
o.vec : 

Jo.[f,~] :: - cr•H ~ Vt rdv"ZJcô- {(!,Yi ; t) 3C!,t• i l) 
Sd j' 

= -o-"-' ~:1 [1(c,y:. it) fdâ- Jtlvz. f(L,Yl ; t) 

= - (j<!-I çi Vr su:,Y.• ïtl Jd V"z. f(.c. ,~ ;tl 

-==- ~Td a-d-'çlvr J cl~ .ç-c"'(!,~ 11:) v,2-f dvi.{c~,(!,'l~ i l::) -na-d-'!#Vr-
11 s (1.d ~ 

::::- (~;JJ~iv• t("' (!::,Y:, il}) ~ nr;·d-lc/V-r -n(F-l:::r/:1 

~ 
- n ITd-11 V1 - () o-c!-1 rjv-i: 

0 
V-,=- '{2fa(fl

1 
11e di"pO'l'IJ rQ\1 de l pi;vr e--rth;,-l ho-rne1Be'nD, er d..Pnc R.~ .JQ/uh~ 

=o 

- <!•' 

~ (o l " == ~~-'ll,:/V~ - ,1 ~:,_ f(d l,) ~ 
' • ~ 11'.l<é <f v{-•·· ' ' ~ = y! ~~ '(?. '{'(c</, 1 

f "'j'T(d - ,l/ Z. 

l..l n (cl-,'lt- (i r (cVc I d-t l 

= r,: ~ l rr (" . ,ïi, "'i" 
= s!..!.:z. 
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v'l..-vtj (-cl.V1,V-1;) == -cl (v1 -vi)1. -) -d Jvlv-i'l- =:;.-v,,,_"-v..," 

Vt,V2j (-d V11-:V1j) ::= - d V1.,V4C V1.."2. ~ 0 

VüVzj (--d V-iiVti) = - d V'l.1- V'2-j V1j ~ o 

YièV,j dV1..-Vij :::: d v?v1-"I. ::::.<!Vz.'I 

-J v1-2 s0 vt?- r.-j : - vlv1.? 
1 1. c- • ,, 1. r - V tf 

- c1 V?. -.llj ,-z. ù(i - - 2.. 

-1vi."-.ç-1j (-1(v
1

-vL)J1i. = !d V1--i.(v1-v-i) = 2vi<v~-v1l-"o 

-1 ½-i ~;j k-d V,.: Vù] =- v,_2- Sri v~.-v,,,i -==- v,;-1. vi," 

_ j y.,,,_ S',~ l~c!V1,V1-i] = 1/2,,_ \J~.:Vii ==- Yz.1 
(v1-Vt) --t o 

-1 Vt2 f1 [-d 'l"2.1V\Ü = Yi,i (v, .v\.) ~o 

-d Vt.-i S,j [ d lft<'V'ZJ-J -:=: - Vi 1- Yt.-Vi,· -= - y"I. V 

\C<Jt en.J.€111~k: 
f cly- o,:;(ylLc[/1"10111 = t a-d-i r/S.v,. (Yl.'l ~ f d~drz .fr

01l~))J1(~<) [~ ~ ~ +dv1
4
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Co.lev! de. V:-'': 

L d~ S;ltHc (ft!J;) ~ -0-cl- l :r J d~1dY! + co1(V-1).f1(y1.)5:·{~) f dâ- ( b- ~) [ Mv1l d,·(vi)] ; Sdv) = ( î V
2 

- d~ Ke•) 1/,· 
Il'-- \ll.1d 

~ - , ml"-.. oH ,._ )v· 
= -crd-1 ~ J d!•J~ f<"'('fl)/lf (~t} f1·(v-.) jdiY (b-i) 1 L v~2v.,~-+ Vi.'lVi, _d~2vf(V1.:Wii] : ;( v2.: di~vf'?v; ' 

ru,_ld 

. v/=!: , {1ffl 

= _ (fd-
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</~-r ~ i~~cl~1. f'<f/~•)ftî(~t.) So-ll'i) [ fdB-(b-1) [ V1'lV11,-tV/V1.: 1 - d:2vl fdcr (b-1.) (v~.-+V1 t )] 

o.vec: 

