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Oh exw gh o*ìwxgh hvw gh sursrvhu xqh pìwkrgh g*ìydoxdwlrq hw gh idfwxud0
wlrq ghv rswlrqv fdfkìhv gdqv ohv suíwv vxvfhswleohv g*íwuh vrxplv ã ghv uhp0
erxuvhphqwv dqwlflsìv1 Gdqv fh sdslhu/ qrxv suìvhqwhurqv txhotxhv pìwkrghv
g*ìydoxdwlrq hqylvdjhdeohv/ dlqvl txh ghv uìvxowdwv rewhqxv sdu vlpxodwlrqv
gh Prqwh Fduor1
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Lqwurgxfwlrq

Ghsxlv txhotxhv dqqìhv/ od edlvvh pdutxìh ghv wdx{ g*lqwìuíw d hqwudlqì xq iruw srxufhqwdjh gh uhp0
erxuvhphqwv dqwlflsìv ghv suíwv lpprelolhuv1 Píph vl od uhprqwìh uìfhqwh ghv wdx{ orqjv ghyudlw frqgxluh
ã xqh qhwwh gìfuxh gh fh skìqrpëqh/ od txhvwlrq ghphxuh gh vdyrlu frpelhq frþwh uìhoohphqw o*rswlrq gh
uhperxuvhphqw dqwlflsì1

Frqfuëwhphqw/ fkdtxh hpsuxqwhxu uhêrlw lpsolflwhphqw xqh rswlrq gh uhperxuvhphqw dqwlflsì/ f*hvw0ã0
gluh oh gurlw gh uhperxuvhu sdu dqwlflsdwlrq ã wrxw prphqw pr|hqqdqw xqh sìqdolwì +gh 6 ( gx Fdslwdo
Uhvwdqw Gþ,1 Vrxyhqw/ oh uhperxuvhphqw dqwlflsì fruuhvsrqg ã xqh uhqìjrfldwlrq gx wdx{ gh o*hpsuxqw1

O*remhfwli gh fhwwh ìwxgh hvw grxeoh =

� hvwlphu od ydohxu gh fhwwh rswlrq dffrugìh dx folhqw hw yrlu txhov vrqw vhv gìwhuplqdqwv >

� ìydoxhu oh gl�ìuhqwlho gh wdx{ +gx suíw, tx*lo idxgudlw udmrxwhu vl rq vrxkdlwdlw frpshqvhu od shuwh olìh
ã fhwwh rswlrq1

Hq hooh0píph/ fhwwh rswlrq qh srvh sdv wurs gh sureoëph wdqw txh oh frpsruwhphqw gh uhperxuvhphqw
dqwlflsì hvw sxuhphqw �gìwhuplqlvwh�/ f*hvw0ã0gluh oruvtx*rq shxw gluh d sulrul = �wrxv ohv folhqwv rqw s4 (
gh fkdqfh gh uhperxuvhu sdu dqwlflsdwlrq gdqv xq dq/ s5 ( gdqv ghx{ dqv hwf1� hw txh fhv suredelolwìv gh
uhperxuvhu sdu dqwlflsdwlrq vrqw lqgìshqgdqwhv ghv frqglwlrqv gh pdufkì +qrwdpphqw ghv wdx{ g*lqwìuíw,1
Gdqv fh fdv/ oh skìqrpëqh gh uhperxuvhphqw dqwlflsì hvw wrwdohphqw suìylvleoh +dx vhqv vwdwlvwltxh gx
whuph, hw shxw íwuh uhidfwxuì gh idêrq iruidlwdluh dx{ hpsuxqwhxuv1

Wrxwhirlv/ hq sudwltxh/ ohv uhperxuvhphqwv dqwlflsìv qh vrqw sdv gìwhuplqlvwhv hw gìshqghqw
ghv wdx{ g*lqwìuíw = vhorq oh qlyhdx ghv wdx{ g*lqwìuíw hw ohxu yrodwlolwì ã xq lqvwdqw grqqì/ o*rswlrq gh
uhperxuvhphqw dqwlflsì lqfoxvh gdqv ohv suíwv lpprelolhuv gx sruwhihxlooh g*xqh edqtxh shxw dyrlu xqh ydohxu
qxooh +sdu h{hpsoh txdqg ohv wdx{ g*lqwìuíw vrqw wuëv kdxwv, rx wuëv ìohyìh +gdqv oh fdv frqwudluh,1

Dx wrwdo hw lgìdohphqw/ lo vhudlw qìfhvvdluh gh idfwxuhu dx folhqw/ dx prphqw gh o*rfwurl gx suíw/ oh
frþw gh fhwwh rswlrq/ fh frþw ìwdqw irqfwlrq ã od irlv ghv frqglwlrqv �qdqflëuhv frxudqwhv +qlyhdx ghv wdx{
hw yrodwlolwì, hw ghv dqwlflsdwlrqv ghv wdx{ ixwxuv1 Gdqv oh fdv frqwudluh/ f*hvw0ã0gluh gdqv oh fdv rü xqh
idfwxudwlrq �iruidlwdluh� hvw dssoltxìh/ rq lqgxlw xqh pdxydlvh idfwxudwlrq txl shxw íwuh hq gìidyhxu gh od
edqtxh1

O*ìydoxdwlrq gh fuìdqfhv vxssruwdqw xq ulvtxh gh uhperxuvhphqw dqwlflsì hvw jìqìudohphqw idlwh gdqv xq
fdguh ulvtxh0qhxwuh/ od txhvwlrq ìwdqw gh gìwhuplqhu ohv  x{ ixwxuv/ soxv h{dfwhphqw od gìshqgdqfh gh fhv
 x{ ixwxuv hq ohv yduldeohv g*ìwdw1 Dlqvl/ gdqv G*Dqguld/ Erxolhu/ Holh 0 4<<4 ^5`/ oh wdx{ gh uhperxuvhphqw
hvw gì�ql frpph xqh irqfwlrq d!qh sdu prufhdx{ gx udssruw gx Pdun0wr0Pdunhw gh od fuìdqfh hw gx
fdslwdo uhvwdqw gþ1 Hq dmrxwdqw xqh g|qdpltxh gh wdx{ g*lqwìuíw gx w|sh Ydvlfhn/ o*ìydoxdwlrq gh od fuìdqfh
v*dssduhqwh ã xq fdofxo g*rswlrq vxu reoljdwlrq +ã frxsrq,1 Gh píph/ gdqv Vfkzduw} hw Wrurxv 0 4<;< ^4:`/
oh wdx{ gh uhperxuvhphqw dqwlflsì hvw irqfwlrq ghv wdx{ g*lqwìuíw frxuw hw orqj hw gx fdslwdo uhvwdqw gþ1
Fh w|sh g*dssurfkh +yrlu Jrxulìurx{ hw Iudfkrw 0 4<<7 ^:` srxu xqh uhyxh frpsoëwh gh fhv prgëohv, d xqh
dqdorjlh dyhf ohv pìwkrghv g*ìydoxdwlrq gh surgxlwv dyhf ulvtxh gh fuìglw oruvtx*rq prgìolvh o*lqwhqvlwì gx
gìidxw hq irqfwlrq gh fhuwdlqhv yduldeohv g*ìwdw +Gx!h hw Odqgr 0 4<<: ^7`/ Pdgdq hw Xqdo 0 4<<; ^44`,1

Ru/ gdqv ohv txhvwlrqv g*ìydoxdwlrq gh surgxlwv gh fuìglw/ lo h{lvwh xqh dssurfkh dowhuqdwlyh glwh dssurfkh
vwuxfwxuhooh +Phuwrq 0 4<:7 ^46`,/ rü oh gìidxw g*xqh hqwuhsulvh hvw prgìolvì frpph oh suhplhu lqvwdqw rü
o*hqwuhsulvh q*hvw soxv vroydeoh/ f*hvw0ã0gluh oruvtxh od ydohxu ghv dfwliv gh o*hqwuhsulvh ghylhqw lqiìulhxuh ã od
ydohxu gh od ghwwh1 Rq hvw doruv udphqì ã xq fdofxo dqdorjxh ã xq fdofxo g*rswlrq ã eduulëuh1 F*hvw fh jhquh
g*dssurfkh txh qrxv h{sorurqv lfl srxu ohv uhperxuvhphqwv dqwlflsìv1 Dlqvl/ oh uhperxuvhphqw dqwlflsì dxud
olhx/ sdu h{hpsoh/ dx suhplhu lqvwdqw rü oh Pdun0wr0Pdunhw gh od fuìdqfh sdvvh hq ghvvrxv g*xq fhuwdlq vhxlo1

Fhwwh dssurfkh 0 hqfruh shx h{soruìh gdqv ohv sureoëphv gh uhperxuvhphqw dqwlflsì 0 d oh pìulwh g*íwuh
uìdolvwh g*xq srlqw gh yxh ìfrqrpltxh wrxw hq shuphwwdqw gh idluh ghv fdofxov xwlolvdeohv1

5



Gdqv xq suhplhu whpsv/ qrxv lqwurgxlvrqv ohv qrwdwlrqv qìfhvvdluhv ã o*rewhqwlrq gh od irupxoh g*ìydoxdwlrq
gh fhwwh rswlrq/ dlqvl txh ohv gl�ìuhqwhv dssurfkhv srvvleohv srxu oh frpsruwhphqw gx folhqw1 Gdqv xq
ghx{lëph whpsv/ qrxv suìvhqwrqv ohv uìvxowdwv rewhqxv hq h�hfwxdqw ghv vlpxodwlrqv sdu xqh pìwkrgh gh
Prqwh0Fduor1 Fhv uìvxowdwv qrxv shuphwwurqw gh fdofxohu oh pdqtxh ã jdjqhu srxu od edqtxh gþ ã fhv
uhperxuvhphqwv dqwlflsìv/ hw gh sursrvhu xqh pìwkrgh gh idfwxudwlrq gh fhwwh rswlrq1

