
Coef-frc,enlr detrnMrod: de e"annil,,'/(/lb'Q-fl prabo,bil,.rh.! ror- lv Mé~ho cle dt (h•ptnrNr· f',,rk,9 rou\esr OA\\LJ (f FIC11Iell Urë~ 

On ro,-,sidire ,,,uy.rt~'trt de srhèœJ dvres ~vi" c,.ve<. prol.ob,i 1!-é r , •i;,;,,,J,.,,1ent I e+ ,,,o!.r,b,lt'I{ -1-r (V~<}le,nf n'1 ('hqc ~,,J,·~vc, ~ l'e( /-rqjec~(J;,.,, bolluf..~vt enbe 

l;J c~l~,rr"".' · 0~ ro,\: 1"'e PC/1/' l' c;,,.,,.,,·1,,îi;.b'Qtl pu,;_ t"éqvah;r, dt. l?vl!J~" Jev,Ovi~ exoc¼ do,,i la e,~ 1'\.e d.,, t-e,...,J le,. JJ, e,,, d,me,,,11i,,i d ~ 2. 6, l?f(et, 
1 OM,J,,)c, ~-~ ,,,.pl1qvc V1\.II. c!t,n, ,~ q111' te,.n~ ~~ Jero) d •ti., fe, rurre1G-h '""J qv ,. d.tvi cnn.wil- ni..'.l''r~.51Q!. Pli,i furf>'fl!R~I-, e&h'cl.t ck Jo✓'t' k /YtM t/f' 

9'-E' ec,. h,er(il~c'1(e dD, fw,ch"", dq d,il·n'~"h""; de; rç1h•,di,1 se ré.!",\. d0-, te- e,;.,;k ck Gra"'" e~ ovrc e'~ypof'/.«•1.€ di?_ (/.,.c,,,1 (T•lfcvlc. ,'rt è. f ' i'1 -dfJ. 
13c,ltir,,-- b~ 1?ffet, ~ ,d7nofY"~Vt O'OY,111~,,.,h-~ o,u><hMp, lv,.,,f <to.l,,e (a e,;,;,lt &ofi,~c,J oHecJ.oo> M(fculc.•rc . D,:;;.,, ~ CC,1/ de e-0,,11,'lii lotn., 
prdb1>h11,rk, o.v-e< p,., .. ~,fd~ d·o,/1/11',,k.h,., r, le,. poi,h'o ca/lt"J(r(l,(1111 ne {'fi,,'fi'• peu œ, J, 'lrot~;eJ dn 'e,1- peu c,;.,uiqvc,,,+ P"' ((lrrt'ct-e.ir-1\- dfr,;'l:e pw-
e-e·~v .. h~ ck. Bolf.?r-:-'" (fu,(l-<llemtMf). Por c~tri:, e,,, i-r~o-,,,~ CO,., pÎ't dei de= c!'t,_.,.,vt'J, e '<fi'>'l •· ~, ·1c.1Y"' 0 t- le. cc.ll1J1n,, il c,pp..-eoil-- '1"' .. .,,,,. '""'J .t,,,\f..l 
ci~ p)o o'l ..rvfH d 'c;.#c,,J,e Nff,JOI""""~ lo,..~f-em.,r1 fW9\J\: 1<>1 <:!ic •IYIC-~t,,,1 Jp, rwtrcvleJ -..,ol1'Je . leJ h'1pol?.èu, fYWl)i;>,,,tc;, .{/ 'ê~ vc,,\-it,-6,. 

13ollJl""vM'. A,i,,, p o prvrcii~ (ll)-r\l>"{ r,,, pwc,,,,,itre 1'p_Qrtv(!:c..h·t1' ovlwr dJi e-.iq=h~, ck l5oltjfY'.,.,,/l· J,, /e lo fi;,.,,'(:.c p-ot orro.rc..·,~ c,l(lr; 

de'1,·rol-e dur"'"'~ cl;. WI! fhéoncr~ e\- C/i'Ylrep~vel ,o. (111.-(l. 

O" ~prend o,,N,. e.:et de Bol~""'""' (ZS) c!e. e'(ilrh·cfe Jorek ( dcw ,,g~) : 

(9t +-V.-O,.) f(,u) = J d2T"(,1,2) f('l ; tH(2;t) 
0.V'e< T(•,2) eupifrc;tevr d ·,.,,,,,•i,,î .. ~o,, r•O'i,..~,1,'J'\e·. 

T
1
(1i1.1 = p1~c-1,2) t- 1-1-p) 1:c.,,1 ) 

T~<-1,i\ :; o-d-i fdô- (&-.!i,,) e( - 6- -i,,s/r,.-o-ô-) 
,;(.'1,Z.) =--a-d·I fdâ/ô-.y,,) e(-<r ·V..,) .Ç"(r-.-a-â·) (b-1.-1.) 

" r◄ 2 A 'I l f i (T = )r.,._1 ; <r= UVl>tNT<e Po" n•c-. er 

b•.1.v~-,==Vn. -Z(Y•<·&-) -~ = bV'11. 

o~ec T~('l ,t) e 'o11i<oi~evr d ' C,(1111'~,-10.h·o,,, ef T:(1, t) e·opi,o.+evr& c.<1\h:r,911. 
'/11 er t~I d~ (~ l d.0-1111 1.:o - • ' ' " • • - • 

b-1.v. = V1 ~ (V1 -ô-) -8- = bV1 
2. 'l- ~ 2 

(-:>t. tv1::>,.)H1;t\ = p-f d2Ti(1,1..)f(~;t\f(z. , I:) t (1-p) fd2 r:<1,i)f(1 ; tl r(1,1t) 

= r J .. [f,f) .. (~-p) JcU,f ) 

=~fdr.fdllz o-"·'f dô (6-y,,) e(-& -V11) S {r1< - o-&-) (b · ' -1.) .((1 , tl f(1 ; t) 

(2) 

(r) 

= -ac1 •1 
, fc!v.,_ fc1ô- (<r-~i) 6(-ô- -v~2\(b-'l.-,1.) {~r.,V'1,t.}jdfzf(r.,'1t;t) ~) 

1r, -r-,) -= a----, o d1m, le. f ,m,' \: e ck Orcor,& 

= ) Y1 ,-., Y-, = o-d-1J dv:i.fdâ-(<?-y,t) e-(8-.Vu) (b-1-1.) ffr1,v1 ·, t)f(r;,,,viit:-) 

= o-d•I Jdu-(cr- - V1i}e(cr , Vtl) Jdv1 lV,1\(6-!!.--1.)((r-,,v-,;l) f(f1JV1;t) 
-~ 

,;, f31.. 
d-1 ( J ~ . ~ ' - - -!:.' 1 /~ )1/, = a- p\ Jdvz 111,L)( 1-1.-~) f( r, ,v,, ;~)-l'(rA 1V, ; 1:-) i (),, :: do- ( o- -v,. ) e( a---v,i) = n .. '" T( "~:") 

(6) 

✓ ~[r,1'] == fdr,\d~. o-d·lfdô- (Ô-f1t)e( -&-v,,)S/r•1.-0"Ô-)f(1;t)f(? ;l) 

= - cr-'H fdvi. f dô- ( 6- .v,i\ €1( S.v',.) f( r1 ,v, ;t) f dt1. f(r1. , v, ·,t) c5'C rwcrÔ-) _ 
- ~e,;..i\< 01 el'"".c1 =' {1 ~ ,. 

== -(i"d -
1 fdô-(cr--v1,)€1(ir01.\ fdY-2. /fo\ {'(r1 , v, -, L)f(r1, V2 ; t) 

=(l1 
= - a-d·,(i-1 f d v .. \v,.\ .f( r1, v..; t) fl r~ ;v1 i 1.:) 

\=- v(f1,v. ; 1::) 

- v(v,,v1 ·,1::) .f(r~ ,v. ·, t) (~) 
v(- ·-) eJI- 1i;. fré~11e~ re de rollù1m jinér1:1l,~ie ( .-.•. i( '1 a. v,,e cl{pe,.do..ce s~~o.le.) . Loù d, '' co,,,;.e,~c.l:r..,,," , ,~v~n·Q,11, de c,llr11v,,, : Pn éfe;,. ilil 
le11ilYM<>rriJ de col(,j , V?,J pw 1iit·i 3,c:..h'q,, de e ' é~vo,h -,,, de bolljl"'l>/111 ,vr W/ J,·F{ére,,,b rncr1r1~,,-.tJ ck.r vi·~,w ,r• 1 v'l., 1/ 

2
. ( <,rn('I e r~ ( •, 1) r 

déuil:. de, coll,:,1rn.r ék:uh ·1ver ( 0-,, ro ie. dè, le M,,o-rt: le cùe-'-4'·a~l de ~,h'lv~~ ..-~,,, è; ~) 1 le, (f)h>~(G,"'l>M./ !i'Vr T~(~ ,t\ serml(lvVPJ fev le e '""',, ,'~, 'k,ni», 

dëcéte r= 1~("'1.) ~YMe(OI de, CvY1~rr'»uhlN11 npy, ,,-,ll<>J , ,:4? . ck>, ~(-~VIJ 11/>11 (vwervif'.1 . Aii))•') déhnu, o,,,J: 

Jdv1 v,° J,.If,;J = f dv1 J(r1,~1 i t) Plr, ,v~ ; \) -- - w[f, fJ (e) 

J dv, n,"l,
1 Je. lf,r) = Jciv11r1V, J(r, •fr, l) f(r, ,v~ il) ~ - . m w(f, Vd J {~) 

(10) 

w(F,f) : ::c fdv, J(.r,,v,,t), ~(r, ,v.,t) j i>{Y-1,V1,\-.) :=::- crd -'(31 [dv, lv,.\ f(r. ,vi;t) 

de "coY>.rerv,:;;b'ffl
11 

s·a~h'<1_nnll,ll\ ~or 1hté9,c.h&'Y! ck. héq1- ck l?,l~,,,c;,.n' O\Ve< rold ; 01>pror4 ii. rw ceû, ,·,Jrodufu-,,.1 d1«bv,d ,,, ~,,,,,,d.iv11 : 

A,-,.,i,·:~(s-J , 

i) MaIJe: 

l'(c,t l = fdv t(r,v;tj ' del'~·li' <l.e pr,1h-1v-l,, 

ni C, tl .!,l (r,t) ·= [ d ~ JI f/r, v;\.) ="> _0 / ! • l:)-:: 

in(r.tll<aT(C: ,I..) = f<.111 ~rn-v2-f( , , v, l) =) 

) :Jt J dv1 t(r1 ,lf~ ,t ) 
----------,.--

=- n(r,,t) 

F f<1v, 'Je, fUJ + (-1 -p) ~) 
'----,.,--- = 0 

~I -tAf,fJ 

= Y'l(f.,t) u.tr,,t) 

Otn(r. ,l) + ('vr• n(r.,t))•u.{,. ,1;) + n{ro,<-) v',,~lr,,t) = - pw(f,f] 

(:>t- + V-.(r, ,tlV,.) n(r.,t\ +-nr.,1 ,t) 'V,,Wr,,t) == - pwU,fJ 



S dv~m'A(J1:: ➔ V1·1Jr,) .f (r.,V,;t) = p f dv1.,v1 Jo.( f,f ] + (1-p) ~ 
~ =o = -m w[r,v,f] 

On-o,·l(è~e k1 ,.,~lc..h·"'J, ef-éCIÏUGt la, dR_ c"'1llJ"r&hr>'l pc-,rl<.. Cn"'f(N~k ( • ::J.1 --1 V, , O.(Îlli' • 

&(fdv v-(;:n-Hj'vjH =-f'•,.{wlf',v,f-] 

~ 01cj<1vv,f -1 fdvv;'/.;17jf = -pwtf,v,f-] 
_____,,...--- ...____,,.--

= ri lA., = \J"· Jdv v,·v4-f 
=> ::il::(01,1-} + 'ilj Jc!v v.-vji = -pv,i[f,v,/.'J 

=> ~ Jt:(n1Ac) -t ~ VjJ dv V.Vjf:: -F ~ wlf,v,f) 
n ..___,,._... n 

:;;:.. fArJtn ~ n.)1::fAi 

'-a.') u.,· -:.,n + .:,1:;u( -1- i Vj fdv VfVJt =- -p ~ w [f,vtf ] 
"' i..-.,--., 

~ ~ l - rwU,fJ - Uj (]J· n - I") y'"· V. i1 

~ J\: lA, + ~ 'iJjfdv V.-VJ°t - i( Uil,,\j 'v(fl + n = p ! ( uno[ f1+'J - wlt,v10) 
n ~ 

= wTf1 tu•fJ _wif,wfJ 
= - W L .(1 (V,-(M)t] 

'V"'V-1/-. = -w(f1 V..:f] 
J:ntrodv1!(Ï'l1j le \-e,ucvr de.. p<eJ1•·~ -- Soil-·-(.? ==- "l1c,r1,,t) ' C1lo-11 le Wl'll..t'lf' d.e. pre11,,,, P,j· e,t dëfi-n1•pw: 

P,;f = m Jdv V.·¼ {'( r, v,t\ - •• 1 

On pevt cl.écwnrOler le .Je...nu,v, ck pte11r'f17 61' ~ p;11 ,b·~ ~ f(()(e f\l/lUl ef (/Yli.. Ctvtre 

P,:ï = fclv -('(r,V,t) rrl(Y,Vj - r r,~·) + Jdv f{r,v,l) f-v-tS,J 
'---v-­

::::: P,J (V) 

= Jd11 f(r,ll,t) J>,J(V) + Îi S,;, 

l;n povhcvl,er, nO,JJ ~v0>1J OAJu,ii ~ ,12{ur/llvle, 

P,î ::: ""Jdv (v,·- 111,) (Vj-1..-1.i) -f = 
lo. ü:fi;,,·l,g., :,éntirc. "1 (1-'1\ povr e '11,clure d0>1 (A?)' 

rr-JJvV,'Vjf + mfdv!Ai'l.Ajf ->""fdvVt' V,it -rr1JdV1AéVjf -- ~ ~ 
y')\ Id V Vl°Vj f- - r,, () lMVj 

= r, [/\1' 1Ai = n wl-lj = ntA.Jl.<t ' 

::i1;(,lë-+ fh: '7jl\j-+ ~(~· YlC,hVj -tM~ -hCA,~I.A~) - - p ~w(-i',V.f] 

= tA ,·~,i.-~r"' + n (Aj Q.i ~c + n v. 2~ <A j 

==> / :)1::ut -+ ~'v.J· P1;j -1- v-1~~ t,i.· = - p ~ w[f', Vd] j ,c=1-, _ ,1. 

=imfc!n':>tt + tmj(l~v2 V(lff 
c--v--- i-----.----

::. '.ll fdvv'f ='i/j fd'l'v'V1f 

?) i :i1:-f<lvv' f. ~ ~ Vd<lv v1v;f = - pi w(.f, vlf ) 

Pwr cimtîn<W 
1 

07\ 1n~rodu'it d'c,!,c,1d le cwroYlt de c~c.levr '11 déh'n,' p0o1 : 

qt'(r,t-) == ~ fdvV'V, .f(r,v,l) -= Jdv ( ~Y~- d;2 1)V.: .f(r,v,t) ~--
. ' ' :== ..S',(Y-) en etM I C>7\ pev\ qJG<;ler lffl -\er~ o,b,trourc:- dcml lo. C/i'Y!~n'!,uh~ <?~~- M lle C<A_r: 

- ~ T fciv V,-f(r,-J,t) = - d~
2 

T { ~~~~~~) - ~~~' -0 

= nlA ,' = (,Lfh 

At;,,,·~ vo. 1:1h'laer \c, ,e!o.li·t7Jo1 , 

'½ ~ci '½· { dv Sj(YH ~ vd d.v ~ v-2 v:i· f 

= ~\Jj fdv ( V;'-V.,i) lv-1-\)' f 

::::. '::' \JJ { Jdvf (VJ-1Aj) V1 
..; JchJ f (Vj -uj) u.1- -2 fiv f (Vj-lA.j) VICCA.k ~ 

(1.2) 
® 

/18) 



è;> :n Vi9i = ~ Yi JdvfvjV1. -~ "h t1.iJdv fv'" - ~ v'J°U11Jdv-f\tJVI<' + ~ \Jj h Uj\A1 

:) ~ Vj [dv f Vs {2. = :n 'v/~i + i Q'J· uddv f vi. + 1;' Vi U.I\" Jdv tVj V11 - ¾ 'il-1· nus U 2 

~ 

= ~(\lju~)Jc!vtV,iVK + '.?cu.K r:JJ· fdvf.vjV1.< 
~ ,, 
=-2('i1j!A11) ifdvf VjV1< 
~ 

=..'.!...p .... +~nC.i·IA11: 
mn J" r, 1 

= ¾;,-v.,-qj t ~\JJ·uJJdvfv'l. -¾"7J•n\,tjU.'l +2.u.1c: ~VJ{dvfv',jVk + ;-,.,c'il~·v.ir)tik +2UjUkClfUk 

:-=- p : IT\A = vlj~ U' 

= ¼(P :TJv..+Vj9i) +i~·U.jJdv.f'V'l --}'vin~,i(.(1. +2v11s: ~IJjfdvtVjV1-< +u/VJ·U,z 
~ 

= ~I'\ iJJ° l'ii.~ + ~ Vj h (,<jU.k 

= ~" ( P:'JtA +VJ~j \ + ~ '7iUl \dv+V
7 

- ~ ~ - ht,<jl,( 'I. -+ u}Jj·C( 7 + fl".2,., UK VJ P1<j + '?î u k IJj n tAj L{ 1( (2G) 

0 "ov~r<2 P°'' t, (771 ~ a.w,, e(;I relc.\o,, , 

~1,T= ::J1c ~ f dv V-i.-f 
nKd 

i.- -

--==- J dv IÂ•t -t f dv vi+ 
.__,..-

== u'l-n 

-'2 fdv ViLtj f 
~ 

= -2. UJ nvj 
=--i..n(/\t 

=> ,r:'_. ~ '.J1:fd11 v"-+- = '.:l1c 1 + ~ 1 l.)1::n )Jdv v'l+ + ~ ?.vq .)1:: <Aj 
~a. • • 1<d 1'11. \;_,,__ i,(d l--y--' 

' éq.(12) ëq-(1~) 

==) ~Jtfdvvlf = ~ :)t T + ~'l. f dv y?f . { -pw[t,+] -Uj'vJ-n - n r:JjUl 1 + 2 CA.j t-~ 'v1< fj11: - (,(1, 01<Uj -r ~ w(f,Vjf] 1 
::= k; '.>tT - ~1. ( pwtf,f1 +Uji{i•n +nlJjlAj) Îcl11v"t -'2((1'1,in v..('V1< Pji, + v\jUi.: v'1<tAj +r ~w[f, V. i Vj f]) (21.) 

\1et -fovh?MQm~ le : (20) , (U) dliln1 / 11?) dQ~n o: . 

~ ::J1c T - ;1. ( p'-'U,f'J + vJ· ~- n -H'l\7,i u~) f dvv1+ - m~ ~~ 1\ -2UiUJc 'vkUj - zr ~ w[ î,uJV~ f] 

+ ;:n ( P''i7'v-. + ~qJ) + ~ VjUj J d d vt - ~'vin UjlA,.. + ü/V..i Lt 'l. + ;~PKj + ¼<Ak 'i7j n UjU1< = - p ~ w [ f, vif J 

=> ~ .:)~ T + !n ( p:llu.+'7j eu) - ~z.PwH,fJ fclvv'f. -2 r ~ c,1 [f',uiV:; f] _ ~,. v..J~i n) fdv[v 1 -i[GjU.i} jdv fVl. 