(b-1Hv~.:4V1.,) == , -(~ir. t- lq('+(~)o·y -\J....: -~ =o 
(b-1)(v"2v~l'-+Y/Vi,·) = c, .&)2(V"l·+Y1.,i)(S1j -tZ.a-iG1)- (~,8-)(v~tt,'j+2V1,'l1j-v/f,J-ZV1.,•ViÙ<J} 

JdG(1,,1)(v.lv~.:-1-v,.'1v1,) - (vj Wij) [s,·J 2~~'1,+ ~ ~~; ( 2.~.-~, +f2 .Sr:aj - ( v/S,:; ~ ZVHV"j -'Il S,:-i·- z V1,·V1j}?.(12 3J 
Atn11·: 

• ' m. 

"iïf<!~(h-1î(v11.V,t fY/V1t) :z ·~Li[ 2(31.!1l.(V.,,+V1,;) + ~( 1~dV-1·,)t'2..~;('11.·l)+tr·v",+~'tlfi,) 

-2P1. ( Vl ~.: + 2. VtdV-t·~) -V·? 91..· -2 V'l.1'("l·~)} 

- 2./11.::fKV"·Vi.) ➔ V'\.-i.] -,.. "~\ [ 2 (,.v'2.) (v1-~) -t 2. (~. Vi. )(Vt-~) ¼-~-i.(V,rV1.) -rff'l. Vi.1.] 

-1(l2. l Nt'--v'--i)(j-V1.) +i (v1'v ... )(v1-~)-1CV2.?(V1-:-,)] i'ôt.== v1'"H?-2(v;•v1.) 

- zf,1. [-2{V1•V1.).,,+ 'llV1.-i.+ v'l,.'<] + ~t1.t L ~ 2. ((Y,•Vi.)-v1.)(cv~-v,.).v11) +i 2. (~1-v2.)-v~ • .)2-
~ -'2. (\11•Vl,,)1,.-+ y11.y,_"1..4 V1.lf] 

-2{Jt [ (v~i-va.1 ) ( 1v1-vi)V'1.) + 1 (v.,-vi.) l V1(v"-v-..)) - 2 v.,_1. lh · (1,,i-v'"))] 



= 'Z {lz. L -J v,.1 v"-i + v,.1-v,,,. +v"" 1 + f;, [ 2. ( v~-v1. -v,.1. )( v,2._ v',..11"') + 2 ( 

-Z(h L (v1"'-v'--i) (vy-vt-vi,.) +2.(v'l-v1.) (y/:v'1-v1.) -'2.v,.'1·( vA"'- v"'\.)) 

:::: 2.(l i. [ v"1. v,.1' ( '1-¼) -+ 1/1. If _ ( v.;2--vi.i) {- v'",.) + 2 (V1·Vi) .. _ 2 v,..,] 
+ ~al.[ 2. '/1'2.(~
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dtZ 1 1/ ... 1 

-W1 ~ j 
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-==- 7 ('2 ["l..v\,_v,.'1-· -2 V1. Y] -t ~~~ [-v,,1.vi.1. + '2 v/' - J v1tv1. 1. _. v l.." ] 

4/>i [v1"'v-it-vi.ct] -1- !flt. [+v1i.v11.-~ 1-1v1."] 
d~l d 

~ [ v1t.v1,.(d1l.)- (d-t"l-)V,." -tV,"1..1/i,. d~2. -t?l/14 ] 
d-\2 

lfPz [ ,. ,. d(d~i~+(d-t) +vi.<t(1-2..--ti)] 
- d-tl v, v--.. 

Q~ rec.t e qr rep@N: la, rndnll .b Fs ,1, _. 

-j v-."-v,,,.-+ vi" + ~,.] 