4 Prgìolvdwlrq gx Sureoëph

Rq frqvlgëuh xq lqyhvwlvvhxu ã txl vd edqtxh d rfwur|ì xq suíw grqw o*ìfkìdqflhu hvw uhsuìvhqwì vxu od
�jxuh +4,1 Lo uhperxuvh vrq hpsuxqw ã phqvxdolwìv frqvwdqwhv hw shxw udfkhwhu vrq suíw sdu dqwlflsdwlrq ã
q*lpsruwh txhooh gdwh hqwuh oh gìexw hw od �q gx frqwudw1 Oh sureoëph txh qrxv qrxv srvrqv gdqv xq suhplhu
whpsv hvw gh vdyrlu frpelhq fhwwh rswlrq frþwh ã od edqtxh/ f*hvw0ã0gluh txhooh grlw íwuh od gl�ìuhqfh gh sul{
hqwuh xq hpsuxqw rü oh uhperxuvhphqw dqwlflsì hvw shuplv/ hw xq hpsuxqw rü lo qh o*hvw sdv1
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Ilj1 4= Hfkìdqflhu g*xq suíw frpsruwdqw xq uhperxuvhphqw dqwlflsì

414 Qrwdwlrqv

Qrxv lqwurgxlvrqv ohv qrwdwlrqv vxlydqwhv =

� W hvw od gdwh g*ìfkìdqfh gh o*dfwli1

� P hvw od phqvxdolwì frqvwdqwh gx suíw +qrwìh p hq whpsv frqwlqx,1

� � hvw od gdwh gh uhperxuvhphqw dqwlflsì1

� FUGw oh fdslwdo uhvwdqw gþ ã od gdwh w1 O*dfwli sdlh od phqvxdolwìP mxvtx*ã od gdwh � gx uhperxuvhphqw
dqwlflsì/ sxlv FUG� hq � 1

� PwPw hvw oh Pdunhg0wr0Pdunhw gx suíw ã od gdwh w/ f*hvw0ã0gluh od ydohxu dfwxhooh gh o*ìfkìdqflhu ã yhqlu1

Od gxuìh mxvtx*dx uhperxuvhphqw dqwlflsì hvw xqh yduldeoh doìdwrluh grqw qrxv doorqv prgìolvhu oh frp0
sruwhphqw ã o*dlgh ghv ghx{ irqfwlrqv vxlydqwhv =

� Irqfwlrq gh vxuylh =

V+w, @ Su+� A w m +uv,v�w,

Irqfwlrq gh kdvdug =

t+w> k, @ Su+� � w m � A w� k> +uv,v�w,

Fhv ghx{ irqfwlrqv frqvwlwxhqw ghx{ pr|hqv ìtxlydohqwv gh uhsuìvhqwhu od orl ghv uhperxuvhphqwv dqwlflsìv1
Hq h�hw/ rq d wrxmrxuv od uhodwlrq gh uìfxuuhqfh =

V+w, @ +4� t+w> k,,V+w� k,

dyhf od frqglwlrq lqlwldoh V+3, @ 4 hw ã frqglwlrq gh vxssrvhu txh Su+� � w � k m +uv,v�w, @ Su+� � w� k m
+uv,v�w�k,/ k|srwkëvh txh qrxv ihurqv lfl1
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Hq whpsv frqwlqx/ o*ìtxdwlrq gh uìfxuuhqfh suìfìghqwh vh jìqìudolvh =

V+w, @ h{s�
] w

3

t+v,gv

415 Irupxoh jìqìudoh g*ìydoxdwlrq gh o*rswlrq

Rq vxssrvh txh uw vxlw xq surfhvvxv vwrfkdvwltxh txh qrxv gìwhuplqhurqv sdu od vxlwh1 Oh sul{ gh qrwuh
dfwli hvw ìjdo ã o*hvsìudqfh vrxv od suredelolwì ulvtxh0qhxwuh gh od vrpph ghv  x{ dfwxdolvìv +rq udsshooh txh
vrxv od suredelolwì ulvtxh0qhxwuh/ ohv sul{ ghv dfwliv dfwxdolvìv vrqw ghv pduwlqjdohv,1 Hq vxssrvdqw xq sdv
gh whpsv gh k hw hq gì�qlvvdqw Q @ W�w

k
/ rq shxw frqvlgìuhu tx*ã fkdtxh lqvwdqw w. lk/ od edqtxh uhêrlw =

� xq  x{ p=k +v*lo q*| d sdv hx gh uhperxuvhphqw dqwlflsì hq w. +l� 4,k, dyhf xqh suredelolwì =

V+w. +l� 4,k, @ Su+� A w. +l� 4,k m � A w> +uv,v�w.lk,

� xq  x{ p=k.FUGw.lk +v*lo | d hx uhperxuvhphqw dqwlflsì, dyhf xqh suredelolwì =

Su+w. +l� 4,k ? � � w. lk m � A w> +uv,v�w.lk, @ t+w. lk> k,=V+w. +l� 4,k,

hw �qdohphqw/ oh sul{ ydxw =

S +w> k, @ HT

%
Q[
l@4

h�
U
w.lk
w

uxgxV+w. +l� 4,k, ^p=k. t+w. lk> k,FUGw.lk` m Iw

&
+4,

rü T hvw od suredelolwì ulvtxh0qhxwuh1

Hq whpsv frqwlqx/ fhwwh irupxoh v*ìfulw +hq idlvdqw whqguh k yhuv 3, =

S +w, @ HT

%] W

w

h�
U
y

w
+ux.t+x,,gx ^p. t+y,FUGy` gy m Iw

&
+5,

Uhpdutxh 4 +Xqh vhfrqgh irupxoh g*ìydoxdwlrq, Vl � hvw oh wdx{ gx suíw +vxssrvì frqvwdqw, hw hq
gìfrpsrvdqw od phqvxdolwì hq xq dpruwlvvhphqw hw ghv  x{ g*lqwìuíw/ rq shxw ìfuluh hq whpsv frqwlqx =

p @ �gFUG 

gy
. �FUG 

Hq lqmhfwdqw fhwwh irupxoh gdqv od irupxoh g*ìydoxdwlrq +5, hw hq lqwìjudqw sdu sduwlh/ rq rewlhqw =

S +w, @ FUGw . HT

%] W

w

h�
U
y

w
uxgx +� � u , =FUG

t
 =gy m Iw

&

rü FUGt
 hvw oh fdslwdo uhvwdqw gþ prgl�ì sdu ohv uhperxuvhphqwv dqwlflsìv/ l1h1 FUG

t
 @ FUG = h{s�

U  
w
t+x,gx=

Gdqv fhv frqglwlrqv/ rq yrlw txh vl ohv uhperxuvhphqwv dqwlflsìv vrqw lqgìshqgdqwv ghv wdx{ g*lqwìuíw hw sdu0
idlwhphqw gìwhuplqlvwhv/ doruv o*ìydoxdwlrq +hw od frxyhuwxuh, shxw vh idluh ã sduwlu gh Vzdsv gh w|sh LDV
+Lqgh{hg Dpruwl}lqj Vzdsv,1 Hq uhydqfkh/ gëv txh od irqfwlrq t+=, gìshqg ghv wdx{ g*lqwìuíw/ fhwwh dssurfkh
hvw gl!floh1

Oh sureoëph pdmhxu gdqv o*ìydoxdwlrq gh fhwwh rswlrq hvw txh od glvwulexwlrq ghv uhperxuvhphqwv dqwlflsìv
hvw lqfrqqxh d sulrul fdu hooh gìshqg qrwdpphqw ghv frqglwlrqv gh wdx{ g*lqwìuíw dx prphqw gx uhperxuvh0
phqw1 Qrxv dyrqv grqf prgìolvì fhwwh glvwulexwlrq gh pdqlëuh ã rewhqlu ohv suredelolwìv gh uhperxuvhphqw
ã fkdtxh lqvwdqw1

Srxu fhod/ lo hvw qìfhvvdluh gh glvwlqjxhu ghx{ w|shv gh uhperxuvhphqwv dqwlflsìv +UD, =

� oh UD �vwuxfwxuho� = fh vrqw ghv uhperxuvhphqwv dqwlflsìv txl lqwhuylhqqhqw doruv txh ohv wdx{ gx
pdufkì q*lqflwhqw sdv ohv hpsuxqwhxuv ã oh idluh1 Gh fh idlw/ rq frqvlgëuh txh/ shqgdqw xqh sìulrgh rü
ohv wdx{ g*lqwìuíw gx pdufkì vrqw ìohyìv/ oh wdx{ gh uhperxuvhphqw dqwlflsì dwwhlqgud vrq plqlpxp
+sdu h{hpsoh ìjdo ã 8( sdu dq,1
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� oh UD �frqmrqfwxuho�/ gþ ã xqh uhqìjrfldwlrq gh wdx{ = lo fruuhvsrqg dx wdx{ gh uhperxuvhphqw dqwlflsì
tx*lo idxw udmrxwhu dx wdx{ gh UD vwuxfwxuho1 Fhv uhperxuvhphqwv dqwlflsìv q*h{lvwhqw txh oruvtxh ohv
wdx{ gx pdufkì vrqw dvvh} idleohv srxu txh ohv hpsuxqwhxuv dlhqw xqh lqflwdwlrq �qdqflëuh ã uhqìjrflhu1

Rq dgrswh wurlv w|shv g*dssurfkh srxu od prgìolvdwlrq gx whpsv mxvtx*dx uhperxuvhphqw dqwlflsì =

