
�Wkh Jrlqj Sxeolf Ghflvlrq dqg wkh Ghyhors0

phqw ri Ilqdqfldo Pdunhwv�

D1 Vxeudkpdqldp dqg V1 Wlwpdq

Mrxuqdo ri Ilqdqfh 87 +4<<<,/ ss14378043;5

Rjjhwwr=

Vwxgld lo judgr gl h!flhq}d frq fxl l phufdwl �sulydwr� h �sxeeolfr� +or vwrfn

pdunhw, doorfdqr lo fdslwdoh wud oh lpsuhvh/ irfdol}}dqgr o*dwwhq}lrqh vxo uxror ghoo*

lqirupd}lrqh h ghood oltxlglwã1

Lq sduwlfroduh/ vl d�urqwdqr oh vhjxhqwl grpdqgh=

Shufkë or vwrfn pdunhw r�uh od prgdolwã gl �qdq}ldphqwr

rwwlpdoh djol vwduw0xs kljk0whfk B

phqwuh lo froorfdphqwr sulydwr sxõ hvvhuh suhihuleloh shu

lpsuhvh �phqr� lqqrydwlyhB

Shufkë lo pl{ wud froorfdphqwr sulydwr h sxeeolfr gli0

ihulvfh wud sdhvl B



Dowul odyrul lq txhvwl gluh}lrqh vrqr=

Doohq/ I1 +4<<6, � lo sulpr d vrwwrolqhduh/ vh sxuh lq prgr lqirupdoh/ od uloh0

ydq}d gho wlsr gl lpsuhvd +lqqrydwlyd 2wudgl}lrqdoh,>

Kropvwurp/ E1 dqg M1Wluroh +4<<6, � shuirupdqfh prqlwrulqj gd sduwh ghoor

vwrfn pdunhw +yld vfkhpl lqfhqwlyl= vwrfn rswlrqv11, h oh vxh frqqhvvlrql frq lo

judgr gl oltxlglwã>

Errw/ D1 dqg D1 Wkdnru +4<<:, � frqiurqwr wud frvwl2ehqh�fl gl �qdq}ldphqwr

edqfdulr +prqlwrulqj, h d}lrqdulr +yld vwrfn pdunhw= lqirupdwlrq surgxfwlrq,>

Grz/ M1 dqg J1 Jruwrq +4<<:, � frqqhvvlrqh wud h!flhq}d lqirupdwlyd ghoor

vwrfn pdunhw hg h!flhq}d hfrqrplfd +h!flhq}d doorfdwlyd,1

Txhvwr odyrur ulsuhqgh +lqjored, prowh ghooh txhvwlrql d�urqwdwh gdood suhfh0

ghqwh ohwwhudwxud hg lq prgr vhpsolfh frjolh oh hvwhuqdolwã srvlwlyh vxood ghflvlrqh

gl txrwduvl frqqhvvh dood glphqvlrqh h oltxlglwã gho phufdwr=

uxror shu od �srolwlfd hfrqrplfd� � sulydwl}}d}lrql1

+vsxqwl gl ul hvvlrqh vxo sureohpd gl, vfhowd gho phufdwr gryh txrwduvl1
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Lo Prghoor
D1 O*Lpsuhqglwruh

Xq lpsuhqglwruh d fdsr gl xq*dwwlylwã +lpsuhvd, fkh dood gdwd 3 ghvlghud rw0

whqhuh xq �qdq}ldphqwr do �qh gl suhfrvwlwxluvl ulvruvh dl �ql gl hvhuflwduh dg xqd

gdwd vxffhvvlyd xq*rs}lrqh gl fuhvflwd1

O*lpsuhqglwruh vl frqiurqwd frq gxh srvvlelol irqwl gl �qdq}ldphqwr=

� vwrfn pdunhw/ gryh lpsuhvh txrwdwh rwwhqjrqr �qdq}ldphqwr gd lqyhvwlwrul

qhxwudol do ulvfklr>

0 xq frqjorphudwr r xq lqwhuphgldulr �qdq}ldulr � �qdq}ldwruh sulydwr

Od vfhowd wud txhvwh dowhuqdwlyh ë ghwhuplqdwd=

0 gdo glyhuvr frvwr gl �qdq}ldphqwr fkh srvvrqr suhvhqwduh>

0 h gdo prgr glyhuvr lq fxl txhvwh prgdolwã lq xhq}dqr oh ghflvlrql gl lqyhvwl0

phqwr ixwxur +o*hvhufl}lr ghoo*rs}lrqh gl fuhvflwd,1

Vh dood gdwd 3/ o*lpsuhqglwruh ulfruuh dood txrwd}lrqh +jrhv sxeolf,= oh d}lrql

hphvvh vdudqqr wudwwdwh dood gdwd 4 qhoor vwrfn pdunhw +lo fxl ixq}lrqdphqwr vduã

ghvfulwwr wud euhyh,1
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Oh ghflvlrql gl lqyhvwlphqwr uhdoh +o*hvhufl}lr ghoo*rs}lrqh gl fuhvflwd, vrqr suhvh

dood gdwd 4 +xqd yrowd fkh or vwrfn pdunhw kd hvsuhvvr lo suh}}r ghooh d}lrql wudw0

wdwh,/ dood gdwd 5 vl uhdol}}hudqqr l ulvxowdwl g*lpsuhvd= lo fdvk0 rz surgrwwr gdooh

dwwlylwã ghoo*lpsuhd h txhoor surgrwwr gdoo*rs}lrqh gl fuhvflwd hvhuflwdwd1

Lo sd|r� +fdvk0 rz, surgrwwr gdooh dwwlylwã ghoo*lpsuhvd +txhooh suh0hvlvwhqwl

dood rs}lrqh gl fuhvflwd, ë gdwd gd

8 n B n w

gryh=

B h w vrqr gxh yduldelol fdvxdol=

B G �Efc �B�

w G � Efc �w�

.EBw� ' f
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8 ë lo ydoruh dwwhvr +h{0dqwh, gho sd|r�1
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Lo sd|r� r�huwr gdoo*rs}lrqh gl fuhvflwd glshqgh gdoo*dpprqwduh gho fdslwdoh

