
Fkds1 3 =

Hqvhpeohv elhq rugrqqìv
Uhpdutxh 4 suìolplqdluh = Ohv gì�qlwlrqv xwlolvìhv gdqv fh fkdslwuh vrqw ghv gì�qlwlrqv �qdòyhv�1
Ohv gì�qlwlrqv h{dfwhv vhurqw grqqìhv dx Fkds 61 O*hqvhpeoh Q dxtxho lo hvw idlw dooxvlrq lfl vhud gì�ql
d{lrpdwltxhphqw dx{ Fkds 7 hw 81

4 Hqvhpeohv rugrqqìv
414 Udsshov
Gì�qlwlrq 4 = Vrlw . xq hqvhpeoh/ hw U xqh uhodwlrq vxu .1

U hvw uì h{lyh vvl ;% 5 ./ %U %
U hvw dqwlv|pìwultxh vvl ;E%c +� 5 . � / %U + hw +U % , % ' +
U hvw wudqvlwlyh vvl ;E%c +c 5� 5 . � / %U + hw +U 5 , %U 5

415 Gì�qlwlrqv
Gì�qlwlrq 5 = . hqvhpeoh/ U xqh uhodwlrq vxu .1

U hvw xqh uhodwlrq g*ruguh vxu . vvl hooh hvw ã od irlv uì h{lyh/ dqwlv|pìwultxh hw wudqvlwlyh1
Gì�qlwlrq 6 = U hvw xqh uhodwlrq g*ruguh wrwdo vxu . +rx . hvw wrwdohphqw rugrqqì sdu U, vvl/ gh soxv
=

;E%c +� 5 . � / %U + rx +U %
Vlqr/ U hvw xqh uhodwlrq g*ruguh sduwlho vxu .1

416 Hoìphqwv uhpdutxdeohv g*xq hqvhpeoh rugrqqì
Ohv gì�qlwlrqv vxlydqwhv vrqw jìqìudolvdeohv ã xq hqvhpeoh rugrqqì txhofrqtxh1 Srxu vlpsol�hu qrxv qh
ohv grqqhurqv txh srxu xq hqvhpeoh wrwdohphqw rugrqqì1

Vrlw E.c�� xq hqvhpeoh wrwdohphqw rugrqqì/ hw vrlw � � .1
Pdmrudqw = % 5 . hvw xq pdmrudqw gh � vvl ;+ 5 �c + � %
Eruqh vxsìulhxuh = � 5 . hvw od eruqh vxsìulhxuh gh � vvl � hvw oh soxv shwlw ghv pdmrudqwv gh �/

l1h1 =
E�� ;+ 5 �c + � �
E2� ;+ 5 .c + 	 � , <5 5 �c + 	 5
o*ìfulwxuh �+ 	 �� vljql�dqw/ elhq vþu/ + � � hw + 9' �1
Qrwdwlrq = � ' 7�RE��
Soxv judqg ìoìphqw = � hvw oh soxv judqg ìoìphqw gh � vvl � 5 � hw � hvw xq pdmrudqw gh �1

Uhpdutxh 5 = � soxv judqg ìoìphqw gh � vvl
E�� � ' 7�RE��
E2� � 5 �
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H{hpsoh 4 = . ' ETc��/ � ' df( �d
E�� 2 hvw xq pdmrudqw gh �
E2� � hvw od eruqh vxs gh �
E�� � q*d sdv gh soxv judqg ìoìphqw +udsshorqv ã fh sursrv txh fc bbb��� ' �,
Ee� ��2 hvw xq plqrudqw gh �
ED� f hvw od eruqh lqi gh �/ hw f 5 �/ grqf f hvw oh soxv shwlw ìoìphqw gh �1
Qrxv doorqv pdlqwhqdqw h{dplqhu 5 dxwuhv h{hpsohv soxv vxewlov1

