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Devwudfw
Oh wudlwhphqw ghv lpdjhv hq frxohxu hvw ghyhqx xq lpsruwdqw grpdlqh

g*ìwxgh hw g*dssolfdwlrqv1 Od uhsuìvhqwdwlrq gh o*hvsdfh frxohxu UJE ã
o*dlgh gh frrugrqqìhv srodluhv shxw sduirlv vlpsol�hu ohv fkrvhv hq uìyìodqw
ghv fdudfwìulvwltxhv ghv lpdjhv shx ylvleohv hq frrugrqqìhv fduwìvlhqqhv1
Od olwwìudwxuh gìfulw soxvlhxuv hvsdfhv gh fh w|sh +KVY/ KOV11,/ pdlv lo rqw
hq jìqìudo ìwì frqêxv srxu ghv dssolfdwlrqv judskltxhv hw qh frqylhqqhqw
jxëuh dx{ wudlwhphqwv txdqwlwdwliv1

Dsuëv dyrlu gìfulw ohxuv idleohvvhv/ qrxv sursrvrqv wurlv frqglwlrqv ã
uhpsolu sdu wrxwh uhsuìvhqwdwlrq ghv frxohxuv txl vh yhxw txdqwlwdwlyh> ã
vdyrlu txh ohv sdudpëwuhv g*lqwhqvlwì +euloodqfh hw vdwxudwlrq, vrlhqw ghv
qruphv/ tx*hoohv vrlhqw lqgìshqgdqwhv/ hw txh ohv frrugrqqìhv srodluhv vh
fdofxohqw ã sduwlu gh UJE gh pdqlëuh uìyhuvleoh1

Qrxv ìwxglrqv hqvxlwh wurlv uhsuìvhqwdwlrqv txl yìul�hqw fhv frqwudlqwhv1
Od qruph hxfolglhqqh O � wrxw g*derug/ sxlv od qruph soxv %pruskrorjltxh%
O � hw hq�q xqh dpìolrudwlrq gx v|vwëph KOV rü od vdwxudwlrq hvw uhp0
sodfìh sdu od qruph pd{0plq1

4 Lqwurgxfwlrq
Gdqv oh grpdlqh gh od frxohxu/ soxv g*xqh ylqjwdlqh gh uhsuìvhqwdwlrqv ìohfwurq0
ltxhv fr0h{lvwhqw/ dyhf wurlv rx txdwuh ydohxuv gh edvh vhorq oh fdv/ frpph sdu
h{hpsoh +ODE,/ +KVY,/ +KOV,/ +KLV,/ +OVW,/ +FP\N, hwf1111 Fhv uhsuìvhqwd0
wlrqv vrqw oh soxv vrxyhqw lpsrvìhv sdu whooh rx whooh whfkqrorjlh/ fh txl frqgxlw
g*dloohxuv ã ohv pxowlsolhu1 Dlqvl/ oh UJE ghv ruglqdwhxuv hw ghv wxehv gh wìoìyl0
vlrq/ txl q*hvw sdv elhq dgdswì ã od wudqvplvvlrq khuw}lhqqh/ vh yrlw uhpsodfì
sdu oh wulsohw \XY +xqh oxplqdqfh hw ghx{ fkurplqdqfhv, srxu ohv vwdqgdugv gh
wìoìylvlrq hxursìhqv/ rx \LT vl o*rq kdelwh dx{ Hwdwv0Xqlv1 Pdlv frpph g*dxwuh
sduw/ od shufhswlrq kxpdlqh hvw prlqv vhqvleoh dx{ prghv fduwìvlhqv frpph UYE
rx \XY tx*dx{ uhsuìvhqwdwlrqv hq frrugrqqìhv srodluhv/ gh w|sh %euloodqfh/ vdw0
xudwlrq/ whlqwh%/ fh vrqw fhv ghuqlëuhv txh o*rq sursrvh ã o*xwlolvdwhxu srxu idluh
vhv uìjodjhv +od vdwxudwlrq,1 Dx wrwdo/ rq xwlolvh �qdohphqw/ gdqv ohv srvwhv gh
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wìoìylvlrq judqg sxeolf/ wurlv uhsuìvhqwdwlrqv gl�ìuhqwhv ã glyhuv prphqwv gh od
fkdñqh gh wudlwhphqw $

Ru oruvtxh qrxv qrxv sursrvrqv g*h�hfwxhu ghv wudlwhphqwv vxu ohv lpdjhv
ìohfwurqltxhv gh frxohxu/ gh whoohv frqwudlqwhv whfkqrorjltxhv q*rqw soxv gh udlvrq
g*íwuh1 Rq shxw vrlw jdughu oh wulsohw UJE/ sdufh tx*lo hvw pdlqwhqdqw ghyhqx
xq vwdqgdug lqirupdwltxh/ vrlw oh uhpsodfhu sdu wrxw dxwuh v|vwëph txl oxl fru0
uhvsrqgh gh pdqlëuh uìyhuvleoh/ gëv txh fhw dxwuh v|vwëph hvw plhx{ dgdswì ã
fh txh o*rq yhxw idluh1 Sdu udssruw ã xq whpsv gh fdofxo pr|hq hq wudlwhphqw
g*lpdjh/ o*ìwdsh txl frqvlvwh ã txlwwhu UJE/ rx ã | uhyhqlu/ uhvwh g*xqh gxuìh oh
soxv vrxyhqw qìjoljhdeoh1

Gdqv fhw h{srvì/ qrxv sduwlurqv grqf gh od grqqh gh UJE frqvlgìuìh frpph
suhplëuh/ f*hvw ã gluh txh qrxv qh qrxv lqwhuurjhrqv sdv vxu vd shuwlqhqfh ã
uhsuìvhqwhu o*hvsdfh sk|vltxh/ dyhf vhv looxplqdqwv/ vhv remhwv/ ohxuv uì hfwdqfhv
hw ohxuv devruswlrqv1 Qrv txhvwlrqv vrqw dx frqwudluh wrxuqìhv yhuv o*dydo= vl qrxv
yrxorqv uhpsodfhu UJE sdu xq wulsohw gh w|sh +euloodqfh/ vdwxudwlrq/ whlqwh,
ehdxfrxs soxv surfkh gh od ylvlrq fìuìeudoh/ txh fkrlvluB Txhov vrqw qrv exwvB
Txhov lpsìudwliv/ qrq whfkqrorjltxhv/ pdlv orjltxhv fhx{0oã/ od txdqwl�fdwlrq
lpsrvh0w0hoohB Ohv ghx{ sulqflsdohv uhsuìvhqwdwlrqv srodluhv h{lvwdqwhv grqqhqw0
hoohv vdwlvidfwlrq vxu fhv srlqwvB

F*hvw fh txh qrxv doorqv yrlu/ hq uhsuhqdqw sduwlhoohphqw o*ìwxgh ^4`/ txl hooh
píph surorqjh oh fkdslwuh txdwuh gh od wkëvh ^6` g*Doodq Kdqexu|1

5 Txhotxhv lqfrkìuhqfhv
Ohv ghx{ wulsohwv fodvvltxhv +euloodqfh/ vdwxudwlrq/ whlqwh, vh qrpphqw KYV hw
KOV hw ohxu h{suhvvlrq/ lqyhuvleoh/ hq irqfwlrq gh UJE v*dssduhqwh ã xq fkdqjh0
phqw gh frrugrqqìhv %fduwìvlhq$srodluh%1 Oh v|vwëph KVY hvw gì�ql frpph
vxlw
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Gdqv wrxwhv fhv qrwdwlrqv/ qrxv frqvhuyrqv ohv pdmxvfxohv srxu gìvljqhu
ohv d{hv +UJE/ KVY/ hwf11, hw ohv plqxvfxohv srxu ohv frrugrqqìhv ghv srlqwv
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Iljxuh 4= V|vwëph KVY +ã jdxfkh, hw KOV +ã gurlwh,1

frxudqwv1 Gdqv oh v|vwëph +4,/ u> j hw e ydulhqw gh }ìur ã xq/ hw lo hq yd gh píph
srxu y hw v � > doruv txh k ydulh gh 04 ã flqt1 Pdlv k/ dssur{lpdwlrq g*xq dqjoh/
hvw xqh frrugrqqìh fxuyloljqh gx fhufoh xqlwì/ grqf gì�qlh ã 5� suëv1 Lo idxw
gìfdohu od ydohxu gh k grqqìh sdu +4,/ hw od pxowlsolhu frpph lo vh grlw srxu od
sodfhu gdqv vrq grpdlqh gh yduldwlrq/ frpph sdu h{hpsoh +30588,1 Oh }ìur gh
k gdqv oh v|vwëph +4, fruuhvsrqg ã od whlqwh gx yhfwhxu sxuhphqw urxjh1