lqyhvwlwr1 Vshfl�fdphqwh=

CngEB n w�� f�Dg2 +314,

gryh C ë xqd frvwdqwh srvlwlyd/ g ë o*dpprqwduh lqyhvwlwr qho surjhwwr1

Dvvxqwr vhpsol�fdwruh=

oh d}lrql hphvvh vrqr ulihulwh dooh dwwlylwã hvlvwhqwh +qrq gdqqr glulwwl vxo

fdvk0 rz surgrwwr gdoo*rs}lrqh gl fuhvflwd,1

O*dvshwwr fuxfldoh uljxdugd lo idwwr fkh lo suh}}r gl xq glulwwr +d}lrqh, vxooh dw0

wlylwã hvlvwhqwl r�uh oh vwhvvh lqirupd}lrql ulohydqwl dl �ql ghood ghflvlrqh gl lqyhv0

wlphqwr qhoo*rs}lrqh gl fuhvflwd +frvï frph vduheeh r�huwd gdo suh}}r gl xqglulwwr

vxoo*lqwhud lpsuhvd,1

Dvvxqwr=

Bc w qrq vrqr frqrvflxwl gdoo*lpsuhqglwruh do whpsr lq fxl ghyh ghflghuh txdqwr

lqyhvwluh qhoo*rs}lrqh gl fuhvflwd1 Hjol shuõ rwwlhqh lqirupd}lrqh +vheehqh lq prgr

lpshuihwwr, gdo �qdq}ldwruh sulydwr vh vfhjolh od prgdolwã gl froorfdphqwr sulydwr>

r gdoor vwrfn sulfh vh vfhjolh lo froorfdphqwr sxeeolfr1 Vxood edvh ghoo*lqirupd}lrqh

ulfhyxwd/ hjol vfhjolh txdqwr lqyhvwluh +vfhjolh g�1
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Lo sxqwr qrgdoh uljxdugd lo idwwr fkh lo ydoruh dwwhvr ghoo*rs}lrqh gl fuhvflwd ë

xqd ixq}lrqh fuhvfhqwh ghood suhflvlrqh ghoo*lqirupd}lrqh gl fxl glvsrqh o*lpsuhq0

glwruh +h fkh ulfhyh gdo �qdq}ldwruh r gdoor vwrfn sulfh, uljxdugr d Bc w G

Wdqwr pljolruh ë od txdolwã ghoo*lqirupd}lrqh/ wdqwr pljolrul vrqr oh ghflvlrql gl

lqyhvwlphqwr1 Od vfhowd wud froorfdphqwr sulydwr h froorfdphqwr sxeeolfr glshqgh

lq exrqd sduwh gdood txdolwã ghoo*lqirupd}lrqh fkh wdol prgdolwã jhqhudqr1

Slü lq jhqhudoh flõ fkh lo prghoor frjolh ë= lo ohjdph wud lo frq0
whqxwr lqirupdwlyr gho suh}}r d}lrqdulr h
oh ghflvlrql uhdol ghoo*lpsuhvd/ h txlqgl lo
ydoruh fuhdwr gdood vwhvvd1

Qhood irupxod}lrqh gho prghoor or vwrfn sulfh r�uh lqirupd}lrqh xwloh dooh vfhowh

pdqdjhuldol gl lqyhvwlphqwr1
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Od vwhvvd orjlfd yduuheeh/ vh lo pdqdjhphqw glvsrqhvvh gl wdol lqirupd}lrql/ pd

�qdq}ldwrul hvwhuql qr1 Frvlffkë o*lqirupd}lrqh r�huwd gdoor vwrfn sulfh ë qhfhv0

vduld dl �ql gl r�uluh xq vhjqdoh lqglshqghqwh +qrq pdqlsrodeloh, vxooh survshwwlyh

uhgglwxdol ghoo*lpsuhvd frvï gd uhqghuh srvvleloh lo �qdq}ldphqwr gho surjhwwr gd

sduwh gl �qdq}ldwrul +dowulphqwl, qrq0lqirupdwl1 Xq*dowud dowhuqdwlyd/ srwuheeh

hvvhuh txhood d od Kropvwurp0Wluroh +4<<6, lq fxl or vwrfn sulfh sxõ xvduvl +jud}lh

do vxr frqwhqxwr lqirupdwlyr, dl �ql gl glvhjqr gl vfkhpl lqfhqwlyr shu l pdqdjhuv

frvï gd lqgxuol d lqwudsuhqghuh vwudwhjlh yrowh dood pdvvlpl}}d}lrqh gho ydoruh g*lp0

suhvd1 Lo frpxqh ghqrplqdwruh gl txhvwh dowhuqdwlyh ë fkh= lo ydoruh g*lpsuhvd ë

wdqwr slü hohydwr txdqwr pljolruh ë lo frqwhqxwr lqirupdwlyr ghoor vwrfn sulfh

uljxdugr dooh survshwwlyh uhgglwxdol ghoo*lpsuhvd1
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E1 Od Vwuxwwxud Lqirupdwlyd

O*lqirupd}lrqh sxõ hvvhuh fdudwwhul}}dwd gd=

0 lo frvwr gl dftxlvl}lrqh ghood vwhvvd>

0 o*hwhurjhqhlwã ghl vhjqdol +ghl �sh}}hwwl� g*lqirupd}lrqh, ulfhyxwl gd djhqwl

+lqyhvwlwrul2dqdolvwl, glyhuvl>

0 o*hqwlwã ghooh vlqhujlh +�vhuhqglslw|� , frqqhvvh do surfhvvr g*dftxlvl}lrqh

g*lqirupd}lrqh1

Dl �ql gl frjolhuh txhvwl dvshwwl/ vl dvvxph fkh jol lqyhvwlwrul srvvdqr dftxlvluh

lqirupd}lrqh vhfrqgr gxh glyhuvh prgdolwã=

Lq fdvr gl froorfdphqwr sxeeolfr +o*lpsuhvd vl txrwd,= yl vduã xq qxphur

� +hqgrjhqr, gl lqyhvwlwrul fkh lqyhvwrqr ulvruvh h vr�urqr xq frvwr S qhoo*dftxl0

vl}lrqh gl lqirupd}lrqh ulfhyhqgr xq vhjqdoh=

B n 1

gryh 1 ë xq whuplqh gl huuruh frq phgld qxood h yduldq}d �
1
frpxqh d wxwwl jol

� lqyhvwlwrul +shu vhpsolflwã dvvxpldpr fkh l vhjqdol vldqr fruuhodwl= wxwwl jol �

