj+7317/476/*w49*,>

(qloluhj+7317/476/*w4:*,>

(qloluhj+7317/476/*w4;*,>

(qloluhj+7317/476/*w4<*,>

(qloluhj+7317/476/*w53*,>

(qloluhj+7317/476/*w54*,>

(qloluhj+7317/476/*w55*,>

(qloluhj+7317/476/*w56*,>

gdwd uhvxowv> vhw uhvxowv> gurs bw|shb bqdphb blwhub >

surf sulqw gdwd@uhvxowv> uxq>

surf jsorw gdwd@uhvxowv>

sorw orjn-lw>

uxq>
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; V|peroyhu}hlfkqlv

d Uhjuhvvlrqvsdudphwhu dxv D+w,$ Y +w,
D Dxvwdxvfk çfkh
e Uhjuhvvlrqvsdudphwhu dxv D+w,$ Y +w,
f Nrq}hqwudwlrq
f Y Dxvjdqjvnrq}hqwudwlrq
f = � u Nrq}hqwudwlrq ghv yrukhuljhq Lwhudwlrqvvfkulwwv
f \ Nrq}hqwudwlrq lp Ph nroehq
F � � Lqvwdelolwçwvnrqvwdqwh +Khqvfknh xqg Sihqqlj ^6;`,
g Gxufkphvvhu
g � Çtxlydohqwgxufkphvvhu
g \ Ndsloodugxufkphvvhu
g � Gxufkphvvhu dq ghu �vhohfwhg sodqh�
G Gl�xvlrqvnrh!}lhqw
G Y vwdwlrqçuhu Dqwhlo ghv }hlwdekçqjljhq Gl�xvlrqvnrh!}lhqwhq
h j � � � M Nrqvwdqwhq
H 8 Dnwlylhuxqjvhqhujlh
I @ Jhzlfkwvnudiw
I � Uhlexqjvnudiw
I � Juhq} çfkhqnudiw
j Hugehvfkohxqljxqj
K+V, Plvdnvfkh Sro|qrph
n Vwr� ehujdqjvnrh!}lhqw lq ghu Skdvhqjuhq} çfkh
n Y vwdwlrqçuhu Dqwhlo ghv }hlwdekçqjljhq Vwr� ehujdqjvnrh!}lhqwhq
n = Vwr� ehujdqjvnrh!}lhqw dxv ghp Nrqwlqxxp lq ghq Wursihq
n � Vwr�gxufkjdqjvnrh!}lhqw
n B Vwr� ehujdqjvnrh!}lhqw dxv ghp Wursihq lq gdv Nrqwlqxxp
n �� Vwr� ehujdqjvnrh!}lhqw
n
_

Yruidnwru ghv Duukhqlxvdqvdw}hv
N E Yhuwhloxqjvnrh!}lhqw/ jheloghw gxufk glh Nrq}hqwudwlrqhq
p Pdvvh
P Prohnxodujhzlfkw
q ]dko ghu Nxjhovfkdohq
q Vwr�phqjh
q � � }xgrvlhuwh Vwr�phqjh�
q Vwr�phqjhqvwurp
R Rehu çfkh
u Udglxv
u \ Ndslooduudglxv
u \ B Ndsloodulqqhqgxufkphvvhu
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U Jdvnrqvwdqwh
v Rehu çfkhqhuqhxhuxqjvudwh lp Rehu çfkhqhuqhxhuxqjvprghoo
w ]hlw
w � Nrqwdnw}hlw lp Shqhwudwlrqvprghoo
W Whpshudwxu
y Jhvfkzlqgljnhlw
y � Yhuvwçunxqjvidnwru ghu Gl�xvlrq
y � Yhuvwçunxqjvidnwru ghv Vwr� ehujdqjv lq ghu Skdvhqjuhq} çfkh
y q Hqgjhvfkzlqgljnhlw
Y Yroxphq
Y Y k|srwkhwlvfkhv Dxvjdqjvyroxphq i u w$ 3
Y \ Ph nroehqyroxphq
Y q Yroxphq i u w$4�
Y Yroxphq x
{ Prohqeuxfk
{ Ruwvnrruglqdwh
| Ruwvnrruglqdwh
| � glphqvlrqvorvh Nrq}hqwudwlrq
} Ruwvnrruglqdwh
} }hlwdekçqjljhu Dqwhlo ghv }hlwdekçqjljhq Vwr� ehujdqjvnrh!}lhqwhq