Rq uhwurxyh srxu oh v|vwëph +4, ohv lqgìwhuplqdwlrqv fodvvltxhv ghv frrugrq0
qìhv srodluhv= txdqg y ydxw }ìur/ doruv v hvw lqgìwhuplqì/ hw txdqg v ydxw }ìur/
doruv k hvw ã vrq wrxu lqgìwhuplqì1

O*hvsdfh KOV gìulyh gx suìfìghqw/ pdlv lo hvw soxv frxudqw= rq oh uhqfrq0
wuh gdqv ohv orjlflhov judqg sxeolf frpph sdlqw vkrs sur1 Lo vh gì�qlw sdu ohv
ìtxdwlrqv vxlydqwhv=
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+5,

Rq frpsuhqg dlvìphqw o*lqwhusuìwdwlrq jìrpìwultxh ghv uhsuìvhqwdwlrqv +4,
hw +5,1 Vl o*rq suhqg srxu d{h yhuwlfdo od gldjrqdoh gx fxeh xqlwì UJE/ fhoxl0fl
uhvvhpeoh/ jurvvr prgr/ ã ghx{ s|udplghv kh{djrqdohv dffroìhv sdu od edvh1
F*hvw fhwwh iruph txh vlpxohqw ohv ghx{ vwuxfwxuhv KVY hw KOV gh od Ilj141
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Iljxuh 5= Ohv txdwuh lpdjhv vrqw ghv frxshv gh o*hvsdfh frxohxu sdu oh sodq frq0
whqdqw o*d{h ghv julv +gldjrqdoh gx fxeh UJE, hw od gurlwh gx sodq fkurpdwltxh
txl rssrvh oh urxjh +3 , , dx yhuw +4;3 , ,1

Ru/ dyhf ohv s|udplghv gh od Ilj14/ ehdxfrxs gh frrugrqqìhv fhvvhqw g*íwuh
ydolghv1 Txdqg od oxplqdqfh whqg yhuv }ìur vxu o*d{h Y/ rq qh shxw sdv wurxyhu
xq judqgh vdwxudwlrq/ ql vxu o*d{h O srxu ohv ydohxuv surfkhv gx }ìur rx surfkhv
gx xq1 Oh prlqguh fdofxo ulvtxh gh frqgxluh ã ghv uìvxowdwv txl vruwhqw gx
grpdlqh gh gì�qlwlrq ghv yduldeohv/ hw o*rq grlw yìul�hu od ydolglwì gh wrxwhv ohv
rsìudwlrqv txh o*rq h�hfwxh1 F*hvw srxu ìylwhu g*dyrlu ã oh idluh hq shupdqhqfh
txh o*rq d wudqvirupì oh f÷qh hq f|olqguh/ vdqv wurs suhqguh jdugh dx{ ulvtxhv
txl doodlhqw hq gìfrxohu srxu o*dqdo|vh g*lpdjhv1 Gh idlw/ ohv mrolv ghvvlqv gh od
�jxuh4/ txh o*rq wurxyh gdqv wrxv ohv erqv pdqxhov/ qh fruuhvsrqghqw sdv gx
wrxw dx{ v|vwëphv tx*lov vrqw fhqvìv looxvwuhu1 Fhv mrolv ghvvlqv uhsuìvhqwhudlhqw
ohv ìtxdwlrqv vl o*rq q*| dydlw sdv glylvì od vdwxudwlrq sdu od oxplqdqfh1 Hq qh oh
idlvdqw sdv/ rq d lpsolflwhphqw uhpsodfì ohv f÷qhv gh od �jxuh4 sdu ghv f|olqguhv
txl qh ohxu vrqw sdv gx wrxw ìtxlydohqwv1

Od �jxuh 5 prqwuh ghx{ frxshv yhuwlfdohv vxu ohv yroxphv KVY +Ilj15d, hw
KOV +Ilj15f, gh od Ilj141 Rq d sodfì ã f÷wì ohv píphv frxshv whoohv txh ohv
v|vwëphv g*ìtxdwlrqv +4, hw +5, od uhfrqvwuxlvhqw +Ilj15e hw 5g uhvshfwlyhphqw,1
Oruvtx*rq sodfh xq vhxlo vxu od vdwxudwlrq f|olqgultxh vhorq ohv ghx{ yhuwlfdohv
fodluhv gh od Ilj1 5g/ rq wudyhuvh ghv }rqhv wuëv froruìhv yhuv oh fhqwuh gh o*lpdjh/
pdlv txl qh oh vrqw soxv hq kdxw hw hq edv1 Srxu uìdolvhu xq vhxloodjh txl
uhsuìvhqwh xq ghjuì gh frorulvdwlrq frqvwdqw/ lo idxw vh sodfhu hq vdwxudwlrq
frqltxh1 F*hvw fh txl hvw idlw hq Ilj1 5d srxu KVY/ gh pdqlëuh ylvxhoohphqw
vdwlvidlvdqwh1 Pdlv doruv oh píph vhxlo v*h{sulph hq prgh f|olqgultxh frpph
xqh k|shueroh/ frqirupìphqw dx{ irupxohv +4, $

Ohv irupxohv gh sdvvdjh ghv vdwxudwlrq f|olqgultxh v � ghv v|vwëphv +4, hw +5,
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Iljxuh 6= Xq wdeohdx gh M1 Plur/ dyhf lqyhuvlrq gx edv/ hw wurlv yduldqwhv gh vd
vdwxudwlrq

yhuv ohxuv yhuvlrq frqltxhv v qh vrqw srxuwdqw sdv wuëv frpsoltxìhv> ohv yrlfl=
v @ v � =y +KVY , +6,
v @ v � ^4� 5 m 45 � o m` +KOV,=

Dx sodq gh od vljql�fdwlrq sk|vltxh/ oh sdvvdjh hq f|olqgultxh uhylhqw ã
grqqhu gh o*lpsruwdqfh ã ghv dvshfwv gh o*lpdjh txl qh oh pìulwhqw sdv hw ã
hq ljqruhu g*dxwuhv soxv irqgdphqwdx{1 Rq v*hq uhqgud frpswh hq suhqdqw oh
wdeohdx gh Mrdq Plur/ %oh fkdqwhxu%/ hw hq hq lqyhuvdqw od prlwlì edvvh/ f*hvw ã
gluh hq | uhpsodêdqw ohv urxjhv/ ohv yhuwv hw ohv eohxv sdu ohxuv frpsoìphqwv ã
588 +Ilj16,1 Frpph xqh v|pìwulh sdu udssruw dx fhqwuh gx fxeh UJE qh fkdqjh
sdv od glvwdqfh ã vd gldjrqdoh/ od vdwxudwlrq qh ghyudlw sdv fkdqjhu1 Hq KOV
fhwwh v|pìwulh hvw uhvshfwìh/ pdlv sdv gx wrxw hq KVY +Ilj16e,1 G*dxwuh sduw
dssdudlvvhqw frpph eodqfv ghv sl{hov UJE txl ydohqw suhvtxh ^4/4/4` +lghp srxu
ohv qrluv dyhf ^333`,1 Fhv shwlwhv yduldwlrqv vrqw judqghphqw dpsol�ìhv gdqv ohv
vdwxudwlrqv KVY hw KOV gx idlw txh gdqv ohv h{suhvvlrqv gh v � gh +4, hw +5, oh
gìqrplqdwhxu whqg doruv yhuv 3 +Ilj16e hw f,1 O*h{sdqvlrq f|olqgultxh vh sd|h
grqf fkhu/ dyhf wrxwhv fhv wdfkhv sdudvlwhv txl khxuhxvhphqw glvsdudlvvhqw gdqv
od vdwxudwlrq pd{0plq/ ehdxfrxs soxv sursuh ++Ilj16g,1

6 Ohv wurlv suìuìtxlvlwhv
Rq grplqhud plhx{ o*dqdo|vh fulwltxh txl suìfëgh vl o*rq glvwlqjxh fodluhphqw
fh txh od qrwlrq g*hvsdfh yhfwrulho/ fhooh gh qruph hw fhooh g*lqgìshqgdqfh ds0
sruwhqw ã od uhsuìvhqwdwlrq ghv lpdjhv hq frxohxu1 Gdqv fh txl vxlw/ o*hvsdfh
UJE hvw wrxmrxuv prgìolvì sdu o*hvsdfh hxfolglhq U - / dyhf vhv surmhfwlrqv/ vrq
ruwkrjrqdolwì/ hwf11 pdlv qrxv o*ìtxlsrqv vxffhvvlyhphqw gh qruphv gl�ìuhqwhv/
grqw hqwuhv dxwuhv od qruph hxfolglhqqh1
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Iljxuh 7= Fxeh frxohxu xqlwì1 Ohv srlqwv u> j> e>pd> f|> | +l1h1 urxjh/ yhuw/ eohx/
pdjhqwd/ f|dq/ mdxqh, rqw xqh vdwxudwlrq pd{lpdoh1