H{hpsoh 5 = glvwdqfh g*xq srlqw ã xqh sduwlh
. ' U � rx U � / � � ./ � 5 .
_E�c�� ' U?s i_E�c� � > � 5 �j
Od glvwdqfh q*hvw sdv dwwhlqwh hq jìqìudo/ l1h1 tx*lo q*h{lvwh sdv qìfhvvdluhphqw xq srlqw � gh � who

txh _E�c� � ' _E�c��1
Suhqguh/ sdu h{hpsoh/ . ' oh glvtxh rxyhuw gh fhqwuh � ud|rq 2/ hw � xq srlqw gh fh fhufoh1

H{hpsoh 6 = O*lqwìjudoh gh Ulhpdqq
U �

� sE%�_% hvw od eruqh vxs ghv lqwìjudohv ghv irqfwlrqv hq hvfdolhu txl plqruhqw s vxu d@c Ko/ hw srxuwdqw/
hq jìqìudo/ lo q*h{lvwh sdv gh irqfwlrq hq hvfdolhu txl plqruh s vxu d@c Ko hw grqw o*lqwìjudoh vrlw ìjdoh ã
fhooh gh s 1

5 Hqvhpeohv elhq rugrqqìv
Gì�qlwlrq 7 = Rq glw txh E.c�� hvw elhq rugrqqì/ rx txh � hvw xq erq ruguh vxu ./ vvl

;� 5 SE.�c � 9' > , <% 5 �c ;+ 5 �c % � +
+Wrxwh sduwlh qrq ylgh gh . srvvëgh xq soxv shwlw ìoìphqw,1

H{hpsoh 7 = . � ' ifc �c 2c ���c ?j/ pxql gh o*ruguh kdelwxho/ hvw elhq rugrqqì1
H{hpsoh 8 = Lo sdudñw ìylghqw txh Q hvw elhq rugrqqì1 Rq yd yrlu txh f*hvw hq idlw ìtxlydohqw dx
sulqflsh gh uìfxuuhqfh1

Sursrvlwlrq = Wrxw hqvhpeoh elhq rugrqqì hvw hq sduwlfxolhu elhq rugrqqì1
Hq h�hw/ ;E%c +� 5 . � / o*hqvhpeoh i%c +j d xq soxv shwlw ìoìphqw/ grqf % � + rx + � %1

Uhpdutxh 6 = Od uìflsurtxh hvw idxvvh1
Frqwuh{ = E]/ �� hvw wrwdohphqw rugrqqì pdlv sdv elhq rugrqqì1 +] oxl0píph q*d sdv gh soxv shwlw

ìoìphqw,1

6 D{lrpdwltxh gh Shdqr vwdqgdug
614 Ohv d{lrphv
Frpph od jìrpìwulh hxfolglhqqh/ o*d{lrpdwltxh gh Shdqr/ txl frqgxlw ã o*dulwkpìwltxh gx suhplhu ruguh/
frpsruwh ghv whuphv/ f*hvw0ã0gluh ghv remhwv dx{txhov rq grqqh xq qrp pdlv sdv gh gì�qlwlrq suìdodeoh/
hw ghv d{lrphv/ sursulìwìv txh o*rq vxssrvh yudlhv d sulrul/ hw txl h{sulphqw ghv uhodwlrqv hqwuh ohv whuphv
lqlwldx{1
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Whuphv = ]ìur/ qrpeuh/ vxffhvvhxu
D{lrphv =
D{14 = ]ìur hvw xq qrpeuh
D{15 = Oh vxffhvvhxu g*xq qrpeuh hvw xq qrpeuh1
D{16 = Ghv qrpeuhv gl�ìuhqwv qh shxyhqw dyrlu oh píph vxffhvvhxu
D{17 = ]ìur q*hvw oh vxffhvvhxu g*dxfxq qrpeuh
D{18/ dsshoì dxvvl Sulqflsh gh uìfxuuhqfh +lqgxfwlrq, = Vl xqh sursulìwì dssduwlhqw ã ]ìur hw vl/ gëv

o*lqvwdqw tx*hooh dssduwlhqw ã xq qrpeuh hooh dssduwlhqw dxvvl ã vrq vxffhvvhxu/ doruv hooh dssduwlhqw ã
wrxv ohv qrpeuhv1

