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1. INTRODUCTION

1 . L BREF HISTORIQUE DE NOTRE DEMARCHE

Lq. n*ot',nrabian Az ca l-nolar{, '**rnnF. d mos .tnt,l{\;ù '."fr*'.r*

ean -,1q15 ..,1'q'n.,rarrh "Q* Fo,ft^;3"- d* mnùe a)r ça, r.h &^ fEptrte/\^^^¤a.
po^h"*F J* 4^otl.i^^.t- L -0" &lï^^^tno-f,',rn o^rh*tol^i1"" J* d/^,o. àterrraa,

"h op,À Qf*o- q"hâr AL, mou, o^9(llA JkJ"'é -0- ^r"^.tLi"'- |t^ol^tgol-'
Àçfiq*Fi1"" A!" ,fnoX'trol"rmnco (.trof - *- -Jv,,^* ,-0o .Ut-*^l^ o!,'orvt n+tj..,g@

(*' 9o ".rnç"Qo,lio"'\ à" 4"op-'dkl, Àry^a^i5ue" 1e {t""e{Ji.m\ à* 1xo$tcmar"o),
pfu\al 

Tu- J- "R*&* e- .'ktl,.i ,'^n .*F*Lt* J. c*{l'l'rJ- A'"^"8^y9
ff\oq^ oddy\^ t*tl*" Jl--ùe^ .onr t*^.h c.msl-or^i^Â * r*dt-f''oL Jt"*40^1" *^*hj*

1^"Qrmg*e è 1a,lii dr,r.r,,v.,* onndt-trJ* 4. lxeu^re * *S'qu",^f À UR^^1na

J'rpPt"nrrmJi.ntr (.N.,..r,r,s), Ce'{.i ,rèuâ e .*ur'â^^il- Jîd^ .{q+1-60 c-' N\e{to

Àk^rtr"n 4,^*1* ...lrr"*ler**'r} ort.. *llrhoAo J. f^".-r" , Çrrrr,vn<. lr;ua

c*tnnto â" *o0 s" .*np*^J'^" t-d f,-ç^J-r,"-l 
0. '*tli'"L eærat*.t-<a / mr{r

a^!ô^ô "fi*.ûl à l- f*",Q*^ â" oma^,*tù or!)"ri .^mcrÀe J '.rXo,r..euac 
1u{

.ç.arNble J,. 
ft+^ 

à {eurotr- A cc,î\faÀe^, ,I 9* 1^l^<QÀu. \¤ ae 4.a<
o8* t"À nxf" Q" fl.ttler.^e â" ,lo X,^nfl{-r.oh-m f** À" 0," .*^ok^.,*"Fi^ J'^rne

*J$râ. ^* f"ry. È fa^l* J'rr^o d,". fi3". + Jonc ".0..i d,, "Ro'"æ.
â" 0* *{i}'o J" Je Jp?.idFi.^r à" ,0o a.1*Ji1"" âr^ l* Xw ' C-i
.nêr.la a"^d. à {l

.,.,>".^^,t- i. A"t"^h
â. flcllt J,. f"r l^r'e!U
Àp-i4hf,", o"'3..*^"1-i*n".,

""^n,rJ"g*4. J* 1b4ro{Fqrn /i\^{^ 1*i *l- &.

t-Là / r\to{râ d l-, À:^" ¤̂ ^r.,rik l^ n*l l-t, J-

à'tr,*au'a ter- J À *.l-*?r'l'J J" .farc{toaaz,a*^t

"'F L J*
A" ."tfc

*ond.lf.rr,*tn - i* o{r .p^"81;8u ,
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I.2 MOTIVATION ESSENTIELLE ET COMPARAISON AVEC
D'AUTRES APPROCHES

T0 ge d" lni ,'n,mntnp.uoeo *"U.t* d'q[o.ârn, -0c 1tt[là"" J"o 4*,,rx"
L {c}tlct,carwn\¤â "} /!\êrla rr'o,.rrrrr.o fel 4ru, rt "".,À ,^+pr""^ l",ty- "9-

æoieo à* **Qe,r.{" ç*r.'U* , t{g /!\"e{ra B-mhl. 1u{, !-,.r,0 ,!* 4*"ltl*'
n"Q".Fi{. &.us. f\arrÀr4â J. ftto{xe,,w"rua ^r\¤. 4*ru^roni- {*oil.a Jt. f^rq',r^
rdx,*^+i.*f-{- T. ^^ A* m.'l'\rJ* à" ,uncue ê"r'11- nri*n e,wpauea

1t'S* 
l,*e, û. x*t' o"Lr"$"**^h. No-tra e^)GÀ^.A J.*. ,Aaurld è

d k !Q^^ P^ +^lr*r *r-h L "*'l-}'rJr, À f^p,^r^,e J" 4,w {^ta,,'rurneo cz

lr i ^^ errâ 4 *,. h"ri^F d 4*^^e J* .$,oi* noLq. à^ *À p"-""

J'-trrn f.,-o{'tnxa.me J +o^r}

+^ L ç^.obD*" J" .0e
,f /vto{râ ^,\-e- crmar'Jlxuml

-0f,ou*e,u'aruce .trn djh'dnn\"!0e.

4.",^^h â<. Ji-tn tob*^. .Àr,^^& a"^oç^rU[i

*à{,* ."'$" 1"p-'.1'", I.l*.,a *''Jloâr'",.n*

,açe$,'col-i.nn J* fl"çrt^'JU À f,rodæ,ulnara

1*" À"ua ,9^t "t & 4r.o1r^ieLi à o*ro*
t Q" ç"hArU' p.ô{!ô ,r)lrùq.,tr'aa,tcr.

- Le,È' 
{ra*"r4" 

r.11e-
- n Â"p','o4na,,wwncrr^â . bvJl4À

r q

èu^. â. hti 1t t-r fÀ{.o%,ra^^^^ 0a (1*.01*. -aqf*)
J" f"htr ft%-æ (1,*0g,.," t"*"). \Q,

¤̂ f,cn,4-e. *.F^e,L Jrrr^ A 1^ali3ut J"^

1"rd- o8^ *'l *ffù3É .?"m¤ Q-r"'"h 1*
o-tr, rnf'-m.Qlanr*.1' ", -

,*^";l oLnc Àhl.n,trt-f

*^,h .p¤ê
â^.e- ponh

d' .^o.^1* J" A- *ftq'?*^ Ar^ À latlc{rr,ervr,un<-o mn ot¤/Ào ê-r{ X^-*À
(1*0gt- -^rf*i^l" l...o't-c- ,*riQ0,'ero J" f"qrl ) ç*^* l;r. â. cta t3*1làie,v,can

J* ¤̂ ln¤io6lr -ttt -çtteli3.r-e^ . Noa *.e^^pQ.o â"^r^At \-"\ô{r^ô h,ri ,o*hs

e,F ^'.^F "1tià"^r",'.^"F l* *h 4r$t*, ;I ,.n.R p.,tro"^tl i.r'â ^iQlr-l-.r^ À

.vroLi.',ro otsl-os. hro . Pc^^,i I* À't1, *'gh; 4.t,a-Fi5uaa 1* -[,rl-.,J L-

+*t*{.t{^Â / J .1 c 0" +^^"tb"e dc 0o t'oiQr" J* +^!r!u% , &, -*.3*
âe k^mp , àto"1c-i*.* + J'ttrl^erone^^l- ru où "q"4"-"*.1- Â ,rne4^3ir4

d" .onneÀ.u,rcpn (ao,r^re^f .*'t*l-r" *q ."rJl-h"d- J" fQo,1d "h si1&"ha). Nol'"c.
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a."nF*t-h'o, Ja^r, c2. J,morrne, '*ùe

",qpc.^noeQ.r'e J* ""^f i0^ À^rr.r"itl"" ,r l  I

40, 1âl- e' .* o{* J l"'Qe^q.ro l*

t'\ ù.n+ f*^r" d^ tF@î{4.^^^^ril% ÀFL , Q- f}a!^rtp ç"^r^r"-F ât'nna

J"'|f i "tQ* ,t ç"^{ "* u^?A*, cact .nrnd*^.f à Q' "'A"L 1*c ,1"^ yo^r^*

/r¤ 4*-1n".^"F ê\-nc. +"j be, Â* rmo,rr.reà "ffi"".. ol- xr'Xorou.r.zrc 1te x

cR. :^F l* ^&*j"r,^r^ 5.r.' A. 4.*l-. C-$t- .troie o b"errcoç "1!e

*44^"J d2aq El'eh- Un^.L hs-,ûA ,.-cr*"d � Ï'tYne-t P"^ rt-,rcù *p-,0! / ô calÀ&

t"ù*to 0.^**^l- d* À{t"*e^r.r" d* J.orl^l-'.oharno d. t-hd.nù,'¤" .
CIrNv',ht, .Q* çarÏ' J/r^nr.^.h'otr n\eca^îel^c .r,ô{^ +*n J* --irJ.u$r'4,". *t
.*0o!**nn*.1- .{"r[\c eu -{*J J-!" l'"È nramt.sr.raco -od.'fi^o â.,r^r"^rt'

-rhfQ* g..'j, P.*Ï J'fl* , ,I'"'J*L d'J,'0" â* {â4a.q^,n, nsmi -

*"F^n afiluc. -l- prâ.ù o.rJ," , -0 r^J.ù*l^.'^ *r*F 1.q.- ^f,'Q*d

4aù nnaÀ fr*,^ ciÂr^ À 4"l* 4* f*", 6^ tç!u,^^q. f ¤̂ JJr!.r ,L

r'r r\ n^r^nçQ* "iÀl-- ^.,",{n"*c. -pê.u/v $,1rJ-r" ^r ,\e, f*-^r*, 4*'k d ,* *rù.

\¤, I=1" Â.tfF;-." i,,*ï-**.['f" ^.r,\t- X"^¤̂ e{r 1*^} Lea"r..rcuuç "e{* *lr,f-,h,rn
eF "k^"4.e^^f à ^rÀ*i* l* *"^F.^^le"^fi.^" ^"'.ntrj"" à. I'J{r;o,}ï$^,

GQ-i-.i -..,r^F.^^tt'e^^h u\^ 1t"4pq&a^^,,maAh J.. r**r" Ahoh"*U 4"otr'h'le" S*i

f"^t^,*^f ât-ru. *h'aù"t f*.- h"^rlr" J* 4dr '0* fnorur.e ô{r br.le,nr J'"
mn a,,^rleù .^^re,*r*.,**.Q0" 4.11 ̂ rf p*h- Ie ço^f ; I ,irax^^hr as ,nz'c*x, a)p.

fe+u 4"rà -A* ÀÀ.t",[i.no. ("0kou^Qr""nm" ̂h, ¤̂ ^ ce à'i.Ao "L Â

fururc ) l*^ c.,tr^t?a à4 "Q'!.rs." ^^nF J"'ff,.rQs,.^e^rt' 4*^-^f"L\* J.
"^na^rù a1*Fh.l-i 1..- ô "0 'Jl0;"L^. b< æ, P"t , .Or*çd.,*'* a.
.*^h^/ 3u4- Io,, ^à"-01"-b J-"i.^^"^^h ^"'b *rnorl Él*-j Ue,, f* À

+^rt&e^^/r^¤ô
êI,-J*e. *rv1

1,..
U^r--L

(Je

ç.Q,-

!^ P'tf'hÀ6 "".ùta^Jt' *l-

/"t"9" ftn ùl-\'"À q,ri ^\¤.

nm¤r*s 1..t"^

.-râeâ .&^"N à
I

1e ^^rPuô ê",tttLh

,llfl'* 8"""1 N)*
ô couf ,;t

+.l'4r. fraal corff

.t-l- d - J.r^{.

&t*# 1J1* C.."'çe". N eru nr fo*)rnro

3*!"*3* r^à^}ù"

^ofhoÀ oir'qr..oo .{r \ ^r,,rnwr,m.^,h ,F**
J '

'.u^n "^^l-* rcnônnr, o'i,0o ".^h cq*^raQu}"^Àf{" ï
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.1*t'i.0 ¤rk -p *tt [\. â. ferr]¤̂ - +^^.tr Jl"*\ .^^,l- J^ .0'orn d ,'q^rtia ) . N o\'"c.

tatt* Jo ^" .-s- Ar1nn@..l,ire o"l- âon" ",^ro-^.h;*Qih"n** J- 1o"r""^.1'-^. J*
"rvra,,^r'eà ̂ {.^"*" J- mnifh"J* afpotean*ne,-t} ÀÀ"-^[\*tl.o. bc.r,r.o

a". $^F*^ ,
à" mndl'\oJe.

"ec.r. ç..tart*ih suc@u^e14.,r, è -0'.*yAU â'.^rnx, .o*!un*ion

+Q*fàt 1*. àt,*''z ^"-q.

mdl-LoJo-, À" f^!l"u¤. *l'Jo

TR {"i.l- qFJ

J*
' , . )  ,

Nohr, {^n*o0ù*" p df"I." A

a*q r*o J.'0* e^^,,ernrb\Àl,u, "h Mdo "...rù p^phÀeo 4t3.,* 4*û,
è !'"yp*i )* *.n*hertq t-.cor@^ru a.f".J,. 3* .â*rRo-f

*oFo n- *ÀeJJ5*" $,Jr;h 3u4, a.ry*ho*^'5u" ,

^'to. lr^4 ,ï**

è {*"*"{- u^

t-o.'^heo p*"l-ra

l* ,*/ F\' âno J. ,{*"or^^t" ù 4 r *.0'âo. J. Q-t 3*
(aQ6"r-t'Fh-" ;1* , ÀX"."*'i1*, *oJoQ-, f* po..{/,,.,

Ce^ Tna,^rarrx *t-# Du,r gf;cÀ,,L 
3*" -0'^-,I;/tùaFr'crrr At Ê,{"hrÀ*

4*& 4"*,'**lt^e .,u/$.c, "*^!^te.\-*aFi^' f}lr' !t"tQ. d* 4*,r^,* ,
(.<" 3.u axFe ô JoÀ ^t-"c^") , LrJiQ-*!i^ d" e.,\Fh;-c" 1^*'"J"
n^Fn â^J â* fl-t\â* r^"Pf{;- h*^} (c.r,tzw,e Q\À.*t"pUUJ-
r:\arFaac.r'g"") ?"'J ^ÀÈr.t.o p-*Ll* .rhi0" âl él,Àrrnen dor* un ,y+,^ie,v

f.^nq" (f"^ *,c,*pQ.- +e me f c+ .*"fl* r J.rea,rJ J ,'. f*. , L

f^rL\À" dao {-^do**^l'"0 A" l'.'.".,*fq |..Jc -Âo^.}''3,.,t). b¤, F{,,,
eR,) %xÛ1"r," ^Âs p.^f- f* dÀt* à*^^lQ' Jrr -0o,^qa4* ar.go"0 .!!-
ot"fpù3"¤̂ ^h .)- r.rnt- Àmc ,f*rl- 4l-"o à !" -|"; [ceucouç .nrol.a,ra
c*mc.rÀe,o , *oà,. *Lth"o^F* .)t- rmor)uu "nno p^JR.^^ r [L" 5". !*

{*"Q^ o"\irnn Io" rrreeo 4^op*o* . E*f^, e-,\ 0.V\* Jf*np0"î

a/ô"/ù -Qru^l rnù{!a ,tt*Li."^f *J "J*1\""o, f* J" .?^a"ne% ,t^nf**"lÀ

lur p*^U"r^k i"\Lli t-"t\* ¤̂ ^ 1n-ef,3*e . \e. n;\'s 3Lr{. *ol'* f"*J

Âun ndj- -lrourl oL l-n-o,r*re^ Ê{,yl Ji 0.'k c4rr^rrv\.a. bo.oe {*r* dLJ"'¤̂  erâ

"0"t'3* (À" *o.r,o ,Â!* q*^f t'.*;F ù ,2'â,,o,^r'.nr.- * lt {*h0r'U),

Cr',x^^Àr- -0"^ ,fnoXrca,^rvrmca ,,.^t- â, {f i*0* â "o.n p*^^J^* ( "t ùnc

à 1to,.^rer,) 4!M¤. 
{'; g.^'iÀ A^t- l--^*ùel / il a*^*bL ?*. /rdl-oJ. À

""d\-\. Ar^ â" o*oh* r,[i.rn J. fnÆt'..o,rur ra ("h J* {,""e,'r^,s <,r\r.oyïiF.-^,F+a\
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"rr,f drrô 4o."tn.-tl-err"e, ?** Â). J* ,p^err,rrto à. "r",,^e.hi^ e ,"*f.i;.
E 'n P.nÂa*.f .e.t\e â"1rr,."{r" )-D n Fa 1., 

'*i "f * g*" d[oje Je -0n

^-f*r\i^ , ;0 4"^'f d.-^^F*^ J"" f*pu"'Li *.0*Fà* d c".$È J"l,*çr..
Ptq,t ce. +ù , I*n t*dl-\"À* A* fr.¤.tr/oe- à. fn r{r.\rte'U J" 1o{rar^^,mu
ro.rF ÀÀÀç<^^a"tluo (* ,o J lo^J-*^t 

4'0* TLrs Ar{r.ô fÀopc^<r^a r^.A\R-
",roh.r'n .tsLoaif" "1." ,""*ç*l-.*-r}- dloro -lrt,ctrrtorrnvma) , slarrb* ,p*l
0"" ât t*."x. âl ,rn^e, i t-eçr, à /" Ê..ùr^ |" (f o^ .*o-"p Q +eL
"*|îaJ-i"l) ..u,vr,o,.I*r-\ nnonnh.an J. -p"-pJJf.,o J"ûe^,} âVn-

cr{\ae^^}e'¤â oeA! S¤ A"^ f** r'ofeuh o.' ^r8*^r. Notân ..xl'-L*h'an
Ja^^o cr- J"rnor,ile erMce^.^fi4, llafr^J1" t *2J.i,^o ,^ba ae^l "-h 1**
gwt .onn eaar.^^h .0"^ f * prr'.lfJ. I t.^*e^iq-^.{ c.ç- t l* 4*l-" 

q'Fi, I{.
IteXrl [o'.r,' *ttâ"*'rn"J À lJt* ;.!t h t-e"{,nr'g*no "t
m'prrcrna fat 41er*k [-i^ âr ,p4.'cpcae^, ̂r,,\^¤. r*ât-Ld" %qî" J.,

fa.o{tealanrvro-[i.m fe^, h"^r.f^r**\.,.nr â" 1olo{ra;wmra,

tlohc- JF*d. ad"ph. *L,v\ for,^rl- à* ^,'r^r. cnd.o4àe "rqf-à-J.^&
A. c^r" p^h,^¤̂ ^| à* t* ar.p1"ra+ .rrn p¤l k-t e^,J' Â"-;

*".fâur^ ,, cre tor.*F À ^c..&

af"pç,"" ete! trt A. ^x{x. egotùe ê{i- ô0 nf,,^rl-e,r*ro. ,ot["*r*^f A

.LI,1AQ. "omy.ao,r,,!< À {>n"o{,ca,vrmrrr- (A"uo- fno{tcx,vwrc, moJl,,Q., ttqô wAuD,

D* c.nmpau|e^crc,rJ- &f*J A* c.q,.\^ù) ea,h-"*" ,k "#f èr.li.
(J^"1- 9" .o,r^o,r'". aurc-s- *l ¤/v\ K;^i^"A "Àp.^{*i|".), c.Sç.

/y1e /tôtrô +*""J taÀ onrre*.t'i"Q0. Jc^- ls ryn¤â.u^.c où -pt*rhq-f

pt "^X0-b."- .{l*nkl- Ar f4,9q4a.a1^/ww, e,t- -0e 1e"-F,'e J.
p'"^r&** *t*J .u^r àhË}- 4*,r^ -f.t f.¤̂ ure,

t* Àtjo "" "FJ 1". J* açhcÀa mt llt ^f, {De^ *u'rtn, t^.t!,n"t "-0u.o* ) 6^
,p.*h J l-.,.àe- J- f"-r*t"'U â" ,r^f,t-""^¤, J.^k { U-r"¤,'Fi^ /\r.ç- &i"*d
.fa.o ,r"u,r,r'$uc,rnneLl- à-t- P"tt^ Jh*,t- *,r,to ^,1- ,rnau &t*a J- A".t"*
{r^kùe (.} àonc. àr- ee.u eâ *}o'1'.r.,^^ *Àc^rvwrr-c,o e,t. fç*ô) , bo-uo

!" ,*rÂ,t^a. ..J^o J'r"t â | !. {"^f ïue. /!Aer{.rJ ","r*Jc,r"^o "t"^ t..cll,.re,,

rN}(J¤

4o

qi\r¤,
I

/>La.r.^â

elc.) âonh

l'*VJr;.'t^
à*.oFrni"h'"n

àu DTfl-u;.
-Qî.,kl à

aje,^ur al\4.t"iF^c. Jr.
f"ucdt,eruanne-

.. 3,u Qr^r' "^t
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'{,eÙqt'i^lea ô a,,l f{otÀ@^\^^^,\3- d*^l , n* *tdrr"l- ô J["J*.^ .0*

{-g â. Jt"'..* p*^ .¤,S. fl*r^r" @^ {^.}''^n L 0* lhsch,ur
(^4^ dh"b ow à- eÀ'ao) rl* 4:4,otrre^\ /ww. *où ,,tdtrrA ,ru{o.,lrnna

,f e^o JI*uÀ'i Q* ç.r-[l"i* "\rr"{, 5*r .r"â,:L e.- d}"rUL .sr,.,*r.,l-
-0e crvr t".a<, l.r ,vr ol l-rn 

çruod.to,,,mxre o- f"rJ,i A" -1,, o-h'* *À Jrùf
{s^e. .r^oh^r..}lr- )* ,{* 

eg,-e d., 1tr\rc{ra/{wn¤- fel. .*rm1-,r..'h'..
àu p"ot*^te- â* 4*,1"ie., ( *..annnp4. à" Qo rrujF\"1.<. .t" *".r"e).

[to,^'^,t- L".'ùe-'t^^t- #*l Ia nroie,r â" *-.0,nn îra A 
,)9

m ôu^ ott,* riJ d U "ç ,n .-r' [ 1. J ' *oc1 0"*^ a* oL gu4. m.pu,à 4r rsuôna ,fr.oâ
.Àoùieo / ngu, 4.Hr?î)ooê Èx,.-tt1..?"rlr^,rt rrnc.,rrF*al -Q* ^l.',n* J*

"o.tl. Flù.
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1.3 RESUME SUCCINT ET PLAN DE LA THESE

I..3.1 NOTATIONS

Na...o .*Fil-e,utnA "ÀJ. ^*-* àa ,nol-oh'ou r*ofÏ'errnoF,l^r¤

.Q-o^.'1..* (.,rn. nna^,,F -Qe Sff?*" ,, 9* "^ot*b\+o , Q- ,"À* , )-
^ÀÀanrq, / )^ y/1^x^ct-o e.F -0", ..,^J^^artn) 2.^l- *"j**â J*r,o

Q'o^ -^" r . \g *t t"lÎ"L"tl" J" cg{t{v\qÀcer- ,t-r. {"* ..lt ar{\il\e .f-)

,*noia f*,t, , f.^rih?- ,xôtrâ J^^^ro ¤/yr a.,rwe"oeq. ï[ .,u/v\ ÀJ"r" à"" ,rrol-ohltru

,rnq fhlrmo\';1* ï f ôqh^a êht *t"JH al 4,rù' .f à fineàtrhs J- beo'in^.l,

L"" ^"I-oFittto -n{r"*ofi1* ,ro''rF .tmF-.odr^ih" o-rr 4,'A J*, Fer.l-e- ef
nJ^.*^nâ Jo^^ -Lr,^,\ Àdr , J^ É e4\ a/$Jv\¤re s.,

r.3.2 SEMANTIQUE OPERATTONNELLE

L" c{opifne 2,

J.o f\tt'{q/rr\'{n¤À '

To.'h., -!* *JFh"J- ds fq¤̂ !^,(. â. tÈtotlrq nrnr^ ,rl-;"Q^.^.F -0o

.qofi",\ â- " 
t.,' â. ,ttbtrLq^\ /vrer. f.cr .^r,Jrit- don. *ol-*"Q/.n*".'f à

{^^maQ"i"a" -| � a rcfn"^.fi1 " àr,,.^nn f\.otxcÀ^}M-.- Ia.L -ulv\ o.pl-À" J.

t"o^rrt Fi"", ("f,e.r,) {*J ,?a* a.rû *rq[\. Jrdtal^ (çr,r, 1â.:"r.0 "",rpQ.

dFot ,rnrj.mo,rre - Jha.f "a,rl-tlQ.), ,rr^n *ntrbl" Jlo"Fiono ) ^tv\e- "-..o.h-oÉo-h,'rryl

âeo ât-"h i^il-i*r" "T w*'. **Qol-i^ J" h\n^$rl-''oo 1^^i 1bêu^, l'o.rl-e e..l-.'ôn
" q .o^o"h*-" l* te.uÀ d lJ t-*h '^, t , | ' f.CI* 1* fc^" "*'J'nrl
ào I'o.l'i.nn "e-" ô{\ f",rF t** J" -0ldt'"} 'Au âa^* -PrJl-"h "A"'.

tç Âo^F,1"" .^1.^à*f +ùw ce- A,ff-À{, i. f^{s^r,À"rh'"n- (4..,rt>

uY +^ .; F* Q- " ̂ "*r*[l* à'J-l-*tÀ , âb"l',onu .\- J. h.o"* eai.XeanJ.^/s f*

*\- .oqAo*f à {'"I',rd" J" 0o aol,o,^rl','3ue fr*Vit^.A"



1 - 8

& À,f,F";" Ju, fnn^^aih'on, Lt^" t',-q.. -t r-u{\¤. puile Jf Jt'*h 4*J.
,PeÀ d* qrl-i* ( .-\{"r-*"^,-t* F à 0* ,,rQ*F,'on J. t\q^Àil-iu,r) 1.* c.d{$Jyvr{,l ce'

,fe,r" .ruû dh"T Àifio-Q. ù *h *{*" ett bi.,,r Ae, he,,,,nnÀe, ,f,on, aA dF"f

d" b\oco1c (p-.ua 7>{cct,neu^, f/âr[l"). L^ l-',o.* "..çuir^lZr^F Àm" Âtrtl

"00"^.0 f, i .l- rd,r.,J. o,r... lrr'.ro Àrù .oP*0 *f* trno^a 6o*ar! ^r^ -0*0 ¤4\ eN'Â.

Vle0â"^r,."r r.*n^.*l , t-o.^h* -0* X^ J, 1"* àe .fr!,.o1Fre/v. /v\ra ,hR- r,nnf

fea ÀÀ*Tr^er,} <n^n*À*J. fa,. .,rÀ/\,\ À^fhÀe à. f'.aÀÂr h',,.n , Pa^ *pQ",
'?., l^"^À'1.,* à f*ottâr\^//vr% ,"*eQli0* eJyriF"Ll* ,r\s )* p.rnt fêa
êqÀ- -Q'.ioo0*l';o,t â" .e0J /v\c )"'pe^d f* a^^t-,,e,rl. f )" "0fdl-*k ..0*o. h
( t1^^^ ft\e o*lti*'l foâ Fo,rhea -CI* .r"{^^ah"^o ^J-rn,i,àt* fou/, é!|.^,wÂe*
'l'ôJ*fi*, f"-h*" J- * Q-r0" 1 , *"F"e,'n.^r! J4 )* r,.dÀ- J. f".or^.'l',bn
"f "an're,th^r.f â" *^J"o .^llt A<- {'.|oQr.l','.,n J", ,t}¤t}r¤/rvv*^Qâ 1,.*^J .Q)"
me Àt*J "y" d. Q'tl"l cor-ua,rrf * c* .p4â q^.*^d "00. â4*J J"
f'R; l-rin - â, .* 0,'*!. fô'u,r -rn rir.- Je^^a *| ll-oh. Po,.. 2ru cis à"

tÂâq0.'f.; rnt{Â ^-ôwryt.'o dcoc ""looL^,b" à âd+ù ,u/ï\.e r,er*an^h'1uc- (.f, r,,.r1
cont.tr{\t &,11 .n^oemtle J'Jhoh, *rrn r^*o*h\.J'o.hiono *hrrrr *.rmU. J" t'.q.- ?"0*rq.r*,

Porr., 
{r-n,e¤û.. 

.Qe nol-,'arr J" " 
f* d'u,/.^rh"n u Jl{r,\ f xo 

t'e^r ^^À

JrnY .Qo æ.,r"rJr,3u. "ol- o hih"";"o mê{ro â"îÀÀ^r\^ ("{, e,a) -Qq ,nol','* J"

otf-;" J'" f".q^*,h'.^n "^1*àr'L fe^ J.rae ,.oJ*J'1"". fs" t*^-{ h'ô ̂  /'ûl
"-" çarm*'h ".-D* 1u' ̂  prÏ ,'{..", ̂t** -'0. 0*X J f.,^" l-'.o.e 3.'^"0^g*.

Paun {"r*- 
J- 

f\arrrrta J" f-1"o^ r, )) ^Y r,.*t"^r} fA-

1'ro\*i1ue 
Jc rvte, t"" ,-tor,Ddn/ne.,L ;,,r^ -0o æÀ..^f,Îrr. à fu{r<arw"na *o-

ta*F?f ^u.^. .ÀrrÀ.. i^*rLi 5*" 1^^r Ir- *t- 4*o "R. , be t-"Q0- F"'R^,,1n-
^$^l p.rr.,*^! ^h'Q-nJ, Ao-\,ô 4,.oh$'.ol-,'oo, È.- JÂ^l-* P"'r^
*qQ,Ài[J (*o "Ruliitu rr 1et,. -!t'",n*ertarnq. t r fâu^ -0" {"l'"Q.'fJ)
^t *t- ^"L-d^o J" .0* {*oQ-.^. t')atro .P* 4"^"* arl ^rt* ).
,r<.Qo!io,,o *rù* ^elun*À'1r* 1^ ^.rq\- dl-A'"* .,rro( f *" q.r.p h* a,r sl- s,6.
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Pq^. eormçQ. fo.* 4a^"" r.r,^^e fh4rrrrg J. .^*"F,^ 1"'l',"Q1" )'u^

tbtïn/rÀ^^^e 1o,'*Q0.'Q./ ô^ f-t ,tqn,r,rr, -Pf &{f"l-k"r" 1,'. âtrq *.!.-hlu

,oF {*ibl.^*^f JldF"[ï" ( tr.rF lbFLoc¤rr].À l-rdotr, t.l-rit*bt o'l.

{"h 
0r^.r^h o"F,^ti ), Nouo {^e4"i**^ -!t *o0oF,ntt *,J'.. 4q

*^ J, 1*. /$ r\ eryr I-"\o\. ,X go o;J; ?"" "lï*r {-" [L J- e.z

f 
tto 

tà.q/ ̂ rme a)^ crnote,À ol '-r-n" 
{-r*"F*. Att . A;J''5"* 'p a*

*A.r"h,^ aÀor F*a.* Jî f " blea ("$ l.e ,l). Na,^ra n,^,..e- lxe:ui.?,
J '*^ "o^iq^^cr. / fl f.-,T- rï\s +o4 I*",n4 o* ph. J* !'.onn.fi.o Jt

f roXx-a,^nmnr 1* A{,^t- -^T-.o, Po.o .3. J.l"n ̂ larr" /y\e{râ ,lrl-nrâ-*^o Iq

*rl',* d. {tnnrcl-u"o, Jl.r^z aJ*"^^hiryo f.- "njJ.^r"h'"n a!.0( J}-"f"
qc"",... lleo G{. r,e ,r). E*4rÀ, ,J *Y {*t.,"* J'r^h ù;.- À- u*,obl*
audùaÀ 1** â*,'^h"* -0" .^"oJ-i^ 1"^Fl"a!" l" f*t@ 1*CI;0t,
Lq *"Q"!J^ .^rT* ,l-o xh"-)-i3"" A^ fx,ot*o^^mÀe .Y ..Q" â- f\otrtq^^/ms-
i*"""{^" " (,.^h*no^* fu o"^rabl"o o.r^r"0."r.1,.À ) f"*f ôh're JL'l.,k" tr'e^,
xdJ-,""hirm J* a.Fi^no ,r,^Àoksenor*k\* (.por,- o/Q,uv,nrzo*.,r -8^ .ff"J"Fi^o
e.\ru. ore^r'atl- cu*iq'ei*) (4.e.f.h,r,) "h p ..r,,'*J*^." à ,tr,vre '*¤"h^

*ù'" dh.f. 4*.* ( p.^ t{À-.^" .!^ ,.to,*ic bleo ".uo.iQ.'';rÀ), Ao-3,r.

/ro4râ J.'{* Â.n* Jrrv\e ,-*QoFi.nr,, *rh" ,"-in o^^l-i3"u" , cact, -rzvr Jl*f uve
'*Qq"Fi.m u** o*6* À" f"^^.;[,;n (.^ ".^-'J.rj'o, k !e nc,Qe,l.,'"rvr *,tt

!% no; o^"f,1u* 5n' i0, q-^Jn-^k ) J^r &o{r,o J-l-"&'.^^ .0.^ çrrp"r'J l."1 ,

Nlo.^" ,^rF.f^o au f*o X"açk" r,.t 3o'* tâ4"9, .,(rwe, a"Â J'5u"
"-h .0" A^.lfhÀ& d. f"a^r^i Fi""q 1o' J0. "^1*ârr- d\e J^^"r'l- 4"aa 'l-

*nâ^^," ù{^ e F,'"n^s , Ë"n "ll"f ) r'w q. o"Â*.lr,'1ut *l- .nr fflA" Q
ùP,j-*F. J" )a ttJt',narNa*r te^. F'.a*ai h'^= .'*F- *--JÀr- J" Qo ,re,,non^]-i1re
.^n.^J^0L '.pc^ -0. p!frh;" J" t-ra^r-f,'x1 1u'J. *nX*Jr.c, Nurr, à,.a^^

?e -0c *,lnn"^^h 3"" -h "Qr." der,,o -Q. cr"À -ml".air.g . Cecr, Aô{r,ô

mû{,,r **.j*" (.$ r.e.a) â .!o .rr-*"Fr-l-oh'"rn J* it*in r.-}isu.a "0^*.

(c )t^'à. â. Àre^o opJ,*h^r^o A.u.À -0".0 pJ^r*h 3o- J"'+;i. q*r

Fr,rr, t*,i^,^,*,- , Fd À\-*i F;"rl--t / r\ÀR. *ÀJl5n.
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*oF .0'o. ^" .$" *T- {*J +'v 9,-,'^ ( ,N. z.e ,s, !" æ.n p^},r nJ

{t* â" -lte*,i.r^F o J.i.^J p.,.'i,u u* J. 4U\-ol- .o,rvr^f T.,. & J FJ
a-[.^F .h ma.î J' lo {"r* J.xt- ji e JU otfc-i,,f), u,J,'il." fe^
aQÀÀaF;^ J* t*.* f'./4,-"" l[^".'"h ("$e,e,e , !r"\^il- J.-{'""iJ:rn
.,n -r!\ .tl-q-l' /v\e 4*J 5n" ..T- Jl'ol) + lr-^i" ,pa* 4"-ih.
(Q. a.e .+ , "0- À^^i k" J".o ".sfr\ p"^-h^\ e,$ {* aont- J* *rn p*\-*',.-h
^4Àio a.-"11-o k\o,),

No.t" foscr.na a.r,\ f*"1""1\. g.+ .!" 1-.rtlr*" J. 0, lpi..{i..hnn
J. '0c p^-'.Fi1c Jr^rxr t\,"t'.q/,'me. 1-*d -|.a advno^r..F,'1u" *f
"Q-" ("f. a.+.,r), M f.'h .0. 4*;. "ù**^F d ptaiL J'*,u r,.t^l-.,ù à.
l'^qr"r Fit t ( ry f orï- ât-'te- -Qr,^'-r*âr'ne J4^ f o^, ,n\À.\-,'ôq o^u 8o "yF"-.
à" f.toç,a,^ovme, ). Pstrr, .rrv\s n-t)tt"ti1". ry\dû "Q,n. s @ lu'*l- 1oo
.g,'r.'Ll. â;*+-,""^r.F. o{\ pr} t-oqotu" .-0* +";t j^J,À-",l-*^-*^t e,r\
.À.QQQQQr"-h À,^/r *.!.ur^; J. {qù Fo;e J* * 0J J* -0. J F"l" o} u^
"mt-*b 0..,.^" f*r^ p*r,r"*Q!*^- -0* f*o^l,,{ \-.i.nto (4, *,+.*,*) ,,^ b,en npJ"$,
-0q *k"^"Fi.1ue mot r-0,r,e, éfr!vw1& rr,rû ,aôrr -e^^rr"rmhl<. J.a tdf* À-

f'cqc* ^X* À"ô f a,r rrrn ^gf\r,ù* à. t-r" ,,^Èi hbr' ("{. r,+, {,,1) , !ua,.^d
"pa a*!"a^.,h'5ul- .r\- rhôq "0o. .ma* \dd"^ih" +a,^, d0..i'^;noF,,"r )- l**
,p*1ù, ,oh*"L , )9 n rff;l- à" *r*^'il* r.r^\ /,ùuÀ-*Ll" )"^ f',o.ao
*^X"*J"â ta^ .urq "^tf l-eÀ" J. fnn^rrihan (4, ,,1,3).

tl*o t-',rrnnoro ca- 'R"ç,i|'.o fo^ J,,o .r.-^pP* J. J.'.?ùh'.-" J"
"0e aer',ra^f;1" J'*- -0o^XaX" J" tlr,clto^^'nroFi^ ("f a.e). d'{, ,o,o{rf
J 'iQ.,-l-n"o" c.e l"^ ^'.'e*h d !âh\-0. Àl- A{^, -0* *J$" J- à" opJ*$tol..^r
â" ,.Â"^l'i1n. â" f\Dt\â/n^r ¤A rmorb A"^lo,^f J" J*l p*.- J / **"*,pL

T" A\o{râ porr}ù.*k âal* -0o A*rL f** ^3-0r-l'*o^- "Qa .^r,l-*t,'on
,r+ph.[aFi1"e & rnrJFh'Â* "1. f\r4a,^,¤a. Nxro J.{"il"^^ lo a-6nt'uæe
*Y !" nÂaÂlrruc "p.J'o,l;r^^r80" J* fxo{ltolr\ /wr& n"i*e^"ti.-0" (Q.t,a.a,

1^, A.^ôF .^*Pd Jrof".hoF,'o,rp (aâ.{/\e}^à ùlL eQ.!Î'rr'^r), J* ..n^Àh'onr"CIeo
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.k J'iF.j'a'li,^r',o\, d. ,r'*,ot* 4oaeQ0â0.r ool,noR-^* (.f, t,a,r,, 1*
Itnl ."*P"aeÂ â. fxôe¤/rluÂ adq^-rh-Â 1r^heX.a} â.^ "lo*"*
qlrvrr\ *^eo ) r^.n 1".À ^\ s{rô dd* c/s r,, 8, 3 -0" f ,'wik'0r,'F.' ).
c.ûn\ r{\,u^*1*c^- ^.uâ. '.-^\- *<r.* +e^. ean*oi c,F *rTh^t l. /yne lateô

lx!\, À- (.o^^qrr4 (*. 1.^*.'L'.Qr!/ à. n 0.Âi.^n .^ h* 4Qu"r'-ru"
atln",no[w* crrrv\^/\& Jo r,o csf $r AùA ) *l- "n x,s,q /f &f"l-hà.
4'.r"d.^À'^n -{-ttlcrrr,r-t- .'3,rlF"[l<- . F*i e 0.rntr ,,rl-, M 6l.tr, a-10-t^,|'ono

s,6.5 .0e +cÈù'r'l*'0JfJ â" )\,roc&^*rû¤/' .0* fxo cemr.ra ar rm ot¤/n

o"Àqho,'. . Ptr^ 6|ar.rr ,.rn*a-,in c,.r, qrre -0q l"$^ h'^ J* À.tttn

1o. Anetr4 a^r-st\a .r.rl-r'lr;"â *l- [,r''"nr ,Â). 4orp*"â ô {tort'n r e, f-u
NiiRÀh"a / /'rlu, JÂrnnl-^* "*,Fo^rh* ç*ry,u'd l-." J- o"l" ql rr. 1*
on t- dU d'^d f a* t{ek"^arr. + ^.rn T- #etQ-*^f t",n^rro fôu*
,rnolea /ar^ô 6.- l.,$.--lt'^ ,

A'[elo0- J* n-À1h.*
1"op"t.'Ll J r,o^npa>u,,aa,rcr,.

¤/Vl

J"

E^\4,A rylèuâ Jonrnn" À/vl,r- ,.Ào '1'11*"

1*, ,peal- étu- .rr\';&,Â.i "1"".-, J,rit^l-* À

1.3 .3  PROPRIETES D ' INVARIANCE ET DE FATALITE DES
PROGRAMMES

H,. "0"çih" j rYrô{r^ J"PÂ^l.."il"
n
XRA

q.
fltof e U J" "\rlLoqFr4^\ \ÀeA 1-" r\ÀêÂrâ
po.*ow ,0'rli*".^r''e^^c.c. C"p. a,e,) "X -0o

"h jCI.rr^t-*ma l^i b\i¤;r¤n,r",rf
c4r^À-t'J*,lrr* doru callc fher'"

{oto0'h.J (.f, a,r).

L* 1^o1'*'dbJ d t

att* p".l.t["] cl'r,l,o'oarte.r;"ex,

^,*o.ruo,"ro ."*À'['i,n,n.-Qi. (.f,. a,r,,,r) *l lo
Qo tau" X.1"*^40. 3u¤ ,^^oua .-.^o^'oto,J* , N*ra i

Jt^on 3*. tf *F ,^rra^.'o.,.,1-" ^<xr, .^rnJ.r'[ian Ô fotrl ^1'ne, p*:,rJigrt

"è. f*r F'.,h.. t*o." À *-tt. ,r.^r o^r-hi1"" oF t-ooh dF*F ,',s,,o,."} Jo^r
*,\[" ,\-*coco ,* nc.?*firn V -1- nrooje .*h" -Qnd[-eT- r*'l.,oQ + {tJlel-
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"o,"*at* 1^'o^, -Q* *Q*Fi.^ + a J l'J n"role "r"b* -0r.'kl- ^i*h'eQ' "h

i-r,ro -Q- enkh f ;'"dJ*rl- .lr.tl'oh *..*o^.h. N,x- t*h Jr"rnpaorb-ce
-ceQoF,.n^^^..Q,t . (.{. l,l,z) 1""^d 4 ool- tr-r1arr,rrr a/'8,1'g "h Jr<ùcar,e,{.ro(,
qrn*\.rr.r*.Q1. C.$ r,*,s5 1"d â, t0rr" V A^e &t*J fr" l. 4rdLel
*i*!JcQ.

A" 4.4- L'.r* ,*.-sn*h ,,ur$ t"r^^d ^.*bn{, J. l,rop^,/l.ca
" ?-r"n'3* J* f '.to 

t..o/v,t/rvr% c4ffvw\s ,e .^^qrh ^ 1Ji.Q" , Qbb.*r".

dt.,nr'ru* 4 -0r*j.^.1-ion , 4" rnan- {-*,",-^r,naùrn, -0L.ùr^.^ ^.^,Fu"0*,
,.0rotre,*." J';I.*[Q"*tro X0"b* o 1-"*o^. ^h ".F )'^ p^"p*.-.'U ,r,ro^,r
.0o,l^,"1* cdï\À/w\,e "!* y.p*J lr"J J" 4,.iààr^n âr î"^rt" I.'al--}
.o,,t"a*h rne- ,1'o.t| fa.o Àeil{"i^" \, ^q^ À 1.ur .r.r-,n ell'*k pd".à"".k "Jf

aah^{"J A .

Lo ç""1'^^Ëf. d. {*f"ùU /,+u,ô ;À*a^rr,.n.. ("{, a,r.,r) *t- 4a

çtoçnrdU J" 4"F ?r'U 9a 4,0,- XâL"Q. 1" /r\ou, .,r,*'J",{"",no , N prr,o
À*^o 5.." V ,o\- 4*h"0" AùuÀ Àrrqdor.o" J. + 1t"ê{r* *ta,R- orÀ*^h1*
A. f*-. t r,rF" l-'.acr- à ,"X. A;,rar.l-i5"* t *,-l'o a//r Jh"l (ill- t+f)
h"-Ql" 1o" Qo *OoL,rn V p",t- a.nale *^L -tUFol- .r^^'FioQ .Y l" tJ
"X !* n f*ti^ + ,ô'F nv,orle .*-$*- ,0tdkl ^r".^'k'e{ "h Fo,ro {- "fl-ok

1* +"tààùJl- -Q. t*F, A mo{u}sûrr / c\^.,ttr) -FJ* à"- f.U O'U
t.Qofi^ "Q!" ïo^"â .F *l- l-r..r4e.t ^" ny,oJ"- .l J" +"f"0.'f. an*\i*r!.l,
â{ â" tU," V rne JJp^J f oâ À "t Ul-oh À,tT-,'o0,

e¤" Jl{.;*k^" ,..*,r^r,e^ Jr oJXo0-*",..,,-F -^ t""^d -*,L.. Js

flofJdU cQe,'rn'3uea J- 1b'{s1,{Æ/^^J''{a c.{rû^^{u- Qo l-*^^.;o.u.m , Qo..*.ù't

F"h"0" , lo Xo."^hi, J '. ^h^-d c.,{\ p..,!ion ^ riï'" êu à. *.1r*o" d
JJ.^\ r^1^no 0, .0 LL*.n.o J. {rr*ù" Jr+rrnr f *c¤lrarr,o : .1..
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1F.trctrr.a/r't^/wvE
dl'*Jr-"â e-u

ê..r J t *ttÀ

'R'pi h. z,

I.3.4 PREUVES D'INVARIANCE

J.
0&r

d\^rnnc ç'to1'*'ell,l À^rmi'Q"r..c. '*QohÀ*o^,h j *ra,re "rr,h.*- ,tlnr^,.1';1"*

( XÂ^e!' ,*F d"" ùp8. ) ,

nol- "*J.. ^*o "0i" .'col- e,n #^à"Q ffr
"'.ol--â - -U- o)*'J o", lerû 5rrl..*^" ,onop-'J fJ

u',^-l-a -p^*,g-dl'* J*o +*t*"4 tr^r^r*^,k dnoQ-*J pz
{a/ôr\av'Q^, À .01.**o^.o^"" .h ô !o f-ft{r'lJ +e,t .otttrp0" ¤/v\ ,^"r'J.lq^^l

-0., n r+f;* J. û.o ao*.^^Fi1uc â,
*QoFi^* .^r!".,l<,!n^l'^}i5"* cd$\zrn&

l- cffnçil-',e h cot ..t*"*J a-ud {rtàr^,,At^'f" )* nnnâhhoJ* )t f\eru,e
,f-to1"","tLc, Jt*^+a,.r'âlrcg à. fRotlLq4\À/w\¤a ad1**lrin0", *^-J'-l-*r.n, ^l'-

4*'"00JQ-.

Na.r.o c<r{yvrÂe^^f{/) ,faa, .{-uJ,r'e^ êg to cXxa1l.. h,4 J* t1aQol.,'dnl

-rF* rcln^aJi1*ea 1rr ".nno"a^re^rt- -01*nnl.>a.n^o^ * a)oce 4'.'Jé 1-. f*
JÀ.^h* l^Àe fxiptt*i[J dlr ^ro,.^'*^.* âlrrn fxrq\ar\^/ïvr& *O*F*-*"rrl-

à ,u^^¤, ,t"ri-*^^fi1u" & ùq, t* *t{.^ J. m6l{J, rte,rw\.¤a!u, e' {q 
flt&u$e,

Pqç u*"ryf Q" , )* 1',opn't'en ["-! JtrÀ^ro^rb^,r.+ D.^^T- **"turo[, fè{r/. d-
lÀa"H3""^ .rn"*,,'"Jc^,F^ è Jk" nrQofi^n eu {^",fi^^ "^,,}* *'l-a.fo * lo
*c[iono 1; ("{. r..,l,t) . EQ!., n^F "'XoQ.r.n"rrf ."^n*.*t a1; *o,'J^ 'l,,'.rn
J* "th"h ,rncbtea*>otl¤, Ç.r*,r.r,), l-e +'.of'{id[ Qn 10.* rrmp*ler^.he

*l- 
5u<, tàr!' f"t* 

-trae, trtl,rr^le dlà,ra'*'a-* forr,r, ,q,,r^c- ps[a.j','3*c,

J *k Fo.1or,ua .-*.1- J* *c.r"o.r.r^sL A.'.rr. .Q. /"Whù^" â. f".a^u.'l-,'.nn

t'S. "^1*Jr.. N,th^er.n. rl- Jih' .0.- 1bt{,opx{Él'J Jl"r*.^ro^r'or^.. n"rnl-
t

côMe/tùeeâ .,1ÈA^-
I

Cetfe ,.*dl-\"L
r  l .

,nermadi e,re*r" ^.1-
,/ --\

"Jho.t-'.m À 9o æÀ"',Fi 5"e f eL t-'.-,*i l-,'^l ("f, l.r.r) .
J" f\"rr^lt

**yQèF"
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,,:oli lhr'on-,'ol*l*o f* ^r,N\e ,.*"*l;* *oj, foâ fôu^ /re ,*i,l-torh*

fq^ I'cq,^uilr,rmr' Tr*he{*: "8,a .*J t-L"â. e^1' ,..';;3rrr*"rr} "*p0.1-.
ol..o^J .?e É***|;ï. *l- 4*J fa^ f*'^ ("f.r,.r,r'61 t J^.
",\\ f^L;.r.-0r'.,^. 1"r"^ -0- -Pa^^XrX.o *,-tiJ-"/, a.' f*oXt^çh" g,a.

$.^ fo,re1'ca1[e 
q,?, noq.â ujl-oJ^"* .0.o f*rn*p. J'iJrÂ'r]l

1"' ^ f*"F ,.th"0"1* f* J-l^l-nr^ )* 4r.op".dl-J J1"rn,*oq'oa,r"" J*

f\o1!rq^A/h^ra' U^ fd*f" Jt.on d."fi"n di*il- !tortr,*.. J'*une ^ttJfl"J"
de +\erure A. rrno,a^ieà t-; armctac "h "k.h**il-",

Ccrvu*re. rnè.t'r.ô d^)c^Àè r*{^ J*- -0.. fo^rt*.t\- tr,I ) /v\oluu6

terc-.trnt-n<rnn i-^ji 
{""1rrrn.n.^^} 

( *o* p"^ t-rqa.r^) àro "-r*Jr }u-
"8olo, lVoql c--d-{!wy\e^Àtcm^ J.onc .f aa, " LA^* eÊ. c,reâ 

f"^h; "rr.0.'.^

C"{, l,t,r ), l-e ^,1F'|." J" "Q" ça. � - crN\-^rqe ,po.r^. "tj**t-^.^ Jr"

çt op^rel hJ, d',*-o*'q^rce- J. fH{rXFra^ ^,,vlrÆâ *F Qa r.nJFhoJ" à F{o1l ,
Ncrr,. "-l- flror,e. Èe^.Fr^^,\- Jl*rr, u<zr^J.L, /nèu.ô ,fj^^ -0. fd*1".
drâJ.rÀirnn J. ba,'c- 1bê'r^ ".s" *J1"1'"â" (4, ,,8,1.1), Eooe^l-i"Qnr**1.

lue !o /on"*"\-"^o t^.o^*i !ô<-

.*Q,-'d cx1tinne -04 rytp"l'Jlt"? hc -tt%

*rfl"-^,"
' . 1  I  .  I  r  r  ,

e,^rl,ole,r,rhe ^au,*O,u,\-e I f ôu4, otcryronF,u,t

t* à'*. ,."Qob,,^ L f"onvr^'h"r,
3ae A.bo o h"ô* ,^r,v\z r..Q*l^i,rn ,"L*oq'.r,.h V (Vl,a,.s" t*(1,a,\* g(n,^ù
;L {*F * ) auffiF "f' .t .-or*F. ,^{ -r^,ye,^ ra.^*k r 4Q.* {J 1'. V
(Va,,r'e s. I(a,r') + g(a,a,)) 9-i Dà"Y oaar ?^.rr J .?1.,1-*t- *g^o^t *l- ro*

J.l-ef Àil-ie{. (daes. r(t,l)) .h ^rF. ^,rcr t'.r^ t-r.r, )-^ J**ru\ J"^.,h

f .^aiLlc"  J* JU,b ,Àj l - io^t*  (V^, ,o,Af é¤,  aeA. ( I (e,a\  r  Lo(a,a ' ) )*  f  (è,a,ù.

ba,u,r c. .ûryi [n" rn ê4\â F*.o. Fo o J. -0 '.^rro' ric,nr.r- ,r.8oLi^^.{-0" .,n
nt**1"4,*l- 1"" Bo 1.^â4t-roh'^ a -01*^^-o.^r aÀrc"Q. *J.^,h.^ "CI. *T-
t"*iq Q. ( .?, r,,e,.,t,.{- û ) ,



1 - 1 5

l,lnr^o è L*À..^* <"ÀÀ^d h" .0* ro.r'o.^rF* 1.rro.'U- à" "" f.t,,* + t-
â'Àâ^r""Fi,^ à" to,oe J. f"E à {^\ à;"ir* Fo*!.* -0*" *â l-h"J-
*ùk*.1-." f0rÀ gue!1ur^ ,^rl^.s. Po*r^1.." {rd['*J. Bà,y r,^tr"1-.it*l-r1re
mo-uâ

P"*t^

."r\,'iJ"l^" J"" F'.a,.*{"r,rt o-\-,'^o J. t'ù *h"" J'd J^,tF,'^ fd, r,,r,a,r),

-^r^^e .o F{¤ç*.'l-é J" !o 4*" (t.(a) r. c(À)l* V(è,Â)) *<?oFùe â
.u^^e *.Qofi^ "^rF* JUr. -unrl-iorro. ,t {;-r", *l *l' f.-.'U[ J" oh*Jl"

.0',.,.nr" .'oJ 4aq J\-"h , i[tar.o. ("{, r-,r,.,t,1.{) . 0tru ,"*}r& t**-{^,rÀ.nr

.\.Q-tr. h h.ùdq&. (.f, I,r,,.r.r,,r,) aNùk ê ".errrs,!1u{,! 
I*" P" ..rJih^

l" ""1;.{l.ol;^ ( V,r,,r' ea,aeA. [lo.s. I(l,aù ,., bo(a,a')1o, I(4,4')) {"F e\,u^}*{.r l-.