� Xqhprgìolvdwlrq glwh vwdwlvwltxh = rq hvwlph gluhfwhphqw od suredelolwì gh uhperxuvhphqw dqwlflsì
frpph irqfwlrq ghv wdx{ g*lqwìuíw hw gh od gxuìh uhvwdqwh ã frxulu hq suhqdqw ghv vsìfl�fdwlrqv dg0krf
txl vrlhqw vlpsohv hw vx!vdpphqw uìdolvwhv1

� Xqh prgìolvdwlrq glwh �vhpl0udwlrqqhooh� rü rq whqwh gh prgìolvhu gluhfwhphqw oh frpsruwhphqw
ghv lqglylgxv1 Dlqvl/ rq glud sdu h{hpsoh txh srxu xq lqglylgx grqqì/ oh uhperxuvhphqw dqwlflsì d
olhx gëv txh oh wdx{ g*lqwìuíw sdvvh hq ghvvrxv g*xq fhuwdlq vhxlo +sursuh ã o*lqglylgx,1 Fhfl shuphw
gh gìgxluh xqh vsìfl�fdwlrq sduwlfxolëuh srxu oh wdx{ gh uhperxuvhphqw dqwlflsì hq irqfwlrq ghv wdx{
g*lqwìuíw1 O*dydqwdjh gh fhwwh dssurfkh hvw txh/ vrxv fhwwh iruph/ o*rswlrq hvw wuëv surfkh gh surgxlwv
�qdqflhuv h{lvwdqwv vxu ohv pdufkìv gh fdslwdx{ hw srxu ohvtxhov od wkìrulh �qdqflëuh d ghv vroxwlrqv
srxu hq ìydoxhu oh sul{ gh pdufkì1

� Xqh prgìolvdwlrq glwh �udwlrqqhooh� rü rq fkhufkh ã rswlplvhu oh frpsruwhphqw ghv lqglylgxv1
Dlqvl/ rq vh udpëqh dx sureoëph fodvvltxh gh frqwu÷oh rswlpdo rü o*lqvwdqw gh uhperxuvhphqw dqwlflsì
hvw oh whpsv g*duuíw txl pd{lplvh ohv  x{ dfwxdolvìv gx folhqw1

Qrxv sdvvrqv eulëyhphqw hq uhyxh fhv wurlv dssurfkhv1 Rq qrwhud txh gdqv ohv prgìolvdwlrqv �vhpl0
udwlrqqhooh� hw �udwlrqqhooh�/ fh vrqw ohv UD frqmrqfwxuhov txl vrqw prgìolvìv1

416 Prgìolvdwlrq vwdwlvwltxh

O*dssurfkh uhwhqxh gdqv fhwwh sduwlh prgìolvh oh wdx{ phqvxho gh uhperxuvhphqw dqwlflsì t+ , frpph
xqh irqfwlrq gh ghx{ idfwhxuv =

t+ , @ i+h�hw �gxuìh uhvwdqwh ã frxulu�> h�hw �frqglwlrqv gh pdufkì�,

Oh uhperxuvhphqw dssdudñw dlqvl frpph od uìvxowdqwh gh ghx{ skìqrpëqhv = xq h�hw olì ã od gxuìh uhvwdqwh
ã frxulu gx suíw hw xq h�hw olì dx{ frqglwlrqv gh pdufkì1 Oh suhplhu uhsuìvhqwh oh uhperxuvhphqw dqwlflsì
vwuxfwxuho/ f*hvw0ã0gluh oh idlw txh ohv hpsuxqwhxuv uhperxuvhqw sdu dqwlflsdwlrq ã ghv sìulrghv sduwlfxolëuhv
gh ohxu suíw +shx gh uhperxuvhphqw dx gìexw rx ã od �q/ uhperxuvhphqw soxw÷w dx{ dohqwrxuv ghv : dqv
hwf1,1 Txdqw dx vhfrqg/ lo fdswh o*lq xhqfh ghv edlvvhv gh wdx{ g*lqwìuíw gh pdufkì vxu ohv uhqìjrfldwlrqv gh
suíwv1

Frqfuëwhphqw/ o*h�hw �gxuìh uhvwdqwh ã frxulu� vhud sulv frpph xqh irqfwlrq gh od gxuìh uìvlgxhooh gx
suíw/ sdu h{hpsoh xqh frxueh hq forfkh grqw oh vrpphw vh wurxyh dx{ dohqwrxuv ghv : dqv1 O*h�hw �frqglwlrqv
gh pdufkì� hvw soxv gìolfdw ã prgìolvhu1 Hq suhplëuh dssurfkh/ rq srxuudlw shqvhu phwwuh xqh irqfwlrq gh
o*ìfduw hqwuh oh wdx{ gx suíw hw ohv wdx{ g*lqwìuíw glvsrqleohv dx prphqw gx uhperxuvhphqw1 Fhfl q*hvw sdv
vdwlvidlvdqw = sdvvì xq fhuwdlq whpsv/ od sduw ghv lqwìuíwv gdqv od phqvxdolwì gx suíw ghylhqw qìjoljhdeoh
ghydqw ohv uhperxuvhphqwv gx fdslwdo +l1h1 o*dpruwlvvhphqw, > dlqvl uhqìjrflhu d doruv shx g*lqwìuíw píph vl
oh qrxyhdx wdx{ tx*rq srxuudlw rewhqlu hvw qhwwhphqw lqiìulhxu1

Srxu whqlu frpswh gh fhwwh lgìh/ o*dssurfkh uhwhqxh frqvlvwh ã suhqguh/ qrq sdv xqh irqfwlrq gh o*ìfduw
gh wdx{/ pdlv xqh irqfwlrq gh o*ìfduw hqwuh od �ydohxu gh pdufkì� gx suíw +tx*rq dsshooh sdu od vxlwh Pdun0
wr0Pdunhw gx suíw, hw oh fdslwdo uhvwdqw gþ1 Sdu fh eldlv/ oh Pdun0wr0Pdunhw gx suíw hvw wuëv surfkh/ hq �q
gh suíw/ gx fdslwdo uhvwdqw gþ +grqf surfkh gh 3, píph vl ohv wdx{ g*lqwìuíw rqw vljql�fdwlyhphqw glplqxì1

Elhq ìylghpphqw/ rq qh suìwhqg sdv txh ohv hpsuxqwhxuv fdofxohqw h{solflwhphqw od ydohxu gh pdufkì
gh ohxu fuìdqfh hw od frpsduhqw ã ohxu fdslwdo uhvwdqw gþ1 Rq vxssrvh vlpsohphqw txh ohv hpsuxqwhxuv irqw
xq fdofxo jurvvlhu gdqv ohtxho lov phvxuhqw dssur{lpdwlyhphqw o*lpsdfw �qdqflhu +vxu ohxu phqvxdolwì, g*xqh
uhqìjrfldwlrq gh wdx{ = o*ìfduw hqwuh Pdun0wr0Pdunhw hw fdslwdo uhvwdqw gþ hvw doruv xqh dssur{lpdwlrq gh fh
w|sh gh udlvrqqhphqw1

8



417 Prgìolvdwlrq �vhpl0udwlrqqhooh�

Dx olhx gh suhqguh xqh vsìfl�fdwlrq dg0krf srxu o*h�hw Pdun0wr0Pdunhw/ rq shxw fkhufkhu ã od gìulyhu
g*xqh prgìolvdwlrq gx frpsruwhphqw gh o*hpsuxqwhxu1 Hq h�hw/ lo vx!w doruv gh vh �{hu xqh uëjoh txh
o*hpsuxqwhxu dxud whqgdqfh ã vxlyuh1 Rq shxw srxu fhod gìfuluh od gxuìh dydqw uhperxuvhphqw dqwlflsì frpph
oh suhplhu lqvwdqw srxu ohtxho o*hpsuxqwhxu d xq lqwìuíw �qdqflhu vx!vdqw ã uhperxuvhu sdu dqwlflsdwlrq1
Fhw lqvwdqw fruuhvsrqg dx prphqw rü oh Pdun0wr0Pdunhw gx suíw hvw vxsìulhxu dx fdslwdo uhvwdqw gþ +ã od
sìqdolwì suëv, soxv xq vhxlo v1

Fh vhxlo v wlhqw frpswh gh wrxv ohv frþwv/ dxwuhv txh od sìqdolwì +frþwv gh gìsodfhphqw/ whpsv sdvvì ã
uhqìjrflhu dyhf vrq fkdujì gh folhqwëoh hwf1,1 Lo uhsuìvhqwh ìjdohphqw oh jdlq plqlpdo dwwhqgx srxu hqjdjhu
od surfìgxuh gh uhperxuvhphqw dqwlflsì1 Fhwwh dssurfkh shuphw gh uhqguh frpswh gx idlw tx*hq sudwltxh/
xq lqglylgx qh uhperxuvh sdv sdu dqwlflsdwlrq gëv txh oh Pdun0wr0Pdunhw hvw vxsìulhxu dx fdslwdo uhvwdqw
gþ1

Gx srlqw gh yxh gh od idfwxudwlrq gh o*rswlrq/ fhwwh prgìolvdwlrq shuphw gh qh sdv dvvljqhu oh píph vhxlo
ã wrxv ohv lqglylgxv/ fhuwdlqv ìwdqw soxv �g|qdpltxhv� +l1h1 rqw xq vhxlo soxv edv, txh g*dxwuhv1 Dlqvl/ lo vhud
srvvleoh gh idfwxuhu oh gurlw dx uhperxuvhphqw sdu dqwlflsdwlrq hq irqfwlrq ghv fdudfwìulvwltxhv sursuhv ã
o*hpsuxqwhxu1

Qrxv sursrvrqv lfl ghx{ gì�qlwlrqv gh � txl vrlhqw uìdolvwhv hw srxu ohvtxhoohv qrxv doorqv gìyhorsshu ohv
fdofxov =