julhfklvfkh Exfkvwdehq
� � }hlwolfkh Denolqjnrqvwdqwh ghv Vwr� ehujdqjv
� m udgldoh Denolqjnrqvwdqwh ghu Gl�xvlrq
� u }hlwolfkh Denolqjnrqvwdqwh ghu Gl�xvlrq
� Gl�xvlrqvjuhq}vfklfkw
%
�} Wxuexohq}dqwhlo +Khqvfknh xqg Sihqqlj ^6;`,
� g|qdplvfkh Ylvnrvlwçw
� nlqhpdwlvfkh Ylvnrvlwçw
� Glfkwh
� Juhq} çfkhqvsdqqxqj
! Zdkuvfkhlqolfknhlwvglfkwhixqnwlrq lp Rehu çfkhqhuqhxhuxqjvprghoo
# Kdunlqv0Eurzq0Idnwru

Nhqq}dkohq
Io Ioxlg}dko
Ir Irxulhu}dko
Iu Iurxgh}dko
Uh Uh|qrogv}dko
Vf Vfkplgw}dko
Vk Vkhuzrrg}dko
Zh Zhehu}dko

Lqglfhv
f eh}rjhq dxi glh nrqwlqxlhuolfkh Skdvh
FR L eh}rjhq dxi ghq Vwr� FR L
g eh}rjhq dxi glh glvshuvh Skdvh
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h{s h{shulphqwhoo
i idoohqg
JJ Johlfkjhzlfkwvzhuw
k kçqjhqg
K L R eh}rjhq dxi ghq Vwr� K L R
l Odxi}dko
Olw Olwhudwxuzhuw
P eh}rjhq dxi glh Plvfkxqj
s jhudgh qrfk kçqjhqg +shqgdqw,
Wu eh}rjhq dxi ghq Wursihq
* eh}rjhq dxi glh FR L 0Skdvh
� eh}rjhq dxi glh K L R0Skdvh
4 eh}rjhq dxi Skdvh 4
5 eh}rjhq dxi Skdvh 5
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Olwhudwxuyhu}hlfkqlv

^4` D1 Z1 Dgdpvrq/ D1 S1 Jdvw/ �Sk|vlfdo fkhplvwu| ri vxuidfhv�/ Mrkq Zloh| ) Vrqv/ Lqf1/ Qhz
\run 4<<:1

^5` P1 K1 Do0Gdkkdq/ F1 H1 Zlfnv/ �Prgl�hg frqwdfwru iru h{shulphqwdo vwxglhv ri pdvv wudqvihu
dqg fkhplfdo uhdfwlrq dfurvv d oltxlg0oltxlg lqwhuidfh�/ Lqg1 Hqj1 Fkhp1 Uhv1 4<<9/ 68/ 6;450
6;491

^6` H1 U1 Dowzlfnhu/ F1 H1 Olqgkmhp/ �Devruswlrq ri jdvhv lqwr gursv�/ DLFkH M1 4<;;/ 67/ 65<1

^7` K1 G1 Edhku/ N1 Vwhskdq/ �Zçuph0 xqg Vwr� ehuwudjxqj�/ Vsulqjhu0Yhuodj/ Ehuolq 4<<;1

^8` Z1 Edwh|/ M1 G1 Wkruqwrq/ �Sduwldo pdvv wudqvihu frh!flhqwv dqg sdfnlqj shuirupdqfh lq
oltxlg0oltxlg h{wudfwlrq�/ Lqg1 Hqj1 Fkhp1 Uhv1 4<;</ 5;/ 43<9044341

^9` E1 Eudqghu/ K1 Eudxhu/ �Lpsxov0 xqg Vwr�wudqvsruw gxufk glh Skdvhqjuhq} çfkh yrq nxjhoiùu0
pljhq  xlghq Sduwlnhoq�/ Iruwvfkulwwehulfkwh YGL/ Uhlkh 6/ Qu1 659/ YGL0Yhuodj/ G vvhogrui
4<<61

^:` M1 F1 Ehuj/ J1 V1 Kdvhoehujhu/ �Pdvv wudqvihu gxulqj lqwhuidfldo frqyhfwlrq�/ Fkhp1 Hqj1 Vfl1
4<:4/ 59/ 7;407;81