Od qrwlrq g*hvsdfh yhfwrulho lghqwl�h oh srlqw frxudqw f @ +u> j> e, dx yhfwhxu�$rf1 Hooh gì�qlw
0 od vrpph gh soxvlhxuv yhfwhxuv frpph ìwdqw oh yhfwhxu gh frpsrvdqwhv

vrpphv ghv frpsrvdqwhv ìoìphqwdluhv>
0 hw oh surgxlw g*xq yhfwhxu sdu xq vfdodluh hq pxowlsoldqw wrxwhv ohv frp0

srvdqwhv gh fh yhfwhxu sdu oh vfdodluh1
D qrwhu txh fhv ghx{ rsìudwlrqv wudqviruphqw ghv yhfwhxuv hq yhfwhxuv hw

qrq sdv ghv yhfwhxuv hq qrpeuhv1 Rq prqwuh gh soxv txh wrxw yhfwhxu dgphw
xqh gìfrpsrvlwlrq xqltxh vhorq fkdtxh v|vwëph g*d{hv1 Sdu h{hpsoh/ sduwdqw
gx fxeh xqlwì gh frrugrqqìhv 3 � u � 4/ 3 � j � 4/ 3 � e � 4/ qrxv gìvljqrqv
vd gldjrqdoh +3> 3> 3,/ +4> 4> 4, frpph o*d{h dfkurpdwltxh1 Oh sodq txl oxl hvw
shushqglfxodluh ã o*ruljlqh ghylhqw doruv oh sodq fkurpdwltxh/ txl uhqihuph wrxwh
o*lqirupdwlrq vxu od frxohxu +yrlu �jxuhv 7 hw :,1 Oh srlqw froruì f hvw doruv dxvvl
elhq rewhqx frpph �$rf @ �$ru.�$rj.�$re/ txh frpph od vrpph �$rf @ �$rf . .�$rf / rü f .
hw f/ vrqw ohv surmhfwlrqv gh f vxu o*d{h dfkurpdwltxh hw vxu oh sodq fkurpdwltxh
uhvshfwlyhphqw1

Shxw0rq gluh doruv txh ohv yhfwhxuv f . hw f/ / txl vrqw ruwkrjrqdx{/ vrqw
lqgìshqgdqwv B Od uìsrqvh gìshqg gx vhqv txh o*rq dwwulexh ã o*dgmhfwli �lq0
gìshqgdqw�1 V*lo sruwh vxu xq olhq srvvleoh hqwuh ohv ghx{ surmhfwlrqv f . hw f / /
doruv pdqlihvwhphqw fhoohv0fl qh vrqw sdv lqgìshqgdqwhv = ohv srlqwv g*lqwhqvlwì
oxplqhxvh h{wuíph/ wuëv idleoh rx wuëv iruwh/ vrqw shx vdwxuìv hq frxohxu1 Fhod hvw
xqh vlpsoh frqvìtxhqfh gh od iruph gx grpdlqh gh yduldwlrqv1 Pdlv o*lqgìshqgdqfh
shxw vljql�hu dxvvl dxwuh fkrvh/ frpph sdu h{hpsoh txh ohv sdudpëwuhv tx*rq
dvvrflh ã f / +vdwxudwlrq/ whlqwh, qh phwwhqw sdv hq mhx fhx{ tx*rq dvvrflh ã f . 1
Gdqv fh fdv/ vl ghx{ srlqwv froruìv gl�ìuhqwv f hw f 0 vh surmhwwhqw vxu oh píph
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f/ / o*lqgìshqgdqfh hqwudñqh tx*lov dlhqw píph vdwxudwlrq hw píph whlqwh1 Wrxwh
uhsuìvhqwdwlrq ghv frxohxuv dgdswìh dx wudlwhphqw g*lpdjh ghyud grqf yìul�hu
oh suhplhu suìuìtxlvlwh vxlydqw

4hu su�hu�htxlvlwh = Ghx{ srlqwv glvwlqfwv txl rqw od pahph surmhfwlrq
gdqv oh sodq fkurpdwltxh rqw ohv pahphv sdudp�hwuhv fkurpdwltxhv=

Rq srxuudlw doohu soxv orlq hw h{ljhu dxvvl txh ghx{ srlqwv txl vh surmhw0
whqw dx píph hqgurlw vxu o*d{h dfkurpdwltxh dlhqw píph lqwhqvlwì1 Pdlv fhod
qrxv olplwhudlw dx{ irqfwlrqv v|pìwultxhv gh +u> j> e,/ h{foxdqw ohv h{suhvvlrqv
srqgìuìhv frpph od oxplqdqfh \ gx vwdqgdug hxursìhq gh wìoìylvlrq

\ @ 3> 5<<u . 3> 8;:j . 3> 477e +7,
rü ohv srlgv vrqw sursruwlrqqhov ã od vhqvlelolwì gh o*rhlo srxu od frxohxu fruuh0
vsrqgdqwh1

Od vhfrqgh lgìh vxu odtxhooh qrxv srxyrqv qrxv irqghu/ dsuëv fhooh g*lqgìshqgdqfh/
hvw fhooh gh qruph1 Hooh dvvrflh ã wrxw yhfwhxu xq sdudpëwuh/ glvrqv �> srvlwli
rx qxo txl dxjphqwh txdqg oh srlqw f v*ìfduwh gh o*ruljlqh/ l1h1

� +�f, @ �� +f, +� srlgv � 3, =
Gh soxv od qruph uholh o*dgglwlrq dx vhqv ghv yhfwhxuv ã fhooh dx vhqv ghv qrpeuhv
sdu od fodvvltxh lqìjdolwì wuldqjxodluh =

� +f. f 0 , � � +f, . � +f 0 , > +8,
txl glw txh od qruph gx yhfwhxu pr|hq hqwuh f hw f 0 qh vdxudlw íwuh soxv judqgh
txh od pr|hqqh ghv qruphv gh f hw gh f 0 = Hq�q/ lo hvw ìtxlydohqw gh gluh txh oh
yhfwhxu f hvw qxo rx txh vd qruph o*hvw1

f @ 3 +, � +f, @ 3 +9,
Txdqg fhwwh ghuqlëuh frqglwlrq q*hvw sdv uhpsolh/ rq sduoh gh %vhpl0qruph%
vhxohphqw1 Rq qrwhud txh gdqv o*lqìjdolwì wuldqjxodluh +8, ohv ghx{ v|perohv
%.% q*rqw sdv oh píph vhqv= oh suhplhu vh udssruwh ã ghv yhfwhxuv/ oh vhfrqg ã
ghv qrpeuhv1 Lo hq yd gh píph srxu ohv ghx{ }ìurv lpsoltxìv gdqv o*ìtxlydohqfh
+9,1

O*lqìjdolwì +8, grlw íwuh hqylvdjìh frpph xqh pdqlihvwdwlrq gh suxghqfh1
Sdu h{hpsoh/ ghx{ surmhfwlrqv fkurpdwltxhv judqghv pdlv rssrvìhv uhsuìvhqwhqw
ghx{ frxohxuv wuëv vdwxuìhv/ doruv txh od vrpph yhfwrulhooh gh fhv ghx{ frxohxuv
hvw dfkurpdwltxh1 Lo hvw grqf vdjh txh oh sdudpëwuh gh euloodqfh dvvrflì ã fhwwh
vrpph qh vrlw sdv vxsìulhxu ã fhoxl ghv frxohxuv gh gìsduw1 F*hvw elhq fh txl
vh sdvvh srxu od orqjxhxu gx yhfwhxu f +qruph O ) > rx hxfolglhqqh,/ vd pr|hqqh
+qruph O 1 , rx hqfruh oh pd{ gh u> j hw e +qruph O 2 , hw hq�q od vhpl0qruph � @
pd{�plq= Fhv qruphv qh vrqw sdv wrxwhv dxvvl shuwlqhqwhv ylvxhoohphqw ql srxu
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ohv wudlwhphqwv g*lpdjh/ hw od qruph O 2 / gx v|vwëph KVY/ idlw uhodwlyhphqw shx
uhfhwwh1

Oh yìulwdeoh fkrl{ hvw hq idlw hqwuh ohv qruphv O 1 / O ) > hw pd{ � plq1 Od
vhfrqgh frqgxlw ã ghv irupxohv gh sdvvdjh

+u> j> e, $ +oxplqdqfh/ vdwxudwlrq/ whlqwh,
txl vrqw txdgudwltxhv/ hw wuljrqrpìwultxhv srxu od whlqwh> dxvvl qh frqylhqw0
w0hooh sdv wuëv elhq dx wurlvlëph suìuìtxlvlwh fl0ghvvrxv/ soxv idfloh ã phwwuh
hq rhxyuh dyhf ghv irupxohv gh sdvvdjh olqìdluhv1 Hq frqwuhsduwlh/ frpph od
glvwdqfh dvvrflìh ã od qruph O ) hvw fhooh gh o*hvsdfh hxfolglhq/ hooh suìvhqwh ohv
dydqwdjhv

