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Lqwurgxfwlrq

Fh frxuv v*lqwlwxoh �Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì� > f*hvw xq
frxuv txl vh yhxw sudwltxh1 Gx idlw qrwdpphqw gx irupdw gx frxuv +8 khxuhv,/ mh q*derughudl sdv
ohv dvshfwv suredelolvwhv gh od wkìrulh ghv h{wuíphv1 Mh frqvdfuhudl ohv flqt khxuhv ã o*dssolfdwlrq
gh od wkìrulh ghv h{wuíphv ã od jhvwlrq ghv ulvtxhv gh pdufkì1 Lo hvw grqf lpsìudwli txh yrxv d|h}
vxlyl oh prgxoh �Wkìrulh ghv ydohxuv h{wuíphv� gh Pduldq Kulvwdfkh1

Fhshqgdqw/ d�q txh fh frxuv vrlw uhodwlyhphqw lqgìshqgdqw/ m*lqgltxh lfl xqh eleolrjudsklh
vìohfwlyh1 Gdqv xq vrxfl gh vlpsolflwì/ lo hvw suìiìudeoh gdqv xq suhplhu whpsv gh frqvxowhu
ohv rxyudjhv/ hw gh oluh ohv duwlfohv gdqv xq vhfrqg whpsv1 Ohv ghx{ olyuhv g*Hploh Jxpeho
^Jxpeho 87` ^Jxpeho 8;` vrqw wuëv dffhvvleohv/ hw frqwlhqqhqw gh qrpeuhxvhv dssolfdwlrqv1 Píph
v*lov vrqw uhodwlyhphqw ylhx{/ lov vrqw sodlvdqwv ã oluh/ hw vxuwrxw ìylwhqw xqh fhuwdlqh pdwkì0
pdwlvdwlrq lqxwloh txh qrxv uhwurxyrqv gdqv fhuwdlqv rxyudjhv g*dxmrxug*kxl1 Mh yrxv frqvhlooh
dxvvl Hpeuhfkwv/ No sshoehuj hw Plnrvfk ^4<<:` hw vxuwrxw Nrw} hw Qdgdudmdk ^5333`1
Fh ghuqlhu rxyudjh hvw wuëv frxuw � prlqv gh 533 sdjhv � hw suìvhqwh o*hvvhqwlho gh od wkìrulh/
dlqvl txh gh qrpeuhxvhv uìiìuhqfhv klvwrultxhv1 Mh phqwlrqqh hq�q ghx{ dxwuhv olyuhv txl vrqw
g*xq qlyhdx pdwkìpdwltxh soxv ìohyì = fhoxl ^Jdodperv` gh Mdqrv Jdodperv hw fhoxl ^Uhvqlfn` gh
Vlgqh| Uhvqlfn1

Fhv ghx{ ghuqlhuv rxyudjhv frqwlhqqhqw xq fkdslwuh frqvdfuì ã od wkìrulh pxowlydulìh ghv
h{wuíphv1 Qìdqprlqv/ lov vrqw gl!flohv g*dffëv/ hw lo hvw vþuhphqw suìiìudeoh gh frqvxowhu oh
wurlvlëph fkdslwuh gh Nrw} hw Qdgdudmdk ^5333`1 Oh sureoëph pdmhxu dyhf fhv 6 olyuhv hvw
tx*lov derughqw od wkìrulh ghv h{wuíphv gdqv xq fdguh pxowlglphqvlrqqho vdqv idluh uìiìuhqfh
dx{ frsxohv/ fh txl frpsoltxh od irupdolvdwlrq vdqv srxu dxwdqw grqqhu ghv wkìruëphv soxv
jìqìudx{1 Srxu dyrlu xq h{srvì uljrxuhx{ edvì vxu ohv frsxohv/ yrxv srxyh} frqvxowhu oh fkdslwuh
9 gh Mrh ^4<<:`1 Oh fkdslwuh 86 gh ^NEM` shxw íwuh frqvlgìuì frpph xqh �yxojdulvdwlrq� hw xqh
vlpsol�fdwlrq gx fkdslwuh gh Mrh ^4<<:`1

Hq�q/ lo ph vhudlw gl!floh gh qh sdv flwhu wurlv dxwuhv wudydx{ txl yrqw vhuylu gh �o frqgxfwhxu
srxu fh frxuv1 Oh suhplhu frqfhuqh oh Jurxsh gh Wudydlo HQVDH 4<<<25333 sruwdqw oh píph qrp
txh fh frxuv1 Oh grfxphqw ^EQ` g*Dqwrlqh Eh}dw hw g*Dvkndq Qlnhjkedol hvw gh prq srlqw gh yxh
oh soxv frpsohw/ hw g*xqh judqgh txdolwì sìgdjrjltxh srxu frpsuhqguh frpphqw dssoltxhu od
wkìrulh ghv h{wuíphv ã od jhvwlrq gx ulvtxh1 Lo frpsruwh gh soxv xq fkdslwuh wrxw ã idlw derugdeoh
vxu oh fdv pxowlglphqvlrqqho1 Duqdxg Frvwlqrw d h�hfwxì xq vwdjh dx JUR vxu od frqvwuxfwlrq gh



surjudpphv txdqwlwdwliv gh vfìqdulrv gh fulvh +vwuhvv0whvwlqj,1 Yrxv wurxyhuh} xq uìvxpì gh vrq
wudydlo gdqv ^FUU`1 Hq�q/ oh sdudjudskh 71615 gh ^EGQUU` frqwlhqw ghv ìoìphqwv g*dssolfdwlrq
gh od wkìrulh ghv h{wuíphv gdqv oh fdv pxowlglphqvlrqqho1 Fhuwdlqv ghv h{huflfhv txl vxlyhqw vrqw
gluhfwhphqw lqvsluìv gh fh sdudjudskh/ dlqvl txh gx grfxphqw ^EQ`1

D od �q gh fkdtxh fkdslwuh/ yrxv wurxyhuh} xqh eleolrjudsklh frpsoìphqwdluh1 Fhooh0fl hvw
h{foxvlyhphqw frpsrvìh g*duwlfohv gh uìiìuhqfh1 Vl yrxv gìvluh} dssurirqglu oh vxmhw/ hooh frpsoëwh
od eleolrjudsklh gh edvh fl0ghvvrxv1

Uhpdutxh 4 Fh grfxphqw hvw xq vxssruw gx frxuv frqwhqdqw xq fhuwdlq qrpeuh
g*h{huflfhv hw o*hqvhpeoh gx frgh JDXVV1 Od sduwlh h{solfdwlyh ghv surjudpphv dlqvl
txh ohv udsshov wkìrultxhv vhurqw suìvhqwìv oruv gx frxuv1 D fhwwh rffdvlrq/ q*kìvlwh}
sdv ã lqwhuyhqlu oruvtxh od vroxwlrq g*xq h{huflfh qh yrxv sdudlw sdv ìylghqwh rx
oruvtxh ghv srlqwv wkìrultxhv uhvwhqw revfxuv1

^EQ` Eh}dw/ D1 hw D1 Qlnhjkedol ^5333`/ Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv
ulvtxhv gh pdufkì/ JW HQVDH +grfxphqw glvsrqleoh vxu oh vlwh zhe gx JUR,

^EGQUU` Erx|ì/ H1/ Gxuuohpdq/ Y1/ D1 Qlnhjkedol/ J1 Ulerxohw dqg W1 Urqfdool
^5333`/ Frsxodv iru �qdqfh = d uhdglqj jxlgh dqg vrph dssolfdwlrqv/ Jurxsh gh
Uhfkhufkh Rsìudwlrqqhooh/ Fuìglw O|rqqdlv/ Zrunlqj Sdshu +grfxphqw glvsrqleoh
vxu oh vlwh zhe gx JUR,

^FUU` Frvwlqrw/ D1/ J1 Ulerxohw hw W1 Urqfdool ^5333`/ Vwuhvv0whvwlqj hw wkìrulh ghv
ydohxuv h{wuíphv = xqh ylvlrq txdqwl�ìh gx ulvtxh h{wuíph/ Jurxsh gh Uhfkhufkh
Rsìudwlrqqhooh/ Fuìglw O|rqqdlv/ Zrunlqj Sdshu +grfxphqw glvsrqleoh vxu oh vlwh
zhe gx JUR,

^HNP` Hpeuhfkwv/ S1/ F1 No sshoehuj hw W1 Plnrvfk ^4<<:`/ Prghoolqj H{wuhpdo
Hyhqwv iru Lqvxudqfh dqg Ilqdqfh/ Vsulqjhu0Yhuodj/ Ehuolq

^Jdodperv` Jdodperv/ M1 ^4<;:`/ Wkh Dv|pswrwlf Wkhru| ri H{wuhph Rughu Vwdwlvwlfv/ vhfrqgh
ìglwlrq/ Nulhjhu +suhplëuh ìglwlrq = Mrkq Zloh| ) Vrqv/ 4<;:,

^Jxpeho 87` Jxpeho/ H1M1 ^4<87`/ Vwdwlvwlfdo Wkhru| ri H{wuhph Ydoxhv dqg Vrph Sudwlfdo
Dssolfdwlrqv/ Dssolhg Pdwkhpdwlfv Vhulhv/ 66/ Qdwlrqdo Exuhdx ri Vwdqgdugv/ Zd0
vklqjwrq

^Jxpeho 8;` Jxpeho/ H1M1 ^4<8;`/ Vwdwlvwlfv ri H{wuhphv/ Froxpeld Xqlyhuvlw| Suhvv/ Froxpeld

^Mrh` Mrh/ K1 ^4<<:`/ Pxowlyduldwh Prghov dqg Ghshqghqfh Frqfhswv/ Fkdspdqq ) Kdoo/
Orqgrq

^NEM` Nrw}/ V1/ Q1 Edodnulvkqdq hw Q1O1 Mrkqvrq ^5333`/ Frqwlqxrxv Pxowlyduldwh
Glvwulexwlrqv � Yroxph 4 = Prghov dqg Dssolfdwlrqv/ Mrkq Zloh| ) Vrqv/ Qhz
\run

^NQ` Nrw}/ V1 hw V1 Qdgdudmdk ^5333`/ H{wuhph Ydoxh Glvwulexwlrqv/ Lpshuldo Froohjh
Suhvv/ Orqgrq

^Uhvqlfn` Uhvqlfn/ V1L1 ^4<;:`/ H{wuhph Ydoxhv/ Srlqw Surfhvvhv dqg Uhjxodu Yduldwlrq/
Vsulqjhu0Yhuodj/ Qhz \run
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4
Txhotxhv ìoìphqwv vxu od wkìrulh hw ohv glvwulexwlrqv
xqlglphqvlrqqhoohv ghv h{wuíphv

414 Od orl gx pd{lpxp +rx gx plqlpxp,

Qrxv fkhufkrqv ã fdudfwìulvhu od irqfwlrq gh glvwulexwlrq J� gh od vwdwlvwltxh g*rughu "n�
gì�qlh sdu

"n� @
�b
?'�

[? @ pd{ +[�> = = = >[?> = = = >[� , +414,

Qrxv vxssrvrqv txh ohv yduldeohv doìdwrluhv vrqw lqgìshqgdqwhv hw gh píph orl gh glvwulexwlrq
I1

H{huflfh 4 Prqwuhu txh J� d srxu h{suhvvlrq

J� +{, @ ^I +{,`� +415,

Hq gìgxluh od irqfwlrq gh ghqvlwì j� dvvrflìh/ dlqvl txh o*h{suhvvlrq gx txdqwloh1

H{huflfh 5 Prqwuhu txh od orl gx plqlpxp "3� hvw

J� +{, @ 4� ^4�I +{,`� +416,

H{huflfh 6 Jìqìudolvhu ohv uìvxowdwv suìfìghqwv oruvtxh ohv yduldeohv doìdwrluhv [? suìvhqwhqw
ghv glvwulexwlrqv gl�ìuhqwhv I?1

H{huflfh 7 Jìqìudolvhu ohv uìvxowdwv suìfìghqwv oruvtxh ohv yduldeohv doìdwrluhv [? qh vrqw sdv
lqgìshqgdqwhv1

H{huflfh 8 Jìqìudolvhu ohv uìvxowdwv suìfìghqwv oruvtxh ohv yduldeohv doìdwrluhv [? suìvhqwhqw
ghv glvwulexwlrqv gl�ìuhqwhv I? hw qh vrqw sdv lqgìshqgdqwhv1

Uhpdutxh 5 Ohv ghx{ ghuqlhuv h{huflfhv shxyhqw íwuh idflohphqw uìvroxv vl rq xwlolvh xqh uh0
suìvhqwdwlrq frsxoh1 Gdqv fh fdv/ ohv orlv gx pd{lpxp hw gx plqlpxp fruuhvsrqghqw ã od vhfwlrq
gldjrqdoh gh od frsxoh hw gx gxdo gh od frsxoh1

Uhpdutxh 6 Hq uhpdutxdqw txh
��J3�

� +�,
�� hvw od Ydohxu hq Ulvtxh ã xq mrxu g*xq sruwhihxlooh

grqw od yduldwlrq vxlw od glvwulexwlrq I/ txhooh hvw o*lqwhusuìwdwlrq gx txdqwloh � gh J� B