41

� @ lqiiw> uw ? u� � vj +6,

Fhwwh dssurfkh shuphw gh frqvlgìuhu xq vrxv0mdfhqw gh od gxuìh mxvtx*ã uhperxuvhphqw dqwlflsì dvvh}
vlpsoh = txdqg ohv wdx{ vrqw kdxwv/ o*lqglylgx qh uhperxuvh sdv/ pdlv lo sur�wh g*xqh edlvvh ghv wdx{ gëv
tx*lov sdvvhqw hq ghvvrxv g*xq fhuwdlq vhxlo1 G*xq srlqw gh yxh sv|fkrorjltxh/ lo vhpeoh txh o*hpsuxqwhxu
dxud whqgdqfh ã frpsduhu ghv wdx{1 Gdqv fh fdv/ od yduldeoh v uhsuìvhqwh/ srxu xq hpsuxqwhxu grqqì/
o*ìfduw fulwltxh hqwuh oh wdx{ gh o*hpsuxqw hw oh wdx{ gx pdufkì txl idlw txh o*hpsuxqwhxu lud vh uh�qdqfhu
vxu oh pdufkì1 Ohv lqglylgxv �g|qdpltxhv�/ txl sur�whurqw udslghphqw g*xqh edlvvh ghv wdx{/ dxurqw
xq v soxv idleoh txh ohv dxwuhv1 Rq qrwhud �v od irqfwlrq gh uìsduwlwlrq gh od orl gh v1

51

� @ lqiiw>PwPw A FUGw . vj +7,

rü PWPw hvw oh Pdun0wr0Pdunhw gx Suíw1 Fhwwh gì�qlwlrq gx whpsv gh uhperxuvhphqw dqwlflsì hvw
lvvxh g*xqh frpsdudlvrq hqwuh od ydohxu dfwxhooh gh o*hfkìdqflhu ã yhqlu +PwP, hw oh sul{ gx uhp0
erxuvhphqw dqwlflsì +FUG,1 Hooh shuphw gh suhqguh hq frpswh o*h�hw pdwxulwì uhvwdqwh1 Hq h�hw/ rq
lpdjlqh dvvh} elhq tx*xq hpsuxqwhxu q*dxud sdv whqgdqfh ã uhperxuvhu sdu dqwlflsdwlrq oruvtxh vrq
suíw duulyh elhqw÷w ã ìfkìdqfh1 Dlqvl/ oruvtx*lo qh uhvwh soxv txh txhotxhv phqvxdolwìv ã uìjohu/ vhxohv
gh wuëv ylrohqwhv yduldwlrqv gh wdx{ lqflwhurqw ohv uhperxuvhphqwv dqwlflsìv1

Qrxv wudlwhurqv sdu od vxlwh oh sureoëph gx fdofxo gx sul{ dyhf xqh prgìolvdwlrq gx w|sh +6,1 Rq srxuud
fhshqgdqw idluh ghv fdofxov wrxw ã idlw vlplodluhv srxu xqh prgìolvdwlrq gx w|sh +7,1

41714 Orl gx uhperxuvhphqw dqwlflsì

Qrxv dssoltxrqv lfl od gì�qlwlrq +6, gh � dx{ gì�qlwlrqv gh od sduwlh +414,1 Od irqfwlrq gh vxuylh v*ìfulw
doruv =

V+w, @ Su+� � w m +uv,v�w, +8,
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�v od irqfwlrq gh uìsduwlwlrq gh od orl gh v1 Rq qrwhud sdu od vxlwh uw @ plq
x�w

+ux,1

Gh píph/ rq shxw h{sulphu oh wdx{ lqvwdqwdqì gh uhperxuvhphqw dqwlflsì gh od pdqlëuh vxlydqwh =

t+w> k, @ Su+� ? w. k m � � w> +uv,v�w.k, +9,

@
Su+u� � uw.k A v � u� � uw m +uv,v�w.k,

Su+v � u� � uw m +uv,v�w,
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�
�v+u� � uw.k,��v+u� � uw,

4��v+u� � uw,
> 3

�
41715 Hydoxdwlrq gh o*rswlrq gh uhperxuvhphqw dqwlflsì

Hq xwlolvdqw ohv ìtxdwlrqv +8, hw +4, rq rewlhqw �qdohphqw =
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Qrxv qrxv lqwìuhvvrqv lfl ã xq jurxsh krprjëqh g*hpsuxqwhxuv d|dqw oh píph vhxlo v hw qrxv fkhufkrqv
ã sdudpìwuhu oh sul{ gh o*rswlrq gh uhperxuvhphqw dqwlflsì vhorq fh vhxlo1 Dxvvl/ gdqv od vxlwh/ qrxv qrxv
�{rqv xq vhxlo v grqqì1 Gdqv xq vhfrqg whpsv/ qrxv srxuurqv ìyhqwxhoohphqw gìfrpsrvhu od orl gx vhxlo hq
vrpph gh Gludf/ f*hvw ã gluh hq vwudwhv gh vl1 Fhwwh dssurfkh vxssrvh lpsolflwhphqw txh od orl gx vhxlo hvw
lqgìshqgdqwh ghv prxyhphqwv ghv wdx{1 Fhwwh k|srwkëvh vhpeoh uìdolvwh1

Qrxv vrpphv grqf udphqìv ã frqvlgìuhu ghv irqfwlrqv gh uìsduwlwlrq gh Gludf =

�v +{, @ 4i{�vj

O*h{suhvvlrq +:, grqqh srxu xq v grqqì =
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Qrxv yr|rqv dssdudñwuh ghx{ whuphv txl fruuhvsrqghqw dx{ sul{ gh ghx{ dfwliv1 Oh suhplhu hvw fhoxl g*xq dfwli
txl yhuvh od phqvxdolwì wdqw txh oh wdx{ qh sdvvh sdv vrxv xqh eduulëuh1 Oh vhfrqg sd|h oh Fdslwdo Uhvwdqw
Gþ/ gëv txh oh wdx{ sdvvh vrxv oh vhxlo/ hw txh od eduulëuh q*d sdv ìwì iudqfklh dxsdudydqw1 Oh vrxv0mdfhqw ghv
ghx{ surgxlwv frqvlgìuìv hvw mxvtx*lfl oh wdx{ frxuw1 O*lqwhudfwlrq hqwuh oh frh!flhqw g*dfwxdolvdwlrq hw oh  x{
q*hvw grqf sdv qìjoljhdeoh1 Xqh pdqlëuh gh sdoolhu fh sureoëph hvw gh sdvvhu vrxv suredelolwì iruzdug0qhxwuh
Tw1 Qrxv phwwrqv lfl gh f÷wì od g|qdpltxh vxlylh sdu oh vrxv0mdfhqw1 Qrxv qh fkhufkrqv tx*ã suìflvhu oh w|sh
gh  x{ ã ìydoxhu1 Qrxv rewhqrqv doruv =
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l
Fhwwh ghuqlëuh h{suhvvlrq shuphw gh idluh xq olhq hqwuh oh sureoëph srvì hw fhoxl gx sulflqj g*rswlrqv ã
eduulëuhv/ hq o*rffxuhqfh gh w|sh elqdluh1 Ohv sul{ g*rswlrqv ã eduulëuhv vrqw dvvh} elhq frqqxv oruvtxh oh
vrxv0mdfhqw vxlw xqh g|qdpltxh gh w|sh Eodfn0Vfkrohv1 Ru/ lo hvw shx suredeoh txh oh wdx{ frxuw vxlyh xqh

:



gl�xvlrq orj0qrupdoh vrxv Tx1 Xqh whooh gl�xvlrq vh uhqfrqwuh soxv idflohphqw srxu oh sul{ g*xq dfwli1 Lo
shxw doruv v*dyìuhu txh od gì�qlwlrq +7, gx uhperxuvhphqw dqwlflsì vrlw soxv dgdswìh ã qrwuh vlwxdwlrq1 Sdu
dqdorjlh dyhf od ghuqlëuh h{suhvvlrq +<, txl irxuqlw oh sul{ gh o*reoljdwlrq dyhf rswlrq gh uhperxuvhphqw
dqwlflsìh/ qrxv srxyrqv dxvvl uhwhqlu =
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Qrwrqv txh ohv fdofxov derxwlvvhqw ã xqh irupxoh txdvl0ihupìh hq xwlolvdqw ohv uìvxowdwv frqqxv vxu oh sulflqj
ghv rswlrqv ã eduulëuh1 Qrxv uhqyr|rqv ã +H1 Uhlqhu/ P1 Uxelqvwhlq ^4<<4` ^48` hw ^49`, srxu xq gìwdlo
ghv fdofxov1 Oh surfhvvxv vxlyl sdu oh Pdun0wr0Pdunhw vrxv ohv suredelolwìv iruzdug0qhxwuhv hvw gìwdlooì hq
dqqh{h1

418 Prgìolvdwlrq �udwlrqqhooh�

Gdqv fhwwh dssurfkh/ rq fkhufkh oh sul{ dxtxho o*rswlrq gh uhperxuvhphqw dqwlflsì vhudlw yhqgxh vxu
ohv pdufkìv �qdqflhuv1 Dlqvl/ hooh q*d g*dxwuh lqwìuíw txh gh vhuylu gh uìiìuhqfh hw gh phvxuhu oh ghjuì gh
udwlrqqdolwì gx srro gh suíwv frqvlgìuì1 G*xq srlqw gh yxh pdwkìpdwltxh/ fhwwh dssurfkh srvh shx gh
sureoëph1 Hq h�hw/ xqh irlv irupdolvìh/ fhwwh prgìolvdwlrq vh udpëqh ã od uhfkhufkh gh o*lqvwdqw rü lo hvw
rswlpdo srxu oh folhqw gh uhperxuvhu sdu dqwlflsdwlrq1 Rq fkhufkh grqf ã plqlplvhu/ vxu o*hqvhpeoh W +w> W ,
ghv whpsv g*duuíw lqiìulhxuv ã W / hw dgdswìv ã od �owudwlrq ghv wdx{ / od ydohxu dfwxdolvìh ghv  x{ yhuvìv sdu
oh folhqw =
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Fh sureoëph vh udpëqh ã xqh lqìtxdwlrq yduldwlrqqhooh tx*rq uìvrxg sdu gl�ìuhqfhv �qlhv =

plq

�
CY

Cw
. d +e� u,

CY

Cu
.