-2(,IJU.K.\71cL{j-tvJ·nu,i"tA2 + U,J'ilsu.1. + ~{A11:QJn~L{I( 4 ~\Ï_i-U.Jrclvfv'l = -p~wCf,vLf.1 
'--v-- 1----..--' ~ J, 

=U..iU1CUK\7in = 2t<J°lilkVjU1< = V....j1A1<~1n 
+ h \,Od,h< Vj U,j + n \AK l?,-tA,i' 
tZn l-<J"IAk v'J\Ak +n UjGjU1< 

~JtT + ,.,.2,., ( p:1J1A-1<;J;ch) - ~,_u.j(IJjn) [dv vLf - ~ (v11~ v f vi t ~~~·)fdv v1t +~us v'jJclvv 1f-

-'L !A~~ lAJ- - 3:, Uj ~ U\.\ ~-n - 2. CA.1<):4 Qj Uj -0YtJU.k VJ· U.k / 

+2.(..-1.~ '\/jlA,k +-¾ (Âk~ KVJn +2.v11<)41i7-i•U.j +,#uj 9J·Uk 

- ~d wU,fJ Jdv v1 f, - p ~ w [ f 1 (v1..-1ui V.H] 

,= p ~ w~ i;: ~cl ( fdv V-i.t- -J:~t -t2. fdv VJ' LA;'f' ) 

1<.J.( =nu2. :?nu" = p~wtf,f) - ~ rdvV1+ + ~ -n111•) 
m ~ ~- - Kd r, • ..... , 

;)1, T + ;r1~d ( p,vl,\ + 'ilj ~j) + ;:i [ - ;1. CAj [\Jih) jdvv~f -t- ~ Uiv'j Jdv V'f -2. UJ°(,h QJ·(,.{ k) 

= p ~ w[f,f1 ( T + -S (,<_'!.) - p ~ :i w l-f, ( t-i;J·~·H-] 

On rerrovo,ve civn,· "lv' o--, o, : 

UJ CJj T = Ll.j \lj n':d JJ II V.,_t 
~ . 
=Jdvv1 f 1fdvu1 f-2fdvV1<UKf :: fdvv1 ~ +nCl.1<U1< -2.nU.KILK 



è:) V..i 'il-T "" u.,· q· ..!!:... ( rdv v•f - n U 1<U.K) 
J -J n kd J' 

= :d { \).Jv'j~fdv,f?f-uJ·oJ·u.k<AI<.) 

= :'ci [ -~2- <Aj(-G"J·n)Jdv v7 f + ~ Uj v1.Jclv v'f -2 {,<j(Ak V'fU.W} 

A1i1J1· 0'1 remo.r~vt qve. le h~""'« d2. (2~) c,vi" e,f en\-re r -- l eA· le m{l~ 9~ (1~) I <:W>,(' OYl ~ : 

_ , 0 1: T-+ n~d ( P :'Ou.+ v'J°qj) + Uj \liT = p ~ wlf,f1 {T -r IT v1') - p ~ ;'d w[f 1 (v'--µJ'V;i)f] 
E'f\ vlili;v"'t , 

u"-+ v'L-n,< · V · - ,,,_1- t;i • ~ 11·-1;rfr --rr'l;·:=;:1~ t.. on OI fi~o.\eme,.,t ,' J -i~ - v:----""-~=-: hJA t{H-vt---t,rj,)==8tft4,--===.'lt:::::.:t-~,j.-t.lj . V-..._ 

C ::;:. V- U.(1,tl V 
VT -:= ½ 

Gve!qve; CDm,nQ/lt~,·œi S01~ (léceJJ4I rer-' Lo.. rolvh~ fr•1(r1V,é) trOJllée. do.,,_, le c0'1'1h>x~ ck e-,w,d,:k:.~ 1PY1 rrok!,•/,.,~e e'b,1- )1.,,,.,c,~pn.~ • 0 / fY!Olt~fe,,l>Ylt, 

ccmme o-,, le ".,;~ ck. Cs1.) b .rolvhO'>'I 
.f 101(riV,t) = fM(V, h/1,l\,UU,t) , ï(r,tl) ("?'-f) 

yi'e,t O. r11·qr i" plvi h<>m•je'ti~ Ô CO.V~ cJe. \y_ dipenc!<ml\? f0,chCJMellJ> do,,, (q/C"vfl'I/Ù hyJre1dy11~''fW'> 
1 

~v1 ' eV)< J'.:»1~ hc,✓,-~vil{.!,R: dn1t n~-~IJ'"tjÙfJ.I 
et d2pe->'d•··J· dv{en-ir, , p<7r (Ylf\'1111\-.'<,,, (!,f (A r-re'rr-e1&. df._ lkspn'-W!- E~JkOJ . Ced i •y 11· ~''2. 'fi,(. celle. fl"tl--hod.e fo,uri,'t W'Q ex:eO?,.J ré7,-, c.v ta,,r <:l_Q e·:'h;.t 
focafefilc!J.f _J.,~-",Jrid. A ,h,1'

1 
"'1 r<?mplC1,e de ,,.-iin-t. h vd~,œ. r<Wç,lée C'°" "/v-r; o~fe•lf'\>. d//N le trr..re,,'l JV' €1

0,,,n,•hOc.hc;,,., prc,bab,'l, rfe, f"" 

l0\vik>1ie_re;cc,.lect ovl-w1b_(c,,.vi/e11(. ("'o'je'1Nl. : c= r~-1,1)/IIT,II ./ 'G< j•'l- bi'<M d.d<Aclefr,,,'h01 cofle Ctt. ~ C ccv-0n,c:_c:.lo1, ~C?=O , pcv r f'(! 
pre11c:\I\'. e11 cçnJ1'déroih•,;-,, <JV'!. (e1 flvdvohb>-1, oub,, dt e' iqvil,'1r-e loc .. l. {p,tN!11,..vck CC»".IÙI-€. à rê,~re ,'te<.,h½m.<?~t e e~h~ dt. Exl!Jt"OI"), fè, r,o,,,l" 

vra.~e dt_ /o J(llvh'0" Ô. e'otdrc p1écéd.e-il-- fi?'' trcwer cç,ll.t_ O. e'o,c.lr"- J'\f\V-'. 

Orcfie o: 
Com~ f'•'<vl eJt fr•~<ope, o.lw dei dé~,.,,~·0>s d., t-enu11r de p,cJJ•inl et- dv cwr(illlt de cl,o,le11, c;,,,, ot: 

P,J°'"" m f dv (V,Vj- f .S-,;j) Wr) + ~ S,J = >'l k~T IÎi i 
f!,.d I" t..--,-.., 
~ ,:. p l~I = 0 CV, f,/J : ,f<l""4 N~ 

q,1,,t) = f dv ( ~ Vz.- t!~'-r) V,f (V) = O Ve-== -1, • • ·, d . 

En Q~kt- j'\ >' O. nvlli~é CUI/ ,;,%wah'hl1 ('or "7' ,;,+e)f': l'Y)e f0,,h,., cmkry,,.,é/-11·~ve SV/ I'>'\ de1m.,.,iia. 
preN1·..,., h_ydro.rf-01b·~ve. fcf"-hyd•o. ,;. ceh11J,., • Ot"' n = - pw Cf0' ,ff'

1

) ; '.lt'°'t.A-, =- -p ~ w (f'"', V; f<"') 

(ss) 



Ord,e f' an colledc. lei ~ermw cl'ord-e 1.. en lei ,a.d,·e11b df'>I, l'é~1101hni ck_ fol7me.11n ('29) 
'.)t1 f'·' +.)/'' t(o\ ~ v. 'vr, t(•\ ::, p Je,. ( f('11 f1

' 1] t- /> Ja.U1' 1, fMJ + (,-p\Jc [f 1
•
1
, f 1

'
1J + 111-r) Je CF 1' 1

, ?fd] 

(L -f'''l (r.,1/,; ~, =- - p J,._ [+<"~ çl•IJ - r Ja lf'''. f 1•'] - kp) J, (f '"', p<•'J - ,,-p) Je [fC•l, pMJ 
aloo l'i~~"h'h? ck_ Kol~l>"tl/!11 r"&ri/:, 

(.){"1+L) f''1 = - (.)t''1 -t V1 'vr,) f 10) (~) 
tt'<îPnjud,·,.-ev.re. En effet, le t(l~mb,r da_ droit ~ (?!!) eJt [J)MU eJ pilvrè~œ: co.lc_~lé a:r f_Co) a.élé difb,..,,né. ~é,mmo,i,1, 11 fa..~t ric:.1,-,.IY. œ co,,lcu/ de 

(/fi ro,,b ru,Jt, 9~ f o.! ek d'11rc!re :i clc,,vleJ :rr.d,ont.r , , .... CM !v<lt 9--e 1. tolvh;,,, n<7r1Y10.le P°"' fl•l dQit e~è de. lo,, fu,rrie 
. .fi'' ~ o<( 'viT-+ (Ji q,n + "IS'rjs:JJU..c • («o) 

/JrMI' le ~ot e,l- de ,e for(Ylule,- le membre <kdr<iiœ. dR_ (?9) J(j,J( fu,'re °'Pr"''"Îl-r<? ck +C<ÇO'"< ei<rlt'c,"f:e le1 ~ro,J,'<?nts' . En ~ .. ,,J(mt le, roef-kc i(-',,+J de reJ 
~coèi"enl-s 01\ o!,h'@Jlt alf<J wi eniern.ble d,.-é~ve>hms F°'< ,x.-, .. , .-t ~- po.,,Jtmplt'6•er le fl'1Cm1rt'. ckd,c,1Ïè ~ 11-'), i'lr>A f\.éce;,,.,œ d•uhl,-.ie,- lt>, é1vc.ti·,,.,r 
nyd•ocly,,~,.,r1 o. {!__ ordic i . 0-e_ (!?) """, 

t-1aue: ;:{\-1U.,IJ,·h ~h\ÎéUi = -pw[fc<A,f(41J -rCrJU''',f{o)J 

Or: w(f,~1 ~) f cJ11~f cl'4, IVcV1I f(l/,)j(V,) 
(llè jild 

= J dlkf <ivz jV1-V1I f(V,)jlv.J 
11, ,,y, nzd il 1 

v, ,:V, [ dv, i 1h, !V,- V~ 1 3(v~l F(v,) 
iild ~d 

=wc,,fJ 
A1'r,Ji l l/2) do,n; (~i) daooe : 

::l1::'''n + CA,Chn -t nv,u, = -zrwUM,fC•'J 
('t.?\ 

;)J•\ U1 + m: 'vj P,;j + Uj'VJ" l,H. :::;::: f ~ (,,J [ tC•', "Vt fC•IJ + p ~ W [ fhl, "¼ f(ul J \ . 

Or d(mJ celte demi'tÙe e)(preJIIQ» cJ..c;.°I~ tunce J(Jn'l'N e,1- d'otdtt' 1. dvn, lei 5,,:; d,·e.,,fr. Cec,' ,·,.,,pl,·~1/f' cive. te tE'nu,, de f"'C"/ ~ ~ e,t cel .,· tfo,vt O e-o,rJre O) 

i'.e . P,j· -=' P/'1 = rM ..!î;j ' (?~ dP'llc: 

.)[•1 w 1-;
0
'\Jcpr•1

~Uj\Tjlt1 = p~wlfc"\vd{ll'J~p~e,,[f 1~1
1 Y1 f 1•1J M) 

)tT +ulVi,T+ n:d(f:'vl.A +lJj r.i_jj ~) p ~GsJU'"',f'' 1](T+ .. ~ -f ~d w(fM,(V\Y,';,:(~f-
1"'J-r ;dw[f

1
')(1f\~H

10

~) (
4 s) 

A (1QJ.,.eCA, 1J, chi:;9\ti! te.rm !Ot1lr<'-l (h;,.,\--cl 'ot<k 1. O'l'IOI P,j ::- r,/ol;: r(•l.[,i ; oi,·-=o, A,,,,1 c;.v,•, P:Vu. = (<;J_j(.(1<) Pj~I = (Gj'Uk) rS:,1, -=rOiûi ,o-nc.' 

J~'î + (,ü 1ih1 + ~ r'°' 'ÏJ(l,ü ::=: r ~w[f<•',f'"'] ( r +~ _,ff'-)- r .,:~ w[ p•1, \V\~)fM'] - p ~d wCf''', !lT"--t1fJJH (O)J ~ • \'f~) 
•l2dotrnolc.hi>r1 du,,,e,...,hre chdroi~ d..e e-.,~va.h0>1cl.e.E'ol+3~ (3~) ; (EmOr'1VOrl; 'c,-e lei e><po,cmb ll) den,, le, dé11'v€eJ nejc.ve.,,ira.' rrë~~ p(V)C11J(I/I'? (<7le; <rQ 

fOiI 9t.e le, é'1vcd1~; o """c,tdre d•nrté N,i\- êêri/:e; . O• nt2 le, noh, d,,,c 1,CvJ d,:;,,,, le, ro,~e. (c,mrr,e o,,i ,cche,,c/1.e. lh"1 101<,~ ;,o,.-mclP, ..,lc,r, to.,k, b 
d..érwndMe b"1>:7relle e/t Ô ~t c0ih>nue dv-n, lei Cfl(/,.Jnfl h_:tdrody11i;,,,,1•1:flleJ r d""c: 

.'.) f W) :: '";)f!•l ~ + ::)fM ~ + :::}f!<II :)T 

t: on vt ::icu .:>-t oT .:>t-
é e.fl 1106c ~=(V,,. - Vd); r4 ;::c(ra, .. -, r.i) o-- o,: 

- , ""lrrc...\ "" • ""1ct11 Oî 
v ·'il fc•I = . -n. ,.,., - . ;)fM ~ + v· _vT_ ~ ...,T -
1 '• V, v, t - V, .:in ~r, J ùUi ôrj + v,· -)T ùr,· 

Or- c=m.e. nev> comc. ,)l()t'IJ le, fur~ & f-M ,c\cr,nëe p<llr (40),on Cfc,,.,,,; , 

~ = 1. f'") .:)n n , 

(41) 

et com'N? v = v~ -"' : 
;)f<"' - OfM 
~ - - :>Vi (.ro) 

{Hl - (~o) Jor,1 le me,r,bre J.i dro,'~ d.e. (3''1) d,c,me ' ç t•l ) 

l:J. t~V,iJ,)f'"' = -f'c•1(~J~n+~v,V,·n)-'.)f'•'(.')tCA.<-fVj~·Ul'\+~T (JtT-tW\Ï(T ,., . ,. (,>1) 
~ ' . . . - ;:, V, . '- ,,, f ) , _ ' :r d., (a non:;~ c,m·ede Jt "!"' JI~ " · r, e 

]'o;r Ctin~·wer le. s,-,,.,pl, A cc;.hm, ,1 fè,~~ vlilt:iv lei e9•c..h'tm1 f'lydrod~nWYI • ff "l"J Cl " Ol!lrE :1 ( eA e+,-.,1:. J c,') ~ rw"'e,,,-, 
9v/1Î !è,v~ b,·en repre,r,dre (<:>1 éqvç,h·n,J de"r~i.e,,vi;.t,p,,'' (t.(3) 1 (~41, é (C,6)) At',,,( , 

1 " A .{~?) ~ [ r '"' '' '] .n - ] 
11 ,.,,n+ïiVf"i/,n = h -IA,·iJ,· fl -nï],U, -2pwLf ,f + V,v,"1 

v,:'V,t1;,, ~ [-111,i]fh +-V,9,·YI ➔ ()J \],·l'l -n\Ï,·l,{ ,· -2p""(F"",f!•11) 
= V,·\J,·1,,(n) -Q,u.,· -ir~w(.f<";f1"'1 

. (4~) " - - ' 
')tÙ( -1" Vj~U.t = - ~V, pM- Uj'Jjt.{( + p ~WLfM, Vd'''] +pi w[f'1),if, f 1"1J t- Vj vj t(( 

V~-: t.t·+'î; ,'1 

r':;:~.,,; - ;-,, Qi(n1< 1) - ~( + u~~ -+ -V.j':;:/j'-<.,· + p 1, w [f <o) , '1d 111 J + p ~ (.,U I f< 11
1 V:- F t 0 ] 

= Vj\7jl,k - ~Q.-111('1) - ~v,-,~(T) +p~w[f.'c,l,V,ff•lJ+r;wlfM\Vi·f'0l] l•l') 

:)tT + v, \], T ~'
1 

- Ui 'v.: T - ()~d pC"l <;J,·w ~ Vt 'v,·T -+ f ~iv[ f'"', F'''1L î-+~) -p ;d w [f(f/1, (-V\.ff%:H''1) -p ;;;d w(f 1
·; /v't/4~H'"11 

;j,~:~:~ -~ -1-f 117,-Ui + u;/4-r +V. V,T + p~ w _lfc•: f 1
''] (T+/4f,,01) -p ;Jw( r·i (-v'@!) {'''] - p 1-:Jw [ f(

11
, lv7f/fn ç(~1J 

.:::. v. ·Q,f - ¼1\J.-U( + r ~wU'"~ f'''] ( T +~~J )-r n:d w[ fM, (V~+~) f c,,1 - r n':d w [ f 1•1, (Vt.+f."~,j,-) çt•I] (se\ 

Mt>!-- 1-w\- .e,,re-,,.!.le , (s-1)-lr'<) d,-,,, e-<!<j-dt I?ofym:.fll'I G9) dome, , 

(JI'."' +-L) ff•I ::::: .fC"1 ( '7,u ,· -V,· \l, ln(n) Vi p ;w (ft••, f1•1J) 
+ :)f'"'( "¼ 'Î/i U...; - kT v', ln(n\- kT 'v· 111 li)+ f' 1 w [ f (<I~ v; f 1~1) + p ~ w[ f1"1, V, -f(O) J) 

;)V, m m' " " 
+ ::ii;' ( ¼ T !J.-v. , - V, 'ï/,1 - p ~w(f<(I), f!OI] ( T~f}') + p ri~d w [fc•i,(v \y~,f [il] + r v,:cl w[fC1

',(V'~ )ffo)J) (S$) 

(56) 



' OU: 



L~-::::: p:lc,.(.fc"l,';})--1-pJo[~,fl•IJ +kp) ✓e,[f'<ll,fl +(11-r1Jc(9,ff<II J 

,.,
101 = ~ ~ t f'"', F10'J 

z.t":: n\ [:: w[fM, (s:r'-i#/H'"'1 - (n-f'cp)w[ft~1,FM}) 

f(:; = ~ W [ ft<'I, V.-fM] ::: o 
011 pevt fu,'re b.rzc.vcQJr de 11;.,.plo'fl"cc,h .. ,' cf doc1,me,,,~ le-TeVptr1f la rv1'tt él' lei (C((C<h..,,J'. 

- - - - - - - - - - - -

(80) 
(!) 

(i'I) 

(82) 

(83) 

(f11) 

(i.5) 

( ~(,) 

IN) 
(<'8) 

(K,) 

(:ia) 



~ (6e~hCJ\f1 da.. m>111Jr~ : 

_{<:<. ~ plië,,q"'e°'l'o"':,c,llf b~ëo.M1- d..t. h°"'f"'t dt. c.&.c.û.vr d.t fwr,er "'~: 

q._(l..,t\ :::. -J.. O:· T(r_,'c\ _ /Û qn 
~ fr••c~,.. 4( ~ec,.J~q,. (fcv,L h.ewf17n,ë-t.) . 