Yr|rqv xq h{hpsoh gh surjudpph JDXVV txl fdofxoh od ghqvlwì gh od orl gx pd{lpxp oruvtxh
I hvw od glvwulexwlrq jdxvvlhqqh vwdqgduglvìh =

qhz>

oleudu| sjudsk>

Q @ 4�43�83�583>

{ @ vhtd+043/5324333/4333,>

sgi @ Q 1- fgiq+{,a+Q04, 1- sgiq+{,>

judskvhw>

bsgdwh @ ****> bsqxp @ 5> bsiudph @ 3>

bsow|sh @ 9�4�6�9> bsozlgwk @ 8�3�3�3>

{wlfv+06/8/4/3,>

|wlfv+3/415/15/5,>

{odeho+**{**,>

|odeho+**SGI**,>

bsohjvwu @ **Q @4_333Q @ 43_333Q @ 83_333Q @ 583**>

bsohjfwo @ ~5 8 5 8�>

judsksuw+**0f@4 0fi@j41sv**,>

{|+{/sgi,>

Judskltxh 4141 SGI gh JQ srxu gl�ìuhqwhv ydohxuv gh Q

Gdqv oh surjudpph txl vxlw/ qrxv hvwlprqv ohv sdudpëwuhv gh od glvwulexwlrq I sdu pd{lpxp
gh yudlvhpeodqfh ã sduwlu gh od orl gx pd{lpxp1

qhz>

oleudu| sjudsk>

uqgvhhg 456>

Q @ 83>

P @ 583>
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gdwd @ 318-uqgq+Q/P, . 5> 2- udqgrp qxpehuv -2

{ @ pd{f+gdwd,> 2- frpsrqhqwzlvh pd{lpxp -2

surf po+wkhwd,>

orfdo px/vljpd/{f/sgi>

px @ wkhwd^4`>

vljpd @ vtuw+wkhwd^5`a5,>

{f @ +{ 0 px,12vljpd>

sgi @ Q 1- fgiq+{f,a+Q04, 1- sgiq+{f, 12 vljpd>

uhws+ oq+sgi, ,>

hqgs>

surf qhjpo+wkhwd,>

uhws+ 0 vxpf+po+wkhwd,, ,>

hqgs>

ohw vy @ 4 4>

btqbSulqwLwhuv @ 4>

rxwsxw iloh @ j51rxw uhvhw>

~wkhwd/i/j/uhwfrgh� @ Tqhzwrq+)qhjpo/vy,> 2- Rswlpl}dwlrq -2

K @ khvvs+)qhjpo/wkhwd,> 2- 0 Khvvldq -2

fry @ lqysg+K,> 2- Fryduldqfh pdwul{ 0 irup 4 -2

vwghuu @ vtuw+gldj+fry,,> 2- vwdqgdug huuruv ri wkh PO hvwlpdwhv -2

wvwxghqw @ wkhwd 12 plvv+vwghuu/3,> 2- whvw w -2

gi @ urzv+{, 0 urzv+wkhwd,> 2- ghjuhhv ri iuhhgrp -2

sydoxh @ 5-fgiwf+dev+wvwxghqw,/gi,> 2- s0ydoxh -2

ohw sduqdphv @ **px** **vljpd**>

pdvn@3�4�4�4�4>

ohw ipw^8/6`@ **0-1-v** ; ; **-1-oi** 49 9 **-1-oi** 49 9

**-1-oi** 4: 9 **-1-oi** 49 9>

rpdw @ sduqdphv�wkhwd�vwghuu�wvwxghqw�sydoxh>

sulqw> sulqw>

sulqw **Sdudphwhuv hvwlpdwhv vwg1huu1 **_

** w0vwdwlvwlf s0ydoxh **>

sulqw **00000000000000000000000000000000000000000**_

**000000000000000000000000000000000**>

fdoo sulqwip+rpdw/pdvn/ipw,>

rxwsxw rii>

Qrxv rewhqrqv ohv uìvxowdwv vxlydqwv =
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

TQhzwrq Yhuvlrq 61516< 423<25334 43=36 dp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

uhwxuq frgh @ 3

qrupdo frqyhujhqfh

Ydoxh ri remhfwlyh ixqfwlrq 058186444<

Sdudphwhuv Hvwlpdwhv Judglhqw

00000000000000000000000000000000000000000

S34 513864 313334

S35 317;39 313334

Qxpehu ri lwhudwlrqv 43

Plqxwhv wr frqyhujhqfh 31335;6

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000
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px 513863<9 3137:37< 76196:33< 31333333

vljpd 317;38:6 313557<< 54169347< 31333333

Uhpdutxh 7 Frpphqw srxuulrqv0qrxv xwlolvhu oh surjudpph suìfìghqw srxu idluh xq whvw g*dgì0
txdwlrq gh glvwulexwlrq ghv h{wuíphv B

H{huflfh 9 Qrxv xwlolvrqv od edvh gh grqqìhv fdf0gm1 Qrxv yrxorqv prgìolvhu oh uhqghphqw gh
o*lqglfh FDF73 gh od idêrq vxlydqwh =

u| � �

�
� I +417,

dyhf I xqh glvwulexwlrq xqlglphqvlrqhooh gh vxssruw U1 Hvwlphu ohv sdudpëwuhv +�>�, oruvtxh
I hvw uhvshfwlyhphqw od glvwulexwlrq jdxvvlhqqh Q +3> 4, hw od glvwulexwlrq gh Vwxghqw ã 6 ghjuìv
gh olehuwì w�1 Txhooh hvw o*lqflghqfh gx fkrl{ gh od glvwulexwlrq vxu od orl gx pd{lpxpB Hq
xwlolvdqw ohv ìoìphqwv gh uìsrqvh gh od uhpdutxh suìfìghqwh/ frqvwuxluh xq whvw gh Nroprjrury0
Vpluqry gh od glvwulexwlrq gx pd{lpxp1 Glvfxwhu doruv o*lq xhqfh gx fdudfwëuh ohswrnxuwltxh gh
od glvwulexwlrq ghv uhqghphqwv gx FDF731

Yrlfl oh surjudpph JDXVV fruuhvsrqgdqw ã od suhplëuh sduwlh gh o*h{huflfh1

qhz>

oleudu| sjudsk>

gdwd @ ordgg+**fdf0gm**,>

FDF73 @ gdwd^1/5`> 2- FDF 73 -2

| @ oq+FDF73,>

u @ sdfnu+| 0 odj4+|,,> 2- +orj,uhwxuqv ri wkh FDF73 lqgh{ -2

pxJdxvvldq @ phdqf+u,> 2- hvwlpdwhg sdudphwhuv iru wkh Jdxvvldq glvwulexwlrq -2

vljpdJdxvvldq @ vwgf+u,>

qx @ 6> 2- gi ri wkh Vwxghqw glvwulexwlrq -2

pxVwxghqw @ phdqf+u,> 2- hvwlpdwhg sdudphwhuv iru wkh Vwxghqw glvwulexwlrq -2

vljpdVwxghqw @ vwgf+u,2vtuw+qx2+qx05,,>

Q @ 4�55�595�595-43>

{ @ vhtd+03153/318324333/4334,>

{4 @ +{ 0 pxJdxvvldq, 12 vljpdJdxvvldq>

j4 @ Q 1- fgiq+{4,a+Q04, 1- sgiq+{4, 12 vljpdJdxvvldq>

{5 @ +{ 0 pxVwxghqw, 12 vljpdVwxghqw>

j5 @ Q 1- fgiw+{5/qx,a+Q04, 1- sgiw+{5/qx, 12 vljpdVwxghqw>

judskvhw>

ehjzlqg>

zlqgrz+5/5/3,>

bsiudph @ 3> bsqxp @ 5> bsow|sh @ 9�6>

bsqxpkw @ 3153> bswlwokw @ 3158> bsd{kw @ 3153>

{odeho+**uhwxuq ri wkh FDF73 lqgh{**,>

|odeho+**sgi ri J`Q^**,>

vhwzlqg+4,>

wlwoh+**Rqh wudglqj gd|**,>

{wlfv+03138/3143/3138/5,>

|wlfv+3/83/43/5,>

{|+{/j4^1/4`�j5^1/4`,>

vhwzlqg+5,>

wlwoh+**Rqh prqwk ri wudglqj**,>

{wlfv+3/3148/3138/5,>

|wlfv+3/93/53/5,>

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 9



{|+{/j4^1/5`�j5^1/5`,>

vhwzlqg+6,>

wlwoh+**Rqh |hdu ri wudglqj**,>

{wlfv+3/3153/3138/5,>

|wlfv+3/;3/53/5,>

{|+{/j4^1/6`�j5^1/6`,>

vhwzlqg+7,>

wlwoh+**Whq |hduv ri wudglqj**,>

{wlfv+3/3158/3138/5,>

|wlfv+3/<3/63/5,>

bsohjvwu @ **Jdxvvldq_333Vwxghqw**>

bsohjfwo @ ~5 9 8 6�>

{|+{/j4^1/7`�j5^1/7`,>

judsksuw+**0f@4 0fi@fdf41sv**,>

hqgzlqg>

surf fgiw+{/qx,>

uhws+ 4 0 fgiwf+{/qx, ,>

hqgs>

surf sgiw+{/qx,>

uhws+ jdppd++qx.4,125, 12 jdppd+qx125, 12 vtuw+qx1-sl, 1-

+4.{a512qx,a+0+qx.4,125, ,>

hqgs>

Judskltxh 4151 Prgìolvdwlrq gh od orl gx pd{lpxp gx uhqghphqw gh o*lqglfh FDF73

Uhpdutxh 8 Qrxv yr|rqv fodluhphqw vxu oh judskltxh o*lq xhqfh gx fkrl{ gh od glvwulexwlrq I
vxu od orl gx pd{lpxp ghv uhqghphqwv gx FDF731 D wlwuh g*looxvwudwlrq/ prgl�hu od ydohxu ghv
ghjuìv gh olehuwì � gh od glvwulexwlrq gh Vwxghqw1 Hq sduwlfxolhu/ yìul�hu txh qrxv rewhqrqv oh fdv
gh od glvwulexwlrq jdxvvlhqqh oruvtxh � whqg yhuv .41

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì :



H{huflfh : D sduwlu ghv hvwlpdwlrqv suìfìghqwhv/ prqwuhu txh od orl jdxvvlhqqh hvw lqfdsdeoh
g*h{soltxhu ohv uhqghphqwv h{wuíphv gx FDF731 Srxu fhod/ frpsduhu od irqfwlrq txdqwloh J3�

�

dyhf ohv uhqghphqwv ohv soxv h{wuíphv41 Fdofxohu od suredelolwì txh "n� suhqqh ghv ydohxuv vxsì0
ulhxuhv dx{ vwdwlvwltxhv g*ruguh revhuyìhv uE6� srxu p @ 4> 5> 6> 7> 8> 43> 48> 531 Frqfoxuh1

qhz>

oleudu| sjudsk>

gdwd @ ordgg+**fdf0gm**,>

FDF73 @ gdwd^1/5`> 2- FDF 73 -2

| @ oq+FDF73,>

u @ sdfnu+| 0 odj4+|,,> 2- +orj,uhwxuqv ri wkh FDF73 lqgh{ -2

pxJdxvvldq @ phdqf+u,> 2- hvwlpdwhg sdudphwhuv iru wkh Jdxvvldq glvwulexwlrq -2

vljpdJdxvvldq @ vwgf+u,>

qx @ 6> 2- gi ri wkh Vwxghqw glvwulexwlrq -2

pxVwxghqw @ phdqf+u,> 2- hvwlpdwhg sdudphwhuv iru wkh Vwxghqw glvwulexwlrq -2

vljpdVwxghqw @ vwgf+u,2vtuw+qx2+qx05,,>

Q @ urzv+u,> 2- Qxpehu ri revhuydwlrqv ri wkh gdwdedvh -2

doskd @ vhtd+42433/42433/<3,>

{ @ fgiql+doskda+412Q,,>

{4 @ vljpdJdxvvldq - { . pxJdxvvldq>

{ @ fgiwfl+40doskda+412Q,/qx,>

{5 @ vljpdVwxghqw - { . pxVwxghqw>

u @ uhy+vruwf+u/4,,>

Qpd{ @ 43>

upd{ @ u^4=Qpd{`>

judskvhw>

ehjzlqg>

zlqgrz+4/5/3,>

bsqxp @ 5> bsiudph @ 3>

bsd{kw @ 3158> bsqxpkw @ 3153> bswlwokw @ 3158>

irqwv+**vlpsoh{ vlpjupd**,>

|odeho+**uhwxuq +lq shufhqw,**,>

{odeho+**_535d_534**,>

{wlfv+3/4/315/5,>

vhwzlqg+4,>

wlwoh+**Jdxvvldq glvwulexwlrq**,>

bsolqh @ rqhv+Qpd{/4,1-+4�6�3,�433-upd{�rqhv+Qpd{/4,�433-upd{�rqhv+Qpd{/4,1-+4�48�3,>

|wlfv+7/:/318/3,>

{|+doskd/433-{4,>

vhwzlqg+5,>

wlwoh+**Vwxghqw glvwulexwlrq**,>

|wlfv+8/53/518/3,>

{|+doskd/433-{5,>

judsksuw+**0f@4 0fi@fdf51sv**,>

hqgzlqg>

ohw lqg{ @ 4 5 6 7 8 43 48 53>

upd{ @ u^lqg{`>

{4 @ +upd{ 0 pxJdxvvldq, 12 vljpdJdxvvldq>

4� hvw ìjdo ã od wdlooh gh od edvh gh grqqìhv1

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì ;