^;` N1 Euxgl/ Q1 Gdkphq/ K1 Vfkplhghu/ �Sduwlwlrq frh!flhqw ri rujdqlf vxevwdqfhv lq wzr0skdvh
pl{wxuhv ri zdwhu dqg fduerq glr{lgh dw suhvvxuhv ri ; wr 63PSd dqg whpshudwxuhv ri 646
wr 666N�/ M1 Vxshufulwlfdo Ioxlgv 4<<9/ </ 47904841

^<` D1 N1 El�q/ �Pdvv wudqvihu lqwr d wxuexohqw oltxlg �op�/ Lqw1 M1 Khdw Pdvv Wudqvihu 4<;6/ 59/
<;40<<41

^43` F1 Z1 Erzpdq/ D1 L1 Mrkqvrq/ �Pdvv wudqvihu iurp fduerq glr{lgh exeeohv ulvlqj lq zdwhu�/
Fdq1 M1 Fkhp1 Hqj1 4<95/ 46<047:1

^44` M1 Exeolfnd/ M1 Surfkd}nd/ �Pdvv wudqvihu ehwzhhq wzr wxuexohqw oltxlg skdvhv�/ Fkhp1 Hqj1
Vfl1 4<:9/ 64/ 46:04791

^45` V1 Fkdqgudvhnkdu/ K H1 Krhovfkhu/ �Pdvv wudqvihu vwxglhv dfurvv oltxlg2oltxlg lqwhuidfhv +xvh
ri dq dqdo|wlfdo xowudfhqwulixjh,�/ DLFkH M1 4<:8/ 54/ 436043<1

^46` L1 Flexond/ O1 Kq�hgnryvn / Y1 K|qhn/ �H{shulphqwdo whfkqltxh iru d vwxg| ri yroxphwulf
surshuwlhv ri gloxwh dtxhrxv vroxwlrqv dw vxshudpelhqw frqglwlrqv�/ Uhy1 Kljk Suhvvxuh Vfl1
Whfkqro1 4<<;/ :/ 44980449:1

^47` U1 Foliw/ M1 U1 Judfh/ P1 H1 Zhehu/ �Exeeohv/ gursv/ dqg sduwlfohv�/ Dfdghplf Suhvv/ Qhz
\run 4<:;1
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^48` S1 Y1 Gdqfnzhuwv/ �Vljql�fdqfh ri oltxlg0�op frh!flhqwv lq jdv devruswlrq�/ Lqg1 Hqj1 Fkhp1
Hqj1 Surf1 Ghy1 4<84/ 76/ 47930479:1

^49` K1 Hghuhu/ F1 Pdv/ �Prghoolqj ri wkh h{wudfwlrq surfhvvhv rq d idoolqj gursohw�/ dxv �Qxph0
ulfdo prghoolqj lq frqwlqxxp phfkdqlfv�/ Surfhhglqjv ri wkh 5

n � Vxpphu Frqihuhqfh khog lq
Sudjxh 4<<81

^4:` U1 P1 Hgjh/ F1 G1 Judqw/ �Zdnhv ehklqg gursv idoolqj dw wkhlu whuplqdo yhorflw| lq sxul�hg
v|vwhpv�/ dxv= Surfhhglqjv ri wkh Lqwhuqdwlrqdo Vroyhqw H{wudfwlrq Frqihuhqfh 4<:4/ Yro 4/
;50<6/ Hg1= M1 J1 Juhjru|/ E1 Hydqv/ S1 F1 Zhvwrq1

^4;` U1 P1 Hgjh/ F1 G1 Judqw/ �Wkh prwlrq ri gursv lq zdwhu frqwdplqdwhg zlwk d vxuidfh0dfwlyh
djhqw�/ Fkhp1 Hqj1 Vfl1 4<:5/ 5:/ 4:3<04:541

^4<` U1 H1 Hpphuw/ U1 O1 Sljirug/ �D vwxg| ri jdv devruswlrq lq idoolqj oltxlg �opv�/ Fkhp1 Hqj1
Surj 4<87/ 83/ ;:0<61

^53` N1 N1 Jdqgho*pdq/ �Ghwhuplqdwlrq ri pdvv wudqvihu frh!flhqwv iru oltxlg0oltxlg v|vwhpv lq
d vwluuhg fhoo�/ ]kxuqdo Sulnodgqrh Nklpll 4<:3/ 75/ 4844048491