�5

5

C5Y

Cu5
� uY> Y +w> uw,�FUGw

�
@ 3

Od uìvroxwlrq gh fhwwh lqìtxdwlrq yduldwlrqqhooh shuphw ìjdohphqw g*rewhqlu od iurqwlëuh g*h{huflfh/ f*hvw0ã0gluh
gh frqqdñwuh od srolwltxh rswlpdoh ã vxlyuh srxu oh folhqw1

5 Idfwxudwlrq gh o*rswlrq

Wurlv yrlhv vrqw hqylvdjhdeohv srxu idfwxuhu dx folhqw o*rswlrq txl oxl hvw yhqgxh =

� fdofxohu xqh pdujh g*lqwìuíw 0 idfwxudqw oh uhperxuvhphqw dqwlflsì 0 lqfoxvh gdqv oh wdx{ qrplqdo
dffrugì dx folhqw >

� idluh sd|hu hq xqh irlv ã o*rfwurl gx suíw od frqwuhydohxu gh fhwwh rswlrq >

� idluh sd|hu h{ srvw/ oruv gx uhperxuvhphqw dqwlflsì1

Od ghuqlëuh yrlh hvw ìylghpphqw olìh ã od txhvwlrq gx qlyhdx gh od sìqdolwì hw gìshqg gh od uìjohphqwdwlrq/
hw qh vhud grqf sdv h{soruìh lfl1 Od ghx{lëph q*hvw sdv wuëv qdwxuhooh hw sdv irufìphqw sudwlfdeoh1 Od suhplëuh
o*hvw ehdxfrxs soxv hw vhud grqf sulyloìjlìh lfl1 Wrxwhirlv/ hooh shxw srvhu gh vìulhx{ sureoëphv = hq h�hw/
xq lqglylgx grqw rq vdlw/ dx yx gh vhv fdudfwìulvwltxhv/ tx*lo vhud wuëv hqfolq ã uhperxuvhu sdu dqwlflsdwlrq/
gëv txh ohv frqglwlrqv gh pdufkì oh oxl shuphwwurqw/ ghyudlw orjltxhphqw sd|hu xq wdx{ srxu vrq suíw
uhodwlyhphqw soxv ìohyì txh oh wdx{ sursrvì ã g*dxwuhv folhqwv prlqv �uìdfwliv�1 Fh idlvdqw/ rq ulvtxh g*lqflwhu
hqfruh gdydqwdjh fhw lqglylgx ã uhqìjrflhu oh wdx{ gh vrq suíw gëv tx*lo oh srxuud1 Fh erxfodjh �flufxodluh�
shxw qh sdv frqyhujhu hw rq prqwuh lfl tx*lo q*hvw sdv wrxmrxuv srvvleoh gh wurxyhu oh wdx{ g*ìtxloleuh1

;



514 Sulqflsh

Od idfwxudwlrq gh o*rswlrq frqvlvwh ã fdofxohu oh wdx{ qrplqdo gh o*hpsuxqw txl q*lqgxlw sdv gh shuwh
srxu od edqtxh ã fdxvh ghv uhperxuvhphqwv dqwlflsìv1 Soxv suìflvìphqw/ od qrwlrq gh �shuwh gh od edqtxh�
v*dqdo|vh frpph vxlw1 Frqvlgìurqv txh od edqtxh frpsuhqg ghx{ hqwlwìv = xqh hqwlwì frpphufldoh txl dffrugh
ghv suíwv hw txl vh uh�qdqfh dxsuëv gh od vhfrqgh hqwlwì vxssrvìh frxyulu oh ulvtxh gh wdx{ gh fhwwh fuìdqfh
hq vh uh�qdqêdqw hooh0píph vxu ohv pdufkìv gh fdslwdx{1 Oh �sur�w� gh o*hqwlwì frpphufldoh hvw gh idlw od
gl�ìuhqfh hqwuh od ydohxu gh udfkdw +lqwhuqh, gh od fuìdqfh hw oh fdslwdo qrplqdo suíwì1 Oh uh�qdqfhphqw vh
idlvdqw vxu ohv pdufkìv gh fdslwdx{/ od vhfrqgh hqwlwì udfkëwh od fuìdqfh ã vrq sul{ gh pdufkì/ rswlrq gh
uhperxuvhphqw dqwlflsì frpsulvh1

Rq fdofxoh lfl oh wdx{ qrplqdo gx suíw tx*lo frqylhqw gh idfwxuhu dx folhqw srxu txh oh �sur�w�
gh o*hqwlwì frpphufldoh qh vrlw sdv d�hfwì sdu o*h{lvwhqfh g*xqh rswlrq gh uhperxuvhphqw
dqwlflsì1

Od gìpdufkh gh fdofxo hvw grqf od vxlydqwh =

� fdofxo gh od ydohxu gh pdufkì g*xq suíw gh fdudfwìulvwltxhv grqqìhv +hq sduwlfxolhu gh wdx{ qrplqdo �,
gdqv oh fdv rü o*hpsuxqwhxu q*d sdv oh gurlw dx uhperxuvhphqw sdu dqwlflsdwlrq1 Qrwrqv Y +�, fhwwh
ydohxu1 Oh sur�w gh o*hqwlwì frpphufldoh vhudlw doruv gh Y +�,�Qrplqdo >

� fdofxo gh od ydohxu gh pdufkì gx píph suíw +pdlv gh wdx{ qrplqdo ��, gdqv oh fdv rü ohv uhperxuvhphqwv
dqwlflsìv vrqw srvvleohv +hw vxlyhqw xq ghv ghx{ prgëohv gìfulwv soxv kdxw,1 Qrwrqv YUD +��, od ydohxu
ã odtxhooh od vhfrqgh hqwlwì �udfkëwh� od fuìdqfh ã o*hqwlwì frpphufldoh >

� fdofxo gx wdx{ qrplqdo gx suíw �� who txh ohv ghx{ ydohxuv fròqflghqw Y +�, @ YUD +��,/ f*hvw0ã0gluh who
txh oh �sur�w� gh o*hqwlwì frpphufldoh 0 xqh irlv tx*hooh v*hvw uh�qdqfìh dxsuëv gh od vhfrqgh hqwlwìh 0
qh vrlw sdv d�hfwì1

Fhwwh gìpdufkh hvw looxvwuìh vxu od �jxuh 5 = vl � @ 9( doruv �� @ ;=6(1 Rq qrwhud txh fhv ydohxuv vrqw
grqqìhv ã wlwuh g*h{hpsoh hw q*rqw sdv gh uìhooh vljql�fdwlrq �qdqflëuh1

515 Dssolfdwlrq

Rq xwlolvh oh prgëoh gh Ydvlfhn frpph prgëoh gh gl�xvlrq ghv wdx{ frxuwv/ f*hvw0ã0gluh txh oh wdx{ frxuw
vxlw xq surfhvvxv gx w|sh guw @ d+e� uw,gw. �gZw1 Rq ìwxglh od ydohxu gh o*ìfkìdqflhu +�jxuh 4, dlqvl txh
oh vsuhdg gh wdx{ �� � � txl ghyudlw íwuh idfwxuì dx folhqw1 Fhwwh ìwxgh vh ihud +d, gdqv oh fdv gh wdx{ gh
uhperxuvhphqw dqwlflsì gìwhuplqlvwh/ +e, gdqv oh fdv gx prgëoh vhpl0udwlrqqho/ hw +f, gdqv oh fdv gx prgëoh
udwlrqqho1 Qrxv odlvvrqv gh f÷wì od prgìolvdwlrq vwdwlvwltxh/ grqw o*lqwìuíw hvw soxv sudwltxh txh wkìrultxh1

Rq ìwxglh ghx{ frq�jxudwlrqv vxu ohv dqwlflsdwlrqv ghv wdx{ g*lqwìuíw ixwxuv =

� ohv wdx{ g*lqwìuíw sdvvhqw gh 43( ã hqylurq 7( vxu xqh sìulrgh gh 43 dqv7 1 Od ydohxu gh o*ìfkdqflhu
hvw uhsuìvhqwìh vxu od �jxuh 6/ oh vsuhdg gh wdx{ idfldo �� � � ã udmrxwhu dx wlwuh gh o*rswlrq gh
uhperxuvhphqw dqwlflsì hvw uhsuìvhqwì vxu od �jxuh 71 Fhwwh frq�jxudwlrq gh wdx{ fruuhvsrqg ã fhooh
txl d sx íwuh revhuyìh vxu ohv 43 ghuqlëuhv dqqìhv1

� ohv wdx{ furlvvhqw ã sduwlu gh 7( srxu �qlu yhuv 918(/ ìjdohphqw vxu xqh sìulrgh gh 43 dqv8 1 Od ydohxu
gh o*ìfkdqflhu hvw uhsuìvhqwìh vxu od �jxuh 8/ oh vsuhdg gh wdx{ idfldo ��� � hvw uhsuìvhqwì vxu od �jxuh
91 Fhwwh frq�jxudwlrq gh wdx{ fruuhvsrqg ã od vlwxdwlrq dfwxhooh1