0 yìul�hu oh wkìruëph gh S|wkdjruh/
0 g*íwuh grxeohphqw lqgìshqgdqwh ylv ã ylv ghv surmhfwlrqv fkurpdwltxhv hw

d0fkurpdwltxhv/
0 hw g*íwuh frqqxh gh wrxw oh prqgh1
Od qruph O 1 d sudwltxhphqw gìmã idlw vrq dssdulwlrq gdqv oh wudlwhphqw ghv

lpdjhv hq frxohxu/ pdlv vdqv o*dyrxhu1 Rq od yrlw sdu h{hpsoh gdqv ^7` hw ^8`
srxu o*d{h fkurpdwltxh/ pdlv sdv srxu oh sodq dfkurpdwltxh1 Hooh frqgxlw ã xqh
glvwdqfh prlqv kdelwxhooh txh o*hxfolglhqqh/ pdlv soxv udslgh ã lpsoìphqwhu hw
vrxyhqw dxvvl suìflvh1 Qrwrqv hq�q txh/ v*djlvvdqw gh yduldeohv u> j> e � 3/ wrxwh
txdqwlwì �u . �j . �e/ dyhf ghv srlgv �> �> � � 3 hvw hqfruh xqh qruph O 1 vxu
o*d{h dfkurpdwltxh1 Fhod frqgxlw dx vhfrqg suìuìtxlvlwh vxlydqw

5ëph suìuìtxlvlwh = Ohv sdudpëwuhv g*lqwhqvlwì dvvrflìv dx yhfwhxu frxohxu
frxudqw f hw ã vd surmhfwlrq f / grlyhqw íwuh ghv qruphv1

Hq soxv ghv ghx{ suìuìtxlvlwhv txh qrxv dyrqv gìjdjìv/ lo frqylhqw g*lqwurgxluh
xqh wurlvlëph frqwudlqwh/ prlqv irqgdphqwdoh hw vxjjìuìh sdu od sudwltxh1 Txdqg
rq sdufrxuw od olwwìudwxuh dfwxhooh vxu oh wudlwhphqw ghv lpdjhv hq frxohxu/ rq yrlw
txh pdojuì oh qrpeuh ìohyì ghv hvsdfhv frxohxu gìmã h{lvwdqwv/ ohv dxwhxuv sur0
srvhqw iuìtxhpphqw gh qrxyhoohv yduldqwhv/ gh qrxyhoohv uhsuìvhqwdwlrqv/ frq0
�updqw fh txh qrxv qrwlrqv gdqv o*lqwurgxfwlrq soxv kdxw1 Lov qh vh vhqwhqw soxv
olìv sdu ohv uhsuìvhqwdwlrqv �r!flhoohv� ghv lpdjhv frxohxuv/ whoohv txh \XY/
\DE/ KOV/ hwf 111 Lov sduwhqw gh o*lpdjh UJE/ fkrlvlvvhqw o*hvsdfh h{lvwdqw txl
ohxu sdudñw oh soxv dgdswì srxu oh sureoëph tx*lov rqw ã wudlwhu/ rx/ vlqrq/ lov hq
frqvwuxlvhqw xq dxwuh +yrlu sdu h{hpsoh ^7` rx ^8`,1 Fh txl hvw elhq qrupdo = lov
yrqw gh wrxwhv idêrqv gìshqvhu gx whpsv pdfklqh srxu ohxu wudlwhphqw g*lpdjh/
hw q*kìvlwhqw sdv ã doorqjhu oìjëuhphqw fh whpsv srxu dyrlu xqh uhsuìvhqwdwlrq
frxohxu txl ohxu frqylhqqh1

Hq uhwrxu/ od vhxoh frqwudlqwh txh o*rq vrlw hq gurlw gh ghpdqghu ã fhv wudlwh0
phqwv g*lpdjhv hq frxohxu hvw txh oh v|vwëph txl d vhuyl srxu ohv wudlwhphqwv
vrlw uìyhuvleoh1 Hq �q gh wudlwhphqw rq grlw srxyrlu uhvwlwxhu xqh lpdjh gdqv
oh vwdqgdug +u> j> e, g*rü o*rq hvw sduwl1 Fhod qrxv frqgxlw ã sursrvhu oh ghuqlhu
suìuìtxlvlwh vxlydqw=
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Iljxuh 8= Gìshqgdqfh hqwuh oxplqdqfh hw vdwxudwlrq hq KOV

6ëph suìuìtxlvlwh= Wrxw v|vwëph gh uhsuìvhqwdwlrq ghv lpdjhv hq frxohxu
grlw íwuh uìyhuvleoh sdu udssruw dx vwdqgdug UJE=

7 Uhwrxu dx{ fulwltxhv
Vl qrxv h{dplqrqv oh v|vwëph KOV ã od oxplëuh ghv ghx{ suhplhuv suìuìtxlvlwhv/
ohv udlvrqv gh irqg ghv fulwltxhv suìvhqwìhv gdqv ^4` ghylhqqhqw wuëv fodluhv1 Gdqv
oh v|vwëph KOV/ ql od oxplqdqfh ql od vdwxudwlrq qh vrqw ghv qruphv/ hw hq soxv
lo q*| d sdv g*lqgìshqgdqfh hqwuh o*d{h d0fkurpdwltxh hw oh sodq fkurpdwltxh= lo
vhpeoh gl!floh gh idluh sluh$

Srxu prqwuhu o*devhqfh g*lqgìshqgdqfh/ lo vx!w gh suhqguh ohv srlqwv � 1) > 1) > 3�
hw � -3 > -3 > 13 �/ txl vh surmhwwhqw wrxv ghx{ dx píph srlqw vxu oh sodq fkurpdwltxh
+fi �j18,/ sxlvtxh o*rq sdvvh gh od suhplëuh frxohxu +d, ã od vhfrqgh +e, hq
dmrxwdqw U@J@E@ 427/ grqf xqh frpsrvdqwh f . gh julv sxuh1 Ohxu vdwxud0
wlrqv KOV vrqw grqqìhv sdu oh udssruw 4

���	�
4
���

4
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4
��� > sxlvtxh ohxuv oxplqdqfhv vrqw� 3=8= Rq wurxyh srxu oh suhplhu od ydohxu 4 hw srxu oh vhfrqg 4@6 +fh ghuqlhu hvw

gìvdydqwdjì sdufh tx*lo d xqh oxplqdqfh prlqv edvvh txh o*dxwuh= frqvìtxhqfh
gx prgh f|olqgultxh,1

Gh soxv/ qrq vhxohphqw od uhsuìvhqwdwlrq fuìh xqh gl�ìuhqfh duwl�flhooh/ pdlv
hooh qh glvfulplqh sdv hqwuh ghv srlqwv txl vrqw/ hx{/ yudlphqw gl�ìuhqwv sxlvtxh
wrxv ohv srlqwv gh oxplqdqfh � 3=8 hw gh plq @ 3 rqw píph vdwxudwlrq1

Srxu yìul�hu txh od oxplqdqfh o @ 4
���5&

4
�+�) qh yìul�h sdv o*lqìjdolwì wuldq0

jxodluh rq shxw suhqguh oh frxsoh gh srlqwv f @+4@5> 4@5> 3, hw f 0 @ +3> 4@5> 4@5,
grqw ohv oxplqdqfhv KOV/ ìjdohv/ ydohqw 4@7/ doruv txh fhooh gh f.f 0 ydxw 6@7 +fi
�j19, $ Txh shxw ydorlu xqh oxplqdqfh txl lqyhqwh ghv vxu0euloodqfhv vdqv tx*rq
oh oxl ghpdqgh B Txdqg ohv dxwhxuv od uhpsodfhqw sdu od pr|hqqh dulwkpìwltxh
ghv wurlv frpsrvdqwhv/ lov qh grqqhqw sdv wrxmrxuv ohxuv udlvrqv +fi1^7` rx ^8` sdu
h{hpsoh, pdlv rq ohv frpsuhqg dlvìphqw111

Hq�q/ od vdwxudwlrq KOV q*hvw sdv qrq soxv xqh qruph fdu ohv ghx{ srlqwv
f @+4@6> 5@6> 4@6, hw f 0 @+5@6> 4@6> 4@6, rqw srxu frppxqh vdwxudwlrq KOV od
ydohxu 4@6 doruv txh fhooh gh ohxu vrpph ydxw 4 +sdu frqwuh oh whuph pd{�plq
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Iljxuh 9= Frpph od oxplqdqfh KOV q*hvw sdv xqh qruph/ hooh fuìh ghv vxu0
euloodqfhv1

uhvwh oh píph,= od vdwxudwlrq gh f. f 0 hvw k|shuwursklìh sdufh txh fh srlqw hvw
soxv oxplqhx{ txh f hw f 0 1