lqyhvwlwrul ulfhyrqr od vwhvvd lqirupd}lrqh,1

Lq fdvr gl froorfdphqwr sulydwr/ lo vhjqdoh gl fxl vrsud ë ulfhyxwr gdo

<



�qdq}ldwruh sulydwr +vhpsuh do frvwr S,1
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O*lqirupd}lrqh uljxdugr od frpsrqhqwh w ë rwwhqxwd lq prgr vlqhujlfr yld

surfhvvl gl dftxlvl}lrqh g*lqirupd}lrqh frqqhvvl dg dowuh lpsuhvh ghoor vwhvvr vhw0

wruh/ r dood grpdqgd gl surgrwwl ghoo*lpsuhvd lq rjjhwwr11/ dg xq frvwr qxoor1 Lq

fdvr gl froorfdphqwr sxeeolfr/ yl vduã xq qxphur hohydwr gl lqyhvwlwrul fkh

ulfhyrqr lqirupd}lrql +vhjqdol, uljxdugr od uhdol}}d}lrqh ghood yduldeloh w� Lq sdu0

wlfroduh/ vl dvvxph fkh � djhqwl0lqyhvwlwrul ulfhyrqr xq vhjqdoh

w n #� ( � ' �c �����

gryh #� kd phgld qxood h yduldq}d �# hg ë glvwulexlwr lq prgr lqglshqghqwh wud

jol � djhqwl � lqyhvwlwrul1

Qho fdvr gl froorfdphqwr sulydwr/ lo �qdq}ldwruh sulydwr ë vrodphqwh xqr

wud l wdqwl srvvlelol djhqwl fkh srwuheehur ulfhyhuh xq vhjqdoh �e| fkdqfh�= o*lq0

irupd}lrqh vlqhujlfd ë prowr vfduvd h shu vhpsolflwã vl dvvxph qxood1
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Froorfdphqwr Sxeeolfr

Vh oh d}lrql vrqr froorfdwh suhvvr lo sxeeolfr/ dood gdwd 3 l vrwwrvfulwwrul vdudqqr

glvsrvwl d sdjduh lq djjuhjdwr xqd vrppd sdul do ydoruh dwwhvr ghooh dwwlylwã gl

lpsuhvd do qhwwr gho frvwr gl looltxlglwã/ u/ fkh xq wdoh lqyhvwlphqwr +d}lrqdulr,

frpsruwd1 Ryyhur lo suh}}r �f G

�f ' .E8 n B n w�� u � 8 � u

gryh u sxõ fdofroduvl dqdol}}dqgr o*htxloleulr gho phufdwr vhfrqgdulr ghooh d}lrql

ghoo*lpsuhvd frqvlghudwd +vwrfn pdunhw,/ phufdwr dwwlyr dood gdwd ��
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Htxloleulr ghoor vwrfn pdunhw
Dqdol}}duh o*htxloleulr ghoor vwrfn pdunhw frqvlvwh qhoo*dqdol}}duh lo surfhvvr

vhfrqgr fxl o*lqirupd}lrqh ghl sduwhflsdqwl do phufdwr ë lqfrusrudwd qho suh}}r1

Od plfurvwuxwwxud gho phufdwr ë vlploh d txhood gl N|oh +4<;8, � ulsuhvd dqfkh

lq Kropvwurp h Wluroh +4<<6, 0=

Rowh djol djhqwl lqirupdwl/ jol� sduwhflsdqwl +gryh� ë hqgrjhqr, fkh ulfhyrqr

xq vhjqdoh vx B h jol � sduwhflsdqwl fkh ulfhyrqr xq vhjqdoh vx wc yl vrqr oltxlglw|

wudghuv od fxl grpdqgd frpsohvvlyd ë xqd yduldeloh fdvxdoh 5 frq phgld qxood h

yduldq}d �5�

L pdunhw pdnhuv frpshwrqr shu o*ruglqh djjuhjdwr +rughu  rz,/ 'c r�uhqgr lo

suh}}r fxl vrqr glvsrvwl dg dvvrueluor1 Lq htxloleulr/ lo suh}}r � vduã doorud sdul

do ydoruh dwwhvr ghooh dwwlylwã ghoo*lpsuhvd frqgl}lrqdoh doo*lqvlhph lqirupdwlyr ghl

pdunhw pdnhuv/ ryyhur o*rvvhuyd}lrqh ghood glphqvlrqh ghoo*ruglqh djjuhjdwr '=

� ' 8 n.EB n wm'�

lo fkh lpsolfd sur�wwl dwwhvl qxool +frhuhqwhphqwh frq o*lsrwhvl gl frpshwl}lrqh wud

pdunhw pdnhuv,1
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Gdwl jol dvvxqwl vxooh glvwulex}lrql ghooh yduldelol fdvxdol/ hvlvwh xq xqlfr htxl0

oleulr +olqhduh, gl dvshwwdwlyh ud}lrqdol1 Lq wdoh htxloleulr=

l, od ixq}lrqh gl suh}}r r�huwd gdo +gdl, pdunhw pdnhu+v, dvvxph od irupd=

� ' 8 n l'

gryh=

' '

�[
�'�

%� n

�[
�'�

+� n 5

dyhqgr lqglfdwr frq %� o*ruglqh gl xq sduwhflsdqwh fkh kd dftxlvlwr lqirupd}lrqh

frvwrvd/ h frq +� o*ruglqh gl xq sduwhflsdqwh fkh kd dftxlvlwr lqirupd}lrqh vlqhu0

jlfd>

ll, o*ruglqh vrwwrphvvr gd xq sduwhflsdqwh fkh kd dftxlvlwr lqirupd}lrqh frv0

wrvd/ dvvxph od irupd=

&EB n 1�

lll, o*ruglqh vrwwrphvvr gd xq sduwhflsdqwh fkh kd ulfhyxwr lqirupd}lrqh vlqhu0

jlfd/ dvvxph od irupd=

�Ew n #��
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Gd ll,0lll, vhjxh fkh=

' ' d�& EB n 1�o n

%
��w n �

�[
�'�

#�

&
n 5
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Ghulyd}lrqh ghoo*Htxloleulr
Vwudwhjld g*htxloleulr ghl sduwhflsdqwl fkh kdqqr dftxlvlwr lqiru0

pd}lrqh frvwrvd

Xq jhqhulfr sduwhflsdqwh fkh deeld dftxlvlwr lqirupd}lrqh frvwrvd/ xq djhqwh

� / vrwwrsruuã xq ruglqh gl glphqvlrqh % fkh ulvroyh lo vhjxhqwh sureohpd=

4@ %.
��
E8 n B n w�� �

�
mB n 1

�

r�|�

� ' 8 n l'

