
E1.r5El"1

{t* ft I r.,i e -§c ltèet t1 6ra^e{ uL

Ho.t t r t' 5e À tt1 /cort ,t u(

NARGCB ,T}

T P. BROUCHEÊ
b. HAP6EÈ tr

Fttr tD Es PA ltFÈ I T§

UT ILI Sâ T I ON DEI

EN métâureuç

tNco11 PRE-srrBtÈS

)rsTgtBu TroüJ

DE: FLVI)CS



€* t""^."1- o\ i*^^ "q'\i-f+z, ,^.rrf-A à'a[r;",,t,^

anr g. rc.on*I -1& Çsy-rlftr-. *À:Q fivùrr*q d.\

f^x" 4Æ& "n& -rr*"*e**t-"^* Je,*, -A"^c^cru<zr^ ottr@
t ch"^,e g*.f""}& , ,r*1,rr,1"*, .kF& {,tech.c lue , ü g_kl_ 'of ).'.)

Âflà o,\r§\i 4*l k f^i^ ^t^, d+|.i!*Jrt erÿ\
,"-H.i,r,^.)r.rr*^ 

"1 J"Ut^iÀ,,h. r,- lJ''Vr*y^* r r.,h.ü{

-ltôt.^ à6rr"us e,,n T{-^â" f*1*.,l- !r- ""*JàJ.- )*,JE
)rrJç, ÿ^ *,*.c-,--» rrr-J*'yA- .,.{ g-W**-f.-^h',ffr. 

q,

?lr"^
@

@

o
@

o

(

8(



@ Ubl.c h*,F.^^ (orc,,."frvi^ i< (-1.,t. eh )c.nq. :

o') R

Sd*.L : fl -(^

Ét !"
V !c-

&"rÊ= -t-
Ë

4.tr.d,f
îr+."C.

î.&h,;f4
'"9 îJt"Vr;t<

.r+Ê=o ,) Ê=-*t.fv
)',l -t'ep.",h* & Poteu a^ frt ^J.."0 :

IÀl' JL r.^. d.o^^.-"€ & -Qt*f^.* :

a-lE=:su
\-ae= 

rJt

cb At 
ï.-. à 1".r"Ælô ) -çL o-v. o\ '.

afi s 
lr*-t r.= t In,dt'= q

ë=* (ma^q'^e- À" Gr.r,1,r)

<L "t
û-)l

Z

sù ei

b) L s L^*. -».^,. R. :

cl -), !* .5,h^it^-bc*

4t,tzY>.t(rt) V\fl.
l.lL 

1.,4L..^^;1":- lro



Çd{ &i.l^-"[*Ei fl,+ ab* 1/r<.€- u,r,aaqv, -0^, !;rila
Jtr''^r ^';l* d& J*:r[^i-h-ba (t+,) ,e,>rr,;iz À <rr^. ,...i[<
d" à*.,h,a"a $ l , pr..^ ..-lo, ,.ill_ -Q* ,^ub* da {r*JA-Ïa }Jlt q-,{ : 

-- '"r'G/tr< 
L.,. r

t.: +lw *e 3-.*,rif
.E o fuua "c * l_"*rrft

U tr"^.^| " f* ! ?,r^l d^< : 4
8,

(Tf.'/ {> = I{c rtdr. d'rù -b;
R C_)oo

1'lr,tf )= ÿru) \ i. U"
= V/r) '

c) **

ü^^ G cl,,n c t-ort pot

<{o,rf ) = YC o) .

drt V;VJi,ln cx,rcp.,,.l,vâa à-,*, R3

pa»- 8- 4I
4P



où G .h !- a.^;[6*.^]-.if* & d*rt , A,;,,i c,1^e,^

4 t{r( f ertk ...,u,i 14- -Ar .;fr ur>aqÿ,+ L "A-àA

It.r^o ,>.-lu.t" ,|1*J*;wr n"c;.cxôe !;/ÿ,;k cd, ô e"à
M'.
(§r, {) =" \!l !,{rr)dn= 

}! r t r,.t(nrd*) Às - !| tr»(]s,1,),r \',r' t e 5 e

-= \\ttp)Às co^ )!râe=45e
Yr* .tr"Lt*leÀ -."{*,*'.1.,.^ "rl ,lr,.c :