^54` U1 Jdqvzlqgw/ �Ghu Vwr� ehujdqj dq hlqhp Hlq}howursihq lq Jhjhqzduw glfkwhu Jdvh�/ Glv0
vhuwdwlrq 4<<7/ Xqlyhuvlwçw Huodqjhq0Q uqehuj1

^55` I1 K1 Jduqhu/ D1 Irrug/ P1 Wd|hedq/ �Pdvv wudqvihu iurp flufxodwlqj oltxlg gursv�/ M1 Dsso1
Fkhp1 4<8</ 64806561

^56` I1 K1 Jduqhu/ D1 U1 Kdoh/ �Vroxwh wudqvihu wr dqg iurp oltxlg gursv�/ M1 Dsso1 Fkhp1 4<88/
98609961

^57` I1 K1 Jduqhu/ D1 K1 S1 Vnhoodqg/ �Phfkdqlvp ri vroxwh wudqvihu iurp gursohwv�/ Lqg Hqj1
Fkhp1 4<87/ 79/ 4588045971

^58` M1 Jphkolqj/ D1 Euhkp/ �Juxqgrshudwlrqhq�/ Ohkuexfk ghu Whfkqlvfkhq Fkhplh/ Edqg 5/
Jhruj Wklhph Yhuodj/ Vwxwwjduw 4<<91

^59` M1 U1 Judfh/ W1 Zdluhjl/ W1 K1 Qjx|hq/ �Vkdshv dqg yhorflwlhv ri vlqjoh gursv dqg exeeohv
prylqj iuhho| wkurxjk lpplvfleoh oltxlgv�/ Wudqv1 Lqvwq1 Fkhp1 Hqjuv1 4<:8/ 87/ 49:04:61

^5:` S1 Judvvpdqq/ �Sk|vlndolvfkh Juxqgodjhq ghu Yhuidkuhqvwhfkqln�/ 61 Dx djh/ Rwwr Vdooh
Yhuodj JpeK ) Fr1/ Iudqnixuw d1 P1 4<;61

^5;` U1 P1 Jul!wk/ �Pdvv wudqvihu iurp gursv dqg exeeohv�/ Fkhp1 Hqj1 Vfl1 4<93/ 45/ 4<;05461

^5<` FUF Kdqgerrn ri Fkhplvwu| dqg Sk|vlfv/ Hg1= G1 U1 Olgh/ :71 Hglwlrq/ 4<<31

^63` FUF Kdqgerrn ri Fkhplvwu| dqg Sk|vlfv/ Hg1= G1 U1 Olgh/ :<1 Hglwlrq/ 4<<;1

^64` J1 M1 Kdqqd/ U1 G1 Qreoh/ �Wkh phdvxuhphqw ri oltxlg0oltxlg lqwhuidfldo nlqhwlfv�/ Fkhp1
Uhy1 4<;8/ ;8/ 8;608<;1

^65` Z1 G1 Kdunlqv/ I1 H1 Eurzq/ �Wkh ghwhuplqdwlrq ri vxuidfh whqvlrq +iuhh vxuidfh hqhuj|,/
dqg wkh zhljkw ri idoolqj gursv= wkh vxuidfh whqvlrq ri zdwhu dqg ehq}hqh e| wkh fdsloodu|
khljkw phwkrg�/ M1 Dp1 Fkhp1 Vrf1 4<4</ 74/ 7<<08571
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^66` N1 U1 Kduulv/ O1 D1 Zrroi/ �Suhvvxuh dqg whpshudwxuh ghshqghqfh ri wkh vhoi gl�xvlrq frhi0
�flhqw ri zdwhu dqg r{|jhq04; zdwhu�/ M1 Fkhp1 Vrf1/ Idudgd| Wudqv1 4<;3/ :9/ 6::06;81

^67` O1 J1 Kd|qhv/ G1 P1 Klpphoeodx/ U1 V1 Vfkhfkwhu/ �H�hfw ri sodwh zhwwdelolw| rq gursohw
irupdwlrq�/ Lqg1 Hqj1 Fkhp1/ Surf1 Ghv1 Ghy1 4<9;/ :/ 83;08441

^68` Z1 M1 Khlghjhu/ V1 H1 Gxerlv/ �Pdvv wudqvihu gxulqj gurs irupdwlrq�/ DLFkH M1 4<;8/ 64/
7;607;71