_ (d ) C c C 1.( \ ch't d Cd-n)i{cl- IJ 
~l l. - 1 l 1. d 

+ d~t.(d-1) C1."J 

R c_ rerm rlv1 le.,~ 



~~ ~ 

.JU:µo,•j]= ~ w[ f'"',..NIOi:iJ fM + r.');; [ . -·] 

~ 

.:::::.D 

...!l.[.MO(J] = ~ Gv[ fC:<'\.;V!O,jJ _çM + f'"" [ ~: - 1] [ ·· · J 

-r '"'' kAlj + .f'°' r-r. -~ 1 L.:; 

(fl f f!,../ t>,•jlv} j\.(M D.-j) ~ _!!::.- [ kJ f dv Di)~) f'"1 

(dt-i)(d~.,) nrlo \ild (dt•lld-1ltiv~ lltd 
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Povr let collo,~, , °"' ptut' A!ùl,rl,1e,, flA ië>l.ill-à cie Jç;,..frJJ ( ,.,.,.,.,.,-.:. o,u,,,- ~ a:-.<"-L&-i ' eJ 
-ttolJ ( ["'-otn1.r, d1-1-oe( .,i .\Î © ~ rdv,dvi. f(v-,) f(Vc.) Jdô- (1.-'I) [ v., V,1 + v .. \'\.1 =- - w <(nd dM J~ .. H~) f(.-,) ~ V :.Lt +Z d-n. ~j - ;~'- ~J 

'2 nJ\.d J' 

(Z) ..,_, Îdv,dv, .Çcv,) Hv1) Jdâ- (1:,,1) (V.,t\11+vlv1.) = w(~~j fJv.dv.i f(v,)f(v1.)[~:~fV-1i-V1.)[ (d-tl./)<j1 dl tl<,,] 
2.11.J"\,j J ) ] 

- ~ ( Vlfl-Vi't-0 -t2V1.V+-'2. Vt. '11. 

On,11c:,t,cavd Jll~~po,...-©d( f"C't"Pk.OO-- {(Vi.) pw- ftt(Vt)D,,(ltt) et fGW® f(v&l fl:,o-' .,M(V1.\!';{l/i). Pa.-h•c1,,lc..,i<-h' ... : 

© ' JJv, f.i,, f(v,)f1,.) J Jir (b-11 [ v,v, W, v,] = -~ W !d Jdv, d..,_ Hv.lH•,) [ 0 +2 d~ 
1 

( ~ ':J -1 ~• 1J )] 

=t> J!v, dv-z .çc•'(v") )Vl(v.,_) D,:;tv~) Jc!ô- (b~I\) l ""•v,+ vl\ViJ = - ;!, 2t;
2 

Jdv1d~1. feu, (v") Jf(v ... ) O'Ï (Vi) ( 'j, jj - â ~\f.j) 

='> Jdv,dv1. fC"'(v")J'1(v-,.)J)i:;(r,.) Jd~ (h-1) rn ['v"tV4j tV1.iVrj 1-= - lSd M fclv,dvi fC"'(V-1).t'((v,.) D,:;lv,) ( ~'Îi - J ~zh) 
~ dt'2 

(b-1) [0,1(v..) t01)' \V>)1 

v fJ1t,dv1.{(v,)ffr'-) }dO: ~VL) = ~" ~~4'Jd.v,dvi Hv1)f(v&) [
2

~)(V".-Yz.) [ (di-If) ~'l1l. +4B, J 
= (1,--1)(v"r.v .. 14V.:'v .. "otV4-iv~) _ ~{v"-z. 11 -vi.'l1.l +2v.,.v., -Zvz.vt)] 
= t (b-"1~! vl-~Vi)V1 + (V1.-i-~1.vi')) 

::::- ~ Ü-1) [ J'(v1)-t- J (Vi.) J 
-=) Jdv,d~l .f(v1) Hv~) fdâ- U>-"') [J(V4

) t J<v~)] =- .;_ ~d J dv, dv, Hv1)f{~-i) [ "~::z. [td~") ~1 ~ -t-'<~" J 

-~ (v,1 11 -Vi.."\, 11 ~ lv" v.,)-2&i v,. l) J 
JOM. 

"-=) Jdv,dv~ f M(v,.) .J1(V1.) J.-lv .. ) f da! {b- -t) [ J';·l"") +Jdv,)] = ~ ~d J ~v,dv1. .f<v-1)}1(ri).f.•{v .. ) [ "~::-ii [ (dt4),ff;j +Y9,~,i) 

- 9j ( (Y/--V~)J'rj .f 2 V,.l V-1J- 2. \J·liVij) 

v;_c; s dv 0.j' (V) le. [.M0f.il = - o-d-" ~t I dv .. d\lLt ("'( V1) .M (V1) D,j'( Vi) fc!cr (b-1) [ O,j'l\q f 0,J lv1.)] 
fild u mu 

(î) -O"d-"'t!..,r (-''",Kr') Jdvn:lv-z. fC01(v,lf1(VL)'O,j(V,.)(~.-~j-~ ,i-r.5) ~ 
~ d-n. 