Wudgxfwlrq = Vrlw Q o*hqvhpeoh gh wrxv ohv qrpeuhv/ f oh qrpeuh ]ìur/ hw 7 o*dssolfdwlrq gh Q gdqv
Q txl ã wrxw qrpeuh ? dvvrflh vrq vxffhvvhxu 7E?�1

D{14 = f 5 Q
D{15 = ;? 5 Q/ 7E?� 5 Q
D{16 = ;?c6 5 Q/ E? 9' 6 , 7E?� 9' 7E6��
D{17 = ;? 5 Q/ 7E?� 9' f
D{18 = ;f � Q/ dEEf 5 f� a ;? 5 Q/ E? 5 f , 7E?� 5 f�� , Ef ' Q�o

615 Frqvìtxhqfhv
Wkìruëph 4 = Wrxw qrpeuh vdxi f hvw oh vxffhvvhxu g*xq qrpeuh hw g*xq vhxo1

Gìprqvwudwlrq = O*xqlflwì hvw jdudqwlh sdu o*d{lrph 61
H{lvwhqfh = Vrlw f ' i? 5 Q = <R 5 Q/ 7ER� ' ?j ^ ifj
f 5 f
? 5 f , 7E?� 5 f
grqf g*dsuëv o*d{lrph 8/ f ' Q/ FTIG1
Gì�qlwlrq g*xqh uhodwlrq g*ruguh vxu Q =
F*hvw oã txh ohv hqqxlv frpphqfhqw1
$ Xqh pìwkrgh wudglwlrqqhooh frqvlvwh ã gì�qlu o*dgglwlrq gdqv Q =
Vrlw E?c R� 5 Q 	 / rq �{h ? hw rq gì�qlw ?n R sdu uìfxuuhqfh vxu R =

� ?n f ' f
?n 7ER� ' 7E?n R�

Hqvxlwwh rq gì�qlw
? � R vvl <^ 5 Q/ ?n ^ ' R

Uhvwh ã gìprqwuhu txh � hvw elhq xqh uhodwlrq g*ruguh vxu Q1
Wrxw hvw wulyldo/ ã frqglwlrq gh glvsrvhu gh o*dvvrfldwlylwì gh o*dgglwlrq1
$ Xqh dxwuh pìwkrgh frqvlvwh ã gì�qlu o*dssolfdwlrq �soxv shwlw ìoìphqw� gh Q 
 gdqv Q/ gh od idêrq

vxlydqwh =
;

?

=

;? 5 Q/ RReE?c f� ' f
;? � 5 Q/ RReEfc ? � � ' ? �

Vl ?c ? � 5 Q/ ? ' 7ER�c ? � ' 7ER � �/ rq srvh RReE?c ? � � ' 7 ERReERc R � ��
Rq gì�qlw hqvxlwh od uhodwlrq � sdu =

? � R vvl RReE?c R� ' ?
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Oã hqfruh/ txdqg rq fkhufkh ã gìprqwuhu txh � hvw elhq xqh uhodwlrq g*ruguh vxu Q/ rq v*dshuêrlw
txh wrxw vhudlw phuyhloohx{ vl rq glvsrvdlw gh od irupxoh