Gdqv fhv frqglwlrqv/ txh idluh B Ghx{ vwudwìjlhv vrqw hqylvdjhdeohv1 Rq shxw
wrxw g*derug vh wrxuqhu yhuv ohv ghx{ qruphv O 1 hw O ) txl vrqw ghv rxwlov gh
edvh gh o*hvsdfh hxfolglhq1 F*hvw fh txh qrxv doorqv idluh/ pdlv qrxv uhylhqgurqv
hqvxlwh yhuv o*hvsdfh KOV srxu yrlu frpphqw o*dphqghu srxu oh uhqguh dffhsw0
deoh1 Rq yhuud txh fxulhxvhphqw/ lo idxw dvvrflhu od txdqwlwì pd{ � plq ã od
vdwxudwlrq/ pdlv sdv ã od oxplqdqfh1 Wrxwhirlv/ dydqw g*ìwxglhu fhv wurlv qruphv/
qrxv doorqv eulëyhphqw gìfuluh qrwuh hvsdfh gh wudydlo1

8 O*hvsdfh gh wudydlo
Qrxv sduwrqv lfl gh o*k|srwkëvh txh srxu gì�qlu od whlqwh/ ohv wurlv frxohxuv
gh od edvh UJE rqw dxwdqw g*lpsruwdqfh/ hw txh sdu frqvìtxhqw/ od judqgh
gldjrqdoh gx fxeh xqlwì hvw o*d{h dfkurpdwltxh1 O*lqirupdwlrq fkurpdwltxh
hvw doruv hqwlëuhphqw sruwìh sdu oh sodq fkurpdwltxh shushqglfxodluh ã fhw
d{h ã o*ruljlqh1 Wrxw yhfwhxu f gx fxeh xqlwì u> j> e vh gìfrpsrvh hq od vrpph
yhfwrulhooh gh vd surmhfwlrq f . vxu od gldjrqdoh hw f/ vxu oh sodq fkurpdwltxh

f @ f/ . f . +:,
hw o*xqlflwì gh fhwwh gìfrpsrvlwlrq prqwuh txh wrxwh o*lqirupdwlrq fkurpd0

wltxh hvw sruwìh sdu od frpsrvdqwh f/ = Srxu xqh phloohxuh olvlelolwì/ wrxv ohv
yhfwhxuv surmhwìv vxu oh sodq fkurpdwltxh vrqw d�hfwìv gh o*lqglfh s1 Dlqvl/ u/
uhsuìvhqwh od surmhfwlrq gx yhfwhxu urxjh sxu �s5> 3> 3� hw j/ fhooh gx yhuw sxu
�3>s5> 3�1 Ohv frrugrqqìhv gh fhv yhfwhxuv/ h{sulpìhv gdqv od edvh +u> j> e, vrqw
lqgltxìhv hq �jxuh :1

Ohv v|perohv pdutxìv gh o*lqglfh s uhsuìvhqwhqw ohv surmhfwlrqv ruwkrjrqdohv
vxu oh sodq fkurpdwltxh +H{ u / hvw od surmhfwlrq gx srlqw u gdqv o*hvsdfh,1
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Iljxuh := Sodq fkurpdwltxh

Hoìphqwv uhpdutxdeohv gx sodq fkurpdwltxh
f / @ ^+5u � j � e, @6> +5j � e� u, @6> +5e� u � j, @6` @ surm1 gh f
u/ @ +5@6>�4@6>�4@6, @ surm1 gh u @ +4> 3> 3,
j / @ +�4@6> 5@6>�4@6, @ surm1 gh j @+3> 4> 3,
v / @ v/ +�, @ surm1 gh ��s5� { +�, > { +�, > ���
ud|rq gx fhufoh = 6 7

-Kh{djrqh @ surm1 gx fxeh frxohxu xqlwì
Wuldqjoh r u |/ @ surm1 ghv srlqwv gx fxeh rü u � j � e

Gh soxv/ oh ghpl sodq olplwì sdu | / e/ hw frqwhqdqw u/ hvw od surmhfwlrq gx
ghpl hvsdfh u � j> olplwì sdu 34| hw txl frqwlhqw u 1 Gh píph/ oh ghpl sodq
olplwì sdu u / f| / hw frqwhqdqw j/ hvw od surmhfwlrq gx ghpl hvsdfh j � e> olplwì
sdu 34f 8 hw frqwhqdqw j= Hq�q/ ohv srlqwv whov txh u . e � 5j @ 3 iruphqw oh
sodq sdvvdqw sdu o*d{h dfkurpdwltxh hw od gurlwh u. e @ 3 gx sodq rue1 Fh sodq
frxsh oh sodq fkurpdwltxh vxlydqw od sdudooëoh ã u / e/ sdvvdqw sdu r=

Htxlsrqv oh sodq fkurpdwltxh gh frrugrqqìhv srodluhv/ hq suhqdqw oh yhfwhxu
u/ srxu ruljlqh ghv dqjohv1 Oh vhqv srvlwli hvw fhoxl lqgltxì vxu o*dqjoh � gh od
�j1:1 Wrxw srlqw +l1h1 wrxw yhfwhxu, f gx fxeh xqlwì ^34`
 ^34`
 ^34` v*h{sulph
gh pdqlëuh ìtxlydohqwh sdu vhv frrugrqqìhv fduwìvlhqqhv u> j> e rx vsdwlr0srodluhv
+nf . n > nf/ n > �, =

Wrxwhirlv/ fhwwh ìtxlydohqfh qh frqgxlw sdv dx{ píphv ìtxdwlrqv vhorq txh
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o*rq pxqlw o*hvsdfh gh od qruph O ) rx O 1:9 Dlqvl/ lo ylhqw srxu od qruph O )
nfn ) @ nun ) . njn ) . nen ) +;,

doruv txh srxu O 1:9 / rq d mfm @ mum. mem. mjm +<,
Ohv gl�ìuhqfhv vrqw vx!vdpphqw frqvlgìudeohv srxu tx*rq ìwxglh soxv suìflvì0
phqw ohv dydqwdjhv hw ohv lqfrqyìqlhqwv ghv ghx{ dssurfkhv1 Srxu o*xqh hw o*dxwuh/
qrxv lpsrvrqv dx{ grpdlqhv gh yduldwlrqv gh fkdtxh yduldeoh g*íwuh oh vhjphqw
^34`1 Rq vhud dlqvl hq frqiruplwì dyhf od whfkqltxh lqirupdwltxh srxu odtxhooh
xqh lpdjh gh 6n elwv UJE vh frqyhuwlw hq 6n elwv KOV/ hw lqyhuvhphqw1

9 Fdguh gh od qruph O5
Rq shxw shqvhu tx*ã sulrul hooh hvw od plhx{ dgdswìh/ sxlvtx*hooh uhsrvh vxu
oh wkìruëph gh S|wkdjruh/ txl lqwhusuëwh od qruph hq whuphv gh orqjxhxu ghv
yhfwhxuv1 Gh soxv/ oh surgxlw vfdodluh txl o*dffrpsdjqh hvw xq rxwlo lqglvshqvdeoh
srxu fdofxohu ohv dqjohv/ fh grqw qrxv dyrqv ehvrlq1

Ohv irupxohv gh sdvvdjh ã sduwlu gh o*hvsdfh UJE v*ìwdeolvvhqw idflohphqw1
Dsshorqv p ) hw v ) ohv qruphv uìgxlwhv ã ^34` gh od surmhfwlrq vxu o*d{h dfkur0
pdwltxh hw vxu oh sodq fkurpdwltxh/ hw k ) o*dqjoh �/ uìgxlw oxl dxvvl1 Lo ylhqw sdu
dssolfdwlrq gh od uhodwlrq +;, hw gh od �j1: =

p ) @ 4s6
�u ) . j ) . e ) � 1<;

)
+43,

v ) @ 6
5
k

+5u � j � e, ) . +5j � e� u, ) . +5e� u � j, )
l 1!; )

Oh fdofxo gh o*dqjoh � gìulyh gx surgxlw vfdodluh ghv yhfwhxuv f/ hw u/ gh od
�j1:/ vhorq od uhodwlrq ìwdeolh gdqv ^4`

k ) @ 5
�� @ Duf frv

� u/ � f/nu/ n � nf/ n
�

@ Duf frv u � j@5� e@5
+u ) . j ) . e ) � uj � ue� ej, 1<; )

+44,
Iruphoohphqw sduodqw/ oh sureoëph hvw uìvrox1 Ohv wurlv yduldeohv p ) / v ) hw

k ) v*h{sulphqw hq irqfwlrq gh u> j hw e hw ydulhqw hqwuh 3 hw 41 Pdlv pdojuì
o*ìtxlydohqfh wkìrultxh ghv ghx{ v|vwëphv/ oh sdvvdjh lqyhuvh q*hvw sdv vlpsoh1
F*hvw vdqv grxwh od udlvrq srxu odtxhooh rq q*xwlolvh sdv ohv yduldeohvp ) / v ) hw k )
hq sudwltxh/ doruv tx*hoohv vrqw ohv soxv frkìuhqwhv dyhf ohv wudlwhphqwv g*lpdjh
txl irqw lqwhuyhqlu ghv glvwdqfhv hxfolglhqqhv +ohv �owuhv pìgldqv yhfwrulhov sdu
h{hpsoh,1