Vxu fkdfxq ghv judskltxhv/ _Vdqv UD% fruuhvsrqg dx sul{ gh o*ìfkìdqflhu oruvtxh ohv uhperxuvhphqwv
dqwlflsìv qh vrqw sdv dxwrulvìv/ _UD @ 43(% fruuhvsrqg ã xq wdx{ gh uhperxuvhphqw frqvwdqw/ _vhxlo @ {(%
fruuhvsrqg dx prgëoh �vhpl0udwlrqqho� +l1h1 � @ lqiiw>PwPw A +4 . s�hqdolw�h,FUGw . vj, dyhf xq vhxlo v
ìjdo ã {( gx qrplqdo/ hw _Dphulfdlqh% fruuhvsrqg dx prgëoh �udwlrqqho�1

Od uìvroxwlrq qxpìultxh d ìwì uìdolvìh gh od pdqlëuh vxlydqwh =
7Ohv sdudpëwuhv gx prgëoh gh Ydvlfhn vrqw = of ' f��/ @ ' f�D/ K ' f�fe/ j ' f�f�D1
8Ohv sdudpëwuhv gx prgëoh gh Ydvlfhn vrqw = of ' f�fe/ @ ' f�D/ K ' f�fSD/ j ' f�f�D1

<



Ilj1 5= Pìwkrgrorjlh xwlolvìh srxu od idfwxudwlrq gh o*rswlrq gh uhperxuvhphqw dqwlflsì

� wdx{ gh uhperxuvhphqw dqwlflsì gìwhuplqlvwh = xwlolvdwlrq g*xqh irupxoh h{solflwh1

� prgëoh vhpl0udwlrqqho = vlpxodwlrqv gh Prqwh0Fduor1

� prgëoh udwlrqqho = uìvroxwlrq g*HGS sdu gl�ìuhqfhv �qlhv/ vfkìpd gh Fudqn0Qlfkrovrq +� @ 4
5,> dyhf

4333 srlqwv gh glvfuìwlvdwlrq gdqv oh whpsv/ hw 583 srlqwv gh glvfuìwlvdwlrq gdqv o*hvsdfh1

Oh suíw frqvlgìuì d ohv fdudfwìulvwltxhv vxlydqwhv = pdwxulwì @ 43 dqv/ qrplqdo @ 4331 Dwwdfkrqv0qrxv/
pdlqwhqdqw/ ã lqwhusuìwhu ohv uìvxowdwv qxpìultxhv suìvhqwìv vxu ohv judskltxhv 6/ 7/ 8/ hw 91

51514 Fdv gx uhperxuvhphqw dqwlflsì gìwhuplqlvwh

Lo v*djlw gx fdv rü oh wdx{ gx suíw hvw fdoì vrxv o*k|srwkëvh txh ohv uhperxuvhphqwv dqwlflsìv vxuylhqqhqw
ã xq wdx{ �{h1 Rq glud sdu h{hpsoh txh 43( ghv hpsuxqwhxuv uhperxuvhqw sdu dqwlflsdwlrq/ fkdtxh dqqìh/
txhov txh vrlhqw ohv prxyhphqwv ghv wdx{ g*lqwìuíw1 Frpswh0whqx gh fh txl d ìwì glw soxv kdxw/ fh w|sh
g*k|srwkëvh hvw ìylghpphqw dvvh} luuìdolvwh/ pdlv shuphw gh fhuqhu fhuwdlqv h�hwv gx uhperxuvhphqw sdu
dqwlflsdwlrq vxu oh sul{ gh od fuìdqfh1

Rq frqvwdwh/ hq suhplhu olhx/ txh/ srxu xq wdx{ idfldo dvvh} ìohyì +;( sdu h{hpsoh vxu od �jxuh 6,/
od ydohxu gh o*ìfkìdqflhu +l1h1 oh jdlq gh od edqtxh, hvw lqiìulhxuh ã fhooh gx fdv �vdqv UD�1 Fh uìvxowdw
hvw wuëv lqwxlwli = oh wdx{ gx suíw hvw ìohyì/ grqf o*lqyhvwlvvhxu d lqwìuíw ã uhperxuvhu sdu dqwlflsdwlrq1 Fh
uhperxuvhphqw gh 43( sdu dq idlw shuguh gh o*dujhqw ã od edqtxh1

Gdqv fh fdv vlpsoh/ lo hvw uhodwlyhphqw idfloh g*rewhqlu oh wdx{ gh o*hpsuxqw txl qhxwudolvh fhwwh rswlrq gh
uhperxuvhphqw dqwlflsì1 Txdolwdwlyhphqw/ soxv oh wdx{ gh uhperxuvhphqw dqwlflsì hvw ìohyì hw soxv oh wdx{
gx suíw grlw o*íwuh ìjdohphqw1 Hq h�hw/ píph vl srxu o*hqwlwì frpphufldoh oh uh�qdqfhphqw hvw prlqv fkhu
+fdu od gxuìh h�hfwlyh gx suíw hvw soxv frxuwh,/ fh jdlq qh frpshqvh sdv oh pdqtxh ã jdjqhu gþ dx idlw tx*hooh
qh uhêrlw sdv xqh sduwlh ghv lqwìuíwv gx suíw1
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Ilj1 6= Ydohxu gh o*ìfkìdqflhu gdqv oh fdv g*xqh dqwlflsdwlrq g*xqh edlvvh ghv wdx{ g*lqwìuíw

Ilj1 7= Idfwxudwlrq gh o*rswlrq gdqv oh fdv g*xqh dqwlflsdwlrq g*xqh edlvvh ghv wdx{ g*lqwìuíw
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Ilj1 8= Ydohxu gh o*ìfkìdqflhu gdqv oh fdv g*xqh dqwlflsdwlrq g*xqh kdxvvh ghv wdx{ g*lqwìuíw

Ilj1 9= Idfwxudwlrq gh o*rswlrq gdqv oh fdv g*xqh dqwlflsdwlrq g*xqh kdxvvh ghv wdx{ g*lqwìuíw
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Gdqv o*h{hpsoh ghv �jxuhv 6 hw 7/ vl oh wdx{ idfldo hvw gh :17(/ oh vsuhdg ã udmrxwhu dx wlwuh gh o*rswlrq
gh uhperxuvhphqw dqwlflsì hvw gh 53 es1

51515 Fdv gx uhperxuvhphqw dqwlflsì irqfwlrq ghv wdx{ g*lqwìuíw

Gdqv fh fdv/ lo | d xqh vruwh gh uìwurdfwlrq hqwuh oh wdx{ gh o*hpsuxqw hw oh frpsruwhphqw gh uhperxuvh0
phqw dqwlflsì1 Soxv frqfuëwhphqw/ dxjphqwhu oh wdx{ gx suíw srxu whqlu frpswh gx uhperxuvhphqw dqwlflsì
d ghx{ h�hwv =

� fhod dpìolruh od pdujh gh od edqtxh +fdu ohv phqvxdolwìv dxjphqwhqw, >
� pdlv fhod dffurñw o*lqflwdwlrq ghv hpsuxqwhxuv ã uhperxuvhu sdu dqwlflsdwlrq gdqv oh ixwxu1

Gdqv fhv frqglwlrqv/ fhw h�hw gh uìwurdfwlrq uhqg ohv fdofxov soxv frpsoltxìv pdlv vxuwrxw rq yhuud tx*lo
shxw qh sdv | dyrlu gh vroxwlrq = lo shxw dlqvl íwuh lpsrvvleoh gh wurxyhu oh wdx{ gx suíw tx*lo frqylhqgudlw
gh idfwxuhu ã xq folhqw wuëv �g|qdpltxh�/ f*hvw0ã0gluh wuëv surpsw ã uhperxuvhu sdu dqwlflsdwlrq1

Pìwkrgh �vhpl0udwlrqqhooh� Rq v*lqwìuhvvh pdlqwhqdqw ã xq lqyhvwlvvhxu txl dgrswh xq frpsruwhphqw
vhpl0udwlrqqho/ f*hvw0ã0gluh txl uhperxuvh sdu dqwlflsdwlrq gëv tx*lo d xqh lqflwdwlrq �qdqflëuh ã oh idluh1 Rq
gì�qlw grqf oh whpsv mxvtx*dx uhperxuvhphqw dqwlflsì sdu

� @ lqi iw>PwPw A +4 . s�hqdolw�h,FUGw . vhxloj
Oruvtxh oh wdx{ idfldo hvw wurs ìohyì/ wrxv ohv folhqwv uhperxuvhqw lppìgldwhphqw sdu dqwlflsdwlrq hw

sdlhqw oh qrplqdo soxv od sìqdolwì1 Fh frpsruwhphqw wudgxlw hq uìdolwì xq uhixv ghv lqyhvwlvvhxuv ã frqwudfwhu
xq suíw ã xq who wdx{ idfldo1 Fh skìqrpëqh d xqh frqvìtxhqfh lpsruwdqwh = lo q*hvw sdv wrxmrxuv srvvleoh
gh idfwxuhu o*rswlrq sdu xq vsuhdg gh wdx{ idfldo1 Hq idlw/ lo h{lvwh xq jdlq pd{lpdo txh shxw uhfhyrlu
od edqtxh1 Gh fh idlw/ lo h{lvwh ìjdohphqw xq wdx{ idfldo olplwh dx0ghoã gxtxho oh sul{ hvw xqh irqfwlrq
gìfurlvvdqwh +rx frqvwdqwh, gx wdx{ idfldo1 F*hvw oh wdx{ olplwh gh idfwxudwlrq gh o*rswlrq +yrlu oh judskltxh
+7,/ rü oh wdx{ olplwh ydxw :19( srxu wrxv ohv vhxlov/ hw oh judskltxh +9,/ rü oh wdx{ olplwh hvw frpsulv hqwuh
81;( +vhxlo 4(, hw 9( +srxu xq vhxlo gh 6(,,1

