
N 

½1 4t)34Jt £»fl)sJt £fl94&SJ1. 

lSlt 4449I4 4$%1&1I 041X311. &)t)fr 

*0Ld3 * S34)4*hX4. 

£v14.sll. 91X11.fr 	ï1t øjkp £Sa3fi 0,4z1[ £412. 

wt & 

Xatatjsai[ )&4-5 sY'-ll- 45s4  ;t.rk3 

:)frs4 fl4l. kUa[ Sl.,%à4 as 	 :&siUall ntt ç$ 

4LaÂ Ø4 	 s» 

1a3b41t £& LA 

ø41x31t Ltsat:4aJ1. 4 

• 	 I»)SÂ . (< L4 sk)  ØJIX1[ ø.MI[ 	:%4asaÂ ø44s 

hs3ÀÂ ................... .  

bsaÂ ............................... . (<)LAi ZnL) »l& kat : à d&I  

• 

 

4S.M4 .  

• 	 2008/2007 A~n1?.fl &asJt 	 7 

• 	 • 	 • 



À*4 42mia" 

hk' J~ùjJi Ck9j JSSa4 
JS4 

L uirJJÇi ûtk, Jat3 Jàj 	celi JaJ I* 

c'-J kjt &°) 

(4t1b14ïA 44 JyoljjJ3I )a)4 	4 
1 .4 ZaUl 4 

•d49Jc 	 L.....
-141 4 

•c 3 i 3Â0 X 

r 



01 	•eoeo...e.eeeq.see,eoeeeeeeoo.,so.o,,,,e...0, 000000fl! 

02 .na 	 o ,oe•e.................. 	_AÀi LM.MlISI g.tj&ft : jç1 

02 	................................ 
 

02 	000eee000,00000,040000000,00000,  

02 	
................................ 000000*0 	 _ihs...àS -2 

02 	èeooe..e.ee,.,00,.,,e,,,e,e,e, 	 -1 

03 	............................  

03 	, 000eeee ,, .900,0000000,.,,eee.oe, 

03 	eeseeesesssessosee.se,s LàO 1131I 

05 ................................... .. , . , ,..• eeoes*@ 	 •,.,: 	 _3 	 — 
05 
05 .... LSJLJ3 aLii'jl 	 33J 	: ___ - 

06  
06 	•'°''''e'e'',,,e,,,,,,,,,oe,,,,ee,n,e 	

1OS' SJJa _4 
08 s..... ....... ,,&L1. L.aj&, L1_Lj. aL34t #lLalt: #414fl a.J1t 

0808 

	eêee e,,,.s.,,. s .......00, , ,,00000000000.000000., 

08 	 ....... 00003000000e00000,a000e00000eeae.t 

08 	.,,.,,, 	....... 00000.000.000,00000,0000000,s csttti3 i et.ilt 
10 ,..,,,,...... ses,... 	 eUUl 	—2 
il 0005.00000n.s?sne,n.000e. ., 

 

11.. 	 - 
.s,.,, ........0000ete,0,,,,.00.,.00 t •0 

11 
	

.............................................. EUIYiiaSIaSJ 	—2 
12 	sn000,55055e, ,.,.,,000,,es,00040 	

.i1) 	--3 	 - 
12 	 LSfljÀjUfl - 	 4 
13 	.............................. o 	 -IJss4t1 	— 
13 

 ...................... 

 50055 
 

, 
/ 



14 	 . .sjs j 	: 4,-_S3tCàâ4t 
14 	. . 	 .. - e 

e- 

15 ......................Øj._4lJ &_.4atL..milt ç1Ji 0it j;t 	t4i1 

15 ............................................... 	.jj.iiI ..à..jj..s3 -1 
15 	......................

...... __.i.1._ii 
16 ................................................. 	.à$.s...AI ._3 
16 ............................................... 

17 ......................... 	 £41 	h,;t.....3.4 : _»._. L_*1t 	ILtit 

17 ...............................................  
17  La.. 

17 	 'iLS. ,.Ctgt  "tu "Ul J3U4 UjS1 — 
àà 18 	......................................................  

e. 

18 ........................................................  — e. 

18 ........ j..Sl-#a11 ,j.A' êij.i1  C 	 : 
18 ..............................................be... (j..4t.AS..J.)JiM - 
19 .................................................... ,a317t 	— 
19 .................................................... 	 - 

. _ - 	. 	A 21 ................... ..) 1)Ij-3li % -' i 
't  .a i-ca e L± _'_ 	Jt. 	 e e 21 	...............................................................  

22 ..... .......................... .jt5?ltkI 	I-s 	 a.$ 	1L.dI 

22 ................................................. )i>.ii 	.. 

23 ............... ................. . • ........ .....aIjI,_.îfl eks-i 1  -2 
23 	................................  
23 ...................... 	 S 	. e 	• - 
24 ....... ........................•... gjIM) jj..Sfl ..à.%3 : 

27 ... 	Ø..4i1. ,La4t 4gJl tt 4)t) jiIt i."4 : #4141t 	
I - 

27 •., ..........................jlj..Et LS Litc.  
27  
28 	.............. ............ ............jj.i1l Càtjj._& :_______ 	 I 

h' 
L' 



30 	 e 

33 .................................. : 	
•$t 	* 	I  m 

33  

33 ............................................. ZL 4L.ual emiJàiiA -1 
33 ....................................................  
33 2  

............................  
34 ......................• 	.......a.3tta1 'j 1  

_ 
34 	............. 	 Z_-4LPJ411 	-2 
36 ...................* 	 ___aj.1 çj1.Jt..cS -3 
36 .................................2 •S 	àL1' 	4-4 ...................... 

38 ................ 	LJti 	 a)3___a:1,4._3L41t 	Lait- 

38 ....................2 tkU 4 saj.4 	p4__tj : tfJii Fi11 * 
38 	............................... r 	

_j 

40 ....................................UIt  
42 ..................2 	___ 	 ____ e... 	p 	* 

42 ..............................  
e.. 

42 ...........................................r 	- 
43 ................................tL.iat cat_.iài 	- 
43 ...* .................................... ___*!S _,3j.i_ 
45 ................... j 't..tj 4___._Aj_.sl 	k,__43J_. : J_3-SI3 
45 .............. 	LttAi),.1_u113_ai1f(gL. 
49 ....(dt_a+lj tt_1) 2 t.A34_L)SII*:1Jati... 

53 	.............................. 	 a1_,a411 * 
54 .............................. 	1\1 
56 ..............................Ci it j _a 1% 	— 
58 . ....................................Liiiclo 	:t..S3LZ - 
60 

	

	................................2 ff.t..*.t  ...................... 
U LIIIIIahfl__ S 

62 .....................................c,1_Ait Jj...la.l% 
63 ..............................àJïA 	tJjL.a3S 2 It..t s 

64 ..........................................  

65 ........................2 .s&it 	Jj_ 	e'-1 t   
66 

e. 4 '- C?.iJ.l1 Z jj.aSlt itL 	- 

	

................................. 	I. 



67 •.. 	1 c.1~ttZ_..j&  •0 t  

68 •,.......  

68 	 <1$ 
70 2 c4ttlj3  Lsal$ 	_ ... 	4 
70 • .......................................L..jij..JI ..j__iiciii1 : 

........ ........... ......................... Z-_-II_II11 Lij 	: 
73  ....... .................

a 	&_s.aB 	Z.kji1Jas : 
4" 

.

043..A') 	: 
74 ......... J.,9i.s..j_ss,ic. I c.ti . 

	

4 	'e 
75  ................................ ....... 	<:1i 	4 I t Jj$ 

............................ .. »  

75 ..... _.4j.4JlZ_SÂ.t1$ -2 
a____ _____ 76 .... . .......................... ................. . 	_ 	_ 	* 

76  ............................................... 

....... .....& 	 IØt:_3L$t.Ay n_ÂIt_ 

77 i±Ld CaIjLasfl  ............ e 
77  ..................................... .kx,._à _. .4J)IJ..IISI : 
77  ...... ..................... j •4 j.c L41 — 1 
83  .........................* 	(1$_LI C>Q a, 	- 

88 ........................... 	j' 	: 
-,  88 .......................... * jtaa.a j_iaal 1:,..t 

1$. 
*

,tj 

90 ............................ i jj..LI C>e d4-4I - 
93  .................................. 	&$....L : t_±1L 

102 ........................ ___1i¼JI Li._LAIiii a_l.;J!Is1 : 	,j..à3I * 

102  ...............................J_.k_S&j_î 4jj..â  
102 ......... ................................. 	...II4jLJ.S. 

102 	.................. . . . .................  c,_.931 r_aJ -1 
103 ...........................3 	4I jS a&41 -2 
103  ........... ....... ............  '.4j—'j,Ø øL.tJ - 

107 ................... ....... 	:1 ! ...3 
110 ......................... * 

 

'J 4 

111 4JLSJSZ4A3J1JS_Î • * ........................... 

113 ....... . .................. . ... Cj,s._a& Â..4ajjl.j.S-_ 



114 	 • , 	;,.,._sit ..Jl..a :  
115 	 . 

115 	 • 

121 " Goal Programming 	2 J4lIC&JUI 	•.._13 * 
t 

__&......4 
121 
122 ........... al' 	$1ts M»91Ifr L) 	 &J;1tvj LA 1t_ 
122 .................................... 	 ij4li Ltj-a 0  -•1 

	

_ 	 4-  4 122 ........... 	 __ __ 4 	"-2 
123 	2 	 U.mt Z»1I tJJLS4I -3 

- 

124 ...............................iI.L.AJt4 	AJJ3j 	 ..4 
126 ............................ .................. 	LJt.sS14 - 

129 .................................... (Z#3L.sJi ULa_A'IL i 	AJ.Ji)) çLai) 3J 	: 'cii 
131 ......... "Goal Progrannuing pondère"  
135.."Lexicographique Goal Prograniniing"  
141 ...... ........ "Goal Min Max " ç i 442s UIsSit a_ 41ffii :Ll) 
141 "Compromise Goal Programming" _.j1_jj#aS1$ dI.s.*t 1- »1t :LaaL& 

	

z»- L544s. a1i p1t.g» _*4a1 	: k ILSII 	Lait... 	T 
144 ................................................. t_.__âgii. -, mit 

144 ................................................. ...............o................ 2 	 p 	 p 

145... ................. Jl._iill _,/. 

	

'1 jj....aaSt &4ILSaJ : (JØI 
145....... ...... ........................... jt-sn j.-uA Li_alt vip t.tt 4 3J.iil2 
146 ........... 	 "HANNAN"U&è: .............................. 

146 ............................................. 	 j t Ifli LL :  
147 ........................................Reenes , Liedin 	kijk : .............................. LUJI 
147 	 ,, ........................... ..... 	 Tianiiz , Jones  
148 .......................... UI.s.A4 2 tstett 0tS133 Cà$Sa,g : 1_1_41 tjâlI * 
148 	......... ...................................... 	

';t2ij,i 0-...Sa - 
150 .................... ....,  
150 	................................................ ,-,4t 	. 4 
151 ..................................

...  4 	4I 
151 ................................................st, 

152 '__t tiI,»fl) ti&1 -I %:\Øl1 4uS :is_il ............000 

/ 



4* • 	•ktdj 	... a fl 
"ÀLZINC"  

4. 156 	 •. 	s s. 

157 	 .. iiwi)..4 	•: JtM 	* 
157 • 	 s 

157 • .,  
157  $,5is4l 	 -.3 
158 .............................)4l k_ià_,.c 	j; 9_1_t al. .tl j_t!IJII 4 *5* 

158 ..................................................................... 	t; • 3_ _5 
160 ................. ....  ...................... _IA4_l$.142 a4.3i._.4a; càl_;.31_s4YI -6 
161 	........................................................... 2  •tttj_7' 

e  
162 .................................&2 &16it3..iali Lli 	j 	: L!S2Li1I •a 	* 

162  ...............................n 
163 

...................................................... 
Il &iziic n c.l1 a95ai4 -1 

164 	
5... .... S ............................................ 

165 ................................... ji,_aaI ùa J_:titt tij...Jt J 

167 •............ .. Aiziuc 	 jwf—o,--.UI: Ø.._3L311 	fi_alt — 

167 ........................•.•.• .............." _M csà ê...),j. 3ISL_& -1 
168 ........ . êis• 1  Qj a j,..t aat J.I1tS.A4,JIfl -2 
169 .................•.......•fl. 	4Izinc 	4 	1_t. .5" 

169 te4LL*1JIJIcLSJ43II_AI -4 .................................... 
te j_1JS UlàSjta 4_?sJ,di Jj..ai  

171 ... 	 Jj ajl1 ................•. ....... 
171 ............................................................. Z.._A.uiJii D.4 .i.3....4J : 

I a&,ttlt "AIzhic &w' 	UI1s.aii : Lii II.  
171 	 __ ...............S.....0 .................... 
172 ..........Uh.à'JU 	fl4 J.fli LrIQÂJLa4I L4ta : UIIU 
172 ................................. .AaL,)lI 3j...tifl  
172 ................................. ............................_aI 'tsti .kjlj_*li .&j_ji -2 s.. 
174 .................................... ................... 	4j. ..3 

44-Aa4j 	24a4J 4_A' siii :  
178 ............................................ 	4____>4 J 
180 ..................... . ................................... .e. i.St 	Stj4._44Lj * 

181 	......................... ......................................... 'LaLsfl4 s4_&ij* 

/ / 



k1 	.1[ Lii.. 	3ailt 

41a 	A- 	ijSà 	 4'° ss-: r~l r -» 
J ($ 

 

&IR 	cLt3 j  c.i. 	 4ik.J j1z.t6  Sy k LU 3t 	- 

'- 	 h 	 JJ.jt C» 	3Ua )c Jj --.lI 	JJaIl 
4slS:i (ZJ 	ci 4 M JJ 4IJ  ZSii 	) 	 - 

aa.lj1I i,Ui La3S Ua1Sj  SaTi'2I .a1I CtLâ ç1C ick1Ç Y âL 

di 	 L 

y~i jii J2ÂS Cia 
14) 	L JIJI ;} 	413 	i s 	 ) 	z 

y&aJ 4PL4*'2$J LS'2l ta2iI 	afl3 iil taJ} Ua.i çr1'2 JaUuI ffi 
Aè'j 11  ,ffii cJiii'2  Z4,I 

Ji3 Zct.a 	4 	 jj 	ji 	aiI J$iI 	fij 3ik, 
Cia 	 fi3 &)' '21 ui4 'J S 	 C3$5 SS.4Y 	- 

LJ1 3 tu'i; êêj 	 jt 	 L 	(41 

4 Ji 	 .iva 

	

uJ; 	u2i jfl j ltt  )i d,"- Ji 	L JL3 	L 	- 

ZJ3J cft' ySi ii & 	 t1jJI cLt atLft ;Ju, 
)LatsJI3  

SS  

S. js4 	aJ ajt.J J!LJI isaili J « 	iiIaj 	jsJi '-r 	 - 

	

cita J Ltt41 4àJJI )a 3~at 	tÛÀJII 4LI &A) 
J~ 

	

5M 	4iIJj 	 iYl 

# ct 	&V 	cuSa ajj2l C> ic.ysa. J.3 	t-k £p  

Y, 41 Jai$ k,lbJ a 	- 

ZJI SjUa 	 LJ4j1 CtØSlt 	ttJaajL1I 

,à UU 4YAtIJ JiL JS 	& JIb2I 1S ti3'J J2Ul Ul 

	

ai; aUi auc. . a cUflI J4p 	T 
}4J 

	

tjL 44 1gtCtisiit Ji cLl;23 34 -1 	144L1 uîu fiI 
acuSd ailc<ttt 	 u. 