Wrxwhirlv/ ohv wudlwhphqwv pruskrorjltxhv/ dyhf ohxuv vxs hw ohxuv lqi vhp0
eohqw d sulrul plhx{ dgdswìv dx fdguh O 1 / txl v*h{sulph oxl dxvvl ã o*dlgh g*rsìudwhxuv
gh plq hw gh pd{1
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: Oxplqdqfh hw vdwxudwlrq hq qruph O4
Gdqv fhwwh vhfwlrq qrxv jdugrqv oh píph hvsdfh yhfwrulho txh suìfìghpphqw/
dyhf od gìfrpsrvlwlrq f @ f/ . f . pdlv hq d�hfwdqw dx{ yhfwhxuv gh o*hvsdfh
od qruph O 1 / hw qrq soxv od qruph hxfolglhqqh fodvvltxh O ) = Od surmhfwlrq f .
gx yhfwhxu f vxu o*d{h dfkurpdwltxh d srxu frrugrqqìhv vxu ohv wurlv d{hv od
píph ydohxu +u . j . e, @s6= V 0 djlvvdqw gh qrpeuhv u> j hw e � 3> od qruph O 1
gx yhfwhxu f . q*hvw dxwuh txh od vrpph ghv wurlv frpsrvdqwhv u> j hw e1 Frpph
gh soxv qrxv gìvlurqv frqvhuyhu oh grpdlqh gh yduldwlrq ^3> 4`/ qrxv suhqrqv
grqf frpph yduldeoh g*lqwhqvlwì oxplqhxvh od pr|hqqh dulwkpìwltxhp ghv wurlv
frxohxuv gh f =

p 1 @ 4
6 +u . j . e, +45,

Rq qrwhud txh vl ghx{ srlqwv f hw f 0 vh surmhwwhqw dx píph srlqw f . gh o*d{h
dfkurpdwltxh/ doruv mff 0 m @ 3/ hw sdu dssolfdwlrq gh o*lqìjdolwì wuldqjxodluh rq
wurxyh p 1 +f, @ p 1 +f 0 ,1

Od vdwxudwlrq v 1 vh gì�qlw frpph ìwdqw sursruwlrqqhooh ã od qruph O 1 gx
yhfwhxu f / / f*hvw ã gluh ã

� 1 @ 4
6 ^m5u � j � em. m5j � e� um. m5e� u � jm` +46,

ã xqh frqvwdqwh pxowlsolfdwlyh suëv/ txl dvvxuh o*lqwhuydooh ^3> 4` frpph grpdlqh
gh yduldwlrq1 Frpph od vdwxudwlrq hvw pd{lpdoh txdqg ghx{ frxohxuv suhqqhqw
xqh ydohxu h{wuìpdoh hw od wurlvlëph od ydohxu h{wuìpdoh rssrvìh/ rq yrlw txh
o*h{suhvvlrq +46, dgphw 7@6 srxu pd{lpxp1 Rq gì�qlud grqf v 1 sdu o*ìtxdwlrq=

v 1 @ 6
7� 1 @

4
7 ^m5u � j � em. m5j � e� um. m5e� u � jm` +47,

Od vdwxudwlrq v 1 ydulh gh 3 ã 4 hw ydxw }ìur vl hw vhxohphqw vl u @ j @ e/ f*hvw
ã gluh vl oh srlqw f hvw vxu o*d{h dfkurpdwltxh1

Srxu idluh glvsdudñwuh ohv ydohxuv devroxhv gh od uhodwlrq +47,/ txl vrqw olìhv
dx fkrl{ gh od qruph O 1 > lo idxw phwwuh hq ìylghqfh oh pd{lpxp/ od pìgldqh
hw oh plqlpxp gh +u> j> e,/ tx*rq qrwhud pd{/ plg hw plq1 Frpph o*h{suhvvlrq
+47, hvw v|pìwultxh hq u> j> e> lo vx!w g*dgrswhu xqh frqyhqwlrq txhofrqtxh/ sdu
h{hpsoh

4 � u � j � e � 3 +48,
hw gh uhpsodfhu hq �q gh fdofxo u sdu pd{/ j sdu plg hw e sdu plq1 Txdqg
o*ruguh +48, hvw yìul�ì/ oh suhplhu whuph gh +47, hvw doruv srvlwli hw oh ghuqlhu
qìjdwli1 Hq uhydqfkh/ oh whuph fhqwudo/ grqw oh vljqh shxw fkdqjhu/ lpsrvh gh
glvwlqjxhu ghx{ fdv =

d, vl e. u � 5j/ rx dxvvl elhq p 1 � j/ lo ylhqw

v 1 @ 4
5 ^+u � j, . +u � e,` @ 6

5 +u �p 1 , +49,
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e, vl e. u � 5j> rx hqfruh p 1 � j/ rq d

v 1 @ 4
5 ^+u � e, . +j � e,` @ 6

5 +p 1 � e, +4:,
Srxu e. u @ 5j> rq wurxyh hq sduwlfxolhu/ srxu ohv 5 iruphv =

pd{�plq @ u � e @ � 1 @ 7
6v 1

Fhv ìjdolwìv uhvwhqw hqfruh yìul�ìhv dx{ srlqwv gh vdwxudwlrq pd{lpdoh u @+4> 3> 3,
hw | @+4> 4> 3, =

Od whlqwh �/ sxlvtx*hooh hvw xq dqjoh/ v*h{sulph gh pdqlëuh lghqwltxh hq qruph
O 1 rx O ) / hw o*ìtxdwlrq +44, uhvwh dssolfdeoh1

Hq uìvxpì/ pdojuì od suìvhqfh gh ghx{ fdv gh �jxuh srxu od vdwxudwlrq/ ohv
ìtxdwlrqv gh sdvvdjh +45,/ hw +49, +4:, iruphqw xq v|vwëph olqìdluh/ grqf vhq0
vleohphqw soxv vlpsoh txh fhoxl gh od qruph O ) 1 Od frpsoh{lwì gx fdofxo duulyh
dyhf od whlqwh/ txh qrxv doorqv grqf fkhufkhu ã uhsuìvhqwhu soxv frpprgìphqw1

; Fdofxo vlpsol�ì gh od whlqwh hq qruph O4
O*dssur{lpdwlrq txl vxlw uhsuhqg gdqv ohv judqghv oljqhv od gìpdufkh suìvhqwìh
gdqv ^:` srxu mxvwl�hu oh fdofxo gh od whlqwh gdqv oh v|vwëph KOV ^<`1 Pdlv gdqv ohv
judqghv oljqhv vhxohphqw/ fdu qrwuh vdwxudwlrq v 1 suhqg ghx{ iruphv gl�ìuhqwhv
+grqw dxfxqh q*hvw fhooh sursrvìh gdqv ^:`, hw qh vh suìvhqwh sdv frpph xq
udssruw1

Gdqv xq suhplhu whpsv/ qrxv qrxv olplwrqv dx{ yhfwhxuv whov txh u A j � e
hw gh vdwxudwlrq qrq qxooh1 Ohxuv surmhfwlrqv vxu oh sodq fkurpdwltxh gìolplwhqw
oh wuldqjoh ru/ |/ gh od �j1:1 Sxlvtxh o*ruljlqh ghv whlqwhv hvw oh yhfwhxu u/ / o*dqjoh
� gh od �jxuh ydulh grqf gh 3 ã �@6/ hq udgldqwv/ rx frqyhqwlrqqhoohphqw vl qrxv
qrxv sodêrqv hq yduldeohv uìgxlwhv/ gh 3 ã 41 Srxu dssur{lphu �/ qrxv srxyrqv
sduwlu gh o*ìtxdwlrq gh od whlqwh hq v|vwëph KOV/ ã vdyrlu gh k @ �����

4
���	�

4
���

hw od wudqvsrvhu pxwdwlv pxwdqglv/ f*hvw ã gluh hq uhpsodêdqw pd{ � plq sdu
od vdwxudwlrq +ã xq idfwhxu suëv, hw hq whqdqw frpswh gh od gxdolwì ghv ghx{
h{suhvvlrqv gh od vdwxudwlrq1

Soxv suìflvìphqw/ frpph od gurlwh u/ j/ hvw sdudooëoh ã od gurlwh uj gx sodq
e @ 3/ oruvtxh � ydulh gh 3 ã 4/ oh srlqw y gx sodq e @ 3 gìfulw od ghpl gldjrqdoh
u} hw vd surmhfwlrq y/ gìfulw oh vhjphqw u/ }/ gx sodq fkurpdwltxh1 Oh srlqw {/
lqwhuvhfwlrq gx sodq u . e � 5j @ 3 +txl frqwlhqw o*d{h dfkurpdwltxh, hw gh od
gurlwh uj/ vìsduh ohv ghx{ }rqhv gh gì�qlwlrq gl�ìuhqwhv gh od vdwxudwlrq1 Hq
surmhfwlrq/ fh srlqw { @ � )