1r : Ld· J,{v) Lc[ftlS,] = -cr•-• t· l~v,dv, -f ""(v,) .Ml~,) J,{V,) Jdà- (h-1) [f.-(v,) + J,(v,)] 

~ -<rd-\ r/V

1 
{)I Sei rdv1 dv'l. .(:'(v1).Mlr2.)S,·IV1.) [ ~j{ (d+'(/a'2r., • tl(a-~ • 2 

.fd 2. d. J' dn v ~ "'1J J 

- jJ· .f ( v, t..-r~ )~j i- 2 "1L· V-1,J° -2. Vi , V 1.j j l t fil ___ Svïte dù c•lc.J •. l J 

~•~: D,:; (t1._) l~,• ~j - J j 'J.~) = m ('l!-~ - i V{S.j) ( ~.·9.;- j ~)1- J:i) 

::::. /)1 (~-~ -J~-l:Jri)[ (~J)- JS1•j(1J-1~tv._~-2(y1,V,)] 

:::: V-..: V'\j -V11.: V1.j - Vi.:V,j -t V1,Vij 

= m ( V,,V,; - ,Î vi .f,:i) ( V,, V1<.i-V,, V,J -V,.-Vaj + V,.-V,.; -1.f,;fv,'+v,•)-!S,,/v,·•.J~ 



:::::. rn ( V1.(·VijY~c:V1~ -V1.,V1j V~(V2j -VuV'lj Vi,,.•¼j +V1.,·Vzj V1,·V,i @ 

- J Vi..ViJ&:i (v1itYt,.) -~ V1.Ni,j f,1(v,, .v'1.) - l v.,_-i_ç1 \r,,V1j-Sv/.f.~V-1lVi..; 

-1: J v.' S1 V-...V.,,i - J v,\s;j Vt1 V¼ + J, V.' .f,J f cy (v, '• v,') ~ J,v,• .foî,J (v, .v,) ) 

= rn ( (v, -v, )'- - (_~.-f.Î ;,, - vi' ty.,{.Î 
0

+ v,, Y - J v,. 2 (v, '• v,') - ) v ..... ,~;-J v,' v,1-

- J v~-v,.\ + 1 v~-v,) - J v,'11( , J, v,'(v, '+v,')d + ~ ~,'!;f,l ) 

=fVI( ~ w,Y-~•- 1v,Y--~•-> X ' ;-~ ,,_~ ) 
- r,,, d-1 V y - cl l. 

I 

~d-.. rf~ ~T(<C/z.) ('?-

~ / " ~~ t f'it ~ n f.J,\)li. 

'2.. r/ f ( cllz. ) \'i, 
~ '4 lT (d--iJ/1.. 

f(<Yz. "'--

",'v,) [ ~ ~ '1- (V~t:~Vi() ;- 3_ ~i~j\J15 i'd
14 ~ 1•'aj Vz. .i _ (v/--v,. ,.) ~, - 2 V1l V-tj 'jj Ai 2 V'-,·VtJ ~;} 

::::: '1 1 \ .. d +1.. d-n. ~ -ri. .____ 

=-(:,~,) -=~ ·Vl.) 

r,\V1.'\ Î cl-\
4 

'ô1.(V",-\Yt.\·) -t 3..-- ~l" (,.v") 1-3- ~I' (~.v .. ) - (\/-i,.-V1.1.) ~~- _ 2 V 4( (V4•~' -{ 2 Y,.,·(Vt·~ \] 
-:::: J L dn d'fl. d~'l-



i,(vi.2._d;,vl) L ~~:(v1-vi..)'2-(v,.vL) {- ~:; (vl-l-Vr-"1.-2-v.,•v--)Vi-'2.. -t- d~1. ( (v1-vi..) v,.)((v~-Vt.)V1) 

+ d~Z.((v,-v-a.)V1-)'2- -(v,,t·-Vi.") ((v~ -'V..:)Vi.) -'2..{Vit ·V•a.) (V-1(VI\-V1..)) 