L» )sti fiS 	L» UL9 L 	 fl 

4îs1 4à$4 Csla'i td 	j3I ci1l C 	j Laa3 

l 4 SSM)2 )c, Zi4 aL 	
'.'-..: 	

JSfl ¶afifièsI t4h 	L ISA3  

çpilI CaiS 14QLKaII4I gjafil ca  LL e 



, & J, 	 2t 0s 	jØ 9Lj  )S1 
L %pi,aui jpiIj  $fljh0.0 csja. ZaUaJ t2$1143  ,jSJ3  c4,h 4,ê 

&i-41-9OE»'I1  &J 	1 Siaùa$i 	,PuuauJ 

	

ZC ts&jJiIiJctiMJaJfi SI ZflJ 	C$ws\J'wfi dù4, 
oaj&j  4iAL jØ Ja 	oa J&a ta.14 oajjj  'SaÇ tiP» cJLg jØi 

- 

: ZajjkJ 1I~flà Jt1k, 

:YU C!2JLa 	04 	&tt.4i 

¶t &J-Ø 	l fr s-JI  ce 	t4aM)J ciJU aI 

c>ee 	à JU!tji 	 L 4 

:t1Iùak 4S 

a41I Jflt i J44 Lb 

j  4s)a1$ U3U3J 	 4p jj2t çp.)lI ØtD/IJ jLsaIS 	jj 

4h,iL41 j U)ds9 dtJàj 	Jt» 
kU 	 acL U.AgJI —i 	Â J2I 3  

L t .AJ.a3j St .t 	2z2I cLLU331 LSàJk,  Ja a» 

 

jiyi  
tàw4 	CjUaU3I çjLsaa Ja LàI '.i Cr all Ç Ju Ji.a..fl 

t4I CÂbU3 ta1 

J-A 	) 	1) 	 tuiji 

ull j 

U 	fi 	 a LW 	jJ 41S itAu d 	 - 

Sr zik4 	kM' ci»J àja$l 4) 
i 	U~ est ç ~ij  k))&"J d3.J ) LJLadJ »$ LS CJjJ 

r' çPJ r' 
J 	 r" 

j 1 jjiII 	 CaUaU3 t'i tadk, 

IitJI 	Ld..tI 	 # 	 ç i L4J 
314 ) 	jaj 	LUI aj43c.t 	 0&s" 



si Ù1  44J &)2I 	 C i1fiI 	3s4 

	

ifl 	IfiJ 
asil ZL } j,1S JÂs )fit à il ZLi Jjs ZJ SJSà pU} 41s 

JS lflJ oatLLJc,Jb1IeA 3sfldsas3IU 
2Y 	 .tLu1I ) si 	 T 

à 

r 1 	fi L&; jict 2.}zM Zfi 	1kii UsiI 
1Ldj Z>J; J.C3 JJIt J  ZULJI I. J1 (JAJI UnhstI j 

&-À- 4tL&1j &ayli 	 j jLt 	 aL3II 	de4, 
'(simplexe) d1',3I 	QtI Jwl i LU tjZ 	 làt 	C3-;L 	T 

2dj 4S..4J31S 	 ii; cM fl33, 
IaII JiLJ; 	j!~I Js] ULiII C3LS WkiI rAI o. 	çk 	1t iL 

i LI la théorie des graphes CilS I bi 	CÂtLzlI àjs t4sjS3 31I 

'(les flots maximaux) JSCfl 	 (chemin optimaux) 	)a1I 

.(l' arbre optimal) JUI 	&3$ 
ç.saUJtL&i j 	&I 

Goal Programming Li 	&?.J4fl 	0, À JJ3  Uiafl 

5M 	JI 4.Se -0 	 Si 
Ja 	; 	 bi »&5i; <4i, vi 

	

ut 	ZajJI Sj.3 

r1 	1 t.t~4 L9  àA 	 J,iâ »Lt (t•U Lai 

çJl)~3i JI 	 tuyi zs 	i 	j J,,fl 

	

•CiIjj ALZENG aju 	T 



e,>L't it 

j4&Jit AtS4I: 4[ j 41-41t 

b 	..  
yA 	

.. j 

2 C1M1 &ii .4" (1» : 6C1L41t J_a4dlL 



J41it Lt  

I 	t 

&JJ 
ItIJ 



,L44U a4nLat ,&L3dt 	 j5k 4jt411 

e - 

$9j cUIø 	&Lt jA 	5Àa3ui .bU331 jpa j 	L4 

44_I S4l 44Jfi  	s ( aJj 

tu, ,i1i Z134 c 3kIl ca'JpilI a. Las 	c4,1J i - 

Çt14$ *Mk 	e1L1.&i ki 4€ai33 1.e.Lau eii Eik 
4.4&1 Ui3 ffi, 	 JJ c 	$ i,5À )ft Lr aiX3 j 

4.S4&IjJ ctaUW eAl  J.J 	Ufâ jØ  i4 
S1\, 4ss1 JÉ, Ak 

Ubà'jl çj.ki ùA 1 6iC t$3 Lt4jIfi  j ciLS tj41% J 
JjQsâJSii1j &i 

u4I J]  ) c4iJI3  Uijà; i Li41i }LJ Jss 	It L.iLAI 

L>WUI s4 iis JL 4ML j 
ljfi; 3ls51, Ljil cLhU3 rAI 	 JS 

uiI 4II ojiîc.0 	 çpî Cui 	ffi Jt4 Ls 

j 	j 



s L41 L4iitLaI 	L.à1t 	 Mit 	- 

4b4t R a0411&frÊt :45I 4vali 

*liJl 1aLft 0.I0It :j5Vt ajtsit 

ÇÇ13J Çipi1I at 	t- 	
) 	U jAj 	 1iDji S3 

eiSj Ui yfi 	 ê4 aj acf'a c4is$1 , 

"4à  SAL4 CASA Jfl3i 	 Làvx cM, 	T 
j 4J 

tj i3$ 	 j4,Jt 2tLIS%I cUJj 	 $ 	 T 
(3) 

T 

UsaI -2 

jl;3 CJtJ à c ->',u J cM 4-1) 	 ,k 
p 

k» 

	

Aj fr 'tt iajs Ls&n  bi 	 at ___ 
&i2I 

 

*à »iI 3st; 4, aa.tI j alI 	. - 1 

/ 4 cU..nl$ 	SI C» 	4 tStt 	.5 ri \. iLslS 3 	ra &L j\S4  JS 
i3il J1 t4l  Ula 	143.V1 	k3r1 	.4tC 	3'jI t3Aa 

	

•aaLu JiÏ 	y l.0 

U 	 &iZ r )a W j Ua J24 sj 

çra$iI 9.btjL s1c 	ki '"4? i 

	

r-1 ap.a ajL.a pb'Ji a» ùfi L4 Sit ci4tû £aalj  a$tlI 	Lijjka 

9Oo .2OO4 	 Qø C &a,3a4Ua11 SJLtIJ Z,.j$Ch cWL LM.4 +: 

8 .in -,sj ùu&sciva  ta 	 cSi 	2 

	

24 0a.CQai 	 .Saa ,p.4» e: 

371 oa.¼ L'-Çea4J JSt-'&&U 	jU! ¼ALa 

0 



, L41 44tLS 	 Mit 
S4p. -3 

45 J LUJ)A3I (SS 	Jffis 	ç.Ltii b..» 

'MI UflI 4 jb p  ~13 SaJ?J 
ti ttaI s. 3  4UflI UaJt ç i 43fl411 4*j1siSi Csji1  ea 

	

411 j.ajJ CLLaI34 cr 	tM Z1as1$ cil-)â CJU a3.11jSIt 

S4 ûIüA .) k. £jt3aA411=4 » uji 

LS 	c 

:&iidifl JtÏ*.i 

ùiÔ1t 	ilnà 	ill jt'nttJ 3sf J1 tbta «! 

1lLt 	hiIiII 1c yiiII L4 	J$ ti 

s 	 - 

pi 	 )i c.a.a  Zb 	Jiiv c4, - 
Lsa}J &aUiI i Ç 1II 3.lc,&J c7' CiS3  sLJt ktiV 

JA jpjj J 	(2) c,W.k )A ùUs 	2K1j jj 

r 	 (aAJh.% çji J&e '4Lc J c» .sia3 1 (,Ii 
Jt.4l (y1iJ :J UqId4p 	 * 1MJetS 

4$SS" 4ai SjS41I &1I (JSI Zfl  
Lu  Sj 	&±aj ja\Jj cIjj 31si  toi Le 	"iJLUI  

1 aUM çça5 LSJEII 	Ij t::Ib l _y  341i411 4Ø 
- 	 = 

	

ct&J2I Jj3a 3Uk tJ ib j.tJ 	1ifl te yse  431  laS 

:ZSa*iI 4_ij$ISUIJ L.e. .J-j  4. ta ii 
:ÀsaI 	*1 

&Ail 	ca.a i J;s5 çØ  uqI 	ÇJJI &s 2  3Î3J 

GILLES BLIESSY, CUIttSTLAN KOM(YPff "ECONOMLC DENTREPIUSE VS  7fflm  EDrnOP-2Oø44't63 

16U159ua -2OO5- 	ZsM,#fl d*s jU "4pUS S1 "jb * 2 	
7: 

161 aa 	o& 	C04m: 

3 



£4L_aI $_*ÀL.dt 

ic *Liin'lI  3 I J 	akv19 	'ib Li 4s 	taji~3JL2 

4,ft 	A , B Lkg%Ul U3'/ LÎSi 't, ,s* tI .4a ciS Ejx1i* 

B k%UL 	 t4i A %iA Jaï L"1-1-4ctSi  ta)41I 

B 

4JJa4:SA1I jtii iii 22_. -a 	Ji4 cxtCt c 

:4I V' 4 43LSaj asp Jitsi, / fl 
:~.3iI ..à4SiI *4 

aLJ r1 "-  û] 	 I Ji1 
£, iI 4I 	4I L4 «5 	 (Sj~ d,a5Â1 LJ 

»$1t cl»i 	c4,I 4) 	 Y 

thA i J.J'ji Sà øIyS 14 ai £LtLII 4L-.1i 13JJ 31iP1 )S J 
ffifl J1S Jaa 	LaU) I»ii p 

:L4'II ijitS*, t.atfl ijltSit /111 
:ZaU3l a~ii *4 

4I U, =11 pj »  cia 

:ZpL 
e3! iiLa t.4~1l rbt4  Ji4, «JS~ 

•i1 j 	4ll 4 
:4ifl UlLtil1j tji4 UgILVII 11V 

Àø- U4~SI% *1 
• \$Jl dL yti j  Ui'ji Lt 4 	ASLLJI L4SJ j 

:2i Là4Ç *çJ 

J- ap 	u; 	 ZU 	ii 
Jis 

:4tJ 4iàja Uj1lS1J I3S 3j*ai U1tS11 / V 
:a$iI k» 2h JtjItS5fl 84 

(Sis c)i3jl J4c. aJ 	'j ii ffiui 3A i.S2l r- .3aJS 

	

J4p11 Zi 	Cfl dL 

:t½1Si Cia  

ri 



4,L341 4LaI ç1..pJ att 
 

jjJ dtoj eL 	4I\t14 ou 3 	<s331  &xi'?I è :3ta4 1i3 -2 
<)a. g1i :ta 	 cM 
*U?ji tJ44I SUI 4ifl 4jJ ;W1 

'''à7 1 	à Cii4$ c'1 aLt34B LsJIcU7l 	:,4fi IiflI -1 
cs1441 ) I &i! 	a44Sfi 	<,UI Ui'P t.fl-q, :LJ cU'/I -2 

&»S tS.4t UU dtw :,.aJafl 1371 ...3 

à4i oF&'J 	3ai 	 41 	i 	iyi c,SAi 

kn41  ô1& 	e& Et~ 
3s 	 3g ~S3 < ÀSiI 	 t$jas c naRJ4 efi3fl 

c.LiiJ 	 T 
J3ia 	CJL&S 3a43 WJJ 	CLjk4Ài1 re* 	k)4 r-' 
ÀJ i ,fi3 	fiài éfl3, 	JS3 S4 t 	24,14 cLJ ÇIiJ aj:3 

U 	4jjk p  UM JØ Ui'll tJJJ 3SUÀ 11J JSJ 	*3 
LJJLA\ SS Sai cM tt5  &iM k» 	CLJ e'kJ 34 

- 

2 11 	4, 	Âs 'jv ie ç 	r 	A 
ttSIt 3 

U,31 1L.13 	< jj:j., t.$ 	 j 42ï4I 4t-J.n c'W yjjaISi *5 

.JJLs?J3  aicJj  CiUS 	.ajÂ31 CLa1zi13 
t.Lzi13 	Lø3ç'€" pJiI 	JSa 4 il3 CLyij3 J.isj3*6 	T 

4J 	Jb3 .Msz 	 fØa 
JjJs.a 	 a42i3 4j3j Z9JIbAII a3.l3 	cjiSaI3 	'kP 

	

'- 4ll j4y UaSâ *9 	-. 

jptÂ& itJA 

	

Lasis Z.k J13 cLkJ3 L2L11 J *10 	- 

J4ti13 LJJtLA CJ'J3 a14L ejUl &JaaiIt tSi'j1 Jt. UiJII r -P 	*11 

lio 	 1jfl3 ) 	 $3 *12 

cÀLdi u1 ZUfi Lfll jlI 4$ 	L 	..lj .t..j <s j 

	

Cibsi1t jSaj 	 &0lsit4 )1i31 çb23  

	

JaJl ) 4$fi j 	 *13 	T 

UU$ k)4' )b 	 I 

	

140 0a -J4- 	_tIL Ua ;jIst aj.,a c&t4G$ 



4Jfr4lIfl 41441 LSSLJff $L41t 	 t45!ff J1t 
Jbxi :4, jSc 	t4 	iajjiI CL4J114 t j  

) 	. 1 eib Sise) aj  *J4 
, 	 A1tnsb jji L &itj  ll SiaI 4j. j*i *J5 	T 

)j 	 L Li, &rl II t1a. luâ 

	

•46 SSILjaaj.4 sti 	T 

cUi'JI C4L»i J 	L JI& û 
k•L k4j; 

1 

7 



&_op.al, *L.341&4aLast paL.1t 	 :J5I tJ1t 

14t &3[)A5 LJLZJ LIs4I 4J C4»Wt UI. 

&iikP et 3b :Mt 16plt 

:fl J 
ùfi3 	il 	+& ce n11  SYSTEME 	Jj  

	

.\è j,U3B Z.3fiJI çJjil »i JSIsL CJlîk Ss J 
. 	

Lià 4J1& CJ 

l.ç..i» 14 	43 jjj tLSI C,lfla  L}sJS 	e i4S Si Î tjZ 
• øjs JS L0Wi Li1 yUij JSS 	 g3fl JSit43  

ffiz 	j tiYfl cuià P) 	 kø'j 

,, 	2 	 c)A  :ÂA.Q 	 49 ~utp 	LkJ, 
14 4jMUiI 3ÀS313 43 ti ___ 	U'4 

j49 j>41 LtiJi4 	 J3i JIhSfl 	16i4t.A iai 

Uj 	LU 	aiS 	 l.hl 	y elt Ji 

eî' 	Ci 	j tLY91  Si4 CLJ Zfl 	j 
.&i àà 4CSa4 4L<,i t?isu Àl,,Jl 1a 1  eP3t ù 4 eekâ, kâ.."g J1 

tj~ 	é 	3a js~ st 	siIS 	 j 

:e1-1 7 Jjp1t  —2 
C4.jS..J 1) C.b \alj J jai1 9jj)4j QjU 4' tn" .s 

43 in-.tj :a,iA z9cj ajLc. 	It 	2»ehi çÇj 	j1batI 
CiIJ\44S1) ij jyll yat t jLa 3 )b 	CAUt 	a jÀl 

Â 	CL9i gk JjsJ1 q 1  Ç4I Cj4t 4ft 	n 

-as4 3 
4itLolj É I1I Ci1...ta /SJ jsLW 4*a  ù- 4~t& "" 	 T 

	

fit Ci31S W aasfij taL.a Ci1&\ Ç iII .tJ$l 0.aLaS ce 4$2LzS»ij 	r 
ù 	ji1 nX3l à 	 J )ZS'IA 	jjt*a 	4s 0at&SI 

	

4UJ)41 ja Ø 	Lj4t 

23 a 4 	 jU "$ J&aLtaa3tj %iJj$ £J4 	Jpta4 	: 

	

9091ua - 	 4JMA 
s 



4,La41 £4aLaSl[ aL.a1I 	 tJ5t Mit 

Outputs 	A 	Conversion 

- 	 ajSlI aj&J 

- 

- 	 - 

t 

113 	- 

Inputs 

J4p* 
Sjsk, 

JAIJ 

J4t 

:Yr 34p* 

aa 

:Ij  aIja* 

du L1J 

7I e 	j&aUt. (1-1) t$ 

25u" -aS JS.Li - 	 JÂ JpLi4 



e_),_iR, 4,La41 z44._t ._L1l 
	

Jta3It 

1sm ji 02 

cuà  ci' 

I 	k»i1 
	kr cL ç i1il1 

I 

4 cLj. 
t t' t 

	

t 	t 	T 	 Tt 	tt t 	•t 	

•t. 