Su4 @ 40fgiq+{4,aQ>

{5 @ +upd{ 0 pxVwxghqw, 12 vljpdVwxghqw>

Su5 @ 40+40fgiwf+{5/qx,,aQ>

rxwsxw iloh @ fdf51rxw uhvhw>

fdoo sulqwip+433-upd{�su4�su5/4�4�4/**(oi**�;�6,>

rxwsxw rii>

Ohv suredelolwìv Su
�
"n� A uE6�

�
vrqw ohv vxlydqwhv

p uE6� Q +3> 4, w�
4 49=48( 68=5(
5 46=96( 84=6(
6 45=;4( 8;=3(
7 45=67( 95=4(
8 43=;:( :8=:(
43 9=;4( 4=7( <<=9(
48 8=45( :3=;( 433(
53 6=;9( 433( 433(

Judskltxh 4161 Txdqwloh J�4
Q

+�,

415 Oh wkìruëph gh Ilvkhu0Wlsshw

Wkìruëph 4 +Ilvkhu0Wlsshw, Vxssrvrqv Q yduldeohv doìdwrluhv [�> = = = >[?> = = = >[� lqgì0
shqgdqwhv hw gh píph orl gh glvwulexwlrq I1 V*lo h{lvwh ghv frqvwdqwhv d� hw e� hw xqh glvwulexwlrq

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì <



olplwh qrq gìjìqìuìh J whoohv txh

olp
�3<"

Su

�
"n� � e�

d�
� {

�
@J +{, ;{ 5 U +418,

doruv J dssduwlhqw ã o*xq ghv wurlv w|shv vxlydqwv gh glvwulexwlrq =

+Jxpeho, J +{, @ �+{, @ h{s +�h3%, { 5 U j +{, @ h{s +�{� h3%,

+Iuìfkhw, J +{, @ 
k +{, @

�
3
h{s +�{3k,

{ � 3
{ A 3

j +{, @

�
3

�{3E�nk� h{s +�{3k,

+Zhlexoo, J +{, @ �k +{, @

�
h{s +� +�{,k,
4

{ � 3
{ A 3

j +{, @

�
� +�{,k3� h{s +� +�{,k,
3

H{huflfh ; Frqvlgìuhu od orl h{srqhqwlhooh H� � I +{, @ 4� h3%1 Hq srvdqw d� @ 4 hw e� @
oqQ / prqwuhu dqdo|wltxhphqw txh

�
"n� � e�

�
@d� whqg dv|pswrwrtxhphqw yhuv od glvwulexwlrq

gh Jxpeho1

H{huflfh < Uhsuhqguh o*h{huflfh suìfìghqw/ hw looxvwuhu judskltxhphqw od frqyhujhqfh srxu Q @

5> 8> 43> 481 Hwxglhu od ylwhvvh vxs
����+{,� ^I +{. oqQ,`�

��� gh od frqyhujhqfh hq orl1 Frqfoxuh1

qhz>

oleudu| sjudsk>

surf fgiH{s+{,>

orfdo fgi>

fgi @ 4 0 h{s+0{,>

uhws+ plvvh{+fgi/fgi 1? 3, ,>

hqgs>

surf +4, @ fgiPd{+FGI/Q/{,>

orfdo FGI=surf>

orfdo |>

| @ FGI+{,aQ>

uhws+|,>

hqgs>

surf fgiJxpeho+{,>

orfdo fgi>

fgi @ h{s+0h{s+0{,,>

uhws+fgi,>

hqgs>

{ @ vhtd+08/3134/4334,>

Q @ 5�8�43�48>

I @ fgiH{s+{,>

Ibq @ fgiPd{+)fgiH[S/Q/{,>

Ibq5 @ fgiPd{+)fgiH[S/Q/{.oq+Q,,>

Ibq6 @ fgiPd{+)fgiH[S/83/{.oq+83,,>

J @ fgiJxpeho+{,>

judskvhw>

ehjzlqg>

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 43



zlqgrz+5/5/3,>

bsgdwh @ ****> bsqxp @ 5> bsow|sh @ 9�6�4�7>

bsqxpkw @ 3153> bsd{kw @ 3158> bsiudph @ 3>

irqwv+**vlpsoh{ vlpjupd**,>

|wlfv+3/4/315/5,>

{wlfv+3/8/4/5,>

vhwzlqg+4,>

{odeho+**{**,>

|odeho+**I+{,**,>

{|+{/I,>

vhwzlqg+5,>

|odeho+**_535C^_534I+{,_535C`_534^Q`**,>

bsohjvwu @ **Q @ 5_333Q @ 8_333Q @ 43_333Q @ 48**>

bsohjfwo @ ~5 9 9 5�>

{|+{/Ibq,>

{wlfv+05/8/4/5,>

vhwzlqg+6,>

|odeho+**_535C^_534I+{.oq+Q,,_535C`_534^Q`**,>

bsohjfwo @ ~5 9 8 5�>

{|+{/Ibq5,>

vhwzlqg+7,>

|odeho+**FGI**,>

bsohjvwu @ **Jxpeho_333Q @ 83**>

bsozlgwk @ 3�518>

{|+{/J�Ibq6,>

judsksuw+**0f@4 0fi@frqy41sv**,>

hqgzlqg>

Q @ vhtd+4/4/433,*>

Ib @ fgiPd{+)fgiH[S/Q/{.oq+Q,,>

hsv @ pd{f+dev+Ib0J,,>

judskvhw>

bsgdwh @ ****> bsqxp @ 5> bsiudph @ 3>

{odeho+**Q**,>

judsksuw+**0f@4 0fi@frqy51sv**,>

{|+Q*/oq+hsv,,>

H{huflfh 43 Uhsuhqguh oh frgh JDXVV suìfìghqw hw looxvwuhu od frqyhujhqfh judskltxhphqw ã
sduwlu ghv irqfwlrqv gh ghqvlwì1

416 Frpsoìphqw eleolrjudskltxh

O*xq ghv duwlfohv ohv soxv derxwlv vxu od wkìrulh xqlglphqvlrqqhooh ghv h{wuíphv hvw fhoxl gh
Jqhghqnr ^4<76`1 Yrxv wurxyhuh} ghv lqirupdwlrqv vxu ohv vwdwlvwltxhv g*ruguh gdqv oh pdqxho
gh uìiìuhqfh gh Gdylg ^4<;4`1

^Gdylg` Gdylg/ K1 D1 ^4<;4`/ Rughu Vwdwlvwlfv/Zloh| Vhulhv lq Suredelolw| dqg Pdwkhpdwlfdo
Vwdwlvwlfv/ vhfrqgh ìglwlrq/ Mrkq Zloh| ) Vrqv/ Qhz \run +suhplëuh ìglwlrq = 4<:3,

^Jqhghqnr` Jqhghqnr/ E1 ^4<76`/ Vxu od glvwulexwlrq olplwh gx whuph pd{lpxp g*xqh vìulh
doìdwrluh/ Dqqdov ri Pdwkhpdwlfv/ 77/ 7560786

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 44



Judskltxh 4171 Frqyhujhqfh gh ^I +{. oqQ,`Q yhuv od glvwulexwlrq gh Jxpeho

Judskltxh 4181 Judskh gh oq
�
vxs

����+{,� ^I +{. oqQ,`Q
����

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 45



5
Od glvwulexwlrq jìqìudolvìh ghv h{wuíphv

514 Gì�qlwlrq gh od glvwulexwlrq JHY

Od glvwulexwlrq JHY hvw gì�qlh gh od idêrq vxlydqwh

J+{, @

;?
= h{s

�
� �

4 . �
�%3>

j

��3 �

1

�
vl � 9@ 3

h{s
�� h{s

�%3>
j

��
vl � @ 3

+514,

Oh vxssruw gh J hvw � @
�
{ = 4 . �

�%3>
j

�
A 3

�
1 Fhwwh irqfwlrq gh glvwulexwlrq fruuhvsrqg ã

od orl gh suredelolwì gh Yrq Plvhv/ pdlv hooh hvw soxv frqqxh vrxv oh qrp gh �Jhqhudol}hg
H{wuhph Ydoxh glvwulexwlrq� +JHY,1 Qrxv dyrqv doruv ohv fruuhvsrqgdqfhv vxlydqwhv =

Jxpeho � @ 3
Iuìfkhw � A 3
Zhlexoo � ? 3

H{huflfh 44 Hfuluh xqh surfìgxuh txl fdofxoh J+{,1

surf fgiJHY+{/px/vljpd/{l,>

orfdo |/h/fgi>

{ @ +{ 0 px, 12 vljpd>

| @ 4 . {l 1- {>

h @ | 1A 3>

| @ | 1- h . bbpdfkhsv 1- +40h,>

fgi @ h{s+0+ |a+0412{l, ,,>

fgi @ fgi 1- h . +40h, 1- +{l 1? 3,>

uhws+fgi,>

hqgs>



515 Txhotxhv sursulìwìv

Od irqfwlrq gh ghqvlwì gh od glvwulexwlrq JHY hvw

j+{, @
4

�

�
4 . �

�
{� �

�

��3 �n1

1

h{s

#
�
�
4 . �

�
{� �

�

��3�
1

$
+515,

H{huflfh 45 Hfuluh xqh surfìgxuh txl fdofxoh j +{,1

surf sgiJHY+{/px/vljpd/{l,>

orfdo |/h/sgi>

{ @ +{ 0 px, 12 vljpd>

| @ +4 . {l 1- {,>

h @ | 1A 3>

| @ | 1- h . bbpdfkhsv - +40h,>

sgi @ +|a+0+4.{l,12{l,, 1- h{s+ 0+|a+0412{l,, , 12 vljpd>

sgi @ sgi 1- h>

uhws+sgi,>

hqgs>

Oh txdqwloh J3� +�, hvw grqqì sdu od irupxoh vxlydqwh =

J3� +�, @ �� �

�

k
4� +� oq�,31

l
+516,

H{huflfh 46 Hfuluh xqh surfìgxuh txl fdofxoh J3� +�,1

surf fgiJHYl+doskd/px/vljpd/{l,>

orfdo fgil>

doskd @ plvvh{+plvvh{+doskd/doskd 1?@ 3,/ doskd 1A@ 4,>

fgil @ px 0 vljpd1-+4 0 +0oq+doskd,,a+0{l,,12{l>

uhws+fgil,>

hqgs>

H{huflfh 47 Hfuluh xqh surfìgxuh txl vlpxoh ghv qrpeuhv doìdwrluhv gh od glvwulexwlrq JHY +�>�> �,1

surf uqgJHY+u/f/px/vljpd/{l,>

orfdo x>

x @ fgiJHYl+uqgx+u/f,/px/vljpd/{l,>

uhws+x,>

hqgs>

516 Hvwlpdwlrq sdu od pìwkrgh gx pd{lpxp gh yudlvhpeodqfh

Vrlw � oh yhfwhxu ghv sdudpëwuhv1 Qrxv dyrqv

� @

5
7 �

�
�

6
8

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 47



Qrxv frqvlgìurqv xq ìfkdqwloorq gh grqqìhv i[|j gh glphqvlrq W @ *Q dyhf * 5 U1 Qrxv
glylvrqv fhw ìfkdqwloorq hq Q eorfv hw qrxv gì�qlvvrqv "n? gh od idêrq vxlydqwh

"n? @ pd{
��

[�n?E|3��> w @ 4> = = = > *
��

+517,

O*h{suhvvlrq gh od yudlvhpeodqfh gh o*revhuydwlrq q hvw grqf

O
�
"n? > �

�
@

4

�

�
4 . �

�
"n? � �

�

��3� �n1
1

�

h{s

#
�
�
4 . �

�
"n? � �

�

��3 �

1

$
+518,

Qrxv hq gìgxlvrqv o*h{suhvvlrq vxlydqwh srxu od orj0yudlvhpeodqfh =

c
�
"n? > �

�
@ � oq� �

�
4 . �

�

�
oq

�
4 . �

�
"n? � �

�

��
�
�
4 . �

�
"n? � �

�

��3 �

1

+519,

O*hvwlpdwhxu gx pd{lpxp gh yudlvhpeodqfh fruuhvsrqg doruv ã

a��w @ dujpd{
wMX

�[
?'�

c
�
"n? > �

�
+51:,

dyhf � o*hvsdfh ghv sdudpëwuhv1 O*hvwlpdwlrq gh o*h{suhvvlrq +51:, hvw uhodwlyhphqw dlvìh ã frqgl0
wlrq gh suhqguh txhotxhv suìfdxwlrqv/ qrwdpphqw srxu od vsìfl�fdwlrq gh � +ã fdxvh gh od
vlqjxodulwì dx srlqw � @ 3,1