E*ttc 
l

cr)

vâ*mkffil
À c["".X. Coryrrzm^c !* !r;,JE

fu,*dJq*
Corrrzm^c !* lr;rk

Iii: J-,[!. Y* (!=À 
-- c*,,],^]

cnÀ À '* )* àe^'*Li );,*t9&À-tf 
" €^ 

"^à.""b
re 

?^s<-Ê-irio> )rÀ^ÿe- o<Jty.,,.,\L )^ ).;r^,e ,lrr,r* .dA Ly
J*''t*'h*r** on*.*.â \ -<roo n;tu /" +-^,À.,r,-.. (,r,.

olrlrr* L Àir[^"tJ,i" Àb( )rl!r.;, ,
(À[sr'{):J Àfrntd?

t



(B) "d*!k
Aua.clo^r lq--@ e{-^ df4il-

1* à,c^\.*t ,Ee ,,^}*il&.k ÿl^ïç-
crlrvrnÀ'q !*.)r;iC

I ^*ïr" ilkq* ( d 1 = Àq- ç «o"ab *h

À q,lr ,A^ ;.^.t\ "' g^r*,^Jk t<' Jt-§ . Ç'^

",1flJ eY !^-'ilA c§mmr- 9u 9;'''4\<ti-*

à unq ,"ild,,-( Ï"'. rf*,
q Ir h"[& f* ..

»r-;le d.t- dr:n\".!t *r['*. *r>..r^{e-

/r\^ 
"{,t'r^l- 

-0o ô{À *1"");a"

(1 [r,.r{) = e Y/11

c,'t) D^i,L^{b**a ^*.} r;oLQ"r,

s.h 0

)'.ç*^ ff
J'-f'* ",rrü.n^l,l d"- +Ê,I.,r-, ,rrlll.rl*
(^= t*Â\ âoa,r [\ .

O^^ ctl.Llk d*",Ï"^ lo.-E^ ,r*rL*aJl)< ,r-, kP (?=",? ) ,t*,t
odi*^û"h ),çr{"r* 4}- *s-D*^rrz d,L O 

^"r,*rlR.P.De & ,y'A',^Q {r"V* tr p,é"{dvr^%I/ * Jé4^rd,t

'ln a'ab*t-tr*, *^[** fft.lr^^otry*^ oh pr-.,[,^ ,)ÿ* po,a

Jr^ -U."-,r , de -,ouh".rr,r, . O^^*j{. lor^4 !^ iJA {t*[d^la
J" *,.h- *JÂ" Qour .fu-,-e, M qÿo,r,t ffi *,l*
À",''-I. ,lq -;lo,w,,>.



d) *.
d{) PJr^h"! &é p"À Iô

o^ n,§.'1.à &
0=L

Ç

= \l É.d3=
lPlète-

I
folffi rL

(}

dù

AV + I;o à,r^^r^I av +L\o=o
fo

41) s

à q ) P"t-^ke! (& pozr e

q 
Pt^^

""{"tr*

a,'. ddnh-.t-r[". J" Ê e.l. v,

où -Ik" 4^^I Ê J v po\.^ Te ol TV

J..Jr.'o^ Uér^r,r§^fu Â* d*n-l,ac^:e,r :

"1,-,5- gttcE,,illr- q. d" €^e4r Tg



v(H)=Fvr(n\- I > 1r ,s qrrÉo T It -t I

0^ -V-.-"f"-

"t' q^.. ! (T1) 
=

af"^" W
irZ

(

â*^'Ê=Z1I ["..=-av
c' to v-

*t* aÈ *"* &p"^L-t^

!- - ,,lr L ,"PJà 4!t"-il8""1q? ,L

th

d,..."".fr.ha^ JY= -

t{a{e
Sd*tÈ q NÈ ) x:NIlgPh ,,r n e,/h -aô'À I"- Â^go( /'*

p",^hln Lr,h À^ À.g &i
),1-' _-

ôJr

O S. a*^,q&l "^^..,.".{",. .}* 1/,,^U
a1 DC"r^,{c Àl .rr,^e ,,.r^h^i.0rü". J };r*. :

,t.^ 
",1,1,I!" -A* 

^Wtr" â,r{ .^d{*r*{-dit,,,,*

d^'rt-ilr'tr^rf M { ,r.rn a,*L Çaa .