	

F 	 Tt 	I t 	t 

	

- 	 t 

	

F 	 T 

	

I 	
t • t 	t 

t 	 I 	
t t 	t 	

t 
t 

t 
j 	

I 	 • 	' 	 I' 	t 	 t 

I 	 t 	t 	 t t 	t 

t 	 T 	t 

t 	 t 	t 	 t 	t 	t 

	

/s3is;aL37; 	t 	t t 	t'  t 	 t 	t 	 s 	t 

	

t 	 T 	 I 	

t 

	

ç 	 t 	 t 	
t 	t 	 t 

	

I 	 I 	

t 

t 	t 

	

I 	
T 	

t 

T 	 T 	t 	 t 

	

t 	
t 	 t 	s 	 t 

4- 

Sji jp311 ÇtLC 

11. -i  uâ O 

Ç tiUt 	IjA3 

(2-1)d~ 

k)M 	&i3YI Â9lJh4J  LLi" 	ùj Uifl 	
17 u-â 

t 
r 

10 



ip4ft5 L21 L4LR #t1L1I 	 J,t Mil 	- 
U4I îI,»j '* tfiu1t pII 	- 

	

eJdà.a _I 	- 

C» iNJU 
k4aLl3 JLi3 	 4iL1 	afi e  L aiy tA39a j  W; 

4;çt 

½fststIeLÎ 34 

it JLCjI 14 3 5$i J 	2c1 	i; 	S LLutj * 	- 

JS 
LL!j J 	J ûSa  LkJJ oS& (bS 34 	 - 

&jjsII LibSjI LsI 4i42t JJ3IS)J ,auz3 2II 13I UbAJI 'r-' 
oô 	Jjsajll 	k.;i Â&I k: g b 

4j'tlI L4t3lSa?1 ti 3i t?'-' 	411 pii cLacJI in1t L.LtI 

J 'r?:? Q ii apIJl 	CIIJIaJ eu:;] ÇÇ4Afi  J34l et, s%ç JLc\7 	 - 

:EU4 %.S41  
cLJ etZ cjJ I s s 4ia& &u3 	e"P' &W LL 

« 3 a UbA IltS 44 cM 5It 
Z$,» iffl ,i]i aJb 	1iPJI L,L a-k4; c1 

uIs »i2, 1 t 1J tL, iqt 	jiii1 d-.S1I 	UJ2i11j  tqSJ 
ii 	\i1 5UI, k,k,  cs 1ba cÂ$fifl 

ki4ji J3bJ 	, 	. J 53i caisJ i ,Ata tfrt1i 
CLLSØIJ$&, Ç LU 	sI cpl 	u}t-511 .tLSk &W' 

18 'ja-a &j-" E1 P Asi 	e 	 T 

435 o- 	jUil J4U4aII c4s j afl 	IiZ1l SU 	 .Xa.s 	- 
19 'jay-a» 	.t : 

11 



—Ø-3 ,L41 £4aLa[ #_4aUà1t 
	 - 

:ElZ7 1,Sti c4ifia -3 

	

(p. ..- 	 -. »sigI &suIy) 	4ktai1 ,6 a.g.i*i 	 4Ls 

	

J.-.à, c1k,  cs 	 k jLt;i a.as 	 -' 

jj 

	

t 	e I flJ4 4Jisa :4L1I 4 :tV Ø 
3]I U3'ifi &sjisø kiJ 	 û1 cJl& Cj 	 n 

U= sfi  Jp4 AJX43 ;ft J ji 
L1i bA 

:4,i.ulI a1 	LI 	kJa eL4 
UflI 	CiA 	J 	:trj; 	C4q 

4gslI jjUI 14j1E jI 

jSI:J2 	Z.433I,1a L j6iJU p 	LL& 	j3J 

:-ijJ )j -J 

Ç 33I UI jijul i 	 JA)Jt ;ac 	 __ 	j 

	

AiI t1 tC% 4$ 	 àjItSili 	tk 	 T1  
( LLi L.LI11 -2 

&-" jUiJ tUti LSj ,i J.1.1 ja1 eU&3i 	AA1 a3It 4 asaï 	 n 

	

.cassiSlj j33$i) j~ 	Ui'iI jS 	fl cÂb 

4&' c2jiriU ZL1I jgB .s31 n-i 	aaafl )&UI 	û! 
&IiQ3I 4m 2aU1 JJI JSiM 	SlI JSJU  &aJ  JiJa 3Lj 

j 	 fl'.tI Laj j 
,49) LJI c45  

-' çit JaL4 JSii L4 JS-s~ 	ruai1 	 T 

•jSjiS b* ÀàAàl ,k jai 4AI e4rà 4-ul J.afiI3 r î 11  

tafia L»41J»13 

LbiJt dJiiI 	) 	-, &33;:u ZL? 4.:k»a 

	

78 a 	ja  "-c» JSSaC4ttj cml $j4 J 	 : 

4.L 	 us 	aj '4js Z3U 	 L : 

12 



p 4L341 1 gLi[ _ssLJ -Mt Mit 

e'1t 	L9LjE :4113 

ÛJJSAiI 443UAJ 	 L~IJa 	d~1 	bi1l 
&Jêldk, apJ 

:ctrji 3s Z$iiL 

1Li, 	j1 31 ê âïs abil J c» Lb» 

S A 	 a4ii LL1) 	 J 
dLc. 	bï 

	

:T34t S3tp9 L1L 4  £.4Lp tØt4i 	
T 

ùi- Ld1j 	Jai d'ei k4 -tk)IIJ LLj 

)j ji 

eZ 
j 	 3ji 1! 	 j 

k4U eL '4iji .iJA (jS Çij 4t4ji LlZ.4  3j3i$ 	 øJc ja - 
Li-) Lii Li43 	 sI 

•l ;4 ~tÏL4J 31  

1½4 ) JaSiI JL1 	Sia1t 	j..aUc j4r3 t.SL Q 

LiJI3 144.5 ùe Là tApJa à 	 T 
21 &- 	 L4 

,ùSAA r-1  LJàI .:dîj 
4»' 3W13  ihi 	- 

20 
 

13 



4y4tp Ls41 L4La[ aL3dt 	 -4,111 Mit 

a)4' À04utim 131t 4pi[ 

	

o 	p4 
e s 

a~ 	 5Ja jS&1 .35l1 	 aU 	 7 

J419J1 CJA Jij S]2U4iIJ 	i41i 	 24 	 tL~ LkIÀM 

C 	S 	44S )1 
J 4U43 ùSL!i i S2xJj  Ui 1 iI '4y jj 

T 

) a J 
,b;s 	4à '&ifi 	44.4 Jk tk 	 T 

JJj j 	 4J3J 	 in 

jSÎ ù1»1 
 ,) 

lu 



_4»a1t,.La41 L4L[ øaLâ1t 	 jt jj1[ 

W4 zLI 11LJ,h 4L1t 
C 

: 	 4 
) t Li 2bJ" J CaAl LÀJ1 fiAj 

) 2i1I CiLiJij  Lll 
» 

ci 	 3aP 
tsit ct4it, 44na 	t4c 	$, ts4sa3  sIh 

iI 	tie't4j @ii J .i S) 
1#è 

J 	 cs 'Jfi11 	5 L4 uakL d 

AttJI 1.À • 4 	SII Zt.tt 	- *ja&j 4"k 4i& 3  4Î Û 

e 	£j4 	 4 4 j 
ijg 	j 	4jfl 	cjUj], jaJ 	 fl 

çi ift AÎ  ffl 	 ù 
jA «SJ S 4U$I jjij  CJJ?S *a Jh4~ 	 '-' ZLtN3 .., 

:'4 i jjit MSc 

ZjJ 3R.Lb i ajs.Ji tSpj 
4ifl .aLii JS jS*J 	(F £at3 	 44]SL4b 4SSJ 	jJ 14.t4 

ç1i 4a49j  t4iji (3)13 p ÀrLllt1 	 J 
LJ .)cLa3 0SUs t4JCj ja 

mài4 

i 	 4s1 j Wi sa tés tP 
Ç4A4 ç11l gtil e jDb p 	*  luj Zn" 1L La 

t 

1: j.Haw,"distiibution"é"on 4 organisation, paris 197* ,ps 

2 flendrevie, D.LiuDO, R huiîer, "théorie et pratique de marketing ".øabz gestion, 2ke 
edition_1979.p191 

J P FJipo. "Pratique de direction commercial marketîng"Pa ,1931. p253 

28 27oa-C$JJ (J.e 3fl Jà 4 "&3Ø érwa 

15 



,L.s4I L 941Liff #aia41t 	 S Mit 	T 
:2 !Safl 14Ltb 

a js4 ( 3 	 2iJ j 	Àt&a 

JùJ.3 b.&» 

:3 ZIbE *4 

t1 ;a, dJ 4iJb jtt&al 4~jaj 	tS1tisital ~JS ib ta, te 
sa j 	uii I-t4 	, a.Lli tA14I 2ab 	5k j. uIi 

- 

dLstI j 

	

:kLteaj~i3 	JJffiUb Ittejfiû! 
•&a)SJI j 4ttstt C»14 	Cw UM eJ-ø 

- 

y& c14  d1~ j Ija. çly.s 1gat Z%ul Cil toi jJ.J 	j4 
*Ua&w ûM*ia a 

&c 	 aJ Jt~ JiiS YLflà>Ljâ JL& J s1 

-5'ft Y119 &1411  
Z 1~JI SJ?iIl cytt1 4&\tcaj c'1 û 	lffiY 	 - 

4ic Liaj St fii ce il .5Uta1 

r' 	 jla 3a 	jys er&i sb - 

4L J 
ml 	 û 	 iø 	- 

• 	 Liit,a, 	1 (J.ai 4JAJ 	j3 
:aiflbi -4 

	

.b,ll j Cilil tf 	2M 
• 	4t4i1 	)) Z*JUI jL.'/ I  ,j jg Q_..&ç. 

J,33 jnitil Lus ÙA 2L.tj  iJfl J1L-  jjjl Z4ti ai 

o.4 t.SiilSill r3 	21Lt 	1t SCY Sjb û 
;1ÀJI si s çLe'jl  

• 
 

:JSsi Ac 	jl 	 2g s1j 2 a3 çjktat t1ji3jia LÇJ 3  

•d2fl-1i ZaLA Zty&& - 

•(at1l 	t)p,tJ3 »js4 	 a4il34s - 

&aJ l4Jt .a4j 4 daB cL,,L S - 

kuLsasllj  k&J JSI1J JÂaIl j 4Ll 4.2.t, ,k LU 	 û) 
•&? j a is 

s • 	 16 



5 *l4 r_aLJt. 	 Jtait 

)t £st04tflaL4l3lI £ 1LÀIt 

:3pJ3  &jfii 	'21 	eJi CÂes1fiJ t4). 

c ei-0 C)j~. 4 ç.Uasaj1I 3',4 ùi.i 	
—* 

sSU & 	 ys5,i 	) 

	

" ' jØ 	jjt'&141
—* 

141 LSUptoJ4_ 't1J4 344- 4 41 jL5 	5a1l 	,ya 
- 	 3-' 

iø C  •ft3 :191 

udt, ÇJSU13 3) ia cu 	31 ,y iLsa 43lqSa 	3J 

Wa a.3j?.a k' t4 	 '4 A 
Us 

- 

.&ii1 ' 1  êL JA S 	si 	___  èu 
* 

.réti 	5k uill çLzL JLt » 	a__ 

?JSS 3bU41i L--s 4ijSt jslia &c ji j t4 Liii3 

:pUc11 ùjfiS4t  2S.wj ù/tgt sst  J31A U 
43t 	s s 	 ê 

Ji..nifl Cil j .i.aS  Q1l o'- 
LSttg tn 4i jUji 3jaji c»11 i &II c»*a & JoLfL 

)fi 	4 

t 	 - 

is;aJti W4 JJ e!  S4 - 

	

W Ltb 	h 	 - 

•Mt1 CÀ4s Jc 2JZSI - 

22 ua"jNlas uka-cMcu)s Cz»j1ifi 	1k4I -&s" 	i ca 
17 



4,ts41 	L [ , .sL3dt 	 :J5  ,fit 

moi@c uss rc:~N 	___ - 

(3 
4a nWl "les catalogue" ûL','Lull 4ÀS 4 't's_ j  tJJs.aa Jlia J .  

Çl y., 	k, êd19 L, s  'Ck?J~.nA1+ vIf lg3t yl ?' ïgt 	n 	N 	' 

j9l a Ç)tfli &4S cr.ai ~L~s ~i~ aàylt . 	N 3 	6N e «az 

	

csty~1 ~11 N~ 	- 
cf i 	„i+ 	 ~y  ul  	c. s 	m 	-  

:U Mk4  
' ... 4ê1 49jtx.I+ cUSJS Lii 	e 	il r 

iga,;.- -t ûLiSt~N 	, 	, gïâ 	lN 	N 	N v  

	

1gia tJ.aai ta 	"syc 	4smon s Nc 	~39J? - 

18-L°»g 	c:t_9, 4k1N 1c J y 	+O4 ,A? - 

, 	s 	̀ "  

	

~+ 	+ 	— 

c= t 	l 41+ 	ûî 	 $ N 	y JiisA 	m i a ïy~i1 
(isl) 	igslf ~a ju ~t  ï11 yL',, elif Spa ~So o tic J?S 	N ~3..t?s r 3» 
âxl mil ~y~t 

 

dSJL4alj ôs - ÿt' jSt 	9 	3N C ii   

	

cây,~ltNiN~+ , 	 3 tax,+~ 

et 	Jsi c y ù.̀j1cs 	Jr +ùfpi.ni3i 

21'20'19G)ALY  	S ils Ustas319ûFn. ŸJ  #LM -tL! 	.9:+ ùø¢1+aG 1 



,L41 L4LJil. tL 	 t4it J4t 	T 

•0)L2fl jii J2 1 C$  6U3ifl aaJ%J 43OEfi Ci?La 	- 	T 
it 	 Ti3s c$aiS e 	L& -4» r1 	- 

- 

	

as 4- J y 	Ci t.gï 44Jfl% aM 

L k ûSi C4,414 	jpjll 	s Lrc J$tS14 5iiI 
i-J- 

• 	 Ajfi7 kie,uP 
:.&.° LJAIJJ Qâ 	1.t-t 	 JiI&J Ai 

$ 	 &ÂcYl 44)fl - 	T 
.&3ab 	b 	4Àfi - 

eiø c3 Cs 1 sg* c, 
t4a 	 L)a 5ai3Il t»It 	 ss— ail% j$j fl 

•01b.fi 

& 	 - 
(jJa 	LL3 eifl UU3j4j L k c1à ijà- 

:441 SIØ -3 
t - 

A (JÀS 11  at jaiI ) 1s  -s eik 	4 ea 
 .Ah.t4 	(4k>:21 	+ ZL.1 »U) cPfii  a LQi %$ 

jâà 

:Se&at$fr ùj 

• • • 	 j4% 	ô1 cJ4S >J 	- 
aa 

:Jaque VÎgIIy, "distrihunon" Datiez 3edidon,28oø.p11S 

19 



p4L41 	r— - 

	

aaLul éLa1t 	- - 	 -Ji ja11 

	

(S» 4aUI J-a 	S &iø "Ulm L_s: 
C» 4JJM i4S ii 	- 	 - 

L 4ssl è S :bjrJ * 

-'p L~ 	AS% )JA3jil 	eLaI 	
- 	 - 

4jJJM jsi 	- 

•tM.a41 4*4J13J 4%A JLS 
:îø 

EXCLUSIVE: SELECTIVE INTENSIVE 

J4U3 
4 a  JMD 

LU 
3is44Jaa jôiji ic4iaJa% 

J4À1S Jj~s4-. 
- 

).4- - Ut 2.ilss - tia4I J 
.iaJj 	,k. tauJ - 

Q_.nta 

3 aAiJ a 	- jaJSJ ZS~ zoi  
flLt iL --4ja:i 	;Lt. I  

•s.J eUI - j,i31I 	- yaj.al 
- 

eU) 	L 

0• 

(Cal ttat$ 	f4$uVt 	tà4t) "&3ø» 4ik 1 	ÙgS •- . :.jx-' 

28 ua j»tttj  ZaiP' 

20 



j ,La 11 4_SSLaat 0_444411 	 zJ,it MII 

jIftlI sJzj[ 4»a119t 41t 

:2 	t 

Ç,J1 CIjIfiI 	 e4 's 1 	4,kJ cr 
jsi jjS Z 	U4 LIS .isi ajii çj 	izi kt1I 'sjia 	afil 

LS I1JiJI c tr,$sdi .S 	ûJ~L,! iiJiI.'i 

bib 	3S1 «JSA Sa di ,~1 	Ji ci1, 'SJ4 ct) 
Às31 	ai S4iSij 	(3S&1 tAà3 (tIIfl JLJ ipj 45'  Ji, 4Jaai 

2 	jya (Jati 	 ajjJ 	• (jLL3 i.&aCa1J fi 

j 	 k ç.lya jlfihi 31S 	LM 2kttaj 

( 	 'J ii c$jfii 
Ja LA 	d33 C'w eijfl £Jtfl M 

..ç il-U  
u3U j 	sa 	 c&,UuI 

(51 JJaaJB Li4J $& 
SJkAIS Jhi ,,k i

~oà mLuil fi cjj 



&-Ofr41, I-34 &4.aLas3lt *_gaL1t 	 :jjh J4[ 

tpIt bSjt økfra4 sJjI .jL&1t 

.4pi -1 

	

)ft 	 à -4> )L! SU 	3zj  
J jS&l. 	L U~IA 	 L J» jft 

4bJJbAJI 31C.tatl cJ- s1 Ji) J sL% 	JJIZJ 

c» 4, J» 3&J 	 k 

	

âw I Ji 	(Sta 4) 	c' 	 C» 	ajj kJJJ ;2 - 

44L 3LiIS'JI i.$c Jxei LUI) 	 ûi%3  J;'.": - 
415à!  LI ysac. ftji. jt   

41<as LjÀai1 Jiîa » c» c 	tka tdy dJJIII 3W1 4zi C$q 

ç  r- Jifli?4 LJq LjaiII IA Çi 1jj 'Cø'-' 	 __ Jsl 
jJlj 	»j2I 	 jft 3tàS 

:,Øj jsaUc 	3311 )jSî 

ktt& .   
L 	 4ij a3i 	 S 	es 	L.k,J Làt 

4y&j  jIfilI \t ____ da 	 uI i )1 
•jjai a&s à 	i; 	'-.u1  u: fi3 

je 
(J Ji4; *AU  tLs Cr  3331 31S51 U.c ùti V115Lj 3SJI çaI ija.ø 

4 iiI JI jla ,k ùIi fl, c4I p ya3c 	 j t3?ÂaIl JhiII 
j9Jl C»4  IÀSSJ CJSSAJ 

:ULaàYt -E 

C» 	 &tJI uLsI 	Lb 

j 

22 



&*Y'— 41441 &4LLaS ssL3a1t 	 j,k' Jsc4lt 	I 
CLiLa &âe  

,41t sat t2,t 

:rlJ a4i 	~ 	ç: CMi 
;4ac' jft aa -I 

r 
J &ljfll L3-4  alj?1 	 aj&j Ut 

	

JIJJI Ji4 ijJI 34 	j aJà 	jS.a" 4j Cjj" 

:3311 caj1  
Js. 	cjiJ) Jj5t.ts J$ cJ3 i1 	k)J ) csljft # rttj 

.MjJI 'LoatJI 'ØU?4 Ja 	41L 

3311 fi - 
•.&4j14 jL CIIJIJJ tajL c4J3 tL.1 lit 	43 

:uajjsl j  4.N 331 

Zw  c> 1.iaj  4i4t Z4IUaJ j %t.jaa  Qq 	 j 43 
k)b'/l L 	A.Ps-a.tç 	3M 

rLsiI ii t- A1 13* i J, r2' 
:M,jlj*a ck)fiî; -3 

413I 	L l3* 	-J 35L&J 33 d3311 itjmiù 4-aJil C13I 

Jj4AÀ4 	'J *, d*&&7i ckl»} 
• j t4ja 	ti 'J 	 Zifi,) cljfl LI 

C 	 e 
:49Aja113 4tatMtt4 _.4jjs&Lt...s 

	

Jii UA 	2 a1al Ja tjS 3kz 2:a.t.t1i ciIjfiI 
2 LL Cljll & 

4ani j1I it 	j4s 	-. 	I3jj 	ft CSI)31 Li 

àj  au...a c&,lft .. 