À (Va-, lcs.  f  (4,r)-> -r f la 'es,eeA. bo(a, l ' )  r ' .  - r r (4,r ' )1) .  A.rF"sr**-F J i f ,  ,nrara

tou,ùô^.À .,rfi{.,..Àu^ a.À^e fa,- 4}" t*F-.,n"À'l-,on (..rnr,,,,e f{oqâ 4eu" .0tff*}bhi-)
âtr btcrn ,{r^^¤ C- {.ttl" 1.a-"r,rJ^ho. (.-srw*t t{ocn., 1bê'tr^ l'"{fJo\i^).

û^" or^F^s f-or^"{*"^ohrq Gl.U,l,,{,{,,j) ..t\r}ùl-<. à ^e/{na 1û¤/- 1,..r-e, ^'}êuô

+ôt ùôr\a ,.,erL.t4/*e,.- ,",-^ -Q- **Q",fi"r*o .tt,,,^>ov>eA (l-* -, 1*, ,-i gh "*t'Q-J"i

(u^)*:> tf-n), Ced rv\ê.tr^ 4""rmt à. {^^aQ*à."" .8* ^Jl-['oJo- J. fl.t^ù'

ulc1b't"i"F À'L " a"thXoa0 ÀârJ'io' îr^ ..,, ̂.h1. J,r,r" à *pefu1*4 /*
tnJt-\"Jo J. F4"t1â ̂ u.À. .,01<,^^re^os J* f.\o{.re^^rvre-. tg *f dXupo,*oJ

f./tatL\" ({. l,r,l,r,q; à. x-c,rnç?q@'- ,0lr^^>"^^",} I fea, ,ue mJloFian * S"i
onnÀr^,t à Jra t\-u$¤a " t-*c-p-hroeo fe^, -tr"[s,^À (S* Â./$l- in''J

Jar" -0" -Ùttd^.h-"). É.n{"i' (.I,q,s,r,s,tr) , ),tarà .1,* 1t""rF"r'JU à
J"tl'^F*^ *h rÀ/v\e r,^on^\"irt\ ("t^ 2,'e^, Jt-,r e t-0t"^\ ) Nr'.râ fw À'4,;

.{r Àe ero*,\"i.n ("""*,*c Jer* po *Jl'1"4. J. FaoqJ- r.}eu,v) aa ,Q.t'.., Jl.r^,r.

*r,QolJ^ ,^*,,**lt" (c.r"wv,c, âo^- -0* r*JFfrJ. J. $*n^c).

bor^. ,Q"

2';j6"Ï.ion e.{r¤-
I

ce 1*
)J..-..^n^^

4.^r*tlf

N u^,,

1t^eX"+L \.:,.'1,3 /\èu, J.F"^^*i^am {-o,r, "0- a"^-rrit+*
rlre.trâ trlu^),tr\À àr)"r"4 .fea. -Q- t-oo^o+^"*oli^o "f-J4,ô,rr,

& teho,r^r*," F"J* 2- nmdl-h'Jno "|.rt*' j" ..|- À

qJ1"* or.F^*,

^md\h^d"ra ./^^uik 1*" I-",- c-<.à f *in.^f., J',r.À "t-.Ii..n
l , À r

"l,rOcPurh (.{, f-.1,,,t,il ¤M ca D¤̂ ^â 1"" Aa rrle{r.a c^}<rïpr,.n,F 4*I*t?^^}
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dJ.-o,t^t<,.} -0r*i^oq^^-"r-F 1 3ar ..nu{J +èer-L -{r.iv\ f^i-Jf.
/v\ù'â ,îê{.,}.n^À aiF^^ù.- -0h"ia,.^} r' ï; .-.'nnx'. rl- -p*

J l-r'dr,.,L,'rrvl

4ù L"
f ^4-trr<, o^te,c f"J rr"F*. f "À",f" Jl*^o\^t"h"o, (,c.c.' M'e,,wl pà.{.

â'*Ql.^rro fe^ 1*" 0o f^¤r,\,e a.r\reg, g^1 fddf. /'rr*"1r"h.r., "";t 1Q'-

{o.^Q. y' e*ze ,^n} *h*), }L n"^uF J1.Q'^^"^"F .-n"ob. (* 0l-ùe^r'*,f

1 a"h"{ak "0* ..mÀh'ono à td^i$.oli* nQ"" V 4"h i,}e^i"-h"; "t

oÀ"J11".^e,t^h .,*lQ& (À. P *F ^e^.'^^^k / N\ùtlâ ,Pèuirlrra f"{r{ê{r"

l''.o*r<* a/{\ ,i*"^r"^'} I ^"À"t"ù 4,,} .0* *Àt[,"'* J* .J;fi.oh,'r"r (^ù
^r\ùu.a ,n'o^r.rrno fe'â 4**krr'} À *^tç$h^A" ,ocpl-a,au'1ue, e.,{\ ce p?^y, "f- ù

U Q*X"n" J'-o"r*\i^, *k ^ol ,1"',o+ / mô.", /y\e, ,fcau^,,.a^a y*l"-tF^. {â¤À

{* "Q.^ ! à a^- cz, -0"^ qo X" )) .

l* 'ô*[l."h +';-éàr^ I^ ^e. 1*i^a'"h.^*F e,.( ".J"^"^ll1,t"
.Q-* 

{^rcno1l 
.çer., 

{,.-^i.^* q, h,r,t,) f,.^^3* J*^, c4 c4eÀ .^tlv.*.

eok ^n-e^jrr.h. +ùu^. .-tf" A¤i""Ji1"" ,o.l ,, è*'&*t ^. niio
!" ^lâ-t,-hir^ i* *J|. ao,!n"Ji1"" +a"\ h"*^^;t-,'^..

Ce.ci *'*h ;ti J.^^*,*^l' ,por5 n*"r fè{r,\, a).r\t- a*}tn*. f11,"..

( .1. u,t , ,3);
^^ {r^t^;

"ta,\ {..*'^ t

3i *!f" x^^Jl1* q. él! J.'{;e c."r{vrv\*- ^,{l oo*--.^--,nLTo J"^

+"1;.* à^ tlo"-. ^1^à--i, fc,! .rr^\ lpl-Àu J" t"a,'r.rl-Jr'n , '!*oV .^"ol-
/mo.{.À f ea o-..'o*l-l 1"r*.-F ,-,m ç.e"h Jro.Fi{^Àe^ 9^ f{/h îl* à | ̂À J,,JI*r

ldcoàe.,Ï t"* cR. p.pl-d*" Je- l*o^^-i h'.r,t , Po^r^ ât'"" ** f0"h, /tto.*a

ttoîarr\a .,rrv\ ,1,n,,i *f" "l'r",âr"f l.rn J,'QJo,-.} J." -.^r'.tlr^ *^.ot^lr'oi^r.

(àrz'* ,0o "Pl.e&ûe r**,, lat )at' ,0. 4x,oX'ta*^^e ) t"-t',"It4.F J. ,-*rL

J.^ lv;fr;* . C"d g^,'nt J. Fil^. "-*pF. àat- -9.o ,p^d"-T'. JrdJ-"I-'i"

t"rp*i âr {ei} 1o" )^ !>{ccet",a)Lw> 4.'"rtb\+a Jr<r,r .îL.h rûe Jr('*a*^f

f o,r ,r^i1*- n*'h Je ,* Jb.I rr*oio .kQ*^.-F l. 0o 4.g J onT- '! a

rYl dn

f^,,p4JJH
-Pt*l p",*

J\-J "$"i^! ( o 7u- as^rô ,àq^,'d\.ô ï.*^, d,.xra *r0..ruo 'Pr4*jt\t-r,).
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6i "e-tt. r*^l r^'Llor"" r,rory! 4^J" te/.

aUa,r" 
ccmc.ar"âa,ur-<, É,oeê )! c, o.À "J;1"a rQta

?o{.u.}c^AÀ ;*^*^}- cn$u, R-o^.v'\e,^n¤̂  e-uq 4a,n*f""
ii"J"'; .Fùr,u, n I t' (a "Qr*,\ 

*- Pvr$al,rr 3.t

\e. 4'Q.* rï\eu4 .*r*l-,^-.mo 
Tt 

cea /!^eu^reegu lttrrïc.pe" à'rttr)*.|,:n

À¤- ',-qr*ùe^^h aÀr{ t*.idJ*r,h ?,.*J .0" a-.^^Ji1"" tu| +rr" "L

i ù w  f d * .

E^4^ d\û-{râ r*^h-*o ("f, r,.e,Ia) 94rc !"^ J*o, *p1"-o'{*
(,*.n"!. J" ,P'-[r.uFoiae Jar.u J, ^o^^'cLl- *,r.ri0.oi^- o.,. ,,|,"0-rh^ Jt"^c,

aÀr^^Fi1*e .Q^* .on...J. ^F.) n*n\l- 4^I*rt.*b J3r.i,"el..^h.a,

I"^ fù.t* l'"^ât"hiun l-"-0^ 3"" ^*.0- e,^)onna 4*p*"1, ML ,'on1

teÀ h,ù 1-taLr'3r.rra à m.tt^c e.n aer,raru. ld""h^t. rl Jo^* rlrv\e- fFur,je. Por

*crn çQ", Jqr^, -0" ."tnfu\i* J. ""J*{1.*l'ion (r(+,o\ r to (a,a,))o I (4,a,\ , yo

Àt ro'{.l- -&^À(. À** {* u0. J{+Jr}'.tq*k "tl.^l,J,'"n' â'"^rq f * 1J*r 9*
â" f æX'ce,"wvrre . \g *l' â"tn<, ç*frl.et\. J" âJ* g* ..Jt" .* "U h^
J" ^rJ^.{i.*\i"o *ç-Q.,o" e/v\ r.r*.e ermtrcxrcFi.m àt .rmd/h'.r* à" ur)|$',"}i^

10,r" av.npQ.,. cd\r\,\p/nJJ )o,t *p"0" .So,.n" è r),v\ ,paÀ ;!rr*e^.J;t.

À t^ptÊa^\^/n¤. . Cl*lr .0tttr.l- J* 3...oX"-1\. h.i 1,^r ,ç,.".1^. ̂rr^-
)a ..*oï*."I-i"n À\T"t"l,roFi1". à'^^ .c- ^JFl,"J* J. f^!rr^;¤- Jt-u'*oa.,,\e,v.oq.

À t"^L J'-.^,. r. n"^mJl.1"c ,pJ",eh,^^.CI."Y àturt, f^-r*t"" J'd"lr.h',D

,rrn ror-*r,b L^o,"fa,r â"t-"ny"r.l-'nn J" .0';*^^'" ,i x,0otrl a,\

P0*fà\' ï" J'; *td* omg,ri1".*,^.}- r,nÀe *Jf["d. J. f^eÀr.r&
t*^^ .^^4\ .Q-"r^n"Xc ). f*t*Jl^ .4.ul; À. A-h^F..- /)a .-.'.*J,ra
e} a* ..^çO"JF"dl- o*1nJ,1"" à f*l'â.^i i r{è.r/i f",,p*"*o J. .*n^l'n .,rc
-Qq mi"Fl., L J" J. n'n"*ià A\"hÀ"Fi1"-, tq JrL*..r{.
(.{ t,r,^1 ..$ÀI. l-""F J'e[^J ô â"1-." lo ^*^rJi 1"" oyn^J,'*"Q*

{,.**'* e lL' J"'fÀ'"
(.f '  r-,r,r,a; ,  rvlci la

ar-,itJr"h;.nt q'l t\\*,Lo
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d. l(*à. J'^rr* ".["h" ^

1to çr*" 
fc --L>e,.t'.aa^fe à

.So**,. .!" f-*.f. ât

J.- h'.o^^r,il-i"^n ("f,. r*.i.,r,,r), fl;
Lltr.^l '*,. (.P.',.t.r,&) ce e^' \ )

6i J"FJ" I"
4".v,n ul à"

-f oazrtri csu trÀ cL'\-i"tr c'J"h"e.f (,{, l,r,r, r)

1^rc!J-',r .^^l ç"op*â. C. ûq" J'-tÀJu"L,'"n {dl- ;f*,^"n,'L u,\^
j^^-'"^^'oJ 1Q.b.0 (pI"^^F oor^ ,0- dkt" J" çaæn"az. ^e) o0* 1,''.m
f*4.- q;âale-lr*l- J^. ,"i^""",t"t {..r^^,^ (îr f-.ï-"r^f y^ r.**y!*
o r^ !"" if"t" "\r f^e\t(q/v\\lrv\rr .^.",ç^Jor^"1- è oR*1* f"',^Jt At
.tÈ.ot'to,/r\,vme , .e 31i ç"^"*.1 4"^ *.ornpQ* âo ^, .Qo *Jl-l'"L L Fl",4d"
à" -0* e,rrlocl'Q,r. ¤,vl .^^-rrJ.t,e err f":,^F â- 1z*xr+*. " r-1".0 l.

".t,uç.NrJ"*F). lno *rÀ*e^r'*^Jâ Q,c..rr* tl-"-F "ûooi, (-f. rr.3,r,r.,\, ))+";
Jd{;i" .!er-,* ^À-,S;3". (.f. r,,r.r, r) "r*[-ê-l*,,.. J.{ù^^ -{ r<;)'.¤̂ r,o^rl 

tt"to0

1el,t .,t*1^J d Â* **'-lL ,Q.caouq "h <zriwre-,,rrf. t" ÀJl**rnol..'^

d. 0o ^dl-\"J* & f*cÀr^)r, *r, Àùl.= *Q* ù ÀÀ*r* )" ornJ* Fiu"" J*
*;{i..f;^ .rn u p"mJ o*,1- , C¤c.' ( 4. t. 3.1,+) ¤,,r ,*^" 1AE"^rl L ,"["fri'n*
à" F..on or't-,'aq +aL /'a J"$; \-,*r * /rr^*o^^'*^f XQrI"Q .Fe^- -f*

,;q-i"-h -0æcouo( Jorun ,!" f"À..f . à'ÀÀ.,11^ 1*.i a LIJ -A"',Â ,
lt ^" *l-r, * ^a^.i\-c ï'o- "ùp'Qr{i". f".^ "t}.ù .Prn omâr'k'.*o J*.
"r);{;.oti^ iQ.h.^,.}d*à . L¤ *J$rAo- JL^.,r" *l- *.}" ç" .o^^l-^.,."h1nn.
\È .{e.,F e^^ot^ih. ,&{r.^ 1*^' *0}" *t- n"-^ "^^};.1"-rrn J ..*rdt f. (.f. rr,l.t\.
Ce-t\" ̂ L{r.--fi,nn tJ àl-^c- À*h'0" Dù. Â^\.4^'+"û p.0* -0e ̂ *f*r. J.
Qo ^.Qo\i^ *rhr /^rtdr*^F 4.Q"t"Q, ,h erJr*q.r*"h {o*o cf*l +eqr-çrroia t )
f{o.uâ ̂ ,e/w\q^3uda oÀr 1*enn*ç[" L,3.-t,6.,t 1rt^ #^I^*4, -p'*--4tL J*

,^^r "**t ,-Q-*o 4^r*" -u/yr t"*CIÀ ?- .-^àf^J et{ F""iU{" Jr"

,^ lo^.*'o^t,b XÀtet r (1* tr^\l- â". n*-*r.^",*L\* â. J'-^""*rtl. L f-!,
JtJf"f" ). rùor.ra J,kÀ'.,*^ </-u,lL (.f, l.l,,t,e ,r) A,,ror."o j'\ÆfJJlej ,1o**-Ll-
âea co'rrof o0lo n* "^^h^x ;^>qJâ^^"b ,Q-"*tq "l- gLLe-u (."trr..xp.rvrJ n"r\^cea

*^oF^qr, (&".ni- oq Tra^r-) *p*J*u.- J" gcQo,; (,r^''tr."1-,"rc",a.r j"Àrr*)

, ^to^fl-^* .,,*pQ..b" ),

È..r.^, ,0" f *" X"-f L a.^r^tor^h L'.3.x / M & J",,^,^o à". .^",*p2*

â" .,^ob*J.i^ Je n*Jl-["À" J" f^e.u^re e^Â *,*,,n^*r',..-*^,1- +ar' -Q*
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".r'notn.rfi m dlr.rnne "*JF\oJ* à" {rx&t"ue, J. rn.,vr- t-er,.nmÀar! on, Jrattet' ce'

dlea;r-eua,t 4- -[(æ-l. ^!,'ar "h J't^]e,^.r'aar.r- XQ"to{,e , fa,v Jtat".onfu fô4r^,
,f- t|,-otta/Nvû^¤À ^"î*tf,'.i" ("{. ,-.., x,4 ), cmL^,ts cpâ ̂ âl-f'J- ô,re Êù^h

f ea .Qo*i1*, /$è{^ 0* ,'Q0t*t-"*o +a.L Jr" no-*nyQ* -rirfL.

E^^ *i1.. (.N. l,t,x,e) , rnèuâ ",l-o'Jrno 0o */F\oJ. )" M,/\r,r;-weXLdl-
(J"'k "aartX.,eol -d^r"Fi* " 

1o.ur, J.,h^nh"o-" -0" *.-h,on to-Fi.4. À

f |rot\a^\ ruAe.à É3.^#;.0" ) a^rq f^.{, tE/r{\ r!r.,a f o^a Q!;L (..wvwe
ouric&"i- Gru'ea ^h Jt-*tà^. -0o NJI-h"J,{, â. F{rïl- r.larr,t- ftoc^{. eirû

t\DtFuq/o\r'r^% fa^oQ!"-0,eo "",1"n"Lme^) "h Aeqê !, XââoO-"^* è J'*rhà

t^o|nidU J'r^+a^r,'an^cs. rrlo^^a cr*/\n\e^^ss^a +a* *^n"iMr- -/."
.,t*o"bion 4t'"S" J* 4,r,cn{,â^À^m^ nJ1.,o*h'"â ("{, 1,.,r,{.,r-Lr ) .p.^^"
-Ql-.a,*^ra^.'q i\c4- 1%["1" (oQ* 3.r" H,^ruÀ- u]eXb.,oi] *r.tre...*l- 1* * m,.nl-ai}

tqâ fu,â{tl"). Nl** "[^l^o "^^,*tihc. '0o . *.J-;^' 1o-fi.0" J,o. pt"X-"^^"1
1",.cQ.Q"'Qe.r *y"R.n"n* ("N.r.,t,r,t,t) ,^. ffLô-ru -hno,^^o.^o ,0e J-t-r.^r*r,h'^
â* 0* Jpaeru* e)\A &\À¤ t^¤̂ J^re É1uu^rH"CI" +a^ fFucc-¤̂ À'a "h rr,r,^"c.

1b^,-u^le Jlat."r.n Jtdk^4i*,'."", c",tf. ^.t-h'J" dk*f ^*Qt" ft\èu,a
J- -.-*pQn^ J'oçpQ*.Jio., (conune ," .eQJ ar,"^e00d0. ca$anr8.^*" Jo,n!\.

At# **1"J 1*" Jo^^o -0^^ *dl-hoJ",. "ery' o^ro^^.h" (d 0" r=-{,rXd)
.-0'rr,r,.ve^r'a^^f JJ-;h "" y^i q "'f.' 4dl (;[al-i.Nr .^th. lt "]al ,rr^,'F;a.Q
.h l'Jl-F -u^o^,l') "1"* 1o" f"or^ 9* *Jt-["J* "<.,r,r ar jù " (*- 0*
llr'Â;-NeX[nriF) {'*^;a^^'a^r-\- JJ*i} cz y" ^*t à fd"" 1^,0o1-i.nn ",,h*
?(JLF **^,.or^F "h /UL.l- {a"0) .} 1u. c¤À J..rq F*f- Jf",n{'",n*l-i^o

1er.,^re.,*k êFn.c. t-^i -I,'0* t&u/, ai)rn à "0n .,* p*iQ"-^; J^, f^,,t"*",
r\o{-r, ,F*t*.*o -r.,^1r tUqt rl'*"r,J^r.[i.tn (.{, ,,.f ,*,,r,r-3) .r*L*r.,r}
4* * J. X* J* c{a âor.ru, *Jl-\ o J,* ( *rà ô*{ -0e t^aui\,{. f ""1 .-h
Ji.J.^ ^.*h o\* *oJ^J^cr,. ),

tl+uo "tr.^â*Q.,..n* "-^-nL ..lJ-<. *dF\"L "r,n f*t,r.,e..1yyws.ca
f*"Q0C0* 7:,*XnoRn-oneo ço"* !* ,{' cr-rle l'aks.er,,rcc J';LtQ- cat%
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^ l
X?-kar^" -petnnc^e^r.h GJ. t,,a,s,x,3)r -p{ f}.arr-^,e d'. "-Q.ddn ffn, ;u"Q.

"l{e!^}t. À m.o- t"-.mrnr"^l.m (.{. r,,e,e,e,r).Q ,q ,s . . r . c ,q )  "Y  ! "

tlo.ra t*^h^o -^r"ik {.N. r...l.a,$,6) J'.o..pQ.1,^ 4outyo\ ,0,* rrnJF[rÀ

à" T\ouû - rr,l"1[,ru'l' ,n'" fqa ¤̂ r -0" *âr*" auccù g.." 0o *dF\"À J-

fh,Àà. 1-* n--rm 
f*r^*\""Q. /ïo{, A"*lL ti"^ ..nto<. ¤̂ ^ ;'J"^.. Jo^-

-Pn ceÀ J* .pxoXx^oxruwrea t*oQleQ* â.i lsn *Ê"-!" ,À*..'o,.b f.rr#
âF^r ,rh;-l,,o.l , f',* 0* *i l-l''J,.ô " à Po F{oXù', f",- â"j* ^l-* -0* ..t*"\x

1"^.h,.Q!. , ?'ubse/v\c. J f*-rrr^ À l'"*I-rl';, .0f*t*.. J ';l-e,ùOrco(lo 
/

.0L.[,,.^^ ^*lo.Q0* &,, *Q* 1o. 
(t- ot."t- f oo A* cq,À f*{r^ /-

,mJ.t-k" ù* ,' { 0q. tl-*; - n}"1L-i\- ', P.'te^ ncrm6-Li"n à J À.^*re,rJ,
matu t-*F*.^^ â1-,F;0** ,u/r! trr"*t* d 1"ÀÀ*rl"i* .nl*b.Â" ̂ l

{'-n À^t"hi^ ¤̂  e*J "h e,M oryJù .

Na.^o F."-*Àot* "-,St æ.^" J '"*.* p0.a ¤./v\ .n "h".r"rr^"t- r.Lr^z

*J.th"J. â. tl(crr^,{. â" f""pi; U Jr.^.^ro^r'e,\c., f* i* 4'ro{ra,,rrunnco

f *q Q0.9* ""-,t ("{, +,r, e ,t) . Pr..* F"te^ c'.t' n Jl-f" J.^

?r** f^êtr, ,@,,oc^^â .t*hn^^if* , Nê-u.à a^l-rnô d",*J 4u^.e, +N.L\^rL J<-
*"h^ J l. .*çUt-"fu p"Â"^'li 1,.".

|-ca ^tàl-Irc J.* â" t*.crure J" 1"-ç"."Jh1 d'*^+orr' u^ce- +* -Q-

f *{* 4"^uQ0;0* côn^r}.¤â Ja^- 9e -OJtld"hr,* ( A""ff^r+f,, tfoa,tr..,
t\0"^ra^â, KeQ0e^, La,r'^y.t/ 14o5,r,.fue.^ril-g, Ne^*lhm, o,^'irA4'- ôu'ea, ,., ) D.ml-
p..r^re^t l'f{i.i0* à arrîlc^Rr, è coJ.r.ôe- J* f*oQ,r^e.o 2ouur"-,f h^;
.Uffd.*J6 1,^^ È*'f ^\'Q;d. tê.À "0* 4*"*J'., , Lt'tjJf J"
te edûa-fL !.3,&,\ *tr- À c**rb^e,,- ?u'S* J"li**J- {-o"l-. J^. mâ^.

f û*f" J'r â^'.l'ion (?t *l^ è -2q b",re- J" B" rn'J H"o\. À F.{-dJ) "l-
\e Àff*"^J 5*. f* .8o /"* i. #**p'Â4,! Q\),*"rioJ n¤"t"O
,-h;0;d Jo^o c,-. tù. f. J'-,rÀ^r$iao eM ,À"e^^'ê'^k Loaeuq *o**j

ô âr" 
t"'ulh J" +hrot,Le,\M/w,¤ .
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Paa, {4cer'ry1p0" , l" *fl'lro[ J" Mf'. rf,|' .} J. K"Qle.u "l'"ù}E à

Ji0ù.^ .^.r.À^ ar^rQ .l^,ùo^r'a.^.} X%to{. C".?. u.,,e,q.i). C. f"l 4" ,u^r"',iù

Pttl^.io{^o.h^ à. !" n*J\-\"À )" F%qd ,orrù f*t* 1"^oQlâ0,"
*ù "0.0" c B'r;.-t^d"-F T*'J I " r$^e. ^"^..0. .**J*'k "o J.
"i'$.*bl.,n 1; ,"\'*h f* ÀJ.*t*â {^n ..*J.^!,',n* de",h"-hù*,

ft ,Q'^r,ôcm<. , .0* "*dl-l-,"J" â. n"ù^-{h- b4anme, c,m^hk ê *,1'i0,}""

,rr,Àô ;^roe^^'*ù no.ol, **o.l'.t à .,lroq*

be-u,: c<. ,on , .Xo &J.-n,ç* Ll.m *t fo-r,
," nn.r*t^c- ). *^À'[i.*' à" "i-fr.e,Li,nn F^t,P X"" d

U^ 4nrrml<,,, c.rmçtrmà ào"^n -0* .*Jt-l'ol. À Owirfu-GxJer

..r.'\".;te à ,-\'iQ;n^ A/.i\ Àoa^.'o^*f /,r.oQ, À.r,^^, I* ^"",t^oeLl{o , *rtrl./ �

d "ào3* f"i* ("I mon ?e,- à 'So1* dL"f) àu ,**hà!. J.

f uc tq./r\^^r\À. G+. \.3,1 . r..j) , 11; .oTf. *Jl'\rJ* *l- n"â "^^k 3,-"^J
".À ",*'p!à\=.

N.^.rFnr\ ù t^\p.nl "IP"{-/" 
t 

',**"À'.^, / ('(q-tô 
f+tt^}ôa1' Ê<J.vùt&

Ji[Àu^ à* ,.^*o^.'a^^t .0-.,.*o lf *]"^^,h />uv\.
^vq^ct\¤o, o.r'ro*â ç-- .â*g,r* 4-.rt\* L .ônF";0"

Nauo fê.tr^)ù^À .tq"!r"r.rr.\- c{trurv\4- {r^h +".f il O, ri,fu- 6a.t'ea

*rFi0tÀq.,, J* ,u".p4,,.r'a^rh -0o.r^ro 4".f"^^l À{r^ .0- aro^*'ot\eo J" pno{namrwe
"f D.tr^, â<a ,o^,'*U\.o crroctL'"^L , *n u\), ¤- .*oj.ro- +tt J*

ar,,l-ô!. J* +R{r{E'â^\^rrrre (.{. ,,,r,r,q,t). ttlr*ro cmonnl-^an6 g,..e -0e ,mJl-h"L

*t- .t*""F. e.f tl^"*h, 1"n^J .r*gQ"l-. (-. JJ+;". ^F -0" n<,in*^L,'1".
a-uar U'"-e , ?*i f."l- Fedo.u,u îl* *hQ..i"â fo{,^ {o-, l* 1b{rur,t , à
.r,,v\s 'dArli.r À¤" J t"b ,rÀ otre,n u rtl* + d ,.^" {,,n.À'^ JÀ J kh PS ,
bqi.M ."lfe "*r', Jl ar,re. o'^r¤. "-" , )* J l-.b J. . FoJ !- ^^F ^nr pr"^*f
o.À"0â fa.L J* tc.^l'ot\eo ) e 7,* r*.*l'^* 3*" 8* oro*.'okt- *u*ihdÀ

^. 2*^tu* l* Q* .r^dl\rJ* à. 0uriÂ'- G.u¤â q ,'à "À*0.^ I'Jfo'l- à

d.h*h
..slF".c-

*l-

J* "*Fà0.. (.{, l,r.r,r,,r),
F*î {;^t, * y"" .o^n*3*-.f

-Qrdl-o,l & *,rh*â0" .h U
J, ?^rctH{/mÀ^4. (.f. r,.r.+,t.1),

.-"AFôU J,r*f i* ,uuc^rte^^,h -Ooceuu p",,F ;J*F"^J*r,b ) ,
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È,,teo ce^ âl."tnpt.h.*o, ,0* *.,nLr- J. ..rnJ..\'"* J. ".h4t.t'arr oh

ç,.rçt;.tr.^tQ. a,rr tx.cA^lJ- 
À"^ {.t^dÀr.^r- â-t ,P^/rcalftu^ J* .l,ar,144^^ln&

1*eQ!âQ" ".8* 1u'* frtaFr.lrrt- ô^,r poul � roil. 5* -0" ^.*,L. J.

o*âfh'.^" L "d*rt 'ohirn .,,,oùe 4"n"1;,,."m*^,F a,re.- 4o ktQl. J^.

t*^ot* . c(-V 9. ,tu @ùzc ,DJt\& *Jl-kÀ f*?Â ta.^- Lr-''FJ

?.^ ,"sn"rik à ^,fih*r. J"" ,r pon^'*^i, 0oa*0. au*I"^k /àÂr^, -0tJl"-f

À" ,"^f^]o!r "F .0x.o ̂,4,^,r',qUao, ox,ou.j ô "{ogor ,ç;nocearu.s Ar fl-tr"^"tt-

1",.eQ!èQ.
\L -k 4.a'tt'b\. ^{* , C'*}i{-o* t^" ÀJ"*noh^ "oAnà"r'b" (arw*+

ào^^, J"" *.llfoÀt.o 1",,ç*d .fc,! \faa,.e, hl.on,a,.À, ,,,) Àùq,o I* P,.^. Jt*r'r

,^^rer,.^'o^l,F tQolel. -Y Jlr;"^;"^*h -Qo*o "nxodà è- Ài.,ro ..ç*h J-

fFto{xo.,^wwu (4. 4.j,e, rr.+).

Crs<. +r$*.'^ J" r*nJhl"L Mô-u.ô qr*à.o à 1., "A** o.0.*
le flri+. J'ââ,,,'.linr /àù/.{a- i".*'l- "F J-' -Q* 4,,'d.^. J- "0"
âtJcum1".at'h.n Jg -01* po-n^-or.,h 

1Q.!"0 ¤,v' ;$t^r'-J6 ,!-.*.o C.f. l,,,r,f,s),

P.,tr,r, .^rQ.*^" c-r- tliqç"1\" , )] /ûo{râ a.r*\ln io. I* ***pû'

5* ^Àô&\.â a/)c/\\ê Â^^â *,rn\'ter^l- 1*" -[ t{oà à* .0* J,^*r" J* 0u
Jrt-r.n1r*ili"rr J" "?larle^*qr"F qerkoQ, a/v\ rÀ,,xqar'ot l.c.ror^o t\\z J-t-.l-

to" âF"c. +,*'L ,Lr,^Àc +ù to{r^ l-"*F." ào * .Àrnn,î. *ifL À L
\t *! Ltc ry.{âatb J" .8,"ùL ""If" â/** p,"r.'l'r"'r e/v\ {^tJ.^ J-

1^ob\ùe à h¤ik^. fe f,"-*oQ,r*h.,' J* m^Jl-l-'J, J* flceu^t¤.
â {,Lù^te.,rr^'duucQ. 

1*. /rûtrô <a^}¤/\ro 4'r-y*.L 4-r^.1 
â* -0" {"t"" ,ao^r^

À'PiJld'.

Non^.o f."rcnù.r*o cz cffa]fF^r. Àu,t A^ ,F^clr^r% J\r^^rrr.^'a)LtL lbo,u
l. fa,^.e,t'1-oP\s h,3,g,t ".*oo.^d e' -0 (-^^" 0"to< o.J* Jl 1". J" -P*Xxdiï^$'.b.

No.^^o "A* 4** {,a,tc& 5ue ca 4^-tbil" ( 1^., "+p"0,,"" Q* , qrutùL



1. -23

à djt-ea,"mùe,^- pFaFi 1,r-* u^"h "Jr orrFonlyl o-fi 1rx-n rt â- -rirro.*roor'r,h t*
Jrlvr 4<oçar^^rme ) e. ^o!,^É -9* f"q^rei0 1* ,^^euâ ç"r,1* 

l'^" ;.r.

No,r, ). fO,r* ^^ -F"^k fr.r", "*.*hn ,, y. ,"" 'd..01--h oho**
A& t"i^Â"?"ù.-I- ÂaAÀ f*^" a.uq aorrq* f^tQ)"'Qc,, l-"-

4"i*^l^"fi*t *\- t-^i bta;e, Nouo .qp"t^* Dd*pQ-r'*i ,"'.,r,"^.'^Y

W ^trv'e. *"^ o\p" n"J^ * f,'gu- " e/yl a^., o^^k ' (+,h ,3 ,{., f,, .'1., J.d l'*r* ;n^

^t ,r\ Ê{.r^- *^oonrbl" à^ àtA rt^)"tb" â* d kh j^i l-.'ortn \, o"tn^ ea^.l- +-r^"
rr^ {. *"\" o" Ji1". "ut\ ,q^^iois' (.f.1,:,r.,r,r,, âJf*^ûùw :..Lttt /r4^-

***\\.. d., *.*r*â*^^,L L dkh F*n) + .",t^^cr f 4ù *
4^^eQ^à/\& .,mtù*rl "-re^^l-- e/r^iùe.' ("{. u.3,ù,r,i, J/fort,,rre.n. .ur{l

Àu^-*tU. &" JLb 1.- pr*l- à -Po I.^ Jr^*^J*!b J* ;f-"f.
, i h'o^rn "Y **^lerlh J* d\-eh T *^*0, ) . C,,j,r^^,v'.4 A,- 4^"-tt*h.t*
*\i Q,l*t e^l- l-; XÂLq0 "f I*'.-t - 1lL[b !- 4^-aurcerna.znr@a ç","o&il^
mo{r' /v\ê.ua r^ml.eoal'"nno J. J^^* ldt* câear^/\ pq "f.".* n*,al*
-?'*ppQ,:Ji",' J* c,''ll*I"J., Jf *no0y" nâ^"^F3"" à c- l-gp. J* p-X*-'-u.

I..3.5 PREUVES DE FATALITE

t- *AEih. 5 *F .**oo ol- et .f r"'frJr, À'^ *âfhrâ* J* 1.znxe.
J. 1'.e1"r ef Ltl J* {.\-* 

{,,'U J- 1"t1!t-4/wvv!\ra ,ô&S"-^hel^ ,} 4t^"W0.-.

U^ .*1.oÀ *,"rnt* A. ;'*l-l-*h "{"h^. 4-u .Î''îif^' +;;à"^'}
(c.rc,vne- -0* F-.^*{**Li.*" J. tt;..1,* J'àâ^ "'\",,nn , l" J..Lt"9^.'h^
à. {f<Àr.tq,',ra,^rh *Qrtâ0. ¤/^rçi,^re,r'a^"k Bo"*rro., ,,, ) nl"1p0.'y- } l1*l"r*J

i* ( eno. )^ U4ar "ào1h"li"^" 1.u 4o<ra,tor'e,-r,t- âhc ^.J.e-"j'"r;. Por--

*tit^ 'l* æfdFi\-i,^\a / d\t'tra i{\3 ^",T-r",J^.r"" 1^ * r-â*- ;Li^ Jo*

cz .l-3ih"o.,*â"'* ^i .!$* ^'opp{l1..n^,h.
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A "Àa1iF,nl. .*ng^-,J Je.*o fo-n at"-f\* Àtr"t"^,h , L

lere\r.ofL s. X .,*oe.^â êr{ô( ,t}Lr^\ *¤" J'âJ,^r}i^ 'qt .0q FQ",6J " .}
-Qe f"^ot"ït" s.3 o^oe.nd. 4r$( tù*t* â'ùJ^r"l-l^ "è.0" Bo*l-o@'.
Fr,r 

J-'l- 
ôûu, elr,.r"rr* f* d&qr^ Àff;r^^r.-,l- ert 1*"1.-F"rl r,z ?{\

t.Jl"* 1û,"*"* erywyv\¤. -41r,A c-e) -ja^!, JU à r.3. i'le,.ro e^>cMô

cflo,.oi J' eCI.,' l- ff^l-;.,,s.'* (r, t\ 4*r #"âae, (ç,s) à. {*r*n à
*flâ-- ll.^'"Q*l';^r -f*^f^ y" ^où p.^fb"t 1.',* 1.,nJ,*^ n* J'ff1*.û$0.
Pr.r^ aU^ -U- taÀ!. Môr.r, 1""-l*^h*" ¤̂ \ 5,Q, ,'vv| "r^,F; .o.ntne J.
dJt-",b ( c.rwvnc .0"o tFc,.^^c^t¤a J'âA.^rbi^, têd!!
"Qerr* / .,, ) 1.rr,t ^\e n^.*F f4è *t-* ¤rû 5,i c.e*
mê /\o.q, q. +,qÀ ê"^^bli {"rlae.rr,L J"" À'H; ,""1}";

a é["' J^^â ¤/n f,s.

{ \ I L
-Yclo P{,rry) o,u-hre*{. md{

)
9"'un t.Jurâe0^ioh'^

^t"t" '$"; 
1*" )trûtL

No*o c{rrv\^y\¤̂ ^çdi^À {'dl'"i. J-ea *JH"J* rt ç^",-" l. .fot 0,'l'i

fe,r ..-Q,0" âr^ ,*"-[rfi* t* n ,ln*J.13"* 1,.^, ".rnoo,.t*^l- -0e 4.1"0'1,.
C.{. s.-r). TlqQ.qorrr!r,,-*.r.} , I^ ^irùh,.h .f*ih+. 7,.mF !.cr, coÉf
..na,r.o *o*t*f.tq ï.¤- tè{J-! .l{-iyoorri"^^"" . Sc,^a^ "Qr,&* -ll*Art -l'"r,q
qê{r, -^tFn^* (.{. s.tr) 1-r-.r. l^ p""p"^dh.l J" {-h"{.'U a.,.0\- ,.^r*.n xL
-fea, À t *-'^ L enn a^^.Li 1.re. ( *d Jar* rL\\ /*r,^/' /'r4)r&^" '* c-erv

f4/- "^"n',t1Q" )! pr'*ol- tqÀ F utr.r- 4*r-t'[1. J" J.",{,rrfll--^ r.,,v\4. ç'rç.r'Jli
à lol"ùU J'rrnn f*ry" lo,-oQ-0"'Q" A^1a'À^,v\e 4 ̂  ^r-,.r.**^l
À\^- ..Q" n-ln"J;r*" A'["r."p*. J"" o-lr*çf,*r" 5
t'{,,F^idU L +"\.e$tJ p.^nl' f**
*"-.Jo^^i-* à â* *,,Q*f-i.^o .*F*. él.ob ,*
Â4rrr, />ou,ô J"l,ir' .-*'J'.'h*),

.\- e\r¤. GP. c l, g) U
) r

À ,r. "r"I,'5ura
a.},'.nr 1"i ()"^tn l* Àr,."
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ba,u,,, -Q" .fe^e{.t.o4Re 5,L, /$ê'u.â all- À.,* )'^ 7","-^tu J"- {"bft}J

tc^ J". 1,.ùcrç'ea Jt;À,.^'l.ion tr^^e'4Q-a.^r,\- l" ^Jl-hoJ" J. r0"qJ.

No+r^ qxw$^e,,vrç.rv\À +@,r n-*pp.Q"^ ?-/n ir,.4 -0* ^JFhoÀ L %Hd

(âik J- oo,.^f,.n* d^r"o,ri4^..}* o-h i* I tr..Lt L,'e,$ 4*lJ ) fr..^ J"i ^l^*
-00 *r,*oLi^ {-or"Q" d* ,\ræc{x.onrrarnra a"\"-J','"0" ,

Cer; A^or&' "çc^,^mel- J\-n *^.l"toi^e .9* td-"F- â'-dJ^r.h'/'t )" beo.

t'^^^ J*J*^b*^ .{- f"rF-'JU J* {"bo.{r'[" J'.o oJ^.J.;1*.[.'% Çt*.r)

Na*r.o d.F,^â*^n" *^o.iF. rJlr& ro,L" à"- 4*ù ùpea dt-J'â-"1'r'.tn

"t1"*"Q-^h o)^ +^*. p" J'"À À^r"h''",, J. l',q/rc, ("{, r,e,a) 3d *l.0.rFr.,t

fdg* ryt\zà J* *,.r'*^,1-* 1.nt !1* J" !o /,nJFh"d" À f{".6J.

Pe,n, erx.e.,,r.d" , ;l ,,r '*t- f e^ ^r)"-tt * I 'arno "le^ rrr\^& -{^ÀJ*r J*

t-e,n,'*rrn"ùan À l-orra )^ f "*ù A. **h;0. A.. -fno{'tavwmz, ,*t*

^o*q-"^Jr e',o( +oit J" **Fr." J* Lou.0* . tf..rl-i0"b ol'.t.m J"
Ld\a- ","âr- nn'*l- +aÀ r0ù'1*f"*. ,u.'^- T* 9" *0.*h'* t.r"r-f't'J.â
-,.U;*"h t .o^F 1uJ3,r.{ù 4tr" ..r.n^no Joo . 'l-" 

4^"h'^\ L ha-'ûorÀarr

f*I âh^s *rrnfoé +a.^. rr^ � \.e- ,*'*LL *.rt 0,'o-ù-e. (Àer,p -0e +4o,.r.- *o-i,

1* r*' *çporr'oi,h +oo ^*.r"^ac^e^.f Jorrn A. fruc{u,rwvwt ) td Jry/.r^;t

ob*UL.-te^rk à .,Ro.1* -pat, C"$. ^lc,,,rta kk *t"iQ^'e;s f* ! k"t*

âf"-, .loùi" cr,fîÀ/. e. ,t,* -À^"Q.. À.

t'lu.- a[,trJr^ *r..'-L. !. ç^,"t\-*r â* ,* ",n""ol-i^ o} "]. -0.

,.r*pa.dt"â* n l."r^H1.. À fù*t* J',,lrJ,."l'i*, à 0o fa'qJ î-
t"d,âJ"^t ("f . r.r,,r,).

tJo-tu ^4,irrïe^.3\rd.,!È 4,,^ f,X,5 3*. p^ l-. ç"-p*dh. 4*hcQ.. *F n/v\e.

*0o1,^ -^ta .Q* d!"h , *'h'or,or "j {.ai*.. ;! p'* "^ X}^^L"{., 1*
-Q. 1*À^ L f*"mù-oo^ +^f. p.r!\- ,0'"'l-"h "t*"^J *"- .h"Q.^*.f
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Au^, {\d["F ù'c\-i"Q-
\t" .ç""'"-hJ âortc

l^â'L
T

té.r a, +"^,ta
J'*^ â^r"Fi.nn

\{. "oh J1"0.-'J ;k^ôt
(o.r. L r^m,ar,^t*à Jt"*"'0,-k

J* 1trvr-r^,tô â* +"F"t'U
t^j"tulù",,1- !,* ^dl-1"J"

. l ) , ,,u^I¤̂ teu,r 4- 4Jl .

J.;.1 "bt^â') 
^"

Noua .ri.ry1l^^.rtt: a*e)

4ll (q , ffi' -- 4 qr{e/\d ,tt{ {,ôf -rÀn .e^

$- fiFiF .*,.Àù " 0 pl-.,.r'".1^e,m e
*t- pF-rh. ?r.""^d 

.fi -F ^u.lryQr'*

(." 
1,r,e [eo.uc-o.rf dlor.rncX* " Ft â""1"{t lqmau,u,f .

{r ^e /. dH*J, ""1" *^hqu-er.n"^.} -rnn.rone{àL),
/ l

L .*^*rhJ-..^, )"^ ,.s0,sl-,"wra Lh^^ -

,Q^^ ̂Jirr.4ÀrcÂ \ 1*r a.mt- ̂ -r*"i"x

t*<.â pu)- ,0* .f^r- +-
Jc . rQo* à (4. , - ,s .G) , Potra- c.z

l";^. / rt\ô{, àr....^* 1o" L ,rn-àJl*r*àL*. J'-r^e Asr,\q,l,r,F;lÉ ^k ,tt-Lourti

^r .0. .*AÀ "0 Jo, -0'*m\1" J,o È+ce-uwcts,ra A'rtn dhal-
,!" noQofi"nt d" l*"e,^^,,ih'.rn 1*'".Q.0. " X*l* ^h "h-Ll"^J

E.,r f*fiJ'* ). m^r,-#l-"r.nnrÀ^,rnme noF #^J ( uri{^t'"e

Frr,J- .tFoh q -u,vl m.rwrlr^r. 4,^t de plcc-.it,e^^^ 4*r'U<",

n
.qd-eyc/y\ Qrr¤. .bè{r\-

t t l

f* -u^ {. a".l"ro^ I; 5*" rùt J,^l- !. r*- Jll'*r.,a,.rarvo<- ut +t- l'unl ,
j,0 -h F"ulxr^a +.or,'tl" J* l"; J- à^a!,-.!eÀ & {"1"0,'k' @,r<e J""

0 \ - l  I

*0oll* h'e,,n- f^À"L J"*l- !t^)^- cuY ,À+"1"^^^ à arrt ( oL ,rrrt-- or tL

4flr -- 4tt 1^"o^â fi{ -F r^rn .t"/iù"3 ^-i^ !"U r-i"* 'h.t+ 
?*,' *t- 4-

pl--'"herrn .^*,t' p,^rpàie.r^ ô lrt ). eJl., {^À; k
I

grnÀ^^^& cGrÀ 
4*.htJt.^ , nnclqp

"t'k^.^o ï{re -0o ,*é,1-h'â' J. t<^,*F\' L*.&h**- s1frfu (1.^ -rrtaùk à

*À'{,^.^ .t^^ "mnçk.r^ aF-",F.^^.^^f *^^^é^t" ht à .âog,^r !o* J* bou"0" *
J",,F 0e noQ*rr, *h to^Ée) *'eoT- fe,' ^"1*"J;t*rnn.^^)- ^nçh'F. q.ro^ d
{" ^^-âL"^i^À*. ^'-f fr^ 4.^, ("h ^" a"-F J^c feÀ âf.- "yA;^?;d
ar .-- � \ J-^ {"",,onuaraunnu ç"^"Q0"'L *Jg.-1"*Llcr).

L. t^*t*tï.c 5, r.+ c,t- ."rwre *d à Qe À'-* p*il-"^n J* "mÀ'h'ano
â" "iiPi.efi.n, 'l-. cca XÀâ"9 q"^^} onlnu' .t[rJ.^'J en !,3,, r$euâ meqa
-*le^^F^" â'i0t^^"lt*". 3d1* ÀJ*rr, f.,x'h'crno ( L +*f* â -^Fno^
o*..r*"^,k {eo ^Jl-\rl- J. L"r^\rJ .I owic*r'- 6,rûa *^,''hU{-n'rotk u"gt*
"T,ô{r^, .Ùr.o ,F^er,}^,ea à* ..r*"o[i^ +J,'c0.0" 1*r-,e,.,'h ôl-". d!<,, J."a, ¤.1{-D(

t^c,r^,"â A. o',,.oJn'^ f"t $",I.
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ù' ".td *[.^Ji p-r*';- ?*o L crcaJ. ^.[n"JJ1n.. .0-*,

f",ct* f*4,0.-0-L <4r> )"" { ^"-,x" J. {.h" U'U
Jl* \-oH- JI-'iJ ,*û,u^, o''F
f.&.â L 4^-r+* J-^À".1'; . t  'à
J. 4*hUk' â. * "J.i1* ^^ .-0*-.

t**. "0*
1'"*r,"3n"iril,su, .'LJ',rt o *r g"Xt^1L

Q. il.1J t 
ço..r^- A,i, r.h* -0* pgti t{

6t"\^Àt 1, ,f âtta- -0t<rr.f ar^.t"' a;r^c-L , rrrùuâ feq,Âr'c^Arr
rncr.4 .ù."* 

f6l^- 
.o.rcr:aJar'^c<, 4^'ec. Jrr\^.s pin^J,'3".

Jhb -p* G+, r, a.t,.1) . -  l Ibo,rra ce ..nnÀL,.mo r M

J"4"d
"0o" d

'oin p"^hu-

Ar ,.;, ^ù;4,uv

rt,.,w- Fe^^ À
ûtJ a"

f^^^+¤, j'.,*À"ï-i,* ÀJ-'*J*ù fu* ,!* r"^rr^Iil* .Q-r- *l ;'{i,qblx-.
A.r.' ".^{*4 td^ u.*e,*1t f*u^ Jr,r4 t(..rtA,o,,$,\^,^¤. 1o,.oQ!o'0- "!3*ikLlc, ;

h-o^.of.'u*é 3\r{' À..^ç^. rryr "tl'+{"rr^

t'.ac* *,^q*Jo"Â po, a/vr pçlarie J-
0q,i"t";" J"o.o0*!" Ao,,.,.,,rt'\^4-

î-"^J -Q* o"J*n Ji3*" 'r fo.oh 
l^

'ta.r,/)dtu1^/e/L rô4r-\ -|.f,/\,lpnO{rta.rurlne
l 0

J ' e-J.rrLn',r "r" -q^J,\- ./Lt"r!. .)

tJ^- *r-h^o- $p"o.l" (4 r,â,6,&) f",^h âl'^e ^,h'!-{o T^à Mê,rÀ
"ç""i$'."* lo ,"^"Jl1u" no* J^* fa^, "-n ^{eu^-e{Ae.,û1b1. J"o f.lftacÀ âlo

hhhhr^lÀlh'/u . uil. o^rù[. è ur-J^
"c,.r'ott atrnr0r,br^c . Gei +,"nn.?,

{*d for Lr"JU J* /^& lea
ùl* I* P" 

{^rht'.^^ 
À lz"n-rrarran à"ir,"cine n' o0.ro1* +* rtrr.

a*^rQ-*.^.)' 4uu, +o'tuh J. -oF* 1,l.r1 $p. e^.1- 4oo àd.l"rr^à-

oFaFlS'r.xr".,*F csî4vrnc. J"r", ," ^^Jl'ht J,' L F{"ïJ nn',- Àt".t'i1"* *h

"î-F-q'- A^L ¤rvl fo.H^ à" $'Atb[ù" J- ,r8,r^.0o. cdy\^,w,e c-el

{Ji.rùU- ^r.r *!r,rru.rxr'rp Â ^.f[oJ* à^ P*rr0,'- L**a,.^.- s[É,,.t' +*
Jrrf,^F*r. 0. *.!,.m b"hQ. âo f{"^a,u,vnca 4"^oO*'Q- #"''t\""*.,1-
.\J [oh\* + Jur c.l^^i^l-. -""*fi"Qle'rr. ,-l- ¤-t *ffql* lo n "'fL-J* J.

%tt rnaÀ e^reL 0o tc^r"{'!n'0,'U 'f* -0o f,^^.},'^ J" lr"-*"^}^tù*r n¤-

À1,,^rÀ" +* h*tf 3.r'rr^ ?f nocsôq *ln" *Jô*\1. ^'.',,r âl^* "trd .

Èe d"" r fo.^^J ,8o aa^Juar^l^,'1ur- rn'*h tca "lA";L fa^- le;t" J,'"n J*

k"rq.* t^-k ^ ph-''b , /'-0*lr",o *h -h'0d"1- f*r ttotttt'ro* 1* l-
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[*] ^h "]..^h ,rgotr,r, l- f^o.*o 4À* "*o^* -0. +^ J. P" t'..a.ct ( ,^^,.
"p.ù -" ft âl-,,r- ,uÂ1 dFal- ,èq rÀ Àucc.rrr:er*), E.&, 1u"^J
!.o >rln"*.1';1"" .,\'ooL I* {.,,. � ,.,nr,- +eL 4O^, -Q'u'*n^tb'* Ao;t ât-".
n-ci +** fo* l- dl'*t" î, f. r*e^"h ê1^o a,t{r^h e /\ A4';"""'Y L-

t"d+*" {'.^r" h^4.* ôù !. b'*h .'*h trn"^mofo ,"-*it ,o^oÀ I'u
{^..j* -rF +tu Fo..- !* +fW "4"^^- f a4 h"r^ ̂ ih'."t^ pueLuvv,reÀ ,

La ?,t\c{'\' , )t .rr^*0 d* .p'{ÀU,* ào,'.o t,t- nro.or'oLl. r^qr0'orio +l'rlh'0e.

E*S,, /r\D{ra ̂ ^h,*, er, 4o^o1"ç[w 6.1.6,3 l.t. û* J*rt "pp-J",

6r-l^;Q-oh'rnn dra/^e, a-l^^^l'1g"" *r*0r'-"c ,À.0-rJ ,-t cnrh^ôQot^ l'*;u.Jn'N

* &t"^^ JiOù *[, ^ à" ,o,.r'obLo or^*0'-arÀ f*^ "^r*o.0.r. -0'fuL; ) ^r,h

J3.r.*eQ."^Fr" ,

È.t fo^@t"a.îk s,3..1 r rôùrr-À -1'^*.rtl-, o -0e *'JfIt"Jt J- -,""^,fion^

Àh-nrilf.^^.1-* L B,rroF"Q[ ô 01*'Jo J'.*o,*ç,0<o 1T'.*râ /v1]*a .¤i. &'l*i,^"

U î.^ ^t" ,1 'à â^' À'.nn Jo taâ c, {* o 0.; -^l à- ^m a^^i e.,à F.C ç6r uÀ e.

