
Fkds 5 =
Ohv d{lrphv

Uhpdutxh 4 suìolplqdluh = Hq wkìrulh ghv hqvhpeohv/ rq gìflgh xqh erqqh irlv srxu wrxwhv txh wrxw
fh txl hvw ìfulw hw txl q*hvw sdv xq v|peroh orjltxh hvw xq hqvhpeoh/ sdu frqvìtxhqw od irupxoh �% ' %�
vljql�h h{dfwhphqw txh { hvw xq hqvhpeoh1

D{lrph 3 +D{lrph g*h{lvwhqfh, =
<%E% ' %�
^ Lo h{lvwh dx prlqv xq hqvhpeoh `1

D{lrph 4 +D{lrph g*h{whqvlrqdolwì, =
;%;+ E;5E5 5 % +, 5 5 +�� , E% ' +�
^ 5 hqvhpeohv txl rqw ohv píphv ìoìphqwv vrqw ìjdx{ `1

D{lrph 5 +D{lrph gh irqgdwlrq, =
;% d<+E+ 5 %� , <+E+ 5 %� a =<5E5 5 % a 5 5 +�o
Fhod vljql�h txh wrxw hqvhpeoh qrq ylgh srvvëgh xq ìoìphqw plqlpdo srxu od uhodwlrq g*dssduwhqdqfh/

fh txl lpsoltxh hq sduwlfxolhu tx*lo q*h{lvwh sdv g*hqvhpeoh { who txh % 5 %/ hw tx*lo q*h{lvwh sdv gh vxlwh
�qlh % � c % � c ���c % � whooh txh

% � 5 % � c % � 5 % � c ���c % � � � 5 % 	 hw % 	 5 % � �
Fhw d{lrph qh vhuw ã ulhq hq pdwkìpdwltxhv/ pdlv lo hvw �udvvxudqw�1
Rq q*xwlolvhud mdpdlv o*d{lrph 5 gdqv fhwwh lqwurgxfwlrq ã od wkìrulh ghv hqvhpeohv1 Hq sduwlfxolhu/

txdqg rq yrxgud gìprqwuhu/ srxu xq hqvhpeoh grqqì {/ txh % *5 %/ rq oh ihud wrxmrxuv vdqv idluh dssho
ã o*d{lrph gh irqgdwlrq1

D{lrph 6 +Vfkìpd gh frpsuìkhqvlrq, =
srxu wrxwh irupxoh � qh frpsruwdqw sdv + frpph yduldeoh oleuh =
;5<+;% E% 5 + +, % 5 5 a ��
Frpphqwdluhv =
$ O*hqvhpeoh + txl hvw fhqvì h{lvwhu g*dsuëv o*d{lrph 6 hvw xqltxh g*dsuëv o*d{lrph g*h{whqvlrqdolwì/

hw rq oh qrwh
+ ' i% G % 5 5 a �j
rx + ' i% 5 5 G �j
$ Frpph vrq qrp o*lqgltxh/ oh vfkìpd gh frpsuìkhqvlrq shuphw gh gì�qlu xq hqvhpeoh �hq frp0