V(M) =
-ÀY. ti
QIT dr -rr,L

,*r{> = - (rt*,,



o/;'* q"* -0* d" !. à("r*é* à'..,.n dàh^r lr,."F,^f

à-^-r51a'r p^ t -yyt or^ ^*JAr^ §' '.

le,#,.'r> -- - 
(r , *p> |

<z lwt .,tl"04*J

}I- L.^
)[-'- G+o

qrTJ
t

?r4,T *i -0^ -brry)e J.( € Ë ,rrk1^,a^ÀT

5Àl- ,.,ui^i §Nk & tr);i' .lrr-f,--, Tx pr^r*if*a

+"" & +"r'*,Àh- {eil &rt o-*t r"ryQ" , lrt ,-^f^*
,s a^^iL T-^" tH- tdk,L4 

?a,r4,,".il;t A .

cù ,IfW u,ÿ,r^ (#)* ,L,)ü.#àd{L

Ft..: Y"

Cft-r!

S",^ /" ui^. p^,["fr o{ a- :

tJ-.t

b) D6rürQ- J .,^"

rtî^ 
Fr:



ch(r:
§r*t/ - §,"

, .0;

; ( l"o,

t
>"0.. ).1
fl'2:», ( r")

"h d.r.. l) tr'.-I,Ë1," ) br,
lzt

c)R Jt"rr. o[' ât u,ha 4or<rrct :

tv
5ogîCe

o^ rlftJ"^. & l*,5 À -q, !&
I ^.., Iil W zn1,_-K_-"*,rhJ.
I'1r-t^

0,n^w rr},^rL -1" ftÂil'{d"
Y t-,"ï""*l y !' ^*-re, é,^,"!r-^e,I
,)*,)*N"b

N

r

Tr,- & f"tl" , {, ---, nï = ,.. ù w-rQ.r r-.*..r?' t{rrl€- t^CJ -' t §=-
4v

,+tt E_bt)l

.ï^

2 

"', 
E'- 

^\r^lü I

_t< ?.tsqT :-lr.ll
e*W



(z à.or,IkI ,

o^c at{!--.t, [r*np e] À{r: -4v 5*_or, , ârû

a*l = !à a$ + a.tg = .0rÀ q, ( lr-*"[- \*d)ô'lo A-)o ô

{n1, _-K

i lr;, 1v a ? 1"-.t - \ r, -"? : f. ( '\l-lô-to f-"\E)o 2a

el,

o^ ,-fl",f&' W p /,tn\ \d,*ft r^ ô,< ,tâ^^;rù[,..^

Çtt

A E = L . A l* f*'(at r^,1*r^-"h U:E ù V.9 ; ^)
*frJ. g r a.t = AEs re -- [o * .f -- tP , 0o^( .rrn' o4= Ï,

q-<.-L

ee) &P0j^ï3*tîl ea 4*r,*,} u=Le rl v'\o .U -r-,,1-
A({). S=,.{*ô! O^ a'l.t: a'P e* d-.( 4( a{.f

c) S,lJo*.1 .*."Ul,*,

9rrr*'"r)*Ir" * : t-(u*v) = L( u)tV = u * L(v)

Ër+=1fl ,* l"
.l 

-- E - + *,f -À-E* de a* -

gi.\ a- a\. -tt

g"n-lrut\.g""f" &dh



$t Ê{fi--'ü.'^rl U"l^,h* A* .t à g*J*. & d 
"} .n . 0n o.

a{--t( (}t, ,à'où.{- t- +iar/*Ln (,}.{l

D'o,i '\o=h'#=h['.u*àâ, =hH

r : -$"*h'^ âl^ÀubL *t&^,J';"& f

.{= § )firrTr 
)1.,

Ts ,dr^l-rit"Eù" o^',^âÀf rgl &,/À:.1*h,. or,*,^dect *,
àft . Ji^d*& .Qoart^I*lailTf
ô^^

'i# 
{" "$*.X.b" +

tra,rs'.h'rr.l ^ Lo et 
"Àh

& ,*), t +U= ?.-&.



v-/'.,

{t

)d-[ {\nt tkÿq{r^.}i,il ,tLt-,*r...n E} àd".,"h"à,4

,rù a- { À t^o^,eu .J 
.