"ottc ^^ât\'J*, rf r*- J;^h*^ 1.t. cR. t^rtt*T". à* f*^ ^r. *Y *rk,

L,c 1**li^ J-" .0" *r*g-Qr'fuÀ oÂ *^I\,* *l^ f0- ".nmpQo".., E.n ,,I,'td*}
{rÂà".}i.','' F^*'ot^t ( çA'}6h n u. f;;" ç*ù1.," A. t.",,*F" Jr"^n;^^"h,'^

*^:*1".U" À ^"'!f"Jr Jr B*roFcQL e' rn* â*'l*ui,*^. ,i4.;' ) rnê{r.ô
.,r,,l.nh"s,w c1,r" cz f 'd+ Jt" A^tll.nn .o"h *J-"J;1"-,nJ *r*çn"f ^o,".
-r.u,{- ".nnÀl-,^,\ n-ff;*}-" (^o- +oâ *1"^"i*) a^* Â nfrr" J",3* ,,
"0e prp")'d ['' à* {"to U\{, . e.tf. ."Jr.'l-fnn *rx.Pux*e 1-rr'<.^rn Jl.e.k mê

@ f* ê.1^"- -.r".\ \""1- art^ rrl.,re. h^.qc. "-F oçp"^}e^r^ à *r,'nr +*;W
àtr,' r. "^^f" F^oc- à 4*t &lJ U t*h ,,\'e.f"^ Jk' ',$.i,r,'I-, c*k-

J" B,.^nofq0.[ 1ur' co^'r'oloic"*,À.k* ."1- *rriar ^-r.rrl- ri{rtJ Jo^r, !- ..oâ

àla Pt"r^^^" J"'Fe.,^r,ô^ i\* rnoola "ntreO.*e,.^h fct!\, )* èvtât.o0,À*ll'^o *n

ç,.nocç,t4^^" s .nanJ* hn*ô \* (P*r^.tt' , \t- seQp,nh ,,,. ) â a.r*,,t- ,..rtr'Jââ J*

1',oç"r.lF"J J. .{"f*Q^k' -,uraùe,ô rns A"i,*t"t-* * J" dkh .r,-'h'*ro,
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-p.-^r""ù âl-*- *f**

l-o* 1^r 
'^ "'lÀ{'à; J* y Pn,f.tt* À +.}"Q,r'f* .,-u^à^,c, , l^ *Ah ^"

*^h" {- *"L* o"^'h'o0* .} 4"r\40* d* ,o,*^'otl. J^ 4"æ{xa"nunrua &L

1,cr 
' * .r^"1'Jri*.!,4/t\ lUur{nar*r,tvrnc- h"*raf"rt"e

Jo - SqJJo - S3d l- ,.roQe,-n i^, t'.a{t ntl- "lt",l"J^ à à^ ruo^r'oHeo ..r
0,rFnr -0. F"o^^af^*aÀ'on J., .t*tl* />a^th æÀao d^nJ""m-rf".0..,

l- ,.roQel-n i^, t''o0- nr,nl- "W"h"^ r"o"0ut.

"QQQQQ tol^il- ofi ^r J* oo^r'o L\<a *r * 0,'orr.oô *k ¤̂ /\ l^/r Âsr^a Fn-p *+U

t* 1* tho.r.tâ trlu^>ôrrÂ "l.,Q*U* J* dl''o.b ;fa"t'iJ"'U,r 1J.*r3.*"
{r^ J 'rrrn .*0,r^0. .l- "vrâ^. -e,l.n-.,i"^ t"J" -0'{*.t F"; À .o0J , U,,,t-

h"Il" û["^}d J'Ji0ùr.k^ J" ,o^,'*tleo errqi4^"r,.r ^'*h t* Jo^r.o ,0.bp*l-
À" ,Qc ^JFh"J* t""p.aoi abo,r. B.sol-o&. ,h À .oe,*p{- â"r oj, ,{à@^
tla,r,rara-uroQÀ"rXlr' rù !^ -U^^^^- J-ir^rf* +o,r ÀA"rl.Jan o^t^ In^ )^^"L

" i{ a.^*kÀ" *(*.,,,,, xJ^ K.:â,n À ,,. A x*:r, ol- l. l-[e,r,

a."rn"\Àe Y (*",",,*^, x^,,,,, K,,) .c-t- L' r'

p.l\l- .0* ara..r',qbla, J" fno{}te,.wrnvre, ,} 4n,,,, ftm -U^t"" ro0.,^*

op"t'o." o2Àr +"* ,!, â" .,fxod'tonrannc\, Ccà nl-,+,t-t {- J*r,o
I

â'ÀÀ"h^ d. U"e fo.^. ,0'Ji^-L"F,^ L 4*prUl-'l L
(rmierru 1u'-n J.np**^* â." ":l--'À'.^ "-U\uobc" />tr-*-

oqrr'"t\- *r*{r'or^.r 3, r "t+*tJ,'oi*.* À Jr a^{nFa"o J-

l"rXrtanrrnol), ClorJer.F I mô{r.â f.-^ -0. am1""f*^c, î.,r- rrn&ne. t* A
.luât..or^Àrrne" âd,k^r-'r';;h. , )] ,r.ùL 4"" 1u"oç-iFc" d" {nl-o0'kl fo*r,
Q-y"Q* .{l^'\-i0ùal'i^ dlor"^h"^,,e tÂ*^.r ,v,'-F 4a.o oÀ.*l';1,*'*u* .r^p{"'l-..

Gl\. ."nn[""],uo /he.uâ .*mÀr.l ¤.,vr t,i,t, ô X.^nà*P*àe^ ,.tr* ^*ll'l."Jo-

J- aroe.^.hirmo ÀF.^'*iT\E^!." J.- È..rnol'eQ-0. d\{^r',rr. a"r,h e^^ ^-[i,Q.ùo,.} 4';A*À'rn

aa,-"p^Âc $* '  i I  pocnelrÀ<. {(*",, , ,r3,n r Xn,.,, ,x.) Â X,:e-. rr, , .  Â X.:Â-^ *h 0 t-f ,*

anrmc-F',rrrtc V(rg.r,, .)È,nrÉ.r,, ' r :c",x^,,, , ,X) a-l- L'o À -t, , . ,*^ (,+g.chr.*"rr,ka.,. , ,"o)

âÀ"[.,^h )et ^ltQ.^- J- no,*'cLl- ot prl,"l- J'.*h.L (^lpe-],,ù.^*e^ F *.t g"i.l 0)

n"nrrh Fnu6*ru^ J" -0" 4^*" ,.

(À X., , . , ,  K.

e\t'ho0t'3.rco

,nroF*- f *^.t"

{"r"UU r;4;
Qï..J-iQ,,,o\'^r À

t'.o^r"{ùi ( f* b^-ik^ Ar rn.^,,rd/t-.n *rri,rÀ,rn- ^on bnrrâ) "h J.à *t c^fion"

;h"^^,^iFJR" tea.nnor,rs C-p. "*"tT*.rt- â!c^p.Àc^ J* -0"^r*e" Jr,rrne {.n^e
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d." al".oç,e-,,,rn,re) . NêÀr, d.À ^h^.,^, 1""
e"h . *"h ,h atL" H1"e^^¤ ^! -" Fe"f.

be. ce t*^*ta / m5r.uâ

oJ*^'o- à f.ù*f* J';d*&''.,'r
oJxe,$tFL , .l *L ùl-â.clrrarrt- rI.

e- f{À*ie J 'n^ â-"[,'^ t-4\â4hi

Mj^r*^^ o.r-t ta^"Xxrrçhe 4,3.3 l*".rlt" .tr"/!^.e

L tb * -*'- ebtk"oih ,Ï anù, h-

".^ortJ*-^ ,yn ..rrnhnr- t'"c.^-+;r' # ^^ g0,t

1,;,n1 J'"rr,*^Jri.nrt Àla"*iffe^$r^ (1* ^^êtr^ feu^)¤rv\ô qùe,,.1h- A" **'àa

4-" 4,Lr mr\o\kerl àt ,o^r'otl* **-ù.'"r"^.1), cec't" dk*J -8" n*Jl-hoâ"'L

È,^""\-aQ[ d- {.e" 4' ,un.oq.ne- {* *JI'L"J. à* fAoXJ "t 4"^r*"1-
e{J,Q*eo- J", o,*onÀ'.n\o "ÀF.-"ritk^^F* tÀ"i'^à "t /v\dvr +0,o l-."-l-itt eo

(<rr. t*^*^^k -{^ *".Q.Î*o.^^k r ô U'r,""* J.,:ff""*^f fl* .Ro3* Jky
,u^iFieQ,). Fe,.,mi .,eÀ t^-lï-, J'ââ^r"!tion j-0 ,^n *f e,,v, 3* 4-t"t o0j"

.0tr'AoL à. sch^o,r6 1\rs -Q" n*dl-l.roJ* J. g,r^"hq0[ ".,"ÀùL 4' J"r,ln^l-^"^

deo t-hJrrÀ.e, to^, dd.r"f,bû *ohï.rl",Ji1". rù 1"*fr^ drç,r.ronea ;.'*.,xlt'"-r,h

I'.f{.,F ,lr^ **,^,*â* "Q;*tJ-.rlà J, çnoc[xernvme. l-c- f,u,v\+$
"\\*^â^rrl"irm le, pa"- a!*l'*-iù 4"^^nottJ l-,v\z r'""iQieu* ..* p.llo-^.'^
J. !o r /f\.rA* d" Brr""hqQL ( +"^ or*o^ p0. /,,'ùu,o .*a,nT",*v, 1\r& 

".&!1,e.8^roh'onl

n^:ç*rbo{*'q"e' "l- ,Ql tÀâ,,.r},r.vr r,r" -Q"o â^^oâ" ,ç.r.^ro,'^l èlnz- ."rnp"Àea L

.^a^^'rà ,r r'$"â .Ï n 'Jn.fc â *.rar.c, ,"la-"hi^ ,* .!*.q0*n^) , c-e,

trÂa"U*h * ;r,uccoal,ças ,^l-""drùe^rf fl,^. l" nor4Qc^a âo-ua -0'orr .'l'u*-

.1"" t*r-,o ^ ou fqÀ Ae, 4,^-oa^'.r, ^*Trp0ç,* r.^.h*i^" f "Â1* tuo.u.ô Jâanf,ru

"f^n k,* [* fÀ.\e" â" 4^rr^r" ..r-n r'JJ,,.ô r.^h ."*".h + ^À"^NT,,*td
.*nptel" âo,n" .TùcQ*^h , e.N\^^^^¤. -0* t**f- d làJ^'rbi.m -0co .,{t-

4[.hoih 4".-d fo^ôlï. F^à' "!'i6^* d" ,0o dt"JH'J" l. e,*L& / M

Àrn^,*" 1*8q9"" " -^p& I* ^^l'q Q. co^l-.oue,

-t*x
L f^r -f" J';L"lti^t "d -Q* F{ot1d" ..*p.ruL .!,^^e -^À-}','^ !.

J* t-'.aco J r*.i"u.fi,m t-t-Jù 3u& P. f"",t+" J 'rÀ4" tl'i.tn "d {È

È.^r,o\qQl," *np^I" -Q* ."r'kÀ"à^ dro^* Àl*"l-ion ,0" -0^X â 1t'"" J"

hracea dte.*rtJ,tn, (*^ *!*lian e )4L'"/glaQ.rozh'r'r n çt ttl.1,rL" â" B.r-F"&)



1 - 3 1

o-\- ât*r,,'r.,c "râr";"'U (* aoQofiavr ,n^,e,c. 
",0îJ..rrcfi,.o pru lt, )d't^rL " J. gqa2h&),

k f**t. d 'r,;^ â^,.-Li"n " d .0" F{,rqJ n c"r'up.nnd a,-t ca,À ç"^,hi*rJr*- )*

{û *f . J t; Â" Àt^ "el !" b.r"aFc0- ' oti Qo "/*t "ilil" ^ 'e,l- 
4ao ,.rh' 0; "i .

Cornn,vre, .orod5.tc^..* j, nniJ"tah. , !* t*^*?.. JtâA"t"h'^n "d.0c B,rrrohg&," e"t

n * "^fi1*rrn"^^F *r.v'pQ"t tu^)"1* ry\àu,r ¤Àlcr\^A â"Â.^f^i gel"Jr;" "n "^^,1- 1*
".Q* "à !e FQ,rX"i" Ilu^k. C-[fc np/wrc,r5u* ï " "
J-* r^dt-l-" J" du. B.rarrt-q0- *l- rwrîe*a *â"çkJ g"" À

, A Lede \àa,,ne,uf pea^1*oi

^"Jl-toJ" à f.erqd

f* "L,,,h ^h*,t -0o ..".*.1,^ \-"F"0{, àR flrq}re.À^^./ ^à ,U*l.'+t aUrl-.',"-

f e/. ;pi^"-o-l'i^,, J" A t.c-rcl^/{r}.i\-c (Q* "*Lrln /l-*rl 3.^'J *t- ç.-.'bL
àe cdï\â@,r,^re,t. -0e k' d*- ,!e 4^eu^x-\, È¤o.!Àc{e'i3 flr*
4Àf^,l.*^F *h P* 4àl- T. !.

4"n.^'b" Qr'!* â " JJ..r* F-.-
f*,.^'^ dAoç,*d""h^ J"

4dd.l'" "t'r"râ*"h'*r ' d 0c B,^aoFo00.' ,ff..
,))"^\e.. -p.*)r.^rq- Jto^n Fk'-,À" L {"hbU'U

-0.^'*- 4Ar- ù?Q*, g^.i M bâ"ùlvLt- fu
7U),^t,a lec 8u 

{^â*f"

4% ["Q. Ç, r 3,tr) ,

t-lt^X^r^nn.^^F J" "t"nça"["L lÀ o^l'i1tr. ,fcxr,v {e. ç^-r*1" Jfal^.},a
"ô 1o g,-^h.0q' ..n'*T- fcâ f0"ù"'t. h n",t,of*"J fe^-.r,gue .&- ,o\A"
à- 4^crrr,* 4"^rrÀ"4 *f {at, l". ,,rrh0ù*F.r.- â. p.. ,il[-lt'J. J*
B.^ahc0Q. .xl- b.oo,an â'*n "r;rÂU?,l' A" ..r. pQ{'1"uln d.- 1r} {**3"0-0,,
orÀ.^""te^^)- po,sor* r; P- .0--*ro 1^,'i0^ aoh 4t;l-enrFian d l-l; QÀu âo"-

0r^r,^o tF(¤,{r^} ¤À 1t. ,r*^k F" q",r,*r. ât'^r. .l,o à1, J,' t***-h, tl^* 4",,,t*
* ffl-.rtabL^r<, *\- Âon^o[ o.], {,o^otÀql,ek tr,s,tf ( a^oec -8r .rmd,r'h'au ^"nnd*

,* ,*ffd*^lL 1*. J*3* ,0.r*r*" â"t c.,t\tctu\^\4* r*\^p- 4""p*ldU 7r^ -f

4-!E?" f.l^ A t^od4¤.rrvvw\.{, *oL arunÀ -*0ohir-*.^^} @r,.0( "-b"} -A"r,tt",^rA

ry ro^F J;4à.1 d** Aq ycr^re ),

tl^e ..nh.a^ ie 4*0-^i3* e ."^horrd ,0* *rrngq-or.*1 J"t rnrdl-{rd-

à" FQoTJ rh gun"heQ!, ( rlo^^q - W aQ J-vr qo^ , (,dea ., ,,, ) , 4- ,rr,.a rffrÀ *'f

l 
tJ 

{o àe f^-ot&^\^^^^cÀ 1"1 "*h .rr,^^& t^c^r,û< 
unne\-.^r.eQ!." çe,u 

p. *"tl'LJ.

d'*Àâ^^"Fion t ô 0e n{rXdt 1d */".rot'k

Àeo

e,|d



L -32

Je b.,r,.FoQ.!. ,f fa, e^'e.c Q* *lF[,oÀ J.. F¤ogd , )- "^,b"À k^,*,".CIo-"]

o^rQ{;*,*^*e.rJ[- ,l* f^Q4r^}¤. a^}eç -0* ,!^l l-h.J. À fa-,1û à^-1^r 
'è â^t v,c.^-

-u^M- ,Àç"a"nr',an ^. ".^fftciU . (Le lfQ,.ç*k â* .r.o^ç8* +r.r"^t
(c*rovrrr+ Qo ar¤,râ.1'"rs ihj..f,,^rc L 0" {.^"ï-i,^o dr A"A."n''a rn 5 dhe.r'"*f "0tl-*^*

ta^ JQ.,l^ù^Ji^,r À Qe nsl"rn;I,(!" uY aro{ra u\^ J",r^atto -ulyr (.f'r',''r)

A*, *h ",*e& r' n ̂ nb\. aoq--'eÀ.q^rh "t ^'-h 4oo à. u))" mal',ræ-),

Cx,^,nnn*- c,rn,t-nr)b.tliol â ct Jl[o,t- t\ôt^a J.oÀ^l'^* e-u ç""eX"o1he {,1+ f
Fo.rFe {^n*^r. o.Q'[.^". f¤̂ - r!!\r. ,*dt-h"J" 1"J r>L *L";r* À^f,h;.h'1.r*-*r^f

o,,r\ rrlw(, t* fa^. lt*rhn *.{F}'rJ., l-. furrrc e^h q,^/)% 't-""[t^,r'q*

"ï .t"^Xa^. *o* ,r,^\-.^i.t--,ù-**^F -Q* l-^"^r^+^rntoHrn "*,b* J- &rro. fn,r,*,
rF brô x,,rrr'r O"i"e àot* *rn />e^^ è ! 'J*"rr*h'an J" 4* -tu-i^r.k J"^^

&" "f oodt<,.rv,,^nrut^t "F â" r,o 0 {".,{tb Àe,lra Q-' 0* gtÀ*^\-o-hon A"

fr.rc{xe,^nurwa JU,"t{" t (^urn rte- ç^c-l-e^,.Ja'r Jrnnc çe" 5Êe ceÀ

"rne[u,çe! ' Àoo ,l-".rar." ).t-^"^^ t^,'m a.Li.r*" ç"c*r^*e^"F !"

htd *^n\-,,*i 1*".0o r^dt-h"J. à r{',1c1 "t -u.,vl c-¤â çJ;*,-0rU
à 0* rr^ll-\rd" à* È.rr,ob"Ql- (.p* !- X"".â'0ùofi.n* *âJ3,,ol'* 3u4. /r\o{rê
q,Arov\ô 

4tUl, 
J n"oFo rn{o^r*ou,'* îo. 0." f"-e.}*hi.nna o0o^.',1-^.

âeo t4euÀra,ô +*rÀ ccÀ J.^rn *nJ l-\rJ*, d -0t*'â" dtcroe,.|ion" i^^ro^,'q^^.Fo

I i/^& 4""! "l â' .**Fioon" ;h^^oni F"-i-¤" d r.,or.b" 
f"^i 2.r,"F n*ffto*^*f

d,,;oer*LQ*t\* 1tâêtu3u'J ,ot àfii"i0. J(rrrr'.'4arcn,.o"^ c'.rt &.'q r*Jl|,.À,

Ct^Y {âryr^3utaï ^r\e{r, ùF+oJ,^r*on", au ,fc,tclft'to.çl'c 6.5 , "!o moh'rnn é4-

,âor.F" à" f"err^tc.

L'tà.[ de- 1"*.-]+ t*.#1'.^*^h -A* ,P^!a^,tA J. 1p]tot'tç^^^M*, fo^
â..o À*X*o.*uo eu1cl.."1u.e" 4*l ;h'.oA^*\-" thQ' t<,nnçt "Ï 5"""1-rO;

-uQ!;,isrr^"".,\e^)- t* Ou,i"ki- Lorr'rpr"f "t rleo1,n e- F^.t"Q, ' erft"àc.,g/., cEÀ

^dl-\r"L ,ntJfo..^^l. JC@â A";^*,$,'1r*wl"^""h -"nç,Q":h- ô cre,tu<, Jt*,,n "c"l-*,lo



1 - 3 3

.na.r,b^e. â- n->h"..'À'"no , N"p a{-**^,t- 0'rÀp,træ't'Qd U J. {""i" Jr^

rrnâ""|i.t* À4*ie" . rJot'nc. {,^,*.e0;*I.,'"n e,oV t0u" n" i^"Qt à f*.l-

ï'S. ..r*"àL â À\-',,oâ^ri^.e A* ,f;*heo à f^¤ uù.e- 3'u n^l- b+'.,vr

ol*rL.*.u r 4eru+e^J- .^)*,h"S.*r*^h 4d*F* )* tJ-¤" <-F 4erroe,lr.}
êt-nr. -trj.''Ud "J.^"^.:,!*"**^l fo(* l-^ 1p^orr{reâ te +rrdrôi"n Àu,^, A
âon^nâ . AîÀ ',.'où a.?- -0* ^oh'.rn à" "{ *}" dl, +@ue-
G{.r,;..r) rnô,uâ âÂ*F-^^ -0* .^*t'^ "f -0o *FA.ç*J* n 'lr" ̂ !r,'9,^
àe l. *Jhf.À u\^ r*^rl'no.^ k 1"'.Q.!c "^rr1""rrd à .l'JiQ;-\'^ àt^^

t"**.p" dt;c\^^o\i^,\ " â 4* B,r^"hoQ0 " (,# r,â-, L) . l,ler.ra J"n ^,nno ¤ÀÂùil'.,

î"h* .*rnçQ- â* ,.gni"^"1-"-1"^ â. 1,^orr,r* f o, .R *f"" C.{, r, r,r).,

f*u .*.tnrh*," 1*" 4* fr.tarrt{^ 
tr; -Qo f Qold' 1eu,.re^r.f ̂ & f,uie,Àft4

I-ô t*f,*"8û.r."^^.t- .?er, A* .ûo^,t.* t "'tql-te",.k fù{!r 6na.ry1t-ane.

1lc .!",o ".ft*.h^ â" +^eruls r'.nt- l".i ,-t-il- ,pr*r^ J*,ir"n\-* à^

f^lc f.\t'JU â* **h fuU â" aarrodr-anvwrea
l"^ ià.L d-,"Q'ççâ at, f *ot"*l'L f,rù

+"kS*'U {,èr,^ P"^ *À "-Fi"r*" ôctr\ ,-Q--,
No.r" !" r*,nnh^ona a*.. ç{-*.^} +a,r
À" 4"L"UV t@^,,Î*^l% J* {^"r-r*
{oit\.,,"*'F erq*Frbleo f.- dà -Au.

E"f;,
J"

cÀr ca^ J""

J- f4,ot'co/ovry\.?,ô

fllrt{¤/û^/vh e/l

fr,..,0.0-
f-*0U

q".{"r'*,

1..3.6 CONCLUSION ET REFERENCES

h .Aa1if* ¤ enY ,rr,.. h'are ..*"0r-'^

J. 'û "3"r. "Aopit'^e.

b" ,il"'wt- o.^F J*ol

ç*"Q-04{r^ *"tp<,R.,,.rorea .

a.tn."r.^ O^^k ût^ 
f4uL$eâ

âr^.rk *"*f ."''çpL'1"'.^I
â* -*rpQ* c'\^ dk Ja*F A"^ f**a

ô "0" +*





2. SEMANTIQUE OPERATIONNELLE



2. SEMANTIQUE OPERATIONNELLE

2.I DEFINITION DE LA SEMANTIQUE PAR UN ENSEMBLE
DE TRACES COMPLETES

2.I.I TRACES

2.r.2 SEMANTTQUE

2.2 DEFINITION DES SYSTEMES DE TRANSITION

2.3 SYSTEME DE TRANSITION ENGENDRE PAR UNE
SEMANTIQUE

2.4 SEMANTIQUE ENGENDREE PAR UN SYSTEME DE
TRANSITION

2.5 RELATIONS ENTRE SEMANTIQUES ET ENTRE SYSTEMES
DE TRANSITION

2.5.I INCLUSION DE SEMANTIQUES ET DE SYSTEMES DE
TRANSITION

2,5.2 EQUIVALENCE DE SYSTEMES DE TRANSITION

2.5,3 CONCORDANCE ENTRE SEMANTIQUES ET ENTRB
SYSTEMES DE TRANSITION A DES RELATIONS ENTRE
ETATS ET/OU ACTIONS PRES
2-5.3.1 concordance à une fonction des états près



2.5.3.2 Concordance à I'annulation des états près
2.5.3.3 Concordance à I'annulation des actions près

2.5.4 REDUCTTON DE SEMANTTQUES
2.5.4.L Réduction des états inobservables
2.5.4.2 Réduction des actions inobservables

2.6 FERMETURES DE SEMANTIQUES

2.6.I FERMETURE D'UNE SEMANTIQUE PAR PREFIXES

2.6.2 FERMETURE D'UNE SEMANTIQUE OU D'UN SYSTBME
DE TRANSITION PAR SUFFIXES

2.6.3 FERMETURE D'UNE SBMANTIQUE OU D'UN SYSTEME DE
TRANSITION PAR REDUCTION AUX ETATS ETiOU
ACTIONS ACCESSIBLES

2.6.4 FERMETURE D'UNE SEMANTIQUE PAR REDUCTION AUX
TRACES EQUITABLES

2.6.5 FERMETURE D'UNE SEMANTIQUE PAR FUSIONS

2.6.6 REDUCTION D'UNE SEMANTIQUE PAR ELIMINATION DES
TRACES PREFIXES STRICTS

2.6.7 FERMETURE D'UNE SEMANTIQUE PAR LIMITES

2.6.8 RETRACTION D'UNE SEMANTIQUE PAR TRANSITIONS.
SEMANTIQUE CLOSE

2.7 SPECIFICATION D'UNE SEMANTIQUE A L'AIDE D,UN
SYSTEME DE TRANSITION

2.7.I SPECIFICATION D'UNE SEMANTIQUE CLOSE A L,AIDE
DU SYSTEME DE TRANSITION QUI L'ENGENDRE



2.7.2 SPECIFICATION D'UNE SEMANTIQUE NON CLOSE
2.7.2.1 spécifrcation par un système de transition et une

condition sur les préfixes des traces qu'il engendre
2.7.2.2 Spécification par concordance avec une sémantique

close

2.7.3 SPECIFICATION D'UNE SEMANTIQUE NON CLOSE
REDUITE PAR ELIMINATION DES TRACES PREFIXES
STRICTS ET FERMEE PAR FUSIONS
2.7 .3.1 spécification par un système de transition et une

condition sur les traces qu'il engendre
2.7.3.2 spécification pâr concordance avec une sémantique

close

2.8 EXEMPLE DE DEFINITION DE LA SEMANTIQUE DIUN
LANGAGE DE PROGRAMMATION

2.8.1 PROGRAMMES SEQUENTIELS
2.8 .1 .1  Syntaxe
2.8 .1 .2  Sémant ique

2.8.1.2.1 Erats
2.8.1.2.2 Actions
2.8.1.2.3 Etats initiaux
2.8.I.2.4 Relation de transition
2.8.I.2.5 Traces

2.8 .1 .3  Exemple

2.8.2 PROGRAMMES PARALLELES ASYNCHRONES
2.8 .2 .1  Syntaxe
2.8 .2 .2  Sémant ique

2.8.2.2.1 Erars
2.8.2.2.2 Acrions
2.8.2.2.3 Etats initiaux
2.8.2.2.4 Relation de transition
2.8.2.2.5 Traces

2.8 .2 .3  Exemples



2.8.3 PROGRAMMES PARALLELES COMMUNICANTS
2.8 .3 .1  Syntaxe
2.8.3.2 Sémant ique

2.8.3.2.L Erars
2.8.3.2.2 Actions
2.8.3.2.3 Etats initiaux
2.8.3.2.4 Relation de transition
2.8.3.2.5 Traces

2.8.3.3 Exemple

2.8.4 PROGRAMMES PARALLELES
2.8 .4 .1  Syntaxe
2.8.4.2 Sémant ique
2.8.4.3 Exempte

FAIBLEMENT EQUITABLES

2.8.5 PROGRAMMES PARALLELES SYNCHRONES
2.8 .5 .1  Syntaxe
2.8.5.2 Sémant ique

2.8.5.2.1 Erars
2.8.5.2.2 Actions
2.8.5.2.3 Etaæ initiaux
2.8.5.2.4 Relation de transition
2.8.5.2.5 Traces
2.8.5.2.6 Propriétés de la sémantique des sémaphores

2.8.5.3 Sémantique libérale
2.8.5.4 Exempte

2.9 REF'ERENCES



2. SEMANTIQUE OPERATIONNELLE

)Lte- trurure, )" .aneliôù )ta,rr, f.to{^tanrwne "o.ra*.al-<. ; JJ**l-.--

ruv\e. ,..Qoh'* *^h* -u^\e p*1*r" F,1" nl or^. lçJ".f,'.oh'^t À" ce-

tkl.oX\""ÀNVW?.. Patra" +*d.*e, 
.0'il"rJe J* ^rl-l-h"J* à" fteure 

)"

f\.ot\.ar,wvrd\%i 
'^p 

*\- J"n" *o.*o-" )" JÀp*.r" )t^u , LtJro)" ).

J.f,,n ft-,',* J. 0o rtÂa^l-i1" )* fF(tt{q^^^/t^?,ô' bc/^À ee .Ro1if"e
rî\ùLrÀ e"opUluenon Io *ât-h,rJc. T. ^1ôr,À azo-rs{.o .\oàie f.,r- J/N,^;n

lo p*k"^h 1" J- fF..ot'.., ùmeô.

Po.,.,,- Sit,;^*- lo X*"^F;1-" àt,,n -Qo^XcX" )" f *X*ol-,'^
,P. ?*f Ë.nçP-*-h J.'4^* 9, ænn *"1-i1" J" t'o.- .9* f\,,t'.a,,wm¤à
à" c,g ..Qo^1oX" . Pou,r. cr, !"t t ùr'r 1,coèJ. 1âLa0*r,".rl- lar rrndr.l-,ao

Àù)L !"a tf larce qt"t'"olh" J* fl(,o?ïulïyvrf'eÀ,

Por.,.r J.,t* "Q* ̂ j*.^Fi1r" J'^.^ 1xo{ranrvwrer ;e {"-l' A;+àf*
.tt.n ^odà 0" Jo ,0'. o*bl. J* .^âF r* -.p.non kl^ ) " e e f *X* s a.rlL
*J. *F.^tn . IQ, ,obtï lrrrr^ ^oJèP. fd're1r'*.^" ,'*p0f,'.-l-,'an J" 0a
d"UI-i *l- ^J.*"r-r." f* .j,iL à'^roi à h¤,Ài,, <rnpl-. dr.urne
,m,^0l-ihud. J. àJf*l^ / ¤̂ r\ q;e^qe I;Â à ,.^e "r,np0Â-^f-o h'*,
(oonn[*" .h .opo..l-l J* *.1*oit.., .on^..ï'i*o J. .oJoX. J* --4]^-ohng
f-on gs Je *QJ J- o1.Jt h'*, .,,) . I0 /às f-" oP* ). 1-,.t1-'n.
à" 1o*ow 4* qr.Q n'ipe*', Jr at*l^.erh"n\ )ot Llnz J"f,À." la nJ**rh'1.,
Poa. or,..^n çDe J" rrnanr.^ei.. .Qoniy" -|.q nÂrr"l^i1." )A"loF,'^^ "0"
( lai{ane - sf'.o.R% [+e 11 a. t* t*t- J'.an o. 

'n* â ,l,vvl l-er"l-" Jc 1noX".a,,vrrr*e
o.1m h*ït**^ t- o-""i ,tr,t't\. :p*"h'"n *o HnJ*ah'?r" 

1ù , à ,, ^e J*.L ,
a,ÀtouL Do nl.,,,"lfo,l Àr flrotl'o/nw^e +à{}^. ..ff. J.rr.^é . e h+p. J"
J"{"i* F'tn **d- d.ffi".'P.m.^^t- "*'f|." J" "",'l-oi** roh,*o !^t"â â
l iJ*.htl (f"ry . "^fA luc J"r^o( fÈuo ce-Frl.rta à'^rrt f*t 

a4rtn.,"-tl. �

+oÀq 80; 0" porr I- ¤xr ."r0,*'rtl -,..1^, "0. ¤//\ cêrur^ J L*à h.r )
I



2 - 2

Pg"hâf afe J. ,."t-"^r^ -P- âtbb d'.^^f',"" r\- )" 4rth'" / /xâ.^ô "*-J.1"^"

rùv\ ,*od;0. opâaF''on "0 Jonl- -0" rn^.,ueol. dtab=f^.q"h'ôn onY r"Ai T

1**ot- J{otr**r- )o p* I-" J'àroh Àl-* JÀa..^s t@r -0'T"!" fû,rie
0'^JÀohu ^^ 1'*J-^'l- 

i'*âhr\ Jl^^ t"t1\4^Mv^e (." I* f.^^f pt ezrzvnpQ<-
J'lf"J.e" l(.^-rr"n[l" J.o ^ro0*^ +n-* -fot * *'obl<, 4u a]tr.rÀ Au .uQutl, )"

o'* 1rr'* f.wcemuo Jl,.r^ 4-X* n" y"OQ" nre'ùûeurt- çeaÀ{ù * J'JtrJ*'4 J.,

.ç*1*.-t* t-^pr-."k, ,rr ,,,r[ra^h *" nnenu^r. J" Àl'o^"e *}'* Jol r, lloh ru---fi:.

U"r f*enmi.r' *rJ;Qo A" -0q rJno^fiqu" o7r),'".lior^"Q!" J^

txotRa/ôÀ^ffrea .r "{"Fc à ,.Fi0Â.^ Q^ oyt'e^Àer J. th-Ad h'.nt\

(seQ0ea t+rl ), U^ 4pt--*e J.. àe^^r'.'f"*\ J.f;*.f {!"-^nbl. à^ é\"tr^
J^ 

fx-oQna,^nrvme 
oY ,u,rorz ,."Oahon J" h*orr*t'h'"n .^l-*" -{r,,o il^.f o-l- p.

Arcce;rreu,,r^u 1."o,'t1. , I^ Fta"r.n (o,e, "a/.r,'h'*) L f\otur$.\rrn" p^nf

o0* -0.^ a&p*.e" âldFa.hs ï cson.rwrsvrcea.ut- fai-r o^. JF"l- * iF,'e0 J

h"Q* 1-" J.ttn Jt-.,b" Ê^ro*{s aont' 9^'uL .pq,! -Qo rte0eF,'on J. h-^^n'h',}/r.
C'pul .0" r"noJà{c J4* Joro Cou.uof-P [+1,stJ î" Nrô{tô or}ar\.o

,rl'' l*l Joor ffio-r jn *i*^o l-',orrouo( , Cffe J"f,;F,'* J. ,a ,^*orr^l';g^r"
Je^ flrot'.a,^n^^r^ea *t- birn adopl-*â à -Ollt-"de J* r*âFf,oJ* J" flt'ure <-n.,\

l" *.Qoh'on J" t-"CI"^rrit-".tyr f,^ *"0"i" [iervr .Qq ̂ \ol-r'ô^ J. f* â^"

tlLoX{.qrnvrne ".\- -0"o t**¤.rr$eA ar"*.oàJ*'t- 1" nâcQrtrn e^l f^ ,À Jroh'*,

À^r^ ,e ^*'t*. J. f eÀ J ' .,*"'.r,1','.nn J" fu.nX'r4rrvw\¤.. flq{k.rr,r*r- , "t^tl,

o$e *ç,p'.o"R" ry\e 1-"mol' faÀ d. 1",Ç* J. t "Q*l^itn * hnu +e'a
à" J. ro Jhf. ,*"."*{r â^. lrto{taam,,rvre . Czu *| #^^"^rl 1.," na"ampL

fau,u ÀJ{fu Io nr.n ""nF, 1^" â" f'totle/r{\r'^rr¤â .1*Q0àQ* l.y'Fa blea Jnrf

Q'd".th^ *\- *^hô0* fo^, -anr .1*^ F no-T-..!.,^rr- Jant- I fil=rl n<. +";f
fq^ t""-Fù o\" "n0^^ À t'to1,torm^Y\ e.

1l^ nm.,ÀiO" f U* tÂà"40 *t- *Q.^i J* l'..qc- Jf.ol.".^h'oo
(P\4tr [+11 , ienngar]Leol). Anrec c<. *oJà0. 1o nJ"n*h'1re J'^urr

frtoX^ro,^crvrr\e ,,'T- à.Ï];" e.{rq/r$a ^r/v\ n^.o.rnU" J" h.a"* , "Ro1u.
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f,,aez r!t-"^ï-.0" lây^"" â* Jl'ai ;t-.n téJ"'ajua thrÂ o,rr cùr.r,l

d'^rÀ "qQ"'g h.r.rm Ài dr -t4^ . c.snhtn .o.er* -^h â <i- 
f hL lc-;j

d;;,.,p,,y'"r-\- Jo,." "0* l.H*.al^urc ("f. f"^ .".ùrr'10." P-.q,t t+rt\ môqa
(

il\<- ."r""i$-^^ f* à. F',q..o À"topQ;l-- 1^-r-t .^rlrp*rAr*aro.^f à ..Lr/$

*Q*r!, ¤r\ (Éqrr^ . ca.r mèt.ra 1.,t 
*"T- J. ,n'a^,orr,- à 

4ti* 
o.'cr.^4e

figprhLà" ^{r,\, {r^on *t\" J* l-no.* ?e mod,.ô .t ^i d.i.r',^À ( oPo,o T.
P"ak [+q] â;,,1- AtF** T* hr.r} t*"1- d r-ur" l^.o"c {^/' cù.r^^ nol
,{.vv\¤. f'.a.c ¤-,v\ cr>taa , .F.. ). be f lr- , 

'^,0 
^'t o o;;t..u)}Ap. ,1"*l-" L

t,^."aQifJ ¤,vr *t.tl--"f .0"o h,..o* Àq"Au"r*L. c¤ *"JâQ* *l- f0.-
qÂtne. T. -8^ À\Àf¤Àe" àu \-,.a,rur'h'ao caJ\. 'J 1.-"ntl- )"
Jeo *QQQQQoh'* .^l-*e a^r **m[* 1.0.^ry. A'Jf'^to B^ît,vvrtl, J-

fltot,r!^^,{ne. C"p-nJ"^h ip *t *o0 "J^11-" +* \",^Jx<. .*ntl'.

à"'{tu

)*

Lt^'J J
AltÀ

*J Fl''"J* J" fReare â" flrot,ta4'yvr.rÀ 1-,
À" ^ r,e"1d [e+]- t'lqrrr [<e ] ?':0 *oT- 10,^
Je, " or*t\^ â'Jl'"t fq^ ,ÀÀr.l'io,\ /'.r^ A

fo tx4/$,'/yï\e. ?t" ^'\r/\ 4'eroomkle J* I'*.r,

rto^prteynan ea,r-P F"*lt
I

e.À ç0. J" ,ts,^non ne^

rnorlb'r.<. J.. 1o^ J*

J'.r"oi",rh'^ .

boa,*l !, À,rif" n.ê{r -*ojelo,,,o J*" à ^rrr f*t*" ,^" pfigf1ry

'l'0"'- ''./{\ .^^re,rr\b\c À \-or. , "Qo1^n hN.ace Jltu^t- -^. fiL {Â. u* wt^;"(de{6ue c.SttÀ,rNr'c. -U

JUI-",h) 'l' ^r'n À\^FÀÊ- J,. t',"o^oih'"rn {ÀB; c^trvvyv\& -r.t^I\u "Êg!g'r d*- q{d!g
ÀrrÀ ;u,ry\ "^r.^h\" Jldft:, Na,.a ." .Ropibt* hâ{rn 4\ùLr^ fd\e^.r$a J" 

1,r-ltro
^^r,tq"h r J,l-o*f J^^; .u.^Ne. -g-ç,.""U .P '.e0of,^¤- à * " ÀJi1u. s ,-r^.lrj*u

.l- 1*ç*-hl, P' J -0* *^.^Fi1"* s' e,rr {^.1','^ l. P e-l s l.Q)* 1u. P *T-oat

â" s ;, Àot^0"*.^ioi, ùtr- ,où J oor'0-*"*lÉ P/*f *^ â" s'. cL; /v\êùt^ a-tn.e^e.Àa-

uy\ 1"^I,J',^ i Qo *F,"n p.'^^r*Io ', Ll",t J^; ,r+ "'JnJi5". *l'-.OX"
(ew *o 3"'à 1".0 1r*f *l-- .-00.) ̂ yJ-l, ",'c,' -* *tfà" À tt*,l.'h'an t' l-a^
-,J^"ll."b, ,{"t ̂ * ,y\'..D f*.tt *t fP* h*Â L ,*)^àr" ;0q 3,,no[,'o *
Xâ*"0- '. !t*f â*i" ,h^.r. f^eure l'.rr^r- fr"fttu *Q.[,r. à ",,r,- ""l"J.t*
*h-^.0 f^'^t[!" (uu. &1u'à 1".-0 1";^l- *F-:.0 1**'Uo) J. Q* *^,1%"-- f"^
.u^^L ,1".rr-," Jt^*r, ".^h* fl"d/k *l*[*o à .r.ra,.r, "*l* ^-inr^.1'i5"- o-.,. ô

,qph,i^" À. l'.,,*,.r.r"il'r'an.
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2.I DEFINITION DE LA SEMANTIQUE PAR UN ENSEMBLE
DE TRACES COMPLETES

bï>aru*o ez çaxa1*aphe ôr\ârrÀ d.f,Àrra-* t*^"Q[r*"*l -Qq .^nol-roo
d" F.o"e. (Ime F^,a"e 't çn^.^l-" -Pq nJ1,'r^"". 4n" (ou- ù{,""r'e) J*
dFa,f" ,rnfr,r*i d" o.rr'e, a)t ccrq/\.ù dl-nre u^-J..^h'"n t"Q,"...,"L (n:p."Lr, o,me^rt,

ot"^"h ho.r c?d) à- f'to ft'.a,^r.,vrvre, cla14,z / Fa,l- Ae #.*o p."

{ââaQ.-*"*F ov\ rur\ il'*t- ortf*j 0" ( rpJc.f,ra^rt- ). ù(L Q^ +t;&
J* fxo ftNanurne À ^s t-'o,ur<. ?f" i.*h*) "} .u/n ét'ot- *nrlnn,ix.
(r"n à1^ar''h -l* ro0.rr.. o.'l'u"Q!. J* ;A^^l;/.tr,,l-*rr,r) . be',oc llrh
^{rcc* D^'+6 

^Jo,o* ,{r'¤- T-*e"¤. nrnf ,+*Â fq,! rr/Ae *.h'* f,
¤àf 1lnàaP*"^rl- -r." /yrdy,' J" ltp**l-,"n oh"*i1r." 1"^^ q. f,w^;
àz f * J l^^rn Jhrl' à pôr\ Êqcce^/Jeu ,

Na,ra J.'{"1";^^" -*r^,jL )rr,^. ***n,\ri1rr. c.snwh. l.l-*^^} ,u^^
.nno.*tl" À" h',ansà ll u,".J.rrh'nn.

2.I.I TRACES

,Lbne l'^-a"a J'*/*1-''^ f eo\- r.^. Àeluuvrcr, rllr,Fo *tJe f*b ùIL

À{^r" d 'Jl-ah ^+"r"1 f q^ J.o r.h'^o ,

r.l-*hw.rrv'.^"f , *lt l',-q.a *l- ^^rn *rJàl. ),1 ̂ " oo/"rrF,'rr J" frr.o{ram,rvre

t" côûÀ/yn¤̂ Acp- Ja,*e "Qlu'l'ot- ,o", ,o/*L -u.^^e- o"ht **l 4, f*
a.F..hJ.o" ,{'i [-"T- ]. , f-- A'o"l-,'on, Lt f&d qlf"*rnrâxe -Q l.]-oF Ao , .8.
5i -Q'd.r^h'^ Ae l-e,r,*.rn, "P^o !o f",q-.<- " F 4rd" uÀ* .llu, *l- .ri,f,^re.
L"o t-".q..- -nF ot*p0;{-* e,'n cz l'.,'il^ *1"*.*l--^t- )^rn *0".,n-
o"R*J orl 1* /ne 69 fer-rmtmc fo.s (el- tq^y.rûr, ^/v\ *0J ',¤,,vr cùqrâ"). Noqe
^'^^H{Àe^-û^ô 1oo Qo mol-,'arr Jo f',.c.e o'J. ?i r\e a}uûaponJ ; ar)cr&t e *.J"el.t

dtx.lif" (t* 1o'^une *J",*l',"n J;,1 ttlr*a erï\^vm ù\^ce-L pe^x/vl LlqY ir-h'o2),
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Eo.r*rt0.ê.É t*
f' */..^\','on J'^r,t t'uotFt'tâ'1w{n"- tt

'  ^ t  t '

fu- 0'o"l-,* b "f ^c fenn,ar., f*l' Ae
a . q b

0  _ - à 0  > 0  > 4

L'e*é.uli,4 J'^r,,u\,trr-ot\qrô ,,rrg T
"r-ÉF t*^h * àe'";r,t- t* !" lnoo ;çr;t"

a, a. a.
0 , o ________+0 ...ô-_-_-____*0 ,,,

il

z te<r,n>,  zocs,A>

"*J*t-" l*n 4.;
JJ*1" larv ,0a F'.o"c

to*.?" er{\ .r"i.ol'r^l .lb.-Jr.''t, a. ÀaÀÂ

-ObJ,A a

P;" ,T

tlrn" kS t a.nL ,,il e^.r,oarnU" I JUhah J arv) .n^,o",*[l. A Jt.hdnÂ

eol- a,.n h'.^ça"i <'n)^,a>. Le Àt"u- rû ). 0o l-,*.. *l- rr,,rr *h* /n.,r .no2

( ,n= {o,,,,, ̂-.\ e (..,'o1) À ," f,.arz *l' ffu" . Cleol- * -- {o,,r,,,, } â. lo foo". *l'

;8;^r'". Pa,.. #fd ,n e (('*r)"o). A¤ 6-s) *t Ia eëyo*,'- J* Ll"t"
( l. jàn" Jral ^G) at *.rrpl'.'^'l- à f.xt-ù J" * Jl-"^f ,ooi^J p.).

Lo Ày" "- âeo qçU,og -| a ê(<,n-,r)'-A), (Qq i^" oth'"0 a(i\ "n ,o'npl-"^f

à çoÀh; À" î.1, JFa^f .ol-.J o;).

ôn 8..1,4 r.l

l'*r"oL\. J- f'.q."o yùq^, 11/n *oamLt s J'Jl-q,b .-f A Jbrh'.*o. .ol-

F * '
zt1s,  A; f <m, ,t, a> ' ^¤ (rn+ s) ^ q ê (f^-.) -+ n)]

( h'.a.ra J" 0tnn.^* m e ({,.,+r\"o) )

t0
-  I ' -< s,e 1 = *.  fU" o,Z ^ 1 s , 4 )

(foo.eo J" loq1u..* rt-."h"",r. t'4*"t^" à ge (**r,))

h

z*e< s, A>
(fnnr- À.. &nnXo.rr," "ù'{*r**" ,.r JXo0" à l,e (*+l) )
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Naqa "çp"Q-^^ 2<6ss,A) {'*r Ll" J* lS:* +g:t , A*(s,A)
1'" -arnklc À^ ftgp 4$f1113 .f- Z<*<s,A> -?t"*e"*[I. â- f't'q..o A.^^. s ",l R.

Lr.*^tl. J- f,.o*o ,lb^"F d'rlaa1. f""1 .^f / {ô{r.À fcÀe,LôrÊ
Z ( sr A ) = Z (- < s,A> rf rï\oq -rr*tt.*o "1" -"t'q 4s,A) Ar ryrê.{..râ .,,,"*o* /"

J"ier'"mÀ",r. lto,.\Ltr o.rrnl', a6rt;lJ J'"fù !. .otrh.,ci".

Lc. b(41ryy J'"r*. l'r'c.,o f :(,n,À14) .,s.nph"J cr^ t",rrtt. Jt"'Ft

*\- lfl=" , L,e CIô^xu.r^ à" f .*rpF./ ovwnanrt"r" d â.1-''^ *t' lf,\. ,n-r , Le.

* M â" f (.o,'^pfi â 1e^t-* J" 1.1') *t' lr= ni f* ^ u hl . La

t* *JUsg à. f l.scnpl-"J à jo^t.^ à" b*r) ^h &= ot f** ;. [gl.

Le rur{g* ft^ , rne ({,otr).o) ('""p".hrre-".^} f t^ ., ,rne (*+ù) à'"^.

t q." ç = (mra,a) *l- I Ài /rÀ>,/yr (^*p"rl-ù",*n-^.F /m+4 >ô) aÀ^ 1^to1^,4<t-'>

(nap".f,^-rne^"\- (nn+.r r ̂ (*, at->) , "à {tt (*p""1--,-,.^^F 4t^) eof !" 1""'f;..
(mcn dâ") 11",,-,{"n_.) (*p"'h,J",*"^"1- <f",,,,,1^t) àt',rr,,t" É1r" n <lt,",l^.,,f,-,,..t,

L" &g* ft-, ^*,(^ 1up".hôe-^rn."f f"*, ,,r,<o) àl ̂ . fnqrt-

f  
:  (o1,,414) - l -  4m-(,n+.r) ,  At* ,  ot*)  (^tp..-h"r."oor (nl-m,,  o>'m, 4 >' t ))  À f  

" '

1 "'pJù-^*k {'* ) *l- J. r,'ll,^- ('"n *'d) (f,*.. ,,,,) ( n*p"cl-À"*,-^l
<{*,"'>) d'^*^t r!-aye's" af"," '.,f^ r1**, ," ') '

tq [fg& *(rmrrm/> (*p".h.r.e,^ h f(*'* '", f ' t ' '-tr ftt '*" ') *l-

(t.*')t^ (,,^pe.-l-Àer.r'.-*.1- (t.*')"*, (ft-')"* , (f"*')t- ) .

ln gs3Ej!?hb J" f . :(s,A) J 1e r<s,e) .of f^1 =f ai l t l=-
uÀnn lt l .* 'h /n f l f , l  =i. 4q,* fnî ='. l '"0 T" t '<lÈl= O .f n"làl=1

rùnn ftAl+1" e-l- f^1 "ol- - 'râr{;",

U :n:g$dg J" 1e Z<s,n> .F 1e2<s,A) dg .j11.u "*l5gr a.eA *l-

f 5q = f À hl=r e..,non t5q zr-¤ 2<s,t7 l-.00e 1ue ntlPl=f, "" lr l=, .f  gp,=o.
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Pol. ot* d. ^rl-J û / ilorvyrol-"nn 1 )o. } � ^or. ào !ng"nt* +
.,mAh,'lueâ J- ,oer 0 [ht h ,cr¤rt-à-Àie <L,{<0,,r>},o) . N<, cc, 

{"J 
-,t^.

'heco f 4fu" 1o^F nt noYn fl ào rf. ...f*l-.4rf*, oÏ '"^u-
.h.a'cc À4*" fo- f, è, ,fr... f; ¤, ,f"*.... o{' à^o f e,. akra A.
.r,"hohinr , ôor.râ dc,\À.F^Â (f. âi ,f.*., , i " Itl> ( f* ^o8,g" ê,ue..
,Qtu l , . i l ' *  <{ . : ier> d. -0o 4^, " f , 'on F fe00e1rra $,er , .F( j )={ r ) ,

l q l= \s l=  *
fo t=  f  o ,  f t t - - f . 5 f . ,

1'^ = 1", 1t* = 1o 
$o "1. ...

' F r  ù  t f o '  l " = f r ,

f t *= f  f *  t f r> ,3

$--a 
n î*-o f* rm>.l ) ltt= I

f"o.t Àa;|^i

1t'*= 1-*L1nn,i.. trLli* .. - +o* 1çn\.o t 1'- eol'
F r *  û  ) .3

Àâ/4"d

Eaerm pQ"
æ l *

l r \-- t ,  l r ' l= s,

fto *f ^àJ+;^; ,
1.o -l ùJe?Jni,

- b ) ' o =  - D ,  à ) t L =
l l ' l

1r(â,r)- fu41r
1 -g--t = 1
f --s--- I
tr

2.L.2 SEMANTTQUE

fo pÀ*^1,1r" àt.*n 'L",jaqc antocie à loul f",oto ,rt e )rJv\ o,*ornble,

à* "âa""a ",a,r -ltrnJ"ul;n àt.,r^ fïp?,a," vvtc (f* *-*nyl" t^"trtr;!",\ e,,l e^

XhÂ ^^ JJI*,^.rol-e . uq" � , *oonbl. âe .,b,or"^ f"'t .'n"I^..r^L àb*
, .r.*eæ',v.r^e- fo,* à"uùe- )^ o*itth* àtrort FW" âJ,l-nrm^tol-" M

4ar, ea"r,rnp4- .!^ '*y"b" À!l-,'a'o( cr,\r'àfcrytJ*"I à à" ),t"^L Arlf^"^t^ A*l

4r:'^h.
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Lo, Xgefl* d t/^ 1" 1"1- 89 arao,iz à t"J î,*t^,r^" Pa
J. Ssf ,urn o^o^bl" t^ *.'1. S[h'n il*"t^ ) M *."nbl. r^ *'À p[PzX

dbÀ*o "l rnn er^o*[le z[PtI ç Z(S[.Pz]I, A[È.]> J" ,ho"*.

Eyrpg r,4.s"-4
t" i**^j''1"r- dl--r f",oxacm/ynr, 1"^ *LtrÏ" J" à* à r( f"À

jJob,',n a. fl* lt"l','oo b tt p" )"'-^ie 1o^ lo 2r^"rnli1". È,2) oi
s = f o , , l \ ,  * - - l + , 1 !  t  z = l o  b 1 4 , 0  o r ô 5 4 , ô  n > 0  o r ,  t , ' o ) .

tr

E,(errnpâ zi,,2-2/æ l æ

h 1À"n^.Fiq"" J'urn
I

rmap t-; d" !-d" J'o"l',^ ce,I T
l )  |  L 'laa pe.,nanliquz a s, A, E ) ori

Z  =  {  o  t " +
L

o  t  , o  b  n {

o  o r o  * r 0 . . .

n

-f tio1Ào/rum¤. Tt ,;rtt.J-n "t^ .* [n 1u"l*1u.

fd.,- 1â"f,* b -p*,,f A¤. )io;" ldrv
s = {o,l} , A+,[] "i

o  n  
r o  

b  
, t  ] ,

E*r*oO-

.{t"F;^ q

îd P*-
Z =

9.1 , I  -3

,,E) "i " = t o,a) , S= l.+,b! J
f  . . .
L

o  ?  > 0 , . .  o  * - - o  +

n
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\eN,^r l'i.m à.,1.t : i. S *no*F,'q "*æ l æ

/re^^u^[0-e J* 1*qJ,'luea p. n J-

(J 'a"F,mo) * l -  SjJf  .  f , f r t  = { (  s ,ArZ) ,
n o*k{* .y G'é}"h\ t fu

Sce rf t ,  Açfu ,r 2ç:<s, S> l
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2.2 DEFINITION DES SYSTEMES DE TRANSITION

E T-a^l- J*".'â )^ *oe,*[l- 6 J 'd f-4h *f A Jf acl','onn t M
açhÀc )" f'.azo.r'l'rÀ f^ "0"i. !.o mol-r'on drJl^"[ irnih'',,,.or )'.on

f.tof 
Ftaxru,nre (..drurrrns u/\\ Dùq^- **[1. A" S ,at ".f";uinl 1pcl,! rut ?- 

f^"h'anl U À

z à oqf.,r^ J" uJ,;l-. G. ûù, {f {*^")) "F à" +"" À f\rtr4,v*re
ar.u ç.mJ aa^-f à 0'*i*hi* À"*ne a"h'.rr, a e A (.*1*e ruv\e n"0o h^ J.