' '
�
%n E� � ��& EB n 1�

�
n

%
��w n �

�[
�'�

#�

&
n 5

dyhqgr lsrwl}}dwr xqd frqjhwwxud vxood irupd ghoo*ruglqh vrwwrphvvr gdl ulpdqhqwl

� � � sduwhflsdqwl lqirupdwl frhuhqwh frq ll,/ ryyhur olqhduh qho vhjqdoh frq xqd

frvwdqwh gl sursru}lrqdolwã +frqjhwwxudwd, sdul d &> h shu vhpsolflwã xqd frqjhw0

wxud g*htxloleulr vxood irupd ghoo*ruglqh vrwwrphvvr gdjol � sduwhflsdqwl grwdwl gl

lqirupd}lrqh vlqhujlfd +ryyhur/ od vwhvvd lq lll,,1
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Srlfkë=

.
�
E8 n B n w�mB n 1

�
' 8 n

SJ� EB n wc B n 1�

T @oEB n 1�
EB n 1�

� 8 n
�B

�B n �1
EB n 1�

gryh SJ�EBnwcBn1�
T @oEBn1�

ë lo frh!flhqwh ghood uhjuhvvlrqh gl Bn w vx Bn 1� Hg lq prgr

dqdorjr=

.E� mB n 1� ' 8 n l.E'mB n 1�

' 8 n l%n l E� � �� &. EB n 1mB n 1�

' 8 n l%n l E� � �� & EB n 1�

� 8 n l%n l E� � �� & EB n 1�
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Ulvroyhqgr lo sureohpd gl pdvvlpl}}d}lrqh/ deeldpr=

% ' & EB n 1�

gryh=

& '
�B � lE� � ��& E�B n �1�

2l E�B n �1�

Srlfkë fldvfxqr ghjol � sduwhflsdqwl grwdwl gl lqirupd}lrqh frvwrvd ulvroyh or

vwhvvr sureohpd gl fxl vrsud h fldvfxqr kd frqjhwwxuh ud}lrqdol/ dyuhpr fkh=

& ' &

h txlqgl vrvwlwxhqgr qhoo*hvsuhvvlrqh vrsud h ulvroyhqgr shu & =

4;



& '
�B

E� n ��l E�B n �1�

& ë wdqwr slü hohydwr � od vwudwhjld ghjol lqirupdwl ë slü djjuhvvlyd � =

txdqwr slü ë edvvr � lo qxphur gl sduwhflsdqwl lqirupdwl vx B /

txdqwr slü ë suhflvr lo vhjqdoh +ryyhur/ txdqwr slü ë edvvr �1 � �@o E1��/

txdqwr slü ë hohydwr �B � �@oEB� � ryyhur txdqwr slü kd ydoruh o*lqirupd}lrqh

�

txdqwr slü ë edvvr l � txdqwr slü ë oltxlgr lo phufdwr1
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Vwudwhjld g*htxloleulr ghl sduwhflsdqwl fkh kdqqr dftxlvlwr lqiru0

pd}lrqh vlqhujlfd

Xq jhqhulfr sduwhflsdqwh fkh deeld dftxlvlwr lqirupd}lrqh vlqhujlfd/ xq djhqwh

� / vrwwrsruuã xq ruglqh gl glphqvlrqh + fkh ulvroyh lo vhjxhqwh sureohpd=

4@ +.
��
E8 n B n w�� �

�
mw n #�

�

r�|�

� ' 8 n l'

' ' d�& EB n 1�o n

%
+ n E� � ���w n �

�[
+ �'�

#+

&
n 5

dyhqgr lsrwl}}dwr xqd frqjhwwxud vxood irupd ghoo*ruglqh vrwwrphvvr gdl ulpdqhqwl

� � � sduwhflsdqwl lqirupdwl frhuhqwh frq lll,/ ryyhur olqhduh qho vhjqdoh frq

xqd frvwdqwh gl sursru}lrqdolwã +frqjhwwxudwd, sdul d �> h shu vhpsolflwã xqd

frqjhwwxud g*htxloleulr vxood irupd ghoo*ruglqh vrwwrphvvr gdjol � sduwhflsdqwl

grwdwl gl lqirupd}lrqh frvwrvd +ryyhur/ od vwhvvd lq ll,,1
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.
�
E8 n B n w�mw n #�

�
' 8 n

SJ�
�
B n wc w n #�

�
T @oEw n #��

�
w n #�

�

� 8 n
�w

�w n �#

�
w n #�

�

gryh
SJ�EBnwcwn#��
T @oEwn#��

ë lo frh!flhqwh ghood uhjuhvvlrqh gl B n w vx w n #��
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Lq prgr dqdorjr=

.E� mw n #�� ' 8 n l.E'mw n #��

' 8 n l+ n l E� � �� �.
�
wmw n #�

�
n �

�[
+ �'�

.E#+mw n #��

' 8 n l+ n l E� � �� �
SJ�Ewc w n #��

T @oEw n #��

�
w n #�

�

� 8 n l+ n l E� � �� �
�w

�w n �#

�
w n #�

�

Ulvroyhqgr lo sureohpd gl pdvvlpl}}d}lrqh/ deeldpr=

+ ' �
�
w n #�

�

gryh=

� '
�w d�� lE� � ���o

2l E�w n �#�
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Srlfkë fldvfxqr ghjol � sduwhflsdqwl grwdwl gl lqirupd}lrqh vlqhujlfd ulvroyh

or vwhvvr sureohpd gl fxl vrsud h fldvfxqr kd frqjhwwxuh ud}lrqdol/ dyuhpr fkh=

� ' �

h txlqgl vrvwlwxhqgr qhoo*hvsuhvvlrqh vrsud h ulvroyhqgr shu � =

� '
�w

l dE� n �� �w n 2�#o

� ë wdqwr slü hohydwr � od vwudwhjld ghjol lqirupdwl ë slü djjuhvvlyd � =

txdqwr slü ë edvvr � lo qxphur gl sduwhflsdqwl lqirupdwl vx w /

txdqwr slü ë suhflvr lo vhjqdoh +ryyhur/ txdqwr slü ë edvvr �# � �@o
�
#�
�
c;��/

txdqwr slü ë hohydwr �w � �@oEw� � ryyhur txdqwr slü kd ydoruh o*lqirupd}lrqh

�

txdqwr slü ë edvvr l � txdqwr slü ë oltxlgr lo phufdwr1
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Suh}}r g*Htxloleulr ghoor Vwrfn Pdunhw