H{huflfh 48 Prqwuhu txh o*h{suhvvlrq gh od pdwulfh mdfrelhqqh
�
C>c +"

n
? > �, Cjc +"

n
? > �, C1c +"

n
? > �,

�
fruuhvsrqg ã

C>c
�
"n? > �

�
@

4. � � $
3
�

1

�$

Cjc
�
"n? > �

�
@

�
+4 . �,� $3

�

1

�
+"n? � �,� �$

�2$

C1c
�
"n? > �

�
@

�
4� $3

�

1

�� 4

�2
oq$ � +"n? � �,

��$

�
� +"n? � �,

�$
+51;,

dyhf

$ @ 4 . �

�
"n? � �

�

�
+51<,

H{huflfh 49 Hfuluh xqh surfìgxuh txl hvwlph ohv sdudpëwuhv gh glvwulexwlrq JHY +�> �> �, sdu od
pìwkrgh gx pd{lpxp gh yudlvhpeodqfh dyhf xq mdfrelhq dqdo|wltxh1 D�q gh vlpsol�hu oh frgh/
wudlwhu xqltxhphqw oh fdv � A 31

ghfoduh pdwul{ bpohJHYbgdwd>

ghfoduh pdwul{ bpohJHYbdoju @ 4>

surf +6, @ pohJHY+gdwd/vy,>

orfdo px3/vljpd3/{l3>

orfdo j/uhwfrgh>

orfdo wkhwd/vwghuu/Pfry/Orjo>

orfdo px/vljpd/{l/SduQdphv>

li vy @@ 3>

vljpd3 @ vtuw+92sl, - vwgf+gdwd,>

px3 @ phdqf+gdwd, 0 318::5 - vljpd3>

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 48



{l3 @ 3143>

vy @ px3�vljpd3�{l3>

hqgli>

bpohJHYbgdwd @ gdwd>

li bpohJHYbdoju @@ 4>

brsjgsuf @ )bpohJHYbjudglhqw>

~wkhwd/OrjO/j/uhwfrgh� @ rswpxp+)bpohJHYbiq/vy,>

hovh>

btqbjudgSurf @ )bpohJHYbjudglhqw>

~wkhwd/OrjO/j/uhwfrgh� @ Tqhzwrq+)bpohJHYbiq/vy,>

hqgli>

~px/vljpd/{l� @ bpohJHYbsdudphwhuv+wkhwd,>

uhws+px/vljpd/{l,>

hqgs>

surf bpohJHYbiq+wkhwd,>

orfdo px/vljpd/{l/z/orjo>

~px/vljpd/{l� @ bpohJHYbsdudphwhuv+wkhwd,>

z @ 4 . {l-+bpohJHYbgdwd0px,2vljpd>

z @ plvvh{+z/z1?@3,>

orjo @ 0 oq+vljpd, 0 +4.{l,-oq+z,2{l 0 za+042{l,>

uhws+ 0vxpf+sdfnu+orjo,, ,>

hqgs>

surf bpohJHYbjudglhqw+wkhwd,>

orfdo px/vljpd/{l/j>

orfdo z/[f/zb{l/vljpdbz/[fbz>

~px/vljpd/{l� @ bpohJHYbsdudphwhuv+wkhwd,>

[f @ +bpohJHYbgdwd0px,2vljpd>

z @ 4 . {l-[f>

z @ plvvh{+z/z1?@3,>

zb{l @ za+042{l,>

vljpdbz @ vljpd - z>

[fbz @ [f 12 z>

j @ }hurv+urzv+bpohJHYbgdwd,/6,>

j^1/4` @ ++4.{l, 0 zb{l, 12 vljpdbz>

j^1/5` @ +j^1/4`1-+bpohJHYbgdwd0px, 0 4,2vljpd>

j^1/6` @ +40zb{l, 1- + oq+z,2{l 0 [fbz, 2 {l 0 [fbz>

li bpohJHYbdoju @@ 4>

uhws+ 0vxpf+sdfnu+j,,* ,>

hovh>

uhws+ 0vxpf+sdfnu+j,, ,>

hqgli>

hqgs>

surf +6, @ bpohJHYbsdudphwhuv+wkhwd,>

orfdo px/vljpd/{l>

px @ wkhwd^4`>

vljpd @ vtuw+wkhwd^5`a5,> 2- srvlwlyh sdudphwhu -2

{l @ vtuw+wkhwd^6`a5,> 2- srvlwlyh sdudphwhu -2
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uhws+px/vljpd/{l,>

hqgs>

H{huflfh 4: Vlpxohu 433 qrpeuhv doìdwrluhv gh od glvwulexwlrq JHY +4> 4> 4, hw hvwlphu ohv sd0
udpëwuhv +�>�> �, dyhf od surfìgxuh pohJHY1

qhz>

oleudu| rswpxp>

uqgvhhg 456>

&lqfoxgh jhy1vuf>

&lqfoxgh pohjhy1vuf>

px @ 4>

vljpd @ 4>

{l @ 4>

{ @ uqgJHY+433/4/px/vljpd/{l,>

vy @ px�vljpd�{l>

rxwsxw iloh @ jhy41rxw uhvhw>

bpohJHYbdoju @ 3>

fdoo pohJHY+{/vy,>

rxwsxw rii>

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

TQhzwrq Yhuvlrq 61516< 423<25334 7=3: sp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

uhwxuq frgh @ 3

qrupdo frqyhujhqfh

Ydoxh ri remhfwlyh ixqfwlrq 54:1;94935

Sdudphwhuv Hvwlpdwhv Judglhqw

00000000000000000000000000000000000000000

S34 413669 313338

S35 41357< 0313335

S36 4133<8 313337

Qxpehu ri lwhudwlrqv <

Plqxwhv wr frqyhujhqfh 3133333

H{huflfh 4; Frpsoìwhu od surfìgxuh pohJHY d�q g*rewhqlu o*hqvhpeoh ghv vwdwlvwltxhv +pdwulfh
gh fryduldqfh/ whvw gh vwxghqw/ sydoxh/ hwf1,1 Gh soxv/ dmrxwhu xq d!fkdjh d�q txh od vruwlh
uhvvhpeoh ã fhooh0fl =
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

pohJHY 0 Jhqhudol}hg H{wuhph Ydoxh 423<25334 6=8< sp

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

Wrwdo revhuydwlrqv= 433

Plvvlqj revhuydwlrqv= 3

Xvdeoh revhuydwlrqv= 433

Ydolg fdvhv= 433

Qxpehu ri sdudphwhuv= 6

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 4:



Qxpehu ri xquhvwulfwhg sdudphwhuv= 6

Ghjuhhv ri iuhhgrp= <:

Ydoxh ri wkh pd{lpl}hg orj0olnholkrrg ixqfwlrq= 054:1;9493

Phdq orj0olnholkrrg= 0514:;95

Sdudphwhuv hvwlpdwhv vwg1huu1 w0vwdwlvwlf s0ydoxh

00000000000000000000000000000000000000000000000000000000000000000000000000

px 41366894 3144:5:5 ;1;46688 31333333

vljpd 41357<4: 3148974: 91885779 31333333

{l 4133<7;7 3146677; :1897934 31333333

Fryduldqfh pdwul{= lqyhuvh ri wkh qhjdwlyh Khvvldq1

517 Dssolfdwlrqv

Gdqv od sudwltxh/ qrxv fkhufkrqv ã prgìolvhu od glvwulexwlrq gh "n? ã sduwlu g*xq ìfkdqwloorq1
Gdqv oh fdguh g*dssolfdwlrqv pìwìrurorjltxhv/ od gì�qlwlrq g*xq eorf hvw vrxyhqw wuëv idfloh hw
fruuhvsrqg sdu h{hpsoh ã xqh orqjxhxu ìjdoh ã xq dq1 Gdqv fh fdv/ rq prgìolvh od glvwulexwlrq
gx pd{lpxp dqqxho1 Fhshqgdqw/ hq jìqìudo/ oh fkrl{ gh od wdlooh ghv eorfv hvw gl!floh1 Lo idxw txh
od sìulrgh gh uìiìuhqfh gx eorf vrlw vx!vdphqw orqjxh srxu txh od wkìrulh ghv h{wuíphv sxlvvh
v*dssoltxhu1 Lo idxw dxvvl txh qrxv glvsrvlrqv g*dvvh} gh grqqìhv srxu rewhqlu ghv hvwlpdwlrqv
frqyhqdeohv1

Hq �qdqfh/ lo q*h{lvwh sdv gh frqvhqvxv vxu od wdlooh * ghv eorfv1 Gdqv ohv h{hpsohv txl vxlyhqw/
qrxv suhqrqv * ìjdo ã xq prlv +sdu h{hpsoh 55 mrxuv gh wudglqj,1

Uhpdutxh 9 Prgl�hu od wdlooh ghv eorfv ghv h{hpsohv txl vxlyhqw d�q gh yrlu od vhqvlelolwì ghv
uìvxowdwv ã *1

51714 Oh frqfhsw gh whpsv gh uhwrxu

Srxu dssoltxhu od wkìrulh ghv h{wuíphv ã od �qdqfh/ lo hvw qìfhvvdluh g*lqwurgxluh od qrwlrq gh
whpsv gh uhwrxu1 Frqvlgìurqv xq ìyìqhphqw H d|dqw xqh suredelolwì g*rffxuhqfh ìjdoh ã �1
Od orl g*dssdulwlrq gh fhw ìyìqhphqw hvw doruv xqh yduldeoh doìdwrluh jìrpìwultxh gh suredelolwì
�1 Vrq hvsìudqfh pdwkìpdwltxh hvw

� @
4

�
+5143,

� hvw oh whpsv gh uhwrxu gh H1

H{hpsoh 4 Frqvlgìurqv xqh YdU <<(1 Oh whpsv gh uhwrxu dvvrflì ã o*ìyìqhphqw �gìsdvvhphqw
gh od YdU� hvw

� @
4

4� 3=<<
@ 433 +5144,

Vl od sìulrgh gh gìwhqwlrq hvw gh 4 mrxu/ oh whpsv gh uhwrxu gh od YdU <<( hvw 433 mrxuv1 Fhod
yhxw gluh tx*rq gìsdvvh od YdU mrxuqdolëuh hq pr|hqqh wrxv ohv 433 mrxuv1

Gì�qlwlrq 4 Vrlw � @ Su i"n? � {j1 Oh whpsv gh uhwrxu gh o*ìyìqhphqw Su i"n? A {j hvw ìjdo ã
+4� �,3� sìulrghv gh uìiìuhqfh1 Oh whpsv gh uhwrxu hq mrxuv hvw grqf

� @ *
4

4� �
+5145,

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 4;



Uhpdutxh : Qrxv srxyrqv frpsduhu ohv uìvxowdwv hqwuh xqh Y dU wudglwlrqqhooh hw xqh Y dU
JHY ã sduwlu gh od uhodwlrq vxlydqwh =

�B,V @ 4� * +4� �V�+, +5146,

51715 Frqvwuxfwlrq gh od YdU JHY

Uhpdutxh ; Od surfìgxuh Tqhzwrq q*hvw sdv dvvh} shuirupdqwh1 F*hvw srxutxrl qrxv xwlolvrqv
od eleolrwkëtxh Rswpxp1

H{huflfh 4< Fdofxohu od YdU JHY srxu ohv sruwhihxloohv vxlydqwv =

Sruwhihxlooh FDF73 GrzMrqhv
S4 4 3
S5 3 4
S6 4 4
S7 4 �4

Frpsduhu fhooh0fl dyhf ohv YdUv jdxvvlhqqh hw klvwrultxh1 D�q g*ìylwhu xqh surixvlrq gh uìvxowdwv/
frqvlgìuhu xqltxhphqw ohv srvlwlrqv frxuwhv1

qhz>

oleudu| rswpxp>

uqgvhhg 456>

&lqfoxgh pohjhy1vuf>

&lqfoxgh jhy1vuf>

gdwd @ ordgg+**fdf0gm**,>

FDF73 @ gdwd^1/5`> 2- FDF 73 -2

GM @ gdwd^1/6`> 2- Grz Mrqhv -2

| @ sdfnu+FDF73�GM,>

ohw Sruwirolr^7/5` @ 4 3

3 4

4 4

4 04>

gdwd @ oq+|-Sruwirolr*,>

u @ uhdo+gdwd 0 odj4+gdwd,,>

Qrev @ urzv+u,>

yduskl @ 55> 2- rqh prqwk ri wudglqj -2

ohw doskdYdU^4/6` @ 31<< 31<<9 31<<<>

wdx @ 412+40doskdYdU,>

doskdJHY @ 4 0 +412wdx-yduskl,>

ohw vy @ 3>

bbrxwsxw @ 4>

YdU4 @ }hurv+7/6,>

YdU5 @ }hurv+7/6,>

YdU6 @ }hurv+7/6,>

l @ 4>

gr xqwlo l A 7>

px @ phdqf+sdfnu+u^1/l`,,>

vljpd @ vwgf+sdfnu+u^1/l`,,>
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YdU4^l/1` @ vljpd-fgiql+doskdYdU,> 2- Jdxvvldq YdU -2

YdU5^l/1` @ 0txdqwloh+sdfnu+u^1/l`,/40doskdYdU*,*> 2- Klvwrulfdo YdU -2

eorfn @ uhvkdsh+u^1/l`/Qrev2yduskl/yduskl,*>

plq @ 0plqf+eorfn,>

~px/vljpd/{l� @ pohJHY+plq/vy,>

YdU6^l/1` @ fgiJHYl+doskdJHY/px/vljpd/{l,> 2- JHY YdU -2

l @ l . 4>

hqgr>

rxwsxw iloh @ jhy51rxw uhvhw>

fdoo sulqwip+433-YdU4/4/**(oi**�;�6,> sulqw>

fdoo sulqwip+433-YdU5/4/**(oi**�;�6,> sulqw>

fdoo sulqwip+433-YdU6/4/**(oi**�;�6,> sulqw>

rxwsxw rii>

Qrxv rewhqrqv ohv uìvxowdwv vxlydqwv =

YdU Jdxvvlhqqh
Sruwhihxlooh YdU <<( YdU <<19( YdU <<1<(

S4 61:;3 71643 81355
S5 51;<9 61635 61;7:
S6 517:6 51;4< 615;8
S7 :1937 ;199< 431434

YdU Klvwrultxh
Sruwhihxlooh YdU <<( YdU <<19( YdU <<1<(

S4 7149; :14:7 451554
S5 615<9 81:73 :173;
S6 51;95 716<5 91::6
S7 ;144; 4716<6 5:1:59

YdU JHY
Sruwhihxlooh YdU <<( YdU <<19( YdU <<1<(

S4 61754 81486 ;1<5<
S5 51::; 717;5 ;1:;7
S6 516:8 619<4 91;;6
S7 918:; 431834 4<1::7

Uhpdutxh < Ohv uìvxowdwv suìfìghqwv vrqw h{sulpìv hq srxufhqwdjh1 D sduwlu gh od ghuqlëuh
ydohxu ghv frxuv erxuvlhuv/ h{sulphu ohv uìvxowdwv hq hxurv1 Hq gìgxluh oh prqwdqw frqvrppì ghv
irqgv sursuhv srxu xqh sìulrgh gh gìwhqwlrq gh 43 mrxuv1 Glvfxwhu gh od shuwlqhqfh gh od YdU
JHY sdu udssruw dx{ dxwuhv prgëohv vwdwlvwltxhv/ ã o*ìyroxwlrq gh od FDG hw gh od plvh hq sodfh
gh surmhwv g*doorfdwlrq gh irqgv sursuhv vxu edvh ìfrqrpltxh1