+2 Yi'l.(VdV11-V1.)) J 

11
;.,1 { v.' - •~2 vc') [ vh? 1(~'{) 

=2. (d 2-td-i.) 

-= '2...(d+1.)(d-11) 

- ~,(v'l,"t._2.i.iv?) [ v,"Lv1.'- ~(d-n)(c1-") <IN"LH~l)
1 

'2 {dn. "1. -t.. (d-1 j 

'(~ Qj fl'C411ow : 

S;\Vi) ["ù
0
::tjf (dtlf)~l.s,.J·-t 49,,j) -~/i (V11,.-V'-.,_) &',i-+ 2 V-ti.¼1 - ?V,z.,1/iJ·)j 

~ S,l•,) [ ~:~ ~ 1 (v,<t "1<) -+ </li; w:j~s ,, ~V,j ~J '3,·) _ (V,1-V<~) 3, ~ 2 V,; { 1,· ~) +2. V1; ( Vv':l) ] 

[ 
d-tlf ~"<qlm.. J 

:::: S,·lvt.) d-(2. ~t( V1t:-'- Vi:) -t ~ ( (y'1.3) ~.k + ( v"t .,) '3.:) -( \t.,"L -vi.'t.) ~' _, 2 '11< (v1 ._,) -1- 2 V1i( v1 • ::,) 

= ~ ( V1.. '1._~'v/) [ d+'1 ~"2 tv~·v1. )+ v .. 2 ) + ..wlt7v,r~Hv"-ca) + (1/1.~>'2-) - ( V,.1--Vi"l )(V-i -~). 2(V-t · ~) (Vt• V1) ,fLVi.\Vl.·.,) J 
dR ~ ~tt. 

-=:. i {vi.1._c!~zv:) [~(V1,.-rV'z.1.-zv"•V-i.)( (V'l·Vz.) ·-l'V1.1.) +~ ( (\/1 · lV1-Vi..l)(V1,(V.-v ... )) +(v1(V1-Vr.))'l.) 

- ( v-111--v'Z,1.) ( v-i.(v11-vt.)) .- z.cv,, (IJ~- "~)) (vrv'-1 +2 V·t (vt ·(v11-h.))j 

= '~J v.'- -!;;;v
1
~) [ ".:: ( v,'v,' + v." -2Cv,-v,j'-) ~~•t ~•'-v,·v,) ( v,-v<-v.') + ( v,-v,-v,').,_) 

_ (v.,1.-vt) ( ""•v?. - v-,.1-)i?.. (v-,'2--v1 vi..)(v".vL) t2v,.-i('-J\.v,-v .. i..) 1 



-::::D 

Jd11,dvl f cq(v" )JVt(vz.) f.-(Vt.) j dcr- ( b- ,\) r JAv1) + Jr(V'\..) J 
= 2~<'-l \.!v,dv1. f ... (v,) .M(v,) [ . - -1 
= ~ ~ ~ ,.:MtV-6 fd.;Jc,_eec~ci."t.[ctc1.'1 ZldtJ(c:t-1) _çi6 z.~-1)-c..,.c.,_,.(dn)~~-•> +C-z.'1(a-n}{d-J)l 

Z(d-t-z.) ~ W,.W-- -r f '.J 

rn nt 6 [ f\, -Ct'I. 2. fd é('~c " z (dt 1..}(cl-d - 2 (d-1) TTcVi rck é~'c"' - (d-tz.)':-;\) ( fc1cëc1ti.r· 
-==- 2 Co t'tl TF V1 J o c.r e c, c.1. -i. cl l' 

+ (dt-,){d-1) nd't J1c éc'-c" ] 

: n:vi[rc"''1. f(~i.) TT"'' î(d~"J ,z(dn}(o--iJ - 2(d,1)n~h n'',. î(o:l 
H n) TT j(c'I,) ~ d. 1{c:1-'t) 

+ (d-t"l-){d-1\) 1Tc!/LTTc.lf"&. 1(~) 1 
1(M.) 

r:...rl. n2. V/[ ~~ Z(dn)(d--t) _'>lfd-") ~lf~.J _ (d~ t)~d-
11
) (~ r- + ~d--1) d{ 

2 ~ J 
Z~ 2. 2. 'j;i.... f''-r )1:.. z. z d z. ~ z. 