LAI Z4I LI 441 Uz 	 aUj   
Sz 	d3 &s. S 1t4, 	Ut t.4±b d t4 jjnïi?i 1LL.t  J 

&.wl )1 tJ  &Wl ùe tA 1i3)tl L:Juuw ) 
•t ;  

ew 



5,L$41 &4sLaJt *Ls1t 

#jb41 )tftit 4» 1fl13 

1. 	 )Jdlr4t 

:4Ss)jbfl -î 
iatt 1S1I ,Ic çjWI e-"-1 

Ji 	J iJl Jibis, t1.11i t,s.Ja 4 KtM 

tjyLlI (>ca.a ;fiJIJl csLkJi 4J4y&i lLi, 9J4.t.sY cs)fiB 31iS ùl 
CsUlft 3lSiI ) ua 	Àj bisa 	 j 	Î31I daSi 

j>UI aàÎ jaj aiii bà& «, i;yj-

44

kt\J3 

djft 
9 	 M Je Cs jàà * 

JS4 L oU 

S j:ky''-"t  JIja5U .La. jiJi Su iJ d3)fl 
•J i1SJ JJ yijj  JU3SaJI 49 jbi3iei 	MÂIiH,ia 

j.sa1l aly'JJ £sji 

JJAsa 
- 	.- ûy"-r 

è - 

 :VAN AàLai %a1 
i 	jJ Z~L 	L3t ai L Jfl \t 

4S1 	W 	 cS tSu 
L U2. ti1 	UL c.iS LII U Jik jft LS £,à 41CIL 

zilli

:tri kb1[ 	Ja * 
Z$J 41I, 	Çt..J 41I 	 J4 'Lt, 

3a 	J 	 fi 	j fl 

 4 1 	J4 4Ij  
.JjLùfiJ.itisMci k<rj--ç Ili 

ni 



&4aLat .-un 

a%jJffi 
4ijta j lfii lilil 	4 ZslS 	CLQJLta }j  aKJ 

) 	4fi b& j) jaaLe cJ 
J 	e 

CLati.Ja2-:*b ôLj,a JjIaSl 4i3llS 
tLI L f2t..tVI »Si 	jft 3S Sji 

LJJLJ J! ,,s.iL>ll &2ï 	4s1 -L"Jl Jfl 

S 	itt 

Eai= E 	X(gij).p(Qj) 

• UJ Jit c 	:Ai 
jaJ j2ai k ) J 	 :øj 

tLC l} AiJ,ÀtI  jSSJ Cp LrikfiJ 	X (gij) 
t. 	Aa9a 	Cs 1  J Ii JLJ c: p(3j) 

jkaalj  SfiAiI J4 aAiJ  efi 4k ,Ø 4 	J &'fi 	t 

.ak,i4I 1%~s1i a4 «..à~.Ii Ua i Â4 

:Lst3I$Sa c,àifi1 

&iS1 CLCJk4 	 bita Jtjs '2 tiI yj 34a r 
1UI I»s, 2M 4iJSi5 3t Z3UI ôà ) 

iiJ CL4  Jh -Ai 
JSAI Jaili 3c fl$ J cM 3I1 	Jaa :øj 

Ai JI JJi&I c~jiJ aJ gij 

C k  ç jA3 	 4x31 u4, 4ÀJ LUS cira 	c/ fr.aJ b 
z.. 	Ct26h 	 caL 

25 



t,L341 L44LJfl *_aLs1t 	 :jjt 4J14t 	T 

:Max i-maxjJliJj#4-2 
) J. ita iUL Lijbitj  d'JUI JA.aâI 4j.s 3ft 

Jetâ 
) 	 ZL. JS JtSI .s )fiJ \-t  ,k 

U 	ài 3i Usi ubi; J 	 J iiLeil 
• 4I .A3J b 	»i ÙA )c a.,il jîz,,à ç31 djII 

:Hurwicz Ja 4 
3$ ;3 

Maxi {a max gij± (1-a) Min gij}. 	T 
o' I c L csifiu Jj1 	 - 

Min i Max j:savageJsA-5 

	

zJ Lt2lj4.tj LSJJb3 5i 	 jft S1à )j 

26 



f4jfr.4l1. 4,L441 L4asLs[ *._âL1t 	 :4t J14I 	T1  

444t 4144 44  )tft1I khJL*IIt1t _stali 

5aM ljlaI J 
? JLZ Jsljc a* 

J iI$ 	 i1I, 	': 
Jlq 2ÇLtØfl 	 J 0a.1l ;j 	 4tL ) J41 

1 	 & &k3 	J Ls 1U 

J 	i1I clLJ (jJbIl J~ ''-; 

	

•1âi»i 	 SU J3 j 

7J 	J d?i Û 	 j »M4 3k, 
.'&e c$Sj 1 	$ S4 çç31 JaI 

tsaijaj jj 
L4L)3  CF 	&u Jft J 	J 
ai 	L\i za 	 \1at 	Zai, 

L,&ø j L»Ji Sft il jft  MI 

&wI s[, 

3.SS1I & jJ U4L iLid3 àlaJ Li ) LLJ &M CIJJ 

uîn ii 
jI c.gji ). taJirI  jft st d..aj a n JiB 1i 

•&? kM c~fia 
û 	t.àtJ cjfil #. +3 »  cS.ula Ce 	C4)j û 

CF 	 Ô 	C 
&1hiI ;. 3Ju4s4 	 ce 

LL 	jjiii 3u1a 

.kt ..4 jsi, JIJ j" 3 j 	e3  i.at* 

(3)2 )hi3 	j je.?l j ijs3I$  j  .tjjj  j c1zÂ1  4?iJI «$33 
• Wi1 sM ci6bj d .dki çfl Jfil si3 

27 



,L41 4La[ ptL.tft 	 :Jpl jtt1t 

&s231  C43j :SIU 
:L ) LU jj3II C4)) c 

e1 	 L3L1 L*..3j01 tÀ.jutfl jà kûka1l b3S3 j) J) 
js, 4L,,fl 	'4i 

AALIJ 	
jjaj JjJ 4.LU gflaJt eï0 ___ - 

ce 	C141 tijâ QS.c II 	 - 

$hhika 4s33 qs j4 	.tt 	Jtsj ' ___ - 

a,b 	- 



	

fi 
	i1 À_IS 	gtLafl. 	 tJjIJ1t 

cjft 4.a'iI La. C,A tiltll4.1 sg. 411 jLa4 Ja 	tJi cul  jft ..Iô.i 
y JSL j$i 	 tLQàt9i S€i 

Lis - 

	

Li;  3j ULa 	a3 Ijal f$LIJI jji1J JyajI tJa~3  3S11 	j$i IaS 
L?. j ;yUII aJyJI tJatj 	-% ç*' )ft ) JISJ 

ait. atL1I Sjk4, 
LI c4,I (;i 

jjL1I Jâi 	lli 
p ) 	 LiJ*i çPI )il; ii JJfl 

•LSaU4II JIJIjI ,1l JÂ.dØ » fiiiiakta1I c4,LktI 
CiA Jb'» J~UA 33.1 aLi.natl 	 ak1I (jJbII cJ-4, sfi s4 cil 	 - 

4, cLLa ô 	U 	JI 
•tLLa1l J&b cI)3hI i ek' 	- 

7 



ait 
44 

4 	 s&iL3J_ 

* 

VIVXIM  



CIA sc tIUAj JLc'iI &j4, sj?i11 »k ) ;t 	c.ijft 3si 

	

l JSLL1 J c13fil .a à 1eR.t4 dSJJSII 	4Fe ZIASII 3jbI 

a)JalI  
3-sfl tLsp j  

T 
)' £aS.i iaLj3 LS331MI J UM1 kIl jqA.

,S Sj)a'5J ) flaI  r1 	C4jj 31S 
4iJ aJlJAil 	 4,U L 	 L4nY 

•O) tasc 4j4 L19J1 Jb ,à 	L 	t. 

y z;.t; lat a3sà q3Cna ù3 ççhi 	° 

VAJ c4 	 Jj cfis ':- J1I SS1S 
iS ..44ji3l3  .Aâai31 çLa..'jl «4,11s i aa cjj4 

	

n Z LA - 	T 

	

¶J4 Jil,, 1Ç1-as.  Zia 3 jfr..tz ._U UJ$jI LL.J 	L - 
	T 

I 	) 
t±I 	£ Sfl 	 t____ 	43£__ l  

(2L.s3 iL4 	cSJ1. cil) tÀ02JI  .SLi1I ttttsJ âp 
ba uk, 	 'L 4+->i e 	 T 

*3à tLt  4, 	 £SU%s 	"J ûfi' _);_AI 	C£ïLa  
T 

4 ua2004.2: .ltil cksèaM csLs "'- 41 ee J,ØJ 3._: I 

30 



ai 

i+? 	oèj 	 ti)ft SL3I a. 

I4 	3WI J) Lfifi L 

js..uiilj &j 	 Ufl )i Jjà.a) c'-'1 u.s 

rte ksiâ i 	 J 

,1) Jjsoji1 34 	ç 	 &i2)fl kCej 	&u 1S-;9 JjI$ 13è 
Jsi sj flJ  

Référence: Clarisse Dhaenens "optimisation d'un réseau de 	T 
production et de distribution" thèse de doctorat Paris. 1998 

31 



ZS1t L43Â 	 U1t Mit 

___ LU 2.S 	JSU431  

4àJLJ)A1I C)~4 LSàUA1 Ù'- ' LU4SI C-4 1 (4i  ÛJ) 	sÀI dL4 3  jsik, 
41I,LL 	 ûfi û1 	'UL~M 	CJUWI .., 

:4M 	 Lfl 

la programmation linéaire 10$ 

la théorie des graphes 
Goal programming 

-11 
-2 

.32 



LUt 	nSJ J%L 

i1L1[ 14)glI :JfrI AèflfrÂlI 

1k41t i-%Jt 0i,4& :4frtIt  

as 	tL4 Si .T&,kLS 1947 	 13 Jji fiL 
cia  

aau )ci )i JyajII tL1 t4lSi 	 L 	cia 	Li 

d' AJaiJA 	ULa yt _4U 	r- 
aALI,; I4.4j3j ØÇS$U 4r7d 4CtUI J4 	Î 2Zfr. 

ù')4 
r1  -i 

c-' cu~k 	ti sb i t3$ t&ai..di 2ti1~i ûjSi kJLJà 	c 

4, J.4 P 	Cs 	ciA -s 
,à&I yi-.S c3À.aài eJ 	& J (bp y*\S3I jS 

:# 	-2 

j.sI C1U - h 4U  
cifl  

1 LL.z. a.fl 	jjfi 	,ia 12 I ».aaUS l!j 	ç I > 

ZUfiiLJU 	 T 
bsi i 4UJI 3L2I LL 	jtL 4   

LQJJ i1.A3iI t') 	()4C4I'4 Jrn;JA'i; 

:apa4fl iSiai* 	 - 

J L 
e t4 j1Jaa 	U iflt L 4 

S 	J t.-.ii 4it3j~aj  4* \- i  tsjJ)a4l1 4kaI 44 -1 
c4,L (tAl:.ei j4iÀi J jk&a 	À2 J Ata1 	c 	'4M Jn 1I 

	

33 	 ± 



1-zadt 4fl34 '3 &,L 

Ùfi Û' (j~A4 ki1k1t 4aWI Jj U i4 	viII 2JLJt Jt~ 

)a k&.aJJi2l 	\\ j  2.a.tS$t LJU~A'21 4Jsa 4) C4 JS.4j  CSs1I ' 	-2 
ùfi . isdl Z4,'JS .4p11 	 yâjS cLta 'j 	%& 41<ttA4 

C 

1z.iûi jj &i& 
SI 	. 	 0JJIbÀ 

J il  

	

14CJaa$ ksàUj aU%c. 44LJl tUaa ÛlSA'll1 443 	L cJS " S..s -.4 
4Jj3 Zss1.j 4.i. 4CttaU Jii4:; j* eja laA3  " Ç S.J) ja1 " Ç.À teicJ &k 

c4aelI 	i ;ft,tl (jL4j11 il  4jjbII 	 $fl 

Cs Usaj 	 c3w  4.â afi2J t 	 eH 

i4 ) 	2JL4 UM  t4ft ) &L4i Lsp: j çÇJiY- 	4 IIM Jh Ja4 
ZL 	4 à Sh..i J 	 ft J.J 	4&sâ3 CMI 

'L4~j~ 24js 	 r4i J~ L UaÀ ( 3441) 
(JA63J*UaSI4) 4SS3 

cJcul cjfiU4à Jk,+k,JaJA.l%i .SW9 1. 

çp3ll at) JA3S ÀsaU Ui3 a 	U3ti ksy L&Uà Da tilu Ii). 
a0i 

Sjiil) 	lJ 	zilz4 ») 
iJ43IS 3Si JSS 3t '1 j  Ji  

tIUl!*4 

	

,fiî 	 iZ3b 	L) 

•)JJI &bJai 3A CJ1JL 31 fi4 	) 	jt 11 	 4 à 

	

:2: 4 tI a~4js 	-2 
ç JAaÛ1 

1.4, lia i43IL —NZWW Lic 	421a ~»ll ùr 
• 	jfi.é ic 	..iJI aJpJl « 1'jS c&L1 » 	J.I: 

9) «43l 4LM k. .Lel9 il3,, La& Li31 

16 ja 43L. ja "Ciît àja" J,2 j  JÀS 

34 



£L,Sll Ç)Â Ss3 	 ,Wt Mt 

cit~1S4\/3j 	 eJfi1 	L4U tt:4L .Ldj 4..AJ3 tà.jti AJ 

J4,31j  a3 iI > 	 .,3-41 	,k taU4 	az, ,6 J, -2; 

	

•m'1tiUAQ3 ùj~ù 	 d&i..øi 
CSa jjeiS3I JStk4 J 4Si 	Z1J3àg tiJ  

L4j Çsj &LOJAI i1I 3a 	JYIS 	JS.S3 2Csat Csljft ÇLazi 
•2C.t1l Ctj' t2L4  2.Lia L4I Ull 

k, 	&sah 2Lc cM 2L&t &?&»&b 
iJa, 	ULSA 	 2tJjiL3 

:* 	jjL k 

iWiTs 3i? (cJLÏ3I) & 
LS3C (À~J421 Jt 	•ail 4ja 	 '4+j 

5tSLSsa 	J4SSJ I 	SM k9JJIJ *A 

, 0~U )VÂÀ13s21 j~1j21 	4p31 

OiS:! ta *Mhl J$ 	& ''« A 
tLjl 2CttI 	ii 	fui a124. 