0^. ô6,^^, )^ ^"thrk:

r-\

Q.h e' Lr..,t^ T' ,1,,.,-, I* fr"^ t"X)-à l - T"$ )* #*,^fr^.I",
ü. Io r,.L"n< : ?-= F"l r{ + R{+}i\ . f-, ,",ï,.ÿr,f*^,b b)

)^ #*,^r*.I"c^

il-,i,,^} m eI nn = 
(rtn Ë,) \

@

Sdlr -4. ùr"*f d(.rôL';h' at -- § §-7 uO.*.*ÿr/
)x1^ /l/v\e ,"*^tr€- Y *,". Z \ Vîrÿ >= ) 

.P e'd"
(r\^-: -À

h,Tf=ï;g + f T].Ëty
rr' =Ep*o^ n [ia rg

-À e* rr-,q",ho.rr. *. dÀrÛ** r".r,f
î -h Ae 

",r..-,Lo..r,. ".^,,.t -.g Ë*1a* à €



ül o* c[^. rr/ra dqhh"ih*üà & ]"rrr-c c-.,-r"e^^-l,L

!-a(.
JL

/)x{ ll/la a-.-,r0" | ,/È -Vrt
cl a^h*1*[ l-Æi* püèlq-" Âr 6) :

dr), |ap,.c 
-;,,* 

t ^e â. I.{,1,€â è<4t,.FrLYl '. c*,,'J,o"k

(]-r,.. a &*c

ù erN

oà+d s,ÿt tL^,..-h,^ *t"fuù
Y"r"*1r"bÀ E \ g

+ n o* i.o dinhon^cr- à tr 
-r .

* a ,tY ctae- dVsCùsre ruru(l(li
ç.r^ €

S"i.t I^ *^ta & e"""t" d* ^*lI.r,.l*_'
,-l I".1" f4-:üt, î' 

= î' {,"'u^n-(€=tv Trit I

: O Prù..n-ru)€=â

J"ruy,. .= t ù ô"St- ,r.$t<Y.

0,,^.a \l .4a: - e dirit:o?
ü.r*. crrr

§,ih Tdt -A^ Àt r[ccbrhio1.. c<rnno^t' Tn#
./ \uv>s<iéz À ail ont ç fo,t Àâ\tÀlco, ,

1pr Y'in'
)'â., {i .lrq.,{)= ) }yr", x=o) !,r,âsl d4

ià.o tl 
lirf.ax_L?

= 
' 

) e-etÿ(a) Àa 
tsobe-

Po't



G..^ i^kï"ÀF" ..r\ crr,-r^e X". 9">r,JF â<r^ ,r,,k
À. t^r,l^lL*,8'r^r.(ro. ) ,-rr-r*"LÀ rr,-.- t e ck ,)^r"^f ,:ÿ.

,k "nntrtij.a' ,Av

b) ç-4, Ja .? :

f.* â" o> = .\l d: À-i : 3 I-î';U
><cJqôt !
[-, be- F 

"lre

= !,,^ ( I!, a Às)'d -= oc't= ÿ
ô a,o 5<rk;a1

ü

c) o^" -rrrry}ûc f* Àu"rp -Tdu*tr\ +rr+3'È§s +LtfI S,",

âlo* : Q" h el t3 ^-I- r .{';'^4,;)

à.l,; üt = hÀ--T"t .= -0flh^r,r] + trüATJ,d 5r)

C^ â4^' *,)Jcorr- oæ *h cc*alon.h ?t\ Mceau4t t d,

^ 
( eil,..,U* 4r,A n** .,1.,." r><rr\ .0o *.^4.-*- «).r^ Æl"e ttq-

,^r.nh'ai)q' , C.»t^^^* tÉtF) ' ilfJ - o r'rta'a\k tth<t c,a ù J"rt"L

o1\4'r,- *l'rJ,A 9rY^-. "l.,tÀ j,,-.r€^r) tn**

cJ^-!-E"
J.(æ :!æ,ü '=\\ æ'rt (Lu' à' )h&'s)

U k,h^
-o



)"i 9" 'ô*!h,* o\* ô: o ,x.A tç r*l. à j,,4.;

cA ,rL"^1 Clsr.cza^,h/ :