; ntv./ [ î(d-t'2)(d-1) - (d+ll)(d .. ,t)d -(d-t'l-)~ )d .+ {d-~-i.)d 1 
m ~ n•v,' [ 2/dtl.) -, d(dH)] 

ci:.1 mri,_v-r' [ '2d+4- d-z..-Yd] 
8' ~ 

== -di. -2.I + 'f 
{d. 1.➔ 2..a- tf )( d-1) G 

- - ----- m112.V1 
~ 



= (d.-1){cP·+2~-(-() ~<tY4,Pf! ~ ~ î(dtt) (1.,. 

d1.(rl.:tzj ~ ? ~ ~ Tf"(d->,)/t. 

(d-,)(dt-tz.d-«l "<91 f(dlz.) 
î ~ dl. Tf ( .. v,.1/l. 



L~ d1'Jnt~u~t-- °' e'o1~ 4- e,~ c.'-ar1 { .6 ; 

-f',,1!V)::: - ~
1
.}']('l) [ ~~ S,·(1) KV,T -t 't.o,;·!v}\JjU.l'.J 

~ Eqw.i. ~;.., hrdroc!rnOIII"'~(("/: CP-lc,,I J1itt,'/o1're, ~I) CAif« fi.,= M .. ;;:::. 0~ 
--- f J~! -= () 

-1) ['J-c -tz.r"l-,'"''].&l-r) + r1,.'"'-4'0!{r) +i'l<w~11 (1}==-0 

1.) [::,-c + ~ -z.1·11~1 'vi,/ k(( 4- l~ l (#/~ f .clr:) ;- ( tl-(' €0: I(•) el,!S ('C) J 
l) l :,-c + i t *Ki.] ~IC.1, ("cl = o 

") [)-c + ,;,:~
1 
~K'l] 9~(r) -1 ~ i kWtc 11 <-rl = o 

~ ?) 0,,.""' 1-il< ~ ll"oc«. ~ .... c,tJQi'~: 

W11. J. (1/ = WK.1 Col exr(S.1.(P,K) cJ 
Îe(✓) 

I s~ (/', I() :;:. 

- - - - - - - - -- - 0 

~J;! .16-'r c:zfi • ~2 
:::c-) ~,;r,.(\, . .h..--"-rs,-,(-01/, 

d"' '.ï '2 .f'3 "6 ,,1 

·l'î 1 '.) 

::::0 

~...1...:::0 'Il( 
-=D ~ 1n1'1.l,'(,1i) pw, ~f'V\9<Û.'-< é,e /11r;,c-(/ / 

ea.t·.-.M..- • 

-J--------k (n,ocl.,fo h CS tk:,( ll:i.1 c.c.,frr:, ,,...,d.,,. __ ) 



- (Jd-"(/v.,-f1
9
n ~ l(V;f ~Z. V-r?.. VT 

nd d"', 

J d C 'l -e,'l 1. 
:[4: tlc, cl. A(V1Ci.) l?(v1û1)-e 'e (c-1 -~?.)<-tl 

m~ i. 

1i.::. f dc,d(.t A(\/1(1) ervTc4) éc,~_c:['-c (-,\· C1j - J (jzs;.:i) 
(i11cl 

S,°Ml'l,'fiQ;h"1 & <-.J(Af"",IJf(IIIJ : 
1 

w[Af"",8f'4l] = -o-à-
1
r,(v"{'1/3

3
n Xm-i.. ~TKo(l<*.iv,T)I,, 

'1-' ~ cl-1t _,E- \ T 

z 

=- -#1~ ..!!_ ~r, #"i-., ~ !!d-t2 1(0t<l Vt11ltsr' (k•~i:N)I
4 ,~ fTd ~ 2.~-'1} /l'I 8 TT("'-•ll~ ~ î 

-<t'-'/f v,' ~: "' i f ? , ( t~ "•"J) 

TTd ,1 ,... • _ nd S·· ::2. d 
I' ï. ~ 1") l' l J q 2 

0 

:::o 



:r.:1')/11.:: f c!t,cic .. V"T,.,t,.t. ëCi.\[c,1.- ( c.., 'Z.._d~) c~.­
ttli 

;:::; V/TI 0 '1. [ f de ëc' C'f(1 ï. 
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