----__ 
- ÛJ:! 4 	 Q2*9 	zrjjn 	• 

Aall JU 	& 	A 

• 4sU .i1jkSS oà ffii 	js jlfi ) 
ne-,. 1 Œt331  Ufi, ,)fl j:2! 43l 	-' 	a.1 

cul cà4  

, %tI L4SlI 4Sa!I vI4 	 ijaa US3I ) 	 i 	#b J-4 : 
3! cia 

21 a  '2004 ZZIJ Z3.sit ,» m Ji!j ,» "Max3 .±ap. Li." sj.. jj Jj tc,uaa a 4.aii :2  

35 



T 

  uaSL4S ...3 
ia ) 	ù 	n 	L.LII LeàA JJ 2 :13I q-#s1t -U elaïlu ,  cii 

jj ) LLz. 	 U-951 Ç iII ciIfiU ci 	ci,! :2*a b-j 

$J iIj3 4i3i jA c_k g  13À j~4 	i*aJjUaA 
__ 	il 	ol 	 T 
CJA Isa U1a alj.J 	 cr 	ci t!.fl :C4jiJ .3?j:_3 

ùfii 4411.S aJ2I c.i ii)) 	JS3 ØL1I 4Ii Jti aj 
LSt4) jfl 13bU.4 I 

\t &JJS 	ji ? ajiI & 4tJA'"kt<àJl s 

b.)A ÙJ~J J3i L. 	 i1I J3 LiLt 1UL, Ji JJ 	J,) 

cil

j41a'l Utj$ Jâ.abcè j 	 aabli J  cn2t St 

ç LQ~..o2CCLaa t_t3 jl 3t41 s 	j U.41 j,.J 	Jia SjsJ. 

yfl i tj4si 	 ,4 jift \&t ci j i 

,a, 	e Lijl.SjI 4~s j } 1' 0t~ çja iyta ciai 4ij 53lij  

cu ol 	(SIs 	na jlfil 'U 	Cté 1  kjjjs -6 

c& 	 sjill 3U LI 	ajÀ1 cAlS * -7 

:2.*ttI 4a_ÀJ 4àAtSi -1 
- 4 

jlft 1\SiI JSUsa J2i 	3jcl 	t alj  31â 	ualàl ' 

j 4.3L3l .jJ2i 34 	 4Z4tiI Jl J,ysafi - ': 	 T 

UI 	-jI )JS ssL c?fl 	à LJ1 44J ('" 	 T 

J2 

:fi33  eJi*Jt 	1Lzi &?sAJslI t$ti 	&j.41  4,  

36 



Lfl 4,3a 	Cs) 
	

J0ll 

•1 	 tt)- 114,L5M4 t-3Lt1t 
s. 

•1 1tajl. X )4) g1t 	tt 3g 

ctP_4 ) 	ljS 	LJ c4,i1 ) 	ai ___ 

na 4isa Cyi t » aj 	 ksiL$fl p a$ 	 CLttaell 43..aJ 
i.aj 	3. 3S4.a pa3 	 Shi tàjtUc ()4_a2l 

)a c1SJ ii.J 	«e 	i.3 a 
' 	'<n 4 	i ' LLflSI _ajjJIlàA _____'4.iUfl J...41J.S1 j j.SlI  L)A kir A  

3 t 
n 

JSI ,1S paI j.4Uti ) ajj 	iSj  CiA ULaII J..ai t' 	j 
Ula k.9 :k)-:;a4 Cs 'n Cs 	2) 	 -, 

JSA C4 cu ~ aj Ø 	r' r. y&ia UL. jf •t-  fla 	)S 
LSA La ) cL~I >i4) cni, 

aiA 	,uit 	' _ •c; yÇi 4 jui 	4 k u,...ifl -I 
1 V 

&,S2i 	a..aii u- 	cn~i 3 aSU 	' 
-- 	

• r ' -Z 

	

___ 	414JbJ 

d 	 tCLtAIH «t t 5 jfla ttJa,,.4I 
' 

ci .a. S13 l '. L1j LZM 	L4S Û- 

MAX:Z=c1 X1 +c2X2 +c3X3 + 	.c)Ç 	L 

.a10X 
............. a2,X,  ::~b2 

sic 

+ aX2  ± aX3  + 	 S  bm  
X1 ~O 	i{I ......n} 

4aa%jfl aSJi v4ai1  J.ij J13 ttcat:t*.t1 j.ae)1 ?%t..tt:4,Ja J4. J.iSj ùIa J.1&  

.2lo.20O4 
a: 2  

2006 "aaa.m1i ) 	sja 	4 i Cil.43" paa' i CL3j, Sajj. Uji& 3L4: 3  
J4Ou. 

38 



'L Je ' 4p34 	s3 	 .t4flt 

UIIcLa Jzi r& 3,"MAXJMISATION" -SJ tZ4 as MAX* 
4i}Z4ia 

___ 	 k»s 	LUjJlct$aSs. Xi  ,X2 ,  ..LX11 * 

£4a1 ja. L4S 	; tn ea.c. JaØ4 lai4 LLJ i isCl .c jai s . 

- 	
Lt. 

* 

* 

	

i.iL î 	J a3...sll '--'- —. A 	a2l , a. . - 

• U J  ÛJS. û1  '-eh Jajtti c4lIl au.  JS 	bi  , b2 , b,. 
UJaII Ji.ai i1 	 31 	e 1 p  r 	sl a34b C' - 

Cfi 	 jli 	- 	 t ç- 
L~ 	aal J 	ÇP ti j aUj.l «J4j_A 

t 

m 
s le * 

xl 
X2  

MAX: Z=[CI  ,c2 ,c3.....,;Jx X3  

xi)  

a11 ,a12 ,a13  ...... 	XI 
	

b1  

a2l , a22 , a23,.  - -.- 	X2 
	

b1 
sic 	 X 	. 

ami  a.2, am3......amn 
	

in 	bm  

t 	s 

xl 	o 
X2 	O 

> 

in  

KE 



sj 

MIN: Zc1X1+c2X2+c3X3+ 	.QIaXU 

f a11 X1 +a12X2 +a13X3 + 	.a1 X ~b1 

I a21 X1 +aX2 +a23X3 + 	 ~ b2 

J a31X1+a32X2+a33X3+, 
sic I 

1X  b 
Xj:-:fO 	( i{1,2,3. ...... n) ) 

	

"MINIMISATION "2 iC J.t4 	frfflS 

:SJu2lbLtIa 
:~j 3ia I 3.aa ;j- 3lo3  &-W'-kuO3 	3 a&).a:(1 -.2)[j , 
32 Le 	JaJI UU J&.9J ULL i,L Le csJ-e: 

 

.d-tLui3 	 Jc4JiaU 
&.ci_sa24 Le&sj-'J_aziiULk Ci_idAtjLI iCjit3i.224 jJl 

	

(Si -' J.ail csfl ' 	 -' 	 r'~~tWl  '-44 Le 4sj- : 3 4jj l1 - 

tJ 	2 I Lu j 	I 	J...sj j  C,t 	>$1 3 fr.Il 	jJ 

.1 &_sAjj1I à J_4c. tLc.L 4 ;ti 	 JW j_iIi4 C,A;' 

.2  

.3 t4,,il J_c. 4t.L 

.1 .4)Jit i  J-r- c±aL 4 ILII 	 & ji Sa.ajJI 
.2 	4ji Jas 	tts 4 

ÇF LI4C 34t.i 

• 1 t4j !àJ 	i.c.L*5 :.' 	 :aiIt 	Ia IJJlsjJl 



£L# J 4)3A SiSj 
	

l31t 

	

Â 	J.S ta_J3i &_aji JLLalt NJt 
ca200 

	

150 	 - 	 - 

	

a120 	 - 

___ 	'j ,lj-l1 CLs51SS .L44.c 	.,Â_iLa 	 cts j_•3 

:ULaa c 
• 	 X1  :c ._'ùi'-p, 3 t'ijJCiL 
• '3-i 	.fl-t X2  

•cè ;  X3  
rL2iSIJ,f i»L4bJ 

• 

CaL4)jJ1 
 3S 5 à 	t..Ji 4fl 

_4Â$-11  X3 	3jiii  X2 	2Z-:j-! 4 X1 	Ir làà 
32 5 4 4 
24 3 4 2 24jjIi 
16 1 2 2 3&4jjIl 

120 150 200 

(1-2)dgà 

U2I 	 ZIL,4.JlJ$-4 • 	L1 i4t1 3_~A 
MAX Z=200X 1 + 150X2 + 120x3 	 t «I &•il. 

	

(4x1 +4x2 +5x3  < 32 
	

I hj) 

	

sic j 2x1 +4x2 +3x3  S24 
	

2  

	

2x1 +2x2 +x3  ~16 
	

3 i-4)) 
(x1 ,x2 ,x3 )?0 

• rati} 	t 	 I___ 
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£LS1I ij3é =i4sj i= 	 gb1t J3fl 

:2 ,t,tt 4.4J4 rk.* Ds. a 14 * 

U — I asà 	 - j 	2j Jçi z a 	au 
____ 1 . È.JJ 	j.c, 3fl4tjl I_AI j iJaja&Il9 	SL3 i 

L 

J 
i=(1 	 I ,..m)p1''r  

t, D 	 - 	-. 

n " 	 2C 1 Ct4I 4 l e i ar ...  

is; 	 3~I Z_a4 (j 4 e-) 	- 

»$S 4- - 	Jrts 	urj cit4V' i.:ajj..A L 	2 tj2 

ii-S43 

iJl;ùAaA.j 	 "ajj"- 
:SJI &,_a  

Max Z 	cj Xj 
r1  

sIcÇ aij  

1 	)s2~O(j=1..,11) 

:Ji31I q .t:.v; -2 
Ji4i • 	Ut'j 3a frf4]I JJI Ui L 	 »U1 	JS.a.& jS 

' 	 ZL\ 

i_a4 Jiil ûL+4 	z 	 j_a3 C&- 
i=1..... 
j1 	 Q,j 	 n 

• 	 a JL_J'~I 3.Slj_. ss1 	1 	- 

b3 Jtt q; jS>4 	 2S - 

• Qj jS3..31 )1 p  j.s >4S1 (3.4 c ii  c-41à  (3Aa.J £J_ifl 2 » -.-)II C1S - 

JA 

JI.L j.SJ.so çLsjil sSia > I 	r5QS SJ (3.4 ÂSCt 	- 

i) Cw_AJ_i;J_IU 1CJJSl(3.SjiJ_a.i (>a 

Min Z: 	 cii  Xij T 
(

s/c 	j;;zJ  x
ij 	a, 
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xZaJl Ldaà 	a3 	 ç l3ll Jn1t 	
n 

- 	 rLi3't CL1Î3 p.ajj..i -3 

pi  
:43çjjJjt CUil _______ 

• Qs 	Pi 3( 	jj»sM 
• 	 p 7  ____ L 	4 -<Ø :b - 

Qj4)J5Jn 1 4sti :  - 
Q. 4•._AJ)  ) I -.Li31 's -1) p  

4 ajil 	cu-4# J û-' 	L.4 3_iI utii kLsi s s 
,_'i1S _LAJ 31412 .L. t 

n 	m 
Min  E E 

i=1 	j=I 

C 
sic 	E:aij xîj  :5 tg  

xii>o 

:r V.M 4 .-jjJ 1-4 

>ià JLs 1-&)j11 LI-. t A .è23 3A LJiI ia  stLi 	ç1 

:441S Lt2U . a'l _ajjS Leâ 3 ;- Z1I 	2 :- 	4J 

i1 	p 
pi ai  

• Z 	Kj.ii1tJts 	 :b 
Ci  3.S1 çs) 31l 

• pjLsUt û &-sj cH- 1  (sJJJ ti 
• &&3 	 cl 
= 	 t 
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&&s1t £91)3Â 	SJ flla 

tl 2_ijI kj- 1  13i:i& 	p4 	2 X 	x  
-'lIP è,lûuS 

2 rLzi 

n 
MAX Z=Ec1; 

ax1:5b1 

sic 	E1 ti xi t 

E dx<d 
n 	(i=l,..,n) 



ÀLSft 453Â sasj sL 	 3I31t Jwll 

Al 

	

LU_ 	't.; .4 

ILt11Sl.lfl_a4Jta..9iç ttnJj..aa 

Jj4 
l.ae* 'ta e_suJ j j a' '1 LfuLuu jî _rtt*A '' è 	J— 	r 6 

. 

.t1j LJu1) b4iI 	 x4it &ibJ 314 $tJ 4pi .7 
:2 I-ùj~3j 

Ji 14; 	 -t'I UL 	L-1 UUJI La sI jSi)1I . 

Ø)Î' 	û- 	1-4J- 	rd_- 

JJ.a*LJji çrA j2 	 2JlJ1L4jsJ cS 
4 	4J  

r t2 j..is çg.SJI Ji4'it 3J Jisøi ]I 2—LU I  
2 t 'Ij ULa. Li.4JI &JISJ k_4 LUI j e L.il ULa. i 

c LLAJI £. c,,S 
çj.1kJb,j1 :2J_*2 j c.  

•Lji.4'i ZJ..JI J..L jiii 	2 ï1I ULa. .à' ' I 	ai Jii 	$ 

JU1 	c> c 	ù4i j 
:(2 -'2) 

.A,B c -  e- ½ ;. 

_1fl 	LtLLJL 2_31-11 é3ti)1 
' 	 j

4 Ci4 j  03  
ÇJUil) Jj ' i ) 	_flS L4)jIS 34 3S 

(2-2) Jj4 

•jJi4 as 	-is —ù12 n3aI frS J  

B 	A 
1 	2 

Mt 



sj &,L 	 :Wt 4aJt 

A,BcvuicCLSdL_:td1I 
: 	- 

MAX Z=2X 1 +X2  
aj. 	3 L.L1 

(x1 +2x2  < 6 
sic ) X+X2  -~4 

1 	X<3 
t. X1>0X2~O 

	

an I at 	 i1 CaL ~USI 
(A3 ):X 1  =3 	(A2 ):X1 +X2 =4 	(AI ):X+2X2 =6 

X 1  X2 	 X1 	X2 	 X1  J2 
3 	0 	 0 	4 0 	3 

4 	0 	 610 

X7  

xl  

(2-1) 
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À&àJ[ 493a 	j 

 

a1t j0g 

 

1 
XI - 0 4 	:0 

X1 =0 	HA 
X2 =3 
X I   

JLs (A2) ,( A 1 ) eLLi 	Ji,i1L,Bi4t/ 
X 1 +2X2 -6=X1 ±X2 -4 
=> X=2 

X1 =2 :'ss)àX2 j-4 

X1 2c 
X2 =2 

:C 
X2 =? 

(A2)ç 7"a1&JLiX1 oC,_s.iX21.# 

XI +X2 -4  => 
=> x2 =i 

X i - 3 	C 
x2 =i 
X 1 3 m 	D 
X2=0 

Z = 2X 1  + X2  

 Xi X2 	Z 
O 	0 	0:0 

(3-2)d4 	A 	0 	3 	3 
B2 	2 	6 
C 	3 	1  
D 	3 	0 	6 
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£LSli 4p3Â nSasJ )L 	 :tjIt 'JI 

:j-sJiWsilûj4j Z i&-4 j $Ç- &s21U X1,X2$ 3&1.3 	-n 

(X1*3 

? 
( Z=7 

cÂ_5, 03 OE1_i3lZ ')$ 	tc3 7 q 	j , 

Méthode de simplexe :1 tn:4 4-k-1) :wu  

	

___ n r- 	, 1i  a 	Lziii ,llJi_4JJiM 
i44jJa &tdi  j,S cs J) 1947 —" George Danzig" 4uJii j_I1-: 	T 

• L&1i , aj Ii JL.0 3-si "Simplexe" 
Ula j» A ji ikte Ju3I X  4jijill 	 jti 	L.'J 'LtJJnII ba 

2 al I,4L1Id, L_.th4 
asU 	viII LUfiui LL 	J3I UU _ 	L& 3S 	- 

UL À L3a _4 j 11.tili ZJLa i csj 	g ti JL 	T 
: Lt31) La b.Là 	 - 

:ç,î4ØlI 3.ail 	J 	T 
• 	L J_j$Ç , t:.iIs c4, L -Ut 	 •sii 	.t_c4 . 