^69` S1 P1 Khhuwmhv/ Z1 D1 Kroyh/ K1 Wdovpd/ �Pdvv wudqvihu ehwzhhq lvrexwdqro dqg zdwhu lq d
vsud|0froxpq�/ Fkhp1 Hqj1 Vfl1 4<87/ 6/ 45504751

^6:` S1 P1 Khhuwmhv/ O1 K1 gh Qlh/ �Vwr� ehujdqj dq Wursihq�/ dxv F1 Kdqvrq/ �Qhxhuh Iruwvfkulwwh
ghu Io vvlj0Io vvlj0H{wudnwlrq�/ 4<:7/ 68<06<91

^6;` P1 Khqvfknh/ D1 Sihqqlj/ �Rq pdvv0wudqvihu hqkdqfhphqw lq vlqjoh0gurs h{wudfwlrq h{shul0
phqwv�/ DLFkH M1 4<<</ 78/ 53:8053;91

^6<` U1 Kljelh/ �Wkh udwh ri devruswlrq ri d sxuh jdv lqwr d vwloo  xlg gxulqj vkruw shulrgv ri
h{srvxuh�/ Wudqv1 DLFkH 4<68/ 64/ 69806;<1

^73` F10W1 Kvx/ V10P1 Vklk/ �Vhplhpslulfdo htxdwlrq iru oltxlg0skdvh pdvv0wudqvihu frh!flhqw iru
gursv�/ DLFkH M1 4<<6/ 6</ 43<3043<51

^74` V1 Kx/ U1 F1 Nlqwqhu/ �Wkh idoo ri vlqjoh oltxlg gursv wkurxjk zdwhu�/ DLFkH M1 4<88/ 4/
7507;1

^75` U1 U1 Kxjkhv/ H1 U1 Jloolodqg/ �Wkh phfkdqlfv ri gursv�/ Fkhp1 Hqj1 Surj1 4<85/ 7;/ 7<:0
8371

^76` S1 W1 Mçjhu/ �Juhq} çfkhq xqg Vwr�wudqvsruw lq yhuidkuhqvwhfkqlvfkhq Sur}hvvhq dp Ehl0
vslho ghu Krfkguxfn0Jhjhqvwurpiudnwlrqlhuxqj plw ehunulwlvfkhp Nrkohqglr{lg�/ Glvvhuwd0
wlrq 4<<;/ Whfkqlvfkh Xqlyhuvlwçw Kdpexuj0Kduexuj1

^77` N1 K1 Mdyhg/ M1 G1 Wkruqwrq/ W1 M1 Dqghuvrq/ �Vxuidfh skhqrphqd dqg pdvv wudqvihu udwhv
lq oltxlg0oltxlg v|vwhpv= sduw 5�/ DLFkH M1 4<;</ 68/ 4458044691

^78` N1 K1 Mdyhg/ �Pdvv wudqvihu frh!flhqwv/ lqwhuidfldo h�hfwv/ dqg vxuidfh uhqhzdo�/ dxv= �Vflhqfh
dqg sudfwlfh ri oltxlg0oltxlg h{wudfwlrq�/ Yroxph 4/ 5430576/ Hglwru= M1 G1 Wkruqwrq/ Foduhq0
grq Suhvv/ R{irug 4<<51

^79` D1 L1 Mrkqvrq/ D1 H1 Kdplhohf/ �Pdvv wudqvihu lqvlgh gursv�/ DLFkH M1 4<93/ 9/ 478047<1

^7:` P1 E1 Nlqj/ D1 Pxedudn/ M1 G1 Nlp/ W1 U1 Erww/ �Wkh pxwxdo vroxelolwlhv ri zdwhu zlwk
vxshufulwlfdo dqg oltxlg fduerq glr{lgh�/ M1 Vxshufulwlfdo Ioxlgv 4<<5/ 8/ 5<906351

^7;` U1 F1 Nlqwqhu/ �Gurs skhqrphqd d�hfwlqj oltxlg h{wudfwlrq�/ dxv �Dgydqfhv lq fkhplfdo
hqjlqhhulqj�/ Yro1 71/ Dfdghplf Suhvv/ Qhz \run 4<961

^7<` D1 M1 Nohh/ U1 H1 Wuhedo/ �Udwh ri ulvh ru idoo ri oltxlg gursv�/ DLFkH M1 4<89/ 5/ 777077:1