P,;j C.c,1:) = p 11 - 2 ê ( A ,:i - ; <!\~ IJ,· 1···\i) 
lll. +e"u"r du u---1-r",i.kr }\.,4 "'r J[k"'· ('P.f 

0\ 

AG = 1 ( tf ,·u,i t- ~-CA~) r 

c>e.e,r vz co-ef-fr,t'.,__t dt CA-dvc.k\A'k: tkY(Y'1't,A:, ( (.e a,e~·o·-t & >M•O✓•'k° ch C<J4'fli~f, ~ f ~ C~~•c.(._f-

ck. vf.rco11'~ volvl'l'\l~""'l Ot1 ti~ do-c VI/ CJ)E'~'c(o-J:> ck. fr<Hro,-t rov ,•c1.e,,.1'•~•cc.h~ ,...fr-, '-'t (c,ÎJ yJ..i,...,..{,-.1l•~
1

'fvv' 

fY-.0, (!t'OIC <7ft'q..i1 12 f eJ1 Qttll'l'Yl l" ~(crrJm:'f',''f'-ff CU. 1.:.i• ef .; • 

~

f- /4. ""'CQQ,f'n'e<~t d2 'f(//Y'lf'' '{"1° i,>J~-... -. ,.w.<l-1 rov< (ejQJ t~e1euh~ Nil-' f'<.il ~,. 

'3 3 1 E \{CCL'Ol'V ,o~i , .. w ,le coe~'cù-t d'1 (6'h
1

1\/h>,., el~ ,rtr-h~~ !- ,•11fil\
0

Q.urC:. ew,\-é C3'J . t,Jc.v> (01,.,.J 1;1rnqf\' ,M=/=0 I af 
-· 't C, ~e -~ '2 f! J 1z «éè i .... J iflf.. CP,,,c.t.Jc;o-J OIIJ...,;~ Jllr le, 11ul\i~ ;e.. fa. 

~: d_e lr~q.('co) 

P.~ =- ~ Sq ; 

t = - (o-:(ctH) f JV {),j· (V) 2 i~ ( V) 

(tif. f{(ll) ,•ci ~ éqvc-~"" (11t))) erl" {l.
d 

-r ( 1-f" Tv-r .... rt' 11 011) Z ïJ -r 'J (,~ :=:. Cj 1 

q<lt' l',,.. ,;...IE>)~ JV( V G\.,.c r··d, - 1l(cl--,}(ch·•) ldV ();J°(V} 
a" 

.,... Q~ )(ét-i} Jd-q D,j(-1) [ .,,.. p ( î.;"'Tor 2;.i t f"<<A f\.)t\ 1i-j) J -~ - l1r (d~'I) (~n) 

.,(f'­

f Jq O<Jl~) 'J 2ï.i 
J{lt., 

/ 

--

., 
1 

(S) 



~ - p f.Co\ T::> [ 1 f ] 
. T -r - (~ w./" D,J(iT) Z.j 

Cs) < (S") 

- 7. 

•· 

1 
[ Jv 0,j"{V) C,:j(V) 

(d,1} (<itZ) (lld 

l ~rPl'f.u. dtz. di[JZ-0"1d°"c:e -f0>1c~'<1/ll'ISI..(~ de, -kwx cftt c:lid,;, cbv (p1 chc..mfl k7d,,od'1110tM 1"fV?Y 
· on ,--,tüj~ ,~ 77<.rA.,._. nr 1

'" e~ f,t",,..," T .. , •• Gv'e.-eA·,,'I ~ t? le~'Ylb~~c!(c,i\;:c 

[ dv D,j (:v-) C;ïlV) 
IR" i-v--. ~ 

N y'"?. rvfC•I . 

,-, } dv ,vi ..!!.. .f(v~) , -v.x ,,y-::: v-r dv 

~ eA fa.. J<AV,...k. 

cYl. (l-) ""t: 

fil ,1 Td'i. ' ; d7' = 
Td/1. 

T 2JT t 
(\ ::>n (. 

r,J 

...L,Ji(Qll\t ('1<.>\ er('I'\) d_w1 (~) .'( V1'8-1)~ 

f dy r"1
1. 't"l..r 

(\ f (y~) 
m.i Tc1.,,. 

( cf') 

cfe T ~T T-1
1
" - ; et~ T"''- - ? "2. 

O . 

ln) 



d-" [ O'l- -
d + 

m d -" J d11 { <li) 2 ( V.·¾ V.:\ 
cl ~V,· ..i ) 

ro_d l.--y---

= d- v1. -1 ¼ .2 "¼S1.; 
= (d-t2.) vi 

== - /1'\ (d-11)(0-ti) f dv v1..ft~1 

cl {U~ 

I{lJ/2(0\'\t ( 1J\ d~/ (oil) ,'/ V\'9'-\~ ; 

1. 
1 ~ f dv v-n v i { M 

œc1 

Or Je \ 'E:q . (S'\) : 

P(c/1 = n ka T -== J f dv 1'Y'°'v1. f M1 

fil.~ 
~ve e ~ ,nJ~ de,., (a.41 P°'' o~k,,,,:ri 

P''' 

Tofrodvi.J'1'~ eo. 1/IJ(oJité 1o dv ~q] da. Jp~è,e, dvre, p :=.. 0 I dék111C2.. par 

1 
_ d+2. T1'1/L) '(inkgT1 

e - e Tï(d-1)/t c-"'·' ' 
ck .~ qc.R. 6. -fr9vence carad-€Ntte: ck. cailü11Y1 Vc 

Vo = p«~, (11) 8 Tl {d-11/z (T ,ci;,1 n vka T 1 ' 

1.o d-t-2 f (d/i) rn 
a.lof) (16) Jt réécrit 

tt.. - 1. 
-

L,J ;t< _ i p!_;til~ 
I 

1.o 
' o.; : ' 

1(fll)t ~ 'i~c,1 
T - V.: 

,Jt =- 1A .. 
- Ve; 

{1î) 

( 15) 

[ 1.1-J 

( 1+) 



r re,her\71'1vt,!{ii 9'1ié' (a ..rf-c ... ,Jvie & (1.~) e✓ t· for,wil(.e~f- ,·Je,,,,i~Cf~ ~ c-e,I!<: du ô'«J 1oe1cuh,yve [.!]. l« cld4é~ce lmpli'<itt (j) 
_réJt~ 11i°~O'(n} c.k., (et <or°"·C2.c/{I ~/01" e\- vt r-1· J,.,,.,t- d.t.'hn,;,; di'flirefMIW1J. 

U(}f(Nl'r"clR cht:.leur; dR. (f Eq. (<fd.) 

dr ' ()J: 

q;(f",t) = f d\J .r,-(v-) {Cr, vit) 
fid 

ltncu11e""~ tW"'dR, r:a.1Jnv de 1y,.,.(O"-e c~ 
ale,() e ,;,fê::,rc.Nh C(ï'(re,,p~°""t(/ ,vt "v!IQ. /'r((l,t: 

qt = J dv ~·<v) ~(v) <JicviC'f) + } dv S,·lq·)<'6'1<(V) Q'.-h(n) 
md md 

f dv -S"i(lr)Jl"('ç,,j t/Y<. (l\(1') === (f dv r,(v) Jtk ('V-) ) v .. h(î') 

œd md ~ J 

~ • 
: ::::- t1,·I( :::: Rv. 

Or:: 

~ PGY s-7-'1-r,t r Jt' <:f-"<. .o<a11 e~Ï\li~,r,?1,4 ck. tUic et? Cmrc.c<r 9-vl -V d~e 

t1,·( = H,sc ..riw.. pCil,.. t'Jolrror"- t1tk~ t1 Vk I er dCMc ., 

- cl-n 

M = 1 f d\J .f ~v) Jlktlf) 
m~ 

n,ic s.c. s,K 
_ î1 8k Ôi~ 

M ei 

I 

1 J dv SK(if)/tdv-) \h ln(î) 
d w_d 

po.,r (~ l(c-ck 1i-i\-ê.j'~ dQ_~\ / 1<.A• ltvù,.,.+ d(N\c:. 

J d\/ S{1/)i5\(ît) V,·n , 
(Qd 

M - ~ f dv Sc(-v) 13/(V) 
dh ~d ' 

Qe-fu,mJo,.1 eu &rmè?rw ë'f"'"'h~,. lo. f/\!?""fo~ ckr €,p·. (,tyO) o,f: 

- pÜf' cô-r + l,i"'1 
n:)I\ t q 1.t>} fi..._i + 1f - r =i <r:"' <[3,· ==- Aï 1 

'i<A! e--"",~~e5re Jvr v CtV('~ pO'lèlJ _ ,f/d Jdll' S,•(if) pwrc1*r,{(: 
fkd 

(Co) 

(cc) 

( ,tS\ 



--::') 

-rit'•~- ("Tl<) - p \ ,t Tl< -p ~ 1."' n M -+ T .!{ v.,.) =- ;j f dvt·(o)A1 (V\.,) 
tJc:I 

A (IOJV-.r.tV, "" r,eut e1udter ,~ 
da dro",'k dQ. (1)) dv,.--. •. 

d(fl-""dc.t<«z ~ch?tn,,el~ cL.t If. et ,M d,,., (e/ chalY',J h7dr1.Jyno."""11A"'· (e. N4-t<"&,. 

I'-' f c:\V- T v.-2 .!!_ { ( v1-r) I y :: -V/VT i dy ~ c:I V 1--rd(~ 
T"" 

~ f dr ,0 T T 11. ;x { ( ~2 
) 

Cur,..r<. /\OC/} J(,.,J~J ~CAi. 

1;"' c ~ tv nT2. 

7 ~c,\ YI ,M rJ n 1 'l 

:'> ;(T,f/._ T et{ N ,P'T1. 

:'.') p(î"'-.. n ,M N JIT,_ 

T Or ( T K) = C-k T 0 T ( T T,f'~ ) - ('~ T 

n ;)" ( T tt) -:::::: Ck o ~" T
1
h === 0 

'InJirtmi (10) ~\- ('2.i) ciiM.r (Hl ,1 vi'cm~: 

( -;- p 1;."' h ;i.e. - p ~ f,'"' T Je - P 1 $~"' 11 ,Al + 1 X ilx) = - ~ J Jir s,·(v) t+.Hr l 
...,,,- - '2 p (.,r> T k. (~ d 

-=) 
{ p 1t1" .,M - J f dv S; (v) A1·CV) 

~d 

Ce~ c!e.r11tc'.c. E'rfP//I~ dcHerc & cello dbW/\<ie r- Le <3"j ~rMù6 ,
1
re fi' la ('f.;e,,,,-,c.e di./ ~v,'<' ck. ifc.lv1 ~"'(r,J_[?J . 

DP>v le. e titi Ife. p➔ 0 o-'\ oh h· ... + ~(4Mo'\ (/)1 r,,.f"'I Ci7tr/Î 1H't l ( c,J h, P- (;- r"''-i /,,i""' ef p:: ~ , ce qvi ' OH<J ca 

d.erlll°e,r~! 11.'e,~qv'~ o,rc,1$>:-,-.. fu,,..c.lle CWWI .JyJl-t'f\'I'/ di',Ab u,-.tc\w.1 d.{' Hire11~,). 

(lo) 

(l. il 



' . ' - p { 1/rA nr -t l}": n ;)I\ -t '7,,<"l) 15, + J 'U'i - r f /"~ /' ==- l?i 
'f<A e IV' <\•e~,e- svr V o.v-e, r"'J' - ¼ fCllJv S"i(v) ('CVf' 0 ~1-c,, 1,,-: 

; 

-J {}v f «tv) [ - p{ l/"1f:)l'Îi -1 '7,,'"'00,/î?; _. l~~~;)] - J f dv s,- c1.1) 'J'Î); 
li2 d 

- J f/K.,dv S,·(\/") [ - p f./"Jt,J = - J f dv Si·(v) Bi 
C \ (1' ) 
~ IIA\ ~d .= t\,M_ 

==> - p f/"' n:[-1 f-d<.r f; (V 1~,] - r tJ01 n~,.. [-1 f dv Si'(V)~,·] 
md mo 

- r 1;·' I-J ~jv Sdv l Jl..1] - } L <:111 s.-,v-J î, J,...J• S;(rr) "Jffi 
(lt d _..., (' cl V fi (î/ J"B',· 

L y---- Jjjl• 
(1(.' ~ 
.=. n~ •= ~ 

< u ) 

J [ clv Sc·(v·) 13, 
112"' 

. ~ ( - p ( t'11 T.)T (nM) - P 1,,c"1 Il;)/\ ( nAt) - P t..Ca1 l'IA - b ~;"'T ~ + n,A ~) = - 1 tddV Si(v) Bi 
I I" (zq) 

A (IOJ'l'(av / VIII fA"t uh11u, fc. dif2""J~~ ~,:l)i,411Q((D ~ W ch0vor1 hrlrod ,s,11o,!l'll''("t°I', o ... cr,,vic,Î~ ~h-, l.,1 ~P"'dr -c::u, /1,'cc\!I 

R111 rz.ec,t ll,éori/'I\~~, loi -1i(\'(•e, à (lo.,vew . le_ ~b!C! <1Q. cln;,i'k cl.a (l«:tl do-.w: 

f Jïr f ;(v) Ri 
ffid '-"'-"'C--~ TV.. ,.J Vi f <"1 

1 -'- _/. ,_ , ::1 . _,. /\_ , • { ~ ... '-'°" ""7-1 '., cw I J 'C.~il:: IJll (c. ~,... ae~d"'ca C(~ ('<:NI' Ut a:-1 r1.ec.t.a..f"'l1. rn111 r c~ T , "• ~ 
- 1. Tl/1, 

l.cc11 n M Al I'\ Ti ==> p(T ,,,._ fl ~ rJ 9"11. => A-1 ,-1 f\ 

-A • A f i; r/-r'l.. _-) -'1;(> ,v T 4 11., 
(t' T K ,._,; l'I <. =".l y-, -• i. T ,-,. .. ,-J 1 , 0 '-

1 (e '(U1' Jnotbt't,>,, (p, f>"'i~/~Î"(h.~ qve (1tlef-(.fsl. O"ocWsoc : 

T.)ï(n..M\ == ~ TvT(n n-iT1'i) cle nn-i jT11
-i == ln.At. 

nc)n (n/f-\\ == c~ Vl~,. (nl'l-:!.rJh) - O 

Imirc1)'1t (z.r\ à ('26) d0'1, (?Cl) ,•( v,·e.-~: 

(2t l 

(i,) 

-';, t == n(i/,..1. - ipl)"- ri."') Pi-/"' T K - J ~.dr.r .r.-(v) Ji'; Cl.~) 

ft ~", dv,.1 (c- eo .. ,'k r-1 o ( rN bc'o,... (ô~(~+ f = j ~ t 'l ... '"' :=o) t», ,eir~ e 'e><f"'"'~ dv c;JfAJ él,vhyi..c C?J. 

le~ 111léj1~le; op1)w-01ù1mt ù11s lP1 Eqr. (ni ei (H) p.e~1 tfre .nM(>ld,ùr. Pervrc~c•~ MNJ (Jo.1/PrtJ d 'cibqtd beJ'fnh de. le\. 

re!C\hî.,.., .r<11Vt71nte- No.;.r J'CW'7'1J qve: [(;, 1...) 

Oi = _!i_ ~Cq)-1-
d(d-n) 



·Co,-,i/Nl ~ e e; tt-e'bto& ck Œc.f""rr- 6.l"°j lPr ..-,.0 ~ b de -f IG-'\t ~ cn<ck {''11), 01 of;t1o~Q\t;\ t- : 

ai. = -"- ( ~)z. i fd\}' V" { 'c>) -.1 
d(d+2) 2 n 

(lld 

/hn.d, ~vec 

S1{v) = -v1• ( ~ V4- dt_: 1c:r) 

A,·(v) = ~- 2 (v.- -r<o)) _ ~ Of'</) 
'2.. 0Y:i " I" 0Vt: 

ir f dv-Si (V) Adrl) 
îfcl 

~ + [ dît Sdt1) 
cT fUcl 

A_ [ dv C' . {ÇJ-) .f cotvi;-
2dT ~, ' 

(ld 



il V(<mt ~ 

J; f Jv Sdv) Edv) = - d~ f dv Jdv) Va· fM 
[12d ~cl 

=o 



_ d+2 1. 
- - - ï:C ~2. '2. /J(\") 

A1iw' e.. ~J,1,,,( de, 9r. (ii) 1('21), (.?3), et(1Cf) 

d. 

M ==-
JM- ~ri:1 -r ,,t • 

1. 

aloo : 

d-1. 2 ] -1- ~ Qa_ ('31) 

Je 2 (d-"-) ()'I 1/o 
1._ [ ,f f(tol I'\ d+2 n k5' l - + - -- ('2o~+ 1.) J,eo d<o~'l.) k& r '", 0< -Zr f;-" ï p" TA 2. f'l\(3 

1.. [r1 - 2 (d - '1) m 1 f~•I 
rl;(,f Ko //o 4 cl-t2 nke 2 (d - 1l (Y\l( ~ (2c:0+1. 1] 

~
>/(' t,"'"" -
~ -2.p ,. d(d ~2) k'6 r(<I) Vo T~o 2 ~(3 cl(dt2) ,, rc"' 



1. 

V 

~ Yl,.M 
::-

TKo 



.[<"1 == Aë.. "vi ll\T + ~.· '71· 111(1'\1 + C..(j Vi ClS 
Dun, e' é<f" bq,, fo,r /<1I 11 vi'o-.it : 

1r<1l r- JJv, [dvi IV,-Vi..l~ .fl,·{v,) f'"
1 (v-J v'i·h(îl 

+ Jb', fdv~ 1 V1-Vt..! 1 <3 i'(i✓,;) .çc•
1
(v't_) '(); /r;(n} 

;- r dvt fov). IV1-Vl/"1 Z,1 ('4) f("l (~) \/t'Uj 

g,•, '13 1 ; Ctj, 2,:j < clot'vt,,it ét~ l<?, fY>Qrnes . Q,,., re'l'\w"(-< c.1~1
1

' 1~ U'J p{Clf"~' d.e. ...lrtr-e'rn'RI d.e-' /2 ·, ,;jl,· / 

AN')= -A(-V) 

(r(Vl = B(-Y) 

~ 
udv \ -== cr< -") 
C 'J ( 'ir) -= C '} ( - V) 

-=1 ::::. 0 

+ 1 Jctv1 f d ✓-i \V,i-vz.['l 2i:i (v-,) r--'l(V~) ~- Vc:.lLA-,)j 
y-

1'- v-ei,1'e;I.. f/'Ah-.. lt d 'INl tlQ1 cwr J.,.~GV : 

c,;; ( -v1, v1 ,vl) = - c.j· (v) tl- .·~,..,. 2..,j V <'""FJ 
W ·M' < 2,-;c~•) ,:::= -C,,J(1ï-,) I w V◄-4' = fV1ol, v,.p,V1!)1t-û (µnwf-.-.h, .... - .,,~l1't"') 

9"" (ii.11.-\- e ',f).,.,../ 1<-"" s-,-.h· ... (q cl i-. du c~1"1e . .fT1' de. -\A d· V.. ( (p, (W·~ t.c-(ql..j...e ) c.-c. ~ 

. 
J 

V-=- V-tA :::: V ---v;- v, 

~ 

(].'-~ 

- Sd 11\Je,(v1. IV1-v ... 11 2,·:itv~ lfC°''(ïj ... )t,.:fj ~ fdv\ l dvt lv.,-v,I 2ù .. f<1
1
(v1:) ot(u .. lJ· 

~t'/ • .,'I,~~ ~ 
Vz -1 (-lft1,V

11
,Vi

1
) yJv-, f dv'-i lv,.-v-..l'l f) 2..iiV,.) .f•

1 
(v ... ) 

- ::) ,::;:.c, 

'7''1 ,,J[dv-. J~,1, lv.,,_- Vt,I y:}'"'(vb) 1 Qr,(üJ;, 
__.) 1 d 

1 vv.-(V,· f cvl) - J ?- W_; f C<1) 

u"'"' 
R_llh. 

<:! 