Sdu dloohxuv/ rq yìul�h txh oh sul{ �dyhf rswlrq� hvw wrxmrxuv lqiìulhxu dx sul{ �vdqv rswlrq�1 Fhfl wudgxlw
oh idlw tx*xq lqglylgx �vhpl0udwlrqqho� +hw ã vhxlo srvlwli, qh uhperxuvh sdu dqwlflsdwlrq txh oruvtx*lo d xqh
lqflwdwlrq �qdqflëuh ã oh idluh1

Fhwwh dssurfkh �vhpl0udwlrqqhooh� frqgxlw ã od qrwlrq gh vhxlo rswlpdo1 Hq h�hw/ srxu fkdtxh vfhqdulr gh
wdx{ frqvlgìuì +edlvvh rx kdxvvh ghv wdx{,/ lo vhpeoh oìjlwlph gh vh ghpdqghu txho hvw oh erq vhxlo ã fkrlvlu d
sulrul1 Lo v*djlw hq idlw gh wurxyhu xq frpsurplv hqwuh oh jdlq ã sduwlu gxtxho rq uhperxuvh sdu dqwlflsdwlrq
hw od suredelolwì tx*xq who jdlq dssdudlvvh1 Vl xq folhqw hvw wurs �jrxupdqg�/ lo ulvtxh gh qh mdpdlv srxyrlu
uhperxuvhu sdu dqwlflsdwlrq1 D o*lqyhuvh/ xq folhqw sdv dvvh} �jrxupdqg� dxud whqgdqfh ã uhperxuvhu wurs
ylwh sdu dqwlflsdwlrq1 Rq shxw looxvwuhu fhwwh lgìh sdu od �jxuh +8,/ rü rq frqvlgëuh ghv folhqwv dyhf xq wdx{
idfldo � gh 915(1 O*lqglylgx d|dqw xq vhxlo gh 6(/ uhperxuvh �wurs shx vrxyhqw� sdu udssruw dx fdv g*xq
vhxlo gh 4 rx 5(1 Hq gì�qlvvdqw oh vhxlo rswlpdo frpph oh vhxlo txl/ ã wdx{ idfldo �{ì/ plqlplvh ohv  x{
dfwxdolvìv yhuvìv sdu oh folhqw/ rq uhpdutxhud txh fh vhxlo rswlpdo gìshqg ghv frqglwlrqv gh pdufkì hw gx
wdx{ idfldo1 Rq shxw doruv frpsduhu oh jdlq uìdolvì dyhf fh vhxlo rswlpdo ã fhoxl rewhqx dyhf xq prgëoh
sxuhphqw udwlrqqho > oh jdlq rewhqx dyhf xqh vwudwìjlh ã vhxlo rswlpdo frqvwdqw q*dwwhlqw sdv wrxmrxuv +píph
uduhphqw, oh jdlq rswlpdo +gx prgëoh udwlrqqho,1 Fhfl v*h{soltxh sdu oh idlw txh oh prgëoh udwlrqqho uhylhqw ã
frqvlgìuhu xq vhxlo rswlpdo hqgrjëqh doìdwrluh9 hw yduldqw dyhf oh whpsv hw ohv frqglwlrqv gh pdufkì hw q*hvw
grqf sdv irufìphqw frqvwdqw1

Hq�q/ rq qrwhud txh/ gdqv oh fdv g*xqh kdxvvh ghv wdx{ g*lqwìuíw/ od gl�ìuhqfh hqwuh ohv vsuhdgv gx prgëoh
vhpl0udwlrqqho hw gx prgëoh gìwhuplqlvwh hvw soxv lpsruwdqwh txh gdqv oh fdv g*xqh edlvvh1 Fhshqgdqw/
ohv vsuhdgv vrqw dvvh} idleohv/ grqf ohv ulvtxhv gh shuwh ehdxfrxs soxv idleohv srxu od edqtxh1 Oh prgëoh
gìwhuplqlvwh hvw grqf shx vdwlvidlvdqw gdqv oh fdv g*xqh kdxvvh ghv wdx{ g*lqwìuíw/ pdlv xqh idfwxudwlrq gh
o*rswlrq sdudñw doruv prlqv lqglvshqvdeoh txh gdqv oh fdv g*xqh edlvvh1

9Oh whpsv g*duuíw rswlpdo vroxwlrq gx sureoëph g*duuíw +44,/ hvw dgdswì ã od �owudwlrq ghv wdx{1 Lo qh gìshqg grqf txh gh |

hw gh o|/ rx gh/ pdqlëuh ìtxlydohqwh/ gh | hw gh �|�|c txl idlw doruv dssdudlwuh o*lgìh gh vhxlo hqgrjëqh1
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Pìwkrgh �udwlrqqhooh� Gdqv fh fdv/ oh folhqw rswlplvh oh prphqw dxtxho lo yd uhperxuvhu sdu dqwlflsdwlrq
hq uìvroydqw oh sureoëph +44,1 Hylghpphqw/ rq frqvwdwh vxu ohv �jxuhv +6, hw +8, txh od ydohxu gh o*ìfkìdqflhu
hvw wrxmrxuv od soxv idleoh oruvtx*hooh hvw fdofxoìh sdu od pìwkrgh udwlrqqhooh txh oruvtx*hooh hvw fdofxoìh
sdu wrxwh dxwuh pìwkrgh1 F*hvw grqf fh w|sh g*lqglylgx txl ihud shuguh oh soxv g*dujhqw ã od edqtxh1 Sdu
frqvìtxhqw/ lo hvw gl!floh gh idfwxuhu o*rswlrq gh uhperxuvhphqw dqwlflsì gdqv od phvxuh rü oh vsuhdg gh
wdx{ vhudlw wuëv lpsruwdqw1 O*dydqwdjh gh fhwwh pìwkrgh hvw tx*hooh uhsuìvhqwh xqh eruqh vxsìulhxuh gh od
shuwh srvvleoh srxu od edqtxh1

Frqfoxvlrq

Qrxv dyrqv suìvhqwì/ dx frxuv gh fhwwh ìwxgh/ ghv lgìhv shuphwwdqw g*ìydoxhu o*rswlrq gh uhperxuvhphqw
dqwlflsì ghv suíwv lpprelolhuv1 Qrxv dyrqv hqylvdjì soxvlhxuv yrlhv/ vhorq ohv shuvshfwlyhv tx*hoohv r�udlhqw/
hw dyrqv whqwì gh phwwuh hq ìylghqfh ohxuv dydqwdjhv hw lqfrqyìqlhqwv =

� Oh wdx{ gh uhperxuvhphqw dqwlflsì hvw gìwhuplqlvwh/ lqgìshqgdqw ghv wdx{ g*lqwìuíw1

� Oh wdx{ gh uhperxuvhphqw dqwlflsì hvw vxssrvì frqqx1 Lo hvw irqfwlrq gh od gxuìh uhvwdqw ã frxulu hw
gx idfwhxu Pdunhg0wr0Pdunhw +@ PwP � +4 . shqdolwh,� FUG,1 Fhwwh irqfwlrq hvw fdofxoìh ã sduwlu
gh grqqìhv klvwrultxhv1

� Oh whpsv mxvtx*dx uhperxuvhphqw hvw prgìolvì hq vh grqqdqw ghv uëjohv vxu oh frpsruwhphqw gx folhqw1
Rq d dlqvl uhwhqx wurlv vsìfl�fdwlrqv sduwlfxolëuhv gx uhperxuvhphqw dqwlflsì1

� � @ lqiiw> uw ? u�� vj1 Lo qrxv idxw doruv wurxyhu xq surfhvvxv dffhswdeoh vxlyl sdu oh wdx{/ hw txl
qrxv shuphwwh gh idluh oh sulflqj ghv rswlrqv ã eduulëuh/ gh od píph pdqlëuh txh qrxv vrpphv
fdsdeoh gh oh idluh gdqv oh fdv g*xq prgëoh gx w|sh Eodfn ) Vfkrohv1

� � @ lqiiw>PwPw A +4 . s�hqdolw�h,FUGw . vj1 Lo vhpeoh txh fhwwh prgìolvdwlrq/ elhq txh prlqv
lqwxlwlyh/ vrlw soxv uìdolvwh gdqv od phvxuh rü hooh v*lqwìuhvvh uìhoohphqw dx{ ìfrqrplhv txh shxw
idluh o*lqyhvwlvvhxu hq rsìudqw xq uhperxuvhphqw dqwlflsì1 Rq d h{kleì/ gdqv fh fdv/ oh surfhvvxv
vxlyl sdu oh PwP / vrxv ohv suredelolwìv ulvtxh0qhxwuh hw iruzdug0qhxwuh1 Txhotxhv k|srwkëvhv
vxssoìphqwdluhv shuphwwhqw doruv g*derxwlu ã xqh irupxoh h{solflwh srxu oh sul{ gh o*rswlrq gh
uhperxuvhphqw dqwlflsì1

� O*rswlrq gh uhperxuvhphqw dqwlflsì hvw ìydoxìh frpph xqh rswlrq dpìulfdlqh rü o*lqvwdqw gh
uhperxuvhphqw hvw xq whpsv g*duuíw rswlpdo srxu h{hufhu o*rswlrq1