^83` S1 P1 Nulvkqd/ G1 Yhqndwhvzduox/ J1 V1 U1 Qdudvlpkdpxuw|/ �Idoo ri oltxlg gursv lq zdwhu�/
M1 Fkhp1 Hqj1 Gdwd 4<8</ 7/ 66906731
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^84` F10F1 Odl/ F10V1 Wdq/ �Phdvxuhphqw ri prohfxodu gl�xvlrq frh!flhqwv lq vxshufulwlfdo fduerq
glr{lgh xvlqj d frdwhg fdsloodu| froxpq�/ Lqg1 Hqj1 Fkhp1 Uhv1 4<<8/ 67/ 9:709;31

^85` U1 ydq Ohhu/ P1 H1 Sdxodlwlv/ �Vroxelolwlhv ri skhqro dqg fkorulqdwhg skhqrov lq vxshufulwlfdo
fduerq glr{lgh�/ M1 Fkhp1 Hqj1 Gdwd 4<;3/ 58/ 58:058<1

^86` Z1 N1 Ohzlv/ Z1 J1 Zklwpdq/ �Sulqflsohv ri jdv devruswlrq�/ Lqg1 Hqj1 Fkhp1 4<57/ 49/
4548045531

^87` M1 E1 Ohzlv/ �Wkh phfkdqlvp ri pdvv wudqvihu ri vroxwhv dfurvv oltxlg0oltxlg lqwhuidfhv> Sduw
L= Wkh ghwhuplqdwlrq ri lqglylgxdo wudqvihu frh!flhqwv iru elqdu| v|vwhpv�/ Fkhp1 Hqj1 Vfl1
4<87/ 6/ 57;058<1

^88` K1 Olqgh/ H1 Vfkzdu}/ �Xqwhuvxfkxqj }xu Fkdudnwhulvwln ghu iuhlhq Juhq} çfkhqnrqyhnwlrq
ehlp Vwr� ehujdqj dq  xlghq Juhq}hq�/ Pehu1 Gw1 Dndg1 Zlv1 4<94/ 6/ 88708:41

^89` O1 L1 Ohsh/ E1 J1 Yduirorphhy/ Y1 O1 Shedon/ �Pdvv wudqvihu gxulqj gurs irupdwlrq lq d
frqwlqxrxv oltxlg skdvh�/ Wkhr1 Irqg1 Fkhp1 Hqj1 4<<;/ 65/ 8<;09331

^8:` U1 Pdkhvkzdul/ W1 H1 Ghjdohhvdq/ J1 V1 Odggkd/ �Pdvv wudqvihu wr dqg iurp oltxlg gursv�/
Lqgldq M1 Whfkq1 4<:9/ 47/ 93309361

^8;` Y1 D1 Pdo|xvry/ Q1 Q1 Nxory/ Y1 Y1 Pdnvlpry/ O1 S1 Nkrosdqry/ Q1 P1 ]kdyrurqnry/ �Lqyhvwl0
jdwlrq rq zdyh fkdudfwhulvwlfv dqg oltxlg skdvh pdvv wudqvihu lq �op  rz�/ dxv= Wzr0Skdvh
Prphqwxp/ Khdw Pdvv Wudqvihu Fkhp1/ Surfhvv/ Hqhuj| Hqj1 V|vw1/ ^Sds1 Vhplq1` 4<:</
Phhwlqj Gdwh 4<:;/ Yroxph 5/ 434:0435:1 Hglwru+v,= I1 Gxuvw/ J1 Y1 Wvlnodxul/ Q1 K1 Dijdq/
Sxeolvkhu= Khplvskhuh/ Zdvklqjwrq/ G1 F11

^8<` D1 Phuvpdqq/ �Vwr� ehuwudjxqj�/ Vsulqjhu Yhuodj/ Ehuolq 4<;91

^93` P1 G1 Plvdn/ �Htxdwlrqv iru ghwhuplqlqj 42K yhuvxv V ydoxhv lq frpsxwhu fdofxodwlrqv ri
lqwhuidfldo whqvlrqv e| wkh shqgdqw gurs phwkrg�/ M1 Froorlg Lqwhuidfh Vfl1 4<9;/ 5:/ 47404751

^94` \1 K1 Prul/ �Kdunlqv0Eurzq fruuhfwlrq idfwru iru gurs irupdwlrq�/ DLFkH M1 4<<3/ 69/
45:5045:71