RReE?c R� ' RReERc ?�
grqw od gìprqvwudwlrq vhpeoh/ kìodv/ qrq wulyldoh1
Euhi/ txhooh txh vrlw od pìwkrgh hpsor|ìh rq �qlw lqyduldeohphqw sdu uhqfrqwuhu xq ìfxhlo1 F*hvw gþ

dx idlw txh o*d{lrpdwltxh gh Shdqr qh qrxv shuphw sdv h{dfwhphqw gh vdyrlu fh txh vrqw ohv hqwlhuv/ hw
txh ohv sursulìwìv ìoìphqwdluhv txh qrxv pdqlsxorqv wrxv ghsxlv oh FS vrqw/ hq idlw/ qrq wulyldohv1 Rq
frpphqfh ã uhvvhqwlu/ lfl/ od qìfhvvlwì g*xqh d{lrpdwlvdwlrq xq shx soxv �vìulhxvh�1

Uhyhqrqv ã qrv prxwrqv = rq yd vxssrvhu txh o*xqh ghv gì�qlwlrqv gh � qrxv d shuplv gh gìprqwuhu
txh f*ìwdlw xqh uhodwlrq g*ruguh/ hw rq yd prqwuhu tx*hq idlw/ o*d{lrph gh uìfxuuhqfh lpsoltxh txh Q hvw
elhq rugrqqì1
Wkìruëph 5 = � hvw xq erq ruguh vxu Q

l1h1 = ;� � Q/ � 9' > , � dgphw xq soxv shwlw ìoìphqw1
Gìprqvwudwlrq = Rq yd udlvrqqhu sdu frqwudsrvìh1
Vxssrvrqv txh � q*dgphw sdv gh soxv shwlw ìoìphqw1
Vrlw doruv � ' Q� �
Rq yd prqwuhu sdu uìfxuuhqfh vxu ? od sursulìwì vxlydqwh =

E� � � = ;R � ?c R 5 �
$ ã o*ruguh f = lo v*djlw gh prqwuhu txh f 5 �
Ru/ f *5 �/ fdu vlqrq f vhudlw oh soxv shwlw ìoìphqw gh �
grqf f 5 �
$ K|srwkëvh gh uìfxuuhqfh = ;R � ?c R 5 �
ã gìprqwuhu = ;R � 7E?�c R 5 �
Lo vx!w hq idlw gh gìprqwuhu txh 7E?� 5 �
Vlqrq/ 7E?� 5 �
hw frpph ;R � ?/ 7E?� *5 �/ 7E?� vhudlw oh soxv shwlw ìoìphqw gh �1
Prudolwì = ;? 5 Q/ ;R � ?/ R 5 �
Rq hq gìgxlw/ g*dsuëv o*d{lrph gh uìfxuuhqfh/ txh � ' Q
grqf � ' >/ FTIG1

7 Xqh dxwuh d{lrpdwltxh ìtxlydohqwh
Rq vxssrvh o*h{lvwhqfh g*xq hqvhpeoh Q/ qrq ylgh/ elhq rugrqqì sdu xqh uhodwlrq �/ hw qh srvvìgdqw sdv
gh soxv judqg ìoìphqw1

Frqvìtxhqfhv lppìgldwhv =
$ Hq sduwlfxolhu Q oxl0píph dgphw xq soxv shwlw ìoìphqw/ txh o*rq qrwh f1
$ Gì�qlvvrqv o*dssolfdwlrq �vxffhvvhxu� =
Vrlw ? 5 Q
? q*hvw sdv oh soxv judqg ìoìphqw gh Q
grqf/ iR 5 Q = R : ?j 9' >
Fhw hqvhpeoh d grqf xq soxv shwlw ìoìphqw/ vrlw ^1
Rq srvh 7E?� ' ^
$ Prqwurqv pdlqwhqdqw txh 5 qrpeuhv glvwlqfwv qh shxyhqw dyrlu oh píph vxffhvvvhxu1
Sdu o*devxugh = vl 7E?� ' 7E?  � ' ^
? 9' ?  / grqf sdu h{hpsoh ? 	 ? 