' 	" 	 L a4 aj....aii L...aL4 cJj.ts4 } 	- - 
ijaJ J-j'.- -1 	- 

i "Ji 	iyj tÀL..4 &I33 

J1 j_3S1 :4_11_s 44 è (1-) — 	JA Cu-" Slack Variable "' _11S1...*11 cts1j4tl 

lt 3L J»2 -2 
ûJS4 3 5k L4JI 4LaUSII dJS.tit 4_L Jts )4 L  1_(II Ui ç  *• 
3.s1I 	 b.A aie.id\J 1h 	 tag 	 ,3a JS JÀ-a 

T 

	

-3 	
-: 

sL t_____ 	ILj a t.Jji J1aI  1) 	sii ij4;UI 	3 	T 

	

-4 	
T 

	

• 2005 & 3.3l &tatafl j3 J)ifl êSa toi X4aSiS  &-M 	c.;ia3s d.aa" j)La J,.pta&4 
28 

49 



£Lad 	S4sj 
	

Mîl 

)J 3J .aa) 4 Lf) 	J.a.4i j 4LWI jJS 

:.,iU11 JLi.41 Jt& C>Ad, 	o&A 

• j&4I JL3J 

MAX Z=2X 1 + 
(X1 +2x2 6 

sic 	XI  +X2 < 4 

' (X1,X2)~0 
:CYi,eiICia4.*LJieJ1 

t 

-1 
X1 +2X2 +X3 =6 
XI +X2+X4=4 

X+X5 =3 
U.~1% c4j..j.IJ 

 

X3 , 
X4  , X5  j.ic:i 

ULPJjnrrt.2 

MAX Z = 2X3 + X2 +  0)13 + 0+ 0X5  

X1 ~:O  

:LL-AJIJJ.t 
A:  

MAX Z = 2X1tX2 +0X3+0X4+ 0X5  

(x1 +2x2 +x3 =6 
s/c)X1+X2+Xe4 <= 

Xi ->O (i=1..... ,5) 

rai a2  a3  a4  a5 
A=}1 2 1 0 0 

Ii I O I O 

L1 0 o 0 
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&LsJt ÇM 

.(a4,a5,a6 ) 41_.i3Uj  

B ___  a3   Obia 
2 1 0 0 b 0  

a3 6 1 2 1 0 0 6/1=76 
a4  

• 	a5  
4 
3 

1 
jyivot 

0 
0 

0 
0 

1 
0 

0 
1 

4/1=4 
3/1=3 

2 1 0 0 0 
3 
1 

0 
0 

2 
Qpivot 

1 
0 

0 
1 

-1 
-i 

3)2 

a1  3 1 0 0 0 1 3/0Hrco 

Ac j - z j  0 1 0 0 -2 

1 0 0 1 -2 -1 
1 1 0 0 1 -i 

a1  3 1 0 0 0 1 

0 0 0 -1 -1 

ù- 	 JA -M Jtaji 	ç 1II 3 -
J bi di i3 î. Ai :~ O i 

Xj*=3 	: 
x2* = I 

Zt 2x3±1=7 
: .,AJ' ci J7_L$41J::JJû 	c-ui-$S 	1MCL+~1ù) 

B  i-inJI cs a-aij  o.sj j A cj_uÂ ÜA Labsj  03 Lu) 
4LØ J)Ja] JL 3. 	J;:ajii1 	2 	us 	

-' 

& 	)4__1 	"Slack variable" 4LUi1I t4j 

U . nhSL$UL.L,a(,J 	Jaût,- 
2 - tJ% £a.ctJI aj.aj  'J Ç J31U j 

52 
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14 Je t Ç9SA 	 ç*gt1t 

MIN 
(3X1 +X2=3 
) 4X1+3X2>6 

s/cÇ X1 +2X2 4 

( 

3X1+X2 =3 
4X, +3X2 — X3= 6  

sic 	XI  +2X2 —X4 - 4 
Xi~:O (i=1.....,4) 

A UUJ 

a1 	a2 	a3 	a4  
A= r3 1 0 ol 
143-1 	01 
L' 	2 	0 	-ij 

--aa-3t 

Çxl=x2=o 

3(0)+O=3=>0=3 JJJjUua33t93_Sfl.J#J'j 
Z3-aiic, 

<r14*i 

Uâb AJ 	j't 
n 

Il FriC i,nt'LqItIn Afl.#11fl;fl, 't ant...,spt L!It. tft * 

Lçlt JJ 	'Z,S-à~ 	JbLtU (3itè4Sj &4j  
J_!i#il 	de base artificielle "p1  L. 	UII 	1aLn 	 : 

•.. 	j 	JSJtU 	 ., 	j 3i; 2 ; 	 JLS.d 
3 U4 	L 

43aLfl c 	tft £1>_S 	': ù.,-5  C,1 	.sctL 'iI Lt8IJ12t J 

n 

àLe 

n 
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Lsfl Q53a 	 4 Wt Mil 

:ùa,U SUA Ct'JL *A tUa ) 	aLV 
:c&—Ø M LiS -i 

ùiû 	 ,:4_sJi aJ_Sd.s4,  L. 

:iuIt dual; jtS )a L r 
r-fi CJ-1  'fi: (4 -2d 

MIN Z=109X 1 +80X2  
(3x1+4x2 lo 

sIc ) 5X 1 +2X2  8 

1% 
:' a;a-.J;i_?41-i 

I 3X1+4X2—X3=10 
Aj4iSIZk, —c= 

	

rai a2 a3 a4, 	 1 	X1 ,X2,X3,X4   0 
A=1 3 	4 -1 

L5 2 0 4j 

MIN Z=109X1 +80X2  +0X3 ±0X4 ' 

(z=0 
=> X 1 =-10 

t x2=0 

	

i cIjSn  &ÀL 	aa j3 rl_aal ZL a j  
MIN Z109X1 +80X2 +mX5 +m)Q 

(3x 1 +4x2 —x3 +x5=10 
sic 5X 1 +2X2 —X4 +X6=8 	 I  

Xk0 (i=1,...,6) 

.A' a,,41 2 &ï , t»2 

	

a1 	a2 	a3 	a4 	a5 	a6  
A'=[3 	4 -1 	0 	1 	0 

	

[5 	2 0 	-10 	1 

•(a,as) ststU 
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4- 

&Jl L44M asj 	 ;tt J1t 

(a6 , a5) 
L'z ML, +MLrLz 

t.... 

:L' 
Li  a,411 	t9'2I sa 

: 

• 	Lfl _Ltt : 122 
• 4 	 g tiL&iLsa L 

L'= M(3 4 -I 0 1$ 6) 
+M( 5 2 0 -1 0 1) 

-(109 80 0 0 M M) 
8m- log 6M-80 -M -M 0 0) 

Simplexe 
4v 	4 

CBBb 	a3    

109 	80 	0 	0 	M 	M  

 t   

= 	- C. 	8M-109 	6M-80 	-M 	-M 	0 	0 

Ma526 	0 	14 	-1 	3 	1 	-3 	26c5=1,85 

5 	 514 

109 	ai 	e 	1 	2 	o 	1 	o 	I 
_ 	 5   	j 	52 

Aj = 7-j — cj 	0 	14M-182 	-M 	3M-f-109 	O 	iM±1119 

5 	5 	5  

80a21 	0 	1 	 3 	5 	3 

7 	 14 	14 	14 	14 

109 	ai 	fi 	1 	0 	i -2 	-1 	2 
7 	i 	7 	7  

O 	O 	. 	43 	44 -M+13 	-Mi-14 

(6-2)JJ*. 

•J-iai 3-J j.A 441 Jiaj.51 ai 45i31 3aJ £Di A S O 
(x1  —6/7 
(I  X=13/7 

t Z =6/7(109)+1317(8O)=242 

55 



Çp3 sp.sj GL 	 1311 J=4 

Là 	 J J A,k Simplexe ci -34m :iLjc1j.S..cm.ats 

j' "çj—$Si M U&»k" cjè U'.t4 j2~1t jJ.aM 

1ji% Usj.JJ - 
aj_4a 	4ià j W S4  

c,- PI u-w Minimisation _ iI ULs ) 
4JL3 	si$ 	____ ____ :- Simplexe ci-.&- 	____ t k' 

Zj.fl U.LJ ,s ULJi a,i 	$ï 	hL'j cl3jjI s51 	 j 

31S t3.J .JI 433J JUM ûSa. Y ,J1ZL 

W JsI - 
J-i9i O-4 Ji$411 

,, 	
»sÏ Sj2i 

	

L -YI c J1±istl ûja a_1-.t)flL 	 1I kit) 
4adjI 	 3s J 	Js zii 

L43' 	 tcitSiU y1  14,IIL)  sa(.a..$_iII) 
jLJ; id jta JU21 3. j c L&t$ otA Y-i ù~.44  j 

:Jftl LL-2 * 

W=X5 +X6  

A' .j4l ujs.-4 
a1 	a2 	a3 	a4 	a5 	a6  

4 	-1 	0 	1 	0 

	

L5 	2 0 	-1 	0 	1 

L'Z=CBILI+CB2L2 — LZ 
Jjj L . 1à SscLi3 JSta CB1 

	

(filS j L.a3 	&).tl_i1l cJ.À_as* C82 



r: 

r. 
kS 

£dl L43Â  asJ 3)L 	 :Ifl jn11 

aj 	a,5C8 	B 	b      

O 	O 	O 	O 	1 	1 	 ai 

1 	a5 	10 	3 	4 	-1 	0 	1 	0 	10 

2    

-1a5 	26 	0 	rl4 	-1 	3 	1 	 26 5 =264 

5 	 5 	 51414 

o 	a1 	8 	1 	2 	o 	1 	o 

—4- 

 52 

O 	14. 	4 	3 	1 
s 	5  

O 	a2 	1.85 	0 	1 	-5 	3 
14 	14 

O 	a, 	 O 

O 	O 	O 	O 
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SM 	s3 	 :4 l31t Jfl 

L$ &.Aj\ a L 	UL 4L!I 	a4Laa J4a? r- 

Bb a1   a3  a3  O 
+(X80) à2 148 0 80 -200 120 

7 7 
-(X109) a, 93,42 109 0 109 218 

7 7 
Z  109 80 0 

0 0 -13 1 	-14 

4j <0 bI 	4 iL a.at 

J.iAtjt 3J jA 

(XI* = 6/7 
.X2 = 13/7 

Z= 242 

LINDO:  
J'JI 4.C41 	ai .-ai LINDO,i'Ji ttfl -4Uji 

2_IL&4 LSjJI 1L3J 	 » 3J LU fJAI$ . 

i- LLJ Simplexe &.JAJJJS 1t Ly1l 

 L1NDO L-3j.4  uJ 2 

MIN 4X1 +2X2  
ST 

3X1 +X2 =3 
4X 1 +3X2 >6 
X1 +2X2S4 

END 

"Solve " kU 	 LINDO £.iU ) 

r'J 



4Lli 

END 
END 
GINX 4 	Entière 4

END 	Binaire Binaire 
1NTX 

1 



ASsit 44 	 t4*;Wl J1t 

I j1k1[1 	%lt.ØL.aI 	aY1 iiuAIWtéftJt 

	

J 4_..t4 jjI S 	d 	 LLt% 	J—& caSL 
:' 1 	.g 	 t t ' t 	LaLJ Ca'iLai 	SM oS1 ., ct. 

J±iSJ J L  - -2 
• S43' 	 L1L3 

eJt.4  

à Jd.3k1 ll Jj._...aj) .sj Lli- 
4_421 L1 	 i 	- l ; U4  

	

c41 4 .&; 	 tatsl tibL J_aJjab ss 

	

Ça\ J...j 4at.ts 	-'i' 	LA J1 1% 1011145 iai -'I _&IJII tLjfl 
Ç JS LUA3I JàUd 	 j 	j$..i Çpi 4J 	__ 

MAX Z=3X1 +7X2  
(2X 1 +8X2  :516 

WcI 2X1 +4X2  <8 

t X1,X2~O 

:414I ZbL 	J-i.e Jtti 
X2  

.89 Lia 2OO7,JJiI1 .Lt.c1t etjajL1a1l,à.L.J1I,a t44I 4 7 . iSsz 2t 4: 1  
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QØÂ 	 :4 1t 4=411 

2J-a3t 
-i 4j4 » ,$3  ûr L-Si U-J ô-' SimpIexe3'"»4 sic 

•:4LLfl 	u__i 	c ' -:. Siniplexe 
MAX Z=3X 1 +7X2 +0X3 +O)Ç 

rai a2 a3 a41 	(2x1+8x2+x316 

	

A=t 2 8 	1 	O} 	sIc2X,+4X,±X4 = 8 
L2 	4 	0 	iJ 

Cb B b a1   a3   O 
3 7 0 0 

o a3  16 2 1 0 1624- 

0 a4 8 2 4 0 1 
4 

__  3 7 0 0 
7 a2  2 1 1 1 0 2x4!  =8 

4 8 
O a4 O 

( 

O d I 0.0t 

4 
O 0 

4 
7 a2 2 0 1 1 ±1 

4 4 

a 1 0 1 0 d 1 
2 

0 0 
4 4 

(82)d,.gJqs 

ja 

xi =0 

( 
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A(O,O) —* Z=O 
B(0,2.5)—* Z=1O 
C(1,3) -+ Z=10 
D(4,0) —P Z=8 

s 

LUI Ç934 
	

tUt MII 

t kit$ jjj_.IaJl ' 

tIU 	3J 3IJ 0tfld 44 ù 	, 

:-1UI JLiA3I Jts c :ø oSoi  i 

MAX Z=2X 1 ±4X2  

( X1+2X25 
sIc X1+X2s4 

t X1,X2?O 

X, 

	

c i- ci 10 j-' 3-.J J-Z 
.., 10 i.,-'  B, C ù-i- 	Z 

Simplexe J,,XL.? -2 
MAX Z=2X1 +4X2 +0X3 +OX4  

(x i +2x2 +X3 =5 	 a1  a2 a3 a4  
s/cX1  +X2 +X4 =4 	 A= r2 8 1 0 

(xi ~0(i=1,.4) 	 L2 	4 	O 	1 
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'A Ç3A 
	

Wt J1t 	T 

cb B b  a 

2  0 3  0  

O a3 5 1 () 1 0 
2 

O a4 
1 1 0 1 

5 2 4 0 0 
2 

4 a2  5 1 1 1 0 5 

e22'  2 2 

(9-2)dj.9. 

Z = 10 	U1l Jb Lifi çyÀi J ts ÔJLS « JS Ji.~1 

a2 5/2  
a1 0 

:,JU113_J 

J$.1aM l  itii*C 

34. J_ail 0Lt 	l_aait" 	J.ait a 

J jUe 7L$I)i4lajiJû Cs; _àa laiht4JiJiL 3 a .cil j  

JSJI JJ JJflJII ÛS4 
JL4 i 	US 4Lp 2--Î j)a1t9 3_ail 452 Lt UIl a 	j 

65-64 ua2004 Za4ffi 	fl Jflj j"CaLc3 ta,pa i ZA4LIt 	Jèj  (sA scPas d1 ç 	

-H 
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dl £4Ø4 s4 	 :$Wt Jn4t 

MIN Z=3X1 +2X2  

fX-X2 ~2 
s/c2X1 +3X2 >6  

Y 	 - 

\S 

Y) 4L31 t-4J4ait9 LAi?1 hii 51  'Simplexe U.jJa Le 

	

:JL.i4il 	 ' j SflSCfJLs33 

X1 1215j 4 	A :3—J 'JA,lr 
X2 = 2/5 J 

- Simplexe 3.0S 	iU& ba CM siS &Sa: i 	T 
jjï 

	

S' - 'j 	 JSfl i JLJi 2a  deà 
JJaji 	'j jj3S 	 1 	 'j 2 	 an J-ail ____ 

a 	4r, 	LU LA 
:3Sa 

MAX Z=3X1 +2X2  
(2X1 +X2  2 

s/c 3X1 +4X2  Ç12 

(s 

 X1,X2?O 
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:45-tSII J <a cJ r -ja iLb 3-a1 

X I  

X, 

(61)» t * 

Mit 	T, 

J,t 	ÛL2.aas 'J La ~ aj.S3 JLa L3.?ta JÀs Cia 

1Zsii 1 ke, ' 	 " oUj_à La 3S Jt&  ùA 

4J1 'JI a ,LU; 	 1 	,.t 	tiC.ta ti 3.1 rc.. 4_ij ùS3 :Li 

1 ÙLC$JJS) 
JUIt JS ,à z  :da 4ftJ Ji-1  auJ  

4_•tIZtI4 	Jj...1a.p$jJ 

4 	 4 
g 	 iiCasJj.S. 