suìkhqvlrq� frpph vrxv0hqvhpeoh g*xq hqvhpeoh vxssrvì frqqx1
$ D sduw +/ od irupxoh � shxw frpsruwhu q*lpsruwh txhooh yduldeoh oleuh1
Sdu h{hpsoh/ vl � frpsruwh %c� 
 c ���c � � frpph yduldeohv oleuhv/ o*d{lrph 6�srxu �� shxw v*ìfuluh =
;5;� � c ���c � 
 <+;%E% 5 + +, % 5 5 a ��
$ Rq hvw reoljì gh vxssrvhu txh � qh frqwlhqw sdv od yduldeoh oleuh + srxu ìylwhu fhuwdlqhv devxuglwìv1
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H{hpsoh 4 = Vl � G�% *5 +�/ rq dxudlw =
;5<+;%E% 5 + +, % 5 5 a % *5 +�
fh txl vhudlw lqfrpsdwleoh dyhf o*h{lvwhqfh g*xq hqvhpeoh 5 qrq ylgh1
$ Rq qh shxw sdv vh sdvvhu gh o*hqvhpeoh gh uìiìuhqfh 5/ fdu o*d{lrph
<+;%E% 5 + +, �� hvw idx{1
Hq h�hw = Vrlw � G �% *5 %�
Rq dxudlw doruv = <+;%E% 5 + +, % *5 %�
Txhvwlrq = D0w0rq + 5 +q
Vl + 5 +/ doruv + *5 +
Vl + *5 +/ doruv + 5 +
Prudolwì = + 5 + +, + *5 +/ fh txl hvw devxugh1

Uhpdutxh 5 = F*hvw h{dfwhphqw oh sdudgr{h gh Uxvvho
+Oh eduelhu gx yloodjh hwf1,
Rq glw txh od irupxoh �% *5 %� q*hvw sdv froohfwlylvdqwh hq % +hooh qh shuphw sdv gh gì�qlu xq

hqvhpeoh,1
$ Elhq tx*lo h{sulph xqh lgìh xqltxh/ oh vfkìpd gh frpsuìkhqvlrq frqvlvwh hq xqh froohfwlrq lq�qlh

g*d{lrphv �xq srxu fkdtxh irupxoh ��1

Frqvìtxhqfhv ghv d{lrphv 3/ 4/ 6 =
G*dsuëv o*d{lrph 3/ lo h{lvwh xq hqvhpeoh 5�
Vrlw � od irupxoh �% 9' %�1
G*dsuëv oh vfkìpd gh frpsuìkhqvlrq/ lo h{lvwh xq hqvhpeoh
+ ' i% 5 5 G % 9' %j
Yrlfl grqf xq hqvhpeoh txl q*d sdv g*ìoìphqw/ hw txl hvw xqltxh g*dsuëv o*d{lrph g*h{whqvlrqdolwì1

Gì�qlwlrq 4 = > hvw o*xqltxh hqvhpeoh + who txh ;%E% *5 +�
Qrxv doorqv prqwuhu hq sdvvdqw tx*lo q*h{lvwh sdv g*hqvhpeoh xqlyhuvho1

Wkìruëph 4 = =<5;%E% 5 5�
Gìprqvwudwlrq = Vl xq who 5 h{lvwh/ g*dsuëv oh vfkìpd gh frpsuìkhqvlrq lo h{lvwh dxvvl xq hqvhpeoh

+ ' i% 5 5 G % *5 %j
pdlv doruv + ' i% G % *5 %j
hw rq d yx tx*xq who hqvhpeoh + qh shxw sdv h{lvwhu1

Gì�qlwlrq 5 = � � � hvw o*deuìyldwlrq srxu ;%E% 5 � , % 5 ��
rq d hq sduwlfxolhu � � � hw > � ��

D{lrph 7 +D{lrph gh od sdluh, =
;%;+<5E% 5 5 a + 5 5�

Frqvìtxhqfhv gh o*d{lrph 7 =
{/ | grqqìv
Vrlw 5 q*lpsruwh txho hqvhpeoh who txh % 5 5 a + 5 5
G*dsuëv oh vfkìpd gh frpsuìkhqvlrq/ lo h{lvwh xq hqvhpeoh
� ' i� 5 5 G � ' % b � ' +j
Fhw hqvhpeoh/ xqltxh g*dsuëv o*d{lrph g*h{whqvlrqdolwì/ d suìflvìphqw % hw + srxu ìoìphqwv1
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Qrwdwlrq = � ' i%c +j
Vl % ' +/ rq qrwh � ' i%j ' i%c %j o*hqvhpeoh grqw oh vhxo ìoìphqw hvw %�
Hq�q/ i%j hw i%c +j ìwdqw pdlqwhqdqw 5 hqvhpeohv/ rq qrwh k%c +l ' ii%j c i%c +jj oh frxsoh +rx od