; 71 ~ 1J-7 J ~')] 

fo , ) 



Je, it le. rob h;.. c:k + fl7L 

e,. r,v h '(,<.,l,e.- : 

1( .;''1. Vo. :: ( \Ja,. 1 - Va,, 1 \/q ) 
\ri,,'= fl--:i:.,,.__VI> -=-(\Jh.,._,-Vi,,._ 71/u) 

q
1 

( f-r,h,.._"\:.o\ , ,t- ùo,.,;l?i,M { 1\- rt ,~ f,,;l~ q'-<- /Ill ÜI. , ✓ err-1·er fe,~ r"') (l.lj,l-e le.J.fce--i f".en,,<) 

a(qll C "'"~ c:. '. 1 , 

f clv. f d v. 1 V•- v,1 r ;i~ •• ( v., f ""(V, )l f '~( v,) - : t, l ;,"" Ys, f <•'W•) f '"'[v,û 

jJv .. f dVh \ Vir.- v ... \ 22.-2. ( v~î f cv1(v~) 

TrCt)-= o 

d-T _ :) T==-a 

de; (àeÇ{\•a '.e.-h ck. ÇJ\·h(<) er Vl' '"'(/'\) {'3'f C,//~Q f,;;., ~ fuï\:; Cf~ 
A• ~/ (v-) et ♦.(? r) J "'+ ,,.,+.·Jy.-ei ,,~~, • ( d - db' _,f-~') 

àP1 CO(?{-kc.<';A-lrJ ~ \]dl..j eJ o;t<trie ftv ~ ~• t 9-R 

l« <v,~ &. 1! C,; (V) eJ ''"""de r~ rat•\-,-. ( J,,_c 2_Jj ) 



'3.s.2.. Dëve(or1J2.roeri~ f:!"' pç,lo/"ô~, de .Sol\1"11r ~ © 
POJr rovr1,Jil/,el no,J Q.V011j beJoin Q.Q e_ ..- e:,cp,~ïflr(I e)(;rlfci~ d.R. f('c,J fCAJf colcvfer (("/ n:-v'I< 02. dsièhn . D~, ((> c,-,ik-11.J.e Jv 

d.ive(orre"'°"f- ®. Son•t\c o- e--u,d~ a2., ce,,· G(~ ~il:: el- le re.ivlt-at e,t [11.J: 

(<01 (c\ -= J11 (c) [ 1 t CC1. S1 (c 1}] 

J'{(c\ = ~ e_ct 
f{.tft 

S'L(x) = 1: ><,l_ d+_; X + d(c;tt1) 
8 

C. V/vT 

V-r - v21rn131 

02 g __ 3_-_2_Y2~2 _ _ ,-__ _ 

'<d -t- 6-vi + tl & ri (d-~ \ 

f(pl (V) =- ~ f Cvf ( c) I" 
vl 

f' 01 ( V) = .!:__ if'{ ( V'/v) [ 1 q f .1 V" _ dt-2 yt +- d(d.\tl J] 
vi 

7 
-+ 1 l l. Vt'4 2 \lr2. 8 

~et· fll~~ ~ cc.lcv(er le, h::."1< ck décl1h, et, ttif~eon~ le, te,~, "°"' (c',.e-c.,,Î"t'/ e" 02. . 

du ri1,.Ab\~ .n.Jl'vo,,,-\: • 

't111r = a [ 
tll,,.r :14 l6~ d(1fz-+p') -ûl(<1t-p) +lnr (du)] 

Preuve: : p()Jr calc...,l.ia, <.e1 cÏIK'jfOl4'1{ hi 11h·l1:u e:. ce\c.½·W\ t,é(\.1t(c.lc2. 

f d>< lxl" e-otx,. = nc11z 1 (~) 
(ild o/. 54-" f (dft) 

0 
Hnp - CP 

_zcl ~ 7' ( d:,i) f ( ~ } 
e TI d 2 z 

U•%)1... 

.......-
n'y, Î ( d:I') 

<l.!_P 
2. i f(d/l.) 

0 ,f o tl+Z. o 
t1n,pt•• -t 1-;- H11~•·, .. + - t1 (ô-t 2) ' ., ,., r 2d l'w'2,pH. -

o dtz O d(ôt1J rl o ) 
f"ln,rn - ~ t1ri-n 1~ -t ~ flf 1 

avec.: 

(i) 

(.r) 

(G) 

j__ d+pn. fu 1(~) = (d-tp){d1rt1.l 11,.; (t) 

2 ~ z. "2.. r f"'~) Il.. 

0 

t1 nrC(1p = 
0 

M 11+t,pu. = 
tf'l'\i'l,f -

c:ltp 0 - n,,,, 
L( 

(1z.) 



® 
--t ... a r (c.<tPHdt-P+Û + (d-tnl{dt-n+'l} -r d+i(dH)(t.l+ p\ -( l dtP d+1. ) cl(dti)J 
- 1 il 16 .1C 2d ~ dH ~ - L<(d+I\ -t ~ 

1+ ~\ d(dtp)(dtpt1) -tcl(tf+11)(d-tn-fl) t-2d(d+1.)(dH,)(d+p)- l.(d(d+i.)(dt-p)-({d(dn)(dtn) +4d
1

(dt1.)] 
l~cl L 

- ü ~:[ d{~+~@ +~•p'+-zr +~;+;t_ u <;:;Un' ~ 

+ 2 (6n) f d,.-+dr+nd-+ "Pj - - : d ( ~d 1 +~-<l)>+~)-d(4d'+ ~ m ~) 
+ d ( «d,.+@ 1 

-1..-+ Î6~ [ 2d(dt.+dp+nd-+np) -1-!(dt-tl{dp-t ft>i..1-tl{np 

+d l -2d' -2dp - ~d ·tP' - ~r -2dn -+ n• -bh } ] 

j__ -+ ~~ [ }-41. + yP + ~n + _2 d n p 1-)(2 +~-+ ~ 1- 411 f 

-J# -#,, ~,_ tEJ-~ -~h +~-~ 1 
1.. + ~: ( d ( n \, + p •) - 2. d p - 2 d 11 + 1 d"' p + 1.( n p ) 

1- + ~6~ [ d(t'lt+p1) -ld(t\tp) -+ lop(d·t-2-)] M -

(e 'fVÏ e,t- lx~ le (E?Ju(t;c.t cherché et- pi:;r- Chli.é~l.01'1t o.c)1è'~ {o r(e<Jv-e. • 

Toi/)( de dëcl1ii da d.,,,,u,'lé: 

of'I. c. o.v,,, : 
C11.+C1.'l. - et. --t C t ,. " 1. -t t. -+ « it + C· C1i. + C + '< Cet - C • Cet = '2 c '- + z Cu. 

::: (c+{c,")'<+(c-tc,1)~ = (c-z.+ ic,!-+c-c,1.)7·+(c-i+tc,:­
- ( c1 -f " 1'{ c~i.)1- + ( c.c,L )°2

• -+ 2. ( c-c,,.)( c '-t t., c,;) 
+(c,.+ 1/c,c,~)l. ~ (c.c,1.P· -2. (c.c~,cc?.-f'1/'{C1~) 

( 1.,) 

(Ml.) 



- 2 c.q ➔ C,ilî 4 c2.c,; + 2 (C-Cct)~ 

J1'mrli'ner le ~e,~ (C•Cn) ~(~Ce~ e,,:.,ot<C>pcb. E-11 ef~i, .te' G-1'\ ~e~r"I X./fG ~cL 

(><·Y)'l ,fi/( Xe+ 7 JW W\ dr11Y1~1f\l .r<t~l--ll'cr~ o.vet ro,'ü .rc.11rih-'9ve,, C<loo: 
d d • ( 

(x-'f) l. = ?.: XO<J '(i'Yj 61',J° -t z_ x ,· ><-(f ,·'fs (1.- .r'Îl·) 
\,~- \ i,j--1 

d 
L. x,,,.Yi 1.. 

i= 1 
d 

,:rc,\-rop1e z.d .'- '1 7 ~ 'L. =- ><1 - c_ u 
. d. 
\:::'\ 1.::, 

cL <t 

-= J L X{'2. z_ 'fJ'l. 
i= 1 J::: \ 

= 1.xtyl. 

'-' ----....,..----- ---
r')'\O(l'l~iÜ ln1pC4 1rl: 
c'11"tr, l:ivh :-i. ,,u(le 

let i~c;c\i'(.iJ c.c'- iktM sil'l\t- do,,,c à 111le.rrrt!er c°""'­
( cu. -C )'2 =: C1.C,~/cl , é (·Hld..o111'emh 

( 1r) 

('2.o) 

-c,t. -i.1.1. 

e e [ 1.(.. a, ( fi(c/) t r,<ctl.) l] 
+aco,.,.) 

-·c1
,r c11) 



/t /\QJIJe<.bl) hl r"'''e de,,, tr, coo1de1ttn(i!Q/ du cel\tre d.e. (Y\[))fe <?[ ~ \~ ,11fene rebhve ( c;\vt'C : 

q'l. == ( C-t 1/i.C,i)'l, = c1.+ c,~/4 +2 C-C11. / 

Or C~l'Y'lt C·Cr-z. ('/1~0'\'ldre det()'lo-~+J ,m~• ·r✓ / ec. CÇ11,1tn'1>uhè:ih ck ce tet"'/'YIQ. JIJ/0. (h..>lle . A~11·: 

x L1H'l, { c•~ ~ c,i + t'c'c,~ -(d») c•-d~2 c,~ t ar~•l j] 
-~WI~ 

X 

11 +8J 2 ] 
1. + 32. t:\i ( 21) 

AïCKIÎ let tq11x-de <lécl1),, i'I /1!','fQ ~ év4(ver (e1 fo,.,chov,J v{ 1 V,e.t", et ~"r . Cecc'ne 12'2"1- ro, Qh'e' rêal,J.t 'l.mlytïq11tr1111l~ 

~~(? ~('If rc.l, 'l-[ <P-r c:fl.._,:, 13i: , et' 2,J s,.,,.~ Jo, bchon, ,~ctn11ue...- . 0(\ rêaltSe d,,,c 1111 dëvetopre~I- clQ 

c.e, dcll(ll
0Q re1 fos,.cnè;.1'/ <aN'l pol7 (\()l\"f/ ~ J'o111hP, rts2 9ard0>i 't cr~ (e premier ter1>-<. de C0>1~rt' buhotA I\ 0,,, ,iv(ui . 



r,eno,v: 

,fl(vî = a.1 JYllv)S(-v), 
j5(1iT) :::: 1,1 fl'/(v) J(v), 

,2 (V) == c .. ./l(tr) D('il), 

. c- V,{ dV = v/dc. 
I - "T; 

(:1.) 

rn 

{C) 

(<) 

C+} 

18) 

(1.0) 

(H) 



J ~ =- -pJ/i\[f'cJl,9J-pJ,,.[9,fC<J1J -{,t-p}Jc[f<01 ,j] -(.t-p)JcL~ 1 f'0>J 

pL•~ -1- (11-p)Lc:j, (12) 

<i.> qn °' dik(\i lei orérc..tevu Lr>. et- Le pov: 

L,\~ =. -JQ[ftOl,~]-Jc.[s,f(•II] '-'l (Jd-"(li I dvl, IVn./ [ -,(,,,v,;1;)f'
01

(V2-,t) f f'c/)(V4jl:)j(r1,Vzit.l] (1.?) 

) ilcl 

- J, (f''\j] - Jt l~.f'"1l ~ -crd-l I dvz fd& t} (ê-.v11.) (Ô'-.'{.11.) (b-1-1.) L ~(r.,V1)t) .f(Ol(vi;t) 

ild +f'01 (V1it\j(r1,Vz.jt)] (lt/) 

L~opérc;1k>ur de colkrtP?I le (À é\: Q&mdovY1~t éh.Jd,, dt;."' la eilt-ér01fvre. & ri;;.'hè<.lrv, 8,e}' ef oil. (.s'] tWMIJ/e/l"lt 

Je1 re(echmJ a1h1t' i;y,e (e. réJU!t.-.+ f,f\o.l, qvi e;rt r.rel\Qrlt ec. e,iYt,'k &;h~1.e (UN} tel'n'lf vh'l.r. levo a.lculJ J.-n-it ft;.,,'1:.r pr,v--d.==-.?, 
C 'e,r pavt-Cf/171' il S-e,"l;1 néce/JfAt't~. dt lei re toi(n: • On doit dcmc a.lcJer: 

fdv- O,;j{V) J(JIA.O,:{] = jdV O,J f pLQ\Cfl'l O,J] + (-1-p) Le (Pl o,:ïl) 

-= p f dv- O,J lr.,. [fi"l.OiJ] t- (-<-p) jdV D,J L..(.M. b.;j] 

J'4"S;(v)J[ftt,fi'J = pfd-.JJ'i"lQ\(fil!StJ + (-t-p)fcNSi Lc[fi'lJ'.·] 
pa,r ,éc,lù.er ee1 cal,J1 f>OJ( (e, -f~/'P"t/ en Lee et Le (\QJ/ a.vroril be,~h lie/ d!lv)< IA/\1~/ J(.I\V0t1+.1 • 

lemtrQ: soit X et 1 de<.J'i( -foncbïmJ que!cmcrVf'1; ofun •• 

rdv,Y(V'l)L""(.MX] = (j~-
1 (1,. rdv.dvi (Vn.1 f'(Ol(V-1)}1(Vi.) X(V1.)['f(l/'1)t-Y(I/,.)] 

l~d J~~ 
!?{euve.l uh11x::1nt 1" dé~tiib~ (,tJ): 

jdv, '((V4) l-. (/\/1x] = o-J-
1
{!,4 f dv, dvi IV,11 'f(V,.) [ P'/.(V,i) X(v1) fc01 (v1..) + ft01(v")fi(Vi) x(v"-)] 

(l.tcl 

= <r"'-'p, [ clv, dVt. 1 v,~ I Y(v ... ).J1(v1) x(v'l) f '"'( v .. ) + a-d•'/1,. f dv,dvz. lVn .. J 'f(V,) f'"'(v1))1.(Vi )X(Vt..). 
fl.2cl 

Oeil/lJ /la. pf'C'll'lt'ère in\cz:JfQl~ 1 c:,e,, fu,t le c-nGl,,erft.(?t'tC de. vc.nc.b(e, "" -l Vt. et" \/1. !!.~1 1 dcmt.; 

J<:IV1 Y(v.) l" [ft'lx1 = o-d-i (?
1 
f dv,dv2- IV1i. l Y(v .. )A(Vz.)X(v~H c.ol( V1) -t cr" ... /3, f dv,dvi \v,d '({v.) f'01

(V4 )}1[vi) k(V,) 
mtd œ_Zd 

= cr-0-1/31 J dv,dvt. lVn..\ f<01
(V'-t)Ji'l{V'1.) X(Vi.) [ '((v1)-t 'f(v,.)] 1 

ce '(Cl\. e,t & ré111\tr.t- charc-k.t. 11io1. 

lemm.: .roi't X e+ '( d.e.w: ~ch'/?l'\J ~krrn~veJ I etloo: 

jdv1 'f(v,.) Lc.LPtxJ = - o-d- 1 
[ dv,dvl. fl01 (v'1)J1(V1.) X(V"') {dêr e(&.v,i) (Ô--· Vu.) {h-1.) [ "t'(v-1) 4 'f(V'-)] 

{lei œ_ld 

Pre~: vh'lisoc,.t let déh·flibQr) (1'<): 

f dv, '((v,) L,[J>t><] = -a-•·1f d v,d,, J:1â- a( ir-'!l• Hir-.'!!,) Yl v,) ( 1,--<.,.) [!-icv,l )(l v,)f "' l VL) d"'(v, ),'1(½ lX!V, l] 
(1.ô aztd 

= - (jd-'1 f dv,dvi rd& e(ô--V11.) (&. Vn. )1(~1)!;1~(v,) X(\/1) f'0)(V1..' + .ç CCll(v.,)yt(\/1.1X(Vz.)] 
~~ JC . 

+ 0-d-l f d.v, dv~ f dÔ' e(ô- ~,.) ( Ô--V11.}Y(v1) ~(v,1 X!I/,) (c,
1(1/ t) t- -flCA(v,) ./l(v~) x(v,) ] 

(l}Î 

~at1J lo.. eretn1'<ù~ .. ,i1\-,Q3rc;il1Z1 c;,,1 f'oi\ le chC<Ajei'l'\.erlt d.evce11ô-bl.Q,.1 

'i.,1 = \;!.V, = V1 - (YwÔ-) Ô-

V1. 1 = b-.1.v?. = Vt + (Vu.·&) ô-- - - -
~,.1h!igrah-O'l'I J,Jr €'fNl.[:}a 10/iitR M. chimy. ro11 eî : 

dv: dv1 -== J dv. dvz. 

0 -= t ~t- ( "af· A~~l., \ = l d.R.t-(~ : , 1 = 1-

L ,.eHct svr Vu. e,t: 

( 1s) 

( (9) 



© 
&-. .!t4.Vn. = Ô--V,L -2 (v, .... ô--) 6-'- = - &. v, .. - - . 

A,~,, . - (21.)ci2Vle"t(e11Jc.Ch'4.,t1vt i-~A(V.-).:= A(~1W) rcw-- i.:::.i , 'l,-et t«Jh .. ro,,ch~A): 

f dv, Y(v,) Lc..[.frl x] :::: - o-d·'J dv: chl f dâ- &(-&tn'.) (-&.YJ~) Y( b V~) [ A(v,') x(v,') -f M(Vz.\} +-f M(v,1) }1(VÜ X(V~)J 

ftd (lZd • 

-'-o-d·'f dv,dv1.Jdô-6( Ô'"'l!i.)(ô--Y'.!1.) Y(",) [A(v,)X(V,)fcc.i{vL) +fc''(v,).J1(v,)x(v,.)J (i1.} 

!Uld 
Ocw b fl!Ch\l 'e"'= ,;,ié8"e.le, ~ &i~ (Q cJ.r.nje,mQ11l & vat"'MeJ' v,' ~ V1 ef- Vr.1 _,. Vz. 1 dtntc: 

J dv, 'f (v,) L< [ flt ><] = - 0-•·1 f d v,dv, J &<Y e( a-.v .. ) ( Ô'·.\'l•\ [ J11. (v1 l x(v.).f "Yv,) + f "'(V, l .fl(v,\x{v. l] ( b-1) '((v,) 
m,d [V.'ld 

Soi~ le. c\al)~eN\Dt'I~ 

f dV, '((v,) Le [.fat ><J 
(l.d 

-:::::. -<rclA f dv,d'h. Jc1a- 0(6-•'l!.t) (ô-.1/n.)..M(v,)><N,) f M(v,) (h-1.) "((v,) 

(l'lcl 

-0-0 -1 I d'l,dV1. fier e(ô-•!!'.!'-\ (cr.\'4i)A(v1.)x(v'-) f C•l(Vi) (1, --1.)'({V,) 

(Q_ld 

de 1/"""'b\~ V4-i Vt. 1 V1.-'IV1 do.rv h_ rreit11'è~ \/1~:r"\~, (Âlurn 

= - o-'u f clv,dvi. J dô- eE- ~ -Ï!i) (-&-t,i)A (va.) xtvz.) .f 'c.'(v") ( b-1.)'((v2.) 
[l.ld 

-cr0
~
1J dv,dvi Jc!E- e(â'.~i.)(8--~")ft(v,.) x(v,.) fc111(v"\ (;-1.tnv"l 
(l td 

=. -(ja-lf d11,dvz f'.,1(V,)./t(v1.)X(V1.)Jd.â- e(ô-·Vli)lô--Yti.) (b-1.) [ '((v'l)+"((vt)] 1 

(lld 

ce ~111 t',t ee. ,ëruH:z:;\t c~erché. 