Ita^*l'io^ Un . \-* rr.it\ [L] ,t ]cÂ ]rrc¤lrferuu 1;tl.a;.

b é{"i l-,'ôt 9,.X : 4

I'a^e^nt0e J.-o
"k & (d'"clriolo) *t'

t e  (n+  (sxs* { * ,1 { } ) )

SUt-nÀ<" J" J^a^ ,ra'f'' d$
,frê,ræ ^4, ^,-* â*¤

n$hÀ ea J. Â.4^,Êi h rrt Èt)/,
TjçgO <8, fr, = t ( 

srA,b, É),
^  É¤( s * l * , # ] ) l r .

)"t "", u kU e G'{.lah)
S E ô P  n  A c û  ^

E-53pg L,t--l
U,"t 1^oXrta,rrl 

mc 1.r. 
t^én !. lh.li n t ou hin n n'-"ir".J* rrr(t rcn,bne,

fu" do 4"; 4!"1-,'no o 1""" -lno..l^,on t o\ h;nr ,At^ ,n"mtn- à/;r' ). f";
-?t"l-i^ + / F&e À{^^^'0}.-o^l ,"1-*e t^ 4ra.J-o*ro}a, +"i A,ri^,j,

que moua

t  = l o , [ \ ,
tr

{"'*"0r"c* f* -0.
to(o ,A ' )=  fa=r r=o l  , ,

lrptù.- J. hn^.r,r* l-,'on ( Sr A, b, g) ai. S ={o, a\ ,
bg(arrr)  = f ,^=o r . ,  l /= t ]  .h ¤ê\= [n=o],
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2.3 SYSTEME DE TRANSITION ENGENDRE PAR UNE
SEMANTIQUE

Po*- {.l.-"0ù* 
0* rnol-,'ons I ';Frl i^db,'40,' .V ). " 

1* à" "oQ,"!." q*,rn
^. ol,vn#;q". <s, A,E ) I fr\o,rr à"'W,t,r^ "0* ofhai" J. li*r;h'.nn
(s,Ar t<srA/z>/e<s/ A,É)) y'"I0" . ffrJ^* , (Po,u "!9Jgu -l^ ooFal^r'ona ,
/r\ouâ .0*;*^" Àp0,Uf"" ,t'*""J"^ .po"a,'oè l^*a T"^à" ;.1^ f*,^re^^h èF^c.
";tl^*^f â/h"^ ;; J'Tt -0.- .^l'*l*. Pc^ "^"^fQ- /na'râ eLnÀ4Î''a 4s,4,b.,<->

* Qr ' * ,  J .  (srAr  b4srATE 2re-13,A,2>>)  .

OdÇ,""^'h'otr t.,3r,t s,lâl^"ùe J. .hq^ror'[r.m u^ot ài patt "trtrc pÂt'ot'*
, L G / *  &  æ  l *  æ  . % r -

,"' 4ls& àù-eas gAq:@! âg' q. e o"s"-hq+g (s,A,z; o*F-  ^ { *  l &  *  . * l *

"o"orJi*.;"l ,.**

t e (s.- yI, {f })
. ( ")  = [ : f . I ' .4.=,rJ

â.TÀ^" f* '
b e (* .r (sxs * ft, +fltt
to , (o ,a ' )  =  [ I f¤ > . , ;e lg l .  ( f r=o r r  $ ;  =a n f i * .=A' ) l

t"'*&&&&&&&&&&&&&&&& � Hs! *" àsdl* çq:AùÉ. W * e*:â.* <s,A,z> *t

L "çl-Àe J. -he.^*ihitrt -^X..M I* nt^. tà-r^t;y. (srArE > ^L
(s,S, b(srAr 2\ z<s,A,E)) aù , t4s, lr ,E ) . t  e<6/ArZ> prnF *pJ;o -^,f
9" n*.0*!irn à" Ào,no^'h'an nl -lr^ JF".t" À;kor.o e^1"-J,.r1 f* (r,*rÉ).

Eo(*q p 0o-^^ëâ{ æ
I¤"

^n*Àu^t
n

";t^^h'T* d"n*"J. crl o-o^p0- t,,),2-4 ) 2.,^,2.'\t . l- a,/,e'3

*e.f"^',o,.,b 1. crnô*" ,r{ahir.c J. }o^nil."""r s.?.-4,
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2.4 SEMANTIQUE ENGENDREE PAR UN SYSTEME DE
TRANSITION

le Je"cÀth,'ô^ J* crn/\pû lu*r",^t, 1*.'b/* âtu,^ +wï\êrwn\ç- f e- ),t rl
,u\aheÀc L ào^^"^l"r'on ̂V p"*r',,L. d"* oÀfâ à ".,j;\i"^ oo,a- à .o,npor,,rJru

1u. -Qo J**1h* f^ ,u,vr *ro.r*tl. J" ào.*. Îo,.ra- *i^À. e,- .!o

fue^l-r'an J. 1e^rair. à. ^ 1u"X!^ "*J.ii'^o U à*J. àt^. f",:^","h'ïr^
4s,A,E) J!^* f'.r?,ta/^Âr. ^Y t'îtt-"!r^^k ô L J*.1 àA ot6. L
"ho-ril-;.rn (sr Ar b, â) ^1" J,,./ farv nb. pÀorfi,'y-, trtoûA J"h,-^,
,Lt"^or^L|.. )^ }..or-o .,*^p0.1-.^ ,^1""^A;"." f* ^ p.trot. J" -b,au^*th'n

1*.Q."r"1"..

Sâf,,n^ h'an L.\t4

Lq rsberbqr:
4s,4 ,  Z(s ,  À ,  b ,e ) )  uxL

{n
_  Z  1 S , A , b , ¤, )  z

:uqZ{é æ* 4.! ,nq"!uÀ" )* i:S113}'e! <s,A,b,e)l æ  G ' - 0 æ

-  z . "<s, \ ,b ,  ey

(l'"".r" ;|Àie)

I<s,nr ta> ". C,)^,o', 
f<s'A'b,,e>

(l-no".o .-ny0;h.)

ï

lçe zt<s,R>, e(ç") ,r s;elgl. bu,,(fr,f;.) ^ Vee A, aes,.bo(.ç"_,,a{
( F-.* ."s.npa.:t-cr 4fu* J. 0."tnu.t.t ,ne (rn,g)

lç.2*<.,r>, e(p.) r. n{ùe ra. b+,, (tr,fr..)}

Eo* p8"
* l , *

.n .nnçQ.

tr

2 . \ - . 1

La n *-^\'i1^* "x,Xe^oÀ.é te,! X" p^yl-"Àr J" l-'ar,^a.'h.nn J*"' *
s.t-.,t -F J.T;r'. e^\ s,,l.r-3,

boai.a -|.o ^*llb rnâuâ

:<4 <  s r  [ ,  b ,  " )  =  ̂ .  ïg ro l  
2ôqs ,À,b , r )

,*F;0ù¤̂ rrv\A -lrn rnot'o l-,'"nnrr ".;"^L ,
(F *.^ J" .0'rn"*r"r o\-*'"farn.,,.l- -À1.1r'.r-. i 4e G*a\),
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(* f#'.^.0in^ z<'., < s, È,t, e) *h -Q'"^^,'erwr!\c J- f'.o""o Ç^- -^1"*JrrL

f* J. ^\^T-¤Àe J" 4s,A,b,e)).
Z-tca r,A,b,e) = ( ztïr,A,E/¤.> u zg<r, A,u,e>) , (t,,aro À" !.. � ... l ,q^.u.rn ^f*^.r-" ùu

*noO. à 0e(,.,*r)).
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2.5 RELATIONS ENTRE SEMANTIQUES ET ENTRE SYSTEMES
DE TRANSITION

Nolonn 1*. 0" lyleire â" l^.on,r,rih'avr 4s,A,b<srA,z<s,A,b,LD,e<srA/E<srA,b,Ê>>>

^X^ ÀJ 1è4,\ le o.* "^f ;1" ( s, A, E(s, A, b,É)) .^1.^â,-"/ ço^ -0. "qo6.
à" F,*qlnAr'F,'ôÂ (s,A,E,â) *l- 1s,A,b,e; 4,r'-,.,nâme. P"^ ..*l-*e .!eu

.*cnnnpQ* 1.3-.t "F *.,,-r nn.rf 'c"*f 1o. 0o nok"^Fi1u. (s,Arz<srArF<s,Az1 e<s,A,z>>>

^1*àt *1, f o^, l" olft-À. J. F'*^^ h'* ( sr Ar t <sr A/z>/ ¤ <s,A,z>> .^XoaJx/

far, -0e a.^-"^Li1^. <s,Ar:,> m'-l- <,../,r X&L*T fo! ..1f," r^"^fJ1'.
4s,A,f.) "d". -â*" , ceà n\ôuÀ arvnù" donc â Jl-nA.e.^. Jq,.^o c-R.

f o^o X*î[" "!^ ,,-" Q"l-,'* 1,,rr -feur e,rrr]' "^ ;l-".- *^l-"2 
'e-n 

t^"1, aut^,
Erno.^r'bc , ù ç*a1".açh" ",6., )9 /\ôuÀ t>er\a jæ,'hle J'""1"nn.",.. ;u,l^.
"onà;l'i.m ^/." cJ^a -T- "*ff;o^t-" f * 1 .,'o^" *l--'t';r-. ^rù .8or"
(.Jeo\- à - À;.4. "X"4" à lo frir o^h'7" er,n1e^nJ^â 1; ," ry6" ).
f'.orui h'on 1'"CI" .*.1*lÀ").

tloua ;.L^l^ J1o0". J Jo^^o c.z

à" *.0ohi* ^h* xrn* ^l';1^- T' ;! *f

$L'{i.^.",.T-oh* *dt'h'i* J" t'.c¤rw¤ i"
E.n "îft, t* "*.'t-oÀ- oQo . J. 1^-ç;J-kl ,

f *^"X"-çl'" t,.- , .0e J.f; h'-
^"'^.)no J'il-Àa- fo*

1n"rp^^/t-.i J" f'*Xr<e,,wwrl¤a.
.\nn Jrfl 6yat-^o'l,'cro J" .^u,rr"J,îm

,r" {^} f0,- t";ù'-r,rJ e,.}1 4**t at t*'h"m À. "',,t"t * ry& L !".
p"rl"oJi1"" J* f^/cnns^n^/yn% " Oq ,uroorwr- â*" man foa i\r* lo

f .* "" )t;1,r. *o&. J.^ {}@?q/vw,yne r* -, pu tl^z pa^"rr},'1* qp^*.lnl

1* lr,"; crrur,pand Èr.0^ -ua\e r.r0J,'^ cfy\^c4^,e -û* 1,*y-'oln'; J",i*ir",
.Pa^ .,*e,*pl. )^ f^ur,\rq â. 1^o7*'nhl J';. et|attcz ("^*J.'* 1*l-,LXl",
.o"0r*,'* ^J*.Xl", .,. ) )o fi.otra^lvr^,r% 1"^"!!"X* a*?-c "^.éorl,'^ {"il-a![
À^ {-."^.r" csncrttne.t^.|o ̂.. f^} 

bo-arr"ouç /u ablÂrt^t ,en o.e.r,.on o..^t n rn
/" ç*1t*^^o i^J!;X, rnan J1.*l-oLl" corre,lcovrJ "t .
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?o,t^, 
+"''*"0ù* ""-b" mdt-h"J" ). tÈrs.Â/re .o*i)ri,",.o ( -1r* lLj-Forr*,

e^n n^r*fq'{iq^f) 1,.t^r^o- 4""y*^r*i J'^rn +îIâlte/îv\rn\e .ol ,r .r..Qoh^ ^f,r-
-,rrÏ\¤- #*T,'.J,'rn SFn 9p* ,tIo p*i.*^)r,'1"r. (s,A,E>é S;gq"v.,tr, J*
-f \.oXrla/rwm{- . },la,,^r a^r.r.,,a È e (( S^fÉf x s¤$ 1V, &>)- l*,ff !) ,

k yc"-te Ac {d * no-^^*t n..^ ,rr.,v\¤- lnoy-'i!.'
P'. ((=4* *;S<{r4>)-+ftf,#}) *"Qr^en^f ,^, " opJ.,f,iJ'^ Sç' f-rure p,}*",*1,\'.
"1p^r.hé I s', At, Z' S À t\.oqf^qlnn^ne,

loun 1,*F,|'* "o-Se ̂ /l4roJ. Je frcl.rrL , t +^'f *.5r.f* 1u. -/.o n***^hir"
o1p"oÀ"l asit'r: '> J.q -ç,rr?4,.wmr- n,'iA'r/ à-la r-,{.,..,^}-,'1r- n-o"F" J*

1-t*. <s,A/:> fo,r. .r,rme- 1ngffl Enb^*tgù+:1
e, ((s*o <4 ,*>, S*u <ûat>)* l*, f91) 1* e{mre,4.$e, ,le ç"'ç*,J}!" a,,Xd o,0" p
à JÂ*F'.--'

I r ' (s i r  1.s ' ,A ' ,2>)  n e(<sl  A ' ,2, ) r4s,n,z>) ]  + p(sp,(s,A,z>)

(E* tÂâal,/ ,a fftn.À^,e *V W to* t-o,r.t-* rpi*fi*!,'o^^ sp/ el- sp n^'rL
fa^,^-r/r\z ".,r,l-oi^" *.0o\'^ *h" lçJ.{,'.-f,'ono) .

-  n .E^+,rÀ, ,^Àe *.QoFi^ R .^hqr. -Lo^b;a-"" ;d,.il- .u.,{e *&hb
g1b3 eÀ-HUg, ù t:*ca*h:n , .JXo0-.- F ^ofrJ. A -l- J"'+À"" f*,

R e ((r:ss <4,*> x T:sd<,trt>) -' l*,{f })
R(<s ;  h ' , v ' , t ' s r  1s ,A , t ,É) )  =  g (<= ' , f t ' ,21s , ,A ' , t ' ,¤' ) ) ,  (  s lA , : ,<srA,bre>)

be lo ,^.nâr,nn" f".lr- ,-*. r"0oh'o R ",.a1-* ,l*11-Àe" À" f,,q^arf,'on ,r\Àr"l-

rv,ne. o"0ol.* -rh, x,l* "^F; 1**, ehq p*r\¤̂ ^l- ̂ oV e *l- J"{;" f"^, 1

R e (*xu<,tâ> ̂  q:s <4 Jbr)*lt,tf))
R ( (u ' ,  A ' ,  E ' ) ,  qs ,e ,E) )  =  R(<s f  R ' ,  t  qa t ,h ' ,2 '> ,  e<s)A iz>>)<s ,  A ,  t<s f  A , : )  e<s ,A, : .> )

It oal- l^" ,^t-J*"r'F J'JI-"d^'.^ pu* \:"*h t*Oeh',r,,,r R e,^l-* x/*r^l'''1o.
ou aln\-oùca àe f4o^,v!.rFi.',^ -0o *-0el','"n -iÀihq '.e.âpe"]tre*; .n^ç -rf6* J*

f*a^ra.lr^n .Y tÂ "^"f; l*' Norranonr ̂or^^l-e,r,,orrF J* .r*"*,p0* J.

*?oh^o )& *,1.n*.Fi1"- ,,1- .,J"o À^f\'Àe^ J" t-".ar.^n'h'*, T n*,'*f
,^^F;Q-"â .oP-|-.ter^t.r* *^.1-,
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2.5.L INCLUSION DE SEMANTIQUES ET DE SYSTEMES DE
TRANSITION

on ^h-t^i" "0q '."Qoh'"n J'^^"0.--,"., .^h. Âo^h;qu* Tu^à r,, Ç*r
J* ttlqr^reô à" f\,{!tarrv\m{.ù'.e0el-oeo à ,rr,n AuJr- ùlL }ô.ua-u-,oo",bl. J*

f"te.ao J'*,/. .k^ â" f\.{ctFuJwwrre. F",., ,^o,^pl"., cM f".th y"lrt"l.;
U*.J"tli"^ ^r^^e f*.op*'"th"' J L,À^rar;o*"" (.^o,ae.h'an 1*,ii.l0e , ,,, ) à.t â.

f"l'a&&'U ('f%ro,"^a;m, ,.) Àf*,.r f\rtta.,'\,me farLqQg;Q. ",r l1r^ornl- -8"o

lqp.Flà- J(.,*/",r1-iaq J1,,, fatl. d.o t"..oc¤/r}uâ .,nr.-rrr,,".,n^h (Fo,rl- -ptqur\rlra
-^àJf"l;.^"f o"F*otl" *l- {otrrP.,^r1"*f o.l'iré,,,,y. eec. u'e, F À *# 1.,"
eeeeeeÀ j',"p*Jt-- il-o^l- "",roica f ô{r^ .Lbr\e xrJ*"^fi3r. 4 s ! *l :.,> !" n^l
JXaDr*e^J- fârr^ For.rl'. ,oo*a.-l-i1*. <st,A',2> F.0. 1u" z çz'.

lo Joh'^ J'aar{*eb s&:, ææ^e4èL;1E4 ^l-
Ar "l- p*QqnuF A4 fs=s' ,r AE ht t, Ze',t).

f"^F,'"0*tr.^* , 9g.<8,i,> -l- -rrrr' t-"d0fi
). /xrt\aiyn'.r/rvr <1,*,2<f,&>> t (ùî"

r - { ) ,

of6*
*l- J^" J"l*''" t* ,

[  <s,A,br¤]  É <s in i t f  e '>1 +> f  s=s '  1  AeAt  n  :<s,A,b, r>e z<s j t fC,e,>I

t<- ?"n^,n*e T, ÂùF .o^o..FJ;" .0e *0of,'^ àtÀJr*tn ç. ,uil,-
à" F"na^ni tiavr À À^i l'" f e,r )' Àr9.,r^'^ ) " rn , or*l; ry^ .t- 1,u

l"r**. nr à,u\ "[f"U,,o ̂ " ,
= [ lçst<s,A,b,É.) ,  iepl .  a=.p;)
*o..\-oi,-" l* ëFalt ".."r",iLl- J'r^rn erth.À" J" hq*t('h'.,!)

- È!g. <slA,b,e)(a\ - [ Vote s, e. ¤ N. r !o (a, a')1

(f .*""f*L-" 0* "'l-o.b" J. 00'.aX. J'*' ryl-r*'" J., h.. r"r'hb,r)

P¤u^ XââqO.*,,.^"f ,
J+;,{* fo^ <s,A,E> ç 4sf Rr,:,>

rl q^^i J. ".F ^â"o
^p0"1- J^l- "0'ÂfÀr^ *t-
o â.Ji1^" I '.^^*mtTe ,.r,J^,

Patra- <rx-F'rrrrn ea, .4.
I

-  h :É 1s, l ,L ,e) (a\

( t d

<o,o,o> .f

.1, *^r*

.l toçp"0s"o 1a^.e faftcc ^F Qa n.l-,.t'"1','an 1.^r.R" J" lo à Acc, (rN,.tt^rt* r-r,),
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larrr,.wre g,.5' . { ̂ , .l

[  <  s  rA tb ,e>
ê  ç s e s '  À * {) ,r (g0or.Acc 'r slo/) r.  (e+e,') I

r r le .c  Ae.e  =  à :¤<s,A,L ,e) , ,  b lo=  S lo<s ,A,E,e> .i 8lo'= {!g<sin;eie'> ,

, t i t

benmonafxO.Fr </n

(=à) Si ( s,S, b, e) ¤ < sl A', u)e'> o0oa +". J{+*a'l-r'rn rn e E<s, A, b, e;
g Z< *i A', E',e.'|. St bo'l h.. (o,l') *t- n.'ai, , ̂ ! "nùlc "r;.,nz h,a* 4 à" E<s/ A/b/¤>
t ;"1+l l4^yu A=.od sl- Lo(a,.r,) .l J^., .,Lr,ns .ho.. +' LI(", A,E,ê) frlil.

î*. &*l)"1+'l  i=l i  ^ A'=t!*.. Curv,,r" f ' .  E1s',*fe',e' |  19a S.;1," h'^ z-r,,1
t,,t*ai,,az 1ue. Fl(,u,l') "oF -*i, Ne r.n,à,n" 2i (ulonN*Yf) *h r d ,) ,o.rÀlr. ^t,na
,ho." $i^^" t Jo E(srA,b,,e) J. hl*e,^^ /n l.û" 1u. fn,-. = A ^
VoeA , htes. -!o- (o,o'). C"nnwre f .  Z<"iAi.C, t l  ,  Ia di{, i- ' f ,^ z,t+,L E*î+îrne

loe Va e* r.r'es . - t'4 ( f^-n I À') "l J *" Blo' (À\ Eû+,r,^ A. É(t) ./r" J'.fô
cavwme +, 2<st,*t ,Et, t ,SL.\:C. ,/ *."|-e .1e E(s,A,b, e) f"0.0. 1"*, fo=A.

rt\oqâ a^,ôÀÀ e'(.f.) "F Jarr" aj(n).

(e) re 4o'.F d"j"r'l'*n- 1ue E<s,A,b,¤) çZ+i,ffrtÉ>. & frE(s, Att)">
^\our^ û,\rc'\^a .Q,) 'h Arn. e'(f"). A; r¤làl -0* Ntou.r a.^rcr\^a A."(pr\ nb+ (e'p;.)
ù F^ o^rc1".^t CU,(*rrfi*,). A, f *l-,^rrr," .hon À4,;"1" t nou,,' Ârô^,o
J*^bJ 1r" t¤z<s',4'rë,t).  ,9. ' f  * l ' . , tr .r^<. -h.o.. l t"  J"ntyr,e."; .^)
rnotra aarcrue (Acc r. Èlo)(,6_..), J^. elo'(4^-n) , 1'r- ân"?"À ?,\24. ,ru78t'1"<

f .  :< s;Àl,  E' , t ' ) .

tr

ç as jnf ui e,> J
A ç A '  i .  ( V q e A , b ; l $ e c
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2.5 .2 EQUTVALENCE DE SYSTEMES DE TRANSITION

/o. "Jeh'o', À'i.X"XtT" *,h" pi.,^-r^li1u* Àà'^k n)'^e nJnl,'n
dti 1"w"Jelu\cf. '".'I* nyl'Àao J" ào^ot l-,'on âll;ne

[4s ,Arb ,e> =  (s ' ,h ' ,b ' , " ' \1<-  [s=s '  A  A=Al  r r  E(s ,4 ,û , ,e )= :<srn , t ,â> l

(Po^ J*rX*l-l"n À l* ."*"*h'^ )' &.f , (nooo rol'r* = /o Joh'rn ^àrr;k,
"à,*o,t = d )'/n"l"h' L ed"l'À.,o )" À*,a.'h'an).

Le{wmc 9,f,.2, a,4

[<s, *,b,e>'= 1s'r A', L',e' >\

Is=s' ^ s=A' A ({reA. bo.{Acc.= Uj.,tno') ^ (u%,rAcc = B0o/r4..) ^ e=r']

[  *". = S*']

È*= hg<s,A,b,a) , *u!,=k<t'ni l ,ê't ,  B8o=B&<EA,b,¤,> ei Btoj fu<sle',(,zy

>Jr*^oho"J'ian
"8ù (s, A,t,e) = 1si r)ef a'> o!"* :<s/Arge> =Z< s,'Aiufdy .lr J*r .1,"^ Ll;E'lo

J. A,S , ̂ \or!: auô^.a [11<s,A,b,e)= ù!* (,sjAf u',e'>.

<s/trrb,r->= 4s',Al,b)e'> ^ Jpr;u.tr*r^,l-p. (s,Aft/e> É <si ht,t ',2,y .I <sinf yt,{Se

1s,A,b,a)  . l -Jonc ) 'o fÀ ) . ! r r r , * .  z ,s , . t -L ,  È,  , I  p* l^"*  p i  s=s '^  A=A' , r

Va e $,(tl A"c e /* ^ Co.il.<,|=r bo\ ,r B0, r. Acc => Blo/ r Blof ^ Sl => Blo r, ?=Q/.

?oua, F",.k ae A--A 1 ffot^,t ê,,rô^À [uJn*->hl ,* f;tl/=rt"l * [uo{no -l'n|ftcc = r,4+..

a|o4hd, =Eq4A".]=[u*{n"=C;n;]o[uot[ . .= ' t !  r .  t luJ=,bol .  D" 4A'*
[4t" , .  hce=>Àlo'  ̂ gtot^t l+Bl" ]  = [ f to^]r .c = Èlo/rAd I  . . -  *r-  = Iu j ,

n

to* a[t^n L \"1" mocra fa,rp.""^" À ,""tr"Fn,Àe l" ]e^ ^r'f,'av' ft
e,\\ potb-.^'|=t à"^^k -rr^r *f*i t" I 1*!.*yn Jo
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2 .5 .3  CONCORDANCE ENTRE SEMANTTQUES ET ENTRE
SYSTEMES DE TRANSITION A DES RELATIONS ENTRE
ETATS ET/OU ACTIONS PRES

La 'r-0"h'an Je. cmccvr J "^r-. ,;

l** -0* rrrh?;.oh'^o J" Mll+r.)* )c 1
""noh^^r- â.u* )^ thr.h" oLt ot'rno.
le. "o^iÀQ* *rai0,ol.- -,-h.rÀ,11." {"^ +"-'|.il* /.Me- An^o^^l'^."1',^ o,L
â ';J".,rt-,'Pi"" l.ool* )^ "À^;^. ".llorvr r*â^u. fa,o ceaun )'ora f t\turwfi<4

A n . / l
fo/,aWzX e .

Âoir,uL rue (flx9-.f*,ffI) ,-^. ".0"hnn *ho. LY"h el
tra- e (&.&"* {tr, ff }) ,^" '..0o1-, ^ ?h* ".1^,'* .

L" tç"Ooh'^ Ja- concut )^rn "r't* Ào.* *.o no0oF,'* ^ ,^rh* '"T"L
^æ-ra æ ^^ #/9 æ ** æ æ- æ e-{-

,l v.a. 3b 1"1,'{y.' & ^F )q,^;"
r.<(.è)!ra.> e (z<q&> x f< 4r*t -- f*,#] )
g(u,"o>(f,1) = [ltl=lql n $ield'*(fr,?) ^ vàlal -*(+t,q,;)1

W ù raq "3& *Ug3 +y ^l àiN,^;e ,pa.,v I
511|ô,ra) e (*U < q,h> ̂ qn<4/tr -- [Û, ff])
a(zrrrr,a;(<s,A/z>,4s', t ' ,E'>) = [st='a[s] n A'.*[A] n Z'=e1'r",æy[El ]

Lo, oulohnn Àd-rl-" *^h.o n.[al-eÀe' Je h""^art'rlrn ,nY "0" ̂ u"0ol-,'^

ds ̂ * )^u "rJ* r*!ùsr 4s ùeàâb.CI! 4sr "çQ+h,'"p * s& eb ,È
.  L  \  '  \  |  |  I  r f \  ' ^
|k(4" c rf^e qcl-1 ono à\-¤̂  qût eak dr ltau<. Jpalv ..

æ æ t^- | I I

g < !rÀ, ,'ra> ¤ (æs. < 4,*> " tg'<f â> + lq $f])
c <u'tl,ra)(( s, A,b, ¤.>/ ( si A', ef e'>) = ll (4r *)(<s, È, :,<s,l,g e>> / ( stiti Z< sinf ele'>)
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le,mtrne 1,f,3-4

( U. s . ¤(A) ^ ra (o,o')) = *o'l

(^a(a,a) r 'a-À(,rf,r) r. t*(r,,1) n u(An, ̂ l)) à tj 6rl, a'^)
(,to(o,,Àf) À Efr (N",o'r)) =+ (l^o.5, aeA. ,a(ar,r'r) n na(a,a\ n bo(rr",lr)
(.u (,0",,a',) r. to-(,,ro,an)) * (ro1 e5', e.'e a' . vI, (o!, at))

(o)

(b)

C.)
(d.)

C,"rrme^nq."na 1o- ^r^h^.e.r 1,Le- 21'tafsl,ne[n], Ut e#> = h.ta*gs],ra[A]>,

Z<' ta[s l ,a[s l  , t * ,e*> = {1.  Z<'ra[s l ,* [A]>.  3pe E(s,À,LrÊ> , !<\^;a+(t ,q\

y(ûray(4s,R,b,e>, <sf A', br,e,>) +=> ( <tini V',t') -- 1"a[sl,'.a[A] ,b#,"#])

ùa*an,.h,,-ah'on

1çe E<s,A,b, e). .s <v!,'t4> (trq)l

M*h"" 1..,t. r" I.peEcs,R,b,Ê).g(brta>(ç,q) J,* 1e L<ufsl ,oql|JrLT.#>,
o'TÀ t" âJ$;1. ' 'o^ Jg e( ' t , ,o/,Lq>(f,{) ,  f , r , :d, (a).1 (L)7 *, .^ a,^,d^a kl=lql ,
Étf,\ n *(t",1")*, a*(qJ7 V".lg\. (*(Bi,q,;) r *(f;,ir) ^ bài(à,frJ ^a(fi*.,i.,*,))*
brfllq.rt*,) "V â*. 1e.Z<.*[s],*LA] ,E*,L#],su ,,,p "F Jsn" 1 o,^V ^^e -h.o"e

t G) ;f0-T**narorlL Vtes,ae A . Eoh,,.^,o)
êv\ .onh**À'.h.rn a,r." l'lrtrtrfl;e 1r,r.(, f *F à" -}^gu"* n,

, {ù 1e5<%[s]rno[A] ,b+re#y J^o 1çe Z<s,Arb, t ->.  ! (aroo>(f ,q) ,  t lo*
"*oF*À* f FJ 1"" lf | =hl **" 1,.*,1-, Jroj^i (.), "*(1)=> (l1"es. e(p),r"aft.,1")).
Dùç"ur^l à. frr0'y. *(fr,?) .k ielgl ,rna.ra arc',^a dr(ï,,t,o) J i'+* ("\, i-!
,"ùha f.*"* $; f"À1. * (t*. ,1",+,\, ' .o(a,gr) "t  t6r(fr, f* i . \ ,  -8; 1' t-J^.
f *l--Àfl^i- | d nr^L 1,." çe Z<s,A,!,e). :t; 1*Y {,^te â. .0^1r^.,* ̂, i-0
.r^L; ^^k*-.  1u.Vae\r.s.rto-(f .-^,A). N*^^-0. .on "orrYnoir.  *(f*-. ,1,-r)  *
(À) ;qAj1u",,rai.^"F -l'*-*l-*"* J. /es',o'eA' t'u,["1u. tf, (1r-r,"') ,u^ ".mhtaÀ'"l''an

oe1, "0o JJ$;"L''^ ¤,1+:'t J'^rnt.,ho.. +,^r^" J. /^1.r.o,,- t.
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Cû,n"rnr( .^ou'1u".". r*^"À'aYc.,,aoua o[lç,,vt6l* *<u,,"aS(<s,A,E,eSr<5t,È',bl,e5\ <+

(<ti al l,ê') = < ld[s] ,e[A] ,E#, .o y) e^n obt-ro^t 1u,. s/= 'r,r[s] .,l' â'= * [Al ,

n
No.* Ji-0.^oe^atno ftÀ*t,t0e,t*t -h,à coÀ ç*hJ'nn" i

2.5.3.L Concordance à une fonction des états près

{d0 {airt- â^^ "o,o "i 'co -h^rr*. {^.h'ao {ae (s--s') 'l-'.4 Je "oQoh'an

JttJ"*h t-J L,

t-- e9533&* "'gs&.& è ss,A,z> È& t"â5t fae(s*s') ix3 � 'ls}.
tJg3 *V Jr 'nc u<{r>(<s,A,z>) = <fott l  ,  A, t<*,P(r) ,+). .  (rn,A,a>¤ El>
,k +^ ^V Jl ,  àu. à (  Z<.,4> -+ Ë<sln,>) 1êq^ Vie Inl . {^ f^t ,  = f^(a)

2.5.3.2 Concordance à l'annulation des états près

qra,,,rJ- !^ flçeu.u{À J" .*r*-h'^ J'-"} f-1""^* farh*t Æ^r'1 u.^,r^E
,^u .0^ o..hi.r.rro à- }^arst, J *b 1o^{"* -p^ib{" J'J-0^,r^-. )^ trtoh o^ l^

iâu*h;f,'ar.rt à .rrn .fof ,.miqu" ̂ole' ,yo,,- ."çtw.ol'i"n A,.

No.ro J.{.;^^-*" -?o râ^eùq* :ug&Jb È 1s,A,E) à dgll*kIg!
à *b 1"i .c*nn.lo r.r*'n^!' lue- *,.*J*^F" è,0a {^.Fi.tn *". ("*t*,\) 4ù
âJ{,^,<" .ça.,u {ae.. 1o(o) = n,.

,J.,.li{"* -0* Àr.* <t$r^/a.> à J. F1"^"- à'o.F,er'"o o- ,} "| � '*",m!lr- z

â* hr"* à -!-tn*rm!l. J* lë1"^. J t"l-,'etto {.a"t 3rrt,A.(frrAra) eZ\ ya,^l
"Q)q rûe, o*F f* "tJ* x.,vron l*1 où g À.ii1^. F4.,ù &tu,euh'o,, -r^" qrh,'vl ,.t^i1uz.

bq^ÀÀ c4. câ^) ""tte ao$nanl'i1u. çetrl'Jon" ât-r,a d.t*"L*"*F &T;"'" f*" r^r *rpi. � . � r-
(A,Z)  ôù s  - f  ,um *  .oerr r rk l "  Jh.h"ruo J  E. lÀK* u l * \ \ .
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Rama^1..ono 1u. /nouÀ to\uralÀ t dr*o t W î""I. J!it{*tth^.,

ta./vne/vrcrr- rÀ,.r\s p*h*h1. ( S, A, u > a *,Â\¤. lJ*"*h1* qst, t', z,> /nc-
..^p^Fo^t y'^t'n, frtt-t. LV".t, ¤,'. *hor".anu^f tt= le!, Ar= 5 x (A v tg\) at

kè A ( "'e,l-- à - âÀc 1u. l* o"h'^* ;"0"*t )';l* J.-* .0"T"!. uLl^ pe't.
"'l{".b'tâ "l- 1r" mouâ '.a[",^Fctro ,r^" o'h"n urnil,re .1.à L )^'.t !]o], )'^"
h-,.,t^4 & t'={^ <f',4o) > à,...à îrat-'r,âlal'a), *, <flal,s) ,{ : fe: n ld..}
u f<a <f ; , f ;>  > l  : ie ,^ :7 ,  f .Z^ l t l=- ) .  C" l 'or rgome^^t , rncn l -<, "1u" , . r ro , . ro for r^ ' r l \a
t-o.rio,r"a rceÀ,rtt,aer- zt* -0* e"f^,'nna I e4 i*" Noo^ {ù* 

r.or.rrm*^.f .

2.5.3.3 Concordance à I'annulation des actions près

Q,ra^À -l* 1** J" .or*!,^ à'^ra -f^r1^e,,ïvvyn¤- (..r.,vm. 0n .qr,.r-l-;rn

1'^\-i.û0.) f^l-.rrt ,r^i1".,*"*L pr-, -0^ Lf.L , )! ^l 4*'{.oi" 1^^.,'A{.
à'"0À*o- -0* o.h'^o, $0 o" fd int!"^.t 1*" 1* *"|-i^o n'^'r,.^-L, faa
Leaor,vr âtêhr ^oFl* Jo^^^ -0* hra=* 1"^* 1"* l^ 'r*.h . ^p^l'*t à^
-i{au-Ji^" àn a*hâ.0" n'fi;.^^ *'t ,uJ^ y:1. .!o -ho ril-,^ **h*
J** if-ù N\4 tù. "*ç^â^. 1u' o ^. p-r!. o"ï-,'^ 1u'*l *l- p*'Al"
L Ài-h*r*** panno a^*bi?,r^fei à. f*I; )o ?Q.à '^l""" � ,ûirnt J" *hâ?".
f0.ÀÀ*n- -0* o"l-i* **.'.r^f à 1^ iàr^Vif;r^ lo,-,Ion à ,+,,n2 o.hcn u*i1uz *
¤r,r\ "Rr*n;"r a*h sr= s, â'= l*\ l s = L t ,,a(o,o') = [/. 3) .

Ât ,^^. 1.^h*h,'1r* (s,A,E) noe *pt" y'^r.,". pr,,"L ^'li^ ) not)a

fau^rô\À iÀ""y;+,'^ )^ horra 1nrftal à J* p\*"r* nn^ *i,[- )'t& 7
,È ,0lr^-"rrnb[. A* h^.o :. à {o , ln,a. (m,A,a;. z }. Crhr- x-J'1"i

ç*-,f olan" J.f;i" fa.t, ua ,-*A (s,z) "à s col- orr, -n.o*,bL à'Ltth

ù z.- sk",

fr.r a^1"ron" 1ûè 
mou,o forurorra tv"jr.r^l 't-4lrûe,ûe^- * pÂa,v};1r*

(lArE) ô ,rrne'ptt"n^,h1"" 1l',fr',Zt> ôe, "o*p-l-e^t Y ',,,,''e. orrr!." atl,rm,

¤̂ ^ 'ho*..no"r*l S/= sx (Êu{g\) ai *+A ( 't+V-à-À:'.* 1*. -0* }}"h 'Àrl.^"'^L
-,u,'" 1a^|ia "nFô0, -irÀ1,.ra^'b !-" y-JoÀ" ,-"h^ ô *ffJ"*t oLL y i
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N\ouè 
fo$cN\À 

Fo,lorrra na.roannea, /{r^ilre^*¤̂ rL )*,tu Jeo [f"h / a- 
1* rv\orra

4*f * Êotut¤̂ r,b.

2.5.4 REDUCTTON DE SEMANTTQUBS

Âo*te*l ) )),.e. f^ea^re d. "^rro.l-i.rr, àl* f*ry. -? nrÀ,,Al'"L
elr\ rto t-.^*l +M ^pl'" Je ".^-l-a-ir" t""E ,rrnl-"-*t.iÀ'at)en )* y^.tro't*^r,
ço* *,tt*pQ. , !* """np QJian à. Â^X"1* à. Ao.t-rF m,cearr" ,kaà')* Q'lno.Quofim
Jl^r^" *f*^.^ a^it{,.neh1". ¤,.,\ $t\e pJf. J'o*FnrJ;^" rrnoÂrure ,*t'rf*h^f

à* 1o'^,b â. **[";û, "F Jro red,r,ohno ;*"^i)"'a;r,,to. t\oua t"'^-
",r.o}fiono (.[*.^^* à'"lW J. b^J,, ,,,) i 4-.t iÀ. f 0- "àf à à" nz

fq^ h^irt "*^p!a à. ""lfc- J/"*'pril.,.tn J* ,olrr.rtr^ )a,,n l^ Irru?rateÀ, ecà
"e"lie-.^,b Â "^r'J** 1.^e, !'olr"i.J,'m L .0'j**'* *l- ÀJ*.lirifl", -tE*',,,",t,
â;k 1* ),^ Ih..}-;J*r.Ul-?,;^t^ à^ "'!rrJ o^! Àr[r*oLl* ,

E..ermpLæ \ æ

Âôt .0" p"ino^.tr1"" S= {o,.r,t ,r}, A--lR,=x; 1 R:= R+.11 1 x,=ei! ,
z= {o 

R:,=xi , o R:=R+.i , g t,=o; ,3}. ?"^ .QÀinJ;l^ L [t*"^hl" t,,o}
d* *"h.unrts. ,otl*, MorrÂ r!l-""rono 8o po{rr"'r,rl^'7"t s'=!o,r} ,
S l = {  R , , = x ; R r = É t a l X : = R ;  } ,  > = [ ,  R : = x ' . R t = R + ' r ' x : ê ; ,  3 ] .

l
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2.5.4.1 Réduction des états inobservables

El'a^h J,"*; s, n, s' 6sto
L*q"e  (s 'n [ f i '  " i c l f l ] )+o ,  QSI*

b Je!' "{A*sg{ehlg3 Je ç"s/. Le

r. s'ss) rf A:Ak-, màu4 nnoFono W(s'>(f)

J. E<sf r', )tfué àc fer<s,ty f* {d*:hb
lcherlvla ,Lr",ta^t- Jonne .0';t'.iF,'on t 0" J.f;ta.

kdE; ( s') (t) =
I t l

, { "1=1^ ,A,o ,>eZ<s,Ay  " l *  qg !3 t l<s '> ( f )  2n-1u"  (s 'nn)+o "o l '
.0q t- ' .oce l '=1^', l t t ,a')e2(d,Ak-> J"t4*i.  qr,,r,vyre A^i, l-  i

Â; i.(* a0du ,&([oa.s ' trer. r,r.es'\)  ̂ V .1" ̂ ^rb^" à'toh 'b'*^no[l-
Jor* ,t J. *â ol'*'[.*,,; ;l^^.r^* à i (1"i f"'"i âhe * 7n^à a =m =,*,) .
En .o"^};*,Lô.  ̂ '=ç3â4(1,1 es, trern nales'!) -t -0. znarntne- à't"h
oh.*,.r*.tl* J* f , N otra a,>lrilÀ m'tr o , 5i ,t e n' r0* r(&) *

*14 [t : iern n (Sd ({o1.r, lei rr ri¤É'i),A)i *b .tru .""1 (.ropl'.' ; ç.'t' L

1J- ) d^ Aà' Lh"k obs*uobl. à. f . tJo* a4.,ô^a

V&e ,n'. ,rr1&,\=a(r(Ê\). ?coono +'e (1",-,r,\--A'\ F.0. 1*

Eb1^l J*lo -n" o.Ào^hi 1. 4s,A,r.) e 5:gl<4 "t> tY ,.r,r e^rnc,m[ï" n* *Ce

à\t"L (rl,b .,hs*otl.o) 5'e3 , ), m31dq.i3 W à. 4s,A,Ey p
Xâ*rù_C, & W q:bg1"sb!:* s'S/ ̂ Y W <s'>(<s,A,:.>) =
<s' ,  A&' ,  W<s,>[: ]  > ,

Lc o"0ol'i^ J. *iJ^,'l^i^ à"i;*"1 -t^r ^kd- âo. Ào^ro'l.,',n *V

Afe (rvrr.*s') l"&" 1u.
v¤ e (,nr-t1, at1R1= a-'( 

t(l'),'è(ê+à>.

@@@içs2(4s,r,u,ç.>/ <s,A',f1"'>) = iedgg<¤'>(<s,4,!(s,Ar!,.>)) = 1u',A',t<sieltf e'>y]
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?",rn.F,^J* l*1-p-Ë[-.J J. o,H" o.0ohonl Mocra .ul,|.,-* lo

^ol'a'l-i oo Ê.rirâ-fe,i
-A; be (n-,n (s*t-' Lt,.$]) .1* rnouâ dl-r^nJano b ; ((r,s)t+(At'* (s*s+lgff!)))

/ .  f * t

(a)

b1sr, s;, sçf . , (o,o,) = [,0'= a n /. s+l
t1 53, Sr,S.f L*,,.,,.,a,n) (l,l ') = [rpe(rn+r-+ s). (,t"=,r.s* ,r Vie (m+,r ro).a;e5; ^

a^*^=,r'e sç n Vje (ro+r). %, (^i, o1*.))J

"tui-À - A-" 1o" 
,u.oou �  f"^* J* pe S; à e/e sç fq^ J* oJ''^o

Qor ,,.14,e Auir À^ :1".b ,^l-"or*J )^'"Àr^ Jar^.. 5; .

l ; "  ù . f .  rar  {

sê s a,^a+,;"^
s'fn (a,a') ] (o)

(b)

Ji <s,A,b,e>e TIgl <frlb> *b,^r,o Afh;"r" â. .h*^;l'r'an,
e,,.o.,,nt\e ,r,'on .tâ. âUi"h t e%6'lgff]), l*u(*k**(s'-s*1*,pfÏ)) , ̂ r\b

r*"
e+ (rr') = [Ues/ (¤ A<-. e(a) rr b'tsrs', s's j

bt (o,o') = E1s', s' s, s'lo (a,a')

>_ls', A(-, U*, .*) e fl5g!;<s,)f:<s,A,b,e>]
"b Jonc

@@ (qs,h,E,e>,  (s ln i r ie>)  *  [<r jAK*r  v* ,  e#> e <u' ,  A ' ,  e l . ' r ]

Xi â. f0,*
Y,pe z< s,A,t,a>/ r.hl , re Ail^. tJ(1a,,0) +[:1ri . j.ltln .çi. s'J (")

^00*

"L d"onc

fuli.<r X<r,r, rp>, <sf ni r] .'>) e> [<rj n i uj e! = < r j *x*, L#, .* >l
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o.^ ""oho,\r,*

U) lu 1e z<s:^kî tls+., J^ ôouâ fou^r*- r**f.*à.c. f ¤Eçs,A,t,Ê) r"L y,z
q= &d^ei.<t't(d, o'Iù &.\:'L /m'Lrâ a,$cN\ô e+(1) "F J"u". )'Tà (o\, *-t e'.r\fe mêq,

to,, , . t f  ̂ .5, ¤", . , , ,  #^-n.A f"0o 1.o Vù.,n, n. (sl ,s),  f"=1o¤5 j  .Ct).h{re,r, .  bg$r,fr-) .
?oa.roa (o\ = ̂  J* p"^It 1..,"- 1": tr.(o) e,l' ûet(o\.fl*si Su 1 c eh" am^tL;f V*T'*
n"^t "Ck\ d 1"" 1e=f,"Cat "U.4.[{ o.0n,o â'*1nù 2,,tqtl ,noura d.,rô^a t*(qu,1u.*,) "b
J"^t JtTû (t), i l n..ùl-" rû a'ùes t*t=lgrgl , f,ce.\*t,,,,,àç&1*"*n¤ s, f<s)=1,É"r,..rfi,.-*rr*=$q
41* Vùe(,nta)a,o). f**r*ae (s-s')/  1T6&)*^*, =1è*, es'eh 1o* i  =+(&\,., , ,8(A)'nr ttn.ov^ oÀtta\^

tg, (t,, f;*,)'
*; 1 ob Àf"i"

?orc^o 'c(ê+.r)= "a(&)+r+a J" pa"h. 1.r+ 1k*r--f,,rc&*r) t +o= fr,<L(e\,'c(â+r)>
'.tr* 1*- "Jf," "c,roht^r.l-ion 1 /,t& i\oQu^u^L ",t Jon. .ue E<s,A,E,e>,Src

1 *t- {,^i" d" 0onnuur,t {, ,.,oo.^-*i^nno "{^ .cruh"ùon .on,rnc }*.t , ,^rù " e (g A,b,a ) ,rn" h*.o {^" ou

a"{'-tc,ol"" /('t)=F=foc-..J' ?'*o fnc{-n\*r= o, fo* i e[tl 'b 'B n(4-.t\+L=\, fo* itlgl'
oLur.^tô^^ lqe tie (lcl'o).+r*S'"ar- rr,^ioo 1o,r. -0" +A'^ +M ie(1"1")tel 1uz +resl
mouà 4rrÀ.uv6 g*

($o,,,,rg-a) (n",n ) t'^'\ ..'^^hoÀ'-{"'"t *u lt W 1o" 1e-^-'f,.,lrr ='to mb'

-ça,l â. pr-.ccuneru, friaq.^a q "'Y d" -0-ç"r^. {. l0 ^r,t â Jq,'rnonl-'.un ço^,,a.o^nr "e

,rtr.a. &, 1"e" t(&) = q*f,{i, ieltl^ (ç3d ({1. s, iei n fj. s'})=È)}. Qrrvme ['.-"f"). f6 * s'.8

ft(.)¤ t ', .tl- .r,ai çou,r &=o, Â".teaV d I*R. e[*a Xd(iti.sr je ,r,[&) ^ .pres'])=*.,

f "ct t t t l  fn,ot*nr" ' r f t (a+,)-n* ' ' 'F fo(a*^) ts '  j *P0dl"* t  xd( t t i 's"  ie i  n l res ' ] )=** t

fou^  j , = ' r . ( * ) t a1 , , , 1  t ( ê+ - t ) .

obseurora 1,rt, {3!3i.<.'>(<s,A,tra>/<s)nir',a'y) eal iîttn"l^tt. à A'= gk' n

W<s')[z(s,A,E,¤)l = > < si àt,v',ta'>, ". 1* ,^ç['1".

A-0" p^iJ" J., (r\/ n*.nh,lna 1". r 11eE<s,+,t,e.7 lr!, 1* 1= Mè<s'>(f) oPr
Ak',  t*,  e#> , Conwe (s'nl+r, .  E\çl !)4o, * l  ¤*.Àh je Itl t'"0- 1ue

,t J^. a+çq"1.r(") oah.P" ;û* f"Ll- 4clrtl t 01"" fd.s' "I ry\oru qrrn^r f,r-(o) = 1.
n l tÂ;- e. lgrl  ) N\où4 arc^' 'a b{l ' rs's) s

!.<,.ier,t(&trt> 
(f"aa1r fota*rl) t 1k= f,"çlS t 1**^ = în"6n*^y

u- 1* Ày0.,1.*- Fl.(t,1ê." ) , ù 'o l> , r . f  Z ,U; .1  .  ^0ù6 o t t r lÉ
J

z4s/Rt<t, t+,e#, = 21s',At,l,et>,

($)

1 e : < s r ,
, l

f l r '

â^. 1 * e< .iAi(*, V#, e# > ^. I *l- ;{;t.
rnnonl''car- 1*. 1e_o ̂ â 1"" J. l.rlec4,,v>e.uâ, +o*
.[ . "-t *rn, rolt ,1. {0 .^;t-" J*" o" Ak'

$,'1 *ol' (;. J. /^X-",r," !.)'^! pf.
g#. ?"^ !LL"^L, /.fp-ôno T';l
f'J 1"* tj (1n-^, o) . cnun<. 1e-t=f.çQ..7

*lodl-.. Jl1^i (") *.' *. d1". r(4,-.r).e<ltl n 1*es1 ù/*,tb fù,
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'c(a-. t \=àg3({ i , r . l fT ^ ( .gà( l t iut ,  6ei  Àf i¤s'})=g-4\)  t  ioçr.^y.s '  à 'oà
"o"J (tt;. t ' ie (t(e'r) +a) r' f. es'!) = t .
d\ou, a^,</ua .0 = geaà ({.ç"t' j.ttl n -ç,es'}),

!4 , ("c1e -.t) < R c ltl =* tn * t') .
Co..vrr.vrc (g1!g) (s'>(<s,È,Era)r4s',*',t',d>) *f J1-r*0-,t e â'= Ax* ^

eU <s'> [:<.,A,trey]= r(s',At,L',e'> ro',f  f t '=*x' rr E(rlt tk' ,  y*,"*): !(s',* ' ,L',e's
c'rnY-à -Àrr.- (s', A', V',L' l = < "j nfr ', U#, a#t.

tr

?'o* aJN;t-ia^ J* 1= &Cg.<u,>(f) .t [1[=0
tJo.ro e,vt ouaL;rna Qo *r^l-o^oÀ"T^,an

2.5.4.2 Réduction des actions inobservables

Ne mna^^ù<, ̂ c.Qot*. , ,\^oqÂ fou.^r-fy\a à"]f;tli -0o ,,Jd^r.h',r,,, àr" o.l-,'ono

.rri.ot.*^^rqtl* dr,unrc -hc.g. EF"^P d.*râ s, A, s'=skt "i r '  (A'eA r. Alo),

rnol,â *o\-* klsl (A'>(f) l"^^ïL (n'nl+,;: r 'el.gl})+o I* Yre J. E<sfe/;
\ f . / ràexi*ee dç. -FeZls,A) +el" 14e1ç!g9 aJà dl$p rgsbgg!Ê. J<. A'A{

l l * æ

Lt;à"L Ae '*f*l*f" -^f* "@r,-nr.,'F cryr\rhôe l'{il- :

f =

fig@1<r'>h) -- 1a,,,,,,A;) (Â;14 1', .rai)

l o .
!++
Ad

"b .l* f^^*l^;.h^ ,* ./.o.,,h " f*i-L pÀi[ori< À "e 1ui 1^.i"ÈJc,
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2.6 FERMETURES DE SEMANTIQUES ;

Nnu J"f;,^*" r*a^rvrl-e^a^û Jco n*0"1','^no -ri*
rmo{vn à'oyér,aVntttt àz f*r*"l-utr" p',,"^- .0" }'aQlà ".^ç0J

/';"lr*.'* ç . No.ro Jlïdr'ô^^, 1*a^n{ "-0,0" ,o,l. Àku-n,"*t ,
e,,^h" p*yl-à- J" ,hon^,'l-,'*.

barus ,una f"ernniù .1"on-l^"e (1.6.{ ; r,e.rr) /$âuâ /ïôrr,ô .rtnl-eo.rnarr.o à )^

o"QoFi*o "^^l-* r-.,r^ h1r* î* p-,rnF --0l"l.rrn.-.^F *h.0^.-â f*^ Whfl*
."l-la'À* *.hh"J.o J" f{euÀre. 

tfg ,hd J" no-on,ner ̂ ^r J^ y{1*^ J*

Tnac<ô (e,e.,r) , !- *t{;z, J* t-ro.* (r.c,r,) , Q^ dFofo "! o"H,r* a...r"e.'[l*
(2.6.?) o.* -0", f.,o"- éq^;l'"!l*,

baara -ulûe J*, *bÀ" 1""-T'i" 
(r,c,s i a.e .a) *on^o ,ÀT*J,Aoo *..*.bo*o^f

(or r.e ,r) lo ^"h'd'l )" zoÂ.^^l','1o. {ry"â f* f*'* 
(P.qttt+l1) / (e,vr r,e,e )

AA *oh'.nr J" ^.J.,rn.r^Fi 1,"" {"À^-J.t-o fq,' i,ù;;oh'"nr J- fnn. f"éf** ^[*'À
(e^n r,e ,1) .Qq cnal'i^ J. 