H{huflfh 53 Uhsuhqguh oh surjudpph hw dgrswhu xqh prgìolvdwlrq hq whuph gh yduldwlrqv gh
sul{ hw qrq soxv hq whuph gh uhqghphqwv1 Glvfxwhu ohv uìvxowdwv1

H{huflfh 54 Uhsurgxluh ohv uìvxowdwv gh Eh}dw hw Qlnhjkedol ^5333` +wdeohv 514 hw 515 sdjhv
54�55,1

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 53



51716 Frqvwuxfwlrq gh vfìqdulrv gh fulvh xqlglphqvlrqqhov

H{huflfh 55 Frqvwuxluh ohv ìfkhoohv gh ulvtxh srxu ohv srvlwlrqv frxuwhv hw orqjxhv vxu ohv lqglfhv
FDF73 hw GrzMrqhv1

qhz>

oleudu| rswpxp/sjudsk>

uqgvhhg 4567898>

&lqfoxgh pohjhy1vuf>

&lqfoxgh jhy1vuf>

gdwd @ ordgg+**fdf0gm**,>

FDF73 @ gdwd^1/5`> 2- FDF 73 -2

GM @ gdwd^1/6`> 2- Grz Mrqhv -2

| @ sdfnu+FDF73�GM,>

gdwd @ oq+|,>

u @ gdwd 0 odj4+gdwd,>

Qrev @ urzv+u,>

yduskl @ 55> 2- rqh prqwk ri wudglqj -2

|hdu @ vhtd+4/4/433,>

wdx @ 598-|hdu> 2- uhwxuq wlph +lq wudglqj gd|v, -2

doskd @ 4 0 yduskl2wdx> 2- fruuhvsrqglqj frqilghqfh ohyho -2

ohw vy @ 3>

bbrxwsxw @ 3>

vwuhvvbVkruw @ }hurv+433/5,>

vwuhvvbOrqj @ }hurv+433/5,>

l @ 4>

gr xqwlo l A 5>

eorfn @ uhvkdsh+u^1/l`/Qrev2yduskl/yduskl,*>

plq @ 0plqf+eorfn,>

~px/vljpd/{l� @ pohJHY+plq/vy,>

vwuhvvbOrqj^1/l` @ fgiJHYl+doskd/px/vljpd/{l,>

pd{ @ pd{f+eorfn,>

~px/vljpd/{l� @ pohJHY+pd{/vy,>

vwuhvvbVkruw^1/l` @ fgiJHYl+doskd/px/vljpd/{l,>

l @ l . 4>

hqgr>

ohw lqg{ @ 8 43 58 83 :8 433>

rxwsxw iloh @ jhy61rxw uhvhw>

fdoo sulqwip+0433-vwuhvvbOrqj^lqg{/1`/4/**(oi**�;�5,> sulqw>

fdoo sulqwip+433-vwuhvvbVkruw^lqg{/1`/4/**(oi**�;�5,> sulqw>

rxwsxw rii>

judskvhw>

bsgdwh @ ****> bsqxp @ 5> bsiudph @ 3>

bsow|sh @ 9�6> bsvw|sh @ ;�<> bsofwuo @ 43>

{wlfv+3/433/43/5,>
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|wlfv+073/3/43/5,>

{odeho+**Uhwxuq wlph +lq |hduv,**,>

|odeho+**Ulvn vfdoh +lq (,**,>

bsohjvwu @ **FDF73_333GrzMrqhv**>

bsohjfwo @ ~5 8 918 718�>

judsksuw+**0f@4 0fi@jhy61sv**,>

{|+|hdu/0433-vwuhvvbOrqj,>

Qrxv rewhqrqv ohv uìvxowdwv vxlydqwv =

Hfkhoohv gh Ulvtxh
srxu ghv srvlwlrqv orqjxhv +hq (,

Whpsv gh Uhwrxu FDF73 GrzMrqhv
8 0<1<6 043137
43 0451;8 0461<4
58 04:1<8 054168
83 056134 05<17;
:8 05918< 06818<
433 05<177 07319:

Hfkhoohv gh Ulvtxh
srxu ghv srvlwlrqv frxuwhv +hq (,

Whpsv gh Uhwrxu FDF73 GrzMrqhv
8 <1<8 9146
43 46139 :16;
58 4;199 <169
83 57174 44146
:8 5;188 45163
433 641<4 4614<

Uhpdutxh 43 Vl qrxv frpsdurqv fhv uìvxowdwv dyhf fhx{ gh ^FUU`/ qrxv yr|rqv tx*lov vrqw wuëv
gl�ìuhqwv1 Prqwuhu doruv txh oh fkrl{ gh * q*hvw sdv qhxwuh1 Glvfxwhu ghv ydohxuv shuwlqhqwhv gh *
srxu idluh ghv vfìqdulrv gh fulvh1 Txho hvw doruv o*lpsdfw vxu od YdU JHY suìfìghqwh B Frqfoxuh1

H{huflfh 56 Frpphqw srxyrqv qrxv dgdswhu oh surjudpph suìfìghqw srxu fuìhu ghv vfìqdulrv
gh fulvh srxu ghv sruwhihxloohv g*dfwliv �qdqflhuv B

H{huflfh 57 D sduwlu ghv ydohxuv
�
a��w> a��w> a��w

�
hvwlpìhv suìfìghpphqw/ vlpxohu ghv wudmhf0

wrluhv g*xq surfhvvxv gh glvwulexwlrq JHY1 Fdofxohu qxpìultxhphqw od sxlvvdqfh gh o*hvwlpdwhxu
PO hq irqfwlrq gh od wdlooh ghv wudmhfwrluhv1 D sduwlu gh frpelhq g*revhuydwlrqv srxyrqv0qrxv
frqvlgìuhu txh qrxv dyrqv ghv hvwlpdwlrqv �frqyhqdeohv� B Glvfxwhu doruv gh od shuwlqhqfh gh
o*xwlolvdwlrq gh od wkìrulh ghv h{wuíphv srxu od jhvwlrq ghv ulvtxhv gh pdufkì1

518 Frpsoìphqw eleolrjudskltxh

Yrxv wurxyhuh} od gìulydwlrq gh od pdwulfh g*lqirupdwlrq gh Ilvkhu gdqv ^SZ ;3`1 Ohv wurlv
dxwuhv duwlfohv ^Krvnlqj`/ ^Pdfohrg` hw ^SZ ;6` vrqw frqvdfuìv ã o*lpsoìphqwdwlrq gh o*hvwlpdwhxu
gx pd{lpxp gh yudlvhpeodqfh1

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 55



Judskltxh 5141 Whpsv gh uhwrxu srxu ohv srvlwlrqv orqjxhv

^Krvnlqj` Krvnlqj/ M1U1P1 ^4<;8`/ Pd{lpxp olnholkrrg hvwlpdwlrq ri wkh sdudphwhuv ri wkh
jhqhudol}hg h{wuhph ydoxh glvwulexwlrq/ Dssolhg Vwdwlvwlfv/ 67/ 6340643

^Pdfohrg` Pdfohrg/ D1M1 ^4<;<`/ Frpphqw rq �Pd{lpxp olnholkrrg hvwlpdwlrq ri wkh sdud0
phwhuv ri wkh jhqhudol}hg h{wuhph ydoxh glvwulexwlrq�/ Dssolhg Vwdwlvwlfv/ 6;/ 4<;0
4<<

^SZ ;3` Suhvfrww/ S1 hw D1W1 Zdoghq ^4<;3`/ Pd{lpxp olnholkrrg hvwlpdwlrq ri wkh sd0
udphwhuv ri wkh jhqhudol}hg h{wuhph ydoxh glvwulexwlrq/ Elrphwulnd/ 9:/ :560:57

^SZ ;6` Suhvfrww/ S1 hw D1W1Zdoghq ^4<;6`/ Pd{lpxp olnholkrrg hvwlpdwlrq ri wkh sdud0
phwhuv ri wkh wkuhh0sdudphwhu jhqhudol}hg h{wuhph ydoxh glvwulexwlrq iurp fhqvruhg
vdpsohv/ Mrxuqdo ri vwdwlvwlfdo frpsxwdwlrq dqg vlpxodwlrq/ 49/ 5740583

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 56
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6
Ohv glvwulexwlrqv pxowlglphqvlrqqhoohv ghv h{wuíphv

614 Ohv frsxohv

H{huflfh 58 Surjudpphu od sgi hw od fgi gh od frsxoh Qrupdoh ã ghx{ glphqvlrqv1

surf fgiQrupdo5Frsxod+x4/x5/ukr,>

orfdo fgi>

fgi @ fgieyq+fgiql+x4,/fgiql+x5,/ukr,>

uhws+fgi,>

hqgs>

surf sgiQrupdo5Frsxod+x4/x5/ukr,>

orfdo {4/{5/{4vtu/{5vtu/ukr5/sgi>

{4 @ fgiql+x4,>

{5 @ fgiql+x5,>

{4vtu @ {4a5>

{5vtu @ {5a5>

ukr5 @ ukra5>

sgi @ h{s+0318 12 +40ukr5, 1- +{4vtu . {5vtu 0 5-ukr1-{41-{5,, 12 vtuw+40ukr5, >

sgi @ sgi 1- h{s+318 1- +{4vtu . {5vtu,,>

uhws+sgi,>

hqgs>

H{huflfh 59 Surjudpphu od sgi hw od fgi gh od frsxoh Jxpeho1

surf fgiJxpehoFrsxod+x/y/doskd,>

orfdo fgi>

x @ 0oq+x,>

y @ 0oq+y,>

fgi @ h{s+ 0 + xadoskd . yadoskd ,a+412doskd, ,>



uhws+fgi,>

hqgs>

surf sgiJxpehoFrsxod+x/y/doskd,>

orfdo xwlogh/ywlogh/fgi/sgi/ehwd/z>

xwlogh @ 0oq+x,>

ywlogh @ 0oq+y,>

z @ xwloghadoskd . ywloghadoskd>

ehwd @ 412doskd>

fgi @ h{s+ 0 +zaehwd, ,>

sgi @ ++xwlogh1-ywlogh,a+doskd04,, 1- ++zaehwd, . doskd 0 4, 12

+za+50ehwd,, 12 +x 1- y,>

uhws+sgi 1- fgi,>

hqgs>

H{huflfh 5: Frpsduhu ohv oljqhv gh qlyhdx ghv ghqvlwìv ghv glvwulexwlrqv dyhf ghv pdujlqdohv
xqliruphv hw jdxvvlhqqhv1 Ohv sdudpëwuhv ghv frsxohv Qrupdoh hw Jxpeho fruuhvsrqgurqw ã xq
wdx gh Nhqgdoo ìjdo ã 3181

qhz>

oleudu| sjudsk>

&lqfoxgh frsxod1vuf>

x @ 31334�vhtd+3134/3134/<<,�31<<<> y @ x*>

{ @ vhtd+06/3134/934,> | @ {*>

wdx @ 318> 2- Nhqgdoo*v wdx -2

ukr @ vlq+sl25-wdx,> 2- Fruuhvsrqglqj sdudphwhu iru wkh Qrupdo frsxod -2

doskd @ 42+40wdx,> 2- Fruuhvsrqglqj sdudphwhu iru wkh Jxpeho frsxod -2

sgi4 @ sgiQrupdo5Frsxod+x/y/ukr,>

sgi5 @ sgiQrupdo5Frsxod+fgiq+{,/fgiq+|,/ukr, 1- sgiq+{, 1- sgiq+|,>

sgi6 @ sgiJxpehoFrsxod+x/y/doskd,>

sgi7 @ sgiJxpehoFrsxod+fgiq+{,/fgiq+|,/doskd, 1- sgiq+{, 1- sgiq+|,>

judskvhw>

ehjzlqg>

zlqgrz+5/5/3,>

bsqxp @ 5> bsd{kw @ 3158> bsqxpkw @ 3153> bsiudph @ 3>

irqwv+**vlpsoh{ vlpjupd**,> bswlwokw @ 3158>

bsohy @ vhtd+318/3158/43,>

{wlfv+3/4/315/5,>

|wlfv+3/4/315/5,>

{odeho+**X`C^3/4C`^**,>

|odeho+**X`C^3/4C`^**,>

vhwzlqg+4,>

wlwoh+**Qrupdo Frsxod**,>

frqwrxu+x*/y*/sgi4*,>

vhwzlqg+6,>

wlwoh+**Jxpeho Frsxod**,>

frqwrxu+x*/y*/sgi6*,>

bsohy @ vhtd+3135/3136/9,>

{wlfv+06/6/4/5,>

|wlfv+06/6/4/5,>

{odeho+**Q+3/4,**,>
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|odeho+**Q+3/4,**,>

vhwzlqg+5,>

wlwoh+**Qrupdo Frsxod**,>

frqwrxu+{*/|*/sgi5*,>

vhwzlqg+7,>

wlwoh+**Jxpeho Frsxod**,>

frqwrxu+{*/|*/sgi7*,>

judsksuw+**0f@4 0fi@frsxod41sv**,>

hqgzlqg>

Judskltxh 6141 Oljqhv gh qlyhdx ghv ghqvlwìv

H{huflfh 5; Hfuluh xqh surfìgxuh txl vlpxoh ghv qrpeuhv doìdwrluhv lvvxv gh od frsxoh Qrupdoh1

surf +5, @ uqgQrupdo5Frsxod+u/f/ukr,>

orfdo q4/q5/x4/x5>

q4 @ uqgq+u/f,>

q5 @ ukr 1- q4 . vtuw+40ukra5, 1- uqgq+u/f,>

x4 @ fgiq+q4,>

x5 @ fgiq+q5,>

uhws+x4/x5,>

hqgs>

H{huflfh 5< Fdofxohu od glvwulexwlrq frqglwlrqqhooh Su iX2 � x2 m X� @ x�j oruvtxh od frsxoh
gh +X�> X2, hvw Jxpeho1 Hq gìgxluh xq dojrulwkph gh vlpxodwlrq ghv qrpeuhv doìdwrluhv srxu od
frsxoh Jxpeho1