(23) 



'i("lc .. ( de l,,,. Olv.(. X='(:: ,fr(vl: ~t, ,;41it 

~~ f dv, '((v,) l,Xftl><] ~ c:r,J..'P~ f dv,dv1 \v,t.l f.,1(v,)J1(v1-) X(V'i.) [ 1(',) + 't'{V1.)j 

• Vér,-ç,c,),-,,.,., : 
✓ - V"-\! !o.-, ol ,, .el î5•j' (t;/nOv/ ' OiA 

- cc,,(#. ol ,; el~. , 

w.c' [\l.z., 

= (J',j-,(J, .. r dv, dv1. IV4t. l f '"1(v")./YÎ.(V1,) l S,·(~) .r,• (v1) + S\· (V~) S',· l Vz \} 

A'let: n.id 
--'---' 

ft°'(~) =- ;ô fl (V"Yv
1

) [ 1. t a,. (',_ ( V-.¼:-) j 
IY1 ('1, ) _ n -1 - vi;tv? 

/ l "i. - - - e v-t n~'" 
SJv) ==- ( !fv--"'"- d~1. p) v~ 

flti,.Jj (,1.\ d,tl/l(Mt1 

f clv1 Si(V1) L" [ fi1. J'i-] 
fl"' 

Cly),,?M"t dQ. \fvW",\h~ : 

f dv, .r .. (v-"\ LC4 [ 11~-.-] 
~d 

V _ 



Ctt:::. c'\-cl 

C = _ t (_:,_t C_t.) 

C1· Ci -
't. 

C• 
'2. 

C, :::. C .. t/r. ru. 
Ci=- C - 11,_ C'n. 

c.f - (c\+ 4/'fc,'t)-z.. .. {c-c,-i.)-i. .± 2(C-C12.)(c-i.-t"l11c,z.1..) 

c1' .:=: (c'l..+ 1/«c,~)°3-+ 3(c-c,2.)'l.(c1. 4-f/«,c1~) ± (C· C,i.) [ 3(c 2+111.fG/)'l..-t(c-c1i)'l..] 

Cec,· re,it,llt de cac!,~ler le,, d,•tfëre11h -ferme, cLe. (,) . 

(<;c.l 
(~f>) 

(6c.) 

(6cL) 

cl(c1-c1.) = [ C2 + 1lq-C,~ .t (c-c1'1,)] (c1.-c;/u) (1) 

-(/C1.\C1,Cz.)-:::: [ (c'l+ 1/tr C;~JZ: - ( C-C1,.)' J ( ( 1 - G;f/~) . C8) 
c.t'- (c1 -c2.) = [ (c,.+1t~c.;}-i +- (c-c, ... )1,+ 2-{c-c,,J (c 2 -1-1t4Cit1.)J (c'\.-c,U4) c,I 
cz-c-t_ - (ci.-1- 1

f4(j.._'1.) [ (c-i+11..,c.t)1-+ (c-ü1.)'l.-f2(c-c,1.) (ci-t1/(((1l)] + (C·C11.) (C'-t1/1<c;)i.± (c.C,1.)1 

C,i'"C,f _ (c1..+,,l'fCitf-(c-C11.)2 - '2..{c-c,i.)1.(c-z4-11ve,n l1~ 

1 
(n) 

c"6 (c1-c-il:::: (c.z.-c,~/«) [ (c1..,u,c1!)3 +3(c.eiL)z.( et+"/" c,~) + (c.c,1.H 3( c'1+"t<rc1f)1
-t (c-cii)1·1 (11) 

C4~ c,_"f [ ( c 7. .. "'If c,lf ..\- (c-cu.) '2. J 2 
- q ( c-c, ... ) 2. ( c t-+ "'r'-< C1~ )2- lll) 

=. (c't.+"'{'{(1~)'tf ➔ (C•C1i)"-¼ Z(C·Cn.f (cl-tlf/(f(11.1 ) 1. - ~ (C-C11.)1-(ct+ 1 /'f(1iz.)'2.. 
C, t. -= (ct.+4lyc,tl" +(c-c.~1"-[ ?.(c-c, . r-ci z. .... -tf'fC1N

2 ] [ t. ?. ] 
C1C2.(C1 ·C1.)= (c-z.-c,~llf) C 2 +ïïC1~-(c-c,i.) (c'+-f/1.(c,~) -+(c.c11.) +'2{c.c,,.)(c 1 +11lfc,,"I.) 

_ ( ci._ C1~/«) L ( ci+ 41"' c,1.1.. )
3 + (c-c, .. }7. ( c1.+11" c,:) + 2 ( c.c,,.) ( et +l'lti,c,;) z 

- ( c. c11.) ( c 1.. +-1 /«, C1i1. )1. - ( C-C11.) '3_ '2 ( c-. c,i. l' ( c t.t1/'f c12_1.) ] 

== (c1..-c,;.!~) [ (ct-+"lctc'1.t)
3 

- (c-c,i.\,.( ctH/f(Cl'\..'L)-\ (C,C11..\(c1.+~c-,tl'"-cc-cuî} (i.s) 

etc{' - ( c t -t, ~ C,i1. :!. (c.c,1.,] [ ( c 1.-t"I" c,~ f + :?( c. c,1..P·( c'• 1r~ c,~} + ( c-c1 .. \ f s ( ct1-11'fc1~) 1. t(<-c,, )1·)] 
- (ci.+ "'lct Cs~)~ -t 3 (c.c,~1 '« c.~) '2.+ J~ c'.0.-3_~~t !~<t c,~) 

3 
+ ( c. c,1.) 

3 
( c '2+ 

1tc, c,,~) 

-+ ~ç i._.,-1_,'!_.c,~)3 ~-c-~11.) -+_J _ _(_c _:Cq,.l (c'l.+1r.,c,t)- :;,(ctt11~.c.il1.- (c-c,1.)lf 

=- (ct--1-1/vc,l)'f +'2.(c. Cc1.)(c.t+11i.,c,t\3 j:_ 2.(c. c,1.)
1

(c'1"1l1.(Cn.t.~ - (c-c,,.)Y ( 16) 

C16C{(Ci• C2.)= {cl-C.i/4) [c'+"/"cl'\1._(c-c,1.l][cc't+'1/r,(,~) 3 -t-3(c .G1.l'2.(d +~C1;) 
• ç 1.?. t?J 4 çc-<:,i) { 3(c7+~ eii l t(c-c,,\ J 

= ( c1..-c,;1") L (c 1.,.. 111tc,~)'f * s ( c~ .. ,tt11c,~)'1'· + 3 (c.c".) ( Cf +1f<,c,~)3 t(c.C11)
3 (c:t~,,~,,~) 

- ( c .c,.) ( C '+ 1/V C,}13 
- 7 ( C·C,. \3 

( c'•~ C..' )- 3 cr~•~ C,~)'- (c.c,.j l ] 

( c,. -c,l/'f) [ ( ct+ 1 /"f Gi"f' + 2. ( ,.c,1.) ( c 1+ 1,"c,~)~ - 2 (c.c,,. )~ ( ci it ç c,:) - ( ,. Ct&} If] c1,) 

c; ~ ('Z, (i = [ C 'l. 4- 1/'< c,; t ( c.c,i)] [ ( C2-t 'r/<t c,,.'l) '1 - 2 ( C•C,1.) ( C 1 +"'" Ct; )3 +2 ( C'·C1t )
1 

( ( 1 + ft't C1~) - ( ( .c.t.)(fj 

= ( c 1.. t it/1.f c,~)' -2 (c. eu.) ( c-i+ 1/<t .9~1~ + 2 ( c•Ci1. )2 (C1 -t if/<t ci?)'" ==-t,;., C1ij;__l~:1'+ ~~~) 
+ ( c-c,i\ c't.+1t<rcc~ l li -2.. (c-c.""}i. ( c1.+-11'f C1i'") 1 -t~t_J~ 2. t;.~~~ - ( c-C,,. )

5 



= ( c t. -t "l<t C1~) S - ( C· Cii.\ ( C t.+-1/ct C11.-i.} l{ - 2. ( C·C11,\' ( C"l f- 1l<f C1t.2. )°3 + 2. ( C'·Cu.)3 ( C?.~ '4fctC1t.'l. )'
1 

(If)@ 

+(c-cu .. \<f (ct.+1/'1C1~) - (c .c,..)s 

Or por CM-Ws7~1-n·e, le, ter/Hl/ '"" ( c-c,, \tic .. \ "e (\J' e"<iJe"Ol1ii!.f\ 1- lil"ll cc;.,,t(\ '~vho,, t111l(~ è. e .. ,otci'~vecle • lk plù) I 

la re bhot1 (262) ~IV!~ : 

(c.c,'2)1.. = 1 c1 c,! 
G.v'el\ e,t-l1 JQ (c ,cn.)'t '? 

J"o,l ~ = (x1 , .• ,Xi) €. {i2. 

1\ J.= (Y1, .•• y,) ~ (il oà , .ro·,\:. f (X , Y} 1/11\<'! f°"'~~~ ~V' 11e l\ép~,t_1d 1eie dtt , '1..id~lei di.)( e+y 
( ~. 'i"' d f"'~ e-i ?Se~ Y) 1 alo-,? 

fct~d~ f(~,~) (~·.Y)" = J ~'>( <b f (~,::t.) ( Ji.x~Y'{ -7.d :x.tyYj~ ) I tio} 
rfili ftl" 

cl 

- 2.. Xï><.1X1<Xe'1rY-1YKYe 
1Jlle-==-1 

= ±_ ><•·XJ~i<.x't 'hY{'/wYe. [ tj~t + (1- ~,lire) ( f,3 Q11.c + ~•' it Sj( + S,e S,·" )] 
1)\(.= 1 

ci 

+ Z XtXjX1eXeY/~itKY~ [ (-1-&1jr.c) -t- (1-J11~1te)-t(-1- ~l"1<~je) _. (1- Sie fJ~)] 
(j ~ c= 1 

Ce p1en11er W(V'Q. d""~ -1-tv, le., ~OVMY'l+✓ PC!•'rr , +a11dri ~~ Ce t-e ~d dcJ1v,e 1~1 ()\(l~n+J 1"r11.pqfrJ' ~t lc:c 
c""ltri'buh"Qvi Q p, ,ot:fc.l~ ~/c;, n11lle. . Aih1i' , Qn 1h\-errfétq.i (el' ijQ\{~J ~V ŒtlJ ~ e'ii1té3r.::.b""" d11 leMM : 

(~-.l'.) ~ = L. x ,•XjXtt~ Y,• Yj '/t< Ye ~i~ke 
,:;1cc "' " 

c{ 

+ L Xi' )(jX~Xc Yi'ùYtt'I( .s',J fttc ( '1- .fq s ... e ~\·lo\) 
ijkC: 1 

é 
+ L x i><;jXK'K<Yt'°YfY1cYe èùc.~je. (i- S;j~k<!S,·11.) 

i jke-=-" 

• ;-- L. x,'><.>' ><kXt YcYjYw.Ye &'i c J';'< ( 1-SIJ ~keS,11.) 



-Uh'ltJAAt' l ,, <::tril-uy"'f1-•a. dt. C c.c,2.)1"'1-1 , I 'b\· ( l~) , "'"" • 4'..e (e. lemmo/ 1er relc.h""" (➔) ~ ( i il de.~1l'le.r, 1-: @ 

c~(C1 ·C1.l =- (ci.+1r'fc,t)(c1..-1/~c,-c.1.) + .. . (2t) 
2 

C1t.Ci.'"(c,·Ct.' = [ (C1.+1/'<c,l),_-~c-ic
1
:](ct._c,;J\.f) +... (ti) 

c~ (C1 · C1.) = ( (C.,.r1/1f(1~) 2 ➔ ~C,.Cu~-J (c'l-c,Uy) +--- _ (it) 

c{c; (cl-+ "l'<Cu . .,_) [ (c:1.-l't/'fc,l)-z -t:j-c 1.c,~]- }c'c,;{c·z.fici:-) ;:;.{c1.1-~c,~)[(ci+ 1M,tf-}c2 c.f } /
1

~
1 

ci7-c,_t. - ( ci. -t 1/c,c,~)'l..- ¼ ciq~ + ... Cu) 

c/> (c1-Cz.) _ ( c1.-Cc~/1t) [ ( c i.-+"lc,c,!)3 + J cieci' ( C'l-t1/'1c,2i. )] +... (26) 

C4.q C1.. '< = ( C 1. + -f/'(C,~) '+ -t !1. C 4 Ct1." - 2d ci'' Ccz./' - ~ c'lc,t ( c2..-+ 111( c,.,,t-)' + •-' ~) 
c,4ci(c1-C1.) = (c'L .. c,~/it) [ (c?. .t-tlitc,l)1--L c1.c,~ (c1...-11140J-)] + .,. ) cz«-/ 
ctcf = (c"441/llc,~}"-f..c"c,,lf-+2dc,~c,ij'l d \l,c.~ (zs 

c-,6c.z.2-{c.-c,) = ( ct.-GV") [ (ci.4 ~f'ICt.:1-) 4 -?,c<f c,~<t 1--ZJ c,~c,,}1] le.'~ (Je) 

c,.,~C.z.' == (c 2 ... "/vc,~)s_ ~c 1 c~ (c2.-t-1fqc,t) 1 + :2.c."cc'f. (c'L-+1/'1c,t)- 2dC",c1~j -+ --. (11) 

CoMn\.t c;1•ez." = ct'<C't\ el- c,.i.(Ct · C't.) = c.,_t.. (~ -<:1..) ,1 '1 C{ dev,< terme,enf)foÎl'IJ . On feMj>b,e. le. tr.vl-~ l' G,.(6') 

e\-dé"vek,1,iuz. Q e"ac~ dr""' <c:1jc'C.1èl c:la. cc.(c..,I j//Wl~CIII~~ (o,,cho,:ii't (q a;,,,,yc,,c,,,,.ft i=j-=i dCNV (1i),(z.,\ 1(l0)', d <?:1-)) ~ / 

U(ç c l - L.. ,,:.; ',. 1·c j z.._ ,-~· · ·- ' ( J. '< 'f • (.,1.à 1 
\ 1, t - , V\,·J· , c 12. + , · · 1 C C C C ,J' 

. •, : _, ', ''~ / -1'1. 1. 12.,'\ 
~·~~.J\.I( /: ") ..n. ~ - ~ ~I} ~ 7f' s ~ ✓ ✓ ✓ v v V ✓ V V ✓ V V ✓ v' } 

-5lol. == L ( ~o, 0); ( &,o) j ( î ,2) i (610 li ( 6,2); ( 6,'(Ji (<t, o); (C(,2) i ( « ,«); ( <4, 6)ï (Z, o) i (i, i.); (i, If-) i (,, ,Ji (2,81 

(0, '2)} 

f de ézc\, f <le., 
~ ~.._d __ ...,,,-____ _. 

:: Je.((] : -:=. Jc, ... C,i+-\1 

[c+@] ·- Mc[i.J 
On vh'l1~ 

r -()()(,_ 
l dx l><I" e 

ffi.d 

O.lNI' : 

(35) 

lem~d •• . J . 
Prewt c(. k7J.odr""'-,ri,•,rt 
lem~'2 ., . 
Pce.,vc: . , . 



: OK ~ i"dÎ,n 
( cf. f'IQP-~"·c: ) 



f dv, Si(v.} Lo.[.ftS,·] 
{i_d 

+o<. i 3 
d1r-'< dtZ s! 

61 0 z... z. 2. 

,,-2. d+Z d 
+ ol..",o L- T ï: 

tJ. 2. 1.. dt2 4 d~1 d+3 d+S 
+ "·' l. 2. z. 2 -y 

lo~i'cc 'ef b co.la.l '},'11t1>~i.·'f--c • . 

• - )l'G!. _ · J'ko. _ 1.6 +'2.'.7-d +e-d~ 
VJt_ - ~ - 3'2d 

1. 

î{d/2)Î(~)f(~) 1(~1r 
f(d·t') T{d--!i.)'l 

_, i 1 
clt<f dt2 cL dt I d+3 

+ ~6,1< T ~ 1: ~ ~ 

+ o{ z°d-ti.i ~ ,,J.t-3 
~.I{ 'l. 2. 2. 2. 



:= H(c,,c.1-) 
H(c,,cd = J1t-D)d {frc,)'z.-: 1-+n} clcl -1-(:11-o){d-1..) C1. i./ 

+!_~C1'f(c1•C1.Y2°-A_,_C1 6cf +1_fd-1)~1~~~ + ~ cr (c,-cl· - B c/(cz2 + B (d- 1.) c?c2.q 
=@B (d-'l.) c~'-c1.~ 

Pewa3e dQI\I k centre de.n\Q1(( : {;tl,.11~,1,•fi~ d,rec:h211\.C,14\- com"'C dc;irtJ le o:tfc.e1I précéd,,,t. 

( 
,. (Cta) ( ,. ,/ -z. )'2. 

6) C1·Ct) ::: C -"t<tCti. 

(i) e,..?.c.,_"L (ZJ) (c'--1c"'" c,'t)Z-- tczc,t t- , ••• 

C
l; {6,) ( 1. L)1.. -1 t. ·· t. . • a> t = C. +1l!{C,,i + JC -';1t +•r-. 0 

® (6c) 'l. [ - ,. ,f l c.,« ( C, ·Ci.)1- .: ( c.1.- f/'f C,t.,.l ( et+ 1/tf Ci~) • "'-:r (.•c~ J +•r" 

6 1. (3o) ( 1 t) Y '1 '1 '< 'f ® c., Cz. == c1.+ t'C(Co. -d'L c" Cet. + 2d Ci Crij' + •.. 
© c," c,." n.rl (ci ... "t"c,t)'f + ¼1. c"c,:! -2d c\"c,'5 -}c1 c,Z. (c._.,.,, 1«c,t)l-· -t ••• 

@ C;"(r. -ri)-i. <611> (c"L+-1("c,t) (c1._,,,.,c,~)'l.. + · .. 

@ c/c1."< (-i") (cz..-t,,l'fc,~)[ (c'Z.+t1,,c,,?)2.-âct.c,~J +-.. . 

Oo dè~lorrv.(l) CAVCUNI (~,b~I ~ CQlwl .ry111'1ol19(/\ (el\choO/'J/Pf'lt è=j=~ ~hl'S (t) et (E'\) : 

'5" 1 J 5 1' .) " If 
H(C\,Cll = e,_ CX.i,j C C.z. -t- c__ <S\j C C,t C, Cci.

1
1 

c•ij)eJ\oi. li,jje Jl ~ 

.J\.ol ~ { (r,o l; (€.,o); (G,ll; (4,o); (Vl); (¾,~) ; (i,~); (1,,); ( o,s) ; (o, 6 ); ( o,t l Î 

.J1.i,: t (•,•l~ 

(~:t.l de(,., (i) ;> 

f dv1 O,j {"V.,) Lo. [J'1 l)<i] 
(Ud 

,o=:>-16' 
, 1( 

(l) 

Q) 

(3) 
{ 'C) 

Cr) 

(,) 
(q) 

(go) 

<Js) 

(10) 



-r(d-<1)1· 
l--------...,,.. 

q ---Zd = 1T2 2 

q ~ · (d+1)(d-t3) 2d ~-8- Li -2d 
..1 a1. - --- 2. 2 2 2 

,d{d-1) -<S'(d-t-,) 

- ~ [ ... ] _ «2.. ' j f't (d+1) (cl+s) 
d(d-1) (d-1)(c\-11) 

Lo~t'c1el de ~lwl J' '"""°l'f< ~ 

J>t "'- _ 3+6d+-'2d'l 
7- - • &'d Z~t. d(d+'2.) 

{le) 



.. 

" Mo = V1 SG -1- C ( -1 - o .. j) 
Ncv( m01tro,v ·~-r~~t~~ C=O. Pcw-Ga,',\ ruffiè QQ {~vir,· ~'û pcvrlll'l chc.1'>< dP-111\é d~ (et,j 



=o ,. 
M,'j = t1 ~'"j , ~vec. : 

n= 

d·l 

TT 'frr 
1,(-t-1 2.. 