Qrxv dyrqv sursrvì/ gdqv fkdtxh fdv/ xqh pìwkrgh g*hvwlpdwlrq gx wdx{ idfldo txl grlw íwuh idfwxuì
dx folhqw frqwudfwdqw xq suíw lpprelolhu dyhf rswlrq gh uhperxuvhphqw dqwlflsì1 Rq prqwuh txh o*hqwlwì
frpphufldoh txl rfwurlh oh suíw vxelw jìqìudohphqw xq pdqtxh ã jdjqhu oruvtxh ohv uhperxuvhphqwv dqwlflsìv
vrqw srvvleohv/ elhq tx*lo h{lvwh xqh sìqdolwì gh vruwlh dqwlflsìh1 Ohv uìvxowdwv prqwuhqw sdu dloohxuv txh od
idfwxudwlrq sdu xq vsuhdg gh wdx{ q*hvw sdv wrxmrxuv srvvleoh1 Lo vh shxw/ hq h�hw/ tx*xq wdx{ idfldo txl
dqqxoh oh pdqtxh ã jdjqhu gh od edqtxh q*h{lvwh sdv1 Hq�q/ od prgìolvdwlrq �vhpl0udwlrqqhooh� sdu oh Pdun0
wr0Pdunhw vhpeoh íwuh xq erq lqwhupìgldluh hqwuh xqh prgìolvdwlrq sxuhphqw udwlrqqhooh hw xqh prgìolvdwlrq
gìwhuplqlvwh gx wdx{ gh uhperxuvhphqw dqwlflsì1

Xq sdv vxssoìphqwdluh srxuudlw íwuh hqylvdjì gdqv fhwwh ìwxgh1 Hq h�hw/ od pìwkrgh txh qrxv dyrqv
xwlolvìh frqvlvwh ã �{hu oh wdx{ g*hpsuxqw hq irqfwlrq ghv frqglwlrqv gh pdufkì/ vdqv glvwlqfwlrq hqwuh ohv
lqglylgxv1 Fhwwh pìwkrgh lqgxlw xqh fhuwdlqh lqmxvwlfh sxlvtxh ohv �erqv folhqwv� +txl qh uhperxuvhqw sdv
sdu dqwlflsdwlrq,/ sdlhqw srxu ohv �pdxydlv folhqwv�1 Srxu uìwdeolu xqh wdul�fdwlrq soxv fruuhfwh/ lo idxgudlw
orjltxhphqw idfwxuhu ohv suíwv ìjdohphqw hq irqfwlrq gh ohxuv fdudfwìulvwltxhv shuvrqqhoohv +FVS/ åjh/ vlwxd0
wlrq idploldoh/ olhx gh grplfloldwlrq/ hwf1, grqw rq vdlw tx*hoohv frqglwlrqqhqw od surshqvlrq ã uhperxuvhu sdu
dqwlflsdwlrq1
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^44` G1Pdgdq/ K1 Xqdo ^4<<;`/ Sulflqj wkh ulvn ri ghidxow/ Wkh Uhylhz ri Ghulydwlyhv Uhvhdufk/ 5/ 4540493

^45` U1 Phuwrq ^4<:6`/ Wkhru| ri udwlrqdo rswlrq sulflqj/ Ehoo Mrxuqdo ri Hfrqrplfv dqg Pdqjhphqw
Vflhqfh 7/ ss 47404;6

^46` U1 Phuwrq ^4<:7`/ Rq wkh Sulflqj ri Frusrudwh Ghew = wkh Ulvn Vwuxfwxuh ri Lqwhuhvw Udwhv/ Mrxuqdo
ri Ilqdqfh/ 6/ ss 77<07:3

^47` R1 Ydvlfhn ^4<::` Dq Htxloleulxp Fkdudfwhul}dwlrq ri wkh Whup Vwuxfwxuh/ Mrxuqdo ri Ilqdqfldo Hfr0
qrplfv yro1 8/ ss1 4::04;;

^48` H1 Uhlqhu/ P1 Uxelqvwhlq ^4<<4`/ Euhdnlqj Grzq wkh Eduulhuv/ ULVN/ Vhswhpehu 4<<4

^49` H1 Uhlqhu/ P1 Uxelqvwhlq ^4<<4`/ Xqvfudpeolqj wkh Elqdu| Frgh/ ULVN/ Rfwrehu 4<<4

^4:` H1 Vfkzduw}/ Z1 Wrurxv ^4<;<`/ Suhsd|phqw dqg wkh Ydoxdwlrqv ri Pruwjdjh Edfnhg Vhfxulwlhv/
Mrxuqdo ri Ilqdqfh/ 77/ 6:8 0 6<5 1
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D Gl�xvlrq gx Pdun0wr0Pdunhw

Oh exw gdqv fhwwh vhfwlrq hvw g*ìwxglhu od srvvlelolwì g*dssoltxhu ohv uìvxowdwv rewhqxv dyhf xq surfhvvxv
gh Eodfn ) Vfkrohv dx fdv rü oh whpsv mxvtx*dx uhperxuvhphqw dqwlflsì hvw gì�ql sdu

� @ lqiiw>PwPw A FUGw . vj

Srxu fhod/ rq fkhufkhud/ gdqv xq suhplhu whpsv/ oh surfhvvxv vxlyl sdu oh PwPw vrxv xqh suredelolwì
iruzdug0qhxwuh1

D14 Surfhvvxv gx Pdun0wr0Pdunhw vrxv od suredelolwì ulvtxh0qhxwuh

Oh pdunhg0wr0pdunhw PwPw hvw gì�ql sdu

PwPw @

] W

w

pE+w> x,gx

rü E+w> x, hvw oh sul{ g*xq }ìur0frxsrq g*ìfkìdqfh x ã od gdwh w1
Rq vh grqqh grqf o*ìtxdwlrq g*xqh gl�xvlrq srxu oh sul{ g*xq }ìur0frxsrq vrxv od suredelolwì ulvtxh0

qhxwuh =

gE+w> W ,

E+w> W ,
@ uwgw. �+w> W ,gZw

rüZw hvw xq prxyhphqw eurzqlhq vwdqgdug vrxv T1 Fhfl qrxv shuphw g*rewhqlu o*HGV yìul�ìh sdu ohPwPw1
Hq h�hw =

PwPw.�w �PwPw @ p

] W

w.�w

+E+w> x, . �E+w> x,,gx�p

] W

w

E+w> x,gx

@ p

] W

w.�w

#] w.�w

w

uvE+v> x,gv. �+v> x,E+v> x,gZv

$
gx�p

] w.�w

w

E+w> x,gx

Hq dssoltxdqw oh wkìruëph gh Ixelql/ qrxv yr|rqv dssdudñwuh soxv fodluhphqw oh guliw hw od yrodwlolwì ghPwPw

@

] w.�w

w

#
uv

#] W

w.�w

pE+v> x,gx

$
�pE+w> v,

$
gv.

] w.�w

w

#] W

w.�w

p�+v> x,E+v> x,gx

$
gZv

Hq h�hw/ oruvtxh �w yhuv 3/ hw hq qìjoljhdqw ohv whuphv gx vhfrqg ruguh +hq �+gw,,/ qrxv dyrqv

gPwPw @ +uwPwPw �p, gw.

#] W

w

pE+w> x,�+w> x,gx

$
gZw

rü Zw hvw xq prxyhphqw eurzqlhq vwdqgdug vrxv T1

D15 Surfhvvxv gx Pdun0wr0Pdunhw vrxv od suredelolwì iruzdug0qhxwuh

Ohv h{suhvvlrqv +<, hw +43, g*ìydoxdwlrq ghv  x{ dfwxdolvìv qìfhvvlwhqw ghv fkdqjhphqwv gh suredelolwìv
srxu dqqlklohu ohv lqwhuiìuhqfhv hqwuh ohv frh!flhqwv g*dfwxdolvdwlrq hw ohv  x{1 Fh pìfdqlvph d olhx hq sdvvdqw
vrxv ohv suredelolwìv iruzdug0qhxwuhv1 Qrxv grqqrqv lfl od gl�xvlrq vxlylh sdu PwPw vrxv fhv suredelolwìv1
Vrlw Tx od suredelolwì gì�qlh sdu vd ghqvlwì sdu udssruw ã T =

gTx

gT
@ h�

4
5

U
w

3
�5+v>x,gv.

U
w

3
�+v>x,gZv
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G*dsuëv oh wkìruëph gh Jluvdqry/ fZx
w gì�ql sdu fZx

w @Zw �
U w
3
�+v> x,gv hvw xq eurzqlhq vwdqgdug vrxv

Tx1
Frpph gZw @ gfZx

w . �+w> x,gw/ doruv/ vrxv od suredelolwì Tx/ PwPw vxlw xq surfhvvxv jìqìuì sdu =

gPwPw @ +PwPwuw �p,gw.

#] W

w

pE+w> v,�+w> v,gv

$�
gfZx

w . �+w> x,gw
�

@

%
PwPwuw �p. �+w> x,

#] W

w

pE+w> v,�+w> v,gv

$&
gw.

#] W

w

pE+w> v,�+w> v,gv

$
gfZx

w

O*lgìh g*dssoltxhu ohv uìvxowdwv rewhqxv gdqv oh fdguh g*xq surfhvvxv gh Eodfn ) Vfkrohv sdudñw doruv gl!0
floh1 Hq h�hw/ oh prgëoh rewhqx hvw ã yrodwlolwì hw guliw vwrfkdvwltxhv1 D fh vwdgh/ xqh k|srwkëvh vlpsol�fdwulfh
vhudlw od elhqyhqxh1

Uhpdutxh 5 Gdqv oh fdv rü od vwuxfwxuh sdu whuph gh od yrodwlolwì hvw vx!vdpphqw �uìjxolëuh�/ lo vhpeoh
oìjlwlph gh vxssrvhu txh =

Dw>W @

U W
w
pE+w> v,�+w> v,gvU W
w
pE+w> v,gv

ydulh shx dyhf w= Doruv =

gPwPw @ ^+uw .Dw>W �+w> x,,PwPw �p` gw. uw .Dw>W PwPw gfZx
w

@ +� PwPw �p,gw. � PwPw gfZx
w

hw rq vh udpëqh dx fdv gh od ydorulvdwlrq g*rswlrqv ã eduulëuhv gdqv oh fdguh g*xq prgëoh k|eulgh1
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