ê,o,=% I}] *^ffirt(+ o" ;ii

-= i.k ) t\) 
qraslr IH#'L*

J'nl

Og ,

c) )o^,, l8.1 :

- cl^.ro.)..e^&q? t-l f*

r? n ,r:qh)
tz' -t(r) 11

êr1\-- + I^ t{l 
ç

Ir"I*l. 
-\0^^r 4./: O

n"[d = ,-t
!,Àtdtt - o
t'l+a

ts - *rl"n + ut>.h/t4<4-*1.+. .Ë

O,--"-a,!.."n,i.* r,.,N "*P*f'*+=,"+Et g,r,c. Â. ,r.€ !*

( -rr§\À {" )
= () c+,t .Làr ,*, - o

Sr^"- Ê-- æ'+V oÈ q -h à L4Xrr*.ru,-r^tLx*,1, k
f".I.-IÿuÆ.
A!.\^ &,.r In= (À, * .^r), V .-,t dj^r t,,*^ rt yur"frE^lrh"drù



Xl ",ù^Jt d -- ,J Ê -- "^r+(*lhÊ)
-- âJ (di*Â') - Â1

: - ÀÊ czt cli- Àn = 
<:

=-a(dr*)- -c)* À9

q TrOH

car ô "* !rr^i"t^* t ùt")

(:l.,Ua^ 'r)é^".,b*1
d*lrf-',h l%ÿ' )

erlræ

: .îft]"*}. (#il'\*'-
B1

A ufaJllU'À

t't?T

A
--- {l1

T-,^rrk^,." b :

",€à":,
/

R",t\" À ^Ar-hr^ W r*tr(,r"1."8:,r^ --ri+,\ -l^rt 0ey"-ltar;,*

â",1*^.!./ r Co^^rt^o Ê="dttÊr^o -t^i^ cli.Ài.=ô
O-a aa,ü. ^4,d(r ) =,u*n("oloÊ.)=ZJ(d,,;.n)-aB

= - aÊ r-pr\ Jàr Êt=a=

-- - a(d,..k)---üü*'rr(t;;a) ç *
: t;;t * b = d(:S)

0"" e^ &l^.i,[-l zr ÿ - - \, d',rù V =
I UaV.r*^ ^

0" nÀ^.

,o\, h\^ +:2 Lxtt.tTrtl t,l_rü

\ g n-.JtltU
' lt-^- lj

b» *+^ d{l -C)

yL r\d({t&d
11-r'l?

üJ*"k=full

lr-'( t



Rq§lkg '. aA.['aer*ck a* )rer.,ni,\ ok I* fTü)A' -vrva- u, ?e ) ù
4**h ,ÿt4.,.E.rl- ù^)ur'frr"'c^* f*dà"ft: O i

-.à \ q (fu,,)'ù'({td.*t
R'

=-{; l.d{-, h' 6'(L-' tN ^ 
"4. 

fr"' -*t' fo.',
8' 

-'§ t^-7 ! -

= - L\) a^q (,tr}À"' ^ &,!*'(t): .,
qrr 

ÿ-ï t rt1-1ll' *

nA,4, ytr:@r* tf'on é,) ,n <;4Ào^r, [Bt

^Jü= ô 
"I 

æ=J-*" â(* ant -- - t, .

0o^r, &1 ld\ G1-- VË 4 ô = *î o^,<( Dd.r,Ur1ç^J q,' §{t .

)'rl zsr.P:-(^r {l .^^}Â+^c t}t=-E*t+r l,"t"{t)

6È Ë e^ ,!-e"J-E;" /e)év,q,*ko^;'t at- U-fU"c^)* ùr*, fRr :

E -- # A* I {.t,..,i^Ir Ào^r
POr:#, 

u^-,, ---# \*ttr!"frCil{

gto^t Â ô = ^ti['= ,*(vD) =./iJ rl, 
^.8ï

o.^ ffJr V -- \.ï,{rS',a-{Ét t q-'{ [1

â^i. E1 __ J__ ) ttdr?L' qngr (ffi)ar

b)

-=,

)a^", tsa ',

-T2n ,l'dW

O'*;,*4Zol.æ, f* di"rÂil-- d"l, J*Ê= c, rhq^ ^ *11f.--,*r(z!)