4 	 4 

t 	 t 	 t 
g iL1 	 ,ss 	 - 

54 u 	2006 &-4J4 çp3 	(JJ.J 2S 

(» 	 LJs) 

65 
1 



£2-S1I ÇpW[ SsSss3 »L 	 :s$ljlt Mit 

43tZs1t L4L 4  #at2It 44..a%ø1t 

ôs 	 4,a 

&43I "KL%nigsberg" Aa 	 Ai:i s,i ebj&, 	Jjs2.aC ffis 
& 	ljj "Kaliningrad" 

JSS 	J:;sA, 

?LthJJ AJJ J.4 LJJ.w JS JL4 	 s' c-M j 
LJ1i Jl " Sy1vester"4$t/ Uji Cia 1822 ZL»1.LLt4 Jj JS 

Cj€J 1958 Z.3a 	"Denis Konig" '-ik û 1936 &7tsi jJ 

	

."Claude Berge" &_k)Is ùA telluLi L 	e 
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zAijl  g» &4p*slt a.aSJ Z,S)k 	 fl Jc1t 

L4s1l. L— j..t3i jaLat 	a1s :Jt 

1 Le n 

 

"I 	 Ja jt\ Js- L41 Jc Z.Çt.tq 

M—ul i1  
JÇ 	Jt_111 ,JJ...&flI1 j 	Jfi 

A 	 E 	(1-2) 

4 	—1U-&» A,B,C,D,E, 'J Ui 
:-j T j.,LiC  Le1 Su û1  

T B) = {D J 

Tp)={cJ 
T=ø 

-. 	
3.La 3a ô -- r- 

Làta 	T Ji 1Lai -'-  X 4r-,?4 3a- JRaiC JS jS 

- 
4.MaL414J,X 

ø 
T(B)4A} 

T(»)4By 

G=(X,T) 4G<3j 
aL~u Si*it 	ItJa3IJJittJ -J-4'i 

U={ (A$),(A,C),(E»),(ErE),(CE),(D,C) } 
G=QÇU) it."; 

•Lt N 	 N L45 C3L Cnttj 

•'J.4I <islÈti » J.J J e>S 

kIT&J 



4443àlt ssj L 	 l3fl Jll 

e-e ùA 2  i& , « 
': —J4j9 .Ai,Ji Cs 	Cs ùT,S e' 

- Are c 

(Jj ajI% 

4I4IStIJ3J Lz.4 )A 4 (s 	a4yo 	 Lùla etlu 

b 

je 

3» 

- 

'-3 

 ù.) L94 	 Cp j 	J' "Arête" UJ.sli * 

3S3 	4bi; c»s 	 un4 	£4 : chemin i.41 * 
SL?3 'k» 1  

(2-2) jS4 

-N 

"J jàli 3J :Ls-4 ) 
• 1i 	Ça a ji~l 	"î çjlt j itn1i j :,Ijil jLtJ3 

chaîne te 4 * 

Cs cS .Ja 

_1 LttLp_ 

(pT 

iu  4a't LàjLL J 

- 	- 
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&&,sfl 	4.3À1t 	j 
	 :0t3fl J31t 

f' Boude " 

ŒOI  
A2û Jaj}nc 
A1 	J 	1a43j)a)t:d (A) 

D(A) = ((A) + d(A) =3 
N-1 	N 	iji 	C» c&-' k.fiA2 	&j- 

• 	la Lssi% a_1i1I _1 

b.A aJ2hi -il &aFz1  ek 

(5-2)JSsS 

	4 
	

• 	 - 

"Matrice Boolienne": 44,W 4jft'4 :___ 

asc 	sjs 43jIJ II 	LA\I 	L43 UMj.eJI t6iàj& 	ti3ai i <it t~ 

•rjhl  "i i4 
•Zflt j~j- I às  I , O 

Mrsa 	O 
M[aij] 

j1,2,n 

Aij=1 si (xi , xj)E2U 
Aij=O si (xi , xj)€U 

<*.tt  

(6-2)JSS 

il" 



4 Â1t 	sj 

zita 	L 

roi o i 
Mi= (0 011 

Ii 001 
Lo o o o 

?4)jit 4j..La4 2i-a a1 

•Ut ajj ) Zh O aai 4 j 2 	j Ù c$ 
•1 	J&C. 	 ab- 1 

tij,i 	JtLs. 3aSil*, .t___ 	.a a 
j 	 U11A £ic 

J1t 	7 

- 1 :"Grophe symétrique SJJUSAI% t4 
ES! lâi j  131 ïJLUI4  G =(x, u) S 

(xi, Xi) C U (xi xi) C U 	xi,xj C 
ùui t1j— û41 it Z.$ û 	1 	â CiatU 

"Graphe antisymétrique 1r;j.Jui 	2 	2 
k G = (X ,U) 2  

(Xi,Xj)CU=>(Xj, Xi) €U,VX,XJCX Xi7ÈXj 
' M = (aij) ijLacI1  G Z4,1ZU%JJ 

aijaij=o,Vii,...n i~j 

SJ1LIL4 	1è 	<...t Jt_a 
• 

(7-2)AM 

"Graphe transitif  
a*1J LSSS3 _3 

(X , ))CU et(XJ, X)CUtt> (Xj, X)CU , VX1,XJ)ÇEIX 
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zaal 	41t S3J }L 
	

fi*fl J41t 

"Graphe comp1ei'tWS ¶tt  .4 
a<4133j3 

aiJ, cU 	ucié e 	U 	(X 

1a a4___ 
4ti 	j.44 	Ci <1L1 C) 	P" aJ J3AI 	iji..aJ 	sSJ 

3 t 	Mt 	U 	U , 'j) 	csst~ ø!jM s 	1  
j- 	JujJjjtjt j_i.L9 4  ia<gJjUj'jtjjP'J&aJS3flail 

,i cUWfl J.L sk)i 	J)U 	 ce kf-e 
4 .'4{p Ùe4L.tC 

Cttflr_2 
tsi; ,4,i1 	i1I i31 ti- 	.kià LiAJI 2 CtI C>4 CÀs a 

:q" J 	j,S asji 
p1" J t JLUL4 Ûi- 	1j 	j tL;ç 	(.,4,.tJ t,L4 
«ua»l; &k,SaA"l ck jlla dS:stI 	ce j.~  c 	 -' 

c»à ,-Ji jt 	Ji LÀ  
•cM 	-' 	 e-'3 

J1$Z û-J 

 

3,S3 Jibi ce j4a kS :  (1 

(8-2)JLS 

C 

vi' 



dl 	aJ 	 :t13fl jfl 

r 	o 4 5 003 
o o 1 7 6 0 

M 00 0 010 
600008 
o O O 0 0 2 
000000 

51sn M 	ai4 : UU 
aii 	iiyi k_ 	'; ", ,Q4 èli} 1c 4,SiI DIA aSi 

- 	($J41 bi_iI 	.L43a2là L.a.cil 44jSaA »a. s 

Sb,i3i asti 	= 
. 31 J 1 JL»JiliJs 3j a=i 

• flcaflcdSEi aïj  
La LiJa1t J 	l j (full 	 J.i I  &4 

< U1 :(2 3)1LSa 

(92)JLS 

C:t *13 - L.J 

X I  x2  x3  x' 
(x 1 ,x2) 1 -1 0 0 
(X2, X11) 0 1 -1 0 
(X2, X4) O I 0 -1 
(X3, XI) -1 0 1 0 
(X3, X2) 0 -1 1 0 
(X3, X4) O 0 1 -1 
(X4, >Ç!;) O 0 -1 1 

Ctt) yIji4 aaa 	£ L4 	Li} 	ast:  

U, 



ail '.s9  z1,31[ aJ 

?tsi 4JA: Ls&j 
J 	311 1 	Ja-c 	 j 
CP4 	 uk cJS 	O 

'Z.tt t4p.J :(3 

Q 

(1O-2)d& 

rx1 
j X2 

X3  
Lx4  

44t 04 jajiJt 4jLA 

xl 	X2  X3 	X4  
XI X2  X I X4 
X2X2  X2x3 	X2 X4 

X4 XI 	X4 X2  

: 
,j$ 9_flt 	j1t J3a~ U) 	J-LI; 5k assit) 

Jflt i3.4sit 	-j-9 3-i- Jj - cp U-e j-A :jljiJI Jj 	* 

jt LIi fl1t 	i1t kÀ 	Jfr 	I 	4Ø : <jstj-1fl Jj$ * 

	

,JLsA JLS 	I3 AcJÀI; ÙS.44, 
2..41L_ilI ac 	1; 

(1I_2)JL 

lE 



LJl e U'1[ 	 :131t 4It 

(2-3 ) Jj.3 (jaJjJiIJill *  

A 
B A,C,G 
C D 
D E,A 
E B,F 
F B 
G F 

(1-3) 	 * 

A 
B A,,C,G 
C r 	if 
D F4 
E 

IIi 

	

LLS#ssfl 	LLAI 	-4 

: UNION disjointe 	jja 	Jj 
JLl 

kè kI 	, sia 	3r 	 p (1 	4,..1S4 -U 

	

les graphes orientes 	c1 c 	 a $ CLÀaJIS 

û 	ÛP 

	

H=(V,Y) 	 G=(IJ,X) 
H Ch;i 	4,tI :V 	u'JSi 	U 

H UB 	:Y 	 X 

Unv=ø 
xnY=ø 

,c,4La 
 

1-1,GcJ31 

	

~ .àja2I K 3LeJÀI 	LjlI j 

K=(UUV , XIJY) 

	

: graphe partiel 	i-+3  -$-1 
d__ 	ai ,'J J 	W 

G = (U , X) G ZIA JL& 
• 	 Li,. j 	- 

.i1i 
• D&Zeil4jjJRcj 

	

• G Z 	tjS»i1 S1I G/D ZSfli 

G/ÇD-{e}) 2I53I Z1I 	e 	41J.1 Uj3 
UUJ J2L& > 



LLti 

t:i 

L..a 
rftUk 
IXJ 

t 4&1,34it 	sj )L 	 :pWt j11 

Lk» c» 	e 	 G 	Ù- U2;h 
i3) il33fl isi, G  

(13 -2) 

Sous graphe de G 	 Graphe G 
graphe quotient ZJ$iS$I 44L.1I 

G SB Uja.a 2 

P &-U CLJ4ël tae a ca 
Peu 

- G L54à - 

(i42)JS 

iii 



e i)a4R nSj S)k 	 43fl J1[ 

:L...2.s1tz 	 r 	I tt :4_3i__41L taL1t 	T 

	

~a aI)t-a4il L)_S4 j4 jt 	n 
(J1\A.J 	 .LMS1 LL.jj rh-. 1 i4 ) 	 ti1 JLJbJ jj; 

J ;L:dt/I J 	 (SiJ4. (rZ (93 aj5j ts4kiI 3jSI etasSL 

"problèmes de chemins optiinaux')&JI dj_xsJ toS2" Li- 
4C.J.4?i4 Ci-: Cs ù4'' - ' Û4 3  ù 	j4 LJiAI û- 'Â ç)) 

Ui 	"4 	Cil 

(U)> O"O û 	 U) 
JW 	Li$ 	 ai un Li43( 0 i1t $J 	 n 

ç)J 	SS"JI i1t 	ssJi U.U. çsaas 	cJjSI ji jLÀa j aI 

	

aU jjS 3 ) 	 51IA catjLJ J3L a-si 

:" Algorithme de forci" 4jji 4ajj1,jS : ftl. 

FORD" 414i  

1JLae JJJ3I 	 )H J- 	T 
JLaA ,juifliC>p 444 = 

,i3 jLsiz. J.à 

:<.,luIt jai ç)c. C.1tS aia t)au 4p.i -'i 
Xo L3 &U 	- 

cs i x  

.Ào=O, 
T 

,.Ju Js 	(Xj , xi) uJuJ*45 çr4' t(X,)1) 
S 	 T 

jiLïi 4i2 aÔfl 1i saaj j Lèi Usj  : J1JJI 2Sjail e 

Xj=Xi+C(Xi,Xi) Likkij~3.s-  Àj-2u>C(Xi,X) 
Xj ûJJ Li3biJ,_4iJ 

Xn- 	 À421  tjS e 

T 

147 ua 4-4Lâa 	-Lj1ati 4a._ jJ.J  S4.a4 
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• 	 ___ 	-<:a 	-1 

jIJ 1O 

(2-3)JS4i 

?¼2=418 	- 

	

ÂLaII 	 t4$Wt J1t 	T 

4$ ùJ~ 1ii; usa 	X114 
?ui-1-ÂpC(Xi,Xj) 

p bSsQi jJiJ j s.at JJZ u1 	tJ 	. 	
a. ,,s, 

j 

Ç,ESI JUSOM çjsaJa3 2tiJJafl 3.* 	 T 

sLOL3S alL c31i. taiS Ji 2SJ .ijji : (4 -3) 
A 4LaI-i'"-z3l ûs 	4$LiJt j-Z" F" 164 »j 

	

j 	US 	U 	jj jjj.2 	3JJa1t ist jloa t1U» 2 C,1t11t 

(1-3)JLS 

Wli 



,,t ,S:q â,lp elt 5Siâ 	 :t 

ul ,~iil Lj— :  151jii i~yI4 
L sS ylji4it 

	

(Xo,X5) , (Xo,X3) , (Xo,X2) , (Xo,XI) : Xo â.~1t > 	4 , ur..M I -1 
:XI:s 	l 

il—Io=0o-0=cc>C(Xo,Xi)=3 

X2 .,sSi sc° 

k2—À0=00-0=oo>C(Xo,X2) 
=>=+C(Xo,X2)=0+9 - 9 

	

,Ii 	12 
:X34sic 

13—X.o=ao-0 - 00>C(Xo,X3) 
=>13=Io+C(Xo,X3) - 0+7 - 7 

.~-144 ,gis 7 d- .;ll, ?3 Jà4e » 
X5 

Xs-10=00-0 — oo>C(Xo,X5) 

=>X5=ao+C(Xo,X5)=12 
tS~. 	12 	)s= wd ta ~-? 

	

.(X1,X4) , (X1,X3) :Xi  Zàll 	SI 	-ti6  -2  
: X3 4 "sSl ic 

?—X1=7-3 - 4>C(Xi,X3) 2 
=>X3- 11+2 =3+2=5 

,li ) 5 t 114  ) = 7 J 
:Xa:aaZls~ 

X4-1i=oo-3 — oo>C(XI,X4)=7 

.:il 	10 Z--q V ? t = o d' •Ç 

•(X2  , X5)  , (X2 , X4) 	 `9 	4 y►  M% -3  
X4 	i a c. 

% — ?4z = 10 - 9 1 < C (X2 , X4) 
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e Ç1 

X5 44 

X2= 12-93 <C(Xz,X5) 
jçs JJIY'J <= 

	

(X3,X5) , (X3,X4) , (X3,X2) 	 3 1LV 	 -4 
X2  

12-13=9-5=4>C(X3,X2)=3 
=>)=)-i-3 =5+3= 

.X2ûi tJ9i39u'' t- ' j 3 _44 12rt9j; 

(L, Xs) , (L, X4) -u4,M 
:X4 4.abae 

X41—?u10-82C(X2,X4) 

XS 

À4 j'i< 

Xs—?u12-84C(X2,Xs) 

14—)=10-5=5>C(X3,X4)4 
=>=5+4=9 

2 Ckt 	9LiL i=ioJ'f';•-' 
Î ÎJ 

C(Xs,Xs)9 
:k5 4ifl,U1.3 

(X4,X5) :X4taflIClc,i11 LÀ,i' 1 5 

• 	 =>=9+1=1Ø 

	

• 2 	 1512i J4i 5ss%i 

asJsJs 15 - ioIZ3 X5o i~s'i 
:)} ,I;)LffAs&k) 4 J X5 S Xo 

go 



zL9slt » Ç11. SS443 ),k 
	

ttIi j1t 	T 
• x-jt U» 	-Ai SL  

Ài=3 

MI EEC 

(33)JS.S 

2u=8 	- 	 À4=9 

	

• (Xo,X5) , (X,X) , (X,X) , (X,X) :X5 	J 	o414i -1 
X4 ::a û_4*  

>ks-14 C(X4,X5) 

	

(X4, X5)CU UJ-iU' 	(X4, X5) n 1tS) 

	

•JS 	i 	L$ j*)At j tdp tïA j.3 ' 

X3 4Las1 >g*  

=>)—À3 C(X3,X5) 
(X3 5 X5)e'U ULUa'i i)-1½'2(X3,X5) L>J1 1 Ô1! 

X2 ca 
15—%2=10-8=2~É4 

	

(X2,X5)U UJ_&c'i 'n 	}-Af2(X2,Xs) uu 11 ù} 
Xo 

2w = 10 0= 10~É 12 
X5-10:~C(Xo,X5) 

(Xo,X5) 1eU 1JJSJIJ 'i1 L -A\fi(Xo,Xs) u&,ifl& 

• (X1,X4) , (X2,X4) , (X3,X4) X4 t J! J-15   ulMi  -2 
L4i1 &A*  

954C(X3,X4) 
(X3,X4)CU JJ1.,-(X3,X4) Uei 1 c?1 



£&S1i. L1Ml 

X2 ti81 	 T 

f C(X2,X4) 
.(X2,X4)EU J1citJ Lfl 	 fi(X2,X4) yj i 

:Xi -tù- 
?À—?u9-36f7 

f C(X1,,X4) 
(Xi,X4)gu 	:Ui'i1'fi(Xi,X4) uJ- 3  

(Xo,X3),(Xi,X3):)ZflJ -3 	T 
Xi &Lt 	3_4e 

À532 
=>X3—XiC(X1,X3) 

(Xi,X3)€U 	 T 
:Xo 

X3—?tO=5-0=5 f7 
=t>13_ÀofC(Xo,X3) 

.(Xo,X3) Ç?U UJm0l<)L2-4'f 1 (Xo,X3) u&flù3 $ 

(Xo,X2),(X3,X2) :X2t 31d-fiuÀJi-4 
X3 Liil 3_g* 

=>2a—À3C(X3,X2) 
(X3, X2) € U :J-at.Jt 	-(X3, X2) 	1QII 

Xo 
X2-108-08f9 

=>2—XofC(Xo,X2) 	 - 
.(Xo,Xz) «U U) 

(No  4Xi) Xit 3lsidç 3fts4ML5 
)u—Xo=3-O=3 

=>?a—Xo C(Xo,XI) 

jà jLsJt l.Aj 	 L& U (Ji4i1 Lil Lbî i 	 j 

U = [(Xo,Xi), (XI ,X3), (X3,X4), (X4,X5)] 
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£L*Slt4
.0 

 45MIt 
	

*4flt J1t 

.dja.aJ1l 2Si 1 Ljf2&i2(X2,X3) (,J_wL2A&I SUi1.i 

: 

(43)JL4 

A,B,D,E,F : jadS'ijLi41 
1000 ULQSU slJik,diSlt LL4 	 , 10 	a » i 

	

j_&aa 	A 

tt 	
) 

jji 4jjtjs 	tik 3...saa JJSI 
4Ullj  Lzt1 

-)) Xo L~t tJ L>4 2 403 1 tL&  L6 
li k,+j 2J6 lin-i JJ Jt 

100 ,Xo 
jfø Lt% Xj0 ,Xi &.îItLs3La.sc.  