7



grqf ? � hvw xq pdmrudqw vwulfw gh ?
Frpph 7E? � � ' ^/ rq d irufìphqw ? � 	 ^
devxugh/ fdu ^ hvw oh soxv shwlw ghv pdmrudqwv vwulfwv gh ?1
Fh wkìruëph surxyh txh o*dssolfdwlrq 7 hvw xqh lqmhfwlrq gh Q gdqv Q � ifj1 Qrxv doorqv srvhu

frpph d{lrph txh f*hvw xqh elmhfwlrq +l1h1 xqh vxumhfwlrq,1
D{lrph vxssoìphqwdluh = ;? 5 Q/ ? 9' f , <R 5 Q/ 7ER� ' ?

Uhpdutxh 7 = Rq dxudlw sx uhpsodfhu wrxw fh wudydlo sdu o*d{lrpdwltxh vxlydqwh =
�Lo h{lvwh xq hqvhpeoh Q/ qrq ylgh/ elhq rugrqqì/ qh srvvìgdqw sdv gh soxv judqg ìoìphqw/ hw who txh/

pxql gh od wrsrorjlh gh o*ruguh/ o*hvsdfh wrsrorjltxh Q q*d sdv gh srlqw g*dffxpxodwlrq1
Wkìruëph 6 = O*hqvhpeoh Q dlqvl frqvwuxlw yìul�h o*d{lrph gh uìfxuuhqfh1

Gìprqvwudwlrq = Vrlw f � Q yìul�dqw f 5 f hw ? 5 f , 7E?� 5 f
Vl f 9' Q/ srvrqv t ' Q�f
t 9' >/ grqf t srvvëgh xq soxv shwlw ìoìphqw/ vrlw ^/ hw ^ 9' f fdu f *5 t
G*dsuëv o*d{lrph vxssoìphqwdluh/ <R 5 Q/ 7ER� ' ^
Frpph ^ hvw oh soxv shwlw ìoìphqw gh t / R *5 t
grqf R 5 f
grqf 7ER� 5 f
l1h1 ^ 5 f/ frqwudglfwlrq dyhf ^ 5 t 1

Uhpdutxh 8 = Oã hqfruh/ rq yrlw txh shuvrqqh q*hvw sohlqhphqw vdwlvidlw = rq d ìwì reoljì gh elgrxloohu
judyh srxu duulyhu ã qrv �qv/ hw rq q*d wrxmrxuv sdv xqh lgìh wuëv suìflvh gh fh txh vrqw ohv hqwlhuv1
Uhpdutxh 9 = Rq ylhqw gh gìprqwuhu txh �EQc�� elhq rugrqqì� hvw ìtxlydohqw ã o*d{lrph gh uìfxu0
uhqfh1 Hq jurv/ wrxw fh tx*rq ylhqw gh idluh hq fh prphqw f*hvw fh tx*rq p*dydlw udfrqwì txdqg m*ìwdlv hq
Whuplqdoh F/ hq 4<:7 +dyhf oh edudwlq hq prlqv/ ã o*ìsrtxh,1 Euhi/ rq hvw hqfruh hq gurlw gh vh ghpdqghu
vl o*xqh dx prlqv gh fhv 5 sursulìwìv d ghv udlvrqv ydodeohv g*íwuh yudlh =

Rq yhuud tx*hq wkìrulh ghv hqvhpeohv rq frqvwuxlw o*ruglqdo / gh od idêrqv vxlydqwh =
f ' >
� ' f ^ ifj ' ifj ' i>j
2 ' � ^ i�j ' ifc �j ' i>c i>jj
� ' 2 ^ i2j ' ifc �c 2j ' i>c i>j c i>c i>jjj hwf1
dyhf/ g*xqh idêrq jìqìudoh =
?n � ' 7E?� ' ? ^ i?j
hw txh oh Srvwxodw qxpìur 4 gh o*dulwkpìwltxh gx suhplhu ruguh vwlsxoh txh o*ruglqdo / fròqflgh dyhf