Od wkìrulh ghv h{wuíphv hw od jhvwlrq ghv ulvtxhv gh pdufkì 5:



ghfoduh pdwul{ bfrsxodbx4>

ghfoduh pdwul{ bfrsxodbz>

ghfoduh pdwul{ bfrsxodbdoskd>

ghfoduh pdwul{ bIlqg]hurbwro @ 4h08>

surf +5, @ uqgJxpehoFrsxod+u/f/doskd,>

orfdo Qv/x4/x5/z>

Qv @ u-f>

doskd @ doskd 1- rqhv+u/f,>

x4 @ uqgx+Qv/4,>

z @ uqgx+Qv/4,>

bfrsxodbdoskd @ yhfu+doskd,>

bfrsxodbx4 @ x4>

bfrsxodbz @ z>

x5 @ Ilqg]hur+)buqgJxpehoFrsxod/3.bbpdfkhsv/40bbpdfkhsv,>

x4 @ uhvkdsh+x4/u/f,>

x5 @ uhvkdsh+x5/u/f,>

uhws+x4/x5,>

hqgs>

surf buqgJxpehoFrsxod+x5,>

uhws+ bfgiJxpehoFrsxodb4+bfrsxodbx4/x5/bfrsxodbdoskd, 0 bfrsxodbz ,>

hqgs>

surf bfgiJxpehoFrsxodb4+x4/x5/doskd,>

orfdo x4wlogh/x5wlogh/fgi/ehwd/z>

x4wlogh @ 0oq+x4,>

x5wlogh @ 0oq+x5,>

z @ x4wloghadoskd . x5wloghadoskd>

ehwd @ 412doskd>

fgi @ h{s+0+zaehwd,, 1- + 4. +x5wlogh12x4wlogh,adoskd ,a+04.ehwd, 12 x4>

uhws+fgi,>

hqgs>

surf Ilqg]hur+i/d/e,>

orfdo i=surf>

orfdo |d/|e/Qrev/f/|f/lqg{4/lqg{5>

orfdo lqg{/v/glii/frqvw>

|d @ i+d,> |e @ i+e,>

Qrev @ urzv+|d,>

d @ d 1- rqhv+Qrev/4,>

e @ e 1- rqhv+Qrev/4,>

lqg{ @ +|d 1? 3, 1dqg +|e 1A 3,>

li vxpf+lqg{, @@ 3>

uhws+plvv+}hurv+Qrev/4,/3,,>

hqgli>

li vxpf+lqg{, @@ Qrev>

gr zkloh pd{f+dev+d0e,, A bIlqg]hurbwro>

f @ +d.e,25>

|f @ i+f,>

lqg{4 @ |f1?3>

lqg{5 @ 4 0 lqg{4>

d @ lqg{41-f . lqg{51-d>
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e @ lqg{41-e . lqg{51-f>

hqgr>

hovh>

v @ gholi+vhtd+4/4/Qrev,/lqg{,>

glii @ vholi+d0e/lqg{,>

frqvw @ plvv+}hurv+Qrev0vxpf+lqg{,/4,/3,>

gr zkloh pd{f+dev+glii,, A bIlqg]hurbWro>

f @ +d.e,25>

f^v` @ frqvw>

|f @ i+f,>

lqg{4 @ |f1?3>

lqg{5 @ 4 0 lqg{4>

d @ lqg{41-f . lqg{51-d>

e @ lqg{41-e . lqg{51-f>

glii @ vholi+d0e/lqg{,>

hqgr>

hqgli>

f @ +d.e,25>

uhws+f,>

hqgs>

H{huflfh 63 Vlpxohu ghv qrpeuhv doìdwrluhv dyhf ohv frsxohv Qrupdoh hw Jxpeho hw dyhf ghv
pdujlqdohv w� hw w.1 Frqvlghuhu ã fkdtxh irlv xqh vwuxfwxuh gh gìshqghqfh idleoh � � @ 3=53 �
hw xqh vwuxfwxuh gh gìshqghqfh iruwh � � @ 3=;31

qhz>

oleudu| sjudsk>

&lqfoxgh frsxod1vuf>

uqgvhhg 456789>

wdx4 @ 3153> 2- vpdoo ghshqghqfh -2

wdx5 @ 31;3> 2- elj ghshqghqfh -2

wdx @ wdx4�wdx5>

Qv @ 833> Qu @ 5>

ukr @ vlq+sl25-wdx,> 2- Fruuhvsrqglqj sdudphwhu iru wkh Qrupdo frsxod -2

doskd @ 412+40wdx,> 2- Fruuhvsrqglqj sdudphwhu iru wkh Jxpeho frsxod -2

~x4/x5� @ uqgQrupdo5Frsxod+Qv/Qu/ukr,>

{4 @ fgiwfl+40x4/6,>

{5 @ fgiwfl+40x5/:,>

~x4/x5� @ uqgJxpehoFrsxod+Qv/Qu/doskd,>

{6 @ fgiwfl+40x4/6,>

{7 @ fgiwfl+40x5/:,>

judskvhw>

ehjzlqg>

zlqgrz+5/5/3,>

bsgdwh @ ****> bsqxp @ 5> bsiudph @ 3>

bsd{kw @ 3153> bswlwokw @ 3153>

bsofwuo @ 04> bsfurvv @ 4>

irqwv+**vlpsoh{ vlpjupd**,>
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{odeho+**_547w`6^**,>

|odeho+**_547w`:^**,>

{wlfv+0;/;/5/3,>

|wlfv+09/9/5/3,>

vhwzlqg+4,>

wlwoh+**Qrupdo frsxod zlwk _535w_534 @ 3153**,>

{|+{4^1/4`/{5^1/4`,>

vhwzlqg+5,>

wlwoh+**Qrupdo frsxod zlwk _535w_534 @ 31;3**,>

{|+{4^1/5`/{5^1/5`,>

vhwzlqg+6,>

wlwoh+**Jxpeho frsxod zlwk _535w_534 @ 3153**,>

{|+{6^1/4`/{7^1/4`,>

vhwzlqg+7,>

wlwoh+**Jxpeho frsxod zlwk _535w_534 @ 31;3**,>

{|+{6^1/5`/{7^1/5`,>

judsksuw+**0f@4 0fi@frsxod51sv**,>

hqgzlqg>

Judskltxh 6151 Vlpxodwlrq gh qrpeuhv doìdwrluhv

615 Glvwulexwlrqv elglphqvlrqqhoohv ghv h{wuíphv

61514 Pd{0grpdlqh g*dwwudfwlrq

Frqvlgìurqv xq yhfwhxu doìdwrluh +[>\ , gh irqfwlrq gh glvwulexwlrq I hw gh pdujlqdohv I� hw
I21 Qrwrqv [n

� @ pd{ +[�> = = = >[� ,1
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Gì�qlwlrq 5 Rq glw txh I dssduwlhqw dx pd{0grpdlqh g*dwwudfwlrq g*xqh glvwulexwlrq ã ydohxuv
h{wuíphv J dyhf ghv orlv pdujlqdohv qrq gìjìqìuìhv J� hw J2 v*lo h{lvwh ghv vxlwhv d�� A 3/
d2� A 3/ e�� hw e2� whoohv txh

olp
�3<"

Su

�
[n
� � e��
d��

� {>
\ n
� � e2�
d2�

� |

�
@ olp

�3<"

�
I
�
d��{. e�� > d

2
�{. e2�

���
@ J +{> |,

+614,

H{huflfh 64 Prqwuhu txh ohv frqvwdqwhv vrqw qìfhvvdluhphqw fhoohv grqqìhv sdu oh wkìruëph gh
Ilvkhu0Wlsshw/ hw txh ohv pdujlqdohv gh J vrqw ohv glvwulexwlrqv xqlglphqvlrqqhoohv ghv ydohxuv
h{wuíphv gh [ hw \ 1 Uhirupxohu doruv od gì�qlwlrq suìfìghqwh hq whuph gh frsxohv1

Wkìruëph 5 Vrlw F
 od frsxoh fruuhvsrqgdqw ã J hw vrlhqw J� hw J2 ohv pdujlqdohv gh J1
I dssduwlhqw dx pd{0grpdlqh g*dwwudfwlrq gh J vl hw vhxohphqw vl I� hw I2 dssduwlhqqhqw dx{
pd{0grpdlqhv g*dwwudfwlrq gh J� hw J2 uhvshfwlyhphqw hw vl F vdwlvidlw

FW +x�> x2, @ olp
�3<"

F
�
x
�*�
� > x

�*�
2

��
+615,

61515 Suhplëuh fdudfwìulvdwlrq ghv frsxohv ã ydohxuv h{wuíphv

Wkìruëph 6 F +x�> x2, hvw xqh frsxoh ã ydohxuv h{wuíphv vl hw vhxohphqw vl

F
�
x|�> x

|
2

�
@ F| +x�> x2, +616,

H{huflfh 65 Prqwuhu txh od frsxoh Jxpeho hvw xqh frsxoh ã ydohxuv h{wuíphv1

H{huflfh 66 Prqwuhu txh od frsxoh Pduvkdoo0Ronlq hvw xqh frsxoh ã ydohxuv h{wuíphv1

H{huflfh 67 Prqwuhu txh od frsxoh Iudqn q*hvw sdv xqh frsxoh ã ydohxuv h{wuíphv1

H{huflfh 68 Prqwuhu txh od frsxoh F3 q*hvw sdv xqh frsxoh ã ydohxuv h{wuíphv1

Sursrvlwlrq 4 Srxu wrxwh frsxoh F ã ydohxuv h{wuíphv/ rq d

Fz ! F ! Fn +617,

Fhod lpsoltxh txh ohv h{wuíphv qh suìvhqwhqw mdpdlv gh gìshqgdqfh qìjdwlyh $

61516 Vhfrqgh fdudfwìulvdwlrq ghv frsxohv ã ydohxuv h{wuíphv

Wkìruëph 7 Vrlw F xqh frsxoh ã ydohxuv h{wuíphv1 Doruv lo h{lvwh xqh irqfwlrq frqyh{h D
gì�qlh vxu ^3> 4` hw txl vdwlvidlw od frqglwlrq pd{ +x> 4� x, � D +x, � 4 whooh txh

F +x�> x2, @ h{s

�
oq +x�x2,D

�
oq +x2,

oq +x�x2,

��
+618,

H{huflfh 69 Yhul�hu txh od uhsuìvhqwdwlrq suìfìghqwh gì�qlw elhq xqh frsxoh ã ydohxuv h{0
wuíphv1

H{huflfh 6: Wurxyhu od irqfwlrq D ghv frsxohv Fn/ Fz/ Jxpeho hw Pduvkdoo0Ronlq1

H{huflfh 6; Prqwuhu txh od frsxoh F dssduwlhqw dx pd{0grpdlqh g*dwwudfwlrq gh F
 fdudfwì0
ulvìh sdu od irqfwlrq D vl hw vhxohphqw vl

olp
�3<f

4�F
�
+4� x,�3| > +4� x,|

�
x

@ D +w, ;w 5 ^3> 4` +619,

Hq gìgxluh txh od frsxoh Nlphogrui0Vdpsvrq +dxvvl dsshoìh Fod|wrq rx Frrn0Mrkqvrq, dssduwlhqw
dx pd{0grpdlqh g*dwwudfwlrq gh Fz1
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61517 Oh frh!flhqw gh gìshqghqfh gh txhxh

Gì�qlwlrq 6 Vrlhqw [� hw [2 ghx{ yduldeohv doìdwrluhv gh irqfwlrq gh glvwulexwlrq I� hw I2

uhvshfwlyhphqw1 Oh frh!flhqw gh gìshqgdqfh gh txhxh vxsìulhxuh gh [� hw [2 hvw gì�ql sdu