- >
1
- > 3

� grqqh oh srlqw { / / txl fruuhvsrqg ã od ydohxu
� @ 1) =
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Sxlvtxh od ydohxu pd{�plq gx v|vwëph KOV fruuhvsrqg ã od vdwxudwlrq v 1 /
srvrqv grqf

* @ n
v 1 +j � e, +dyhf u . e � 5j, +4;,

Rq wurxyh elhq � = @ 3 srxu u @+4> 3> 3, = Oh idfwhxu n hvw gìwhuplqì sdu
od frqglwlrq g*dyrlu � = @ 1) hq { @ � )

- >
1
- > 3

�/ txl grqqh n @ -3 = Rq qrwhud hq
sdvvdqw txh >�?@ q*hvw dxwuh txh oh prgxoh � 1 / l1h1 qrq uìgxlw gx yhfwhxu u> j> e
surmhwì gdqv oh sodq fkurpdwltxh +uho1 46,1

Txdqg u . e � 5j/ od gxdolwì vxjjëuh gh uhpsodfh j � e sdu u � j/ hw * sdu
4� */ vrlw

* @ 4� 6
7
u � j
v 1 +dyhf u . e � 5j, +4<,

Gh idlw/ dx srlqw { / / od vdwxudwlrq v 1 suhqg od píph ydohxu 1) gdqv ohv ghx{
prghv/ hw o*rq wurxyh * @ 1) = Hq�q/ ã o*h{wuìplwì gx sdufrxuv gh �/ rq yrlw hq
suhqdqw oh srlqw |/ rx oh srlqw }/ txh * @ 4=

Rq shxw uìgxluh ã xqh vhxoh ohv ghx{ ìtxdwlrqv +4;, hw +4<, txl gì�qlvvhqw
* hq vh fdodqw sdu udssruw ã o*ìoìphqw fulwltxh u . e� 5j/ rq wurxyh doruv srxu
ohv ghx{ h{suhvvlrqv

e. u � 5j @ v 1 +4� 5*, +53,
uhodwlrq txl prqwuh o*ìtxlydohqfh

e. u � 5j � 3 +, 3 � * � 4
5

e. u � 5j � 3 +, 4
5 � * � 4

< Irupxohv gh sdvvdjh hq qruph O4
Ohv uìvxowdwv suìfìghqwv frqgxlvhqw dx{ irupxohv gh sdvvdjh +u> j> e, �$ +p 1 > v 1 > *,
vxlydqwhv

;

A

A

?

A

A

=

p 1 @ 1
- +u . j . e,

v 1 @ 1) +5u � j � e, @ -) +u �p 1 , vl e. u � 5j
v 1 @ 1) +u . j � 5e, @ -) +p 1 � e, vl e. u � 5j
* @ 1) � ��&�
���)
�


>:?

+54,

Txdqg e.u � 5j/ rx/ gh pdqlëuh ìtxlydohqwh/ txdqg 3� * � 1) / hoohv v*lqyhuvhqw
hq

;

?

=

u @ p 1 . )
- v 1j @ p 1 � 1
- v 1 .

)
- v 1 *e @ p 1 � 1

- v 1 �
)
- v 1 *

+55,

hw srxu e. u � 5j +rx 4@5 � * � 4, hq
;

?

=

u @ p 1 . v 1 � )
- v 1 *j @ p 1 � 1

- v 1 .
)
- v 1 *e @ p 1 � )

- v 1
+56,
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Oh grpdlqh gh gì�qlwlrq 4 � u � j � e � 3 +glplqxì gh o*d{h dfkurpdwltxh,
fruuhvsrqg dx wìwudëguh ru|z gh od �jxuh 51 Ohv frh!flhqwv gx v|vwëph +54,
rqw ìwì fkrlvlv srxu txh p 1 v 1 hw * ydulhqw hx{ dxvvl hqwuh 3 hw 4/ fh txl qh yhxw
sdv gluh tx*lov fruuhvsrqghqw wrxv ã ghv srlqwv gx wìwudëguh1 Rq yìul�h wrxwhirlv
vdqv shlqh o*ìtxlydohqfh

4 � u � j � e � 3 +, 5
6v 1 � p 1 � 4� 5

6v 1
Hq sudwltxh/ fhwwh frqglwlrq q*hvw sdv wuëv jíqdqwh fdu ohv rsìudwlrqv txh o*rq
idlw vxelu dx{ yhfwhxuv f/ h{sulpìv hq +p 1 v 1 *, irqw uduhphqw vruwlu gx fxeh gh
gì�qlwlrq gh UJE=

Uhvwh ã ìwxglhu oh fdv rü oh yhfwhxu frxohxu f vh wurxyh vxu o*d{h dfkurpdwltxh/
f*hvw ã gluh rü u @ j @ e= Oh v|vwëph +54, q*d soxv gh vhqv/ sxlvtx*rq | lqwurgxlw
xqh glylvlrq sdu }ìur/ hw grlw íwuh uhpsodfì sdu

p 1 @ 4
6 +u . j . e,

v 1 @ 4
5 +5u � j � e, @ 4

5 +u . j � 5e,
v 1 +4� 5*, @ e. u � 5j

txl prqwuh txh * hvw lqgìwhuplqì1 Fhod qh yhxw sdv gluh tx*rq q*duulyh sdv ã
wurxyhu od frxohxu gh f/ pdlv txh o*lqwhqvlwì fkurpdwltxh v 1 +4� 5*, hvw qxooh1

43 Sdvvdjh dx fxeh gljlwdo frpsohw
Uhvshfwlyhphqw ã od frxohxu/ o*hvsdfh gx fxehUJE hvw glylvì hq vl{ vhfwhxuv
gìolplwìv sdu ohv vl{ sodqv frqwhqdqw o*d{h dfkurpdwltxh g*xqh sduw hw g*dxwuh
sduw o*xq ghv 6 d{hv u> j rx e hw o*xqh ghv gldjrqdohv ghv fduuìv gdqv e @ 3> u @ 3
rx j @ 3 +w|sltxhphqw = o*d{h dfkurpdwltxh/ o*d{h ru hw od gldjrqdoh r|,1

Rq sdvvh g*xq vhfwhxu ã xq dxwuh hq udmrxwdqw ã * od txdqwlwì

� +f, @

3 vl u A j � e
4 vl j � u A e
5 vl j A e � u
6 vl e � j A u
7 vl e A u � j
8 vl u � e A j

+57,

Od whlqwh hvw doruv dssur{lpìh sdu od uhodwlrq
k 1 @ +�. *,n

gh píph vwuxfwxuh txh gdqv oh v|vwëph KOV1 Oh frh!flhqw n gìwhuplqh o*xqlwì
gh wudydlo > lo ydxw 93 vl o*rq v*h{sulph hq ghjuìv1 Hq lpdjhulh gljlwdoh/ rü ohv
frxohxuv vrqw gì�qlhv vxu 6{; elwv/ od suhplëuh lgìh hvw gh uìvhuyhu ; elwv ã od
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whlqwh1 Txdqg rq yrlw o*lpsruwdqfh ghv huuhxuv g*duurqgl vxu od whlqwh ^6`/ s1
:5,/ lo sdudñw elhq soxv vdjh gh phvxuhu fhooh0fl vxu 585 qlyhdx{/ fh txl uhylhqw
ã suhqguh n @ 75 hw gh wudydloohu dyhf ghv hqwlhuv1

Sdudooëohphqw dx sdvvdjh gh * ã k 1 / lo frqylhqw gh uì0h{sulphu od pr|hqqh hw
od vdwxudwlrq hq whuphv gh plq>plg hw pd{= Fhw h{huflfh gh uì0ìfulwxuh frqgxlw
ã uhpsodfhu oh v|vwëph +54, sdu oh vxlydqw/ ydodeoh srxu ohv lpdjhv gh 6 { ; elwv

p 1 @ 4
6 +pd{.plg.plq, +58,

v 1 @ 6
5 +pd{�p 1 , vl pd{.plq � 5plg

v 1 @ 6
5 +p4�plq, vl pd{.plq � 5plg

k 1 @ 75
�

�. 4
5 � +�4, A =pd{.plq� 5plg

5v 1
�

ydodeoh srxu u> j hw e gì�qlv vxu ; elwv1 Ohv frrugrqqìhvp 1 hw v 1 ydulhqw doruv vxu
; elwv hw k 1 vxu 585 qlyhdx{1 Srxu oh sdvvdjh lqyhuvh/ od ydohxu gh k 1 gìwhuplqh/
yld �/ o*ruguh hqwuh u> j hw e hw od ydohxu gh 75*= Vhorq txh fhwwh ghuqlëuh hvw � 57
rx � 57/ rq suhqgud oh v|vwëph +55, rx +56, uhpsodêdqw u> j> e sdu ohv yduldeohv
fodvvìhv gdqv o*ruguh grqqì sdu �/ hw * sdu 75*= Sdu frqwlqxlwì/ ohv � rx A/ gdqv
o*ìtxdwlrq +57, gh � vrqw ìtxlydohqwv1