sdluh rugrqqìh, irupì gh % hw gh +�

D{lrph 8 +D{lrph gh od uìxqlrq, =
;I<�;t ;% E% 5 t a t 5 I , % 5 ��

Frpphqwdluhv = I hvw vxssrvì íwuh xqh idplooh g*hqvhpeohv/ hw o*d{lrph 8 srvwxoh o*h{lvwhqfh g*xq
hqvhpeoh D who txh fkdtxh ìoìphqw t gh I vrlw xq vrxv0hqvhpeoh gh D1

Frqvìtxhqfhv gh o*d{lrph 8 =
$ Rq shxw pdlqwhqdqw gì�qlu od uìxqlrq gh od idplooh I sdu =VI ' i% G <t 5 IE% 5 t �j
Fhw hqvhpeoh h{lvwh/ g*dsuëv oh vfkìpd gh frpsuìkhqvlrq/ fduVI ' i% 5 � G <t 5 IE% 5 t �j
$ Vl I 9' >/rq srvhWI ' i% G ;t 5 IE% 5 t �j
Fhw hqvhpeoh h{lvwh fdu/ srxu wrxw � 5 I cWI ' i% 5 � G ;t 5 IE% 5 t �j
^ Rq q*xwlolvh sdv o*d{lrph 8 lfl `1
$ Vl I ' >/ doruv VI ' >
hw WI �vhudlw� o*hqvhpeoh gh wrxv ohv hqvhpeohv/ txl q*h{lvwh sdv1
Qrxyhoohv qrwdwlrqv =
� _ � ' W i�c�j
� ^ � ' V i�c�j
� q� ' i% 5 � G % *5 �j

D{lrph 9 +Vfkìpd gh uhpsodfhphqw, =
srxu wrxwh irupxoh � qh frpsruwdqw sdv t frpph yduldeoh oleuh =
;�;% 5 �<-+�E%c +� , <t ;% 5 �<+ 5 t �E%c +�

Wudgxfwlrq = Vrlw D xq hqvhpeoh/ vxssrvrqv txh/ srxu wrxw % 5 �/ lo h{lvwh xq xqltxh +/ txhotxh sduw
gdqv od qdwxuh/ txl yìul�h �E%c +��

Rq d hqylh gh �vdlvlu� o*hqvhpeoh gh wrxv ohv + hq txhvwlrq +fhw remhw vhpeoh hq h�hw vx!vdpphqw
shwlw srxu frqvwlwxhu xq hqvhpeoh sxlvtxh/ juåfh dx <-/ lo grlw dyrlu xqh fduglqdolwì � ã fhooh gh D,1

O*d{lrph gh uhpsodfhphqw irxuqlw o*h{lvwhqfh g*xq who hqvhpeoh t txl frqwlhqw wrxv fhv +�

Frqvìtxhqfhv gh o*d{lrph 9 =
Frqvìtxhqfh 4 = Rq shxw gì�qlu h�hfwlyhphqw o*hqvhpeoh
] ' i+ G <% 5 �c �E%c +�j
] h{lvwh g*dsuëv uhpsodfhphqw n frpsuìkhqvlrq/ sxlvtxh
] ' i+ 5 t G <% 5 �c �E%c +�j srxu q*lpsruwh txho \ irxuql sdu o*d{lrph 91
Frqvìtxhqfh 5 = Rq yd srxyrlu pdlqwhqdqw gì�qlu sursuhphqw oh surgxlw fduwìvlhq gh 5 hqvhpeohv

D hw E1
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Gì�qlwlrq 6 = �� � ' ik%c +l G % 5 � a + 5 �j
H{huflfh 4 = Mxvwl�hu fhwwh gì�qlwlrq hq dssoltxdqw 5 irlv oh vfkìpd gh uhpsodfhphqw1