Ne^"met-.u.e 
dl^.rn" oÀo^F,'Tqe fq^ 

4,^;;fn" (ffb'taha,ruontroJ)

cR- 7* 1u"mrl' (an a.Ê,6) J" J^^* J* .*J^ [-,'"no ̂"'"onoj"* "f *lt;"t^
' 

,;*" i'iqa^ <s,A,E> J'r.,'ae. f*,-l- .f "Qq nnÀ*l-,'1u.f* î^r -ulv\e

&Mfu^ç<s,n,z>) .*X*J"/" 1o^. 0" rf6. Je h.a^!!iho{' (s,At!qs,Â,a),s4s,A,E>)
\ fe^^1e,,'nÀru- f* 4s,4, !) J (arrh. 

f .^l poient- = - *.ng"xoll- ( 4. lh"'*à-
4.6.8^,û, a,e,8.r ) dr Jt"Q* (.f. FfJ,r.dv\e {.6,8rf), Ct^l "e"r Lf"h p"n ,F -},'0d.:

âon* 0" y^o 1"*$'. Ê"doe^"h t* J.$;n J * pÂ *,$; a "- e- Qt^').
àe lu1"\-ri".a J" l..oor*r'l-,'on.

pÀ"^^.l','1"* a)L
qgc<4rt> rYv\q,,Èt'J.,
ln'."0ohor, arirJ-il-e
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2.6.1' FERMETURE D'UNE SEMANTIQUE PAR PREFIXES

C,#d^r j",op"^'jt-rl J* no^" ^hi1r- sr,ô^/ry\s .0!^ro'r.r'a,.r,ce N-
*-*.r^h -t'4,\ 1"-r*"1-*r.r. +olL +".JP,;-,l T l l ï

Lq "qtùJU & fI{.*= oq {".t-.rr^ 1*rr.R" /u),r z(^<s,A) , '[f,^^..

faÀ ( f  *q <-> i ie l l l .+=g" i )  *h* '*e ,*"PoFi^ J;J*  , ' lQr*e.

Lq fgau:!* fJ* t:*fyge Jr*r e o*"^"1'i1* 4s,A,t) n^l'0a u,.T*,h,1*
P":*$ t< . ,4 ,2>)  = (srA,  hez '<-<s,È)  r  l1e Z.  t *q \>

P^13l coh *.ro 1âtherr J" f,""*el-,^r,. A*çâ*r^. />t^ SçU <4 ,ft> ng,,t
J" -0'*rnr..0u-'* E.

lq \e0oF,-, ;d^rit" * -0- ottâr^ à" t-oen^nr'fi.r.r, ^'*t- fro
ùFe^cra^^l-" ,,,"). ,rÀ^^e ""À""^l;t^.. l^J f * 4',-N;- /ïe ù f* îlnz
.^1o^J*L f* r* pgpl-"*e J. h";hh, o*'J ,.* b,rl-* 9^ hro.* a"ml-
\-â"jh* à /rrn ""^..0 àbêl-.

'caùonn,ar'h r*'^ -0* f"W +;"; ôu ftq.ro ù.*npbla (.r{ot--â-l;! NùL
à* JJ "e,o c,>rraa" ) fA.Fâr T. ,è.u J* ,È.t* *o*ç0;l^. (-c'*l-e'-J,,,.

. Èutr.\ à- .oQ*r.-L fe/.r./\ô - ou -$;l \o,uo ci- @ ., ryrè&u 1bèrl^)ôÀ^
'.o.fD cr.rv\e ^{r,! -Qo f,-"^" f*u 

f"^ +*!+b $û à. -0* nnnnn Jf1u. '

Lo' f*rlr!.xf f3' t:*f*to fss4 J '."nne- ,''inq4Firye 4s, A, z) ^I
p:g| t ' (<s,n, : ,>)  = (s,  A,  I  f  .2(a1s,A) ,  aq.z.  f  . - I !  >

P**lt^ *'c.ol- f* --f-.^*r'f (cnxra ,,n'a,u-ra çro <s,A,It= ff.l%s,A,:.>)
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Le.rn,.roe Z,Ç .4 N 4

oX+'^ eab r,,,,, opJ^ol^.*- A" yil",r*r.l*^" ,*f*.^* /\.\'r'
*$ <E/t>.

be ,ytou,JeatL U ".0otbn ,nvrJ-,-t. pu"t I^ A.l"l-ù* Js J:e,^^orl-,on -L

^q^^À ';Uâ;"T.

Nfo,.o J;4;."*^ Lo .r-*on1e f^i;e)e 1te "a'*^"u*,\\L J.- f".tf*^" Jlrrrn
"^p'mL\o J", l*.^ *l- *\Fo.j &, fl.T.;- fÀb "k )^ },o"^ 4*^:

fer*/rne 2t.6.4- 2

a**f (.s/A,:>) = h4t*(as,n,Z)) u (s,Âi znz-<s,A))
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2.6.2 FERMETURE D'UNE SEMANTIQUE OU D'UN SYSTEME
DE TRANSITION PAR SUFFIXES

à^ .rortofarr,'nne- t* P*1'î;*.

b*,M * *(lw oL

f4^ .  f - r f  11=> 3 .e l1 l . f=q t ' t
J",I."t t*',t p'. �  z<?s,n> <oV JJ{, t.

G-l-aÀu. f^a^r^,% J" f-x,.d,rrrvrz,,Àea ,o* t t 0"h"* È rrrv\ Lf"k
j^i T-,'a-Q- q.i /ne c¤À're.ô p^I .ç* 

{+..*.^t * ço'^} à" à,J.7^b J. !'on"'o^}in
I

Jrr 1taqn*or,^e. 
:Noul oa,Lananono t!"'^ Ar.L\, )u^z {*,^"1-,r,." à. l" *À"^l't".

t$!t<t,A/z>) = 1s,È,{f .  z-t ' .s,A): l1e :. f*t} t .

tuf{
Jo ^0'À"0'^r'*

f- t-
era\ m@l a^tl

. t -
Àu.tl '.

r  * r  , \
E  ( 4 , ^ ' � )

t" {:æs!13 f* t5llgg3 )tr^" v,h"',,h'1u. 1s,Ètz) eoL "0a d*o',h1uu

t  I  I  r  ^  |  t ,

*b ,^^ opn^olu* d" {*rmet-.r,.e AludPe,\^srÀz- &r^. S.W <trat> ril'.rylr
u l l

e , .

h n "QJ:m ;ilh, * I* 1.fàr" ). hon';|,'^ ̂ t à4',^i" f*
*ff (<.,A,b,e),1 s',A',El,e')) = Lq*tf (<t,*,2<srArt,¤))) = (siA',r( s',A',b',e'>>]

Lerlylrme L,e ,L- L

fu |[ (< 5, A, 8,.),< s i Ai v', e' |\o=> [< s', A', E',Ê' ) = ( s, 4., Y,e* ]l
û^ ,ec e*(^)  =  [ :aLs.  e(o, )  n  b* l r f r ) l

b * Xu {rarm"f-urt" hqr**i l-,^,. ,-f*-t" )z L )Jl^t" cdnr,rme

Lo(,n,4')  = f , rr=41

f*^(n,a')  = [1aç,4,A'r¤s.(bo.(ara')  ^ bt(o' i r )) ]

=  "go Lt (o,a ' )
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bei*.not .af,'"n

Notra a iô l ro  { t ,  lXeI<s,A,E,¤) ,  f  - r -1 \  =  Z<s,S, t ,e*> . } -  Aon.

S13f f ( (s ,A, t ,  z>)<r ; f f ' ,b ' ,e '>)  è  [< t l l i  z<s ' ,È ' , t ' , {>)  =  (s ,A/E<s,ArL/e+>>l  ,

n
S,.ff *\- ^r./vl æ"lol"r^ à"*tÎ I

/Y'ru./${' J" "0'À.0.*.'o,t,
{^*"F*" *prî.r-. ar^ -rg1< f,ù,>f=_
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2.6.3 FERMETURE D'UNE SEMANTTQUE
TRANSITION PAR REDUCTION
ACTIONS ACCESSIBLES

OU D'UN SYSTEME DE
AUX ETATS ET/OU

lJ^e fï.eÀu,e Jo f"ot"*^" lo,-r^re'^r'L' Pe x;p0,f;'t * ""où^ta'^t

fr\ôû f"" A{r^ J* LX"h 1".0**1** à. +*rt*" t*e; r.r"'PL**tl.
Je "..r0, 1* èô^b o.."rr*i[ho q^r @L^a ."9rr-&- (rn Ne u.n

,r^r - c^*-* b{u à. "o.l o - o .*orl-"j-d j^æ,a^i"*t ) . Ce.u' n"^^'*L

â ,caÀonv,e,r À{r.\. ,AA *J*rÀ'rur J.,Qo ne,ï*F,1". J* 1'-XrLa/ïvv$s- a.r.ro( ëftb"

(tl- a'l.io^") ac*'."r'Lle,. '

El-4,"1 â*"J *^o oui*o^^k1". 4s,A,E> .0" X!gg[g] 1xg é]& g! f"ù*f
1111^tlh J.. .-tre- mi.*,eiu. *b *&9g(<s,R,z>) =
({aes , lleE,iehl.(.1i=u)}, l"uA, trpeE, i"lgl.(g*=a")}, Z ) .

Ohsel.^v,rno 1u" fu *b *n "fi"-yrtt- J" f.,.^el-arte ,^l^;r'u. t"u
s^Æ <e,e> *.r^,, J. l'^&-i^ É,.

ÀIo,ro JJjr^^^."" J. r.nôt. 1," "làu*'an *^"r éf.k^ aoceavillea Beàeo'
".t; .0q .l.J.rlt,on amo{ aclrr'ô^Â o*"rr'. tl* W- .

lo *loh"n ;J.ila o.r^ -0^ e{'l-ùe- d" à*'l',oo "ob

W (1s,r,Çe> ,1st,h',t ;e'>) = [U13g, (<s,A,f çs,A,Ere)) = (s',h',z("s',h',b', t ' ))f

Le,tn,rrte 2.G,3r4

e4*xg (4s,4,!e), <slA;u,e'>) e>
asjn)ujdy = 4 {aes : l,r'<s. (e(o') ̂ u((nir)! , [oeft , fl, r'r l"¤ s. (É(Â) r b*(a,a') n e.(o',a'))}, b, t > J

Êdeg.3 (<s,A,b,é), <t i* ' , ! ' ,¤. '>) = f tg!13 1f.u.|  (<",4, b,es,1slAt,L' , />)

Romo.^îd)" 1^'c, fug ^l rtr coa 1-r-l','*.0.U" 
J.

Acc  =  Acc  4s ,  O,b ,¤. )  ) .

e!g, Errr .ft-h,
( ê ù
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2.6.4 FERMETURE D'UNE SEMANTTQUE PAR REDUCTION AUX
TRACES EQUITABLES

Pr,ra JJ{ùùr ld r'rno^F,1rrc d" 1n"X**n ,* g*o,{^0à1r- *u firil^ohh-"e JU*h'ôl

âryI-at[ âe, -pro"r,urrrrl,lahmarn-Ê'n,re{.'-shr^r<'[tl], rr\ortÀ torr,r)ùvr op["]ir, ur. r,J6a.^tlti1*c

mon "J1*.F"b{. jt,,"i" lU*** "f* ,hq.eo .an J1,r.l-ablea. ca.*e x.e'Jlcf,'nn ar.rc

lrac.a dld[-"b\.,. ^tf" Jf*o,^, d lpâ'fi-- -n *F*àp*rr J'. -é"*l-i'on (tù"ât'rn1

ç*.\-i.,'0^* d. .man^iùe q?^'ah" Jo^* )'" pÂ ^t' T" , ,t !or^* u*-Tu

â I 4r^.b.e" ^ FQfr *T-o h'-* f .'o^i Uço ,

Nlo,.ro Jd,.,rÂÀ a3$d (o,L,f, E) 1,ra^d" {.hJi,m a -! ".1'".tob1. * fà,^t
i.ltl à\r"^. "t..ac< f t cth-c -ài* y'") "ti.\-" .urne, -hq.e 1eZ ato^rl rrnârr,. fS,;"

1"" + &t'r^ i "b a *T- o.f*e.j o\tt cs .1"t t '

EAS&à(",i,f rt) = F.lil r. l1eE.(;.ltl  ̂  1'"=ftt n $;=o)]
t |; | " :. loin-rth... alrq 'b.aua l-tl.,ttr".,r-b d.q',,.Fo,Vl!, +oçLv u){\t* 1^"39{sD àÆ:.ær .- æ æ r^*,- *læ ræ s

e**gg3$& q J' gj!.Sg cd\A^e ^r¤ !.^ }...o* 4ù^ nj .!^ 'b.a.u --rft* fo,*
"l*1u.!0* qrcu/v\e o.-h'* à o( .r,'e"b ,, a'.d.0{ dlr* .-}; fo,^,t "mF^" r!!^r^t,

o"!;*[\" ] 6e,*d acb;*! ..

W{* (u) (<s,r, E)) =
( s, È, $ e:' ( hl =,-.,) .,+ -(laeu, Le,^t . Vjr t . (El*kà(",j, f , E) ̂  E +d,)) ] >

Y{g (1s,4,:r) = [1* <A> (<s,A,E>)

E(*rrpà

lo nlâr"l-ian à. Ia lÂ*,F, 1* g,.{,t-3 ar^n Ào* {"r['|. *^,1- e1*Fo[l<.

*b {" l"rm.-.fiu<- Q,..1,{,-g. Lq -ho." ,f*re 0 a > o .,,0 q >0,,, n'^b

faÀ f*itP.^'.*b e1"^l'atl. fr* lo,b\ .* -P'".[,'4" t ^'^L ùo*"- a.l;r"L
"V Eo'.t1r;.u,^a o.l-*Jle, Ftru Jon^e,r. r!!Àe- -h.a"" o-50,,, d b ,'t .

0
tr
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i" reâ"Êiàl )'* as$e3!rrr. ess t:sçii 4*&reù d14 h!]g
.Fê*r,u ,*^À *^au, � o[\e o( Jtq.liono cô/\^ei,^rt
l æ  #  æ

-n{**"" ftu 9^1^rfiu arrcLtr\^e. q"Fiôô

.t"ar,.,,t- o.jùo[\" ÀP;^**^] ao,^*.r l' J
\ f

ÊÎ:lP (c>(<s,À,É>\ =

/* f'.o* !^^ .Y !- .h.q.nn

1s,A, lpez,(hl=")=r-,( iae*, ie,rr,( t j>, i . iÊ' , j .E.oglrd(a.,S,1,2))r({dr i , ,S6+"))}>

s-{:ll (1s, 4,2>) = ff*b < A> (<s,A,z>)

Rem a^foto T" \'J{l: {*I" .^^l''..oire -0'.'?,'i l-"' {-tLL

Le,rn*e 2.6,L-,t

d<. n *'*F, *.^ J"Od Jhr t";^
r r l

d*t-^ aclvl<e I

(4)

(z)

.^ 1.^^û--Q.
Jnq-^o,'lion

,lx4.ry(4s,n,E>) e y{.:* <v> (<s,r,z>) ç, 4s,A,zv

WW{q*A.(q> "f :|*q*y annL à^ "yé,,olr'rnn à" !",,,^"Y,^" ;lr*u^.
/\u^. i3{L<4re> rm,r.ni à. ltÀ"O*irn ç.

h ntlol,i,n à"lril-e- pn .l* ,À,fl-Àe" Je âar^,"r'[l'/'n rv\te E.ûctr,vt )'^,l"uoT "o,

y{*(.(>(E4s,A,b,e;) .,re 4art f{la ;h.,^X" At'i fa,L rr/i n,y?à" L

Dn/v s.| A ,

?o.r^ {j-h;f,*. l* ^Jf\oJ- J" 4'ro.,ne à".'r,.'1'*Jhai àtr^,e,Mne^r,ce L

fqrQpa/'rvmeâ 4o^oilàl- .'1*il-ab\e. t tt\oùa 'r,l-,'O^u^^o L W f' t "f 1"f;e

{,^^ Jl-nn" f^qce .*1*À"â fai, a/q ^t06" à" h"onô'.h'.m eot f"i+".. à'^. f,.o*
é gr"t t-' bl. *Qa.hrr *'n --\- a F"*| e^^*mt\. P,,i J b.F, ",ra "f './ ...1 -- T'-', "."-f ,,

Lorn-"vr<, $,6. t"T,g

8i **d (o) < - oi'"
,;4'$t- " U,fg**<vt (<s, A,:<s,R,b,t>)
ft*|t- . ll93. <"() (<E A, E<s,A,E/É>t^-, 1 èTæ -

= lÉl 
t-(a s,A, E( s, A,t, a>)

L

= lgfl.*(< s,A,E(srA, b,e>)
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ùerm onn l-no,l-,.*

tlo,.,. e^ro,'o tjglt-. -tf:*<">(<r,A,z<s,A/b/É,>)) É kf-"V{3*<n>(<s,l,z<s,È,u,eyy)
= P'"lt-(<s,À/:<s/4he->>) draf^à 0" l*" &.e.\.4,4 "-h0" fa;; 1-e È*f<- ^f
**oh*. êou^' e- '

I

?r,r- r*.r,.h^ 1* Fg"$<-(<./A,z<s,A,b/e>>)E tlgft*, l1*atks,A,z<s/Arbe>>)
rnou4 c{rnô'd"{.n* ar,t\ 1"'N;" $ t de- lonXael,r /rL dt^. har- Je E(s,A,b,e) ïl<.
ro,ro1,.,,0-1*,* l.,v\ 4yine- 'b.arn- ,- à" E(SrArc,aY danb ,r'ou.6 marftwr 1u'rll. "rY ltt#",^",rt
d1- F*!!", ?o..r^ lo I'or" à. lo *nol'-^"1',',m , .haàuoona *t* = f à" p',Iz 1*
n ù,k ,^,""1'"-t [*1o'.er. fo.,ll.t ,û-.r. ba^^À 0q o*of*rh^ J" \,, ma{a ,th'0à.mo )rrue-

fiP. â'oth,..\-" | ï, ,o'.hJ f".f,ru "^" p; J** o*P. ?",i J8. .'l)* v f 1,u.1e,'
ETroFLù .al'Joncf;.. t{ol-o.,.r {u % 'qQ*r,.r J" "otTa $rP" c^t frù^f Q. ). Xa o*ot-*rÀi.m.

Tr\il-ia0?.^r,\¤̂ ù 9_.^ *Hd hrJ"^ -0- o"b,'* J.o àor* * ^A* 1r9*y-.
surop.a.rvro 1*<-,,not *^ol'^rrlb '.6^-t'u1* 7o''"rbL,I t,lU l, 5c rtg nta qat
A" for.r or"n 1oo* b o.0o. lo ào'ce "c e"b {,tr. "} Jr^" N*# d1*l-.Llcr.a

1-d h"^ ^À{.0" Jr,i*h*o}'';. ,8vrt,tôr:r0 *-l^. ^" o"l,'^ 'L a}'ita$L er^vg, S,'a,c.r,n'e

à., o.Fi"no ,q"h;alj.,o * *e ^t*yp"^!i"^^,b o {*, / mo!r^ ù"lovtno lr.^=l"t \u--L *\*,

* iP'*r.^| 1*!.*1.rc- d. s h.0 ,u. VU"(*c,n*.) poil ^nai. s*-r ;D ro;1. a.tAL
qÀ'ôr, à" IU *"[rt*tl. * o{ . ba,lla cR. caÀ / î orbt .},"â^;.* gg *" *"t* X/".A'dtl

^"L,,,ob\. J" |e b +% .''nà J" .0o hil'. J" l* fr0" (Fo.'J-,u.0* oJ,'^o J"uot \"J*

P, btt "r..) ^'Jl*^f J^" ,1rao e." ..^rotl- * og\. l1o.ro À".jam tz*, 1*Ir""1*
heat 1..^, Er"h,,"i-) o"l,L oo, * 4u*, crr\ô{^^g "Ï""t' *ua !" llJ** 1* gu o
JI-"' J+Qo "ok e,n lurrrc J,, .0* N;Q, )'"#u,n.l". ?'..w o"Lor.-t ""t" J-l*l-.J,'atr, ^!, wllJr
Ae rmnrh.r 1,re, x ço^ ."$. .,n*hrrli^/ modô oLh*r*o .,rrn" .he.. z + ÀNÀft o!* "i-l.. -t

+"f.^t*^| "1* ktl.. Em tff*, ào'* 0..", c,rnl-'.o,,,," J, ';1.'^* r^"acf^,',,vr a Jex 1*
*\-^^)**.U" ;{*.o,^f p"o..^""b "fn^r- .J;o/ *r^ 5.0; atrr^ çoi,-L i .làn.âr''

foi,,t j =âtt-* f^,t] Je -r., Po., .Ro1rt .-.h'",- I f* )"1,,"P- a eol-

*"kùe[\. , \r. 1"J.;J. a- Jo^* l, 6u .¤d r'.1 1oo [1. 1''o^ m*,tn

I; J" 8ù
û
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2.6.5 FERMETURE D'UNE SEMANTIQUE pAR FUSIONS

F,n Xe;ù"!-, !* J*'\*l;n^ 4r"t bL J" .(.|""J*h,'^ â ff^FL^ )t'un, '*t i
à',.,.rn fluotrainvvne. rnê à.yr^^)r-*L 1^ à* !.^ o..nan^Lâe d*b "rL Ll"b 4 ITJ
4l*"ir^b, c"'*o. .-n"L'hon le^1*À" +^ I. +ùk qu- /a ,"Jnno^Fi1ur, J^r g^.r1ta^,,ne
*F {*i" f* 4*M "'-l--d,â"ùe- 1n" Fo,rb.4".N,^" I*; )t^.r^e ho,..
(t-.r*.,ne/ fd.L^rÀ *"t, r) 4e^^b 2." f-ht.^ fq,! Fort l,v;ll,*" (o,m"nnq*t

f* ,t) Jl. . t^e. âe..e, ,

I'gs!es*$ J'g*s ry3"tlt_1sg 4s,A,L) fj* fedgg .E Efg (. s,n,Ly)=
(s, A, h^q ,  f  .z<^<s,A; n qe Z"*<s,A) r  1f ' ,1 ' .2.  ( f  * f '  n 1-o1') f

E rermp0"
æ l *

lre.æfe^ut'on À. )" p.J**'l ' i1u. <tr,o\rl+,1!zlo b .,.r, o o r0 b ,4!> f*

4d* *b .0q É.'^h1 ue 2.4,1,,-4 "t eol-â - Jd.e (fo,,r.1, fa,blr, {o 5t, 0 o ro 5r,
g  * r o  4 > o 5 o ] r .

t
' Obsea^rr\NA 1ue Ffif *U ,t^ "y,L'rlutn rn*ol-^. "f ",*h^-^'4 />.)\*

(s;g <{,,fr>, e>, no-ô n'^t faa îà',, .p"fr^^h, ù/rù -I"- âe'f,,^^l in
luila,u,l-e i

t- {g11dæ* J'ga1s s"33lhtg (s,A, r> ik +13gl3 *b i{sâ(as,n,:>)
"; I{* "k 2. tt " f"I;t oV/',.-lu"o J. {*,*rt-,,n 4^ Ççg <f;,*> f0'^
t^^J ou dâd À Efgâ . (f 0"" f*V;f ù +2* 1p*tr ltr"^'t -*p*^ fe^.
".{,po"t d 0th**io" f"^t ar-a- ,1'"',^f àe e) .

Hg*Rg
Le {-*'"1',r,* y^ l"rt"r,* J" -0o /d^"rJ;T* t,4.2.-1 qV la ,t'-*,.hy.

2.1,2 -2,  .

tr
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Lemrrnc L,G .5 - 4

ue^nn an"h,-t-iol

FÎ* U Eluo*
ù).o *1*

Hs'If* = Ifx

Àfruh'^

Lo r."Oalr,'.nn .udrrll--

Xx0e"ff;.L Je Ee,v$q^1"* 1". ç4y"(s,A,Z(s,+,r,a>) = (5rA/z<s,A,brê)

"t
n

Connrrne s*.<&,,fu> eab .^rrn .hej.0l,l,, omp{"t fou^ -- ,L E{g *f -c*,ohme .L
nt Yrt'o;t, .I-e thdater"ure f ,3, lcrr,.r "*toQ!,""). t+,q-a e*, -0a 4,À \  â,ot"o

Co,noV - cou'obl+l] ;"pQ.1"-^f 1"" t{te(<s,*,:.>) ^V -8o ,0rJ"**" J" Jo o\*"*
x,=(s,h/z>) xu=Ff* (xr-o\ a" 5 e,ab -^rm -Jà"i, I>ttccLt^*.*at Xr= nYuXn d
o( {ob ,rr*', -oLï*L -0';,n1". ?o* J.T.^t't,x J. El*, X, "aV J" t^.1s,A,E5)
a.De,c, (q<P)=r(2,.=:Ê)" ?ou, ^anl-n-. 

1,,." 0o rÀdfè *L o-t",r, l,<- fo,u F=-,',0,

o"ff ,l J" ,ranl-o.,v qu',e t**, = h^1 , f ez<'<s,A) n 1er(-(s,â) ̂ (lgjq'e ,T-Lr.
f  -  f 'n  1-*g ' ) ]  = :*  - -  n l ,Zr  = { ï .u l t^q,  3e z<-<s,s)  r  1er, ( '<s,A> r .
(1f ' r1 ' .  ,1*1 .  f* f '  ^  1*rq ' ) ]  "  Notra a^rFo^a ! ie,n ( l t lq ' .  ;u.-E;) '+
( r , , j .  ^ . ( .2;  x  f 'ez i )  *  ( i . )à r* ,ç ' ,1 ' r {*ur , r )+( t f te^.  f ' ,q,ez*\  .  ca^-
z, = zr*f,fln,r!) * =i * tor (1.,{})'
n

,xr,w -tr^ ^,kl-À* J^ à",.,o'l',nru *b |r$rul;|"'

CAJ9 ,,

l,em.wre a,.6,S"r l,

\- vtlâ (<  t , * ,  l (5r4,  b ,  e>>)  = (s ,  A ,21s,4,b,É.>>

oer.nncmrt-n a.l-i,m

J'ary!^'1r;<^,!" "0ur*^" 2,6.s u 4'.L
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No,,rr. J;Q*n ,," -Qo 4^rp-'J*'x,.*"^ 1" i

Lernme-  t ,6 .so3

(.1 )

(r)
(.)

o)

W{1* <*> (<s, A,z<6,,4/ I ">>)

!&** <n> (< s, R, :< s, A, b,,t>>)

il:lt<" > (<s, l, x< s, A,b, ev>)
tf,gga"t (4s, A,;1s,ft, b,e>>) =

W{* <n>(1s,4, r( srA, b, e))

l*i*<"> (< 14, E(s,n, g e>>)

l$g* <o(> (< 5,4,À<sf A, b/É, >>)
*g, <.(> (( s,A/ E<9, A, b, e )))

E, ?.ra o '

FPu.a "

gî* "
F?,r, o

sulnnonot-"o},^

(.) , (t) : 5i P= fn f' .f I = 1'^ 1 rolh Jeo l-no"*

J1*F"bl* ). E(srA,t,e> Jr" f 
^ q eal' arât t-tnce Je E( S,A, b,e) 1,tt

*É "1il.o[1. ca.tv rùon ,r^. o.J",',m "oY ,'^ J"!; J" .l i1yuo,* "* tÀltÀ^;^"t*.

,rorr."reu,b e"h.^r*tf" "F tra"r.r n;" q"làu' -Aut^ 1 J.r,n" Jo^^o q,

(q) , Qc^ *i*..7 nrouz: errô^a Rfd " W{gi:<*) (<.,È,E(s,A,t,e>)=

y{g <q) ((srÀ/ :<s, A,r,e>y) eL )" ,J""!kt )iù*" à. 4.6,5,,4,4, ràuu 1o,t'" (t+\,

n
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2.6.6 REDUCTION D'UNE SEMANTIQUE PAR ELIMINATION DES
TRACES PREFIXES STRICTS

Ent X;L"oQ, AÀ !'r--Lrr"l,,n d'^* f,tol>ta^rrr.^^ne f"tl- ^r- fàtrrtÀù!^4, à

prrol-* d',r^ ." fq; {Icrl, o8o- "fr. Jo,l- a" 1bc}u^Àurrrul, C"ll.. *'J"hn . top*/

ù lrftfi..l-h;{" â"t^[""0]" 1*. -0* ro0*.Ù. lrofteme,r.r"f ; x^^E n"l-rne aan

*ull. êu e^c{rc 1';-0 .'t o -&.0acofl<t (ç"^r,*1 À- à -rn "1J

t"t;""^. CEtle . nd^l'i"n A fe^ 8" W T. lo p.,*o^h'1u" à-

f\plta/rr\r^r'. *1- "Jâ-'T? fa-u |.0.Ur.ahh )* f,+arro +*+;* ,l*èL ;*7'fi-),i>*-

1'-0 * L,*T-" 1tàqâ À. he.¤ 7 o"rF f*"F" pl--'"1' àtrt^" ^t^h. l*.n.

l A  r  I  rl-a n À"fi^ {3ag fSn^-^&* (srA,:> fS* ç&4sas{,-$ Js
e.eie t**f* e!g$ *U Ëf:(<.,^,E)) = 1s,k,h.t, V1eE. (f*1)=a(t=t)]t

F"e*o0o.ù â r l &

Ç:læ (<to), ial r {o, o è >oJ >) = lLu\ ,1*} , I oi' o] )
8*r* (<Lo),f+\,{o, ç o ,ot o =;' ' lro}>) = <to},1*\ ,Lo n ,05'}>

n

rnanpFone
çoue. ¤ Cltrt/fil¤

Ltopé-tale*', Rgl-ps
I ^^^|tu ^V "lx"r;|, t'J^pol^t ,r"d n'-t faà

!" rrrnl-.. .0" *l-o"- ,o*pl.* ei- âwu"r.

Lo. æ0Jion -idrù!" o.r^ -0* À,{,ôt-À% J. 'ha^r,'l','an eob l.'Àr,*h'F/

@ ) e ' ,

Le*,rtru 1,6.6 r4

(gtt* (< t, n ,z (s, a, b, e>>) = 1si ,z<s/ A,b, e>>

Ôbsert^rono T" *
' ô ' .  r -  '  l -

rrn{w,lea et forz aj'{^eTe^r.t/

qs,à,zt > = Çgt-p; (<s, A,E>)

J" rmaniÀn- nkàr^rf",

o0* Z eY Zl

/no{râ a"r}6tn^è

orf .mô*e" fra.¤̂



a  A 1

Ler.nwne- 2..Ç.6 u 2t

klp " N?:y <a>(<s,A, z< s, n, u, e>>)
Mt: " :f:* <(>(< s, A, z(s, A,b,e>))

Yfg* <n) (< s ,* ,z(s,A, b, e >)
lf:* <'<)((s, A, 2(s, R, e, e >>)
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2.6.7 FERMETURE D'UNE SEMANTIQUE PAR LIMITES

Cer\-auica A"j^o^h,ï"* anb -?o 
1.,rrp*rt-" 1*

J l.-"..h,'^t 
f *ù 2h* pui.xeo 4a^Ja^t -u.ù\ l-e,*çs

.rnldn*t -b'ar-ra

-0*t *a.^, far 4*J*^.f ,^ i-onnpt , +,^i

E::gn&
?ou.r- \-r,.,.h m>,o , lo n"l.n*hi1u"

$ .0L.h.nn u, ( 4..,^ .0h.Ii"n u) ^"-
r.t^\ *"*h*- ,^{, - J. +o; ,tr

Danu l" .oo onl-oo,^<.,, -00 xl*r*l'i1u" *Y l"-^ rL ga, {Àl l'." "'-L-a-Jô"

rye x Fo* *0* f"Jfà $r" J;. -h** , l;" I*'ù êh.. r,,-,+t f*
.{r ̂e ,,o.iu'l^ J"" -|.o -ho-." À+ù" -V "u^ ."0.-0 /J6tÀ. i

*b  (< . ,R,zy)  =  (s rA, t rheZ@4s,4)  r  V ,ne . , r ,  lq " t .  d " . *  q ] t

E^e*pl.
e l " &

I" F^&,' 1,"^" 
-{"i,..ll-. J" -0a nl""^^hr". $,.1.s- z "al .0o. p"Â"^^};y^

J . { .  ù -  3  ,

n

lermrme- 2,6,Y *4

,"^i "^t ll-n';r**!

s..{.2-& ,?f"" "0e 
1"r^ E'W.' 1.'eo.'rllrn ^

J ^Y ,rop*'À|" Jtr^/o"fn -\Ç,j|a" q

fg* .,U *'J,,**J Monoto,\(. ,k .-l*-.,f. 1o.,.,.,,*anf-t.^- l'i)rnpohr""

Po.r.n, ̂ * l'*","{ ^ e - . (/n * 1 ] '

F3ù ^Y r^,â^ "çâohr.,^ ). N"'r. .1-,-. p*f .jo'*rr." o*r < *S <4&>, ç)

3 1 e 2 .f

sJ^onol'..oh'oo

f-* l(z) {1.2'<t,*>

*e-+"*F*^t'r,,,. l(z\= L(zur-(z)) odt L(L(z)eL(z).,a^ r(zvl(z))=L(z)ur(r(z).
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5ù "pe L(L(:)) o0* \d*e '. 11. L(z) . t"** I el' ânnc 1{ e Z. f-'*- 1' J
âotc .,,. e L (z) .

n

eb

t
I

O[sett^rc.o 
1,1æ, 

2* {r,tnn"f*<- y^ tr^n*Lfe,l J'r-n. p"rin^r}''"lrr(. M'i'k'J.ÂL

*J1".-b J"^rq vin.^hlr-

(r)

(x)

4*{*^-l-,r^r^ t "* 1,irN;"-

ttrj.$ (<s.,, An, z.)) = *ô (<r",A'2,>)] F tkf*(sn, An, =,.r)= fu|t?",, *.,â>)]

OoÂarol-.a"h'an

û) Cr.s,v\^¤, F3À -h """fttt'i| * POgt' ^nnoF^s / ôo!,ô a^hNô P5ft(.t,^,2>) g

kgt^( F$t (.r, A, z>)), Âù 1r',*',2/> -- ?xl^ (ft1 (<s,A,z>)) t ,c,e z' il'^ * *E P"ê T  \  æ \  /

f..T^" +,^' Jl^ . JÂo." âe I o.' hen^ l. f""W. t,"* )tu,,.e- âo." 4e E"*<s,A;
T'"d" 1ue tL n<w, 11eZ,t"t*1. Ccrume n--f 'tt, /r\ô{ra eN\ J.U.^r.nr*r ïr.
{, *F <^cne lur^ f.d{Ë" {,r^, Jlr.nne lnqn J.- z.

êrà) ,{i r3À(<..,\,4>)=F3À(as.,*,,:u>) a.0or hrl*"F^!b&".,Èn,2.>)= bf<^,rj;^(.1,R,,,2";
"l-J"q. dtap'.ù )u0*" lc.l-3.4 , crroua o,rcmA fu(*ç<t",A^,8^>) =Ï5:,f t*(<"., Anr 2,.)).

(e#) L .rrtt-t --o-ng0" *V in=sc = tol t hr--À"={+} , zr=V\s,A a rÂ o ,a54
-&  - -  

tÊ  >a - -+^ ra  >^+^ -o j

Lo t.0of,'an .,rnârriFe. l,",^ -0* À.t"fà". J" .ho^-.h'"nn *F!!IrlU ca^- ..

Le,rnrme 8.¤. T- {,

F3$ (< s ,h  t  Z(  s ,A,b,e) ) )  =  (  s ,  A ,2  (s ,4 ,  b ,  e)

fql À" ,nou.,req.Éô( -yr-la* {^r^ à" -ha,r-n eY f*

%,q^^} ,mâ^eo {u"*"1-* fan, 4Àif* onb *â,**

{-^t^ ( r" *df \',1ue- LY*'b {",,atr.) :

L"nn*" 1.6.1-3
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To"l-"{ar Jr*^n p*"J-,1tr- t*^t nnâ,*e, "^,oe*bl* J" ,ba"ca +,r;t'^ ,L
nnôrn.r f"d{-rr^^"1-u,.ro Uoo- f;b- I^u ,*l- r"nâmu {*,*"t-*" 1e- -0.À; l.e,o ,

l*^,'tn. Z. e .1 - l+

[(â n zt?s.,4.)) = (à,, z'-<s,.,Aù) ̂  Pxcf t'6r.,0, tà= P:4t-(<r., *.,2)]

t *b(.q,0,,u">) = *b(.s",4,,Eo>)]

u.À^t"oFi.tn
Paronn

ots.nrtono 1oo
r(:"\ = L(zo) .
d* l;'L 1us-
D

l(z)  = l1.z '<r ,n>,  V^ e ,o.  lqe z.  1" '0"*  I  \  .  Non*"
P*ft-{a".r,Aa,!,})= toît-(as,.,Arrâ>) -,ô."î"^e 1* 

.,, =st / N,t= AL t
ilaro o.,o,,^o .r^".i z n Z-(srÂ) E r(:) . t 1** J;ù"" "Xt^

FAb (<., A, z>) -- zv t(z) ; (z n z<'(s, a)) u L (:) ,

Connttg .*^i1re^^o¤ r N\out> o[l'** 1* 
!" 

+ourrr,-F*" 1"o^ Li^|L )"[o
"t'À""fi* a.uo( h,t.^ i1*l-.t1"^ (l.,rt^ t'rn oorntoe 4^'àtrl"ana) â\^" prh"^ti1*

*n*dé f* ,-r ^tl-.À" J. âo^^^'hlrn al "r}ùe ,l*-^hy. ,

lBrrn "nt- ¤.¤. [ - f

cedG)(- '-0'o
" f{g* <".)((si A, Z(s, R, b, e>)

tr3b . :{g!<*> (<sr A, z<s,*, b,t))

bÀonol'ool,'"n

e"^ J"{*i l-iavr, <s, I / z<s/A/ b, E>>/ IIS* <x > (< s, A, Z < s, A, r,e>>)

!{S* qO(<s, A/ Z<s/ A,b,É>) onl- r*ôile '*. ltl- J" ,-ho"* 1.t'^
â'qp0'i".^ ,0* 1r.^ ** 4,Ç,qut,, ¤,6,T't{ + 2,6.$.1.

Ac
F{;0)

cr)
1Ç,* ,2<6tAtë ,É) )

(s,s, z<s,A/b/ É.>>

Le-v

12 n*flJt "0l*

I
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Lz tâ"Qt",t rùa^^t -p*l-o,.^t pr* lo o*p^il-,'^r ). lurr^.|*rn à'rrnsl r ï
lÀr^^1i1"" f^ {^'* f; 1"n )À;t^ A,o.Lc �  *l;Q;l -t'!},k-'""^rnL
"t.^o*J.innn -l^ ^ulrnJ,1r", * 

1-^J^ô fa,r ,u/^ ztf F";o Je fr"^,,ilin

l*^nn tne t.6, T ' 6

Ef$ " rgb . tfx, = *b .S*u

o

Eg* " rhc = *b 'Efs
f{*13 *t- ,.rln "ç&aVe.r* â" 

{"-r-*.F.- 
" tt1l,^*" r>tt'u 1Set.,tq"f1b1=)

( , r )  Pc, .ou 4s,A,z.)  = I f*(4s,À,8>),  4s,À,rn)=F,&iggs,A,Zn>)= (srA, z.uL(Z))  aà

L(z\  = lSezo<s,a> ,  vme co. 1qeE.f t" .*g\ . ,  <s,Arzr>.r-9*(<s, t , ro>),  Po,ra,  J- l t ronhr" 1u"
Z.--Eo , LQ eul!,T à" âd"^ft" 1e Z.sZ" ca* Ef*l *f *h^ofn,e +ùt*v 

e'' 5"f e Es '0*

1of ole 0" 
f ,*"  .nq q. ,ù¤c R=(r^ ' t - ' )eZ. el-  Q=(1^q)e2.,  Conirwre Zr=ZnvL(Zr\ ,

loat-',t eq.à Fdvtï- à .*"iJ; '.

- Re z^ ,l qez^ ' J'optÀ lo. .0*" r,,6,f 'û .1 .!a )etp,uh'^ J. 2,,mott^ aiôa

rr.r (<s,4,!.,,>) = {s,A;.> .l- lonc (n^v'\eL, "l-({^q)uZn ," ̂ ûr,o r^^ â"tJÀ.*^ f = o? ezne-Zo'

- ReL(2") ch QeZn', ",L """,^t-e ,r"eZ'<*(srA) f.0¤. 1^rr- 
(*^v\eE^ , ce 1,rrr. ̂ ,armô"

q.u caÀ +**i"l.*h,
-  Aez^ .Fqe L[z) :  , t " ,1  ;  (= tg l )  X *X J"  f fo t  Jo,o f  " l -âonc Jana R J.

i"*F. 1." fr=Ar, qrnÀ/vne ReZ.,, J.*;t-. LeZ. é0" Tt R<LL pc,tr,r, me fR'l. Eo

to^t;J'.^ Vm<i. 1't""-rL eZ" "c," .p'tt= R.'<ô, Gcnmne Qe L(2"), "r,oï-,...e {-"e.e ôf,^ie

.l- Janc f 
pt*k JlaQ*r.^h, P"^ J"f;h'^ ). L(z),fl@ a^,<r\,\a V,me,.r. ltez,t.

e(*.+L- Q.ro^J- .on cot- plt^'.hrm*J fù- 1^.o^À 1o" -0. ""^î f J" 1. ào,,','rt Q,
f{ùtrâ o..r}ûÀÀ L =((qt"3).t*^L). >. arf 1q'nq'<q-d-4 ^X\ ez^ r a^)ec lez't'<s,A), C{\^rrrra-

Ef* (< s,A,z">) = <stÈ t:--,t> ) /yrùu ¤̂ r\ Jrtâ^rro*nt (on q't^'à-a 'r 0 ) e z. nJf,

(p. '^* '*  " . t)  e zn. E,n pr^biJ* 1ue^^d ' \=(*+i-[)>i nàt -r j ,  3Ler,n. l tLt

"l- Jcq. t¤ L(2.) ? Z,

_ ee L(t4) -h f eLtZ"): rwràrne *aucr'ra.r.r"l- y. pnl*Jo*rrrr"^.f ea* Re LCzr)

urrrpli1"te lL¤2.t. Rt<n-,-> L ,

-l>ol'w
I

I

(4)

o\
b)

uÀonoï*ol'i"n
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(a) À/ajnà (4\ ,b f*- ulc*nn,,u'z F+d " F^$JI " ffra = Flb ' F*W ,.b
J'a1^a I" !u*^" 9.G.s atL , s,ttoua e,û J"'J^r-on" IÎ*"f$lf "F^lg = F,$ff "FtA

(s) F${p "t fk ;F*-.h J* "p.-{oh* J* {"^"*.1-*" , ;9 "-V. â ,''a"h^
,0liâ.*ç'F** 1*i '.â.^.QJ. J. (l) .
tr



2 - 4 7

2.6.8 RETRACTION D'UNE SEMANTIQUE pAR TRANSTTTONS,
SEMANTIQUE CLOSE

Da,u.u Jr/Ae g*" J" ttou.h'* À'rtN, f*t^*., rûoua -h.r,-J^,

aou+e,r.uL à -jri len- ,0* ,.olo.-"rwr.^^,h Àu- -l- .tnar^ Jl*Jorh'^ -JÀ.

n,i**Jl1". <5, A/:.> ,L à 0^ ou^yQor^ "?a,r )^ ,..oi,o,rr'u'.r-J Bb -0-

xyl'."*" J. -h*^if l.nn < s, È, b, a> 1* ..*- prr*^^rh;y* "nnX.,nrdae e.k-

ltr"çQr{,.rJ','.nn /v\¤. ̂e. y-l^'{f" 1* 
p" tt\od" ,fov,>êt\,o ,r,r.n'rl''.e,. 

1u't* 
, f*

t.0ohà" à 0o "1,,1".o,I,* 
1ua^ 

-ha"rdh'dv\A ç[gA(4srA,z>) =(s,4,2(sr[,1,e>)

)* k rJnrt,1"" 4 s,A,z) ft *.,*p0o"",,. lo f*,*r" *1o,l*" à <s,A/z>.

O e{^., f ian 1,6.8 t 4

*X*À/. fo^ l" A.fl-'i** J. ,b.",n^i l-,'on

f^hg$ . ( ç:l^ <q,,ft> - Sl$ <rf,tr>)
çbg1r (< s, n, z>)

E*.^p0*
* l æ

L ,,ii'.o.h^ ,1o"- -h. *ihan" J" 0" rJ*'*F,'1uc <{r},to\,[oj-o]> *b

<t"J,{q,[o * ro,,,o * '0..,]). L^ pâwJ,'1""^ e.4.t-4 , L,1,2-L "t. 2,. ' t ,L-3 c, 'b to'f*

fr". ,.J.t-ta"F,nn -1ra^- àa^"o.t','.rrrA Jo a.in*h,'1u. e.{.T- 3.

I

eEgA ut *^. 'c{,t-,.a"h'on (mcnohxre .l-iJo.npol-"^.1-) a.r,' < spgp ,$,frr,s),mù
.e q'eahf* *.r.1, ,pdal-.,t- *|*f (or*one !. rmonl-t. $Lr*p0. o-Jurrr,-). ro,rr.foi" $ô..rr

, f;Q;*"* -,0" .J^JI-*.F ̂ d,-^t. i

ttlruo i trtÀ'ol^ !- 
,".-p.Él-." Au Qt oyot t".,,t u trH T; rt\oLrÂ p"r.,tà.rnl- f*

). .L"N* n-t'f,,'."-l-ion" ,

Lo r.t'.q"l-,'ôn +"n tnor,*ih'ru, J'r,^"
ùæ læ ^è*^-É t:gg{&* <s,A,z> ̂ V Pa rJ*o'l-,1".

*'1r*Jl '',oo,, ...S.' p.Ào '|,'1*. ,
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-Thâo d.rn e- 2,.6. 8 - 'l

f1gl" Eh40{{{{{{{{{{{{{{{ �  eoL ,u^\e l*-ch,, . t,+J,;*. À.rÀ (l3g 14tr> , --\* T æ T ' ]

Dd'monofoahon

qÉl "l 8[g! LT".,"t *^oF^* "t "Cr*pol-*h, ^0o .^f-."htn g'.1-dna&^.^"t,
$ "-l^. â,roonft-- 1ve rL (s,A,En)= fu*f, Ebg(as,*,2>) .[o,l zçzn. c'ub?^LàauI,
ca^ È f ,z ) t(\oLt' ..,^rô,!ô .(f.) "t {.'eltl ttr(p,fi..) oà <s)frf/e} etb l.
o*l-ô. J. -h*rn l','rn "^X"-4"/ f* 4.,+,2y. fa,,- *J1ur^^t, f ^b

fd{* âlrr^". -h.a"" J" E<s,Êt, b,e> * Jun. f .Zo f o^ )'"+"* l-,'a*r J" aqf.
tr

II*. l.J*"^hi1"" h ro *'.Jt oJ,^ -pa^ -h-^*ih'o^" n'[]t "^ Xii.nJ
f^ 

.-stnç-.Ela ( ** 
fa,.,h*Âb^ | f^ 

É-qstv'potrobl*), .lu n'Àæ,u,e^.no.,t
I  t .

^.lJ^, )r^4 pzma/t,r,rr 
1tr.e

L -  r  L,o1aFd*e. J" Jn-q^.il-,.t'.t

nn ' *t f* 4J"ùr.1"t ,.rr ,aaL.r"* erm a^,b À uÀ !.

ï' "0r. "^Xn^J,.. .

tx.^,r pQo
!!4Y vb

$o.ra ̂  e, fou.ùô^Â f* 
J",l$*'*^ 1*- foolrn -0n^ -ùo""'o J"

,oÀo^h,1,rro 1.4.r"-4 ou- 2.4.X-2 6o,rb 4il* e\\ "ùa^ a-t o"^ -0" nr6FÀ" J.

fro^^*h'^, .r,.3-'{ qu'.U^ "^4.^À.^^k, çt* -0. .o-^ 
lnu. 

""!,;-; "^ne^'tn.
' 6  } . , ' " " ; { ] . j . '  o  n  

r o . r \ r . , .  .
I

Nlo.ro 
fort/>,Jnô ,n^rrtl;o^ .!ca eaa oi ,rr/vle ,"Â^ul;y

-roa. àa^r^i t-,'a"t oont = - *.npo^a[l* côn\rma p"i] i

,T ,oa ,."h',.otl-, on
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TÀe.c,làe l.Ç.8.&

(r)

(ù)

[  4s ,A ,E2  e

f  <s,A, l>  e

*[39(<s,r,:.>) 1

&ks(<s,A,:>)l e

f<t,x,z> = 4:!F:(<s, t,z>)l

[<s,r,:> = (ç!'î:(<., A,t>) a, (s,\:-) = LNI* (as, r,:.>) 1

(c) Sd')- (s,À,Er> = *b*l(<s,4,:>\. P'^ -0r4[s-'^J" Auff^* <s/Atz> =

E$y(<.,n,E>) , (s,A,2;= &àf-" (<s,*,2>) + â Pe E.Pftr.
o'ofù 0" 0*. 1,6.8.', t .k 1o"" J.f.dl"tr J. E, , P*F .yv"{;-

!*" 3.6.8n,T ".^,lhoiroc.,f ee.heft(<s,A,:y),

.{r\\-".sÀ-À'tn o+èc, < s/A/t > =

âlrr^* tr,acx. qJt.Zg. P çF- 1"Jp;* It^t /),/{\ô{\ /\drÀ .rrr,.r',tna Q4 È= 4 "} Fe:ç

6rr n âan" P* bf,t- (<s,n,ztù,

<s,N,É.> = Ef3o(<s,, t ,z>) J. , .

6\ o. ol*" J+n trlr: . P++-p / ert\

RlSs ((s, À, E>) '
F

I

ur*"*t',qh'"rt

(.,) Pe,v -0'at..^r.Je ^rîp**o <s,A,u >= ÊU¤$ (<s,n,:.>) "F &*g: Gs,A,a>) + <s,f,,Z>. Ccrrvrne

&f1, *F ',"L.\-;$, 1t,1"t.f *1 n f+1 , si f Jhâf -u^. T*a.e- -if; , f*9
¤̂ ^T'.ai^e/'a:,| t=l , J^. f *F*^rog ftq,a +,^i", 

Corwrwre- 4s,A,z> E BI9U (4s,n,z>), f
*F rrrtE f'.q".e "*1"^à.'."/ 1ot 

l. rytFÀ" Je. Fne^^"ifi.m <s,Art,Ê> \^^à"1 1a.r <srA,:>

.l- Jrn" t*t *t ,^.,^ it-a-t- J. tQo.oX" toun, b. Pc^. aiÏertnt, crt$À./yv\e f*1 t ++1,
A\ô{, a,r}ô^À (lg1-.r1 . lql J }*" ',o* J-p*r"T'i.rv' J" V i?, *'*l L+to,(1,*t,lgp),
.,$ *,'t"oÀ..hinr ârec 161 = f t*\ I '"J'd 

f *1 .



2-  50

lo.n ont- ¤,(,8,ù3

t U3gS (<s,A,z>) e <s,4, z>l

t Ëg: " Ef,ga (<s,A,z>) ç <s,A,z> n F&i!"E|g(<.,R,:>)= Efil(<",r,:>\)

>-grl.fllbgls!
(=+) Praono <s,A,zr>=(hgOr (s,È,E )=EfO(<s,R,z>) -T-*rup*n* ErcZ, t 'Ja 'q.a

qrùsî\À t e Z" ca,! Ffg *T- "-Ft^ntJ,

Ltnn. l-'.ac. J" .0o r,"l*.^l-i1u. fttp"ffr.C.s,À,2>) *t-r-r. hr". L -lrf*"

(1^1)eZ. a)rec 1++çreZ 't- 1îqe z .l- 1.rr 'm'*t-1.^ 1*.{L nl-tr '"1-Jor^o 2". P.n

J{^^ih^\ J. &E41 / mê{, ot",-rt^o 1,ro. f^q *tt ç".f,-à à''r e..ho.. tezrÇLel-..

Covrvwre f^1 ^'*t- 1a.o ff{,b" i:t-"r;\- àatro7-", môuâ arctv\o (g^1)=t # f*.on*'1uo^l
(ç"q) e z.

Pau^, t 'o,.rh 1eZ^(s,Â> / mèuâ a)ô,\ô $.eqr.11eZo'f*^*tq 1*' *l-"oi^" f .Zr.E"

.F J^n" Éù (.r,A,z) = ( s,A, â) ,

(+) Paq' l* *'ci*q,u", ,roie^th (s,A,Z")= glo (1s,n,z>), (s,4,:o>=&If3(<s,n,E.))

el <s,Arb,t> .!" lçt-r*e ), t-"q^lt'f,'r^ . X*A"i f* J" anÀo^Fi1un- <.,Arz)

nonh.ru. J'ot*d 1.rr. f* \ 'otr.r .çeZ<s,p,b,e)r r"[fl t ]eZe.tt^*1, r,râ{r4

aÂr$\a 11'e Zo,f-'"**1', Pæcno q"=1.5i {q f'.o.*, 1" J" z" *^h f*+,-., ob*;h J"*

2" , &" Ae 1*Q*1. e^,\ , Àe t'.q.-e 1^ J" Z. F.S* T" ftt * 1t , 1- â

x .Q!. .k f""l{.^" pf*.h, p 4."Qt'ç * )tt\^e- f'.oc. 1" ). Z. F"0!" 1*" f'*1s,
5; ."-Se o*"ln^^"h'onr r'aru.êt-" ïtà ù+.,t l* , /ïèu^ c,l'l-*^o lr^E f'to." 1" ). 2"

hn}9" 1. t'tt*q^, i$ ^'-f 1'o td.?.* 1l^,,rtl- $ 1*' *f Jon" l0;. ^f J" zr. Noan

cq,À ôàuÀ -hil-.*n q'--1^. si *".^, -0'F.^dru Ât^rs p*i\^. -^,F. {b, ir-o J" l"o*

zo F.$e, 1*e f-"* 1i .h (i.i\=>( 1q!1<ù= (1t5<[ n 1i+1i'). ccm^" SE'(<s,A,zà):(s14,És)
T'.qc(, lr;if" { J.'1^,'" la* 4" -- f" , di = di t* i". .f 1i = '*i f* i';

"ff*h"-F à 2.. tr\-*^h ,^4ù., "jj. ^'*1-1e^ p.{*" ph.,'"F "}"ffJi. }'Jtn. ô:n,

H,onh"otta ,mei^r.lt^"al'F î^^. f",u to,u çeZ<:,À,f,É), 
j.lfl 

, Mô'tÀÀ o^ld\^a

3 1'n Zr . t'i -.* 1; ,

c.e

à"

*".