� ' 8 n.EB n wm'�

h txlqgl

� ' 8 n l'

l '
SJ� EB n wc'�

T @oE'�

+do vrolwr SJ�EBnwc'�
T @oE'�

ë lo frh!flhqwh ghood uhjuhvvlrqh gl B n w vx '�

Gdwh oh vwudwhjlh g*htxloleulr ghjol lqirupdwl=

' ' �& EB n 1� n��w n
�[
�'�

#� n 5

gryh &c � vrqr l sdudphwul vrsud ghulydwl +oh vwudwhjlh g*htxloleulr ghjol �

lqirupdwl vx B h ghjol � lqirupdwl vx w��

Vrvwlwxhqgr oh hvsuhvvlrql gl & h gl � lq ' / ghulydqgr SJ�EBnwc'�
T @oE'�

h ulvroyhqgr
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o*htxd}lrqh l ' SJ�EBnwc'�
T @oE'�

shu l vl kd=
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l '

�
�

�5

� �

2

�
��2B

E� n ��2 E�B n �1�
n

��2wE�w n �#�

dE� n ���w n 2�?o
2

� �

2

r dqfkh=

l '

�
�

�5

� �

2

dA� n A� o
�

2 +315,

gryh=

A� '
��2B

E� n ��2 E�B n �1�
+316,

A� '
��2wE�w n �#�

dE� n ���w n 2�?o
2 +317,
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Ulfrugldpr fkh=

� ' 8 n l'

h txlqgl lo phufdwr ë wdqwr slü oltxlgr txdqwr slü edvvr ë l 1 Lo fkh ë yhur

txdqwr slü ë hohydwd od yrodwlolwã gho wudglqj ghl �oltxlglw| wudghuv� � txdqwr slü

ë dowd �5 � h txdqwr slü edvvl vrqr A� / A�

5:



A� ì=

ghfuhvfhqwh lq � +shu rjql � � �� � lqidwwl/ deeldpr ylvwr fkh wdqwr slü

dowr ë � wdqwr slü slffrod ë od glphqvlrqh gho wudglqj gl fldvfxqr lqirupdwr>

fuhvfhqwh lq �B � �@oEB� � ryyhur txdqwr slü hohydwr ë lo wudglqj gl fldvfxqr

lqirupdwr>

fuhvfhqwh qhood suhflvlrqh gho vhjqdoh= �
�1

� ryyhur txdqwr slü hohydwr ë

lo wudglqj gl fldvfxqr lqirupdwr1

A� ë=

ghfuhvfhqwh lq � vh=

� �
�w n 2�#

�w
+318,

lo fkh ë vhpsuh yhur vh l vhjqdol vrqr shuihwwdphqwh fruuhodwl +lq txhvwr fdvr/ vh

�# ' f, � lqidwwl/ vh l vhjqdol vrqr fruuhodwl/ wdqwr slü dowr ë � wdqwr slü slffrod ë

od glphqvlrqh gho wudglqj gl fldvfxqr lqirupdwr1 Pd vh l vhjqdol qrq vrqr fruuhodwl/

fldvfxq wudghu kd �lqirupd}lrqh suh}lrvd� lq edvh dood txdoh rshuduh>

fuhvfhqwh lq �w � �@oEw� � ryyhur txdqwr slü hohydwr ë lo wudglqj gl fldvfxqr

lqirupdwr>

fuhvfhqwh qhood suhflvlrqh gho vhjqdoh= �
�#

� ryyhur txdqwr slü hohydwr ë

5;



lo wudglqj gl fldvfxqr lqirupdwr1

5<



Ghulyd}lrqh gl � � lo Qxphur gl Sduwhflsdqwl fkh

Vfhojrqr gl Dftxlvluh Lqirupd}lrqh Frvwrvd +lq0

irupd}lrqh vx B�

Fdofroldpr l sur�wwl fkh xq sduwhflsdqwh +ud}lrqdophqwh, dwwhqgh gl rwwhqhuh

gdoo*dftxlvl}lrqh gl lqirupd}lrqh frvwrvd=

ZS ' .
�
%
��
8 n B n w

�
� �

��

gryh=

% ' &EB n 1�

od vwudwhjld g*htxloleulr vrsud ghulydwd> � ë lo suh}}r g*htxloleulr vrsud ghulydwr/

ixq}lrqh ghoo*ruglqh djjuhjdwr h gxqtxh ghl vhjqdol ulfhyxwl gdl sduwhflsdqwl do

phufdwr1 Vrvwlwxhqgr % ' &EBn1� h � vrsud ghulydwl h suhqghqgr lo ydoruh dwwhvr/

deeldpr=

ZS '
�
�

2

5 �2B

EA� n A��
�

2 E� n ��2 E�B n �1�
+319,
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Lq prgr dqdorjr vl fdofrod lo sur�wwr dwwhvr gl xq sduwhflsdqwh frq lqiru0

pd}lrqh vlqhujlfd=

Zr ' .
�
+�
��
8 n B n w

�
� �

��

gryh=

+� ' �Ew n #��

od vwudwhjld g*htxloleulr vrsud ghulydwd> � ë lo suh}}r g*htxloleulr vrsud ghulydwr/

ixq}lrqh ghoo*ruglqh djjuhjdwr h gxqtxh ghl vhjqdol ulfhyxwl gdl sduwhflsdqwl do

phufdwr1 Vrvwlwxhqgr �c � vrsud ghulydwl h suhqghqgr lo ydoruh dwwhvr/ deeldpr=

Zr '
�
�

2

5 �
2
w E�w n �#�

EA� n A��
�

2 dE� n �� �w n 2�#o
2
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Yl vduã hqwudwd qhoo*dwwlylwã gl dftxlvl}lrqh gl lqirupd}lrqh �q wdqwr fkh ZS

hffhgh lo frvwr/ ryyhur S� Txlqgl/ lo qxphur gl sduwhflsdqwl fkh vfhjolh gl dftxlvluh

lqirupd}lrqh frvwrvd vduã � fkh ulvroyh=

ZS ' S +31:,

r/ dqfkh xvdqgr od ES� G

�
�

2

5 �2B

EA� n A��
�

2 E� n ��2 E�B n �1�
' S +31;,

Fkldudphqwh/ � ë xqd ixq}lrqh gl S / qrqfkë gl �5c �Bc �1���� h gl ��

� '�ESc �5c �Bc �1c �wc ��
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Y�

YS
	 f

Y�

Y�5
: f

Y�

Y�B
: f

Y�

Y�1
	 f
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Lqrowuh/ � ë wdqwr slü hohydwr/ txdqwr slü ë oltxlgr lo wlwror/ ryyhur

wdqwr slü ë edvvr l +od uhd}lrqh gho suh}}r dl yroxpl wudqvdwl,1 Vl kd

doorud fkh=

Y�

Y�
: f

vh h vror vh=

YA�

Y�
	 f

lo fkh ë yhur vh � ë vx!flhqwhphqwh hohydwr/ vh=

� �
�w n 2�#

�w

frph jlã rvvhuydwr vrsud1

Uhpdun 41 Sursrvlwlrq 3141 Xq dxphqwr gl � frpsruwd xq dxphqwr qhood

oltxlglwã gho phufdwr +xqd ulgx}lrqqh gl l�/ h txlqgl xq dxphqwr ghl sduwhflsdqwl

fkh dftxlvlvfrqr lqirupd}lrqh frvwrvd/ vror vh � ë vx!flhqwhphqwh hohydwr gd

vrgglviduh � � �wn2�#
�w

1
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Suh}}r g*R�huwd do Sxeeolfr dood Gdwd 3 = �f

L vrwwrvfulwwrul vdudqqr glvsrvwl d sdjduh lq djjuhjdwr xqd vrppd sdul do

ydoruh dwwhvr ghooh dwwlylwã gl lpsuhvd do qhwwr gho frvwr gl looltxlglwã/ u/ fkh xq

wdoh lqyhvwlphqwr +d}lrqdulr, frpsruwd1 Ryyhur lo suh}}r �f G

�f ' .E8 n B n w�� u � 8 � u

Lo frvwr gl looltxlglwã ë frqqhvvr do idwwr fkh txdqgr vl gryhvvh yhqghuh dood gdwd

vxffhvvlyd/ od txrwd}lrqh gl phufdwr ë � h txhvwr ë wdoh gd r�uluh sur�wwl qxool

dl pdunhw pdnhuv= l sur�wwl ghjol � lqirupdwl +fkh kdqqr dftxlvlwr lqirupd}lrqh

frvwrvd, h ghjol � lqirupdwl +frq lqirupd}lrqh vlqhujlfd, vrqr lq xowlpd dqdolvl

�d fdulfr� ghl oltxlglw| wudghuv + l vrwwrvfulwwrul dood gdwd 3/ fkh dood gdwd 4 idqqr

wudglqj shu hvljhq}h gl oltxlglwã,=

u '�ZS n�Zr

gryh Zr ë lo sur�wwr dwwhvr gl xq wudghu fkh ulfhyh lqirupd}lrqh vlqhujlfd1

Srlfkë ZS ' S =
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u '�Sn�Zr

h txlqgl=

�f ' 8 ��S��Zr +31<,
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Ghflvlrqh gl Lqyhvwlphqwr Uhdoh h Ydo0
ruh ghoo*Lpsuhvd frq Froorfdphqwr Sxe0
eolfr

Lo sxqwr fuxfldoh ë fkh lo frqwhqxwr lqirupdwlyr ghoor vwrfn sulfh/ � / lq xhq}d

o*dpprqwduh gl ulvruvh lqyhvwlwh/ gc h dwwudyhuvr txhvwh lo ydoruh ghoo*rs}lrqh gl

fuhvflwd1

Ulfrugldpr fkh lo sd|r� ghoo*rs}lrqh gl fuhvflwd dood gdwd whuplqdoh 2 / shu

rjql gdwr ydoruh gl g h uhdol}}d}lrqh gl B n w/ ë gdwr gd AT Eg( B n w�=

AT Eg( B n w� ' Cn EB n w�g � f�Dg2

6:



Vh B n w irvvh qrwr doo*lpsuhqglwruh0pdqdjhu dood gdwd 4 � od gdwd lq fxl

o*rs}lrqh sxõ hvhuflwduvl/ txhvwl pdvvlpl}}huheeh lo ydoruh gl lpsuhvd vfhjolhqgr

g W=

gW '@h}
g

4@ 
�
Cn EB n w�g � f�Dg2

�

ryyhur/

gW ' B n w

Lo sd|r� pdvvlpl}}dwr ghoo*rssruwxqlwã gl fuhvflwd vduheeh doorud txhoor ghoo*

rwwlpr gl Iluvw Ehvw=

AT EgW( B n w� ' Cn EB n w�gW � f�DgW2

ryyhur vrvwlwxhqgr gWc AT EgW( B n w� G

AT EgW( B n w� ' Cn f�D EB n w�2 +3143,

6;



Doo* dowur hvwuhpr/ vh dood gdwd 4 qrq irvvh glvsrqleloh dofxqd lqirupd}lrqh/

od vfhowd gl g vduheeh h�hwwxdwd vxood edvh gho ydoruh dwwhvr gl B n w� Srlfkë

.EB n w� ' fc o*lqyhvwlphqwr rwwlpdoh/ g
B
c vduheeh qxoor= o*rs}lrqh qrq vduheeh

hvhuflwdwd h txlqgl lo sd|r� pdvvlpl}}dwr ghoo*rssruwxqlwã gl fuhvflwd vduheeh=

AT Eg
B
� f( B n w� ' f

6<



Frq lo froorfdphqwr sxeeolfr/ od txrwd}lrqh ghoo*lpsuhvd/ lo suh}}r txrwdwr qho

phufdwr/ � / djjuhjd o*lqirupd}lrqh glvsrqleloh uljxdugr d B n w = o*lpsuhqglwruh

irupxod o*dvshwwdwlyd vx B n w vxood edvh ghoo*rvvhuyd}lrqh gl � G

.EB n wm� �

h vfhjolh g� G

g� '@h}
g

4@ 
�
Cn.EB n wm� �g � f�Dg2

�

ryyhur=

g� ' .EB n wm� �

gd fxl vl kd fkh lo sd|r� pdvvlpl}}dwr ghoo*rssruwxqlwã gl fuhvflwd ë=

AT Eg� ( B n w� ' Cn EB n w�g� � f�Dg2
�

� Cn.EB n wm� � EB n w��
.EB n wm� �2

2
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Srlfkë=

� ' 8 n.EB n wm'�

vl kd fkh=

.EB n wm� � ' .EB n wm'�

' � � 8

� l'

gryh

' ' �& EB n 1� n��w n
�[
�'�

#� n 5

l '