Uìsrqvh = srxu wrxw + 5 � ++ �{ì,/ rq d =
;% 5 �c<-5c E5 ' k%c +l�
G*dsuëv od frqvìtxhqfh 4/ rq shxw gì�qlu
RoJ_E�c +� ' i5 G <% 5 �c E5 ' k%c +l�j
Pdlqwhqdqw/ ;+ 5 �c <-5c E5 ' RoJ_E�c +��
Wrxmrxuv g*dsuëv od frqvìtxhqfh 4/ rq shxw gì�qlu
RoJ_ � E�c�� ' iRoJ_E�c +� G + 5 �j
hw srxu �qlu �� � ' V RoJ_ � E�c���

Uhpdutxh 6 = Wrxw frpph oh vfkìpd gh frpsuìkhqvlrq/ oh vfkìpd gh uhpsodfhphqw frqvlvwh hq xqh
lq�qlwì g*d{lrphv�xq srxu fkdtxh irupxoh ��1
Uhpdutxh 7 = Ohv soxv sxulvwhv g*hqwuh yrxv dxurqw gìmã uhpdutxì tx*lo | d fhuwdlqhv uhgrqgdqfhv gdqv
fhw h{srvì1 Hq h�hw/ lo hvw srvvleoh gh gìprqwuhu +pdlv f*hvw qrq wulyldo, txh oh vfkìpd gh frpsuìkhqvlrq
hvw xqh frqvìtxhqfh ghv dxwuhv d{lrphv gh od wkìrulh/ hq sduwlfxolhu gx vfkìpd gh uhpsodfhphqw1 F*hvw
wrxwhirlv gdqv xq vrxfl gh foduwì txh m*dl suìiìuì suìvhqwhu ohv fkrvhv gdqv xq ruguh gh gl!fxowì furlvvdqwh1
Rq xwlolvh vdqv oh vdyrlu oh vfkìpd gh frpsuìkhqvlrq ghsxlv wrxv shwlwv/ sdu h{hpsoh txdqg rq ìfulw/ ã
sursrv gh o*hqvhpeoh ghv qrpeuhv sdluv/ S ' i% 5 Q G <+ 5 Qc % ' 2+j1 Hq fh txl frqfhuqh oh vfkìpd gh
uhpsodfhphqw f*hvw xqh dxwuh sdluh gh pdqfkhv1 Rq shxw hq idlw doohu wuëv orlq hq wkìrulh ghv hqvhpeohv hq
vh sdvvdqw frpsoëwhphqw gh o*d{lrph 91 F*hvw vhxohphqw oruv gh pdqlsxodwlrqv gìolfdwhv vxu ohv ruglqdx{
tx*lo v*dyëuh lqglvshqvdeoh/ hw qrxv oh vljqdohurqv hq whpsv xwloh1

Ohv d{lrphv 3/ 4/ 6/ 7/ 8/ 9 yrqw qrxv vx!uh srxu gì�qlu fruuhfwhphqw ohv qrwlrqv gh uhodwlrq/ gh
irqfwlrq hw gh erq ruguh1 Fhwwh ghuqlëuh qrxv frqgxlud wrxw qdwxuhoohphqw/ dx Fkds 7/ ã od qrwlrq
irqgdphqwdoh g*ruglqdo1

Qrxv ghyurqv doruv srvwxohu o*d{lrph : +d{lrph gh o*lq�ql, srxu srxyrlu frqvwuxluh Q/ sxlv ] hw T�
O*d{lrph ; +d{lrph gh o*hqvhpeoh ghv sduwlhv, qrxv vhud lqglvshqvdeoh srxu frqvwuxluh U�

Hq�q/ lo vhud glvfxwì åsuhphqw gh o*d{lrph < +d{lrph gx fkrl{, dx Fkds 441

7