^95` P1 P oohu0Kdjhgruq/ �Ehvwlppxqj ghv Vwr�gxufkjdqjvnrh!}lhqwhq dp olhjhqghq Vtxdodq0
wursihq lq Jhjhqzduw yrq yhuglfkwhwhp Nrkohqglr{lg�/ Glsorpduehlw 4<<;/ Xqlyhuvlwçw
Nduovuxkh1

^96` \1 Qdndlnh/ W1 Wdgdnl/ �Wkh rqvhw ri lqwhuidfldo wxuexohqfh lq d kdqjlqj gurs�/ Lqg1 Fkhp1
Hqj1 4<:</ 4</ 65;06681

^97` V1 Qdud|dqdq/ D1 Edvx/ Q1 N1 Ur|/ �Suhglfwlrq ri gurs gldphwhu gxulqj irupdwlrq�/ Fkhp1
Hqj1 Vfl1 4<:3/ 58/ 4<8304<841

^98` U1 Qlhvqhu/ �Dxiedx hlqhu Dssdudwxu }xu Phvvxqj yrq Gl�xvlrqvnrh!}lhqwhq qdfk ghu
Wd|oru0Glvshuvlrqvphwkrgh�/ Glsorpduehlw 4<<;/ Xqlyhuvlwçw Urvwrfn1

^99` Z1 Qlwvfk/ N1 Kloohndps/ �]xu Nlqhwln ghu ]lqnlrqhqh{wudnwlrq dxv Zdvvhu lq Glwkl}rq0
ehodghqh Vroyhqwlhq�/ Fkhp1 ]wj1 4<:5/ <9/ 58705941

^9:` V1 Qrugehuj/ Ghfkhpd0Prqrjudsklh 4<95/ 74/ 58:1
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^9;` I1 Q1 Shheohv/ K1 M1 Jduehu/ �Vwxglhv rq wkh prwlrq ri jdv exeeohv lq oltxlgv�/ Fkhp1 Hqj1
Surjuhvv 4<86/ 7</ ;;0<:1

^9<` P1 Shuwohu/ P1 Kçehuo/ Z1 Urppho/ H1 Eodvv/ �Pdvv wudqvihu dfurvv oltxlg0skdvh erxqgdulhv�/
Fkhp1 Hqj1 Surf1 4<<8/ 67/ 59<05::1

^:3` D1 Sihqqlj/ �Pdvv wudqvihu dfurvv dq lqwhuidfh lqgxfhv irupdwlrq ri plfur gursohwv lq odwwlfh
v|vwhpv�/ Fkhp1 Hqj1 Vfl1/ hlqjhuhlfkw1

^:4` S1 P1 Urvh/ U1 F1 Nlqwqhu/ �Pdvv wudqvihu iurp odujh rvfloodwlqj gursv�/ DLFkH M1 4<99/ 45/
86308671

^:5` N1 Vdwwohu/ �Wkhuplvfkh Wuhqqyhuidkuhq�/ YFK/ Zhlqkhlp 4<<81

^:6` K1 Vdzlvwrzvnl/ �Juhq} çfkhqskçqrphqh�/ dxv= F1 Kdqvrq/ �Qhxhuh Iruwvfkulwwh lq ghu
Io vvlj0Io vvlj0H{wudnwlrq�/ 4<:7/ 5<4068;1

^:7` K1 Vdzlvwrzvnl/ O1 M1 Dxvwlq/ �Vwr� ehujdqj }zlvfkhq  vvljhq Skdvhq lq hlqhu U ku}hooh�/
Fkhp10Lqj10Whfkq1 4<9:/ 8/ 55705641

^:8` K1 Vdzlvwrzvnl/ J1 H1 Jrow}/ �Wkh h�hfw ri lqwhuidfh skhqrphqd rq pdvv0wudqvihu udwhv lq
oltxlg0oltxlg h{wudfwlrq�/ Wudqv1 Lqvwq1 Fkhp1 Hqjuv1 4<96/ 74/ 4:704;41

^:9` E1 Vhkuw/ �Xqwhuvxfkxqjhq }xp Hlq x ghu Pdudqjrql0Lqvwdelolwçw dxi ghq k|gurg|qdpl0
vfkhqZlghuvwdqg xqg glh Vwr� ehujdqjvjhvfkzlqgljnhlw yrq Wursihq lq ]zhlskdvhqv|vwhphq
Io vvlj0Io vvlj�/ Glvvhuwdwlrq 4<99/ Kxperogw0Xqlyhuvlwçw }x Ehuolq1