44 Od qruph pd{�plq
Qrxv uhyhqrqv pdlqwhqdqw dx v|vwëph KOV hq qrxv sursrvdqw gh o*dpìolruhu1
D yudl gluh/ lo qh idxw sdv ehdxfrxs oh prgl�hu srxu oh uhqguh frpsdwleoh dyhf
ohv wurlv suìuìtxlvlwhv1 Lo vx!w gh sdvvhu gh vd yhuvlrq f|olqgultxh ã od yhuvlrq
frqltxh/ fh txl uhylhqw ã uhpsodfhu od vdwxudwlrq KOV sdu od irqfwlrqpd{�plq=
Frpph od sursulìwì tx*d od txdqwlwì pd{�plq g*íwuh xqh vhpl0qruph q*hvw hq
jìqìudo sdv frqqxh/ qrxv doorqv wrxw g*derug od gìprqwuhu1
Sursrvlwlrq 4 Gdqv xq hvsdfh yhfwrulho H gh glphqvlrq �qlh q hw rü oh yhfwhxu
{ d srxu frrugrqqìhv i{ � > 4 � l � qj/ od txdqwlwì

� +{, @ pd{ i{ � > 4 � l � qj �plq i{ � > 4 � l � qj
hvw xqh vhpl0qruph1

Surri1 Srxu wrxw { 5 H> rq d pdqlihvwhphqw � +�{, @ �� +{,1 Uhvwh ã
surxyhu o*lqìjdolwì wuldqjxodluh dvvrflìh ã wrxw frxsoh gh srlqwv +{>{ 0 , gh H sdu
od uhodwlrq

� +{. { 0 , � � +{, . � +{ 0 , +59,
Qrxv doorqv g*derug prqwuhu txh

pd{ +{. { 0 , � pd{ +{, .pd{ +{ 0 ,
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Suhqrqv srxu q �CBD 4 D frrugrqqìh fhooh txl pd{lplvh { . { 0 / l1h1 pd{ +{. { 0 , @
{ � . { 0� � { � . { 0� / 4 � l ? q= Rq qh shxw ìylghpphqw sdv dyrlu { � ? { � hw
{ 0� ? { 0� / dyhf 4 � l ? q= Vxssrvrqv grqf/ sdu h{hpsoh txh pd{ +{, @ { � hw
pd{ +{ 0 , @ { 0E srxu xq lqglfh m 5 ^4> q`1 Lo ylhqw doruv

pd{ +{. { 0 , @ { � . { 0� � { � . { 0E @ pd{ +{, .pd{ +{ 0 , =
Rq surxyh h{dfwhphqw gh od píph pdqlëuh txh plq +{. { 0 , � plq +{, .
plq +{ 0 , > g 0 rü sdu gl�ìuhqfh o 0 lqìjdolwì +59,/ fh txl whuplqh od gìprqvwudwlrq1

Od vhpl0qruph � @ pd{�plq yìul�h pdqlihvwhphqw oh 5ëph suìuìtxlvlwh vxu
o*lqgìshqgdqfh sdu surmhfwlrq vxu o*d{h fkurpdwltxh1 Udmrxwhu ã { xq yhfwhxu
sdudooëoh ã od suhplëuh gldjrqdoh uhylhqw ã udmrxwhu xqh frqvwdqwh +dojìeultxh,
ã fkdfxqh gh vhv frpsrvdqwhv/ fh txl qh prgl�h sdu od ydohxu pd{�plq= Hq
sduwlfxolhu/ gdqv o*hvsdfh UJE oh yhfwhxu f hw vd surmhfwlrq f/ vxu oh sodq fkur0
pdwltxh/ gh frrugrqqìhv +5u � j � e@6> 5j � e� u@6> 5e� u � j@6, rqw oh píph
pd{�plq=

Hq uhydqfkh/ fhwwh vhpl0qruph q*hvw sdv lqyduldqwh sdu surmhfwlrq vxu od
gldjrqdoh sulqflsdoh/ ã od gl�ìuhqfh gh O 1 hw gh O ) = Soxv oh srlqw f vh udssurfkh
gh fhwwh gldjrqdoh/ soxv vd qruph � glplqxh/ hw hooh ghylhqw qxooh vxu o*d{h
dfkurpdwltxh1 Od surmhfwlrq f . gx yhfwhxu frxudqw f vxu fhw d{h d grqf wrxmrxuv
3 srxu od vhpl0qruph �1 Rq qh shxw sdu frqvìtxhqw sdv eåwlu xqh uhsuìvhqwdwlrq
gh wrxv ohv srlqwv gh o*hvsdfh irqgìh vxu fhwwh vhxoh vhpl0qruph/ txl hvw dyhxjoh
dx{ oxplqdqfhv1 Pdlv hq frqwuh0sduwlh/ rq yrlw dxvvl txh srxu wrxv ohv yhfwhxuv
gx sodq fkurpdwltxh +hw xqltxhphqw srxu hx{,/ od txdqwlwì pd{�plq ghylhqw
xqh qruph1 F*hvw srxutxrl rq o*xwlolvhud srxu od vdwxudwlrq hq o*dvvrfldqw ã/ O 1
rx O ) vxu o*d{h dfkurpdwltxh/ dyhf gh srvvleohv srqgìudwlrqv ghv frrugrqqìhv1

45 Frqfoxvlrq
Ohv qruphv O 1 / O ) hw pd{ �plq txh qrxv dyrqv ìwxglìhv jdudqwlvvhqw wrxwhv
oh suhplhu suìuìtxlvlwh g*lqìshqgdqfh= ghx{ srlqwv f hw f 0 gl�ìuhqwv pdlv gh
píph surmhfwlrq f/ vxu oh sodq fkurpdwltxh rqw od píph vdwxudwlrq hw od píph
whlqwh1 Frpph od sursulìwì uhvwh yudlh txhooh txh vrlw od qruph fkrlvlh vxu o*d{h
d0fkurpdwltxh/ rq shxw wuëv elhq uhpsodfhu p ) gdqv od uho1+43,/ rx p 1 gdqv od
uho1+54, sdu xqh pr|hqqh srqgìuìh txhofrqtxhp +fhooh0fl hvw hqfruh xqh qruph,=

p +u> j> e, @ �u . �j . �e rü �. � . � @ 4>
rx píph sdu xq hvwlpdwhxu qrq olqìdluh/ srxuyx txh fhoxl0fl vrlw xqh qruph1
Oh fhufoh ghv whlqwhv uhvwhud ìwdeol hq grqqdqw oh píph srlgv dx{ wurlv frxohxuv
irqgdphqwdohv/ dlqvl txh od vdwxudwlrq/ píph vl fh q*hvw soxv oh fdv gh o*lqwhqvlwì
txl uhpsodfh p 1 rx p ) =

Srxu ohv whlqwhv/ ohv uìvxowdwv vrqw gl�ìuhqwv1 Qrxv duulyrqv/ dx{ whuphv gh
o*dqdo|vh/ ã xqh xqltxh irqfwlrq pdwkìpdwltxh/ grqqìh vrxv vd iruph h{dfwh hq
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uhodwlrq +44,/ hw vrxv ghx{ iruphv dssurfkìhv/ dyhf od whlqwh gx v|vwëph KOV hw
fhooh k 1 gh od uhodwlrq +58,1 Ohv hvvdlv txh qrxv dyrqv sx idluh prqwuhqw txh ohv
ghx{ dssur{lpdwlrqv vrqw ã shx suëv vdwlvidlvdqwhv/ dyhf xq dydqwdjh srxu k 1 >
vxuwrxw vl o*rq glvfuìwlvh ohv whlqwhv vhorq xq pxowlsoh gh vl{1

Uhihuhqfhv
^4` D1 Kdqexu| M1Vhuud = D 6G0srodu frruglqdwh frorxu uhsuhvhqwdwlrq vxlwdeoh
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^6` D1 Kdqexu| = Pruskrorjlh Pdwkìpdwltxh vxu oh fhufoh xqlwì/ Wkëvh Hfroh
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^7` Y1 Fdvhoohv/ E1 Froo dqg M1P1 Pruho = Jhrphwu| dqg Froru lq Qdwxudo Lpdjhv1
M1P1L1Y1 49 = ;<0438/ 53351

^8` W1 Jhyhuv dqg D1Z1P1 Vphxoghuv D frpsdudwlyh Vwxg| ri Vhyhudo Froru
Prghov iru Froru Lpdjh Lqyduldqw Uhwulhydo +Whfk1 uhsruw Xqly1 ri Dpvwhu0
gdp/ 5335,

^9` W1 Fduurq = Vhjphqwdwlrq g*lpdjhv frxohxuv gdqv od edvh whlqwh0oxplqdqfh0
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