5L ;=o "Prn ,,,Fez<s,A,E,a> Àpt.g*r." .(f) .X^ Jon" t"^ f",?.^iF,'^ Jl, .,

l tez. \=t" J. p*f. T" lt-ez. f" '*4, Com,*r,E Z?zzl r,rôrr,o Àdrôo,." Àt

0*. "*- à.ra.ra -Q\"oùhu^.r, )t \ eZ n.lr!, 1u" f 
*"*r 

1i
ttt^* fl^ l,1f.ffuÀ J'"riA^,"F,'ro t',* ^.ld .t- igo .l'"^Ll,^n L

1i-^ .rn t-"Q. 1'" f'"-'-* it-'. Pq^ &,{À'F;a^ J. Y t 11'e7rj"l1'l . f.-. = f i-n ̂
Si-^ -- di-^ ^ f-i=1j , ilètrn ea4 À^J*;r ^ Tre- (ft" ^ 

,"'i) e z" .-l- Janc lL.ili-*

Je 1' . z. r"l" ï,e f'"* 1i .
6i 

f 
" Zas,*,b,e) eot- {"rd" oP,r* r*rô.qô a,{t'is.^-ô *^\-n j y'.) "æùl'" 4rrn

,& W ; = (lfl-r) rF f'tj-* qi . côn^^,*." 1ezcs,A, b,ët t fi .l- .r,r, e'Fo'f A. 4,!-*Xz

t Jon" qi = 1(; .o," o,l.tvr ^\rqÂ â'hr'â^a (f'tt^ qt") e z nh J^c E4r(tt, g:.,) f.-r1'.
(s,À, b,e) "ah e"r,X.*â^t go^ (s,4,É> . ilùùà a^/\ ÀJ"U" ô^a f = f'tj . 1; ez , s*i.r,r

f *f /À+;i. .Y pSoU (*t,A,E*>)=(s,ArE.) â. o& y f¤7. co.^. Sùeæ,l1ie Zoez",

Côrv.,*4- t *h j#u^" .T- 1e Q , il\è{r.ô ¤̂ r! J*'â.r^,r'* .1s eZ. e- Z '

n

t-; ,r'^r;^L ,-- ol ,u.^^e
I

n L L F I I
orr c(ose. e,AV l,^mP,ta{4.^ll, cr:^, alYù1A

p*na^^l^;ru. ̂ l nl-l'to.hJ -ya* h""^^l','ano
( sr Ar L<s,A,Z>/ alsrA,z >7 *,1."^À" o'"o.|"*r'^L

:E "V l-o*b t^-.r"*e^m* t p^. -0* ,ho."o :. â^ 
1t""ça,t-rwr. ft 

pz ,t*meu.e,- à *^

,0" x7l.pl-; . ). ha^^^r"l-,.rn (s, A,'[1s,S,E;, e <s/â,E>>
e'v\ .^X"^L*.^t z *p0c,.'l*''*rt À f*.tr.- ). ..

(a" 1àe L
efb^t" )"

ZoLr,wtt'n "t l ÀJ,!

mna^*'e,.L h;ù;J "

¤. 6 .8  :9

L -  . f  '  \  a  I  ' L
-{r.adJr.r t-rcrw ) , Le,q c(}{\Cllrr.r/L 4

udf;ih "o

[<t,^,:.) eob .k] o* |eh*s(<s,A,E))=(s,A,zy]

r
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Nlr"ro fou.uoru *o.1r",.-o, !^ oÀo^-l-i1.* "\nr^ 1,o^ !.^ +*L 1u.
G) 2" ..* FJ"" *^t l"f,'* J . .l' '*J ,^-,Iion J+ *^ J ,^)rn" "., L J.

0rit-ak -or,*.^b 1J " Lf"' .}..-;"* .J- moo ). .8" f"ç^ Jr*t- i/ o LIJ "-b"",*b,

$) 9" b[r.aX. J. *lto'*{urli^ on ̂ , [lJ ^. à!y. L 1... )o t Iï.L "J
(É) l* -0;;h. A* "-,rp--l-.^",,""i I;,^^ À,s,.L )^ .r^ ç^lz*; ^l^

a.."çko[l* ï

Thla.ràn<. g,e .8.\

[ < s/ A,z> -Y ,ht f

t Ff*g (<s,t,:>) =<s,htz> ^ W (<s,n,z>)=(s,A,E) ^ *bcr,qr>)=(s,A,z2]

pÀa^ol-'o,}-,À

(+) l rrr t rm<o 2.6,5-L, 2.G,6æf t  f .e.+o2,.  (e) l . r tnrneo t ,6,8r. ,& * 2.G,8.3.

(s,A,z> Ê. 4kâ3t,o,ty1 .i Jon. 1a^ .^.mot-rnie FSaS (<s,A,:>) E
o4- F3g , Rtg{' (<s,*,2>\ = k (<s,n,E>) â'*f'À 1" lLhr;

Tgù (1s,+,:.>) s qhs (<s,A,z>\.

B

(Fnno,aonLsol q ,!l-¤nÀ^r' nn "L, !,la;f- ,rrni{ari. a^ta.- r.,tqe rnohan à41"^""1i d. aÀe^h'ï"

,,hA^*,ù. J* Ào.r. ,À..rmp9.'t-*), Faea4"no ^ot"raa^t ). ,^otz.i, � "., ItoTJ,alurn fu.,

Lexvne 1.6.8-f

t *gfË 14s,R,z>)= (s,\f,) n Ëb(<.,1,2>)= <s,A,:i +[ g!g4(<s,n,:>)=$i (asA,:,y)1

Dolno^sLaltcn

5f &fth(<s,R,:>) ={s,A,E,) ù çflu (<s,ff,:>\ = (s,A,z> a0oa â'Td 2,G,z,,tû , riroûo âÆmô

4ol ,ehfs (<s,A,z>)
2t ,C,8ry  q  J^n"
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Bfa , Ef*â " F3,$ . ft*s t<s,*,rv) *l- "XJ à r&s "Ffu " f,fu, (<., *,t>)
J'a.od !. X*. &.G,T^.,G,1 ,oo'ù Fjb " fu Cs,n,E>) .ot ) '.1.,i l.e ,t-1,, tr"ga$ -t
r)*yol-",^^V, o;t -^?* Ef*l "3{ " Efu (<s,A,sy\ "^ opFû'y,,^t s" $oû,,e.,,.
â,6.+n,6, . {  . b'a^^k tt, Hp* "EW"*Â " lW (<s,n,zy) --
Rel-ps , F{À "Ffu (1s,n,z;) = *,y " fb Gs,A,z>) JTa 2,6.r-,.,e.4 -Fr. ltT.e l -  æ  â l

eflflp n",Ï *'J-.F,{. otopù .0. -0*" J,G.6.1 , moû,> e,u ).'"L;c^^ô q'rê.

gFgS (*d^" tfig((s,A,z>)) É F^gô "F$g {..,4,:.>).Gt*w,c. F$s "t- S..3 ̂ *F.-*h^.a*i*r*
drtBg$ ¤.- ctnorroFoqe / N!o{r^ û,0ôÀÀ qh41(<s,N,zy) ¤ e!g$(Fg$" F-lg(4s,r,,2) et-Ja.c poz

ft.o.',*iF"ùit-i qbgg (<srÀ,Ë>) e r$!off,-(<s,R,z>), noù <s,A,z>-- er$,o(rs,nrz>).t-0.4^ro.

$.G.r't ÀçÙ.3*-* (s,À,r-)= çffg, 1<s,r,z>). 6n e^r, à/ànI qka^(<s,A,z>) = *aS 1<s,rt,:.>\.

qannLt. d; ât'h'o^e) o^1*À.1
"0o pr*o".ï-t1"e eale1"^âÉ -f?o^

Thad,À" 2,6.6*e

f* ^ A,fl';e J. âq^".'h;l"

Al  Rd (o\ . -

Bf:ea " !Jg-<<>- l *  -

Rl-rnant , gfai^Z<>
æ t'fæ -

n
All.tr.À

, rQl-nn rr
e-

o Rl-.aa1
4'*e

= e!gr.
= Êb*

n

(ç"'u n^

-f *o"î^rt

(/)

te)

bÀo,ull.ahan

tio,r,o qrd\^À &ûe ,!,f* (*> o Sh*Ot qqs, tr,:,>) = Ufù<n>, &bfl 14s,*,2>) J'.T'^ î,e ,¤o L

+ gfg 'w{oan<x>o Ltgl(<.,r,É>)- g{941, <<>o gIBrù(as,A,a>) 4'q'ù d,6.s^,}.4 Jon<. Jrap.'i e,6,BN{)
R.ç-" o wP; 1q)o qbg (1s,n,:.>) *T-.hJ À Fjb" F4^#"Ifer<n>" &h3f 14s,n,z>)æ  - T æ \

"L donc, à Eg!', l f :3<"r '&hgCâ(<s,R,z>) J'opd -bo,0rr,*, " ¤.6,5-3.& ,.o,,b
¤̂ ùes\E fu^ (a s,A, z>) J'T"O .0. J"^u*. à.5". T ru5.4 . la -,p^¤-u^rr. *l- ni^n', 8^;.

fo,u (r).

n
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Âi ,rr,t. ,Àr^h1"" *f l^,ttà
1ra. Fq, 'dh"""|''* fe^ .ha,.r^r'fiou r

ferrrwn e- A,,6,8,"1

1o^, {,-t'aos, .d" o .rJ*. f";lk'" +,^b

[ç1* (as,A,z>) = (s,4, z>] o=+ [ kft-" tlgp (<", R, z>) = PJg{t-(1s,A,z>)]

b"in on.h"e h'"ct

(e) Poaor.r. (sr A,zn) = Êhfl.n 6<s,R,:,>), ,&oie^rb f , zn ,. hl â. r*l-. 1re f{l -l-

-^,' pif,t {; à 1. t1.r*\-.r,rrvs 1^^'-0 *f orno. +"!+à. +'"f" ât^" Âo.. A. z.

f'to = f. , f y^LN*. l*; â rr^e }..acz J., z ^ f* J.l^iFi.^ à" zn, nù',,^arro,ra e(p) i
ry" , trÊ1^^a 3çte 2. d=f,. ,S,rppoaou .'naÀl-*o^,.1- ?*e ç<i', i'ri al ^

l"*l* +^t dtr.,rr',c he". Je Z. È.mc ,!. *,;fL ))J\^. .Eoo 1.2, 1,t'= +,"',
D''crd;o p",t r .ç Jl'*^F rrrùc- -ho"" à. z^ , &" e"l' .^XerA.'J f* L aphÀ.
Â" .hqo^^"ril*,'.m (s, Àr V,t) ^X"^J"/ fe,t <s,A,t>, * *o,- aù<r ^ L15;,(1i,,,1i,*r\

p -*g0,'1t" dr{À t.3r'r 1-. l '"eE, i . lsl- ( " i  = fL,  ̂  i3i=Bi, n ' tr*.=fi ,*).
(s,À,22 JI-."F {*â fa,! {-,r".^r,, !" .b,,qre f<ù'-!(-f,,r=*i*.-5-!.,'j*r -l-
qrrv\r'x^^.- .hrr.e. J" E ù +.<itr -,^^ eoh nvr +"ëW fd^r'. f;.apo**rh f.tJ *|

t r \ '  l \  '  '  t ' , , " "  ho*  J r  : . ,f4Ê-+wa- Tr\N d t

(=) (s,S,:'; = P:*+, e!33(<s,A,z>) ,l'T"i e,.6,E,r,,t , PJUfj* éhlÀ[ .mcnol.an",

kft",((srA,z>) É Pjp+t-, FSI ,&F:cg ((É,4,2>) = Plfft',@^(as,t,:.>),r\/\ ortô 4dJM,o

il
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2.7 SPECIFICATION D'UNE SEMANTIQUE A L'AIDE D'UIt{
SYSTEME DE TRANSITION

Cs'rnrne /ho!rô .h*"L*.t* à Lalfi\e/i,,er'L )- 1** 
)" 

+,arXha/Nlrt%
*"Q"h.,.r- à ,^-r^<- prt^",,n\,y. <s/ A,z> à J* f*- t 0al'i- a-rr. etfl-eÀe J"

.horrrr ' l ' , ' . , rv (srA,b<s,A, Z), t<srA,z)) T'&. *1*À" ,  
'J 

& ^o}.^"X, J"

"h"".lrer,, ô lpJ*p',-. .lo p",L."^'l',1u. <s,Atz> à /*'J" J',.^rn pI^l-âe J.

.h""; t- , 'ô, <s/A/t/ t-> rrrd 1*ù. 1uc 4"odbl.  à. 1srft tb<s,A,E), ê(s,ArE)).

sq^* .0. caa J'-,-.a,te À"^^*^F;1^. .%*. Ç. l,+,1; ce J.r.^q a.Xnl-À*

àe l,.q^À^i h'.nn Èôr\l- u'*;o0t .

baara -Q. c<.^ àt*rn pÀ"^l-i1,^. <s,Àr:> nrâ{) &r. (./,r+,r,) -1.^ f'.oc"o

Àc Z e.r,t' 1lv' � ]"r^ J* T-"co.¤o n-1.^d^"â fq^ 4s,4, b1s,A,t)recsr*,E>> J" o^l-. 1
**. /^"^h1" <s,A,z> tJ êh*e rp"L$'"é ta,L )xn a.ph^i J. hto,,o,'h',,vr .l-

t),v\e, .*À^ho A-Lr^ ,0* +dk* J* f'.-qceâ 1''J .^1""\." (.{. tl"r.r), ['Jo.ro

rynnh* .JXo0.,^r*h ï" ."Jt* n*\*l'i1. fod{r .1"" (srA, â) ool- "^X^M à

À^Às u*r^Jo^.. fnà fo^ ,^* A1\-"*:e J. t-\4r^"ih'.r,^ ..+, A+, V*, ,#, 1*
À.!,t x,À "*f"à0*^ ^*t*n0lr h -01*J"..'l^,'* J* fl-t** (.f.r,+',,a1, rt/o'a
ehAr.*o ,",r^a.otrl'" (.{. r,+,S) P. ce^ f"^f;.--Q^t^ ;F*lb^h Jl*,^e "rJn*.^h'1""

rôr\ "0,"" *Uç +o^ ."0^--o\^ à* h*."c., rytf,;*- nF-'"h "l-+* ̂ J f*-fl'*,*^.
Èoara c-e .aa Z eoh -&- ao - {1.^^o"^^[\- J.-o Fto.- *1"^Jt "â fa.a.
(srh t4s,A,, z),?<s,A,E>> J" parl-" 7t" 

-0o p"Àa^,1' i1ue <s,A,z> +.*
oQ"* ât-xe ,"f i*f,.6 1ba^ ^l/yr *tr6" à" t-"raapi h'.rvr .F ^t^" *rnâ,'f,'.trt

r-, l* l-.q.- T'Û .^1^Jr"" (rl e,t.r,,r) ot{ .&.'* 4-nn,ms 1'.*J.*rnr"^f

f,ê,\ c<mcrtt ) ^^n a^)ec ^!^ùr. ;eÀ" f,'1*. "0* (.{ r,f ,r,l\ ,
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2'.7 .1. SPECIFICATION D'UNE SEMANTIQUE CLOSE A L'AIDE
DU SYSTEME DE TRANSITION QUI L'ENGENDRE

Lu p**'\-,1u* "0ro* aoub ,.no.l-**n'^ f^ )" tl."',này1,. z.e,t-+
at çor""^,.U J',fO -0" J"'|*.,' h* â,¤,8,?, âh" J.f,'L f "^ A n.1,1-*,.-. J.
âq"^ri l-,'"rvr q ..r )^ * d *nn "L o *r.l-* .^^b ,

l (

À
t xernn p Va-
/,.* læ

q )

t2)
enscn l )
0,^;,Jl-* uY N
J" h.q^,n,'h',rw ,

J*. d'1"à !. l"hd^À. 1,G.8'l+ !In<. )Jfu" f^ ^ ry6"

(3) 50 * oo )u rrnâm. +o^ !- f*t*^ *1^À** +êûv )-yoL
a'(rr^^Q- 4{f"l'h;r Y W. 

<-; .-r'-p.rnJ a.,s(

\ç"tU* 1*" "l ' g^ '^ 14/,o.,^ôeu^ 1"i ,-!'J"
à',r*. *il-o-. ù - â*n. ,*rlX. ( 1uo^^Â 

g" 
f^¤.'àâe^,"L

t'"*te ¤̂  
fq^tlrÀg ) .b 1u. 

c(rô fucer,rreu,u'r ^s 1*rù f* 
hoqo 'rraFc,a, egt -rry./û/îLe-

ÀJ"f+-^ ̂ """b . be. ee. +db , o Q'*u'.,rh'*,, 1*t 40"ha0-r*^.1 f"T"^." ^0o*
"10. f@1n"rn"-+ +"1"0"-re"'t (t*". â r^," 1^^oca ',.râ ,rd..",tJ M-w. .ur^ 1*c",tlerr-L
1'u nr'*\- 4a"a ,^J"t$^.r^.^J * 4aanme). F"nnn"0.r**,.,t ce.c' p ez*.fwvn<. feL
!" +e 1* -0o èe^,'"^'h;1,.e -l- ',o'd;fs y^ Ur;^^oh; à^ lno. f."P;'* at-**.

D" ;Qu , c-c(wvv\e ieo ^.rile^* n Qot'^- ). f/oc¤rôeu,u pr,,tt- ,À"^rrr,r*

(1*". 1'." -D* f"^^* R*-b Àp"l^i";91* ou kà^n fa^cLîrrr. 
-|... ,(occn.,etru

,^9^^fi. h à J* ^,t F.-eo Àfp"^h* Aa^^ô âl-r" At^"L; "J \ , P.'l|ol r"À"ra,t
/rÀ\ .l-J Jur"{ d\e )+r^L 1^ ), lo f"..* J*l- ..0,ri-. o *"' .br'r,t
F^^.00" .^^k "-i v'rnynÀ. -yo,- !. W 1u. -0" p"lr'^.F,1. o,,i {^J fa,\-
f-.a",l f^ft, QLJ.'l-,'"n )" l-ouf" "pâ"hrt 1* f""F êf'.e- 'e1"a"FeJ. f'^ -.tx, fonys
.r"tit-h4À"..,'t- -0*X f.,"1- .\o0.,*.^,t êf"ue. *f"F; il,Î;,"^*l , ee f ft
1u" -0o o"Â* l;1"" ^V l,^^.! faiv -0,À',F*.
n

2,+.-,1-4
La. ¤,1,u-3 eoF arnqe^^J^al lrro-\ -0t-,rf-onn.l'" g.3-.t .
la J* -1onoXoo^,")* É1u" 1,"L ( d, nl-g/. f&Dryar$,ne,
*b 0,.,*^oh,'and." fr.a.o f"rl,*- ;f*oh "l +u,r^rL f* l-,|r* ,I
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2.7.2 SPECIFICATION D'UNE SEMANTIQUE NON CLOSE

baa,ra 0u .oo \^"â , )*n *ll-l,o J- ç"r'r.^r"^-L ât-'," .rrh' ?À"L" 1'ro,rr-

2.7 .2.1 Spécification pâr un système de transition et une
condition sur les préfïxes des traces qu'il engendre

b'^çnào -le fhâotàrne 2.Ê.8-4 / r\\ort) .e.,ùcr.,la l-o1louan <s,À/Ë> = P;3f .fu(as,nr:>).

I0 *t' J*" Fo*jo,,.n,o çttr.[1. 
J. oyJ-'lt'"" -0o rJ**..1','1,,^a 4s,A7z) f,",. !. r,ptiÀ.

Jc- liarÀ{lrôÀ qs,A,Y(s, A, zlrels,ArE)) 1ule-0}" ̂ X*^J"l- .l ,r^. "-.tnJ^h'.rn À.u^ -0*

ç."f*". )^ ào"* .^qo,rJr.â ta,L e¤. ttlol-àa J. ,hor^^^l','"n fo,u ;Q;;^r* !-

f *Ï.À'., .p"^"""12^.

E^*srg
La pi,mo^,F,'1,rc s=[o], A=lo-] ,t=L, L ,oto on0 * ,ô1 1"'rF ahe, oy.'dft.!,

1a* -l'ar-rFo*ol-. < s, A, b, e) A"\e*nal-ùa' 1, o^ t

fia.
\ 0 ,

,Y lq \.e.nl,ucl-;6fl aro( ç"11A* à. .0^$r.,rr- J.^.q o,.r t"rzia J.o f'*"* 1u')A *n-,Jn",

Z = h, l tn z<s,hg1>. ( f  **q ^ r  . . l f l . . l ) ]

2.7.2.2 Spécif ication par concordance avec une sémantiqus close

Po..r farre- Jea færr,ueo A^.1,^, .{r\e ,t.1*"^"1';1*. ^^ cQrse. <srA,t> , -.9 ^'uE

fa.à i1.i^,-0.^f J" .o-o*.,r, ,t* 0. ^IÀt?;e- J.âo"^*ih'an 1u'.X.!o "^X.nnÀr,
Tr*h+,b , )) -Y t-".1o.r^a 4**t!" J" Ào,^^r.,' rr/\^?. pÀJ,i". .0or. 4s*rA*r.#)

1ui ".n.*J" 'ù+-c '0. p*nr.^J;1.o **.-0-. <s,A,z> ci ,.ra,r{,JoF,'^ "-h" L}Ah

tr



2-  58

"l- *ol-'orrl

^^ ..0-"
f^à Pa,. *"'1,r.^^-t l* f^!.u^reâ *0oh^eo ; Jq xÀt ri'1u 

"

(srA,z> 1",-tt^tb Fz {..ù", À.ur',+ n 0oh,"n "t"b* Ll'"h d ""hi*o È,
xr^ -Qe À{okÀ" J" ,b.a^oil','on 1s#,4*,u*,e*7 " 1.^â* fe,u .*,F<- ,.e,r*h,'1*
,Ln" <t#,4*,2*>. l,t, *l' Jorr" t-o*io,rna çoa,ùLla Je taôcnoa, Àur,L J* l,pl-À-

Àe, ,t".o^ÀÀ.F,'ô[.

Eo.amplL
æ l æ

Lq p.i",or*F,'1u. < tol, , [o,], tog 0, 0 * ,, *ro] > 1r"r.,t t!r- J"'+;. f*
"In ,onJ**^F,',1". *X^J""i po* .lu a{,rl'eire J" -h^a^dL,"^- ".*t ' 

f^ -ltottmo;fc ,

<0t  o,O)

ù L* "*,*Jo^* tn "^hr LU"-f"

* (4 ,a,^) rÀ ' )  =  [o=,o ' l
oo (o,o) = ["-= l ]n

",b ,b- " ̂ I"" *"hi* 1''"à J4;d* i",a,v I

p^fapvra ytJ ^V lo\o,ua -poo^ble À. Fe- n*l-os,rrJr.. d.{r caÀ ",wtfâ

,ù .lq *.^J*." *-k" Ê-ïq^"l-;lu- *l- à{W À ,^rng f"*"l','on q+e 6s#-os1
*,#* *f"h 4"À,(4 x,s.3,4)

Th,{iù.oc. l.Y.{,.1 t'1

Po.r. t-o.^l-e, lolra^^l-iq". <s,Atz> ) *l to;ol.

(.s#,h*,z#> e:E ,une {^"han t+e(s#rs) t* t l .L
J. qs{ n#, Z#> À (+ f"à , "t^l-4- â"h.* '.

*<(#>(<s*, A1 z*>) = <s,Atz>

".,rnt 2un*h'1". .b."-

fe.00" 1'. qs,A,Z) àrt,-'"
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DJ* *"h*h on
< siÊ, At z#> f"^.rL ho,rjo..rar è-1""

*X.^J*l qo.,- -0.
5# =  Ixar

tl (<f, i) , 1f',1'>) =
e# (4ç,iy) = [.="]

(#(<f,;>) = f;

Atl-er-l'" ). À4^^o,. h'a^,

Jo,*." 4dr^mg ,!a rrr^rouu|''1u*

<s t Ar ut e+> )l{^t fu ,

^ f ' 'P n ; ' . i * r ]

I

[o-',rte 111 l e=f,;

J .0* F*,ea^o-r h'onn J" p^+Fù" 1s,A,b,e).' 0

1u'*, coÂ t{i c4ô f,"n.I','.l" "} *!t},' 
'.^" E, b'

E,n 1.1-'.i.al, t Ntotr^ MouÂ Àl-.r,o",nno ô J"o 
f*Xtr** eolcrr}o[l-

fa.r- c+rv,i1t .0o nÂ.^r-F' 1"" qsfi,fr#,2#> JJ"';,re

f 4.r. . .Q"rt.* J 14^ ^hâQ"*r- ( rd*d^^O*) ,...ut-J0"^,t

f r(ottrâ/v\4rrne^,

6tse.n v,mo -^ "ffJ, ?*" t-"oFu, r*,J.oa'^^F 1o" <s.4,:.> f.^ù êhl, JrfÀ."
,pe^, a^n l^pFà" â.- l*a,r^rrr'h'on 4s,À,b,?-) .F ^r^ .ont-"iQer. (s",A,b"r?"> J.

.o^F" 1t" <s,A,z> ..n*Jo r.r*" 0o r"lnr,^^hqu. "*1*,Jr"â fe.^, <tl r,E*,"+>

(eù s+= 5*st, ELka,L")ra";,o"!)= [L*(,r,a') r, LJa"ra"')1 . J "*(<o,À.)) =

Ie(,a) r, e"(.o")l ) à r,À^e cà r,y*Ja^." ç*e (s#+s) 1'td l-"00" I*.
L'4* ). -Pla1o"l- *lrknt^ <s", ht:i",?'l ,^l à. "rt-ûA,u

f*
J.â. *o"k^* "L

*kI (<s/A,z>)
-0r.,./.,'l.,'^ J*

1# (<o,a')) = Â.
xî.ilH".Q*"h'^
rnc pr,ral-erurr"te

"o0Jn[l*.

Em -f.tal^r'1"t I an

,  t ,? '  acnF
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2 . 7  . 3 SPECIFICATION D'UNE SEMANTIQUE NON CLOSB
REDUITE PAR ELIMINATION DES TRACES PREFIXES
STRICTS ET FERMEE PAR FUSIONS

r,lo,r,o .y*iJ"i^* *o^*ï-n *.L !" .on ^r^%. !*1rtr^"L J^. ,oL..J,'1*

yi n'-l faÀ ,-8o. ^o- t\ov\J\^ ,b-a""t t*+b r\'*'ob tF f-"*":; p +^^'^ .

bfÈ r.?1-,1
(.{) L'orrl-svno}-. g.X-1 .r1"-À" lo poho,^l1,'1,r" L.|'Z-U 7,u, n"'J..il'" auo(

b,-a."'a f"^Utr^; LT^l-.U^ fo,u <t.,rl> ^V -0o o.*"r^L'1"" z,t,z-z 1À
,,r'*h 4oo {rr,r^"[ faL -0;;l'* f-^"T* ]a t--- .r" " f* !';;F^ ,ot

ç*.;",r,r-rt -!o pÀo,.^},1u" 2.1.?"-l , )'ïÀ ). !*" 2,.e .g.ç.4. t" x^"À3u4, ?,,1J-{

^',"\-p...P'* *oio.l0" -k 4- 1" ç*{.^'r*.lt"JJ.b y* ll'ki^oh'^ J*,hc.rÀ f*W àlni.h.

(?,) t0 .n *o. J" ^ôr^" fr*i* lrqn-*^- 1^oQ-Xi!- *'.. {pol{.ùe
àLJ.r l-,'^ {alUl"*',,.^t J1*l-"tt Jea 1,-oce,nua . Ce*; ccllrreÀp.nf, à .l'r'J"L ï*.
A^ I1^^c.-",{ra ,o*L *JurY^ 1* J* {...'cernerura Lg;t*th J^,tF *^".r, nn. hnnbe

Àd"?d"'.rnr"^-b * fa*\ e Jn p*l-o 1o. !* f.."*- f*'r*^'b p'e^''o^le* â )^
+nt-er,"e" J.rtf"i"-hb /yï\a.r.,r aucu^^ (.ûcewrl Fo.r4our,o f.* ^n. àJ,'}- .a$"-À.

À)i{;^,.**t, ce-\\. k.l'hù" J'"'1*i k' {^tl" 4 ( c,novwrc. 1o. **h*"
{'o^æor*pP* à,+,3-,1,1 c,-J.,t'uo) fô.tr^ *r*J1r--* 1." h .tJ.,"^f,'1"
cÀ^r" p*J*^h .nreol- loa $*^"L f aÀ -Q;^il-*,

De- +b, &'..n,rne- L -ycp*lunà ç**MZI- "a'?*0*È
d J,,o *il-unnea J{fei**. Aa^i\,À {-ri-.'frj , louo lro e',,.lne,r,,Llrno,k

1-'"*itl* J* opàof,^o .P"lul^ fa,! .lo1u" 1.vôcl.tv..4^t4 pnnÈ *b0-a[l*

J" p*t 1"" '0'lÏ"1 p^ti"q*L ^l^ *l-oF J**J ^" J"pr^J "paa ). .9o f^çn Ja'L

er! Ly"* J^^J " .l-J ",S"j^,ï-. Fo'm.Qf"-. t c*:i 1t'.-1nÀe +a+ .A- fuL
1n" lo ,oo*o^^h1". ̂V J*nL ,p"^ f,*,'*a.

E^/^,oi l'roJuth* pL X%to4o u,b I*ï.^r* (.run 1'o"earerl,,r- au. rmo'una

n,'Jl-o,"k ç4" b0o1"é\ "Xo- "lr. t.^^at?-^oeÀ.q fah"Po^re^^t (.a* o,.r,^,rq J- 4'orcnettu,ata
..t^n',c *.1-¤̂ * à"- *0J *a,0.0o). ?a,r ..r*11".^t, fo oi^,^r.l','1,l. eot- ̂."d..^l-" +er
é0^"^o l-,'crr J* ào.ur f"+;-t ll-*;b .
tr



NoT-on" f*n- -lçp-f a.rr. .*

p,+.t,1 'L ù,+.1,.t,) J. ape'c,-{i"*F;"n
À.kr"ri'* )" À**.'l'iona '.

2 -  6 l

|  1  n  ô . 0 '  t '
Xeme'rralL rr/vre ^orr\l<{f co'rr d{\

J. wÀ^" t;y* /f'rM ,i*^
o!- ,.ndl{,"J-

Qtni). J.È

2.7.3.L Spécification par un système de transition et une
condition sur les traces qu'il engendre

h1* {"!ps (4s,q,z>)= <s,A,Ey "h tr-$ia(<s,r,:.>)=<s,[F> ] <s,A,z) mr.h ç*.,0r", d\ <

Zc Z(S,A,L1s,n ,Z l tx<s,A/z>> d 'ap"à - l t  th /n&e I ' .6 ,6N2 "F l t  JA|*^ ' t ;n

1,.6,8 r&. gaem e¤- caÀ , ^! ^f J^" 1,"nn'tfe J". rpJr;N;"* Io lÀ^'^h:ry.

<s,A,Z> 4>are "0" nttrol-À. J" .b.qrr,li l-"tn (srAr g1s,A,z), e<s,frtz>) ï'"00. e^,6.rnAn

"!s+ne c.lnd..h,m p*-0- .b."* .^1"^^À"* fo,L "e lyF*i*u à- Àar'^rn,f,'dYv ft*
J8Àrr*^ )^ Àr.* -f"4r.o.rll-*, . '*l--à- Xn uliro )"(Z<s,A,t<s, A,z>)a<stn,z)'vE).

bP& à'T'3" l-4
(.t) Lo, rc*o^'Ii1", ¤.,t,e,- t f""tF Àt, J"Ft cd\ /v!\t- Jh*l- l^

oÀo^t[i1"" e*qe.A^oe auo^ 
-0/o.,r.l--.rl-" 1.r.-4 o^rec .0q ,*,cof,.^.1-,'ô0 o.t, � 4 l-*"c.c,o

fil''
(â) La /**^fi1"" J* {2Èrottra,{!vw\o/r q^o,|.y'|al* a^)ea. qprFl.,ie- à'oàr'l"n

fa;bl.rr^e^tt- Jît'l-"b1. J* -j',,oc"r.+,r.r *l- +.^^rl f* +-.'d"^ , *.'ol^,il-" f *
.jQr ̂Ào-F,'*n J^ h^",. f;{* $*s[o .r"ù ga," 4r^"^;" f* {"l*f. (z'+'L-'1,&).

E,n *o",'*L ;un\e. o.!','an à;W;r^rV. À .j6*1,^a, +*," "* (o"h'.nn 1* J"nr'o't
I" r$ô/r Jt {,"*^^-, rnoLr. f ,* opJ.f,i"^ "oF. Ê;o^.};1r. 4 s, A,Z) à

0..^^ -0t ho*

L.0i^.h"^. .D*

Qt^à" A,* Â+Fù J. -h**'h'^n (s,A, t <s/A,z >, e is, A,z>; .l- )'^u .^*J"'f'-,' 0

À" Qo p- -rI,'1". qhg& (a ",n,:>\ ù;r,^^4' J"W, f o,*

À".^ rnôn .1-jl-"[l* e.*. .^J*h'^ n'*y-À"
^of*o00.r*J fo^ l'"7Lolrrr* J. f**l-,r^n, ^^1"-r^" !{g <or) ox' q

*l- .l'u^r*^U" à^ rnôr\^Â À. *)ncrr",..A'D.
In
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g-a^d. N\orr4 ̂l',.0ù*. *-*e, r*JlLrJ. / î{\o,\^ JJ/;i**^ d'Àr.J .il^

a,phÀ. à" àa^^aill'on 4s,A,b,e) f*" ,u,^^e. **JtF'.rtt C È'+ -tr* }"o,rna fo,*
"bF*,; -l,o n h"^h1u- 1s tA, lçe Zcs, A,b,e) , cQ\\> . ?x* 1ù, )*

f' � t¤̂ r^,-eA / N\@ùâ rh*"\..*,mc à 1^. 
)^ *o-^^orn"^"L ,1,'0;^tb r*'t4f l-;"

â" -h.a^^oil','.rv' fQ^^.Lf t- 1"r )- f*"^ " Ie ,V 4.*^bl- )'r I'Q^u qs,t,b,z)
oq Qo ^-T^hÀ" J.- ï""^^.i[i,'*' 1"i *^1*Jr. $41 (4,n,[1.2<s,+,b,e>,CGÈ]t). Q. J*o(

aXot-eù. à. -iîq,.-.'l-,'.M, AôNb ¤4) {^1,"â. );llr;^'h Ie pz f-. "!"*
0" 1-t1*;" Au Àq,^vota. lJ ^Y f0,* !o-'0. L. ^.p"l*f,.,, .lo oJ*-,"r*liy.
4s,A,Z> io'r*t^ rrt* 1".!.*1* .L )'u,' à.') ';r* P-,'.tr"|-où" Jo
,ha.^r 'ha',^ (s,A,b<s,A,z),  e<s,,A/z>> o& À. à ) ' t  *r ,zt )- t-  uo.r* nr l .rc

c{.}rr/rn4^M4^r fa, � \ lfe'crp'e,r- ul^ "fho à. -he^^^iF,' e

)rârrr" 4 srA , É.) fq,! 
,,*h"^Ll-,'on À" -|<o t*na,uh,1*

Sa,nrs .l>ottt oà "fpu-T-.^ J" *h.,\". 7r^;"!" à c?,

4*^" ^V loa*'bl. 
( c* J*ro :,3a.Iz,'[* J" h*^o.'k*"* )

Jor^o -\,".. r^ J.. c-otÀ f*h'-^.0rU^ T" /nouâ 'l*iF^o.

Ex*rpOe 2r3,4-L^ æ l æ

L. th*^à.. $,G.8rue r*onb* ît" ào"'o .1. * A, fX"*'rr^^ y^o\l"l-
o'^re,. \f "l-|,ùe J'*utrrh'.,n {.^tl.*l*t, ou +^lr^r^*U JfF*[f* , ;] ,r^,"'u^L. *

f** )'r^ à"Â,.L* !. u1^Fàr
rnylù" à" h*r'l-r'crw F. J'r^

*J. p"0,.1'; o"l- Jon" 1^l'*lr *rl
'..h^^^. c-ar,- 1,*r t{"\-r-." d" -h*^"ih*n ï" J.T*rb ,Luv\ -1o* J" ."!*tX.
*t- çù* *^ F0" ; np.*N,'* f\)r,^e- pJr*o^!; 1*o 1* {aP 4,^e
p*f" Jo. +a' Ju .rl...x. .
tr
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2.7,3.2 Spécification par
close

concordance avec une sémantique

La ierLrlue ^V .0a rrnâ*e 1u. Jen* .0o caa XÂ.i".0,'

E*-rv'p0e 9,,+,3.à-4
* a l l +

t'Jo,,,,o 1o,r,uona à"-|* ?o oâ<i*l-'1* 2..t.2-2, ^Je.^-ar'clr 
{atl*'^-.! 

"'fl'able-

àz 2,4,L-3,, e,n 4r*t4^f rrn ..rnl-ù0",* à {rorrlnm,.l-. z.Z-1 ..rtn*" l.^t-b '.

5# = {o,a} xr.r

È# = lo,ti
f 1<o,^>, 1a'r6' >)= [a'rto r' rn'=m-'rl ,, Lt (<o,^>,<ll^'>)= [.^r:o n "o'='rl
2# (<",^>) = [ r=o]

e! or â4,;.il"$^,'b ?" {^.h^ C# (<o,rn>) = a .

l

Exc,.np0" g.+.3.f,-t
^4Ê[*

Notr.o laotr+orrr J"T;- lo n{àn"F,'ar * n }.o.rn {a.[l-m*"b .I1^l-"bte"

W[{** (<t, A, E1s,A,e, a>) à' nn p.lt"^"f'1e <sthtz<14, b, e>) *X*Àâ f* ^ r'Xol-Ào

à. hr""*h"^ 4srA,b,e) ) % oir*b*t ,-^ .onl"lr$.rr.- ar. ^tl-ù" J. }naaq'l',an

15, h,b, ") corïvme A.rif :

sÉ = (R+,o)xs

bÉ(<^,a>, 1nn'r.r ' ; )  = [: ken. bg (r, o,)
^

( . [fOo n *f,< mA ̂  nJi< {n't). -i= *i 1u 
[Vi.n . (({^e s. ' bi.6,o,) u ̂ .=o) n 'j,rl])1

.É (<*,,r)\ = z(,t)

^ É
p (<^, ̂)) = A

el fa,, qr{\c^!v, J^u X la {.^n"Lian lP à* dl-*b 1ù, à"'!;*. +ù"

(o!s.n*o,na 1,*. .!. <lol-*iQeu,t o,t1aar.r;e pre**t"r'l-,'nrr er\ ryù^. A, J'_',,"utL

J..0o nfneae, eaE àt"-t;: .0" ,vr*bn"" *o*rm*û, m14 )" p;." 0'o"1,'at &.eh

AeÀce oJô.J j*J*,b -|.o *f*" . Â:, L'o"fi* *, -f o.l,ut" )o^o .\';foL A/
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Lo t*rbo. nï4'(;rnrrro d'ot!'*ol^iono âo,,* -0o *fû" àJ^o'"t lt-*"l-.,m*^i f* L .t
,uof. :rn"k"^XJ fo,r,, -I^ ""I'., o.h'-a . )J^. ^t*"0!" ,.1',Tù. f"t*,
as{wvne^,4ce^- à^* Q'"'l-J j ,ri FoJ" o"\-i* *,eA .'-l- 1oo o"F*Jl. J"* -Q'LF"L

À ow " LVi ""1-;J" o,t* rnora.ra ̂" -1", 1.o'^ Ja *fù" y"..J^rte),

= I,{* ((t, A, Z( 5, Ê,t,É.D

oJ*"nol-noh^

Monl-n<mo 1,.^e aL { nz<4,e,(,ef,> o|."- # t{ *l ,'.,,n" ,ho""- {';Llr^"t

+lahl. 
à. 2qs,A,b,e). C'*T- *iJ*r,L. * fÉ ool ,.rn'e ,V"are ft" s,r^, i-l

%.rÂl-. ,rne(.r+(A+w\) "b fe (,.. :-+6) û1-" VLe,.r q=(Mjrfrt). ^ïfêôô^a

f f = $d) m" po:k, taÀ f;[\.**'b tT'tFotl. 1a.,^ A , )o r^l-. y,
lR,e  A, ie,u. \ûd>,i. (tres. ua(fi,ô) r, - bÊ(fj,fj*r)). bc^^^ .rr,v,e. nclnàe , !*
Àd'^{x\À¤- )^ *jÉ, fo* ÈeA à:^;,t ph*'ànq*,.,t- a .ho1". l*, J. ,J. ,1r'*r.^r,n
*td. ô?- prl- iF* 4il" . Em f ,-f,'J'e^,/ /e *y-<, et Q.T'W" " L
*yp-,h'*"t' à;& p. 12,.,*^^e. e^ L'>-L , A" U!*l' à. .0o 'g"d" p,";r"t'f.
p"t*c^^fR- 7 ooua a,'d\^Â mqit:g>o ,L l^ *in ^. o"^^JC çoa r""J.p- f.^t"tt ,tj;.

'to1or^o pù1* .4""-1",o^ n ,n'rot- t*ô acYJxL. ?^L u'.tl. J*;à æ1*"c

Ae I'errr."vi'te, Q/r i"> L' ) Noûa a.orJrm 3le s. to(çr,,,o) n m;,,c-- %,*rto >o ¤/v\ "-l-*"Art.hirn

a^tzc .0" Jl0;"'k"n J. UÉ ,n
\Q, "*F. à r*"*hnr,n 1"* ^{ -f .rt-r^^. ,t"or- J. Z<S,A,b, e>, f*ibl., r"L

iï;l-*tl" 
f"* A , rnocL/f, 

foult,lÀÀ .r'*l-^r-i,ur rné (ltl -*(A+,^r)) f"!. f
{ JJJi";" f qÀ (dl = \tl ^ v'elfl Ë, (r,\;, f;>) Gf J,,n" r"IX. yo
{ Gt) = f ) appo^h'on^. â z(st t È,8û, zil> .

S; ltl=t r fcao,ro
s ;  ,<h l  <c^ :  )
$ \tl--', J*

Jàf;"t Ë e (crr -+ *r)

r f l \  =Oo& lnl 'z
,1=ror^o ̂ iÊ = ,?, (to (ù ,tj*.)- alr)

TÀ,- â "{\p"th;e d'"'1.,^1'i +cJtL / motra lorr,ucrna
+aJ-
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lo= 0 . l  d i* , ,= n[e.^ l :  TÈern.[ tv0t- t . .  Vles. .bg(1g,ùv(r0e..r . t r r<0<i  n te( f t , , f { , . ) l }

J" pt" T. t-"Jb" -0* erhiarra î M. lonb f* .*mf,^u.00onno^,t X.UYL

ï"à 
Ni lo,ù q.\ù"L a,., *a^o éLt/^e- lt; *I" \; & t )*. , ilo.* L:{t;*;t ^,

,&l'* Éi -< r, a aj*.. . P,n.rnon)u(* *:) t-[ Xe'e g, *L À *i*,^
, \ l

^ig = Ë, t oo (fo , Fu*r\'- r lo) '

tr
D



2.8 EXEMPLE DE
LANGAGE DE

2_ 66

DEFINITION DE LA SEMANTIQUE D'UN
PROGRAMMATION

tJr* #-f.id^,"^ -|.o pÂ.*FiT- d'-nr -0a,,u{e{c f ryro,ra
,,^.1-,0"1*^n" rrll-* '*rt*n*^^f 4^6"r\vw\e, ""."*p0. .

a.r^,ne^ (9") F*& ï.rç. ̂ t".'h'"X" (9") ) f*^a![eLo
I fo..400J., 

c^eùvrilir/rÂt' ,..^;, fe,u e^\^!û1" J. rt\e/ôacô¤a

r*"!ru- ̂ r*fr' ;::*, 
rf*t'" (q') 6L

0"

âocrô\r à l**t f-?*" P".
>.pt-"-,'1-"**^t .ttt*t r)/A e.1t-à" à" ,h.o^".'1'"*, (58È,.,JI, A[.P'rn, b[.P"nre[P.I>

T* ^V ,opd*fil pon Àà*.Ï-'an A.ur l" Alnrhrrc )'* l"r,yr-^n. .
Lo o.À "*hi1"" J.o f*trna** t "1,"^,taL, f*,tM"rL 'Àq'.Lô', ̂  ,I-

# À" î-f* J"'1,^;"y"9!;.4^ as.cn ,m.r,*i."".h eob ,J*te . 80.
qsîï/yne 0o ;*"^^hlît" ( \è )" h"*;l'r'r,, (ul. gtô.

/q ÈJ*""ù1,,. A"o 1-,"T 'l*o,L ;7^;t"J.lu ,L
.,01. â* i,uL f4 Je^""o-h'^ À
f*a"* f*P,n' uh,.'.-b ,, {*"â f". 4,*.",* ^ô *'-F y^ ,9"t'-. EQl.- be^s
âJ{t" fo.,- 

'n};;^"t:^ h+a,^ rndyr .fjl,,Âl- J.- !^u,nLl" )o
ff,..o^ *,1^L.J* fa* cz hÀn ). $o^^',^'1,'* ({ *.+,.'n1 ov k'e.,t
à )rr,^e f^À'^ J.o ;,Ftt" ,fà ^ ,À.t ç^*t ili{1 ",snF".î0eu,^, )*".

1"hÀe. J. -b-qn oih'on ( "f, e,+.3.1) ,
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2.8.r PROGRAMMES SEQUENTIELS

))^ ,1rr.o t*. Ë1*"*F''"{. *F *n. A^il-e f," .*r*o^ J* ,ori-"'}r") ̂
aà1o.^"", d^. *-r.J. f"*t àJ.,u ̂,rll., nn. oNfu'Jol,',n,
/),t^. "f,f".)"f,'cn aQ"b.For,l-' . on )rrue ..rnpoo.'f,an o0lzr,r,al'-" otL i h14F;.
À" *^**nJ*. Chalre ".nr**J. *f y"e-dà"ë ,f puæie fe.r .t]n\L
âh'1"tL 1,4 {"L J* !" ffi*. "F 1*
o*-l- -rrn"Tuer,nn )" .*tl''ûL À^ 4,,.1t "^t're.

?o,r-t oÀçL'N,' l Ftf* ,I ). -o,.,à[l.. p*l- *,L.,

2 .8 .1 .  L  Syntaxe

A";r^t &,VtE "b A J^ *'*tf* /hôr
â'Jf,t""l[^ ) )" n,*'otl* , à'*f*"* ,t
N\ouô *t"tfo*o lo nf l'o,re f ,* n,À p[p'* .

l"^
A.h,* l-i.0r""

I' o
È,À __>
p
1.2

*,d* J*r. , ^p"*;rr*o&
â le*ç*rtra^^ LooDJ-nn* Jo*t

*ot*tl.o ç" J. 1.1n"^^*^ r{yu^,},'o!^ ,} e Ju, **J"o

$ , rYo  j , , ,  ) '& ,  . , ,V^ - ^ ;  # *  t (*ro)

+ t 11'=E I û,=? I 4e U 3",,i^.9""L \ ,,,1'i{" G àeç" "À
(4G tl"r' 9^p *f [lat^d,{of,'.r ' )" 4ôb fi.1"" ÀeJpff )

Soie^th N ru\,\e, "Roi^ne fan**of. ;J*t""* àt cnoù-h.,.^rrrrtnqt )f, o\i J*

"Q,oi^* **,"Fo"0.r**^.l- *â* t r.l; â* .Roi^* hnrnqÀa0.o .^ *'J* J",Ji*.^"|

*rç.Âclr**l- J* mac\-lb-^ry',\r;aaa Jt, rîô{^4 ,,^.1','0,À"r,rr,* -04 ^oFol'i"n

N -= o(oNo...o^N^(r*, t*^ 1.Ç,.,, ,  {.nra . (, , ,  N= <"N.,,,{.N^q**^,,,),  9. *"-F;{, ' ."h^r^ J,F".trh

c{m\r¤̂ ^qb\-n"*f 4Q^.1 t*^ ,Q^.^ hr"h* i* ,,e.rrr\o^^eao J* 0(o1,,,7{6,.,. Jo^- -0o

f.À.."-0" "*- *!" o*\- -ll'Qù*j.

col\. cnoFoL;^ pexa ^rh'{.à*â f or,4 *,*tù* J. .cttJ"h-no Jo .*h,*l-. ,.*

0* +h¤â,carôMrrrr, cdrl\,,,\rn.e 4" *.o^pQ. T * .lh'1o*lt. me f*t\-
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apfo^a.îl-^e- fa,- A'*u I"^ )ar* -{r/n funôtl.)*\rv*e.
V P o e 9 , " .  ( P o =  u L n , p L " , t ) +  ( L . + L g \

2 .8 .1 .2  Sémant ique

2.8.1.2.1 Etats

U^ éh.b d',u^ f,t"xr.o ntt" l.i1-*^lti"X, n" edl noo 4aÀe-
4âFo-t-J. **h'â-0o, !l-oh *irrnor.>. t'âh^F J. .clhô-0. *l- p,Ài QoJ,. ; ,ur',\

.a,vrphrl^ J" f^o1l.'û^ùv't<. t0 -k *p*io^F"t f.^ ^vne JFilu"ltc L î;
â"1g" ,,u^ f",^rk rrlÀr'1.rre â^r t\¤t,toÀ^/me, Suçpcrono fl" .f"o ̂ er..'rhl-

ç:trnrnr*f -0errrr., n o0.r,^o Jo^* *n âsn,o*^" $ (11^" /ylo.r{, Ae ep.L$'*^ f a.à

1bx!r ̂ iurf0.+'r.') , Lid FJ ^.Àoi" H *r1' ̂ ,,,1 /0d*"F J" -Yr= (t)*S) "r"a[-a.
ÀÀ" L,rv\e f^"lJntr F.hp" J. 4ro^rr""nLl. ù J"o ^,o,rr'otl, ào* .0t*-r.,,k1"
S J* ^o0*rr- J* .trclu obl- .

Fr.rnn"X.0"- o,k ,.O'o^ro*h!e s[Ps]l )r^ éFot^ â^ ;*t; Ps l
eot :

S [ P s ] t  =  { L e # ,  P s = o t L , È } " . 4

2.8.1,.2.2 Actions

r..rla1a*l feÀ beooi,' J*^o !a pn".F" ). m"**rnu- )- arF,'ato 1*' porb

n*nt- o.,o.J"t'}=â 1"^ 
.0* 

fF(r1fa/wvynrâ r4"".,"i;r)^, ffiotÂ./) J.+bd'/t t

n [Ès] = l*]
o* t*! ..ol' ,{!"f,'* lznigue 1.re rnoda avtre,fl^am Arr- l* p*'L,
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L^ âlah i^il-,'arro drrr.,n fq.otla^tuy'\a 1.1u"^h'u.{- Ps Èdnt-.*r".Hd,..-l

trjr:
a[Psï e (sfe"n -* lr,lf])
sIPs.n (<!r'r>) = [R = L:x]

2.8.1.2.3 Etats initiaux

2.8.1.2.4 Relation de transition

14 n'0al'ino J.

oJy"^^T-,'.L Ps "l- ÀdÀ
À"rnnl','cn g[PsX "*b* rtrv\ 'rï"L {L,M) d* 

Y,W"
A{rceln¤rr,^.u 1L',A' > ( n')X ,n " d4ha ) ^l- J. f*ï.

t*'
L[PsIl ¤ ((sIPsX x s[,Psn)* lË,ff i l
bIPs n((L,ra),(U,M'>) = t :nd IP"n(r-,t')(m) ^ 4gt9 [P']64(m,n')1

(L',lt'1 eol- "PtLY"-b lv.^cce,v.e:;,- J" <L/M) ln rI p.r0.,ooorL ai .ll"ni-rlin J''u,

faÀ J* f\r1fo,'wvrr\. A4"*l;r!- Pu ilL fà, L ). .*l-";l- L )",un QVI-"L
m.-imoûe tÂ o fo* "ffrl J. )+Ù"rr* !" .*F-0. Eyt ( ( l-..0, 1".
**************** � l [Ps](t,r')(tl) *ol- o,oi) .f J" .f'o^,X* p'ilb,l- n*Â"i,." eâl ;r1r (re!, ye
4gfEI P"](t-)(n,r'r') -l-''* ) .