2 k-+-'2. 
K"' ' 

tri 1 d 'è cm(è t•1'~ 
0 
~ 

=o 

\'( K~:: -t~) 
'2. ï( ":1

1 -K T(!) 
d--'2. 

î( ~')) TT 
IC-=- '\ i('</z) 

- Î ( (d-i~t) 

f(11 .. ) 
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11\ler~d1"uiet NZ.t~t nevt11)1<MJ po, p~kir. Cect• ,i\d,~ve do,., Jvie. ~vet le c~l<-ul °""' ô<~flM''""' o.,l:,i'!•rc,11're e1\-rwlJ.t.a. 
P<A,r coo(Q.(e, (jq\ 1 cM,.,,e,,,v tM ,e pRte { éc: l t.

1 
po,r lcC(uel ê; eit ch°'i1' dc.111 (c, clt'rcc:.l-i'çi,,, -6·><« d.Q.~ • 

~ Cho0t:sM>-1U de. plv, ei dcw 1,a_ pb11 e-rri' rcv- ~ ê 1 , ~ l . 
O,. ~ c.\cm d<m1 ("' f>OJC COv'ICII\ICf~ 

~ ,.,.e" n-:"""' ~A . N ..J,-J N ,..J,._, ,.,,.., 
u = v .. , + v ~ei. -tu.i e..r = si"e c.cA<è e1, + .n11e 51"~ e1 + CPJ e el 

= J'IÎlêCC1lÎ ( C:à/0CO'l'e~ +-Ct:1><iJil1t.CQ.e",. -.f(·lle~) 

+ IIÎ\9 tt~i ( -J'lH~ê .. -t CO,~ è-J . 
t- C.Ol $- ( .,,., 9 ~oJ~ ~ -t JI~ e M ~ ê,,. ➔ c0161 ê.,) 

:::: ê1 [ JthQ C.C'Aé;_ CO>@C0,4:l -.fli-16S1~q ,l'Î"<è + COI &Jl"ifiCO>"e] 

;::::O"; 

-t e~ [ tthê l.C/1 i CO')~ s,;, ~ + ,N,. ~ .ii'i, ;; c.of Cq + c.01 g , ine "" i\ 'è ] 

==-Oz. 



=i 

':f.t '='1 ( -1-tcit • S - ~ ) 
\'2. l2. 

-= ; (•Hd°H3 -~) l-;rl 9-1~1 - t (1tJ)?. (;13 

• ca, c= 11 j.::3: 

\__ 

= 1 ... 

- ; (-t+~\ ( -1+~- </) '"'l 

f (-t+l)(~-~) lnl~_c:,.? 

ïi = 4 

._ =. ~(-1-r~-(() 



© 

-
=- - ,(,+-~{in-[(~•~"' \ ( 1 / ~ --c· '\ / 

1. ~ ~ /ait - CCS"<('f an~ - t rlt1i-G<.0J ~J\Î\~ - 4 CC?lj'Jl"-((l 
3 :i'-J 1.( / ., L---,.---- / 

=91~i/J.'J(''· 

= - -11 lfjl n-[ (-t~':i) ,i ~1 i,1. - ,,, \. ] 

-=- - i(1~~H;1s.~[ 1+~ -q] 

= 1 (-t4-~('3-~ 1-}( ~1,L ~ -

A"'ec œ lelll~1 l'&f· C&-)d.e\l'IO'ft, : 

f dv1 o.3 (v~l lt CJ11 O.'j] = ; { i111J(1-;'.l) "'""if d~ d:-!_z -to1(Y1)ftCl{i) Oij (~1.) ~,-~j / 11 
~ œ~ 

(h<A'1:r~ de. v~'ctble.J ~ "::ftH _V ; 1~ .1, d<hlc Vz.= y_ --c; . Aw,·: 
..'!,.H ~ ~.Y.t-Y1. -

Oij('v-3)~,-~~ = m( tv~),(V~)j-5(1J-1),..f,5) ~,-<Jj . 

= ,,,. ( 't. Vj ~•~; -~j - VJ ',) ;q,, ql + ~ ,. "! ~,.q j - § V 
2 
~•j - 1 r ~•:j :'ï ,-j l •·s 1, 1: :•ï ) 

=(11, 8 )1 =-(ll ·'ô)~'l =:.: (v-~)')1 , - J'f -~ ~ e, 

( 
'2. { ) '{ ,\ Q 1( ..-\ ~ ig .,_) = rn (11-~r\.. - 2 '" ·~, '31. + :r "·:l 5 '\. -¼- ~ - ~ J - :1 
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Weanm01 hJ, ,1 a il-€ mc,t,h~ do111 le COw\fex\e. dv 3Q3 -fu;1leM-c"t ,oelaJh'\~ ~ve ce, cc,, t-~i<J:o.tJ /2~~ 
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/64 +-~-- CC. C l + "256 + C~i -~ + ~ + / 4 
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3
-· c 1 ~12i d -
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S,iceM SJK îe,.., (-t-Sjel = L- ~ -t< Sk<a Se1t1 i~w. &11"1 - L S(ic Îke ÎeM 6J1e ôtM ~t 
k.(m IC(lh 

= Z.. t'k &'Jk [._ J'1ee. l_ ~e"" - L 6ii,c <ljK L.. ô'te ~t Z ~e"' 
1< e m k. e f'\ 

6 tJ - L_ 8,1t fJk cf ICJ 

=o 
~ikeM gj( è~M(-1-Îjk) = 

K 

L ÔIK ~K~ ~em SJ~ ~ kil'\ - z_ ÔÙ< ~ke ôh, ÔJt ÔkM ~\iK 
kh'' Ktn, 

= z_ dl',,c z Ôke Sje L ~kPI - z &'cw. bjk > -i~cbJe. L geni Ôl(tn 
i.< ,e m I< __ 7 m 

= ètj - Z.. &\\( ~jk Z Îkt ~Je Sek 
1,( e 

= ôt',i - SrJ 

=O 

~ake"' 6jM 6ke. ('l-SJk) == L \ '" s~e ~~()\ SIJ·t'I\ f kt - Z ~(\< &k< Ser,\ &'J·M fK'l ~,iK 

1ee"' ~tl'M 

= Z.. gi'k Z.. SJ<e Z &'e"" S'j/\1 
K e t"l 

_ L_ ~•·K S'~·k z_ ~kt L_ ~(~ ôjM 
K e "' 

_ é.-J· - Srs 

0 
P l r f 1our 1es-J<mt""'' <Avec ~J,rern r'I rufll'l:- d..-é~jer Ïet':ckceJ Céj bn..1 (1qd) ~ (~~f') ,et~obh'<w1t o.,>vi ((;,,n-0ïw.1 rèJ1Jlt4 "J. 011Q : 

èik Sem (-1-S.-e) SJK Se~ (-1-J'j~) - -·-- Z. ôiic S<lm S~·k ~ - -+ Z.. J'iw: f(tln ~\-~ ~!,( ~~e 
Kem kt~ 

- Z S,·k ô'~()\ S' i( SJ 1e ~ -Z. 6, ... Se"" .fJk ~ J}e 
~M k~ 

::::: Z di'k ÔiK Z Z. &'eni -t Z. ~ -k (sK Z. ô1·e fJt L ~e'" 
k lm ~ C. tn 

- z ~~ ijk z:. Ûi( L &'~/1'\ - z ~(K Ojk L \\J( z._ Ô(M 
k. e .., '< e ,.,.. 

= d &'1J + Sii - S,J - f,:; = ~ïJ (d--:t) (1<.t~) 



~ik fem (it-Ît'() 6je ~"\cm (.-t-~1<) = L.. 6i~ ~(fi'\ SJe S-.cr11 + L ~ ... ( <\tM ~ ,·e. SJ°~ f kt'\ SJk @ 
lcem kem 

- Z S ùc î tm 8,e. ~e. ~ 1(,-,, - z_ ~ -K ~<l.tn ôj<2 o km ~)K 
ic e IY'I Ile"" 

== L ~•'< L ~e L ~em Sl{m + 2 Siit ~k L ô,e o.je.L_ fem fKm 
K e M K e. m 

-z ()li( L s~e. ~( z. ttrn [1cll'\ - 2 f,)( ~k z_ s.J·e.L ge~ 6km 
I'\. e fi'\ .._ e "" 

= L.. fi't-.z do'"- SeK + L. Si·.,.S11·k L ti·tl ~e. ~e'< 
K ~ k e 

- z:. ri·~ 2 S,<t S,ie 6el( - 2. ÔÙ( &'JK L Sj< reK 
K .e_ K e, 

= X +- z ()i 'ic SJ~ Sq .Sh~ - L.. St'K f\l· <l',~ - K 
K K 

0 (~l(e) 

S1·k. Sen- (it-S,·e) (j"" SK( ( ~ - ~,;\() -::::: L. Ôi'K ~eM djrn ÎIC< -t L f1ic îem ~\~ fJP\ d\ce J'JK 
1<em 1<e"" 

- L ~\< J'~"" t·t ~"" r~~ -2- 6ti< dern ~hl J'Kt. rJK 

l,(~m l,Cllll') 

=Z~~fuZ~~+~~~~fu~z~~ 
K e. it"I K C ~ 

- z. \l.C z._ s\~ L. ô~ ~~M -2. fil( \\)I< z.. l)keL ~em ôv'M 
ic e "" L< e ~ 

= 8',~ + L,_ &'1k ~jK èit'Si'K -ZSi·~-5(: - &,;; 
K ij • k V 

== O (i~f) 

~•'t SKrwi (1-ô,'lt)ôJk ôtm(l\-8Je) == Z.. di~ Sicl'l'I ÔjK fe,.,.. + L 8,•q Sw\'\ S11

1< \jk Se"" fJt. 
1te1W1 k~I)') 

- L S,•,_ tfwm Ü,"K ÎJ1e <Se"" - L. &',e J',c,t\ f~1c f em JJe. 
l<tfl'I l<CM 

= L 4J'< Z. Sie. Z. s~('I\ Sem + Z. ~ '" <ljK L J',~ ~e. L Ô't<M Se~ 
K C, I"" K e. "" 

- L fil< tS'jk z_ s ie L. ~l(f'\ St~ - L s~ .. < z Sie SJt L si(,... ~ein 
I<. e. - \,( ~ /)'\ 

g\Ï -t S1:ï - J,~ - t·J· 

= 0 

&t fk.M ( '1- Ô11C) fJt ôk.m {-1- fJ·k) = L <},'- ô l(fri \\Je J\cm 
Kem 

1- L [1~ ÜKh\ f1\< ôJ°e SkM &J·k 
1,((11'\ 

- L Îie. SKIV\ SiK ~Jt .S\cm -z. r,-~ ôKm ~je bkl\'\ ~SK 
k e"" '< e"' 

Z. L. 8ie SJe 2.. ~k~ ., + z_ \lc'it ss~ Z. ~ie. ojeL gk.M 
\<. e. l"I . K e, ~ 

-Z. fik L. fte ~·eZ. 41<"' -2 &'J" L ~\~ ô'~.e. L ôkn 
K e. M K -C. M 

- d ~'J -t ~<l - ftj - ~J 

=- S,i (d-~) 



·sie ~l<IW'l(,t-f,tt) ~im Site (1-8it<) - ~ r-. r r . ('I T 0 C" r- r- 0 " " - c::__ 01(\Jl<M ~ ·/)\ ()l<t + L.. Q 1'( a km o,'k ~j"' o Ke ~k 
kem 1ee"' 

- Z Ôtt. fl<M S,·,c ~"' Ô'(t - l_ fit ôKM dJ'"' J' Ke flJ'K 
"em ktm 

= Z r bie S1te Z dl(m ~ -IV\ + z_ \\l'I( S'jkL. Sie tKe z. ~kt"\~~-/)\ 
&.\ e ,,, K e M 

- L fi·"' L 8,e 6'kc L.. fK/t\ {j'°' - Z... ôJ°K L. ~•·< Ô1<e 2. ..S1<"' \\j"" 
'< e "' K e "' 

= L. L. S1~ <S'ke &'1cj + f.J - Ô,'j - fc·~ 
K e 

= 2:. Sc'< 8~·~ - 11,~· 
1,( 

== 0 

èim Si(e. (-1- ,çjK) ÎjK J'enl (,t-fjt) = L S.()\ fice sJ·I( d'eM + z f,;.. Î1<( J','lc dJ~ fer.--i J's, 
- ~M k~ 

- L- &·"" (}ICt fi'K ~~ ~,,., - L. f.Ï7> ficc ôjK ô<Zm S'je 
~~ ~e"" 

-== Z.. ~K Z <>l<e L ~,;,. îe/W\ + L Si·I( ~-k L J'1c( ÎJ°t L- f,ii-i Se"' 
K l. l'f\ k e ""' 

- 2. Oik SjK L Ske 2&:,,&m - 2 ôJIC L- J'1ct Sje L tn\ cr e"' 
a.< e _ m . K e m 

= Si·j + Q(J - fïJ - fij 

=O 
r,M d'I(( (-1-<f,;c) ôjt f 11.iwt ( 1- dl)

0k) = L-. ft'1tt ~ke. ÎJt .f ktn + L t,m S'l(e. nK ~( fl(m fJK 
K(M ~e~ 

- L. &ia, fKt J'1K ~( ~'<ni - 2 \\,M dkt fJe [KM çÎJK 
K(M ke~ 

= L Z. ôKeJ'~e. L.. f,('\ S""" + Z ô,.,t SJkL. fi<e fi~ L_ ~,it, ~km 
K (. /\'\ I< €. M 

_ '"5" fi· z... t11.e '1:,e. L t\~~ _ Z. ~d°'"' L 6Ke SJe. 2-. S,·~S1c'"' c_ lie v K t, /"t 
k ~ m 

L_ <l('< z. J' K<? ÔJ
0

( -+ \\(j - \)ij - \) fo 
K (. 

- L fi'K SJK - J'i-_; 
I< 

=O 

~ln\ crke ('1-f(k.) dj"" f kt (-1-(\jk) = z_ (lei>, \Îke ~"' SICe. + 2... 1 J\;,. ~Wt -S'.-ic <i'Jn J'ke ôJk 
~eM kem 

- 2. f,~ J°'k( 4l°K ~-~ Sk~ - L ()ln-. J' k~ .Qrw, ~ke SJK 
K~m i<em 

= L. L J'l(<a L Î1'm ~-m + L fc·k ÎJ~ L 4K~ ~ -tt L ~\·lh 'fJ~ 
Ke. rt"I k ~ tn 

- L <Jt'K L J'<e L S,·in ~'" - 2_ fJ·k L <lkt.. L.. S,·/)t SJ,.., 
K e "" w e "" 

d S,J + <f,J - rc3 - Ji·j 

J',•i (d- -i) 



Vh'ktu,t lei relCittlÔnl {'j<(c) a (ll(f_) d'411J (:?'<~) il Vl<mt: @ 
Q, Cl' Q QI b" ,b" 1 M il<e.wi M~ ltlll\'\ b b \hJ + - 3 (d-1) u(j 

'3 
&J bQt'4' [ 1 + <1;1 J 
dt2 • -1:,"' <"'.. (iC(1r1) T IO VIJ. 

Povr trowet H:e..,.,, M~"'~ , d hfh't de repl"(>f\d" l~ l'èJvll-c.t {s~n-,) qvqç, i=~ .et-~" JCl/\'\hlq'\f ru,.. C:: 



Pa,, \e cc.lc..,I d\, f (c't+ c,UC{)tç.t'c,!: 
1 

°"' r<apteAd I' e><pl'ElllO'rl (15) dcvv (Qreu~ W\ 1iau,tn,(ml-e de 2Cl)'litëi @ 
_le CM1ptevr e11 lCC~ck rcm'hoi,, de.vu le, prod.lAC'J :r t1, Kl' I,I' t111 1 bH, : . et M b I explC!l4ft't à (qcrtle 

OI'\ cc,jllVk?. 4/u. foi, l'Eq, (3S) da"' (a'fveHe 0n ,~tri~te ck 2 Ch'li'l-ëJ (~ pN!.m1Q/"' ~p~evr. 

Üt1 Cl : 

J dc,dc11.le_c:,t,{ f de. ë1.c' (C·Cn,) K"i'•Ctt) = 2.1 M''1 r1.J M2.(o] s~ + iM'''-(~JMi.(oJ è(j -¼SiJ d t1"'"c1J M""coJ 
~d l].d 

+ a, s,1 [ G},~c ~.!1Jû +(f ~~l~_M~fct]\ ; Mîii(m1•0 'CJJ tt 'c2~ 

'1--ï'î"cs1 M' !FI"'~~] M
1
\•1i1'Co}' 

- l171cm1jo ~] b••(® - "' - 1(o 

1 / ~iJbT~ •r.----+-- i-(1] . _ (oj) j 

\ \ Œ~;7. b"~(1J ~~E~~~-~~-~-- _':~-~}--~- tI1]~1-
\ tp t1 u•csJ ~U~_11:I1._ !L l?"r:ïJ ~~c~~· c,rn 

~ ) ~11••~] M'Co -M'''c 1J tf'.:0®'''_(_11 H'cz:p 
~~-~J) +~2 b L(1Jl>

2T -tl bh[1] g(o a.i)bbJb1t 

&'j d~1. l11'1.(1.] M'Z.(OJ 

+a. <lq [- d ( <;21 M"hm·t 2] + M r.. [ 1.] M' ( ~] - d(~•ll M '1:3J M'( O J + i M"C3JM~2] 

+ ~ M1
/i.(SJ n'l.[o] - S(d+'l) tt·c1.J M'L[2] - S(d+z) b''-C3] M'l(o] 

16 1..'2. l.(8 

+ s d~:'\' ~'[1.JM'[oJ] 



= ii~ T-- stt I.'' [ 1.]11'(0] + I 11
' (:1] 11' (2 J + ~ I 11

,. (3] n'co] + i M"T1JM1
[ 01] 

+ a, s,1 [ z+3;+<1' r'.'"c:11 t1'[zJ - 3(~21 l"c:1) M'(~J + ½-S:.'· C1J l11
C6J _ ... 

+2+3d .. c:J?:r"c3J M'[oJ - s(dt2.) {è3] H'a.[oJ +.! I"[sJ M'l.['f] 
8 8 8 

- .?(d+t) I 1CSJ rf''[oJ + _!_ I
11
C:S] Mi.('2.] + .!. I"'[=,.] H,.(0] 

6~ 32. (28 

- -d_ 4(dt~+~2 Il/1.(i] t11(o] - ~ M"'r1.J tfl<tJ - i M"'-(3] Ml.(2J 

- .!.. M'~(5] Mi(o] - ~(2+3d+d"')M
11
ê11M1.(o] + d(dH) H

11
è11 M1.[2J 

64 8 - ~ 

+ d (d-n.) M"l (3J tf'(oJ + d-+2. -l +3J" 2d 1. MuèiJ 11.(0] - <!±3: ~{êiJ b 1 C.2J 
U 3 ~ & 

- d-tz. M
11
C3J b1 (0J + dH ba.CJJ k,~[o] ] ,.,, 

24 ~~ 
On Q : 

S -c,t1J d 1.11 -z.cl. vc'" ~ 11... ~ u, ,, 
d Cn \Cu.l e ,de e C,i, '\1. î =- - M (i] l'Co¼!!f -+ ½ M '-c11 I'2.CZJ s,, t- ~ M l[3J Il(o] s\î 

~ ~ • -E{ft'1'"r1J~ + M11'"C1JM~CoJ ~.·, . 