� @ olp
�3<�3

Su
�
[2 � I3�2 +x, m [� A I3�� +x,

�
+61:,

vl od olplwh � 5 ^3> 4` h{lvwh1 Vl � 5 +3> 4`/ ohv y1d1 [� hw [2 vrqw glwhv dv|pswrwltxhphqw gìshq0
gdqwhv dx qlyhdx vxsìulhxu gh od txhxh gh glvwulexwlrq1 Vl � @ 3/ ohv y1d1 [� hw [2 vrqw glwhv
dv|pswrwltxhphqw lqgìshqgdqwhv dx qlyhdx vxsìulhxu gh od txhxh gh glvwulexwlrq1

Uhpdutxh 44 Vl � A 3/ fhod vljql�h tx*lo | d xqh suredelolwì qrq qxooh txh o*xqh ghv yduldeohv
gìsdvvh x vdfkdqw txh o*dxwuh hvw gìmã vxsìulhxuh ã x1 Glw dxwuhphqw/ � hvw od suredelolwì
g*dyrlu xq h{wuíph vdfkdqw tx*rq d gìmã xq h{wuíph1

H{huflfh 6< Gì�qlvvrqv od irqfwlrq �F sdu

�F +x�> x2, @ 4� x� � x2 .F +x�> x2, +61;,

Prqwuhu doruv txh

� @ olp
�3<�3

�F +x> x,

4� x

dyhf F od frsxoh ghv yduldeohv doìdwrluhv [� hw [21

H{huflfh 73 Prqwuhu txh � @ 3 srxu od frsxoh Qrupdoh1 Hq gìgxluh txh od frsxoh Qrupdoh
dssduwlhqw dx pd{0grpdlqh g*dwwudfwlrq gh Fz1

H{huflfh 74 Prqwuhu txh � @ 5� 5�*k srxu od frsxoh Jxpeho1

H{huflfh 75 Lqwhusuìwhu od phvxuh vxlydqwh gdqv xqh dqdo|vh gh w|sh Ydohxu hq Ulvtxh =

� +x, @
�F +x> x,

4� x

Uhsuìvhqwhu judskltxhphqw � +x, hw � srxu ohv frsxohv Qrupdoh hw Jxpeho hw srxu gl�ìuhqwhv
ydohxuv gx wdx gh Nhqgdoo1

qhz>

oleudu| sjudsk>

&lqfoxgh frsxod1vuf>

x @ 31334�vhtd+3134/3134/<<,�31<<<�31<<<<�31<<<<<�31<<<<<<�31<<<<<<<<<<>

wdx @ 3158�3183�31:8�31<3>

ukr @ vlq+sl25-wdx,> 2- Fruuhvsrqglqj sdudphwhu iru wkh Qrupdo frsxod -2

doskd @ 412+40wdx,> 2- Fruuhvsrqglqj sdudphwhu iru wkh Jxpeho frsxod -2

fgi4 @ fgiQrupdo5Frsxod+x/x/ukr,>

fgi5 @ fgiJxpehoFrsxod+x/x/doskd,>

o4 @ +4 0 51-x . fgi4, 12 +40x,>

o5 @ +4 0 51-x . fgi5, 12 +40x,>

odpegd4 @ 3 1- ukr>

odpegd5 @ 5 0 5a+412doskd,>

x @ x � 4>

o4 @ o4 � odpegd4>
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o5 @ o5 � odpegd5>

judskvhw>

ehjzlqg>

zlqgrz+5/5/3,>

bsqxp @ 5> bsow|sh @ 9�4> bsiudph @ 3>

bsd{kw @ 3158> bswlwokw @ 3158> bsqxpkw @ 3153>

irqwv+**vlpsoh{ vlpjupd**,>

{wlfv+3/4/315/5,>

|wlfv+3/4/315/5,>

{odeho+**x**,>

|odeho+**_535o_534+x,**,>

l @ 4>

vhwzlqg+l,>

wlwoh+iwrv+wdx^l`/**_535w_534 @ (oi**/6/5,,>

h @ rqhv+5/4,>

bsolqh @ h1-+4�9�31<:,�+odpegd4^l`�odpegd5^l`,�h�

+odpegd4^l`�odpegd5^l`,�h1-+4�48�48,>

{|+x/o4^1/l`�o5^1/l`,>

l @ 5>

vhwzlqg+l,>

wlwoh+iwrv+wdx^l`/**_535w_534 @ (oi**/6/5,,>

bsolqh @ h1-+4�9�31<:,�+odpegd4^l`�odpegd5^l`,�h�

+odpegd4^l`�odpegd5^l`,�h1-+4�48�48,>

{|+x/o4^1/l`�o5^1/l`,>

l @ 6>

vhwzlqg+l,>

wlwoh+iwrv+wdx^l`/**_535w_534 @ (oi**/6/5,,>

bsolqh @ h1-+4�9�31<:,�+odpegd4^l`�odpegd5^l`,�h�

+odpegd4^l`�odpegd5^l`,�h1-+4�48�48,>

{|+x/o4^1/l`�o5^1/l`,>

l @ 7>

vhwzlqg+l,>

wlwoh+iwrv+wdx^l`/**_535w_534 @ (oi**/6/5,,>

bsolqh @ h1-+4�9�31<:,�+odpegd4^l`�odpegd5^l`,�h�

+odpegd4^l`�odpegd5^l`,�h1-+4�48�48,>

bsohjvwu @ **Qrupdo_333Jxpeho**>

bsohjfwo @ ~5 9 6 6�>

{|+x/o4^1/l`�o5^1/l`,>

judsksuw+**0f@4 0fi@phy41sv**,>

hqgzlqg>

616 Hvwlpdwlrq sdu od pìwkrgh gx pd{lpxp gh yudlvhpeodqfh

Od irqfwlrq gh orj0yudlvhpeodqfh lqglylgxhooh gh od frsxoh Jxpeho hvw

c +x�> x2>�, @ � +�xk� . �xk2 ,
�

k . �x� . �x2 . +�� 4, oq +�x��x2, .
�
�3� � 5

�
oq +�xk� . �xk2 ,

. oq
k
+�xk� . �xk2 ,

�

k . �� 4
l

+61<,

dyhf �x� @ � oqx�1

H{huflfh 76 Hfuluh xq surjudpph txl hvwlph oh sdudpëwuh � gh od frsxoh Jxpeho sdu pd{lpxp
gh yudlvhpeodqfh1
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Judskltxh 6161 Frpsdudlvrq ghv gìshqgdqfhv gh txhxh ghv frsxohv Qrupdoh hw Jxpeho

ghfoduh pdwul{ bpohJxpehobgdwd>

ghfoduh pdwul{ bpohJxpehobdoju @ 4>

surf +6, @ pohJxpeho+x4/x5/vy,>

orfdo doskd/orjo/j/uhwfrgh/vwghuu>

bpohJxpehobgdwd @ x4�x5>

li bpohJxpehobdoju @@ 4>

~doskd/OrjO/j/uhwfrgh� @ rswpxp+)bpohJxpehobiq/vy04,>

hovh>

~doskd/OrjO/j/uhwfrgh� @ Tqhzwrq+)bpohJxpehobiq/vy04,>

hqgli>

doskd @ 4 . vtuw+doskda5,>

orjo @ 0 orjo>

vwghuu @ 42khvvs+bpohJxpehobiq/doskd,>

uhws+doskd/vwghuu/orjo,>

hqgs>

surf bpohJxpehobiq+doskd,>

orfdo orjo>

doskd @ 4 . vtuw+doskda5,> 2- doskd A 4 -2

orjo @ oq+sgiJxpehoFrsxod+bpohJxpehobgdwd^1/4`/bpohJxpehobgdwd^1/5`/doskd,,>

uhws+ 0vxpf+sdfnu+orjo,, ,>

hqgs>

H{huflfh 77 Looxvwuhu od frqyhujhqfh gh o*hvwlpdwhxu PO sdu Prqwh Fduor1
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qhz>

oleudu| rswpxp/sjudsk>

&lqfoxgh frsxod1vuf>

&lqfoxgh jxpeho1vuf>

bbrxwsxw @ 3>

doskd @ 41:8>

vy @ 41:8>

Qu @ 583>

wkhwd @ }hurv+Qu/4,>

Qrev @ 433>

~x4/x5� @ uqgJxpehoFrsxod+Qrev/Qu/doskd,>

l @ 4>

gr xqwlo l A Qu>

~wkhwd^l`/vwghuu/Orjo� @ pohJxpehoFrsxod+x4^1/l`/x5^1/l`/vy,>

l @ l . 4>

hqgr>

~hvw4/ghqv4� @ Nhuqho+wkhwd/4/6/589,>

Qrev @ 533>

~x4/x5� @ uqgJxpehoFrsxod+Qrev/Qu/doskd,>

l @ 4>

gr xqwlo l A Qu>

~wkhwd^l`/vwghuu/Orjo� @ pohJxpehoFrsxod+x4^1/l`/x5^1/l`/vy,>

l @ l . 4>

hqgr>

~hvw5/ghqv5� @ Nhuqho+wkhwd/4/6/589,>

Qrev @ 633>

~x4/x5� @ uqgJxpehoFrsxod+Qrev/Qu/doskd,>

l @ 4>

gr xqwlo l A Qu>

~wkhwd^l`/vwghuu/Orjo� @ pohJxpehoFrsxod+x4^1/l`/x5^1/l`/vy,>

l @ l . 4>

hqgr>

~hvw6/ghqv6� @ Nhuqho+wkhwd/4/6/589,>

judskvhw>

bsiudph @ 3> bsgdwh @ ****> bsqxp @ 5>

bsow|sh @ 9�4�6>

{wlfv+4158/5158/3158/5,>

|wlfv+3/8/4/5,>

{odeho+**_535d_534^PO`**,>

|odeho+**SGI**,>

bsohjvwu @ **Qrev @ 433_333Qrev @ 533_333Qrev @ 633**>

bsohjfwo @ ~5 8 9 6�>

judsksuw+**0f@4 0fi@jxpeho41sv**,>

{|+hvw4�hvw5�hvw6/ghqv4�ghqv5�ghqv6,>

surf +5, @ Nhuqho+gdwd/{plq/{pd{/Q{,>

orfdo Q/v/k/{/g>

Q @ urzv+gdwd,>

v @ vwgf+gdwd,>

k @ 41697-v-+Qa+0315,,>

{ @ vhtd+{plq/+{pd{0{plq,2+Q{04,/Q{,>

g @ phdqf+sgiq++{*0gdwd,2k,2k,>

uhws+{/g,>

hqgs>
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Judskltxh 6171 Frqyhujhqfh gh o*hvwlpdwhxu PO gx sdudpëwuh gh od frsxoh Jxpeho

617 Dssolfdwlrq dx vwuhvv0whvwlqj

Ohv vfìqdulrv elydulìv gh fulvh shxyhqw íwuh yxv frpph od uhsuìvhqwdwlrq g*xqh }rqh gh gì0
idloodqfh1 Qrxv dyrqv
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� "2
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@ 4�I� +"�,�I2 +"2, .F +I� +"�, >I2 +"2,,

@ F +I� +"�, >I2 +"2,, +6143,

Vrlw � oh whpsv gh uhwrxu1 Od }rqh gh gìidloodqfh hvw uhsuìvhqwìh sdu
�
+"�> "2, 5 U

2 m F +I� +"�, >I2 +"2,, ?
4

�

�
+6144,

H{huflfh 78 Frqvwuxluh od }rqh gh gìidloodqfh gx +FDF73/GrzMrqhv, srxu ohv plqlpxqv hw srxu
xq whpsv gh uhwrxu ìjdo ã 8 dqv1 Frpsduhu ohv uìvxowdwv rewhqxv dyhf ohv frsxohv Jxpeho/ Fn hw
Fz1

qhz>

oleudu| rswpxp/sjudsk>

uqgvhhg 4567898>

&lqfoxgh jhy1vuf>

&lqfoxgh pohjhy1vuf>

&lqfoxgh frsxod1vuf>

&lqfoxgh jxpeho1vuf>

gdwd @ ordgg+**fdf0gm**,>

FDF73 @ gdwd^1/5`> 2- FDF 73 -2
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GM @ gdwd^1/6`> 2- Grz Mrqhv -2

| @ sdfnu+FDF73�GM,>

gdwd @ oq+|,>

u @ gdwd 0 odj4+gdwd,>

Qrev @ urzv+u,>

yduskl @ 55> 2- rqh prqwk ri wudglqj -2

wdx @ 8> 2- Uhwxuq wlph lq |hduv -2

eorfnbFDF73 @ uhvkdsh+u^1/4`/Qrev2yduskl/yduskl,*>

eorfnbGM @ uhvkdsh+u^1/5`/Qrev2yduskl/yduskl,*>

plqbFDF73 @ 0plqf+eorfnbFDF73,>

plqbGM @ 0plqf+eorfnbGM,>

pd{bFDF73 @ pd{f+eorfnbFDF73,>

pd{bFDF73 @ pd{f+eorfnbGM,>

2-

--A Prgholvdwlrq ri wkh ghshqghqfh ri Plq2Plq

--

-2

{4 @ plqbFDF73>

{5 @ plqbGM>

~px/vljpd/{l� @ pohJHY+{4/3,>

wkhwd4 @ px�vljpd�{l>

x4 @ fgiJHY+{4/px/vljpd/{l,>

~px/vljpd/{l� @ pohJHY+{5/3,>

wkhwd5 @ px�vljpd�{l>

x5 @ fgiJHY+{5/px/vljpd/{l,>

~doskd/vwghuu/orjo� @ pohJxpehoFrsxod+x4/x5/4158,>

{4 @ vhtd+3/31482533/534,>

{5 @ {4*>

x4 @ fgiJHY+{4/wkhwd4^4`/wkhwd4^5`/wkhwd4^6`,>

x5 @ fgiJHY+{5/wkhwd5^4`/wkhwd5^5`/wkhwd5^6`,>

fgi @ fgiJxpehoFrsxod+x4/x5/doskd,>

wdx @ 598 - wdx 2 yduskl> 2- uhwxuq wlph lq shulrg ri eorfn -2

vwuhvv4 @ 433-fgiJHYl+4042wdx/wkhwd4^4`/wkhwd4^5`/wkhwd4^6`,> 2- Xqlyduldwh vwuhvv whvwlqj -2