I l"hal- *.,l, o,^u. fû<- 4*.1 LF". *oJrf,'"' 
1 

*. .'troa, -uare. ****J"
â'aff"&}*f,on, $^. "Nf"rhf;^ op/,"lo'^" V,=? aff.À À^Àe ,ol"r'n

1ut0"*1* )u $ + 0* ^ra^,'*1,.1. v, d*" .{fe*hal,'*, {,= E "Îf-L à V -0q
.qPerr^. E[EI(M) à. "0lop'.enor'on E à^* lïla] *Àol* M ô 8o ,c,^,'oLl.V.

l',*o,^p0.li*, !" À'*f;rue, IEe (t-(tl-$)-* $)) J* c4rf4¤̂ ôr'r\a .n'ol-poo op"!f't'.,

A*S[ .Ps] l ( t ) (m,n ' )  =  (P==qf i  V,=E;  F =+

Ylrt'e (f-v).tm'(w\= M(w)l  ̂ m'(v)= E[e](m)
l (P .  =  aL :  v :=  l l  p  à

Vvl e (Ù'v ).[m(w\ = m (w)]

I  t t ,= t t  )
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Fo,,r^ âJ{;d^ !" ."onh;0. rn ouâ *pl'** J.^^"i" lo n*,lm J,'g ".
B e (é * ((û* S )-*l& 11])) J* e^-pvorr,,cno .l,",o!.l*n- F"Q0" 1u- e[s](]4) nàt

l-, rn. ta *jo[-i* J. Àor,^rih'* qry|f prn(L,L/X M)
*^l* 4t LUJ- J. .*l'"â0. L ol- pao n\euier,v ;l )ot* ,P';I.l *.jroi^o M *l
\ r À ' ,  . Ldefwl.Fo't" cqÀ cdvwv\^g Du,tt- :' |  I

:uA f P'n (r,r)(m)
l-  

t  Ps  =  dL :
V

p s = a L :
V

Ps  =  aL ;
V

P s =  o ( L :
\/

.., P" = o( L:
J

=

e&iF; r', p
Y , = E ; d : p  I  M e { $ ( e I e ] )

V : " ? 1  L f : p
"Qoe Ps' f. : L': è

I

# ;  t " P

l
r(

)
^

r l

t (  P s = q L : i f B F h e m t - r È
v T lps=_ .xL, .",lg e fo u',p
V

,  P s =  ' t , . h ; 0 .  B  &  L t r T o 1 , , . . i  L - - . r . .  1 - - r ;  L t  o J ;  p
Ii i4 ¤ "lS (ts['tsn) I IB[bI(r4)

P. = q L , il B Fj35 P"' :lne. L', A
v - . F l

P t =  q L , , , 2 h . i g  B &  P = ' e J ,  L ' , F
v l

Pt :  n  n" l ' i l=  B d9 Lo: Io) . , . i  L ._n r  r^ . ,  )  Lrd )  L ' ,  P
v\e 4un (iB [nX) ,r -BEBI (M)

Fcn er.¤-^,^ç{L , x .0" .^fô-0" *l- or, fr.,.^,b L *,**} J^"^iu}u r^" bouo0" çU-{t
âr î; ^ou ,'*r'r"tv.rprn .o1^ or,*1" "*f'al. f*" *, po,r f I y'Jâ'1^..0o {'r'r'r^;ù
,^n*r^Ju J" pon ",t N 0..l.*1-*h k-' JJN;'"1^-, .0" "rhâr. ^^h J.4 bor./. *'.0"
I-*l' .ol- \*'* "t^?,i"' ..l- {*.* ".t- l- f"t*" llo^ne-|.. *' L ( ïi t h 1o^ J-
frtrcc*,ntr-r-r-) ^i 0'h*F ,n'oohf"" J"'+;J (o 1* f-J.;"t, .w*e er,rettt. à .l'roi*l-,a/t),
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2.8.1.2.5 Traces

'Lo r'ÀJ,1,^^r- d',r,n I*t** xi1"".*VJ- P' e & *l- :

< s E Pslt , R EP"-n , E ( . E P' Tl, g 6Èsn I t I P" n, e[P' I )

2 .8 .  L .3  Exemple

!. t^'1x*" r*1o"hiJ ,"t',**^t "JJ" ù't' T*L $).o

P:  = . .1  I

g!& r.,>o âo
p , =  x x p j

t l  l :  N - 4 1

"3r

"l- )ûLq *l,U!- f* i{0,*h. qu"21* *Jll,À* J" 1n..-*.
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2.8.2 PROGRAMMES PARALLELES ASYNCHRONES

2.8 .2 .1  Syntaxe

l)r^ f,t-"^*" 4"^oQ!"!. "ar1arJr*t" Pfo *f .r.p""i A'^n 1*.8'J.
l"1"e^Ji.L P", /t rirùi Je -f***.^" ,oJy.*h,.À E P,,,a" I\ ,,.11 P,ra^.,, n fal.h1"",*t )-
ttlaràbl- 

n%t"!* 
<dr^/il\{/n{a .l pe- )ir""Q"rtL e"\ 4*o-0F.0". J. man^i,à or,X^n.lo,"r,te,

Mmmmmmmmmmmmmmmm � r^itâ â l-,,t\ 1^lX.à. Éyr*8i.8- P.o'

?yo ---- fi [ P*, il,., lt &o*-. n; û' ('>n )

l* 1^,;,r** "o,tr^J.^** Pua., , Len nonF )* !Àl^ J" u*-l*L
^1^.L,-o, JFi1""F"; i

?no------ S", Eo" i ^. ) 8^-^ .Bo^-^) #*, 6>,n)

Chol't<- o."r.**Je al.lrnc-lr,r.r,,,e- -l t'rt" ** o^J. *'yrrlirl!"
("N. 2,r...r1 ou ["aa -rr,r. ,ùl^- )" ,t*r ^A* wyr,"li"Q.l- Ps ,,-Jurl.!ra J.

*"-iù -'' J-tUAl. , c-ç T- ,n1l'çra ^rt-ano t P" I

Bo  ,  ^$+ |  Û ,=E l f ,=?  l4 -æt l *9nonr !^ "  9 " " " f "  I
*1".^Q. & ào 9oo "à" | +Al

2.8.2.2 Sémant ique

2.8.2.2.1 Etats

U^ ll& J'.rl ,fr1n*" P1.e. = Ps I Pn.q,lT..,llFra'^-,]j Pt: eot- -rl,mo p"

4Jl-al' J" *",.F"iO , il"k *.).d" y oi .lt:U""h c'/*o^. ^?f.ù- À"' *ol.r^ Jo"-
S 4uo, 'on^â[l- f"-h" XL t. ll"'f'af J. .*h+0. -t- *o Jh'1'tl-c T"^^L L
*k â0" *F Ja,^^. ,0e f"i\^A. Ps "o .fo 1o.t-{*J- P"' o,L a/t\ fr,f/..-
( Lo 7 ,,,, L*-, ) J. f "* )o *tl"i{. I* )J.,tùe^tL '*rp.-rl.ôrnn.rrb / àt-"}- J¤
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"*h^iQ. J* y* P,"ao,.,, , P*^-^ f hz âJl,ouh".,h ùÂ f^oalaA..
Ffn^ncl-0",{l e*b rnou. JJ{",rr:nro,r.o r

S IPçoX =  (1 t . f ,  Ps=otLrp  v  Ès !qL ,F ]  r  r [ r t te f , - ;  ?nn- .=oL,P] )  x  J f ,

i.s.z.z.z Acrions

{.,.e0 arhifiD ârr 1."1"*t-ne Ps[F.o"g.,. l lPvo*-.n; Pt' a,rnb î_,0,-,n-'rrç!
",lreopanJo*t *.l1..rlà",*"^^t à ,rrm 4"o Ja^^o .tro 1"18là., 9.4'*r"nr^ P,+*, "f

A [.P1a.n = là,fj] , ^

2.&.2.2.3 Etats initiaux

L'no/oathiar' ârr f*t*. eôrwmc ^cf,- o*. 1"*t àt"',rh,;" A* ï,IUJ" )"^-

,. '.ra ëLrk ̂ .,koir. 1"O*7*e ',

e[.P1*n " (s I Pf*J -" lË, ff ])
e  [Ppe 'n (o )  =  [ r t eaê ,  M.JC.  6341 ,M) , r  P fqeL , * l

2.8.2.2.4 Relation de transition :

fo *rO"han J" b*a*.r'l-,an

t [ .P1oX e (rr,P1ex* ((sEPf"trx s IP1"X)*l t ,çf])

^L );+'^'- f* caa r
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L'sr".!-,.l"iôô )* yiQ"J. 'l- J, ytiQrà. *l- f.*"o.^l riT-^^t,',N. ,

|  [Pfo]*(aL,M)r<Lr14/)) = [Ffr=- Psl lPro.t l , , . l l f to^-.n; P" '6 bIPs](<,,n5r4r;r ' r '>)J

b[P1aJç(<L, ,N>(L ' ,M'>)  = [ rça = Ps l [Ptco l l , , , l lPne. - .n ;P i  , r  t [P" I (<çm>,<r- l  r "n '>) ]

Nor'ro o.rnJ^o **PL ). -!tril.*|,^ ,""".O!aQ. J* 
1..-*- f* -tt/{,

^cnJO"^X" ̂ rnJ"h."r,t'it i^hc d 'e.oJorl'i""* "l ra"t i.rno *Tzrni 7"*. chaTre f * e-

flroXrrq/rv\^,v'e ""^ùh. J*. à ,z.i"t*l*" J. rrnanieie âJùtia,fÀ|. rrte o-"h'tr

at-rrni1r,.. J',tr"t -l^r".^r- P*i F.^â.ra ?* .l* t-h* Y* P*; , ie(m'vi)
nn'to.,0u"^^t fo^, Ll*/*\'* à'r^. aJ,'on o!'awri1.,c "ÀJ;i^tbl. ,t^t,,7^du

d- -0'1n1.^.0*oFi* âl*e a$"Jel,r^ oq A'.,o,r, F*F Jl^-" c6y1rr o,",â. ney"^l,u!!.

(r{. e +,,t.g.[) oe .",vcùLe.. .r .0'*..L1-,'on L' ,^. IÀF. )u strrr,rvraa,rJra *ifr^rf,rQLu

{Pt} a^ ,'*r!t^i^ *,.Fu.00.., Far,tn.Q2o"",,"t, r

b I Pf *]i( (< 1", .,, t L n-t] tra )r << L'0, .,,, L'"_. >, M,)) =

[P1e = Ps l[ È'ro" 11.., ll P',,0"-. Jl ; P"' ir nCl e (rn,., L) . (j = Ll À

(g[P.orn (<tr,tt),1t1,r.'t'1 v (F,a.= cLrr{Ps'}ilrp À Ps'=L,t t', ̂  Ll[Ps:'llftr,m>r<{r'>))!

2.8.2.2.5 Traces

N o.ro J.li",i^^.^^^

Z [ .Ppo]  =  Z4s [Ppon,  A IPpaX,  e  f ip fon ,  t IPpe[ )



Ce 1"t ".t"-ptnd à ,&tar's
-falp"f-hù. àtJr';.,u.l'i.-, .u r f

B r= -t, rc. j I s,= 14g

"o/otL,'rn folte e&. J- fnocteuÀ. Àq,t,rô qt&sl'n\z

Po^ ..,4,^i1-r^b, Lt"o/c,rli n d- f.ot\D.ronw-
ll ,{t"'0" È âo &f ed I

d  a r a r

43 r,

4 3 3

P l r . l ;

.Lr{. N >'{

{ r3'1

1 3 L

&33

N ; - -  N - l 1

P ù r : ù r P { i
h ;

N r = N ' , 1  ' ,

F 4 r :  t x P . l ;
f ;

qà;

à@

x \ r  
& ;

? 5 i

l l ,
4 ;  )

iP N-_o fhen-t r : '

1er* ,,r. 1a"^^d",: pe h*^.rÀ.,t e 4' ehalr*e fa-o À ttroi"*l:.n ,!e pr*"çL

"{.rcccmrr,s *t r"l-,^ll {"^ âÀ T. .0. 1'.crrr,i.,.. 4-*.rttn- *Y UIrq- "n allet-Fc.,

2 .8 .2 .3  Exemple

N,;uùnAf, .nQ*l. 2t\ qau,u m >.o :k loXl.o*t'"

I
A 4 t

, l 9 l

, , t  j :

,t t+:

4f, :

lr,l i

ù g :

1,3 :

P ' l r = 4 ;

-f,r,0. N>,1 àâ

po,," 40i0" ao,6n J*.svre

P,= Pa x Pg .0"" P: = &x P4 x Pl, L" I
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( Rerrna^1-ono o^!. la cd$\^r{r*J.- Jaff"Jahun N r= N -'1 Jg,"}

èft,- ot-æoi f. . A,rc,rz*e "snoL}-i,rn J'"'f l'.i ^n Lt- *irnoù- À.d,' -lL,-{urh'cn

Jea 
{^o.rncur earL )" .J""-l' f"rl- â}* *h'*oi".,^ f +*Lt forv 4t^r^r L

f'roceaaua ) ,
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2.8.3 PROGRAMMES PARALLBLES COMMUNICANTS

2.8 .3 .1 -  Syntaxe

Pr*" ài-;rn )r^ 4,,r � 2,a,n rne^ f^oUà|.^ Àl*k"ei, où .0^ 4-,,r'r"r,*
o" o'.p.k".* o"*l ,L .rr^^^,,J^r'ï-t .pa^ Jeo ."rr.*ro^J. à'",nwoi "l à. ,.u'jF,'*
J. ffneJêqtea plr,t trcarJ1 *, oo,^ ,ti0.À.,rro ,r.une ̂tarre'a^^l'e J. c.sP (Ftoar.e[fa]) ,i

-0e" ..or* ,',a^^J* ). crsrrvmrau"rzl.,'.m ,tk!Àrr.t J*o c."rr.,^tq *, Itu, ,t /nô/rr

J* 4rrh* f^rv^a4rr>, P*r, nnÀFa^'JI'i "t1e0*o/ /$ou.ô 11 '*1,'Q^i^6"* 
f*

J" *or,ioU- -/.o"n\- auc{ rroE^o à^ -or".'ctf<o X%8"0^ (1^ ^" t.rr^r.rh
â.F'.¤- .'.i ..x'^^r0l"rl mi *o&$'"L f* l* or*F*o yau*',ta) ,

oQ" ---, & [ fo." 11... [ 9..,n-. J, 5à' (">r)

U,1'^-cîJtt'rA *l-*-," lÀt æ1..r.J,rll" ). "*nnnno^)^ i

G. -** &o',8.o;.." i  X*-. ,3"^-. ) #*: (,m>,4)

clral;r" ..,.**,',J" ll-a^rf ,rd/v\e o-*r1o J" aatfi,ncfurrrre Gl. z,e.z.t) o,r- )^/tt e'$^tti

à" rmerso{e. Àr,t "*4- n,ûtrÀ ) r$^e xe*1hcn J" rmeme{e N)r\- ̂ à2uo^

otr- e^cÈ1"L tr^^e. carflv,,laa^Jz o0l-urtnr,ol-*a t- 4u'tnrel L æQ.rli*rt'

A),LR. c<rflv{t\,^^'*F,"n ararrzrni +0"-a"" oQlr,r^ol';- So,-l- eh ;rrrû
t '

e^nre,r.lLl.- J" W ) /où1r,,: a^:dl\À i

Oc --* Ae+ Ifr,=E I Ù,.1 I *f o the^., 9t n "!^" g*. È
*h^0" 6 L st -c uà |  {5?}  I  ehtg |  ¤hlû |
 a s  i l l i , &  * ù % {

*W , ê ; Eht.Z fl.,enn Ptc | 6; gh? ù rh*r P*



2 - 7 8

2.8.3.2 Sémant ique

Hoaae r,"a,,tra*F {*} e.ucx^\e ,â4p"1-\ùe Jrdl.u'l-J ^{r^. f'""..-hon
Jeo f*ft"n"*^oa Cs | / Q^ oeko*|,' 1aa J* f \.otRarwrne. faiaUt1^
caryvr{\.rrÀt.*.h nnl- en;Q^;"" a,' ".@" J* fxrtxa/0^r/yrci a,t.tr+"S..me.o
n"*1 s.{ eQ T 

c{ncr.^,âôs !- .ft ^*tJ* àz ccrnmcrnr'crzFron. be^l.o la

Ptul-c, A* 1*oXno1fi. , rvrât.r.ô a,r)d\a i

Ppc = Ps l[ Pt" 11,., I hc^_.ll; P"'

2.8.3.2.1 Etats

Convme ?y\ 1,,8.û,1,.4 ) N\o!â J.{;Aa^" :

S I P p . n  =  ( { r e f  '  È s = v L , p  v  P s ' = n 1 , , Ê } u X " t L e E , P n " . = " L , P } )  *  4

2.8.3.2.2 Actions

l- ,eo r"Fiono â-t  f rXrr"^"r .  Psl [Prcott  . . . t |  P*.- .n;Pu'o;  Ê*,0, . , ' ,^-^,d
*,n p"nJ*^l o^p"rh*"^t.^^l à ,,.rrr 4oa à"t,^ l. 1,.ù./...Je, l. f4.ttctttttr' P'"c4

,y L g*l{-J" c.srr^rrr e ¤/n z,?.2,I,2 , 48.'- .!t*or^!|.. )^ r':c.,Nta;,r^ ^V^o"o^,L

àc^- !" f'.ocl,to/wune

Ê [ È p c ]  =  l t , + ] t  m  " t S e  ? h '  P p c = x c l ' P ]

2.8.3.2.3 Etats initiaux

Ccr'rmg elr t,,8,9,.g,,a / mouâ J/+Mcry\ô i

e [Ppc[  e  (s f \ -n* f t , f f ] )
e [ n p . n ( r )  ;  [ r L e 8 , m e ù ( .  A = ( 1 , t 4 ) n  P ç c = L , x J



2 - 7 9

l'.ol".rh.rn â'urn f* àl"run f-T*" l"noQI;Q. "orn,rn,rrnr.arl cof

,u".niQair,r. à nQ!" J',urn .t\rX,ta/Ywync *0.6".R-rne I 
,^ ce T c.6-o.eeuumr-

!^ *onwro^J*^ à" "ornvnu^nj.ral,'.m. Poru *f[# à d6.3.t,tn, ro,ra ,tdtro*h,"^

ls'nc à ," *O*FJ.* J" ,h-aa,,r..r.l','-n r.L/n crza 1.rrr c4r!Nàf*"L e--

-0'r""J. tf,'^ dl.rrng c$rury\u^j"*[,',rn i

E IPp" nO (n Lol ,,,1 L^-^), i l  ), (( L'", ,,., l"-.), H,)) =

I ep" = Ps I Ptcoll ,,, l[ Ptc*-. n ,, P"' ^

l i , ie 'n.  (  Po" '  = o{ L; :  ch!E ;  r - j , ,  P
v
(Po",  = q Li '  æ. AQ ̂ , . ,  a A - .g l  , r  â&el .

A0[= È., ;  cÀle ths{ '  { r^? n He 4SU(rD[e.n\  n e[gnl(n)))
^

YI . {U (E rEn)
^

(  P * { = T L d : c h ? v i  t - i , 5
v (

(Frci = tll : 4i n4 *... "r-nÇ * r- 31e 1,

tla,,o .oio.rt-^t .jaq0orur"*h P. ceÀ( (

.*n.neo^À. eOt-*ro"fÀ?. r

A
Att 'r=Bo;ch?v 1\31 Ui,5 r. MefulraUe;$r, e[uon(r,r)))

V & , e ( n ' l t , { } ) . 1 ' a . L r
m'(v) -- E[E](M) r Vw e (tI" v) . ( t{'(N\ = n (w\) I

cà'/\Àfcm âr h a' la pc'l}i" àt.gt^e

bIPF"nr(<a L,, . , . ,  L^_. ] ,  M],,  (  L' , , , , , ,  Lr, , ,- .>, M')) =

[ep" -= Ps I Prc ll,,,tl Pr.^-.I11 Ps' ^ Vie(rnnri\. tl= aj
( r r Ft"rn ({ L;, r.rr), <L' � r, m' � >)

v
(F. . r= qLt ,  +P""$;  t - t , r  p  1 Ps"= L: {11 ' ,  , t  b [ .Pson"(<u,m>r( t ' ,m'>))

v
(Ptcr= q ee Aq *,,,  * P L;: e! , , ,  q! At[-, a; Lrr, t  ^ Mro* )) l
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2.8.3.2.5 Traces

h nÀ **F,^1+r, J ',ct^ 
frrttq/ïtvy{rs .çona0.'Q" .orr.,vn,.u,".'.n .1- Ff "

ùtl ',

(  s  I  Ff"  ] ,  I  [ t1*n,  E.  sIPgc] ,  * [P1.  1,  b l lPp"n,  Éf  Pf"X>>

2.S.33- Exemples

E n - m  p P "  t . 8 , 3 , 3 - , {
æ l æ

Le, .f:Àr.oI<.qrnnnre 
1*.oCI;{" D.ùa^.t "Jq0*" "tu^e. Xr-Fran -,,h'7r, .

r%,"n"-1*ta T 
g" holultrto--" I,tece^y.tr\ W -!" "â[" L .^Yôbq .

(ltt"t â.ç,t' ettæ. "[* r,rol-al-,',La PaocoL) !" t$f" ]rQma0 = (o^t) .f le

Io ^t-r'aLf" hâ r xi1"aQ, t ilM lrn'uo* Pl AmX ( *,y"".|^^nt f ? Am.4)

-. +ort* "0* ln-a-o*ùoioq ( rraç"Jw"er*e.^,f ""r4|-ion) dLr a.1"o0 ).I

r i '

ffitrr
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o' 
[ "t 

^[*oo ..h*. J,
,t2,,

Pl u'nt ;
, r3 l

vl ArnX i
' l l+ l

ù t
)12

II
L1: ,

*L.'{. fnt* âa
$2r

Pl' F/î.-t ;
13: \

vlq/ût i
? \ r  

I

ù ;
&f:

lt '
3,1:' 

"kQ' ,h"' d"
3?r

l? f i 'nX i
1 5 ;

v ? '$*{l
3 h r

ed;
3f:n,

,1,,

&,r'no^1..olo T. ï'"^tf*; Jo^- nrt^4 2"Ji,tn r''th'1e Jot^"/ r" al-

fa" f.t-" 0- .

Pq^- .,snhna , ,Q)'. 'tlc.l- âar", fu ^rear,t'onn A,rrào^h., oi. 0t4r4rll;. "l'e{;fJ

{olLl. ^V ^,,rcx.'o r.e, f ù o,.ra .oJ^^ .-Qq nro0* & nrhrt[* .] {. "^F*^* 1

à" 0" +.'0:t â' *tf-JÈ <.d\ rr\e Àrùf i
s= o )" Ar^mafl,u *l- o,urt

s-- L 0" ".^*çh,'* *t- f"-.1 .
.}-.^*it ,- 7^or"'.o,,- î n\'4. f* J*or^JJ à J- f..- ^A;
( " ï  ( \ ouâ  mohm î=g  J  i= ' r )

s=if J. ^d,\41\^*- ."F{*"rn"t, .{0 q d.f.' {"a'u'H îùv l. f,*,tt r* L "t

¤̂ ^ {"riFs .Q. ç-."'"'ua ï a )rt^"^ ),r! à -!" l*Ài+).
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ô..

g t = 0 i
^ ," I I .

lL. , t1:
-[*'0.

"lt:

.{3i

,th:

.15:
o À ;

,, 4C:
ll

9l:
*k'0.

22'.

?,3:

t t ,

lJt

3 , , - - 4  4 9  5 : = - l X 1

s , - - L  e g D e  5 r = t , 1 ;

$.*n*^Ào J'"-# *. s<..b,'an c*['1""!

t*"F^Àoh,'^ àlul-\"i e^r s<,\on cn^l'ignÏ

loÀ'. l. Q. s"ol','.nn e*\'''1"-\

oJ i

fn ^u. Ao

3 3 r

311 :

3f, ;

? . r .

3+:

38'.
o â l

3 X ,
I ,r.. '

^9

*
m

*

*

4ô ..

(s= r) 1 P,t.? A.n.1 l-\",', oÀjp Is -

( S = c . ù ;  v ? N . , . 1  h \ e , r ,  S : = 1 , , j  F f ? A n { j

( s = e \ ;  P r ? A ^ ^ , 1  b  o l l ;
1s=ar,\; I ? A^,'1 t\* s'.=..1) t4). A'r,X ',

((s=.1) n 1s=r.)); I ? n",,,1 h\:f s:=ô,i

v ! N^r\)

& 4
i{ 5--o h\exr

T

Pl I 4.,'.[ ;

frure d-

it s=o Fhe.r,-T

nl  I  A^nx;
V  1  A^n \ ;

ll *'
31r 

^!','Q".
3x-.
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Àri^rq^f ($aorE t+al ) "d"Qà" .Qo Ja..rno-,a* o.' J. l
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EqennpP.  3.8.3,3,  &æ l -

h t'.otïar$e'ne
rn¤̂ Àqt¤Â à'tr,nt 

1'wd.rrclc.r-uu 
^rc^À ,urtt ..ar,oo*,r*a,l-*," 4rt'4 J,ttô l-aa,npcn fe

.+A"t'\"* !^ f{*^ ; !^ ,^'o[l-

Ltns a'r'q*a0 - (an{) ;

2cr,t- J,r l-ç- /"rùo"^^.1 ,

N : ,t.. ,mcxirrr'T .,
orrl'puh, E p^r} , gn{{[o.. H-,,r: o.fl fqçe- rn¤̂ ôe,X¤à )
È"ff,r.
A, T*, o,,ut, T , amt-eXou;

Pe, Fb, Te : tro{eanr.;

PTno , TCnq : Ào^rrl.0 ïtî"- rne'rte.t% i
PTn,  Tc^ ,  ch"  rn"0 t iq^a0 ;

A,nt r l iX,r,a0 ;

I l = 0 i

,rlLi0e I<> N âo

I i-- r+4 ,

e4;
PTa \ an[ ;

PT.rn I o,,"hç*f [tl ;
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l l , _ \
L'4mp* 'J  ù01:

co l  i

203 I

r 0  \ :

X 0 5 i

L06r

¤,03:

2t0 t

. t  11:

{l{l;

$13:

ll
lc*oo"^oft"ruJ rr:

I.n r: 01 orrl r= 0 i Pe '= {o&g ; F b ,. fqeÀe i

.lu'0c, mol- Fb Jt

& -Pe r. T.m<,0tr l+19;

Lon '.= Irn+,| '

û? o.r"l<t,n. Tc"û I Sæfferc [Otmod" iol l"hat

PT,m I s*(fcru[r,n r^oJ .ro1 t-hert

O o f  r .  2 u i + À ' ,
LoT'

ot rPe I FTÀ T A'rrrf then
t O E ;  u  -

Pe ... 1"r",3 j

e Pe r.. (xn:o"h); Tcr I am{ Fhcllt

Fb ,-- ltrg ;

T : =  o i  T e  t =  { a t o " ;, l -

t f , 0 .  - T e  *

^e @ ; Tc'm ? r,npuh E,Tl t-hc,n

T r-- T+4 I
tr Ftue I rCa ? A^n1 !h^

Te 1= fr(r|3 I
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eÀ')

ù;

i t :
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3S:

3C1
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38i
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2.8.4 PROGRAMMES PARALLELES FAIBLEMENT EQUITABLES

2.8 .4 .1  Syntaxe

Po.r+ ,ou*np0,,{r* rûouâ oJopl-cna -I"a rrnâ.,*rrz ot"h* T* fo* .0^

ftædrtamTnea aat{.n<"hlrrnea :

9f. ---* Qo

2.8.4.2 Sémant ique

Le ̂ ;'"hî" àt^un l*?*" 1*eAIJ. {";al^6 .il-eLlc

f*h êt-te. JJ{-il<- J" ma,nià+ J?'r^r*!""tL (4, , +,3,t)
- côft/r{E {e'.eoF',^'h''n W{**(<s[h',r!,nfiPpwlrZ(s[Pp*n, A[Ppw],t[Pf*n, t[fpu$;

ar o( },',o,.* 1|"rtl.*.,*"b â1^iF"Ll- )o "ût pdn**r,y. J* f{,*-
y*,aNàQ^

- fa)w ^.o.r,Jo u a^rcc I" WÂ^"lh y" J^.,

< s fipp*Xnl A[Èpwn,I(s[Fpwnf nger*n, bfiPp*trf a[Pg*nÉ> à -0c. {n,}in #, e
!V"I^ 1*à.

2.8.4.3 Exemple

Â;t. Fe(z->v) --n oyir,ale,u., r^.r* i* *h'* . .S';.0 yra)" an f,"L
l*" J* ,0L"'",,.1'i* J^ ryx,t a/nvn, f*Q0à0" +"'U*".^b éT;|-"LL À'.lla,^t
Ae. hzu,min<- oûler- )),^e. *Qut* {Âe0. f à. F t"80. î*. F(f) =,P .
LR- çnr<r*irn f'.,cce>àrtÂ oh"^ù. -* .y"tt*V +;*. ,pa.r."r'ri -0* o^l^in* nl-"ttFo**rt
*ta!;{' .h ). J.-,ro.id,e f*r.r*.r oh*'tn. 1'.,^mi }* "^^Fi.^o filhf" o.^
*,"t". Lr\f"Hk drJ4l-"' +"Jt[ eot J,,,nc *ol^*o fo* X**^]*
!" f-"*;arr.n r
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2.8.5 PROGRAMMES PARALLELES SYNCHRONES

De, nmn['.r^* lo?.,],'* c,.l- Jl'. 4-ro7*"L fa* o.1o"l,*.*io* J*

frrJoc.rr'rrô 1-*Qli-0- -p"^l'"1.-*f )* J *r"i. cô0^.rrvur/ilca . Em X&AoL , e!!-

1.;.ltr^^h p'.dnnp0""'L à l}a)'t J. -0o ,noF;^ .f'.^^ril-;e À- nâ*pt r^*

(uliR"F,* [ta]) . Ct*V 0o oo0J,'* T" ^ot*, a,r]6rm {¤-l-¤̂  ue arrnvw\a- ttu',t7Q"

e^n (oq.lôdn J<- pa Xâi^'"0.L' .f )o pe ".-'Pol'ôo nù"pA*UFJ.

2 .8 .5 .1 ,  Syntaxe

h l,6nl-""*.. à* f\ôXnorm/rneô ça,,,aQh\e. p\^o[^^-*

4r --* go [9*, 11,,. [ f,z^ -"nifu' (*r.)

"" ùfi]â. À" 9o rpl^o^.. J* f.-t"^-,u ç^olfûo *"6^.L*- f. f^ 9. N";L
T. 

l* 
f.oc'r6rrrD 

l$.ncLonea

ornF J* l*h^ ào .*ro J* n.y^À^.l^* Li,'*V"L . Q" * J- ry'.l,r.orea

foutd âl-'t-" tuv\& c.sm,,moarJc, éy.*li"@. ou b.t/l )ù^e- "7(.,'oF'n 
f 

otr ù a{r-t

rr^r\ ,oJ-^çf,"n., Àih ge e tl .lr/$ --*tl. A ôû nr.'J" J. ^.r4^.'a[L

o"l* rllt** 7 ôo.,â a.4Iû A

En ------ 4+ I {,}'=E t Û'=? I 4é [911 F*n "0^. 9*, p I
*tn:Q. é d. 3* à I A(f.) I q(pe,)

' Cucrunne- fo* .0* ourl* o*'*U* , !- J.-.,0"r,-c'l','ono J. nurJn"pl^r^."1

(s:,u s" !y.l- r") ponU !o;r^ ÂpQ.'..t . Na,ra *.tf^c.Ldfiô Y*J""^t y'"N^
"-o ie^r} d. t-"J o",h*çh"r. 5z e ,fl. J rrr^e ̂ roP.rr^ ;'l.io0. -^h'à gggg(se)
("okJ ro u'- Jrroua) .
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la. ".-À^k"n^ À. ,^rtth,t-l^" 
f 

)^ rÂoph* m'opp-.rÀ ,r^k y-
-Qlnt". T* )a),^o !^ c*r.,rnaar.ier f .L g .? T* 

-0- "'fi,- *.^obt /n4-

fer.^^te,.,t ,fraÀ Tfr..ûh" Jorro cq ,^-ft*rli.ma panl' Iroi/kullro :

(L (p1^=vE.p  r  E=c /vF ' )u (Pç '  =  qV, '  p )v (Pp '=aBp Â B=o( /vP ' ) l  o  v {se)
(t t  Pp= vç(v)F) v (P1' = qt(v) P)l a ve se)

2.8.5.2 Sémant ique

bc ,tr;' ncm[.rcruea J"4^iti.mÀ opâ.1'iann.0/- J. Io p.."r,^hy" J.,

,oÂoph-* ^t- Jk' ,1*,f*â. beo à;?l-;r po*rot p*ù^ .'^h* æa
Je'+û^il-"^, .,h.ir-.b I*+- à. ^"[f;-p* 4h* )" ^p^l-rr*^.L
1',o* !* 4,.oy^^* ,o 1^rr 

,0% ,r,.['''{,rar"h'. l- J"ft'l-,'^ T ,rrorrô

f@*,Feôô^ô Fe *.rb {,J.,0" à -0q. JJf,^''h'* 'ntÀa\" à* sidRal-tagea"l , r:r.,"rr

+o& àz ^xre j'tefi T, , s'q 4u.r,',r, a
rFn.aL'X,,.o ). {"À'rr J* +nôcerimê a
à'oftr,.}.. D"^\l- rrlr; 0* , rmaiÀ $"t-,wr
A" biÀfuh,q a^L¤J f.'0- )'a-tr^,b" Àù
erh- pF*oFJ?'...

s*^o -0e r-.k â- ,fo,.o.Xr,.r1\e , r{\ouâ f**" Pf " = Ps [P',4"11.,. \lPta^-n lllPs'.

2.8.5.2.1 Etats

h ÀP*-^,- a)eL }eo Jt-rt J* ln,oq*^r** 4^Wi!- or,çnJr*n-

C"f . r,a,t,t,r) -t- ?,'à t-""1- oÂo1h^. se- e Ve s t' enl d$'u'et ^!,n. uoQ*

-,.hià "| *o I'Q. J ra.$or.l-" J" -fr..*. " . ?o,u ^ÂpL$* 1 Ntor.b *l1-o*
tç fu # *f.Ae^JâM Ia 4'Q" J'oJte.rJ-. f..rw ,a ̂ è Ë1,u.^* (-.^r,f^"!!,tn,",^b
^rdÂ. ) à t;in,.',h J. rn



2 -  8 9

c [P4s !  =  {u " { ,  Ps=*L ,p  r  ?s ' zxL ' f }  u  r l * {Le¤:  p , r . "=<L , f }

S [lç"n = c[PpsX , Xox (fe* ar<'\

2.8.5.2.2 Actions

/.. aeh'.r^A A" f*X^*. .1o*o(0è0e lpÀ-tn" P;s = P" l[ P*o 11,,,ll Pu,-, nlPs'

o^t-,
f- .^*"p*Jo-h ; l'*Ju'lJ,m J'^ f* â^ y{,Qil. P'

à' ""^tç^J"*b a -iLi.-linr àt,.,.,,n f* J, ""ol-0"J" P.'
L .rrup^J"t à "[r*r/"-f,ô^ àt* 1ot À- {noczr*w P,.. , iem

b&&* 1^r'lr*e opâo'l.,on Àrr, .,.trt n.À",1o1'"*1

k.o*^.r,o^J" f (S") Janne griu a- )*^n e,.f,'cno .1"*.'kl-, à po,roù !.a-

rmàe- e,vr c.S"^rF" ( (t*L*Q" "rt p.^i^ne, J !^ ";"d! fa'L rrr^ -th@ f*"*
"^:r'$"t rvv\ u(9e)) o.r ). ço o4" J^r. n"hoç[,-. ' � ,

gF.,L) " r.erp*r.d à l'"-.Lf,'a, ). 0* .*rrl'*or.J" f (se,) fq 0. 1^-,ox"u fu^;

?" 9'c-t"1,..'te' {c ,t*,Âc. o' o{f"^tl-e )t * P*n"* A^*f '0e- ooJta1Nt'ru' Se'

f6.,;) .*,*p^J ù 4lo^Jrnt,'rn )t 0o *..r**^Jc ç (se) 1on l. f\o@r"tr^ P"9

eh a, f**t" 
)..- "oJ^oplt-. f^ * .l^'urc¤ÂèrÂ

le *or.Jo g(S.) Jo,,.,n. l,t, ; Ao,t,o o$,'^o 4-r."bl- il^ 1-''û,4 àV

?\L /oôt\ run f+ocerbuA e^n a"he^"h,- 1-';) +*rI ninùQle^
I

ù(s.,i\ ,0"1**lrl^ Fêd "*Jt h ,r^t ."n^*^J" ù(se) T, Æù ,.0. o"Jtn*ph*

ala.l 1^r'crrcrrrr,1 ^rhe t.oc'^ùua r*ti..lo^l" "h"ttL bÂràcL n"Â"yha-

ç(s",4\ l.4r'roa.u.vu'o P,-' "'rit ^. ."r.,\rr,,or.^J. 9(s") 1.^r "ArLù 9. ,J*<..1.l*

.b f"^ ^rI' a.L Jf..oc¤/ê{â P*i 1,- LV,ù} �  * olle^^l-" J- l. ta,tr¤.L.

tl o.ra aelrrrÀa J*.. i

nffp'J = fç,,d\t m u {s(s",1),4(se,;)rt(s", i),ç6", ' , j)  ,  seeôè r. i , jem n ;+i i



2-90

bq,uo ,rrn dl-q,l- t^;h'aQ, .0. .onf*ô0E ^Y ^ JJt"i &. 1'trtrr.ar"uwrc.. l*n o^ap|t-co

Seeùq, ant- -Qo ..ro00.,* ÀiFia0" r4g(se) (ài!,^^. fa* 't \e. J.0*cF,',rr,,,,, ) .Y 0o N;8.
âf",$"th. .,,tr.r'"/ -l' *J" ',

e[pça!(a) z L:LeJ, rlte J(" , Qe(9e-- n,(') ( b-- 1L,M,4) n Pf'= L:{ ^

rù ce e ¤ . (M (se) = *3s (s.) I Ç(s.)= < ))l

2.8.5.2.4 Relation de transition

?ou^ -I"nq.tr 'ons *,È'e 
o,,, , ,n-A -0a *OaFiËn Je À.a,uer'h'"n eot'p^i0ar,e, A

oQh J* f*t* 7*o&û^ *1r'J,r,.,n- GN. :.a. ,'2"\ t It u,,l* .J-8" +iQr-
llo$" 'l-. J* nâ*p}.^* on'âharrt loo *"Jrfr*1 +* * o.f,'^o). trg .ô"^r.'..'.t
âloio,rFe^ Tù* ..o.À -*-tponJr.*t à .Ore^^J.r h'on àl^e *",u,J" "w),t ,.i{l

trloç1.r,* :

b I Pf tno1r., r\(( L", "' r 1,.-,r ), H rQ ), (11 o r ̂  t L! ^-, >rm',Q'>) =

[f1r = Ps[P.ô"ll,,, l lPoa^-.It1Ps' , '  Por,.=o(r-": ç(s");P r M(s")ço ̂

t0e lq6"1l. Q6.)o+; r tRe o. t-'.=t-o r Mr.t't r 4is")" (Q{se)"<i>) n

{sr*< (dPe.-se). q'6s^;=gqsnn) I

(Lc. 1'wrztrt^ P*, .."i"..L ,f(5") Jt" 1^,. 0- FJ^aPh* ^ ,ts'u'e païeut-

*JX.!ù. ou "..d" "T 1,.'.,* À f\oc?r."' P-, ,t'*l 7ao )*o !" Nt'l-
ârott".^l-" L Pra; ",oho Ào^^o .to P,'0" )talI.^^lz ol !.

.-,*|'.,i$. *"h a.uq anârn- f"l^^} J, -frnoTa,arvnne- ).

u I Pf " X+ 
1r.,r) 

( <t Lo, "'' L"-. )' M,Q ),, <t L',' "'' L'*-t >,, pr " ç' )) =

[e1s= PsI P"a,tl,,,l lP',4"-.Il;Pr' ,r Pr1= aL.: f (s.); L!' f rr t4(s.)to ^

V&e('";\. tJo = La rr t't'(s")= r,r$e) -l r,, Vve (tl'se).Mtv)=t'l(v\ n qte]
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(/e 1',r..a,uu È*, oJ.^r-l-. ç(S") o.[". 1o" ). n"lna;plr*" a. u]ûz oo8*

tï*"Fowr"^^t ffil',i,e. . L ..*l-ô0". J* f\nee,r\rta fa/yt<- J-. !^

"*no^J* f, (se) "l Q" nafi* J" pJ*opl.^" J!v*t/^^,a ). +\,

tçe1dt(s.,;) ((r1o1,,,11*-,)rM,e>, 1< lot.,., Lî-, >, l 't 're'>) =

I pfr= Ps[Fa"1\, . . \ \P**-, , I ;PJ ,r  P,^r=vLr, {(s"),r j ,p r,  4(se)=() ^

{&e(m'i) ,Ltn=L* ^ rrts'\=}4(s")+,r ̂ Vv¤(&5ù.}4'(v\=r,t(.r) ^ q'.4 I

(t" at'*c.cæ--a P-, uol"^*J.r '0* **,o^Ju- *1s") t8"- y','tt.,r,n ^tt-

f\rcr,àtr,ô ,nt*F .^ thr.r&L p4/\. cz rÀo.pTt.r.r. . 14 ,mlrÂlt J" Pu" $-^J,tl
-La ,st*u^,.,'^)" ,t -8a ro0.r^^ À d^4\r''t .^l a-unnn^H )" 'r\.

t [ .Ff"n*F(sc/ i , i )  ( { t  1"," ' ,L.- , ) ,  A,Q\ (1Lto," ' tLk-, . }z t t ' ,4 '>\  =

[ fy= FsIP'r^r , l l . . . l lFu". ,J l ;P" '  n P*r=<Lrr  r r (s.) ; f ' r r  P ^ q1s.)=(<1>"Q'Cs")  r ' ,

Pnr.=q't; ' , ç(sà; Li ,p' r. Vk.e (,n'l; i l).1[=Le r. Mifr r. Vs*e(fe"s").qts-\ =qé^) ]

(t* 
fit{rc¤lrrâ{/ô Èrn -rl*r-h -Qa ""xrwyra,raâc- g (s.) aQaa 1^tr. 

/e 1',oc.r"raa P*,

rot e,r. t-âF. J. 0o +i0. Jâtb^h. o.,JL c.. ^Â1h-. otr efirrLr,l-e à'eÀ.nl;n Jr.

,F(tu). Dc- nno^ueè ah*n,7a I. 1a*xrrt" P.* 1*[r lo î"'U Jt"$.-h

..-F .[- f1"c!r!rrâ P*.: ,y È*i {**"Ri,^.^b ,ù^tti-Y.,.é^"^k !* .*n^o-L

*oç"&o* g(s") * 41s.))

2.8.5.2.5 Traces

baila .rr.$,e ÀFQ""*FoF,'u. J. f*1f*- 4*.oO0.T- a.À;.<. r""J".11--

,Àûr- rûônoPrto.4/bu t -0. -ont-*Â-[url.- ( "rcleàA^") ay"R"t*^.",f, .l*

,pla-f;o* ^* .0.o aoJtopl,* q 1. rt".,nn *"ï-Q.';r**b qr.,L .ûotaô4

J'Àh"$!i*rrs à'1,^0rç , T^) *,*orran". 'pJ-J,'.rn a,,Â. -l- i'^"yl^-
,t'rol- ,^[rtty; ,
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b. nmo^ ide 4A'" ob'l-"s.iL , .e}r..' Àôf"f|.Jt J'Jr;[.' f"r[|. pz h"J*i,L

f* Q. +e T* r" .0. "-"nh"â0. -\- J.,r-r^l -r,v\?- **J., +(sù ( *lJ
edÀ I'o^" i- )*o o"$,'.,np w(s",i) ocL f (s",1) *l- Fo,lbuar u,""LtaU.) "J-.

{"Fo$.*-rt -0* fÊ¤ectôuÀ câr;\Àfcryt à"-k Àe,L4 r{rv{.À Jr^^ Qo !''lr- àta:llr.;"*lz (f

e-Jo^|ion J" .0ât;"n w (s",,i\) ôs ft*^"RÀe lo **J" + (sc) (.y"* ,^t-.,hn
J" .Qforh'.,n 4(e"ri)). be. rn*â,,ne , Â Xo "*l-+0. Àt^r itaocertxt^D ^ï- Lrt*,t

".snnr\o^J. g(s"\ (*T& <&b !l.u,re- J- aJ,',t* g(s".,;\ aq ^t+ (s.rr,{),rfj

eoF Fo,1o.r.^." ..o,J"*lob\. ) J*, -f.t" 0.^* f -lo f.*oce,,.u +"^ ^t-^ .lo n*^o.,L
g(s.) (f"^ n^.trfL* â. .0lr.r*" J* cJ,'ôno t(*,t) ou 4 (s", jrd))'

fu P* ..o}L*nr-^t, mouâ JW'* -{b^-.,.U. ".a^t& J'o"l^,'*^
n t [P1s l l  =L+d ] " "  " l - f  ( se , i \ , t ( ç , 1 \ ,  see f , e  r *em]

,* !" .,o ',ç*Jt^'L.e- 
t". (A[,hs-X.**tl l l frn) fe* ca.a

{{*(U1s",r\)= {"(t(se,;\) = ç (s",i) bi" .se e¤ , ien

1o (*(se,i\ - *" (S [s",;,i)) = u(r,i) ^è^ ççe*e , L,s e n

Je (-) = =- t* a -l '  fr,F' on ien

/*^ |r.'crs,a

a,r têq2 4

ô lt  znap

.j'oo;[-o kl.
I

Z[ PFs] r*l- .!*

( # *ff*l"na,t
f ) o
Pr"

h-arrn ,^X^^à^"L y^!" Ftr;}..À" à" h',*illzn

Jon" à z( s IPpsn, AEPps n, b[r9s l!, e [Pgs] >) d.*I /
'.onn,r\*^r' /* tolirrno F^* 1", ^l t*;Ll-rt",tle <{a> (p), a;A a^roi

f.^ n^. I Pp']l

Z [P fsn  =  L f "  Z  <s IPp, ] ,  A [Pps ]1  t [Pps ] ,  e [pp . ]  > '

Fr.w /norrâ **t*^*e. ?"* "nS. J"[-,"^^'k.rn J"

oÂ^1\r** .-*nrp^J Etbrr, â ,0'.d"é

J.Â^1"* à*
^  t F lL¤â +'vrt"^^'eJ¤2

. r v r  A
f 

rroy.u'ote,r c,Vata, 
T*

' <{.>(1) " U{3* < Ar[PpsX> G.f"t(r<strPps!r Êf,Pp,]rLflPf.],e[Pp.n >$

2.8.5.2.6 Propriétés de la sémantique des sémaphores

"^FUF;" 1)Lè 
(t\otrr)

)'a)ntoaxiat^a ù

-0.' æ1"t,1n. J*
Clr\ 4^tcmÂ 

) 
Xrp� tJtj

A':1-il-' à- n^cgl*

f oru 'rrrrOr'ea îouao.^f $*h".^m*rt o,l-'0i"L rma.ra h.^nrrc.
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ÀÀ^'F",oku. ou ett -.h'{ùJ J* " 4*,',* ,b À!*^rX^

t'louo c,srrvm¤̂ ^îmD f^ JÂ"*bn- à* lrn*-* 4.l.)'*;^ot)eo t

fc g....,,,nio,t -0" t*" .-o.1*'. L 1)Lc p. Io t*Qrrt* i^^'f,'o0- "1. Dil"opÀ^. -b

f-iF;e o* ^u-00. o.0^o J "^l- tolouaa ^"i ?./y\ c-au,t^ à'o^/o.,b,'ar,, A' f""f-'^"n"

1r. a. ,0o dnlq0e,q tr nJ*"1h.^. o,l- ,o*.l-.c ou *u}.l. t9* "0, +;A *F *'t "t

1... a -I, �  ro0"r"^,. A' ^Â11.n* "^F ,*,.0..0. '-0^" la N;A. "^h'.^t (a' ç0,*) 'n

tq*rceæ{râ Juun à J*0, A,Wri^^h i

l.r**. 3.4.5. s, 6 v.1

vç e Z[Pf"ll, i"ld, Le c[PpsX , fi, J(", Qe ('-fe,*.'*), se e f,e.

=*[tr= < L,M,q> ^ riS1L(ç) zd

lttq 1se)l=o n n(sà>o) v (0.<lq(s.)1.<,n n r{(s")=o r $A,At lq(s.)|.(ft+&'+ qrs")o*q(.ùÉ))]

b.^onrtt"ahion

Poo. rrvrâr*'\.i.ro ",* i"hl. Su j=o "0"'a .[.PFrX(fJ , f"= 1L,t4,{> -l- Ilgr(s.)'-o
"^À4.*^b q(so) =< > J*. [çcso.\l= o .] rr(s.) = Tes$ (se) >,o . S,' !" pr1".^'d,li' -l-,'r,or'c-

f"..- fj= (L,Mf ç) '\-1+r.ltl , J''it^" 1"^e t^ J"f,;r'l-,'*' à. L[,PçsnU, , 1o

f^ofiJk' *t ,ù,o{'e 
f"* fj*, = qL!,n',e'\, s,' I!rL,'on E; -t +, fi ot iem "tui

"lilJ*^t ca,- t4r6s.)= t{(sg) .b c?'(se) -Ç(se), 6t fj = g (s.ri) Jr,o cr,.o(ra aa.'orao

H(s")so ..b v0e lq(s.)1. q(s{+l, J Jon" ç"^ .û,trpot-hàe J!,ndr"[,',n o..le(s")l<,'n
eL $(s.)=o *h-0e. d0. "rh J" q(sà ,r^\- do,o à J^rn J^'+f"l*Ja. com,rnc çts")=q(se\^4iy
eb M'(sc)=$(se)/ mou^ a" à"à.L* T,. 

,t-<4'(se)4,n,, r,r'(s").o uY )-Uh'th J.

q!s.) nonl- Jnrro e- )*n Ji:|.{.r:e, A; fj = 4(s",;) o0ou !\(s.)yo "F f,"n.

g"", \ 't l* JrôJ,r"F,'on 1Q(s")l= o. Noua aÊcrno Jqo0r*.^^b F'(se\ =n(s.\ -t ,t

qr(s"\= q(se\ Àmc Âoua c/v\ l"t{.*i.r* M'(s.) r,o + [4'Cs"\l =0, fl i= g.(s",i)

6^oqô 4p6\^ê f 4(s"\l=o, rrrr(s.) =u(s")+r .i q'6so)=E(s.) J- Jon. le'{s"51 =o eL M'G")>0.
,t èr= $(seri,Ê) "1"" 1q1s.)lro -l-Janc M(s.)=o. c6î^r,4. M/(s.)=M(ss) ,È

,51çti")\a1*1r.)\ t $atL)at J.'J*dan. og\q(s")\<,rr, ttr(s"\ =o ,1l-rL^t J. qtsô o^J-
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^*l-t. T" o.

r,f,Y\ pl* J.

l^,A -Prcca,*la -l A"no !"

"mt'"^ô0- *P ob^rJ au^e

E"lÀ a'r
t  )an ,ti = $(s.r;r*1 , 1o^ JJ'f; 'h'^ À t[Pps] ft\ok é$.^4â Q(s")= an4'(se'\

à' q* .z .s.r .{, , 6 ,r, ,r

{"t* k;^i"9..
tr

àe^ro. ù Je,ro dJîç.:.rub "fr*5r.^r cirr.( J. çCs.1 ln p^l f*4.df l-fù J'ÀJ'Jidn.

tr

h. D*,Â."t"*b
ârr,,n p";trït-. s<- "1''o

Letwmg ?,.E'5.1,C "rlv

Vpf.e 9j", ,^¤,u)) .rueZ[,PpsI., (Lor,,,rt-.-,y eà8] !\e {", qe(Pe-,n<.\, See f,e.

rï\ e.n, i"ltl.
[rfr=P"[P*;t.,. l lPq-^ll;Ps'^ f i --11Lot,,,tL."-,>/M,E> r' 3ie\e(tu)l.qG"),.=^l

* f r**=o{L*,4(s*) ; f lJ

berivrr-v.h",^abionæ

Pa^, Àdr^.fi* p^r. i"\d. 14 i*';^e ool'or'o, t"* d=o cnr- ê[Pptn(1J

*th11ua q(s"\= o. 9i "0a !*" *h ro^ +o* ft = <,Lo,,,,,1.-.)rs,Q) .t iu elll

,1.* ii *rl-" nno^ fn,* fi*r. (( L'or,,.r È^-. ), M1Ci.

- AL Vte lq(s.)l , q(se)r*,,n .,b 1Èe lq'ts"i.Q'(s.)o=*l ol^" +^ àlfu'f,'avl à
bIPFsn , rnou, qr,.h^â Èi = g (sc.,rm) .] P'.a- = xL*: ç(se); p

- '\t 3Q,e lq(se)|. Q(s)a-,rn "0^" 1r^ \"t'ha&. I'aJr.J;oil\, no'u o.'c^^ô

Prau^ =xL^rç(sù;f . Pa^- À.{,;ch',^n Â. ugep.n,, &i mreal-1o' f r {, U(ser'n), È(sq*)
(.* rûauÂ an$r"cÀÀâ $(ss)>o t d'î,d ). l"t',"*. b,3.î't,,6N1 , <ect -ùîF0r'î"t";t

qlse\ = ()),r ù(s", ^) 0., S (S",sri') (,-* *olta otrrtrimo Pta.' = o{'L* , g(s.) iÊ'

"onhor,,,- { }lltfot'[;e" a\e L,,n r'*pp*ni] 1tt'unc. foÀ ),rr* P*^ ) , ); +i ^f

Len, g(Shr i) r f  (s,rnr, i)  7 È(s,,n, i),  S(s, 'r, ,r, iJ anxc srme (fcn',5e) , (hoct 'e a'çr.rw

,.*r" * i'+^ ,l- Jonc L'*-- L^ .1""^ â.p;'h^ J. t[Cp'X' AtF0,'1"e^rb
{'[{,T"tâ J'.ùJ"t i^., , t \ouô ot\ J*â,à** 1.,o Parr=vy', ' , f  cse);p.

PA" J r"[-^l-.
qr.n^/vîl ar^Jo ç(se),

, vÈe lq'(.")l . qts*)e *h r * y' ÀyÙ1^'+ L 1",','^. J.
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l- -0",**. )ùa^t " .pvÀe- 1... "0. m.mtr" Jlb,*/.,rF,'cno JLr*ro
csr.rmanrJa +(s") "{.J;.^^t à ûa mnùc- et1 a.}rc,.,r.Fe. Jrr- +4ocutlua ,yt I'æi-,h.

e.l- .k4$- er-L *onnt*- Jl"-iJi*" Jrerz,re *^,rno^nJ, t1s.) omJrr-.t arÂ*

"4"i[ Jt ,,tr +,toca^>ila e^^ a-HJ. tU P. romLr- L y-"rt"t- "n &"'rfe-

J-^o -[o {r 0. J loj*t.^.b â^^ o.!n ,çL-. se.