+a, s,, L {Fi"'tJ.] Ù Mè~ [~ J. M
1

ê1JI1 t6] + -M'hn'-col) 
-! M11

'[3] I?. M è.lJI.i' "SJii(2.J 
8 

(38) 



011 éw;lllcl le, e><r~JI~ (~S) ~ (Ji) o.vec. <h1 lof<.fel de c~l,.,\ 'Y"'hol,~ve. 1 ce <t\,t' dc,11'1e de, eyrt>lllnt( ✓tmpl,'(·,.te, @ 
~<Nr c.e, 1iilé~roil~1 ( cf. na.Jhe.w\c.h·, .. ) . Ccm,.b,ho-f't ce, e><,~IIIQftj C.CV>< ~b~inll (~l ~ ~) 01\ frowe (d. Me.~e'l'C.~~~) : 

e (A,i) =-(-1,.1) : 

T2 = 0 

~-''' == 0 ) (-1 

l et ""h'C/ tac,)( JoUte 'I~ O."'tt. Wl ta,•ct'el di. ccJ, .. 1. 71114.,,l,,ve : 

7 ~~I = ~ W [ .f '"' V • f <11 ] + ~ W [V~ f '°' .f<"> 1 ' nv.r ' " :'-' ' J-

b

- ,, ( 10 * .i. î..>t.!. ·. ) ':,J+i.\~ r 1 -+- a -&6 -lotd+32~~+&&cl
1

-t-t8J4 J 
~-T 4\.. -r Vïî-+..,v, h V1 _0 32.(d-!) L i. , 32(dn) -- . 

. . 



('2-) 

(4) 

< s) 

(r) 

( i) 

(s.o) 



--:> -.1.-i(-ar ~fc;) = - a,, ~(c;' © 
=> 1. - 1 Ori Yc1 = an~ VCJ 

~ [a11C-1¼ ➔ tatC" 'Rr] = 1. 

<h= - Clr C1¼ 

C1Yêr(Ont qTlz.) (1:z.) 

-t 
OT 

2/;fl\ +CtT 2.a-, -t"CfT 

le, COftJ~iE'/ Cc Qt°C:, J/1. f(o,,ve,,,,\-; er(:4,èk c!e/ ct:mdïf-.i;,,,.1 1h1'hc:JkJ : 

f)(o) = i'I@ ==> Cj_ =hc 

Tlol =To ~ Ci .:::::-To 

Or o,,,, .r'-'Ît 01.1,,,· qve : 
Lee.\ - L'°'~ "'î"'1. çCrA, 1 - tM-t' n 1:•1., 
7/l - Î/1'1 p a Il I (;\ lq - {I\ p (;\ 0 0 -

f .r' = fl'.rpa. n r"'1. ; l.:,' (<1\ = 1:i• r ~ "o ~.,, ... 

a n r 11
i 

" 0. 

"" C<T l\o To '-

Le1e-xp<JJOV1b ck. dsrcl,~ .r<Mf-1i,di~d0r1t1 dt2. ~G yc1~"b,1d·é d"U11')')1'h1'(c:.f-~"1 . Daiv ~a ft;,.,,·tc p__,, O ,Q'\obt&n 
n(t.-1 ~ /lo er 1îtl ==<o1 lft.. le,, ~,t;,11dftvn t6, l,,t11(0J, et ff'(o) p.e.c,wwit eh1: do1er,.,.,,>uq; "" ~ ,'<Y o,.~~ e.-i az ccv 
(1l'\ o. (l1iJ(,· 0v e"fi'(>/ll'hi..J ~ œJ C11'd,~ ~ r,.coi:t et f~'* . 



© 
IA e,:ë"~..-:;,h~ clt1 tyJ. aJ-C(J, d2 e-é~ dtl ~n,i•~,~~~ ~~ ~11die n,\ Jy,i~'lt"'l d,. !:tt""hw' <kffe-;...Jreltw 
av>< ~'1'~ rcvh'elw1 ~~ lei O>QffrcrG\'\~J JQl.tr 11'~ pe,,,ck...-:f; ck r!.'e1ro.œ., OV)A.i'/ d.i~t ivt~pf. Ca f'e ~~-~ 
i-e'"roicl\i ~t ë~~ ée,ÎYl1'"êt F <lk c~~~ ~ ck \("À/IC.~le, .rpobql,/ Qt b-tiro.cK9, / a1iv( 'f ~ ohPt«f('IJ'llf}-

d/ ëc~l~ da1chQ"1fJ hr'°o/(\Q()\1~J'. Sait YE-~t\,<.(,·,Tl (c_ ch;,1Ytp C()tfJ(b.r41 Yt1(ü ee.\.c-./.,hiitr c,p,,c;~pc,,~ 

~ el"~r ho~i"'2. I Y<!,O er.c Ji"v,~t«"" p«r KAppurt CA ~'e1z~ ho-.r'r-a, abt ~ 

&'y(!Jtl = Y(C,t) -Y11( tl (-f) 

On Veil uh11w- &t (t(}JV(.(Ai''X c~,r "7cl,odyl\~"1'-"'/ $".,tll/ J.,.,.,,,"' eA ,e.pê~"ehiA\ GSl- fw
11v·. 

~y~(z\ = Jd~ e-,~·!. ~Cf,~) , 
o0 e et 't J~t \e, V~itahlRJ JwtJ dci-."'1/tnl d 'etpaCR. QI- de.. îerw-p, dffr.1,•e, fCAI \ 

- t1 - i/11(t\ ~ (" _,.?,. _ ,;:,e; ~ _fa 'à'lf'I ~~· r-) :>,, . = Vct 'fi1eM.:7 ~-
,S_ - -- - _.. ~ ;)r~ - .:,fC ~J -~ '2. 'J~ - .::,""1· 2 B•rt <A-1.. 

2 KsÎt\(~\ 

<: = 1t:.it· v. [t') , ⇒ J ~ ~ St = (?.. 1l :-,,, '11. , •• ,) f,, "'" { v. ltl i 
aÜ € ',iid<i._ H J•!f"~'e r_t-~ e1~ ê ... l..... d,;.., f 'élJ ~•,.. 1 < <e,~ ,<i-ÔI,< """" (., ,J,h.., 

o. (2'qtd11: JC"' 4™'l pti"~dllM\"""'"~. 011. o Qll\d: 

fJ((d == fn.!lc~, 
- nt1Ctl 

'll. "-(-c) == '[ "':'-rn(J 81A~ (z\ 1 

él,l!(t) = .fT$_(T/ . 
Tr1t1J 

= SA![C-t) 

, J ~C.,,.t f) -1~{. 
= - r VON (n J°fE: sf\ 

-p Y\H j:1"'fdee-,~( Vo 

(6) 



• Or en o:,,v te. h:;," \- qve = 

:),: J':!(-c) = :rt J-c >1~(tj 

- ~ J1:l\1et"t\ - /g(i:I .!.. ~ [-P n cM1 
/\te - l'\11 V"° 11 <" 

L..--,..,..,--- (c;,J:t 

-=:. -, flll V,H ~Il 

- ~" }c 01tC'd + f~c,.-) ~ ~ p ~ 'l,.rs-,Tt 

-=t> ;,.~nl!C-tl= )<!f!!(-c-) - 2.f/.K(t)i~tt-

(~) cb,.., (8) d,wie: 
r ~ (o?♦ r -'°.~•.( . 

'J-c!~C-d - '2. ~ ~(d - 2 p {f\ . Jc:{f e + 1 k 'w\c,, fr} 
Or-(7),Qt 

A 0(/~QI), dacl)/ e~ e,m,'k p-, 0 eM reirc,.,"'- htêVJ ~ ,iJt.1ltr.-t ck B.rey ~ M. 011 remor1~ ~ve eG ~,•r.( 

e1t~ pé~I- e><plrG1'k~+ ,w,,i'l-c ;; (1. te~tt-\v~ (et tlflM ylv, .ieu\t~-l- (;I-J cJ,'4-'lf> ~vi\e1~). 

(9) 



- ----- -----------~==-==------



:::::: \ ~ J-c SC,t1t,.(ë) -+ w~-(1:) 1 i.. ~ p~ ft V lcg\tf • ~&ff' Vt1 

= \ TE )-c S(.{1e/t) + p WICI' t~) 7~'' 
\J~eT11 

-==-'> V :r: ~?. Svt1t,-<1) = J-c wK_.c1::) -r w~-c'tJ ~~'* 
UfA·,c,int ( iftl <h111 (!1,) 11 V\èA-zt: 

I' cw-'t o ( 
~-e W"'-{-c:\ -p TT Wl(Jt) + i 1(.:(:7~(-c) + 1·ku ~ ,! -r~ j Je i 1

l!-~ % (IJc,S'-1;-' IJe, sw- ~ li',jV<.<1'1.1.l = -r ~ fde .,-•~\<1S~
1 ~ 

'-~---- _______ ___, y--

= '1tfle.:St.tj -+ CJe/Jei Su:-! '1e/'::/<i s-v.s 
Avec: 

\J'e(J(,· Sul -t q<:'j'lej Su~ - J '\Jë.~ îJeJ ~IA.i = ( 1 -¾) \Je.: q~ ~S 
1.,,\,...--

- cl-'?.. -cl 

(18) 
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Uh'lr,c.tfll: œ ee-r,tN 1 .e--e". (20) &-Aètnt- : 

ê: l '.),, w.,c,:-1 -1 f t· w., c-cl ... i "' 0J!( -cl • 1 k" .rc t' )j -+ ;_ • (_ 1c
2 w~ i -+ z (d ~~1 

"' w!<,, 1 

,r;-;;;;:-r 
; V-r=V7h 

- p ~ ê.: J dt e-,1'-!:. V, 1;;1 ~ ,,~ë''J' ytR. l * a i:: ~ V~~ ( J< • q l.· 8î+ Tn M'IJ;, ~ .. ) e~ 

"'f /Po. ( K' 11(, ~: • ,M .. 'v1t ~; ) t 
ll r.d -(~-~ d'T "' ~ s -,i-~ SV\ ,.. 

::::. ra K J' g e '7e,-i:~/' ➔ f O\~ dg e ff<, ht1 ~'° 

== f Cl 1(-4 (k.: fdg é•!•! l.~ ê.· ➔ f o,M,r ik:}d1-e_,'!H~ J'n ft 
J' "111 hn 

= P°' d< ... i k(êi: e~c-c) + p~M'ïk.:i· J..!!(c) 

= pa J<.l- i K 0~(-c) & -t ra M.\ i k~ (f) êi< 
Nohw ~>t ( dt-'1)1 ( -86 -lo Id +12 .& ~ +88'~ i ➔ '2 e,cl ") 

a.:: l<.t == ---- 1.-+ 01- ) 32(ô-1) s'Z (ckl- I 

(v+) cl°"', ('2-") dc,I\"'- f.r.c.~f : 

('>-.: -rli''") (!t )+,-KLIJ!C-<'J ---ei.c-c)J 

(Zl) 

(2J/ 



(0't" -rif~+ c1i=-i*k 2) w~11 +,k[ c-1-r1:M") ,& fr) +(1-p$t-~.,)ek(~i1 - o 

( Q,:-p~f•-+ { "t K2)W~1 == O 

~ tr:::: (d..-t.)'L ( -t-CA -8&-lolcl -t:s'2d-a. +~tc1
3 

.\-Z.îd't) 

"'- 37.(d-l\ ,1 "- '1Z (ch-i) 

"°"' t(À t\i,,u't-e. r-➔ 0 I 9'M d1h\O'l'!Jlli11 d::::.s', ~ reh·(A/~ b(l'l;t lR_ CAf,.,,I d( g,e~ .etc-.<. 

czt) 



(29) 



?> ;
11 

J-c srj <-cl = ~ e.!!C"'t") - 2 r t.;'''t e~CtJ 
A>v, (~o) delt(e,.,f : 

()t$~(1:) - 2rfltcr1 -2.pf;u')trJee'k~ ~_;_ik \\jl(,(t) 4 d-f2. k'lJ-c""e ... (c) ;- d+2 K7.$.PK(-c) 
. J' d u 2W~ ~ i~~ JL 

-== -?.f ~~~(,) - ~ _ . · , Jde e-,·~~ f//) 
U h'f 1,e,,11 t" ~ (<J - u s eu+' 'I "'---/-. (1 lî - "o c-, 1 11t ... ,, • 

~: J Je e -,Js~ f-t" ~ - ~ fd~ e-ik ·! ç;qt- ~:, 

(11) 

(33) 



( J~ +2p 1,_co>* J fE (1:) ;. p 1~"''f e~ (t:) + IK W\<11 (t) == 0 

[ Ji -r ?;"1~ + d;' 'l*k~] w~" -+ i k [ (,1- pf: ,4,•)f-"C-tl -+ f ~-P :,: K•) eMci:l] = o 

f Cp)t Il "' '2. ] L :::>-t - p 7T ; ï. 1. k W ~ J. = o 

[
J~ -\- r f-r°')'K-+ ch·1. ) xi' k i.1 ek (·d 4- [ir î(cJPI• + d-t~ .M ... k 1.J j! ( "() + ~ l k w~11 ( ·cl 

2(c:H T '2.{cH) d 

=-0 

e.= v"<t) V_!!!_,.,. 
- '2. KBT11lll -

Z = :1 r t.dt' ~ ((;- 'J 
2. Jo 

Y!Jt) = t'lo ( 1. + P t/E.of h i 01\ = - $~"'(
0
1/t-6 

(!' ; (•le ) 

T11(t / =- To ( .1. ~ p ~/t:<>) 1 Î °(ST= - ï <11/tc, 

7.i" _ (d~'2)?. ( -81. -lo(d"t"?2d"1. i',8-~d
1
+2.e~" ) 

'-' - 3~(cH) 1.. 1-~'l. 32(d't~) 

Sn(e,~\;:: n(e»,'t\- nt1f-rJ 

t~ (e, 'tl = vl.( ~ 't) - U t1CP1 t:J 

f1((/è) ~1(e-r) - it1Cf✓ t} 



Ré°Jolui5rn ~ fA.J tl,;.~, ck. k;. ,ëic,lvh;,, .s,-,,+ tic) J(hu<facie/ ~ œlCa, dt 8rey. 
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~ (c1.-_-1/1<Crz..')( ci.+114 0i.ifî- (C ·Crz...)1· (c z. - 1/.,_ C,1-1.) (C
2
+1/'-f Cr,z. ~ 

(c1-cz..) c}{ =- (c·--1/tfoi.-i.) [ (c'l-t-1/ltC1t..'2.)L.+ (r. 01..)1.] 

= (c'--1/4 c ... ,.)(ct.-1--1/4c,2.1.Ji.4 (c"-- 1l'(c,,.t.) (c -c,1..)'· v 

(Ct<1.)C16 c-i1.. =- (c'"-"l«c11.'") L (c'l~-1r"c,,.1 )~ - Cc-c,,.)'fj 

= ( C 1._ -1('( Cc\1) ( C '- +-'1 '" 0 ... 1.) 'I - ( C • Cn. l"" ( C 7.._ f /., c,:-) 
~G -Cz.J c,.6 = (c-i._,if'1C,«?'")( ( C"'-t 1l'fC,~'t.)'.I+ s(C•Cta.)1.(C't.+1/crCu.""J] 

=- ( C t. - -1 l"fc,,.i) ( c1.+ tf("CC,~,. )
3 + 3 ( C· C,~ )'1· ( (1. + "IC<Ct1-.,_) ( C 'L -'1/'( Cta.1.) 

Cc1-Ci.)c,'2- = (c'l--1/~c,l·) (c1.-t;f/'(C(',.,. -tC ·Cu.) 

= (Ç 1._ "'l'f c,~) ( c 1. _. 11"cf.;!) 

C'< - ~ CC( 
- 16 u. 

~ ( 2.ccc - ; C,i'-) 

~ (c1 -c'I.) (c,'-+c7-i) 

l2e,r01rOl"J &11-c~ de (9} : . 

}).-+~ _ '<o-d-
1(3, n ,[Tl rd d -c,\-CL,.[ ) t 

- d(dtl.} 1,./Gnë Vp;;ï j~ c, Cz lc,d e (1.tQz.dc~il c?.' + (1+'hd(~+zl f (ô+~) c,.2.. 

~ - ~ . d~?.(dt?d•'<) ::: - ":.,_"l ( 1 ·H)~ d.I.s!pl ~a'l..~'l -~-~"+( 1.-fO,z. 12. ( d ➔ d(l..)) 
+( 1.+a(<ild-nl +¾~+~L) (t1 ·ei)c,'l.c1..'l. + (~(,,i+a1.c.lfdt,)) - J+2.ai. (dn)-z. ::!) (c1.c7.) (r1'l.+c/-) 

'~ ----~··--"4 "2-- t '2... 4 2 

+ { 1 t-ll1, c:l(~l.') (d~t)l (C1-C-i) -+ ~al. c,"ci' -+(~,Q-,. ~?..~ d ;2.a~~0 C1: Cz.-z. " 

d-f 2. "' " ,1 ,, d = a'I. ~ ( 1--+ î) 
- 2 al. C'1 Coi + i: t:?1. (C1 •Ci.)(f cl- - z:a1.3 (C1·C1.) cf 

--o~ ±._i. (1. -t 1.) 2. - ..... .... 

+ (~ - d~1 a1.) (c1-cL) c1
4

cz.1. + ( ~-~ + ~ a1.~) (c1 •c1.) cl 

_dtl a c'l.r.6 dti (dn)1.c ?.C:'l.a] = o,,__(i/nl71 .... 1) T .._ , 1.2 -~--zr 1 i. i. '1 ' 

<((rd-•(3 .. n ,rz:,[d -c,"'-c,1..[ ( d ) ')( l-i 
d(d+ i.) vond V~ c,dc'l. lc,d e ,1 + a1. ;!(d;1 ) Ct-6 + ( -1 Hh_dcd;2. d•~ c"-1-

(R?d 

+ ( .i+Gt;&. (d+i.)(~O+'<)) (c,-c,.Jc,tci.i.- d~t( 1.--i-ai. (oH)~-t 1)) (c,-c,.}(c,L+c,'-) 

( 
d(dt1-)) (d+t.}'L -< (d )1. 

+ 1 + Gh.-r 'f fr1-ca.} + t ai. c1" cl + ai. s ~... C1" ci.1.. 

d-4-'l. lt '{ A ( ) ' '2. '1 ' '2.. ' d+2. ~ a ... C1 C1. ;- r O-z. c, -ci. c., c1. - ï: ai. c '\_ (c, •ci.) c.,, - a1. '3 T (c,.c'I,.} c,11ci."'-

+ a,. 3 - ( c, -C1.) c, If _ a dH. c. 1.c 6 _ d+l. C .,, '- (,to) (d-t-'t}1. ( ) 1 j 
8 1.. 2 1 i. --8- 1 Ci.. ~" 



ci.6 == (c"l. ➔ •1"c,l,"-}1 -+s Jcz.ê,t (c'L"'"'"c".,.) 
'1- t A 7. - Cz. =: C -tï;C11. 

(C1 ·Ci.)c,1cl= (c.'L-tf/vc,i.2-)(c"l.-.f/l(C,!} - 1c'c.t(c'Z.--1/C(C,n 

Cc, .c.,l(ç\i .,.,._ i.) = 2 c 14 - i c,z.c,-

(c,- cr.l =- c::z. - A/4.c,'t' 2 J 

c
1
'<c1.' == (ct..,."'t"c,1.1.f + (~~ c~fo'1-2d c/fo/) Cc 2

t %fo ... 7-) - J c
2
c; (c'l+ 4

1'<CiL..,_) 

Gt'f cl = ( c -i -t "'/f(C1i) 
3 

- 1 ciel ( c 2.+ "l"c,~) 

C1't (1.." = ( C t. + "l<t C,i...._) If - 1:_ C t c,:, ( c? -+ 11« Ct~) '2. -t J1. C" Cet' - 'l d. cj"t C,t/ 

(C1 ·C1--)C16Cz.,z__ ~ ( C'2- 1f4C1?) ( C2..t 1~ (1;') _ : (f1.-C~ 01..1{ -Id C-:j'-<criJ1 ( C 2 -1/qC~) 

(c,-ü) c16 = (c .. _ -f/«ai2-} C c2-+1IH,f) 3 +- f c2c;;- C c2--1- 11((ecf) ( c1.--11wl) 

(c1•ci.)Ci''ct..1- = ( c"-·-¾ c"i.,.__) (c'L-t1/cierl-)1-l c¼_·,t (c2--l/4Ctt.1...) ( c-i+1/1tCc%-i.) 