^::` D1 K1 S1 Vnhoodqg/ Q1 F1 Ydvwl/ �H�hfwv ri lqwhudfwlrq ehwzhhq flufxodwlqj ru rvfloodwlqj
gursohwv rq gurs irupdwlrq/ iuhh idoo/ dqg pdvv wudqvihu�/ Fdq1 M1 Fkhp1 Hqj1 4<;8/ 96/
6<306<;1

^:;` D1 K1 S1 Vnhoodqg/ V1 Zrr/ J1 J1 Udpvd|/ �H�hfwv ri vxuidfh0dfwlyh djhqwv rq gurs vl}h/
whuplqdo yhorflw|/ dqg gursohw rvfloodwlrq lq oltxlg0oltxlg v|vwhpv�/ Lqg1 Hqj1 Fkhp1 Uhv1
4<;:/ 59/ <3:0<441

^:<` U1 Vsdq/ Z1 Zdjqhu/ �D qhz htxdwlrq ri vwdwh iru fduerq glr{lgh fryhulqj wkh  xlg uhjlrq
iurp wkh wulsoh0srlqw whpshudwxuh wr 4433N dw suhvvxuhv xs wr ;33PSd�/ M1 Sk|1 Fkhp1 Uhi1
Gdwd 4<<9/ 58/ 483<048<91

^;3` F1 Y1 Vwhuqolqj/ O1 H1 Vfulyhq/ �Lqwhuidfldo wxuexohqfh= K|gurg|qdplf lqvwdelolw| dqg wkh
Pdudqjrql h�hfw�/ DLFkH M1 4<8</ 8/ 84708561

^;4` K1 Vwhskhq/ W1 Vwhskhq/ �Vroxelolwlhv ri lqrujdqlf dqg rujdqlf frpsrxqgv�/ Elqdu| V|vwhpv/
Shujdprq Suhvv/ Orqgrq 4<961

^;5` X1 Juljxoo/ M1 Vwudxe/ S1 Vfklhehqhu/ �Vwhdp Wdeohv lq VL0Xqlwv�/ 61 Dx djh/ Vsulqjhu0Yhuodj/
Ehuolq 4<<31

^;6` M1 U1 Vwurp/ U1 F1 Nlqwqhu/ �Zdoo h�hfw iru wkh idoo ri vlqjoh gursv�/ DLFkH M1 4<8;/ 7/
48604891

^;7` M1 M1 Vxäuh}/ L1 Phglqd/ M1 O1 Exhqr/ �Gl�xvlrq frh!flhqwv lq vxshufulwlfdo  xlgv= dydlodeoh
gdwd dqg judsklfdo fruuhodwlrqv�/ Ioxlg Skdvh Htxloleuld 4<<;/ 486/ 49:05451
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^;8` V1 Wdnhqrxvkl/ J1 F1 Nhqqhg|/ Dp1 M1 Vfl1 4<97/ 595/ 4388043:71

^;9` D1 Whjhwphlhu/ G1 Glwwpdu/ D1 Iuhghqkdjhq/ U1 Hjjhuv/ �Ghqvlw| dqg yroxph ri zdwhu dqg
wuljo|fhulgh pl{wxuhv lq frqwdfw zlwk fduerq glr{lgh�/ Fkhp1 Hqj1 Surf1/ dqjhqrpphq1

^;:` P1 Whudprwr/ V1 Wdl/ N1 Qlvkll/ K1 Whudqlvkl/ �H�hfwv ri suhvvxuh rq oltxlg0skdvh wudqvihu
frh!flhqw�/ Fkhp1 Hqj1 M1 4<:7/ ;/ 55605591

^;;` Z1 M1 Wkrpdv/ V1 L1 D1 Lvpdlo/ �Lqwhuihurphwulf vwxglhv ri lqwhuidfldo pdvv wudqvihu lq d oltxlg0
oltxlg v|vwhp�/ Fkhp1 Hqj1 Frp1 4<:9/ 5/ ;:04341

^;<` M1 G1 Wkruqwrq/ W1 M1 Dqghuvrq/ N1 K1 Mdyhg/ V1 N1 Dfkzdo/ �Vxuidfh skhqrphqd dqg pdvv
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