El=*k J.^^ir ;r"rt\e- oÀo*[,'*. 1s,È,2) 7 mou.o J"f"U*.r^

c .  ( tâ  - ' ( (zxar \ ' - * ) )

c n ( f , i )  = k f t ^ l . d l ( è r e a + a l o )  ( * n  E d = o )

J. .oJ" T," s't(frl) e^l- -0. m-l!n. J. l"l^
*l- *Jo l.L ,^^h* f" .b fj .

l-enn.tnc- i,8,ç, à/,6 N 3

e Z[P1sn, [ . ld ,  L, c[Pç"Ir tre JG, Qe (9e-+*<-\,  see.Pe.

[t+ = ( L,M,q>] .+ ["]* (s",i), r-e m](4,$ = r{tp (se,L,i '\ ', i,L'e",}(1[).leCtàlJ

qr^t't raz o"F,'.tn oppo.tl-"^or"L o v

b"inonof"a.h'"n

Po- àÀJion Ar.^, j"lt\. s; i=o / r$ou, a,4ro,\À ellPfsX(ç;) .I )rnc

14 Ct"11= o J" p^lr" s le (se,i\ ' ie.J (t,i\ = 61_E (se,i,i,) , i, Jen l Cf,j) =
[q(se\l= o. si fe4 &6."tt æ à tÀdr'f,'rn )" 1'*p^ik' *l' ara.r! fou^,
fO' '  <L,M1Q)7 [+.r e\Al "t t j*,= 1l ' ,A',4' l  o0.* ^t +i "oL ,F, t j  ,  i"^,,
ar (stn,i), p (s"'r,;), ù (S*,i) , gp (t^ )itk\ fo* s.^ e (OPe.nrSe), 4(s",i) ô(À
u(Se,i) / Nou'i a,{rù^, <lg Cs.,i), ie "} (p,t*^; = c{e (se,i) ,ie" } (f ,l) ,
u{ç(s",r ,u\r\ i ten}(t , i . , r)  = sl tp(se,L,"t \ : i , iem}(f,à) * e'=q. Â; t i= o(. . , ,g\ " [o' .
sf u(sa);), ie"rJ(1,i*r1 = s{e(se,'\: iem}(t,ù *{ ,, .LS çse,),t '\, i,L'e'}(f, i+r) =
sf4 (sezr.,)|\,), i i"\(p,1) t le(*)l=l+(s.)\*r, -8J fo - S(se, Ê.,9) ".0'o
s f u (se,*) , r e^) (ç,6) .= s {s (se,;) ' .tem}(f ,i*ùr stç(se,i ,i '),i,;!e^\(f, j*ù =
efç(se,i t\ tL,L'em](ç,1)+r "F le'(s.)l=lçt'.) l-r .
D



2-96

t l*o- ^ù4^^.t *fù" f l" mmbn J'r""'.^rl','uv.o dto " *"^Ju

ç(se) Àa^rô "lF.r^).. J*^ 4-.rtr,.- 1,,. ,l'*'rl,;! ^l lXe!. ,,,L ^*,bn,. À'u/"tlis"""

Jo -0o .^l*un*J. uG.) J* î.r,t'arqr,n fn,oc/nu, *'!-l-oiÈ ?v\ "ft"t e. )"n" .0"1;8.

). sz 10* 0o ^o0*r* innli"!* ^rù À -o0.* <-o.uJe, à* /r.^egh,ru- se

I-elryvmc t,3,f,. 2,,6 Nq

VleE[P1sX, i . l t l  ,  t -ec[Pps]I M¤à6, Qe(./e-"^<-). ,  seef,e.

=* [ f .  =  (L ,Mre) ]

I s{4(seri), ie,^} (1,g) = s lt(se,i),.e*}(p,j)*l5s(s")- u(s.\]

DÂ"n"hla,h im

P"r Àdr^.-l-isn p i.ltl. ?o.w 1=o, mor.ra a4^ô^a e {ç(s",'),ian'}(çrr) =

slUts",i\,,1e"](1,i) =o à. e[Pçsn(t) *h;^" 1*. M(se\ -- rgg0t (se). $ -0q.

1*flâ"' ..h -0.,'" fo.,* fg= (L,m,e >, i+r e lfl "b f{r = (L',M',ç,> "!^* a ti uV

&,C, Len/.^r (snl, i ) ,  ç(s*,;)7 t(smrr),  4(s*ro, i ' \  a,t<. s 'n+s "t  Q(se,r.)  , , .  *(s.," ,4
"P"lâ M:M "y s14{e.t) ,  ie '}(ru, j+l)  = s[ç(se, i ) , ie.](aj)  .b "t t(se,;) ,r tem](f , t*ô=
e fu(se,i) ,, j e*] h,i\ , ,Âd +,i eob 4 Ge,,t) "-0^a sf ç (se, d) ' ier](ç4iÀ =

< f g(s.,i) , ie"!(1,i) *{,, s{g (s",r) ,ieo}(f ,+*ù = "lg1s",i) ' i e"r}(1,i) "F vl'(s"\ = M(se.\-.t.
^ù4i *b g(s., .)  o.t^" s{è(s., j )  ,r ' .*}( f ,  j* l )="1* (s*,.)  11'eô}.(f , t) ,

cfo:(s",;\rie,,) (1,i*^) = rttGc,")'iem!(f ,À)*^ 'r nl(s.) -- vl(se)+a t )*-, .lu J^n

u^ t i^oùr) J"'À**" À P'Atr1"h-lô d'.,^Jrr[,a f s lp(sc,i),jen] (t,6+r\ =

clù(se, i) , iem] (+,1*,r) + qgg(se) -vt ' (se),

tr

Na.ro enn- -l.iJ.rÀrot -I. $J"rÀa J' $4.!e,.rwro,anrr[+zl y n'.,]^o 'ril,t^"!lr at,

ê{tY.^/vn,c, È;.,b ,
'Âi .0o ro-0.,^^ rr^iho0. À o*ra,p!'rar- se *l- 4.*l'dc. ou ^,.0,0" o0* l" oavnbec- J. pr; ;

(a,rnt,v,ron^). 
+(fu\ " lh'{"o^J*i ,.t jne.0, *, .m'^ianw* À,,no*Ln L*", tï -Qq

c,*,\ard" +(Ee) " dkt otàuf.L "h â'^r*nL* J" fo; "l {e e.nrvnaar)" y(so) a jF.'

,*;rrt";10* "0" ^roOerr^ i,,.^h'4-0. t Ânf'-,,",
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T h " e t à e  ? . 8 . f , X . 6 o 5

11 e 2 [fç'!, j. lt l i Se¤ efe .

I^*S(s") >.o

f1 :(L,rl,4'r. O'"fû -0. l"^rm. t.s.r,ù,6 v4 Joln "o n.,.z"}. à

afp Csc,i)r ienn!(f ,t\* c{e(se,,) , ie,, ' ,} (t,{) = "{è (sc,i) ,e, (se,i) I ie* }(p,j) , r '"^^h' -t"*L

2,8.5-,1, c ̂ ,1 -'Jn"-ine- 1^rr- s fç (s"ri ), $ (se,i,i') , i,i'e ,r'! (;,i) r<

s f t(se,") t S(u,L,L'\ 
,, i,l"*Ï (fd) +r3gg (se) ,F J,snc e 14 (s.,;)roç(se, i,L'\zL,i'e'\(f,j) -l

"1.0 à l'À+,;*^,"^ L .^ J** 1"*JikJ
À lq(s")\ro Jt" M(se)=o .l. Jon. t"8,5.2.6^'3 " ^hooitt T.

<f4 (s. , ; ) r t f  (Se,*,L ' \ ' , i , i 'e" \ f t ,1)  < " l .ç(r . , i ) rco(sc. , i \ , r 'e  ̂ ] (76')  r"^, 'J-1.  $.8.r , t ,c- l

.^,!"; *. s lç (s",;), * G", L,L')ti,l en!(U) = e lg(s",i),q(s.,t,i ),iÉriCf,i\+r*n(s") ,l )n"

e f4(s.,;\, +,(se,9i )', i,i'et\(ç,j) -l .{"! a ,'À+À,,*) J" .* J*"r y"'};f- '

14 ao.,amiàr. à- ynof-'Llr; Jrt*,'l. � 'J* rirn'1ln- *l T'a,.u,,.t^

4*^hâ1". blt# J.*"*b r'qlv\e ci5ûrn\arnJg g(sa). Em fo,rmea Jt.fiono .f

,hh,a"ra ",^4ù* r_ ûos qr'(tna lua p,ua^<. Jco arl-r'or*a 4'(s"r*) atL S
+e (otrrn\ *b "**'*,[otl. o0ro ,*. Jo epzr o,ch.rno oua !*lalr^"^L

tr

f\pcpàùu/a il4

f,oru )+a

(serml  i  ) ,

*/-thz:

s fç(e, i) ,  + (se,d,, i ) ,  .1, I  e] ( t ,{  \  = n I  u iu (se, i) ,  g (se, i  )  r ,e  ̂ }  ( f ,  j  ) ,
s ft (sc,i), q (se,i) ,, ., ife,nl, (3ri)*TgU (sù

D"ion^rol-',oh'on

Par,ru

."*o.À.le^, ,
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Thoore,tvtc s,E,t l,.G,v 6

VpeZ [\.n,
I hl=*-1u ; r r .

b**o*h..o'.l',;

Seef,e,,, n\¤ n\/ t. ltl .

n las s[Fps[.( b[,npslo,ro,^]G'o),u l, ten U[Pf.n,+(se,,m,n,)(1r, o)) J
( fi = g (s",,rn) v l^ânr.6i= ,4lse,rm,nn'))]

Âù g.(s.,-) xr- q,f (s.rrm,r.') eoh oo-.'.^rl-otl. *, 4, ,0* ,y* &|{t;^h'o"

J.,UtPtrn / mou.ô q,.rrrna P'ra^ = sL-:g(se\; Ll r çr . ,! i  g(se,,,m) "t +(s",rm,,rr, ')7
rm'e (^"r,r'\ ^" ptnl- ôo^où .;tL "i* -0- "*h,ô0" J. P-n, *l-. ..,rr L^ 1o,r^ loat

fd , j',; (.u^ ço^ J.F h'.r J" EI[Pç"ll , nr,,J- Qbo/ù'n J.. "0|'^" L "o, q"\'6w

f"^, !- â,.fQocr (e"nù.)). Po"q^,b f{= (. Lot.,.tLn-}rMrd), moua .,tr** y- ).-

can zrr:r,rl' 4r.r.r.'!l- 
.l

Àt Q (se) = 4 y "0^" "2'o.h'"n nr ( s.rm) *l- "oc'.."h[1.,

Ât e(so\ = A q'(s.) o0.*o J'"ft )o -!"rrr.*. r,E,t,e",c ^'z ) /Yloui a^hM\,ê

t' L n^b. y*Poa"= nt  L* . ,ç(s" ) ;p '  t  J , l , . .  J ' " fd  À o ln l -o . . , -  q 'L&rp(s") ;L 'p ' f

4 t.l-,rl E (ser -r A ) *l- "i,rrh"û..
tJo.ra a.,rcruâ d;^bJ y Q't ̂ . J* ool',^ g (s"rr*\ oo q (..r., rm') , nn !(o,.,.m) ..F

F 1o,r^ *lJ*Ll" ^ ft pout f,>.i , o'ïù ,n'414"H"^; )'"^1^u^ln' F"U. ",i,lr,*l ou
s,E,fr&,f, J t!l- +- ç,rr^'Ll. TrÂ )*o J*o tJ,'** *u noir"rt an^,rta,';t ,-tbtjèr;

o, 1.0* Jn f;.
tr

ù Lf* ft , ,0" ,0c "*^r.*J, f (s.\ *l- "n .'.r.hotl. ;{À; -rL t,o*or|
40tr^ eCIc o-r {"o^^.R^".. Ce,** 

ç""p*.i' 
p'"^otu $^ 4"ir*rrnr^tL o^^fe-rxr'

J L.Iiô^" J f",r^ à". h*- ÀW- c$rww\4- r*
^ù ÀFl*-ù eort'ot..,'&. :uru.- àco eJi.*. g(s",n^)r ç (s",*\ ao,r$ (se,,r.,nn)

.r.e(,*,v'm) *l' *J",'FoLl- o0r ,r*- J* e''l-,^,n',o ,f.(se,rrn) o.r tg(s.,r,*), i"(rn,'n)

^rÀa Polr" A"^^k .^ir'"h; r
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f1/o'tùrre. ù,8,5, Q,6'  ̂r1

dçe [Èçs[,  seef,e-/  m¤m., "{ ,e hl .

I ttl=*l
= 

ç ; li r, r. I & r, j 1 À ¤ s [pr rn . (t [Prrxoc.",r1 (fo, o) n b[Pesn *1*1" y(fs,À) v
1..n'e'n . b[FP\ 

çr", *,]-, (.pa, o)!

=[]à',,1. (q = +(se,rm) v 3ntL*. f i = uf (ser,';*))]

Nennonok"ahr'on

,'1 jp^.,*o \t\= .^, .h fôd\^ô fc = < L', *1 qs; *". LL= I t! ,,,, ,1-,, lt !"
*!ni0- ak )*.*.r. 0r o***^&- y^c.I!'i!" J' Pç" = Prf Ptoo 1l.,.ll Pnon,-,,n; Pr'. Â*1p.rvr. rye-
;{;;.r^} , -.r^re.^.b -o5 eoh',.nno g,(9o,-) , t CÉer*\ o., e (se, ro',rm ) o,*. ,.'¤ ,1, p^,,L

*Â*fo!\no 4\.r Jf0o. ,J.. fr.
- .A; l,m'e m. e| (s", m'r^) *l- ,*.fo',i*[lt, C .'+V- d-lù" lir.; 1 A'e sfi Pp.n .

t[Pgsl**(se,nn,,nr,)(firr')) *0* .tr+"'t (Jk{"À ,0e J.{.*.'l-,'rn J" e[Pf'n \ y'- l- y*,*,*
P^,.r-,, æ,! er^ Fâl-e â" l. +'0u Jtrlf".^lr. J" n",'lr"ph,"" s. ( ?i(s"\ = * eb.) où

Àl=4Ll,pr',q'>), Si V,,.Jrg.r,l tf (s.rr",*) m'.t-oilto o; ,'olu^l.l *rltjti"tn'*o^L.l-1^,e.

,*"0" ""hL. ac-b,'on f*,,.J è È,,a^ J" pJri J. Jo $0" Jr s", Pta^ '.rot-o,.a l',n[t,r,-' ^

hrL )" lo |,'0" d. QÉ(s"), R.r,j. b'arho +""f L f\{,^;^z e,f,qe.e^,G .*a,uha y

{"F"{*l' r*Y "^;,ttIeL ^ fre, &r,j, to.u 1*r- g(Se.,rm')

,S:(s"r,ro',rm) Jl*^h *oJ.zil. ert f i, l !.f,"n -(s.z*t)') ,,t gp (se., rn',,tn") n'e,.e

f"r,-. â-1"" ,-*t\.t !. )l +*'l^;t
f* À{;!,'^ J" P[Plsl! f -0" f,'a- à" Se Ao;h ,o.J. 4 qÊ1s.\= < >) ..mhoor^e o,.

4ù f" P-n,, 'oh .', hâb?- 1 qeçr")o = /yî \ , e!,1- J *" q, (sEl *',*') 1-.*, *h o.'-'t i

.f à."t fe^ Je'{,"^t'\r'"n )* L[Pft.Il14,(serrm,,m,,) , rrn" <aF ",",' Fêl'c. J* lo $'8. J.s"

( q{(t") o = -') "y don. ^'"'= ,n , .. 1^4{ ̂6.m1'nr T* tF ( to,*'r*\ +l' fal'e Qr^"t
--*tr'"I.1

Âù { .,nre '/\ , q (se, ncor, rrn) nr,'.ol- 
4oo *Lh"hl" (".t^l-à-Ad- {trai, 7rle s[Pprl.

rL[Pgs]*G¤,*,,*l(fl,o')) a!.m d+;J*-^l- a',,,,.trr,^L l'^r,uc J." o.[,'"nno g(tcr.r) o,,

g(ser'.) .F *dJotl. .or^ J*-0*' À ft. {L "*;1" * .r"j, ù',i f& T* .!to,.,c-
àoo o.f iono gg (se, "n) o., + (se, rn\ ^Y o,*lt".l-*[i. , E,n ,* 1dnk t f * tN;lt'dt,
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à ![Pft[*(se,*) ub e[Pp.n+(s.,r*) L 1,*,.r^* P-^ ,rr'-l- 4a.o Jor lq {^'8-
A" *'ra1\^,* 3c. ou c¤ll., {,4" *F -ù, V4elei(s")l . QiC..)e+*, bcrcv c^oa a<aa,l'
"Qr" f."ibL ,

. ,Eù P.o* .^ iâ ^0.F"jr'*.r'L Jo^r, .0". +'|.- )toJt,.,J,.. J" "rir allr,ne- sz ,
o,'+f- â- âric r& rj, {. lqeçr")l . qaçr.)g= m.i l"* f n* ,qF. )ou^ -9* l.;8- J!*Ji,
-0* o,a,L,* g (se,rm\ "f 1Cs",*) r$e n".l4"t "^"'--rl*\L J-."rrr*," ,^N^ù^"t
pr..^,e^^.b {'^r.. â'.0.û' Jr.} .0ral-n^ , } (t f Pto* o^h L!" $'Q* J'of,"i.
à.. 6. ay; { ô[ar *,H Po^ dJfil Ir',^^ L b [PçsI , *'!* "r'** ocl-,'ar

$ Ge, tm', ̂) f-^| 4ot; ,*.b. ^ A" "0" +'A J. s" .FJ^" o,i {. q,"[,'arr J*o-
Ftt* ",1- +"t" U,"^t ';rttïr/ ,

J,^"
A;, P*^ ,n'*r.bb ôÂrnoJ^ àor'^ lo +'q J!o--h",rl. J" "#"fh^.L sc.r.,'+l-â-
tkr,j, 0*lqe(t")l .q¤Cr"\e+m. Pq,, J.p, ,:f, '^r L bfiPpsn , ./ ^\l- faa

ç.^oible T. -!^ *Jl^o g (s.,,.ù *b + (se.,,*',,rn), *2n. pio-*L "-;r.,*V.L
"* "-81l* ".^'^à** f o,u 4W à {.r..i "^,J*^ ot ^o^.b*^ &. p"out '"* P-* J" lo

t,[ Jfo-.lfo,Jt J- ¤,e. ¤.,qrryre g (s.,^) ou 4(s",,r,r\ uV ,'*ic-r*e.ble * lj ,^o*
a^l*lu,'! P**=- nts , 4 (se); p , **1* !r. ."*FôL J. P,.À^ n L)pQ,* à |:i;
o*^ âo, J"-0") â. fi | ;! +*tLt;h 1^t'.t',',t *.1,'an ç (se,^', *) -r f (serrm)
>,;tY "t;"ttk; . La 4"cr^i"à o[h*rnoJ., "e ^'rl- g^ .p"r.rJ[|" , lo B...^J* h.,^4,.i,ô
-Qo 4*-^,o . ,À1"p-^^^ 1rr. -0'*.1'rn .ç Csa,rm\ ^e oâ,T- Fr^^ "r^ "*,nl..,fr/

ï do.O.o, J. fi, tr-,^**o J.* T $Ar,t , Pno-= q*1+(se) ip a,tee
ul., = '-1, . Po,'' , *âr,j , * Md(se).<o ̂ .0c* d (se.,*n\ .^oF
dcrJab(" |"^Jù f â. t{s 6s") > o où,t* è (s ", ^) *l- ,t l''hbl. , *" J./a
A" f j , !'"rnn J* Jorr c"l,',fto g (se,,rn) æ.r p(se,mn) ..1- |r"6ou^ "^i*Àt'|"
¤h .â'opo lo JJft;1-,'^ J* -h** E[pgsl J*rr' ^ s,rlf,, *,r r -Ittu-
l. cr, *À'^o ^sra. {,<.l"Po,'nr,...,.:- ,r-r/"t-r]^t/ . e*\^r. )! t* f" f ,'o# "t
g G.,m\ ("-^ 'P,.Àm a'eu}ie è"*a,, Jar^o /o {'0- .lto$.^^J: J. s"\ , J

o'o1.,b J. f (se,rm\.
tr
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l¤À 'rgÀr^,,.\* o.Fu"0.0* A{l^ lea fnu,,tea A" p"p-^J}-.1 J. faF.Q*/
à" 

fF-¤*4,^^rwrr4â f*o$àl- a^tzc- ælrnaçh^* c-{tndnê tahrmo,vr, P^^r"O'-shuxp{

ar-,'L  {r" r; p.- J* &f"f{-." à't4le'J* d"^op\^- nAl{'rir. à *!!.
J., ' .^rd J* -0* 'r l."t r)n* g,r.r,g.6-Ê "-b Q,,g.t.$,(.1. C," -. j lhoJ* A.

1." r**^,b f", â-t^n. "*phl.* fr* 0* ,oo,,.r", T. ."^fo-À* ,.b'orto
a"h;$"r;^^ t e{, fu" ll\àr^ dt/ïr. fe/ m< o*.b f* à"n kouo à.Z[Ppsn,
Cr*f l" ..rô er) t*,\-i*,-Qr-^ fe,tcc T. l^ y^,r1-..:l l-el, )'/7-r'1.' ^^Jo
)o*t )^ F\onruÀ.o &,î, f ,1,G.6 , t  &,f ,r ,J,6^,T rrr.)-^Â***t faa y.
l-'otrrr"I" fo.* f*n -dln o"Â*tt* 1*- p","k f.^ L"*./

Au ..mf"rr,.e-, foura -0* ^-rtr "-h1-,. J" ù,êAotn*[6S] , /\osD a,r6v\Â
'[* 

4,oP^.'lï1¤'o.r^;o^]. / 1.^{ ôorrâ Ju,*rnhrr
'h ila f 

trotaatu.o P** *l- u* dùa-u'Yo J-rt*^rL Jpl\L c4^\^r/fl o^J. ÈG.)
.n 

4'","1','.nn ,s Jor- '0* $U J'"$"^À J* n l.ryl^. s., J^a rL+,l
"*n^""" L È ( su) cL ^rr,',, ^onn t^r, +J*' b-^l J. éon^/vyl "^.J o f (se)
tttno.'cuVq.rrt "*"^^"b 1^tc ,t"lfe^rl'. m.<, f ^c/ /vr¤. 4* .'

ThddrÀe- t,8,5,¤,,¤ o 8

YPg" e 91.ar ,il¤a,/ çeE[+psn, Qe (ttl-(y"-"*t^))r l,È.ltl, seedPe, ]r¤qr.

[fp,s: P.[P,^,fl.,. l l  Pta.-rl I Ps' n j.A ^ îryn ern"V{,elt l. ( Q'..tsA)=>
(1 ( 1"c,,,,, L,l-,t. Sl mee (ù-- s) : fg= (. t3,,,,, 4,-,r, *s,qc> ̂
P*^ =- <{, ç(s"); L: , p n Qe (sô,"= ,,n I

t s{U (se,i) : i e*} (ç, È\ - .ls (serà) : iem}(ç,tr\ = o
^

^ 
t {*(s",^, , .U; r  L,L)e"}( tê)  -  s ' la4(se,, i , . i , ' ) r i , i le " \  ( f , t )  = r ,+i

"  lç(se, i . )  r  ie  m](ç,e)  -  a. l "+(se, i )  '  ic ,h](1, t r )  =,
^

s tg(se, i\ r iem ) Cç,ru1 - ç [e Gc/L\ ., ien](t, i) .< ,û- leù(s")l*" ]
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uLmono\-'.ahon

Na.'a c.rrrohr*;*o Re (lç1.-.r) ft f Ê1 :'r. t Vêe lal. i..0..4 ôo\,ô adc,v\À

QcGà*= *, .  fq (se,i, i ' )  , i , i 'e,,r!(ç,[) - ut+(s., i , i , ' )  ,), i t6'](t, i) -- e;- R4r
a' [v(s", i )  '  iem](f ,g\  -  6{ù(s", i )  , iem}(ç, i )  = o "b e fç(se, i \ , ie ' } ( f ,C) -

s f çGe-, N , r'e'n\ (1, i) = o
Po^ \"fd;& , motta 4,^,'û\^â qi{.")o= r J. p*h" f lu 4"'y.,'{14 o\J*

4 + a
Pps , mouô q^¤̂ r,. t-1, + L;, 

' 
.F J.on"

B{, = g (se,L,r) J^" f*- J.$^'h'^ J"
= ;'4c*'6su1 ùre4 Ptar,= n't, , ç(se) , É;i , p', b'îù

fl'pr*f qf h" o*^.0*. !.A Ja^- -0" f',rtàq,/u/'^e
rnn +i' carr fu^ = |.l-l Proono R.r*^-- Rr-,r # J^"

.a^l- o,orLo f"* ô= 0 ,n 1^o^^L *.1: z, \"^ù "*^t-d.b Rg Fo,u LrÈ,, r\o,rà
l"Fr ","^ &u*^ crJ'\^^rn^e, p* r À

b I Pf " X rg (s",i, i') ila*â a-.onÀ qu(t")
g 'ûupo tlùe a.uz -!* .i b,'

o l  '  ù  . t *

d*t(..)*n*^ = qc<s.)*¤*^*" = q0(so)*, = rfh . Dc. ç0,* " [S (se,),Lt\ , i,Lte*] (1r 0*ù =

u f  +  (sc , i , i ' ) , . i ,1 'en ! (1 ,1 )  *n  #  J ' *  " {9N ( t r r l , i ' ) : i , i te ,nJ  (? ,L+ù -

"{S(ser i , i ' ) ' t , i re"}  t t , i \  = Êa.-R'r+ ' r  = êi-  Q*r^,  | , lo* rnr-  1eôutr /vra 4e" aro.^

44e.= È.(se,i) (cen i., +.-J";b qe(s.) . < )) *F J.no" clu(se,i) , r'e,vr\(f, enr\ =
efl(s",.i) :leo](ç,0). Èc. c*â.n. r ôorJô.{\È {ou,rrovra {c,o a*oL Èc= f (s",i)

G* J {r-Lo*b 
v\c(s")>o "} J,mc J'1"d ). !.,**. .4,6,r,s,6,,t4 ) N\erbte,ru'cry\A

fe(s.)\ = o .rnl-oa.in. à q0{s")*"= m ) "l Jo^ sf ç(se, i) , ie^} (pr0+a) =

" l+ (se , .ù \ ' ;en ] ( t ,e ) .  -3ù  è .  - l  g (se , i , ) ,  g2(s ,n , i ) ,  f (s ,vn , i ) ,  ^ r (s , rn r i ) ,

S(t*, L,L') ê^)e,<. Snrre (dPc."se) hocrâ a^,ôa q0*^(so) -- qe(s.) f^ "Uf.^*'k'^

â" t[Pfsn -Y .0o 4^op*i'[' *l-. n*,-e ¤̂ ^ q*r^^L Ro*, = &4,,

Okr.n^t"l'.o 
1^t fo* &=&,-,r I ho.ro o^lsrÊ à&-n = E(scrjr*). 

E^.H"t f*
A"$l-lo^ d" tfiPpsÏ .h l. lt T" P,.a* a nt" +(ss) , * , f n"ouo ne- foruxrrna
*ot^ T. Br-. . 11 ç(s",rrn\, ,ç(s.rr,*)), na; fÊ-n--f (se,nn) *l-i^p*".'L'L "tn ^l

4*.L.i,.b r.\t-r (se)>o "h Jr,,. J 'açù ù,r,r,1,6,v,1 qê-t Cr.) = ( ) e,vr .-,i-* Jr'ol','rn
.â)r4Ç o&-r(s"\^Ê-. = ffi, Po,. J"{ù'h'a^ à" b[PpsJç(s.,ir^n) ùQ" ,Io,,,^r-

!,9.f, r,6^,1 (î,i Àç0,'1*,c T" rr\ /vre fd f"- 4,t** ).t^ {,o; âo,- -0o

+,'0" qs't(sù) / ,.Â."!,",! .a.^,o',^â Ê&-.. -- o . [Q ô{'JJon., "lq+(se,i,i ') rl,iLn\Q?,A)-
" f ge (se,i, L'\', L,i'e "j (t, i)
& . - e ^  + 4  =  & , + 4 = 4 - * , 1  .
d tc-,r d
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okrerr.ucns f 
'.^rhr 

tj d fn-^ I .-l. Jcn" ç1t\ !^ ç,*".ro"^^ 1,.. 
c'tt 1b{r.

"*!rthr.- -0o .-,.r.0o,^nd. +Cs.) lonl- cclo( T ^'Jl--. ^t f4a dt.r^ !q. #'0"
dra.he^JÈ qi(s.) * f; --;; T" æ)tat 1".^ .Jl'er.-f )-n,^,} Pramn Jo'u, lu

$$'U at"-U..,)L Oils") "I T' r^l- oJÀ J,. ,"-tr- +A *o^^I P*,r. ilo.,o *
ôur" 

1,1'. -f t*.'.'".,,.[i^ à\t^" tr10- Ç6y\À/ryr "^L -. # aa,r.r;aoJ.,r,r- 1d'a.\ !Lr],",

rU (se,i) 1,ri o fou^ .?f-F J. *o^,q,.^ -Qr. 1^r* P-/ T'û P** J"' lo

+fl,Q" à'o$.rlu J. se. crrv.nrr.z P** ^e- ,*F A. 0o +'A T'^ la L

t^oca.n^r^rÂ rt¤. +*Y *^'f"r* àtt* l" 4r'{L 1u'at, fl2tt tv'e- fu;, noù) ùû

I

Po.w JÂonfo,,t ..^f".,qr" ç'-p*"li,J J* rp'-X^o^,,^, ça,^,eQLi.0^ a)'(e
,"1;8;u n^\e u)^ or,,,l 1^. -0|Lû"1"

n {s"e.:â. r't(se)=43gc! C*à]

^  l a (se )5e  ̂

âo-â,,r-a,,"  e {g(s", i \  ' r ,e*}(f ,ê\ -  cfe (t" , i ) : ie"}(ta) --  ^- [e*(. .) l* , . .

2.8.5.3 Sémant ique l ibérate

r"*o1h,^* , tv\4t1, feu^roÂa fûf"FO

1^" ^\e, 4"r-^L t* ^ *ph. -f.o lt2" Jr"lF.^'L *-f " r*1o,td. â )r,,.e elo.^f.
,e.l*rit<, .

50 [P.psJ = cflPps\r ù/-

ee [P,ps! Ê pL.,U, nr. 4 , ( t= ( L, M) ^ pps= L:or

b0 [î'psn* (u.,i) ((( Lo1 "'r L^-^ ), M],, 1' (',,', L' ̂- ̂ >,M')) =

th'= P" [U" ll ,., ll Pun-.ll; Ps' n Pta, = qLi r ç(sa) ; I
{&e *. Lf= u. ^ t1'= M I

il [ PftnÈ (so,i) ((<L,,.,., Lr-,),A), 11L'o,,,,,,/"-r)r m' )) =

[Ot'= Fs[Pn^r.tt,,,t lP*^-^ $iP"' ^ fu;= aL. rç(sc.);dr: p r M(se)>o ̂

VÈé(*,";). Ll= Lâ rr t4r(se) = M (s")-.r r.. V V6 (tl^,se) . i4'(v\ = rr(v) J
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,t'{.IPgtn*1s",i)(<< Lo,,'., L^-"rr14>/ << Llo,,',, L'*-,t, M'>) --

[Pgt = Ps I Ftl" ll .,.il Ptt.-rn ; P"' ^ P'car = qL ". ,,r(s"\; 11 r' p A

Vfi'e(rn';\. L'n=Lu r, Mts*)= M(sù+.r 1 V\e (û'se),t"t'(v)=vt(v) ]

4 [Pf t nq qr.,r,i)(tt Lo,.',,Ln,-^>/ M >/ << | o ,,', .L'^-. t, M'>)

Lpt.= P. flfu"[,,,[\P*,' '-,,n j P"' I Pzr, = : t(se) ;ti,rP ^
t* r= i t - t ,  ç (se) ;  r - '1r f '  n  tAe* ' l i , i ] .1 'e- -Lr  À Mr= M ]

C"S. ,p^*^k'1^t dk h "^rL'{.À./ *o* ^oÀ,rn,nea, r-u,r, }^ .^*"mL'l-

dUF""b a.""rr,!l*, ,ûo{ra Re^ma^lÂrôÀA Iu" .?h"fi"n âroserrt-s *(s"rr\ *"^tl' ah"

,tf*-â f,û"l' ofr* ae Jt" qe, 1,aA -0!l-*F ""*o^^l. No.r, oL**^'^o

J1"0*'*^t T" À. 8' ,,*Jurli^ ). I!.f;* ,4 (s", "ri\ .^â'it ). l'il"L t
à {,trJF*} A' .0,' 'J *F "T"0"**',b 4.-.'bl. f 

g.o o.$,an.o g(se,i) 1r-
çG.,r) oo,'*b t^{trL , u{.+^ÀÂ*.l- +0.^'"rb À r à. /, Pou*
(4!r.r\\.â^&r, DÀL\. !'o--.tl. J^ âh.h o*.*'!l* {.a+ -|.* ,"I^o"'$;y" liçk2" ,
.0-e." oÀ'o"o .u (se,;) "L ^g (s",i,À) f"*^*,*,b J^. àt-..E

A0[rrsX = ff.,ç'] u ^ u fç(se,;), s(se,i) : scefe ^

fiocu,,rc, yrç*"112 d!ï"U *'ll-o*b À f',-,À"
rÀ"Ji1* û'tà8" , nou.â J.f;^*" ,

Ze[ep'n = Z<se IPgull, ft[[Ppsll, tt,[.pp,n, egIPF,n>

. f
À&ff4rlrvlceâ i

, -e" \

cr\ *Fl'" )".,* ,.j$e-
T

l-a I'op*iU iriJ*^F. À ".,$e. r"l-^'J-;y. ^Y T'â ,r^. {,^o\;n J- ll"h,

.t' '.o! , -0'"^*.,rttU" J* d l-"b ..rrarrr'[\"o Jt"i"d la ,i^"r,],:y. (*o"t-.) -l ÀJ'^

àor' 0r*^^*lf" J* al-ob .".","*'tl* Jt"f* 0* æÀ"^t'ïu. bLJo!"
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Thio^àôr\a- 2,8,5,1 ",1

2 . 8 . 5  . 4

lo Purrn J,T* ear-cc.le durirrr'

Xor.o tÀe"t 
ï" 

lL c.h er?, A*{\b e/Y1

e*-alale. 
X""*r[.b 

Ltuuy*; u\^ no,r[i*

&[i..Q",

{0e (sçegsl+ s0[Pgs]t) "l- J{f,^r 1e- lt(rr,M,Q>) = (1, M;

lre sg[p1s] , 3çe r<ft '>(zurp,I), i.111. .9, = r]
- -  l os  5 { ,  [Pçsn ,  1 f6  1 [ f lPpsn ,  " . l g l .  f r=o l

ç*a$à0. p.;*.b *.'aLà" ^rnu pàim, *'h'Iro t

-k0* Itu^o L

d.;

,"1^rr'0.

L'o,n T* .-0* uk "rt'T," -0^'Lr.i'"1*
.ro^-QQQQQ*rt'* ^.rfuu[f. . l-e **t^^l''y.

*1-,'r" ,.,r. o 1oo 0o æJno*h;yu-

Se.to

U :

nr
4 :

ç (se) ;

g (se);

g(s");
g(çà;

À.ue à"
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3. PROPRIETES D'INVARIANCE ET DE

FATALITE DES PROGRAMMES

3.1 SPECIFICATION DE PROGRAMMES

f{^..ç'rru*" J* 1-tr'to-*'" o*oùl^<, â J-*onl-nrr, t,^" n Qcrli^ ,"t-
u^e a.)rn"*l';1." ( Ji4;ho^t "c. 

1n' +"* ltno."'o"Ii,v' àt f,@t&(^/t^e.")
.l t^" spâp,"rF,'an ( ÀfÀd."^.b ttcc- 

1ue )"n"t ]";'* Qtodu"l,'orr A"

f*tro^^. 
" ).

Poo.ç T'*^" J.l-"Je J* ,^JiloJ- ). 1,,o'-t rlz À"'y^)r ç"n J"^

f-".\,^ y o\àÀo, �  fo,* "p"Lf,'.^ 9* 4,*X^on"^^ ,! {t J*".. t),ve-
J.{,^ han ot'r,"orfa .V Xl^uo\. )" Qo ofLÊ'.J,',nn ). f'wtq,\w^eA,
ilr,o f*T-^ J" J"Ft Lo Af"U$'.,a1','.m à(*^ f*tr^-'e P't- c.!ïn,wt¤.
dfo^,h .r.,^. lJ**J-i1," <s/A/>.> . Èe *S. 4"t* .u^e, +4nt!rc J.

f 
"rraXlro,^n.me "*ùbè à J.!*^h* 1u'^r^. 

'nQoh'uo u,,'l ^t\dc. *.b* Jorn

rÂo-li1* ,. !a, TJ4"*I-J^ <s,4,É> oT- -0* rn""'t;y* opJ"eHn^oûo
< sEF, . l l ,  N [Pt ] r  âEF. l )  .

E*rlp& e r-r
El-*,.| J^rr,.i )^ o^^"",*tl..o s Jfât-4b *h A J'"À'onr" ,j ^" o^"^f,'.ry

Q. (s-'!t,f{}) ^.r^ !* ;1"k , 'L!.u*,o^Ll" J^ -bnar^ f'* -0"^1^'0!^ + ̂ F t",,+
S. t-,r^r.o ̂n*L e.^^ cou,^-È àt*'.ulron eal- z=fçe z<s/A> , Vi< lç1. {fr)} .I

('t) fo )ft<ar^^re )- -l � '!y4{:.9g15_ )- + fol* .ur,^ f*{x*" Pt "ôn^;l-.

i dÀ.5.n1-"æn t" 
( s[P.cll, l EPullr Z EPvn> ç < s,A,E ) u'-l-â - Jôe " ", f,.Qi*n*f

{ ç e E [ P t n 7 ; e l { . ô ( t l ,

t?) te y,r*^1. )" f:fdgælb ). 4 1o..,-\ rr.tt 1^,aga,'r"vnc P' ""s''^"àk à
JÀ^hn- q,, .  sl lP' l l  çsr È[PtneA .Y Z[Po]nZ*6 "Ll ' -a'-J*. *u^.f ,L{t l r^r^t

1ç ez [P'"n . {, e\.p1. ${1" \ .
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Eha^^h â*rn- l* *or"'bl* s Jtt"b .h R Jb"F,'tn" "l .rlly.c on*^Fi.n

q e (s * WfrÏ) ,.,.r . .0. J l-b , ,0f*^ae,m lle à* }*,*"n fo* "0^y"û^ V ^F
À//.iLable,nn*^,l- ,r*otL ov\ août6 )'oiu*lirn *l- t=tf 6 Zcs,A> '. t ielçl,V(fJ)l

(3) Lc 1**u" J. +*bg$ à. v fo,r^, .,//r f"*lo*^o P'. "*^,,ot à
àÀ^Y*.n T* <sEPsllr A EPvlt, Z[Pt ll> c- <s/A,Z> ot,,l-e'- 1,,.; ,o,t;.Mu,'t

V,.,'" e z[Pt ]1. l,,eh[ ,l(t ) .

(q) La 1*"r-, e ). fghgE J. v lo** an\ ?*We Pt- ..MùhL
à "\Àonhu^. ?L sllP,.,n cs r R[Pr.f eA "l' z[Ptn Az + C "!.F-a-J"* *'J:0!-*t
t1e ZIp,..n, r "hl. ,k(f,.).
tr

t* d*P.ol'i.no A. f*y^ -0^ 18* p'*"'"1 "IiU"J ^n."n^u,L
b t*f,.^'dÉ à\ipaa'at^ce. oY )o +.frQik' J.r,rl- rîouê J*.^o -;h"--.f
à^ "*-*l0*,
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3.2 INVARIANCE

tla"ra J*^^o ,r a J.?,^,|,'^ J" Qt),waru'a',cz onnJj ho^,"0!" cr^;
|  æ æ l

X;â4U. rr,^e ^rl'i,rn -i^hrÀnF" fa^, l*f "f [eo]. No.ro oU--,.* c{vyvw\¤.

r'aÀ tq^li J* Lo *ol','a" "Q"*;y* JlrÀrnor...' a^^cz J.*F -0o .,*"Â'orn

4o,u\i"L0" *ot- orr\ L,".\ 4^!iJ'.^. Na,,l âùFÀqruôÀa -laggttg43 XU,,qd&\ \ 0 *

T ç."r.n"b àtet+,urrrtor rrr^?- 'ce-Qa,l,'.m *^h" "^-vr dl-".,h ai|ra,Q. "l .ttn Jl'*t

coqnarn,h- Ar/v .rr^^p- ,t*aog "j lltu^*an;o^nte 
Trr f*^+ J +*^*

s,.^ Àc oro*li"n ,è.{r,! .8';l^Ï .o,.^no^ t J f"rr^¤ }.qre- J., 0* A^t*|,'T* )t

fnonrarwvno. rJou," J**^ -0- {,-r'L'"* t #f^* ^&

3.2.I INVARIANCE CONDITIONNELLE

,3"irr''h (srA 12177 ttre- AÀâ^^J"i1e "pâl-,'-*.0i" "t' {, y e(s.s -"t*,ff\)

l* ,"0o1",*o "^'f* "'t-t . V el-.tgg$gb "Rg, ry[!g, + fjs* <s,A,t->
Ài J r*-0r*.^^h â^

Vçe:',, i" hl. tvl"i . t(f.,t)l -, v(j",f;)

E.qtnrpP.* \ -

Cono^'J;ônA -,c^ f- Nnanrna 1.^"OL0. orEÂ**. Pf o =- Ps fiPzoollP,,ann;PJ.
[1" * * \on  ]3111t?r1" )  = [ rL" ,L^e f ,  ]4¤Jg.  A= ( { !o ,L r ) ,M)  n  P \o .=vLr , l  * fù "

n l  |  \

1,-uc Q 'no-r.^"Fi,no â* thoc¤/r,{rA 
F^ra, , i: d,i n t-l- l^rr*^.; "-r.rt-r*r ^t ,

L'-^>el".'*n^.¤, âu V(o,o') = rTer,-nmrÀJ.. fr\ Ào(rê "^mÀ"|-,or *(:,o')= .T-rydo(n') por.t

Pfo *p*Àe t" t# 1,*" Q'n^L, l-;^ J- fÈ"oc¤lt!.{r, Ptao rn'-F 1"o )""t"'^L
corr.rol-awr e,u.t, .01"*/."11"n âr. ff¤cr/ôr.ra P*n

tr
rna. 

fJ f"" Dz l'crr,,vvnca.,
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Nota 
1ou.lo,ro À"fl* l. "Ë ,ndr{\berâ¤o ,,yel.icuhe,c J"

qlw.ry\.e, oQ!.-à i

ec$c, J"$ll,a

\ e( srs - ft {{!) rt .{4Er{*ù" æ$ erdfL[ { e (s^s* th çf }) à teù* &
ee (s* L*,#D /'.' .F p*0"** t e.

v1e:, À.lg\, i"j, [a(fr) I v0e (i";).t(tn,fe*.)]+tv(fi,fj*.,)

U^ ."^h"À m,r.n\n Je f'æp^rël?^ àu r"hLrno 1'.-ÀJ,arr^ -..*"^rrrrola*

l 3 :
oà,,

r\.. - )
J ;

1 t

ili'r m,'exradc *t- çn-ârit J"^o -0ldl'J <<c,tÊL>)Â> A+ c4=41 "F lUt-el.

Arccerrrer.r. ."F & 0o 9.^r,*" 4ÀL,cl,yrl4r; i

?c(<< cA)ç2,1,11rit <<ci)cr,'>, r4'>) = fct.rt n c.t' s /rJl

d^ d\errete -l- ..*,oo* n/ àat* .0,;Fat- <tç4,cL>/t > l. ez -_2,2, e? Nrt

^Àrccelvr Qr,^,r ̂F J. -0" **" 1( c.tt ,t 3>/ t4, >

Exe,m P0*,
/ $ É l *

M"i-.t f*,rr¤"I l\-À.t ^o,- -lo +^rtn c.r"'- Je,uuo

o i n
lL .to :

-L'0. L*t àp
4iz

f:14*" (rx);
.12".

c l  e x ;
4 3 :

. ù i
t \ :

il
è 0 :

*f,.0. Ir*e J"
9 1 1

l l l
ct, cxi

"cnoa,",*et(cx) i

x(<<c,r,Ç{)rM)7 11e4',cz'>rM/>) = fcr,=ar r, ,  ct '=t3]
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En "ho"'i,rrra^^! e(a).Jf,, {= rr .t, V=r{ Jq^- !.o torr*u!. cl-)o,rt*,
'vro.ro e,a-1cn,rnn"rr,n ï^'à ,pa^f; e.u **r*rL "ù -p'on{c*rllav, à l-W ub

^rtr*ur""/ ,:! ^'nnt-,lg* g.rutl" ). cdrnÀdwwv\c. l'c^Àl T'J ^'t* f* *

çn"â.."h'"n.

fi^.'"0.
E.., JoànLa^^,b e(<<ct,cz>,M)) = [cr=lr], {=-rrr eL g=r( Jor* )o

ci-JrÀâ^tÀ / ûolrâ "*fù* 1r'a'fÀ )uue- .ono*trmo.l-i,rn .9 "^Y 
1"^

à. <-d,,\âdm/m¤ à ^ou+earL pqra y',t! t\ d* 1*nrJ,r."h^ tt^b* h""f"1*.'U"

3.2.2 INVARIANCE RELATIONNELLE

L<. rnn 1o,"-\'i*!.r. ôù- {(a,o')=& cnu'prnJ, à l'm+atiance, ^te0.h'anartL.0.,

tf ,. (sxs + l\{f }) -l- @ fo,w 4s,A,t) n' oY or,,?""^.^l- o;
V ç e Z , ; . l t l . v ( f . , t )

Eot¤̂ \nP-.æ l *

L,â :91e-t!b fùi&ç ool-^*o- ç"op"r'i hJ à'')*ox^'auu- ,..0oh,'-*.ff..
Eb^^l' à'*â rJ.^ ç. .rçà'f,"-lrio" 4, Q(-. {t,# }) J' PU l-o} c*-rnr^. At"^^b,'L ,l
rrr\^e rp.L$.r.t-J"t' J. p-l-,L t e (furàL- lû/#!) 2,'.*F -Lt"'lof ,'n"Atoin" l^"!-
ô {';l-.t- ^Àoù.l- ;nil'.,'J , lt ".*À'* 4*h'..00. Jr.,"" f*t* Pr e 8n

fo,r^ ç, V e-p.À., T- ^* ,trn-l.^th;"nn ersnvvnc,LÀc*, ào^^ rn\ al-"} U ^"h"iN*;".,"L

e ,f t*";"t ,u,^r\ dF'"} J. A,r.h's m' o0,* t lr" yt sl- rql. [*.|-,ru*,,,.L XJ

p(r ,o ' )  = ( [ : r ,U,]4, t4/ .  f=(L,M) r  { ( r . r )  r ,  l '=<tJr i r r '> r  Ft=qt l , ]=+ t(m,r . t , ) )

"'.1--à - )ie y' ;! *T- l-a,r1.r,,^a nnoi ern ætyut àto,.c'u*Fi.'n y^ x !';Fot À^'h'o-0.

,'ehÀ{ai! + 'F ltlat- **-,L eol-,,. Jh.f 4;"{. ",0'" f tb !.,ëlat *Àû d 4'.'f-J
àik'J,
I
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3,2.3 INVARIANCE ASSERTIONNELLE

L," ea^ 4*l'ic't.Or* J. lt;^ro;...r'aarq¤ ..nn#l-J.rn^r00" àù Q6,^,\ -- JÈ "t

V (o, o') -- + (^') ."nr* ponÂ â "0 *uegæ ql!d!rt4& ,
V ¤ (s * l&P\) *l- ,l,^n"a^jq^^L f",u 4s,A,E) ,lt "l- * ,0r.m*^l è- VpeZ,ie$1. ,r(t)

Exc,*pQcæ l æ

t':X&11g p*U"9." -h.r.rme 1rcp^r"FJ Jtr ^ra,,..'a-.. orn"rl-,'onr, .@..
Pa^ *p0. , r.riolrâ *1",l-h* 

T. Du J*n 1"o.cror,ra âr. p^l,fa^arfiwte z,s.r,q
l f

rn" 1"rure.t ù*^r\al" ét-te ÀÀ"ltq^;Ne^L ¤,,i,\ peal-r'.rn ,ril;7AL fa,v 
.ltrrua^r^.u"rz

J.

V (^) = f 11., L,r, i4 . À= ((1., L.), M) À . ( Lo: .,11, rr Lr'- lr$) ]

D

Lc lo:Flryryb-qlîgg , r'ù:rg )'w à-l'&,, !'olrggg
,l'tiùA&:*tn t!b!É.r- fslr¤b n.n,.F Jt*,,hr ,^u 7Q'- A* 1^o7uzEJ J.

f",sl,a^"tn* 1* t-tr* t n'eoprÀe^, 1a^ .ltr^^uaÀc.^trz oor.^h'^nr r!!..

;À:
H,
il

h&
*
F

h .
I

Ix
i".
L
;

r

I
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3.3 FATALITE

Nf o,^ J",r^*,^ {a J"*;l-;* J. {" fegb w @, GabLar6-pm.r.0.'-sh"0orh-
sFa^*faol , r,rra -0^ .o.o f*h,cl.,!.,'"* J" f1}g$ :d*Ug]g3!t" "t- ffhgÈ.' M

3.3.1 FATALITE SOUS INVNNHNCE

,Âolo*f <S,S,:,> ,^" p*r'"^^1i1. ,pà-l','an^*00" ,L ô,V. (s*s'-rf*'r4{})
àeo tu0ol'i* *^h," ël"h .
pe (srs*{t,ff}) *l- +*bb à13t rog3sgu:l' J. { +y (s,*,27 ni, ù. p",tl.m"^,hi

Vçe z ,1lelt l .  tvi .r .{(1,,1) n tr(f", f ; l l

Exe,rnpQ"æ l æ

No,,ro 
fouaro.m \Àn 1,t.t. -!o l,nùrt"n dfeur.c po,n,'otlo .-hbà )tnrr

f^o{Àalvwme "*h" nFt;\-.r*".^^,F ç;l-"i," ott n.JloF;- o^r,c^^f à'ohrÀt'. -8o uo2-r^ 1L
-ho^ )a {"F.Uti J-

V(o ,^ ' \=  [ l c ln ' .  r r=qc f  m '>  ̂  M ' (x \=o ]
a orl^ ;)rO,ra,rî4le4 J.

{ ( r r ^ ' )  r  [ . ] c , c ' , l r ,M ' .  1 - ( c7h )  n  a '=<c ' ,M ' )  r .  n (x \ xM ' ( x )> ro ]

E

3.3.2 FATALITE RELATIONNELLE

La l rFo-g' l-.",.0o\'i^re!ie
lor.ra .Ju,rfolrr\Cacz a^ttl,. S(^,rO\ = lt .

.^n"rp^À a)^ caà 4.".,"1','.r".0rU à" -l.o {.}-a{.h/

ty e (sx s* \t*, {f }) .^t- +"t 0. fr,r^, (s, A,z; d J p.la-.^^2^ r^L r,.

Vç e z. 3.elç1. V(f, , f i )
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ExompQ.,
æ \ #

k g *t-I-tg! ft!$ *l- -r.r,ne. f'oF"rJU J. {ahc0. L' ',-¤Jit**"ii. .
Ëhq^'l- Jc*v'.ie" ull,e "pâ'f,'"olrirrt Ate,,.heL 4 . (JGr{t,{f }) J*ii'*;*I. !t*"L
'*rJ" ole ;d !,'ol, .Y .u^z ,ofL'{,'..r1^, an J. pa.l-,'e g . @+4* l*,#}) -}',o.J .llnf
*Àr.- 4d"[ â {';l-ah *âd. .r,,,u'h'"[, Â .-,*r.l'iar, lotuL àt-rr^ 4'',1.,.ow-n.
Pt e P4 a '"*ln.,iv'. 

1* J" 4" Fo U'f.' J.

V(o,o\  = (  [ f l ,m. z:=(L,H) n Qlrr \ l=,
Lltrrt, l 'rtt ' . l-- ( Lri l) rr Àr= (UrM,y ,r Pr= oL/, ,r rf (u,m,)J )

fo.^ .0a n"i*.,, , i ,r (sIP"u3, ]r[] tn,ZI[Pt,x).
n

3.3.3 FATALITE ASSERTIONNELLE

Lq 1ùk!"r gg*!gg"e ta^*p,tÀ a)L <d^ i*F,o,L'u )" !. |'l"UF"'
^oua ÀarûrrJq,uce- a,DE. 4(0,o,\= lt J V(o,o,), rf 1l,\ .

!,.(.*l&#]) *f +àaP" fo,u <s/A,z> /'.. uj r*0*,e'*l r*
Vçe z. r+e fi. v(f)

Ene,*pQ"æ l æ

tt'ù8::3r:g & {u*e ^l '^ "-"''p8- â" {a1"0.lr' ','*^l,l,n^.il".
Pa,t, n tnpQ., N\oLÀâ 

fitûrrôr\ô 1^t 
Q" 

f"i/rrne^ f^pcerrtuÀ Jr, 1;l.rr,ft ar:-trnrç. z,A,t,\

i .^l* f"F.0",**E "-v\ B..-h'^ or*'[-i1^^o o'^! "^ +"t Io ]e^t,n)- ra,\ .r.a.

1"F. U,fJ L
Vto) . [f 1", L", ftl . (l= 4 Lo,Lr)r m) ,r Lo = ,rù))

fou,u lo lÀÂ;f

(s ,  A , l t .  fo* (z ) ,  I1o ,1 . , , ,14 . (o=  < .Lo ,L" ) r i4 )  r r  r - "=a l )  ] y
û

t bcg@. , l,q 1es*t''"" C* :*teg à *l d$4 çe,v'a^l iX"0"-*^l n',nyinw
.yo^ lo p.Fo{dl-"' -ro.^\riu,r,, r,Q,I. ,
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