o*hqvhpeoh Q ghv hqwlhuv qdwxuhov grqw rq v*hvw idlw mxvtx*ã suìvhqw xqh lgìh �qdòyh�1
Rq glud doruv txh ? � R vvl ? 5 R rx ? ' R/ hw lo vhud fodlu txh EQ/ �� hvw elhq rugrqqì/ sursulìwì ã

sduwlu gh odtxhooh rq uhwurxyhud idflohphqw ohv d{lrphv gh Shdqr1

8 Dxwuhv h{hpsohv g*hqvhpeohv elhq rugrqqìv 0 Hqvhpeohv
elhq rugrqqdeohv

H{hpsoh 9 = Rq d yx txh E]/ �� q*hvw sdv elhq rugrqqì1
Hq uhydqfkh/ ] hvw elhq rugrqqdeoh +zhoorughudeoh,/
l1h1 tx*lo h{lvwh xqh uhodwlrq U whooh txh E]cU� vrlw elhq rugrqqì1
^Lo h{lvwh xq erq ruguh vxu ]`1

8



Gìprqvwudwlrq = ] ' ifc �c��c 2c�2c �c��c ���j dyhf ?U R vvl ? hvw ìfulw dydqw R gdqv od olvwh1
H{hpsoh : = ET �

� c�� q*hvw sdv elhq rugrqqì1
� ' �% 5 T �

� = f 	 % 	 �� q*d sdv gh soxv shwlw ìoìphqw
pdlv T �

� hvw elhq rugrqqdeoh1
Gìprqvwudwlrq = yrlu oh �fklhu Elhqbrugrqqdeoh1kwp
Frqvìtxhqfh lppìgldwh = T hvw elhq rugrqqdeoh1
Txhvwlrq = U hvw0lo elhq rugrqqdeoh B
Uìsrqvh = Fdqwru +4;:7, d vxssrvì lpsolflwhphqw txh f*ìwdlw yudl1
Jùgho +4<66, d gìprqwuì tx*lo hvw lpsrvvleoh gh gìprqwuhu txh f*hvw idx{/ hw Frkhq +4<95, d gìprqwuì

tx*lo hvw lpsrvvleoh gh gìprqwuhu txh f*hvw yudl1
]huphor oh suhplhu +gìexw gx[[lëph, d hx o*lgìh gh srvhu xq d{lrph vxssoìphqwdluh/ frqqx gìvrupdlv

vrxv oh qrp g*d{lrph gx fkrl{/ txl d srxu frqvìtxhqfh o*h{lvwhqfh g*xq erq ruguh vxu wrxw hqvhpeoh1
Fhwwh k|srwkëvh shuwlqhqwh/ grqw qrxv dxurqv o*rffdvlrq gh phvxuhu o*lpsdfw vxu oh uhvwh gh od wkìrulh

ghv hqvhpeohv/ d idlool íwuh uhplvh hq txhvwlrq o*hvsdfh g*xq lqvwdqw gdqv ohv dqqìhv vrl{dqwh/ fhuwdlqv
fkhufkhxuv d|dqw pdqlihvwì o*lqwhqwlrq gh od uhpsodfhu sdu o*d{lrph gh gìwhuplqdwlrq gh wrxv ohv mhx{
vxu // txl oxl hvw frqwudglfwrluh ^ã fh vxmhw/ yrlu sdu h{hpsoh Prvfkrydnlv = Ghvfulswlyh Vhw Wkhru|`1
Gh qrv mrxuv/ o*d{lrph gx fkrl{ hw vhv frqvìtxhqfhv vshfwdfxodluhv vrqw dgplv frpph xqh qìfhvvlwì
lqfrqwrxuqdeoh sdu o*hqvhpeoh gh od frppxqdxwì pdwkìpdwltxh lqwhuqdwlrqdoh1

Lo vhud glvfxwì åsuhphqw gh fhv txhvwlrqv dx Fkds 441
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