vwuhvv5 @ 433-fgiJHYl+4042wdx/wkhwd5^4`/wkhwd5^5`/wkhwd5^6`,> 2- Xqlyduldwh vwuhvv whvwlqj -2

h @ +4 0 x4 0 x5 . fgi, 1? +42wdx,> 2- idloxuh duhd zlwk Jxpeho Frsxod -2

x5 @ +4 0 x4 0 42wdx,12+40x4,>

x5 @ plvvh{+x5/x5 1?@ 3,>

|4 @ 433-fgiJHYl+x4/wkhwd4^4`/wkhwd4^5`/wkhwd4^6`,>

|5 @ 433-fgiJHYl+x5/wkhwd5^4`/wkhwd5^5`/wkhwd5^6`,>

judskvhw>

bsgdwh @ ****> bsqxp @ 5> bsiudph @ 3>

bsfurvv @ 4>

irqwv+**vlpsoh{ vlpjupd**,>

{wlfv+3/48/8/8,>

|wlfv+3/48/8/8,>

{odeho+**_548FDF73 +lq (,**,> |odeho+**_548GrzMrqhv +lq (,**,>

~urz/fro� @ Vs|Sorw+h/3,>

bsv|p @ 433-+{4^urz`�{5^fro`*,�rqhv+urzv+urz,/4,1-+7�3138�48�4�5,>

bsolqh @ 4�9�vwuhvv4�3�vwuhvv4�48�4�44�8 �

4�9�3�vwuhvv5�48�vwuhvv5�4�44�8 >

bspvjvwu @ **F^.`_333F^_535_:7_534`_333Jxpeho**>

bspvjfwo @ 4314�43158�3148�3�4�45�8 �

714�714�3148�3�4�45�8 �

9158�;158�3148�06;�4�45�8 >
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judsksuw+**0f@4 0fi@vwuhvv41sv**,>

{|+|4/|5,>

surf +5, @ vs|Sorw+{/hsv,>

orfdo ub{/fb{/u/f/|>

li hsv @@ 3>

hsv @ bbpdfkhsv>

hqgli>

hsv @ dev+hsv,>

ub{ @ urzv+{,>

fb{ @ frov+{,>

u @ yhfu+vhtd+4/4/ub{, 1- rqhv+ub{/fb{,,>

f @ yhfu+vhtd+4/4/fb{,* 1- rqhv+ub{/fb{,,>

{ @ yhfu+{,>

| @ vholi+u�f�{/ { 1A hsv 1ru { 1? 0hsv ,>

u @ |^1/4`>

f @ |^1/5`>

uhws+u/f,>

hqgs>

Judskltxh 6181 ]rqh gh gìidloodqfh ã 8 dqv

H{huflfh 79 Fdofxohu oh whpsv gh uhwrxu lpsolflwh g*xqh edlvvh vlpxowdqqìh gh 43( gx FDF73
hw 43( gx GrzMrqhv1

qhz>

oleudu| rswpxp/sjudsk>
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uqgvhhg 4567898>

&lqfoxgh jhy1vuf>

&lqfoxgh pohjhy1vuf>

&lqfoxgh frsxod1vuf>

&lqfoxgh jxpeho1vuf>

gdwd @ ordgg+**fdf0gm**,>

FDF73 @ gdwd^1/5`> 2- FDF 73 -2

GM @ gdwd^1/6`> 2- Grz Mrqhv -2

| @ sdfnu+FDF73�GM,>

gdwd @ oq+|,>

u @ gdwd 0 odj4+gdwd,>

Qrev @ urzv+u,>

yduskl @ 55> 2- rqh prqwk ri wudglqj -2

eorfnbFDF73 @ uhvkdsh+u^1/4`/Qrev2yduskl/yduskl,*>

eorfnbGM @ uhvkdsh+u^1/5`/Qrev2yduskl/yduskl,*>

plqbFDF73 @ 0plqf+eorfnbFDF73,>

plqbGM @ 0plqf+eorfnbGM,>

pd{bFDF73 @ pd{f+eorfnbFDF73,>

pd{bFDF73 @ pd{f+eorfnbGM,>

2-

--A Prgholvdwlrq ri wkh ghshqghqfh ri Plq2Plq

--

-2

{4 @ plqbFDF73>

{5 @ plqbGM>

~px/vljpd/{l� @ pohJHY+{4/3,>

wkhwd4 @ px�vljpd�{l>

x4 @ fgiJHY+{4/px/vljpd/{l,>

~px/vljpd/{l� @ pohJHY+{5/3,>

wkhwd5 @ px�vljpd�{l>

x5 @ fgiJHY+{5/px/vljpd/{l,>

~doskd/vwghuu/orjo� @ pohJxpehoFrsxod+x4/x5/4158,>

{4 @ 3143>

{5 @ 3143>

x4 @ fgiJHY+{4/wkhwd4^4`/wkhwd4^5`/wkhwd4^6`,>

x5 @ fgiJHY+{5/wkhwd5^4`/wkhwd5^5`/wkhwd5^6`,>

F @ fgiJxpehoFrsxod+x4/x5/doskd,>

wdx4 @ 412+4 0 x4 0 x5 . F,-yduskl2598>

F @ x41-x5>

wdx5 @ 412+4 0 x4 0 x5 . F,-yduskl2598>

h @ x4 1A x5>

F @ h 1- x5 . +40h, 1- x4>

wdx6 @ 412+4 0 x4 0 x5 . F,-yduskl2598>

fov>

sulqw wdx4>

sulqw wdx5>

sulqw wdx6>
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618 Frpsoìphqw eleolrjudskltxh

Ohv fkhufkhxuv flwhqw vrxyhqw ^Slfndqgv` frpph ìwdqw o*duwlfoh gh uìiìuhqfh vxu od wkìrulh
pxowlglphqvlrqqhooh ghv h{wuíphv1 Mh yrxv frqvhlooh soxw÷w o*duwlfoh gh Ghkhxyhov ^4<:;`1 Gdqv
oh fdv elydulì/ ^JNU` hw ^Wdzq ;;` vrqw ghv ohfwxuhv sodlvdqwhv hw derugdeohv1 Frqfhuqdqw ohv
grpdlqhv g*dwwudfwlrq/ yrxv wurxyhuh} ghv ìoìphqwv gdqv ^FIJ 33`/ ^PR` hw ^\xq`1 D qrwhu dxvvl
tx*lo h{lvwh g*dxwuhv pìwkrghv srxu frqvwuxluh ghv vfìqdulrv gh fulvh pxowlglphqvlrqqhov +yrlu
Ohjudv hw Vrxsì ^5333`,1

^FIJ<:` Fdsìudã/ S1/ D0O1 Irxjëuhv hw F1 Jhqhvw ^4<<:`/ Hvwlpdwlrq ri elyduldwh h{0
wuhph ydoxh frsxodv/ Elrphwulnd/ ;7/ 89:08::

^FIJ 33` Fdsìudã/ S1/ D0O1 Irxjëuhv hw F1 Jhqhvw ^5333`/ Elyduldwh glvwulexwlrqv zlwk
jlyhq h{wuhph ydoxh dwwudfwru/ Mrxuqdo ri Pxowlyduldwh Dqdo|vlv/ :5/ 6307<

^FFW` Frohv/ V1/ M1 Fxuulh hw M1 Wdzq ^4<<<`/ Ghshqghqfh phdvxuhv iru h{wuhph ydoxh
dqdo|vhv/ Ghsduwphqw ri Pdwkhpdwlfv dqg Vwdwlvwlfv/ Odqfdvwhu Xqlyhuvlw|/Zrunlqj
Sdshu

^Ghkhxyhov :;` Ghkhxyhov/ S1 ^4<:;`/ Fdudfwìulvdwlrq frpsoëwh ghv orlv h{wuíphv pxowlydulìhv
hw gh od frqyhujhqfh ghv w|shv h{wuíphv/ Sxeolfdwlrqv gh o*Lqvwlwxw gh Vwdwlvwltxh gh
o*Xqlyhuvlwì gh Sdulv/ 56/ 4069

^JNU` Jkrxgl/ N1/ D1 Nkrxgudml hw O1S1 Ulyhvw ^4<<;`/ Sursulìwìv vwdwlvwltxhv ghv
frsxohv gh ydohxuv h{wuíphv elglphqvlrqqhoohv/ Fdqdgldq Mrxuqdo ri Vwdwlvwlfv/ 59/
4;:04<:

^OV` Ohjudv/ M1 hw I1 Vrxsì ^5333`/ Ghvljqlqj pxowlyduldwh vwuhvv vfhqdulrv = wkh h{wuhph
ydoxh dssurdfk/ FFI/ Uhvhdufk dqg Lqqrydwlrq Qrwhv/ pdufk

^PR` Pduvkdoo/ D1Z1 hw L1Ronlq ^4<;6`/ Grpdlqv ri dwwudfwlrq ri pxowlyduldwh h{wuhph
ydoxh glvwulexwlrqv/ Dqqdov ri Suredelolw|/ 44/ 49;04::

^Slfndqgv` Slfndqgv/ M1 ^4<;4`/ Pxowlyduldwh h{wuhph ydoxh glvwulexwlrqv/ Exoo1 Lqw1 Vwdwlvw1
Lqvw1/ 7</ ;8<0;:;

^Wdzq ;;` Wdzq/ M1D1 ^4<;;`/ Elyduldwh h{wuhph ydoxh wkhru| = prghov dqg hvwlpdwlrq/ Elr0
phwulnd/ :8/ 6<:0748

^Wdzq <3` Wdzq/ M1D1 ^4<<3`/ Prghoolqj pxowlyduldwh h{wuhph ydoxh glvwulexwlrqv/ Elrphwulnd/
::/ 5780586

^\xq` \xq/ V1 ^4<<:`/ Rq grpdlqv ri dwwudfwlrq ri pxowlyduldwh h{wuhph ydoxh glvwulexwlrq
xqghu devroxwh frqwlqxlw|/ Mrxuqdo ri Pxowlyduldwh Dqdo|vlv/ 96/ 5::05<8
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Frqfoxvlrq

Lo hvw gl!floh hq 8 khxuhv gh frxuv g*derughu ohv gl�ìuhqwhv pìwkrghv uhodwlyhv ã od wkìrulh ghv
h{wuíphv hw o*hqvhpeoh ghv dssolfdwlrqv srvvleohv hq �qdqfh1 Hq sduwlfxolhu/ mh q*dl sdv derugì
ohv dssurfkhv hvwlpdwhxu gh Kloo/ glvwulexwlrq jìqìudolvìh gh Sduhwr/ surfhvvxv srlqwv/ hwf1 Hw
g*dxwuhv dssolfdwlrqv �qdqflëuhv vrqw srvvleohv1 Yrlfl grqf gh qrxyhoohv uìiìuhqfhv txl shxyhqw
yrxv lqwìuhvvhu1

^MVZ` Mrh/ K1/ U1O1 Vplwk hw L1 Zhlvvpdqq ^4<<5`/ Elyduldwh wkuhvkrog phwkrgv iru
h{wuhphv/ Mrxuqdo ri wkh ur|do vwdwlvwlfdo vrflhw| � Vhulhv E = phwkrgrorjlfdo/ 87/
4:404;6

^Ohjudv` Ohjudv/ M1 ^4<<<`/ Wkh 4<<; �qdqfldo fulvlv = krz vhulrxv zdv lw B/ Fuìglw Frpphu0
fldo gh Iudqfh/ Zrunlqj Sdshu

^OV <8` Orqjlq/ I1 hw E1 Vroqln ^4<<8`/ Lv wkh fruuhodwlrq lq lqwhuqdwlrqdo htxlw| uhwxuqv
frqvwdqw = 4<9304<<3 B/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh/ 47/ 6059

^OV 33` Orqjlq/ I1 hw E1 Vroqln ^5333`/ Fruuhodwlrq vwuxfwxuh ri lqwhuqdwlrqdo htxlw| pdu0
nhwv gxulqj h{wuhpho| yrodwloh shulrgv/ FHSU/ Glvfxvvlrq Sdshu/ 586;

^Vwdulfd` Vw�dulf�d/ F1 ^4<<<`/ Pxowlyduldwh h{wuhphv iru prghov zlwk frqvwdqw frqglwlrqdo
fruuhodwlrqv/ Mrxuqdo ri Hpslulfdo Ilqdqfh/ 9/ 8480886

^Vwudhwpdqv` Vwudhwpdqv/ V1 ^4<<<`/ H{wuhph �qdqfldo uhwxuqv dqg wkhlu frpryhphqwv/ Hudv0
pxv Xqlyhuvlw| Urwwhugdp*v Wkhvlv/ Wlqehujhq Lqvwlwxwh Uhvhdufk Vhulhv/ 4;4