(u-c1-)c1'< = (c1.-- 1r«er~)Cc'l-+ 1r"al)"+ -Jrc'l-c;,;!-{c2.._111rcti.1.-) 

c/'-c1-' = ( C·+ _1/tic,,l)'< - ~ 2.. Cl(Ci2-4 t2d S~C,2-j4 •• -

-C1"-C2..-z. = (c 2
, 1 l'<Cr1..'l...r--- i ci..c,;: 

011 JuL,h'hle ce, de,t'nt"è~, expœ/1~ ckN (If~): ,,,p•-·------.::::::::-

\ 1ita - 'co-d-1 "" n \~ f d d l 1 -2.c'l. -G~ [ ( d'd •) ( ,, i)2K{(~ 1ti dkln)) ·3 '2- 1.. 'L-~ ~---\ 
Y - d(d+z.)~VoIC' V7,ftrï C Cu. Cu. e e . 1+a2.-~'_,._.. c1.+ •

1
/4 c" ~: ~ J c r,1- (~-~:!,~) 

(K'2d ----·-·-··--·-·--· --

+ ~t it<A1.~ (c1.+~C12.'") + ( ~~~~ .(~~:~~+~) .(~~~~/:~~)!~~-:~!~~~~) 
<I~~ Gh. (cH1.)(;d+~1.1 c2.c1~) - d:2. ( 1 + ai (d-tl)~-tl)) ( 2 C 4 - ~ c,,.4) 

+ (1+a,dl~+2)) C~F(c,,_- 1l'fôi2) + tGtz (c1.+.t/CfC,,.-z)
5-+ ['a~:(]1-_~!s~-~d_c..i~4-) (c 2 +1/vc,~)J 

3 ( )t. ~- (dtfl~ ·-- --
- ~ a1. ~ C -z.c,~ ( C '-+ -1 !te c.:-) -+ ai S ~ ( ~~~'11 ~ -____!_ =1s:.c. ( C ~ + 1/ff c,~ , 

- ~ a1. ( C 1. ... "''<C1t.2) + d~'2. ~ ~~.~ ( C't.-4 -1/~ c,-:-) z. d~ al. 3 
-i. c"~ :t

2 a, 2d c/' c,,,/ 

+ ~01. ( c~--~l~~~J{E:.t~"!!::2.:} {1 q~-~ -~ _::l~~J~-:~~.i~ . ~~!9:~ 
<1:1o•- ~ ........ . .. .. 

- 1 ai ~ ( C t_ -ffl(Cn.'2) ( C,.-t 1/'{ C,1.t. )1 - ~ ai d.fl. 1 C 'l..Cra.2. C c"+"I'< C,1.1.. ( cî.- 1/'( c,,t.) Â ~.,....,......._,,,,,--,..___.~~ ~ ,N~ 

-ai. 3d..\'2. (c,._1/vc, ~)(ci.+u'<c,..,,""f3"" a,. 3~ ~ clc,1.'-(c"--+"lt.<CC1."t) (c-z-11'<c,i."') 
~-~ tlJ~1'..J'-.JJ.Jvl\.}J\/\.NVvVVvVVI/ 

+a.,_ 3 (df1-z..(ci._,,'< ,i.t.)(c1.+'l~,,.-i) +~yrm~c,2.~C~;_:-~,~-ê;~--

_·;~·d~l ~~:~;,,·c:,) ~-~ ~--~'(c>,11,c,.•)' + /.J«l!,¼ c'c..J 
c;;;J'~_,_._:';:Y -~~_)~_i~~- C 8 j 

(((J"d-1 p. YI\ r0 rdc:dc .. l . ' . . -zc. l -c •. ~ .1. [ ( 4 -i) l ( --O{J+t) . ----. Mf)-. ~ =01 d~2(d+Sd + l •)=o' ~(u~,o) 
d(c:l-tl) Vo'lt"~~ J~ (1. l. e e . c'l+ï;C11. 1 1+ Oi-8- -ta1. s 8 =1>, cl ~~(?.hS) 

+ té~ê~~;~!ijt··~c~;.,-~:i~:~d~~! .. _-_~:~.~d~,~T + c~ ... ~C,i.~,~c~~-~~::1i~~~ ~a~)) 
- c"- 6 c" =;;: zc~-ic,. 

+ Ë~~~~) i+, o~(d~~~~-$~Cti3~~) • 

+iétc;~c C l.-V4C~~L~~~; .. ~-.P~-~~~-~( i +a, (dn)(d+1) (2c(f- A ~ 
+j~~-t ~,~)~-î~ét.-11, .. _ç~}\+ i a1.(~f .. fl1tc,~)> 4- (Ji.c:itc11. If_ ~/J'fa2. ~ c,l-4t 
-a2.'Jci.~~'!,.7:~,,1"02.t..? + d!i. c'f(c"-.+--1ll(C,l)1-+ o+o -a2.d\-i.'~tt'-(('-"'"C,i.1)(c-z.+1/"c,L""}

1 
+o 

- Gl ;J~(c1 +1/4(17.l..)'f - (d~)
3

(c'l-t/'1/I./C1~.Yt·+ (dt:)
1

01 J c~c,1.,..] \ z ~ = Oi ~ 'l{ 3d + 6" - sd-'<) = o, d~t-2 = o, d4t- ~ a2- cl~i ('lcèl"'l/4 3d~ 6 )-' ~ 
02--y(3d-.S-d-1o)=oid;1-(-z,Ho) -Clt_d~2-(d1-•) g '-f ==- o.._d~Z-(3d+.r)-,.%' 



== d~d::; e: ~~ iE2 f dcd~tlc,L I ë~c
2
e-C4't [ ( c'l-t ~C,itf ( 1. tO't. 0~

2 (3d+~))-+ î C'c-11,'1.(c ~ .. ici) ( :?-ai.~t.(cltJ~ ,-~ -
+ C 2. ~ (d-t'Z. -tai d(dn)-i_i:ï11.. -t d+-z. -+ ai. d-(dn.)-z.) + !c,~ cl+?. (-a-a.) 3c"c,.~(2.-a-z:~(c4-4')) 

'2. ,"2. 16 '-" --'2-_____ 16 '( '2. t- 1r.ic4 {li a c!n,~ >) 
::: d-tt + °'t d~"t) ~i. d~ 11- , - t,. 'Ï tcf6 

+ (2.c<1-iei~) (i -t-~2. ~(3ch•r~~i.i -~-~~----~~~+
1l) ~~c~c,~i.(c~~ûZ) _(-~~ :'f2.) 

A ( 1. If/ C ?)S' ,1 2.(2c't Cf 2,~'f ·") A i. i. ""]l • +- i ai. C + 't l1- + 'ij a~ C'ti. d2. Cu. - c:i J 4'-J - a.i. J c. Cii. ( C 'l. ,._ ""l«Ctt. 

+ d~1.. c2.c,1.'L( C 2-+1/~ a~}'2. -Ctt (d+'2.) ( f! - 1/'f C,( ( C 't+ 1/v Cn.") l - Cfi. d.;_2- ( c 2 +-1/"C ,'1: )'f 

_{s:lt2}1(C~-t-'f/qC1t)'l. +- (d-11.)l Qz.. Ci.C,1,"t.] \ =- t( .1.-d-'?. .+q'tCc1nH~di d +o'\,.~ -01,.(dnl1Ctù.) .t, f 8d = Û-<i-i+a,,l+Cl.,_d~(-?d+S-dl--d-2d-2)) 

~~t-1,0.~~ ~ dcdcu. lc.i~I ë1..cè-e'~z. [ ( c1.+~Ct1.i.)( c '< + 
1
~ c,i.'+ + ~ ci.c,~) ( 1.-taz.. d::- (?d+r>) 

fR'Zd 

+ C'fc 1. ( 2. -a (d-t'2}(d+'<l) c2G '-< ( .!i. _ a (otil(o.-6)) + c1..((e-ti)i. +a d(dH-)
3 -a~~) 

lt. d i. <{cl + (2. d 2. '(d 2. 1. -16 ').. 

c,~ a~ d~z.. + ( c 4 -ij c,~) (-ci-i + 0-z'" +ai.~ (3--di.)) 

+ i a--i. (Ct..f-'1/t,4:lcc;-t t ~ + tCiC,i.'L) + ~ a,.c2.
2 J.,_c"cn." - ~ a2. Cc1. '2. '2d Cj

8
C11.j"' 

- a't. J c-z..ei.,_i. ( C ~-4- -ff'{Cci.'I.) ( C ({ + ~ Q.,'< + r c1.c,~) + d~2. c-tc,:: ( C \{ t- a c,i + 1 c 2c,i.'L) 

- a1. (dnl ( <!- -1/<to/·) ( c""+ 11<.,c,.,?) ( c. '4+ ~ c,: +,l czc,1) -~1. d~?. ( c'< ;- ~ c,1 + i c~c"·t. )' 

- (d~i.P(c'<_L ~ c '1 + ..1 cic '1.) -4 (d-tt)\:r c'lc '?. J 
K ,-- (6 11. 1,. lt. 3d '1, 11. 

= C(c-d.-laA. f\.,.,-d V "2... , f dcdcn. (C,i.\ ë-z.c"l.e_c,:/z.[ 
d(d-t'Z.) v. Il (l(VI œ.i' 

( c 6 + ~:C +- Îc"ei1.'+ ~ -~-r ,~ C,t.ç; + ~) ( 1+ai.d~ (1dtr)) 

+ c'<c,1..,_ ( ¾ -~ (d+2.iscl+lf)) -+ C'Z.Co." ( t -CA'1, (,J~4~d+,>) + c'1, ( (d:t)Z -rt.l1.. d(~:tJ 3 -~ d:L J 
- e,; C<i. ~ + c '-f (- o:I - :1. + ~ -rai. (d-t'L)(,--di)) _ c 4- .1. (-c1-1. -t a-"" + a (dti.)(3- c! 1J ) 

! i. '< " 16 2 -a. "f 

+1oc1. (c1.+"'"c,:)(ct+ ,;i.e,~+ 1c"c,.<f.., ~clic,"-+c'c,,.1..-+ ~ C'2G6) 
\ '- (6 fi. 

-i-3"' ", d -z '< 'f '< d2 a2. c ei'" - 2 a,. Ci. Cj c,i.j 

-1 c 2 '2. (c' -t I\ ,. " + ,.. 4 1.. -1 « , I\ , "' z. ") - Gli J Cc1.- (& C C,1. ï. C c,,. -t i(- C Ctc. -t- t>'-f Cu. -t 2 C Û1. 

..\- dr; ( c6 C,;_"-+ R: C~C,,.'-t ! CC(Cc._")-ai.(ck1.) (c'f-a c,,.'1)(c'<+a c
11

_<t_., Jet(,,."-) 

- Cl2. di ( C g t- /~1. C11a.lr 4 Î C 4e,7. '{ -'-- ~ C '<c,,4 -l- cc c,: -+clc -i Co.") 
- (dt~l:(c'1-+ a Gi.<-<-+ -i ci.c,i:-) -t (0~~3 C<1. c~c,,..,_ 1 



Tl e,t -;ll11JOI~ ~ ro""'"r rëCtlfJ(~•- a_ cc-\cJ ~ eGI, ('t\GIIÏI dei111 (M NIJ\,, (QIK/flflf:>IJ.J. 

Il Fc.cv~ <ih'loer rw11e11rJ <20,1bë2l1 ck cc.le.,( "o/"";o{,f~. 

® 



'1 2. 
i llt = /JIP 

a " i.~ ) - ..3A C, Ci. tCrC1. 

~ -

1 1 



_ .1. î(d/1.\ _!__ f ,_ d -c,'-ct [ { -' , 4 ( , 2. ( ) 
- cl T(â½l} Œrr"(lt';' c,. leu.le -2A 1.+ai"A,cz. + At 1+a1.t A1C1. -A i-¼GhtA +01A' c/(Cf•Cz.) 

+A1.(1+aiéA) (c1-c1.) + {,ti'a11A}cz' +( 1.+altA +ai A2·) c/·ci.'-(c1-C2.) 

-A( 1.+a1.tA} ci.1-(c,-ci.) + ~i.c,'fc,l -ai A c-c"c1.'< + °; cl>c,.i.(c,,.c,.) 

-1 a,.A C1ffci.t(c1-C1.) + a,; A1.c1"c,.1. - 0
_;Ac16(c1•C1.) +laiA1.c/'(c1•C1.) 

-a1.Ac11.c,' + lai A1c/ct.4 -a-z. A
3c,."'c.,.2· J 

- ~ rML _!_ rd d -Cc"-ci.1. [ ( ) ✓ (f V 
- cl~ vînoJ c, c-z. lcu.le -1.A 1.taz.~A Ci. + A1.(1.ta1.tAlct 

a.u If 1/ 
+ A1.(i+oiiA) (C,t•C1.) + (1+01.~A) cz.6 

On 11h1"e ( l\ë:,\•~c 1~, ret~ ,mpc:-1.'r1) : 

Ci.'< = ( C 1. t '1/'t C,:') z. t- J C 2C11.1. ✓ 
C "L. - C4 + 1 G 1. V l - '( lt. 

•C11.Cc-1•c ... 1 = c'< - f6 c,î ✓ 
(C1•C1.) = Ci._,t/'<û! v 

E- ~ _(!_rGh.~ A) C~~(c,.cift °;c,'ici6 1/ 1/ 

+ ~ clc,.-z. (c,,cS -1 ai A c/'ct.1.Cc,·C1.) 
'l. ✓ 4 

- a; Ac/ (c,•c2} + { a2. Atc/' (c,':c1.) 

6_;-A~~✓ -a,A'c.'c~~] 

ci.6 = (ci.+1/qC,z.1.):s+ Jc 1,,r.(.(ct.. +'1/"c,:) v 
c?ci,1-(c1-c-..}:::: (c? t1/vc,..-z.)1•(ci _ _,,/'fC11,,..)-Jc2c,,.1..(C1._1/'{Cu .. i.) 1/ 

1-A ( 1. + a~ A(~ 1-,+)) c?C,:.~)f 
-+ (1+a1.A(\-1-A))c,'c,.i(Ct•C\) 

- ai. A Gf< ei4 v 

~-~A~c~~ 
" 2. / -----------"1 ---v 
- G\1 A c, c-..' 

tC,i.(C1·ü} =: c'<-~~~ ✓ 
c1ttc2.' = ( c z.+ 11~ Cu.z.) .r +- ( :2, c'< G~ -2d c,/'cn./) (ci. -t-'1/cc c,c.1) - } c 2 c, .. i. ( cz.-t 1/f< c,f) :1 V 

C/' (2, '< == ( C 1..., lf'(c,,.1-)"' - ! cz.c,1.t.( C 2.+ f/1( ''"'z. rz- -+ ]1. (Ife,~ -2d CJ"Cu.}'1 " 

Ct'c\.7. (c,-ez. l = ( c-i - 11« c,i.1.) ( c i.-t l/«C11.1.} '< - ( :-i c "c,1.., -2.d Cj ~ eu./') (ci. -1/" e+a.z.J ✓ 
C/<c,.1.(c,•Ci.)-= (C 2-l/yC,,~)(c 1.+-tlC(C11."'L).3'- jc 2 c, .... z(C~-1/yc,z?") (C?.+1l"C,:) V 

,c/<c.,,1- == (c'2.-r1!1{c,:-)3 - !c 2 c,~(cz.+ 1t<tC1t .. z.) 1 

C1'(c
1
-cL\ = (c,.._lf'{C1l1.)(cz+'/4-Co.z.}3 + ! c2.c,:-(c'-+'lvc, .. -i.)(c 2

-
1t"c,,.-z.) v 

(,1 '< (C1·Ci.) = ( c1.- 1/" c,,.,1.) ( C,. + 1l'(C,~ t + J' C z.co."L ( C 7..._ 
1/q C,z.,_) V 

c,2.ci6 == (c 1+11'<citl' - ]2. elfe,! +2c:1 c/'c,i./ v 
,c.._,.c'l,'< = (c1..,..11"c,~l1-Jci.c, .. "'-(c1.+1f'<c11.1.) 1 

cl c.,,i. ==- Cc 1.-+ "I" c,l.1.)'1·- j c'c,? ✓ 
Où°"~ uh"lùé ,,or "°~rop•~ ( celoh·,vv de"JÀ vén·f..ù/ è. \"' 1Wio1'1\ h 

O<. y) 1. ==- l ~ '\ y1. 

(x·'f)" = J,.x"y'I -2dXj"Yj'1 , jt l1, ... ,dJ. 

U\J.f.(c;tnt ee, dë..-e{o.ffle"'""dJ (,u) cb·v (◄ 1) il vt'cllt(A--== <!~1. ·j C-t'L+c,}·= ,c1.- c.,:;z) ~ 
V~<( ,1 îW1.I 1. f -2c'l.- en¾ [ ) 

:::::: J f(d::') Vi:rrdJu1dcdc,1.1c,&.( e -02~c~"C.ij'<c,;-t c'(~oz.d -rlai.di-+2-ttal. 

+ c1.({02d,.-1- ~dtoz. + 2 +îo,J-t-2.d+ 1d'2,-+Jal.J~) + c" (- i~i1-'<-f a2d1..- «a~d-2cti -al) 

-+ cic,i: ( ~-2-i+a1.l-a2.fd-}-a2.f d2 -a1.f) +c"a:( Î -1-a1.~d +1.-!at.¾d?..-a1.}+a1.) 

+c1 4 4 (-a2-a1..+a9d 1 i 1 ") '{ ~ z.) 
8 

~ i.!cl '16 1.~ +ain.d Jrl+l +C6'Ci,. -dîa1.-2az.+a~l +clOaz. -t ca (-t.Cilz.d-C(az.) 

-t" c C,z. (-aiJ-tai) +c"c,i."(-~'"+~1.-ai.;d) + c'1.c,f(-a1..A ·Hl1.d;) +c6c.~(.1~z_:?~,) 

+ c" c,t (at. 1.! + ~ _ 3ai) -+ (- az. ;--- Q,!) c2.G i J 
6 'cc12. l6cl ~C(.d 2.r'6 Il. 



e\-, 

+ z_ 0:·,; bz [ (] 1c:"' [ J+ 1.J J ' 
Cw)e..JI.~ 

CXto,o = Oi ✓ 
o(.8,o = - 2a,zd-~a2. = -2a'2.(2+cl) ✓ 

fX..8/l. =- -ai ~ +'h. = az. ( ,t- 4/J) ✓ 
o<.~o = ~azci-t -f a~d?.➔ 21-S"Gr\ :c 2 +az.l(10 +lld+:uz) v' 

o<,,2. :: -c:1J Gt2.-'20-z. +az. ! = C(z., i (¾-'<-sel) ✓ 
~,'< = 3az. - ~ = a2.l( . .1. -~) ✓ 
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' 61<J m ZS"l. ~ d 
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~-- . • 2. 
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J-C:+1 'ï'(dtC:) f(d+j-t1) == TTc& 2 2 ' l, i l.. 

(11) @ 
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d o-f+-1 f (d+E/ f(d~o-1-r) + o{g10 Tf 2. L '- -Z 
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