�
�

�5

� �

2

dA� n A� o
�

2
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Vrvwlwxhqgr .EB n wm� � ' l' / lq AT Eg� ( B n w� / h suhqghqgr lo ydoruh

dwwhvr1 Vl kd fkh lo ydoruh dwwhvr gho sd|r� pdvvlpl}}dwr +txhoor frqvhjxhqwh doood

vfhowd rwwlpd g� � ë .T G

.T ' Cn
A�E� n ��

2
n
A� dE� n ���w n 2�#o

2 E�w n �#�

.T ë wdqwr slü hohydwr/ txdqwr slü yrodwloh ë od yrodwlolwã gho fdvk

 rz/ ryyhur txdqwr slü hohydwl vrqr �wc �#/ h txdqwr slü hohydwr lo frq0

whqxwr lqirupdwlyr gho suh}}r/ ryyhur txdqwr slü hohydwl vrqr �
�#
h �

�1
+od

suhflvlrqh ghl vhjqdol, h txdqwr slü hohydwl �c� 1 Lo fkh ë yhur txdqwr

slü suhflvr ë lo vhjqdoh lqirupdwlyr/ �
�1
c h txdqwr slü ë edvvr lo frvwr

g*dftxlvl}lrqh ghoo*lqirupd}lrqh � S1

Lqrowuh=

Sursrvlwlrq 3151 Wdqwr slü hohydwr ë lo qxphur gl sduwhflsdqwl fkh dftxlvlvfrqr

lqirupd}lrqh vlqhujlfd/ ryyhur wdqwr slü dowr � / wdqwr slü ë hohydwr lo ydoruh dwwhvr

gho sd|r� ghoo*rs}lrqh gl fuhvflwd +.T ��

Flõ dqfkh txdorud doo*dxphqwduh gl � vl ulgxfhvvh ��

75



Sd|r� Dwwhvr ghoo*Lpsuhqglwruh frq Froorfdphqwr Sxe0

eolfr

Lo sd|r� dwwhvr gdood txrwd}lrqh/ ���Kc vduã sdul dood vrppd gho suh}}r gl fro0

orfdphqwr/ �fc slü lo ydoruh dwwhvr gho sd|r� pdvvlpl}}dwr ghoo*rs}lrqh gl fuhvflwd/

.Tc =

���K ' �f n.T

gryh=

�f ' 8 ��S��Zr
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Froorfdphqwr Sulydwr

Lo �qdq}ldwruh sulydwr ulfhyh lqirupd}lrqh vx B do frvwr S� Lo vhjqdoh fkh ulfhyh

ë od uhdol}}d}lrqh ghood yduldeloh fdvxdoh=

B n 1

Vl dvvxph fkh lo vhjqdoh ulfhyxwr gdo �qdq}ldwruh vld frpxqlfdwr lq prgr yhulwlhur

doo*lpsuhqglwruh/ h fkh lo �qdq}ldwruh r�ud xq suh}}r wdoh gd iduh sur�wwl qxool

+txhvwl dvvxqwl vrqr �idyruhyrol� do uhjlph �froorfdphqwr sulydwr�,

Shu rjql gdwd uhdol}}d}lrqh gho vhjqdoh/ lo suh}}r r�huwr gdo �qdq}ldwruh ë=

8 n.EB n wmB n 1�� S

Lq ydoruh dwwhvr/ o*lpsuhqglwruh ulfhyhuã doorud od vrppd ��h
f G

��h
f ' 8 � S

+��h
f � .

�
8 n.EB n wmB n 1�

�
� S��

Vxood edvh gho vhjqdoh ulfhyxwr vx EB n w� c o*lpsuhqglwruh dood gdwd 4 vfhjolhuã
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txdqwr lqyhvwluh qhoo*rs}lrqh gl fuhvflwd/ gRo G

gRo '@h}
g

4@ 
�
Cn .EB n w

�
B n 1�g �

�

2
g2

gRo ' .EB n wmB n 1�

�
�B

�B n �1
EB n 1�

Frq froorfdphqwr sulydwr/ lo ydoruh dwwhvr gho sd|r� pdvvlpl}}dwr ghoo*rs}lrqh

gl fuhvflwd vduã .T�h G

.T�h ' Cn
�2B

2E�B n �1�

h txlqgl lo sd|r� dwwhvr frpsohvvlyr vduã ��h G

��h ' ��h
f n.T�h
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Vfhowd wud Froorfdphqwr Sxeeolfr h Froorfd0

phqwr Sulydwr

Froorfdphqwr Sxeeolfr vh=

���K � ��h

ryyhur vh=

�f n.T � ��h
f n.T�h

vrvwlwxhqgr oh hvsuhvvlrql vrsud ghulydwh=

8 ��S��Zr n.T � 8 � Sn.T�h

gd fxl deeldpr od frqgl}lrqh �Suhihuhq}d Froorfdphqwr Sxeeolfr�=

.T �.T�h � S E� � �� n�Zr +3144,
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Lo vhjqr h od glphqvlrqh gl .T � .T�h glshqgrqr gdood surgx}lrqh gl

lqirupd}lrqh uhdol}}dwd gdoor Vwrfn Pdunhw ylv d ylv txhood surgrwwd gdo Froorfd0

phqwr Sulydwr>

S E� � �� plvxud od �gxsolfd}lrqh� ghl frvwl gl dftxlvl}lrqh gl lqirupd}lrqh

frqqhvvd do froorfdphqwr sxeeolfr +Vwrfn Pdunhw,1

7:



WWWWShufkë lo froorfdphqwr sxeeolfr vld suhihulwr d txhoor

sulydwr/ rffruuh qhfhvvduldphqwh fkh =

.T : .T�h

ryyhur lo frqwhqxwr lqirupdwlyr gho suh}}r gl eruvd +lo

suh}}r hvsuhvvr gdoor vwrfn pdunhw, ghyh qhfhvvduldphqwh

grplqduh txhoor gho vhjqdoh ulfhyxwr gdo �qdq}ldwruh sul0

ydwr1

Vh vl dyhvvh Q@ 3 +vh qrq yl irvvh lqirupd}lrqh

vlqhujlfd,=

.T 	 .T�h

txhvwr shufkë lo suh}}r gl eruvd ul hwwh od vwhvvd lqirupd}lrqh

ulfhyxwd gdo �qdq}ldwruh sulydwr/ pd od ul hwwh lq prgr lpsuhflvr

+fdxvd l oltxlglw| wudghuv,1

Lqrowuh yl ë gxsolfd}lrqh gl lqirupd}lrqh1 Frvlffkë=

7;



.T �.T�h 	 S E� � ��

Od frqgl}lrqh �Suhihuhq}d Froorfdphqwr Sxeeolfr� =

.T �.T�h � S E� � �� n�Zr

QRQ vduheeh yhul�fdwd=

Od vfhowd rwwlpd = Froorfdphqwr Sulydwr1

7<



Shu frqwur/ vh +fdvl olplwh,=

l, � �$4 h S �$ f >

rssxuh vh=

ll, �w �$4 h � : f

lo Froorfdphqwr Sxeeolfr ë RWWLPDOH

ShufkëB

Vljql�fdwr gl ll,=

�w �$ 4 = o*lqirupd}lrqh vx w kd ydoruh hohydwr>

� : f = lo phufdwr r�uh wdoh lqirupd}lrqh +lo sulydwr=

QR,
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Vljql�fdwr gl l,=

S �$ f =

lo frvwr gl dftxlvl}lrqh gl lqirupd}lrqh ë edvvr +od gx0

solfd}lrqh ghl frvwl frqvhjxhqwh do froorfdphqwr sxeeolfr ë

luulohydqwh,>

� �$4 =

Q ë hohydwr= lo frqwhqxwr lqirupdwlyr gho suh}}r gl phu0

fdwr vx w ë hohydwr +phqwuh qhvvxqd lqirupd}lrqh vx w ë r�huwd

gdo froorfdphqwr sulydwr,1
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LPSOLFD]LRQL

Ghflvlrqh gl txrwd}lrqh h Wlsrorjld g*Lpsuhvd

Lqirupd}lrqh vlqhujlfd ë ulohydqwh � Txrwd}lrqh=

lqgxvwulh �qxryh�/ odggryh �o*lqfhuwh}}d� uljxdugd xq idwwruh fr0

pxqh dooh lpsuhvh dssduwhqhqwl doo*lqgxvwuld=

0 od grpdqgd gl phufdwr >

0 od whfqrorjld>111

Lqirupd}lrqh vlqhujlfd QRQ ë ulohydqwh � Froorfdphqwr

Sulydwr=

lqgxvwulh �pdwxuh�/ odggryh �o*lqfhuwh}}d� uljxdugdqwh o*lpsuhvd

glshqgh odujdphqwh gd �idwwrul vshfl�fl� doo*lpsuhvd=

0 pdqdjhphqw >

0 rujdql}}d}lrqh>11

�Idwwrul vshfl�fl� = srvvrqr lqglylgxduvl frq or vwxglr vshfl�fr

gl txhood sduwlfroduh lpsuhvd=

Surfhvvl gl ulrujdql}}d}lrqh dyyhqjrqr frq froorfdphqwr

sulydwr1
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Vfhowd gho Phufdwr gryh txrwduvl

Vduã suhihulwr lo phufdwr gryh=

l, S ë edvvr +edvvr frvwr gl dftxlvl}lrqh gl lqirupd}lrqh, =

uhjroh gl glvforvxuh � wdqwr pljolrul wdqwr slü edvvr S >

ll, Q ë hohydwr +o* lqirupd}lrqh vlqhujlfd ë hohydwd, =

suhvhq}d gl xq odujr qxphur gl dqdolvwl/ lo fkh ë yhur vh or vwrfn

pdunhw ë dpslr +prowh lpsuhvh txrwdwh, 1

Pd yl vrqr idwwrul gl �vhjphqwd}lrqh gl phufd0

wr� � Krph Eldv=

Glulwwr Vrflhwdulr glyhuvr wud Sdhvl>

orfdol}}d}lrqh gho phufdwr ghl surgrwwl lq fxl o*lpsuhvd rshud=

� ydqwdjjl lqirupdwlyl ghulydqwl gdood txrwd}lrqh qho sdhvh gryh ë

orfdol}}dwr lo phufdwr ghl surgrwwl �

+wlslfdphqwh/ lpsuhvd rshudqwh lq phufdwr orfdoh vl txrwd qho

sdhvh gryh lo phufdwr ë orfdol}}dwr/ shu or slü txhoor grphvwlfr,1
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Ghflvlrqh gl Txrwd}lrqh hg Hvwhuqdolwã Lqiru0

pdwlyh

Lq suhvhq}d gl frvwl �vvl +qhfhvvdul dood frpsuhqvlrqh ghooh fdudw0

whulvwlfkh lvwlwx}lrqdol gho phufdwr d}lrqdulr/ oh uhjroh gl jryhuqr

g*lpsuhvd � glulwwr vrflhwdulr/11� / l gdwl gl elodqflr11,=

Q � lo qxphur gl sduwhflsdqwl fkh ulfhyrqr lqirupd}lrqh

vlqhujlfd � ë hqgrjhqr hg ë=

wdqwr slü hohydwr/ txdqwr slü hohydwr ë lo qxphur gl lp0

suhvh txrwdwh +gdwd od qdwxud gl frvwr0�vvr,1

Vl kdqqr doorud Hvwhuqdolwã Srvlwlyh gd txrwd}lrqh=

0 prowhsolflwã gl vrox}lrql>

0 vsd}lr shu srolwlfkh yrowh dg lq xluh vxood glphqvlrqh

ghoor Vwrfn Pdunhw=

Sulydwl}}d}lrql>

Uhjroh gl Glvforvxuh = ulgx}lrqh ghl frvwl +�vvl, gl ds0

suhqglphqwr h txlqgl gl sduwhflsd}lrqh1
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