C (yu   xi)  ojii.-r 
(3 	L5)St ç eLSnt 	 2 ae 

• UàSI 	: J3% 	* 

u4' 	Xi) <C(Xi,Xi) wSxj4L$,i 
Xi ± C (Xi, Xj) 

Xjj2ÂÂ (Xj - Xi) = C(Xi,X) il (Xj-Xi)> C  (xi  ,X)  CSU}lLJ 
•3 ;j3 <j .t4, 	 -- s 	___ 

• LJ4S Ua»a: rats J_41 * 

Jj aaj  t4 	j1S ''r 	»ail 	'' - 	L 	Çji12 a.dl Lyà_ 

XII-I 

Xot4 

	

LJù iI~ 	Xi-i 	3) 
= C(Xi,Xi ) 

	

j, (jLsc JjSl ) jStiI .jLui$ JS 	Il u4,sJ1  Cn 	t3s 	j 
J_Sj j LIA 	

, J2tfl t <) Ji 	) 
JLMA JJSS 	jCi JUÀI »x isU 4jj,s3% s 
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4,*Wt >4&uj»L 

j? 	J 	 L JS3fl 
5 4.aiai Ji4$ LiS 	100 *JS Lsaj j.iai *Sj.II 

?0= %j,1'4 Vi 

(5_3)4S4 
24ft1O 	?'=Af414'12 

3]fl Usj J 

(Xo,X5), (Xo,X3) , (Xo,X2) , (Xo,Xi): Xo Zjsài ÜA  
Xi  

?i—Xo 	0<3 => Xi=Xo+C(Xo,Xi)3 
2C4S)k1=3k4L ?u=0 -41LJ' 

X2 	1i1S 4)_4 * 

X2-'kO= 0<9 => U=Ào+C(Xo,X2)=9 
1X3 	* 

X—Xo= 0<7 => kÂo+C(Xo,X3)7 b7 
X5 	4)-4 * 

k5—Xo 	0<12 => 12w+C(Xo,X5)=12 À5=12 

.(XI,X4) , (Xi,X) 	2Ç1 	4)c Lv 	 -2 
X3  

?c—?u 7-34 > C(X1,X3) 
Il 

X4Li1SÙ * 

14-X1 03<7 
> 141u+C(X1,X4)3+710 1410 



ALR 4,fr L1p3411. S4nSJ C+J)k 
	 is9t3lt JsaR 

.(X2,X5), (X2,X4) Xata CJA J 	o4ifl -3 
X4 kia * 

%et—À2= 10-9=1<2 
=> 14=12+C(X2,X4)=9+2=11 	14=I1 

24\il1_aL 1410 ØAS. 

XsZ_t•&a k 

%-22= 12-93<4 
> 1=k2+C(X2,X5)=13 	1s13 

) 1=13Z4ik9 Âs=12 c4.a 

.(X3,X5) , (X,X) , (X,Xz) : X3 I 1 cs j1b  fi a1jfiS .4 
* 

À2—?3= 9-7=2< C(X3,X2) 
=> X1+C(X3,X2)3-F710 

(X2,X5),(X2,X4) :X2LaùA&i 3 t,IMft,-' -'-.~ 
• 	 X4—X=11--10=1<C(X2,X4)=2i 

> )=)+2=10+212 	Às=12 
1412 U.5i142 Ç 	toi )4 J ç..'\ 

15 Àr13.103< C(X2,X5)4 
=> =)2+4=10+4=14 

?=14Z_1 ) ?513 J CL.i 

X4&.aiIl&.A k 

• 	 À4—X3=12-7=5>4 
X4—k>C(X3,X4) ô4 3 'J& 

X5 	Qa 

1—X3=14-7=7< C(X3,X5) 
=> ?s?+C(X3,X5)7+9 	Às=16 
=> X=16 

X516 Z..4t Cist3Çi X514J" ?h 

(X4, X5) 	t4ii; ÙA LPlzrJu-131  4,tit -5 

5—Â4=16-124> C(X4,X5) 
2L5 J--'iÙ) 

4i %J X5 

j 	 X3=16 	c) 
d 

n 



&L.slt .» ½$' 	 4*$Wt jta 

LX1 k->A 	11 U1t * 

Jâd3 ,i1; ç ifl 

À'=3 

CM [n 

(63)dSS 
À2= 10 	 ?4=12 

• .(Xo,X5), (X2,Xs), (X3,X5), (X4,X5) XtaZI 	cU- S3 tftt -1 
X4 ca 

5--?416-124:t1 
X5-14 f C(X4,X5) =c (X4,X5)Çi U 

15 —13 = C(X3,X5) =>(X3,Xs)€U 
J.j4L•:i4SAJUJi$'JtJ n 11 e1}4i: (X3, X5) L»bJil 

X2 t.4fl C)_4* 

5—À216-10=6f7 
15 — )2 f C(X2,X5) => (x2,x5)gu 

Xo t.ziIS cJA*  

15 — Io = 16-0= 16f 12 
?—Ào f C(Xo,Xs) =>(Xo,X5)EU 

• (X1,X4) , (X,Xs) , (X3,X4) :X4 Qi11 Ls11 J_&a5 csSS 04~J 1  -2 
X3 Cdii * 

= 12-7=5f4 
?A—fC(X3,X4) => (X3 , X4) €U 

24i1l 

Xt—X212-10 2 
À4—= C (X2 , X4) => (X2, X4) EU 

•J JL&%UiAt jUJIiI Ç A\ (X2,X4) LJ&5- 
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431tJll 

:Xi .24iI%Q.8 

	

?..,i-ui C(Xi,X4) =>(X,X)gU 	 T 

(Xo,X3) , (Xi,X3): X3 Zâ11 ,~à J 	fi 	- 3 
Xi &..4ifl j..d' 

À3—?a =7-4=3~É2 
C(X1,X3) =>(Xi, XI) U 

Xo CaiII 

T 

13 - 10 C(Xo,Xa)>(Xo,X3)CLJ 
)L.24 ha, U) ' 1L.,-" ((0,X3) 0U4 

(Xo, Xi) ,(X3, x» :Xztail%)1 J .a 3ILJ4ti1 -4 
X3 :a û_A* 

X2-13 = 10-7=3 
r 	 C(X3,X2)>(X3,X2)€U 

Xo 	I1% jg* 

12-1010-010:f9 
kz—Ào C(Xo,X2) =>(Xo,X2)€U 

(Xo,Xi): Xi tAi1 S1 J i  1 uà 	5 
Â.i—Ào3-03 
?i-10 C(Xo, XI) >(Xo, XI) €U 

• 3iC4.M 

U = [(Xo,X3), (X3,X5)} 
)1tJri4(X2,X4),(X3,X2),(Xo,Xi) JJJJ ID 1  iLs1aiWSJa~U 

.dJ--aJ1l 44 
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zha& 	L. 	sasJ jl 	 tjU1t Jc1t 

US 44s 
Z1%SJI 43j3l .t1jss\I <y.i 	t\*rs. Jjh 	)c USl% bià' 

LU il 2s4 	»sl 	£stil i1i )3 Jaj4 3S JSJ jLa 

eJ ù AJ.AA.A LeA ZJS 	 LVI) ût.i 	.n 	 ___ 

JLÀJsftJLWI o- 3  i-sU SIS c »,4, .JJj4t U 	J& .d1% 

(7 - 3)JSS 
j 	I 	 • I 	 J 

Xo 	Xi 	 X2 	L 

Xo={A} 
Xi={B,C} 
X2{D,E} 
Xi = (F } 

c 
&J >2t 

~- 

a-4) ZS11 

" &_ii4ilt 4Jt.a : JLaA  

Û' 	ZJS ) jLaa J.L4 jlJiiJ 

Xi = {BC }Uak,C3J IUs.A343J -  ' 

(1-3-3-) J9_-__+ 



s4 J%L 
	

ewi .jc41[ 

X2 = {D,E J 4.à 	tziJ1is4.b J4 

(2-3-3) as—~ 
LU j 55 ' 	't 	•55 

	

s A 	 alItJ 	U.$tS ai Jj.ga 
.5 

• X3 i) 	4,11 L:JlJl_SI) ,FkLnI 341 1  -r 

yj 	i;ç...tj  cIj 2 atct ,>ia2I j 	- ati 	J.*t4 1  

AF 12 
ADF 16 

ADEF 12 
F 	ABDF 14 

ABEF il 
ABDEF 10 ABDEF 	10: 
ABDCEF 11 
ACEF 12 
ACF 13  

(3-3-3) Jt' 

çÇd j  5554S1 jk F Jj-aj-1- 3A 	 -&»çê- Ji1  J- 	ù31 
ABDEF j L1$ J-à J  dJ&4J &I dj-i.a)l i 
•r1000p1'-j 10 .4UiMSAJ 

A_ 	-13 2 	" 	
"-F 

- 

» à k4A3jljs &aII Jj ll i % j»s$l J3 



&4153i[ 	sj 	 41t Jâa3R 

"t •P.t 	: J_uaa ,—L1 	- 

j..Aj$13S32 t4)ctU.Ji 
L% r- cUj J.i 045.tJi 	% jaj. j  Cti 

:3— J3SI 	 C$j  Lz.tl ,Ji 	3s 	c9100  3ZSjI 

Xi Là 2 	ciU 	$ )4iSI -1 

)2 ) 4 L4fl C$) •dalj j..41 jS  2 

Xz &JS.s'dt 	â1jL •.b &<' JS4di1 Jt.ss44 J 	.,32 atc 

AD 7 
D 7 AD 

ABD 5 
ABE 10 

E ACE 11 ABE 10 
ADE 10 ADE 
ABDE 9 

(2-4-3) 
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£4t1t 45a Çt S.SsJ 
	 ,13lt J1I 	T 

X3 sI L,;31; 	•flSt j_Cg 	-3 

X2 2 	Cà1jL'-tlI 2 &tCtI jLaSJ j t.saj J ttaat I MC 

AF 12 
ADF 16 

F ADEF 12 
ABDF 14 ADF 16 
ABEF 11 
ABDEF 10 
ABDCEF 11 
ACEF 12 
ACF 13  

(3-4-3) 

Ù £9j 	Ujial JS JI j 	 i i$ & 	i-Qii J.stJ 

ÀDF j j-' F Jj saj ll 	j A ,tk4 

.nJJ3J.ajAj 

j_&A4 JJSI 

p- 	j U 	St viIi a3.à &iJS cia e'-T Z4,i311 4.)A jS3 2  

	

IJSj U -j 	i13 	 <»t; 2JLs à U JJaII 3 _____ 

lit
C..ttj 1.SU :(5-3)J1L 

(8_3)JL 

I 	 I 	 I 	 I 
Xo 	Xi 	 X2 	X3 
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Lsll 	 sj 

• .ai1 ç,.24\S .Y' 	4s&,.6 	û3 
L J.Jj.a £t 	Cj.ttl 

• Xo={A} 	 :sP/US*JS 
Xi{B,C,D,E} 
Xr{F,G,H,I} 	 : 
X3= {JI 	 : 

:XiU4,ICkj .satIj 

Xi C4JLAa4I i 	&tC1j ,jLaaiI Uisi 

A_AB 1 AB _1 
B AC 10 1 AC 10 
D AD 1 AD I 
E AL 3 1 AE 3 

as 
Xi jSiaVI L4$ 

B AB I AB 1 
C AC 10 AC 10 
D AD 1 AC 1 
E AL 3 A 3 

(1-6-3)dr 
X2)1 SaiJS djL.J >4 343S1 -2 

3L11I J3i Û 
:Z jÀ u1,- 	h 3  

Z -=l  jL4) Uis 
X2 1_a- st >41I L4$ 

F ABF 11 ABF 11 
ACF 11 

ACF 11 

G ACG 14 ACG 14 

ACH 12 
H  ACH 12 

ADH 4 

AEH 9 

I AEI 11 AEI 11 

(2-6-3)  

(1-5-3) Js' 
X2 3) ZLaI) djsiaiI 	jJ -2 
@À JJ I1 Q  çj-U  CiULII 

:%pa1 j&a5ft4 

X2 F _

F 	11 ABF 11 

ACE 11 ACE 11 

G ACG 14 ACG 14 

ACH I2ADH 4 
H 

ADH 4 

AEH 9 

I AEI 11 AEI 11 

(2-5-3)dr 

92 



£L,Sll e 	 :4$1311 Mit 

X3)) L4,1t 	..$l j~I -3 	X3) .LIJ1I CIjLaJ j-.  -'i 3i&t -3 
,LSI cL.J J4 iI ck,LJt  1S13 

A 	&kitl ,j...a Lss 
I jÇa 4 jS'i j_ua4 

ABFJ 13 
ACFJ 
ACGJ 13 

ACHJ 19 ACHJ 20 
AEIJ 

16 

I &%Cfl 	JaJ _Ii 
X3 _iS- il$ j.ia JLa 

ABFJ 13 

13 AGFJ 

J 19 	ADhJ 12 ACGJ  

ADHJ 12 
t 

AE1J 16 

	

(3-6-3) Jj 	 (3-5-3) Jj.a__4• 

2AJffl j 1J 	»:4 	j—'$ — 

ACHJ 3s41t js4 	a14i JJ44 JS1 — 

44 

"La méthode matricielle" UØ'aA 4_sL,.S l*113 

	

,b LUi 	j  

i ,"G.Demourcon"  ,1) 3SiII 4.ji j 4  g 	d.* 	j cii &np 	 4nt1 
C -.tJi Ci1fii ) càj j 

" W.Floyd J4î ja 

~ItZIt ctL 

uc)) 1 	•atnÇs'j e-'- - 

V'ij= 	J(XiXi) Si (Xi ,Xj)EU 

+co 	Si (Xi ,Xj)'EU 

(Xi Xj)uij-n ç  %J(Xi,Xfrr 

93 



&4Mt Sa.a 	 #13fl J=311 

	

.Dnxntij 	bàA  

	

:fl#-aej-ii k>J 	43S}t 

=t4 	V 

j 

	

k ( Øc-l) 	&t)
Min Vii 	

,vïj 

:ù 

Dk  =min {rL , 

LX = Dk-1 	) (J LSt LJLui11 QS 

iU3t jiUaLi.sSU. i 	JUJ 	LSL U jJJ oiA ç 

•a 3Juaii c2xL:JU 

(93)JSS 

4 

'r' 	D3i 4.S3Sj..afl 44 - 
Ji D=D1 

t 	23 	4 	5 	6 
t 	- 	3 9 	7 	- 12 
2 	---27 	- 

D0 =D 1 =3 	- - - - 2 	4 
4 	--3-49 

6 	- 	 - 	 - 	 - 	 - 	 - 



hdt ø? 4t  >4sJ &,L. 	 t43411 J4li 	7 

k=2 
(k-I) 

vt°} n 

2 	3 
-37 	5 10 	12 

2---27 - 
D2 =3 - 	- 	- 	- 2 	4 - 

4--3-4 9 
5 -- 	- 	- - 	1 
6 - 	- 	- 	- - 	- 

kJ 
1 	1 

= 	J+ k, 1 =3+o3=w 

VI 1 = min {co,cio} = ro 

- 

I 	I 

= 	'J12+ '42 30_0D  

t42 =min {w,3)=3 

= 	V+ %J= 3+œ=œ 

2 
Ç3 	=rnin {w,9}=9 

7 

I 	I 

= 	'44= 3+2=5 
- 

2 
= min {5,5) 5 	T 

'ils 
I 	I 

= 	tJ+t4=3+7=10 T 

%J]5 	= 	min (IO,IO}10 

16 = 	t'12 	V26  3+w=co 
2 

'Ç6 	=min 	{ao,12)=12 
n 
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âléidt ÇSâ1t sJ 	 :alI M 

2 
= min 	fr,12} = 12 

-2 

= 

2 
V21  ce 

= V I 	= 

2 
V22  =min{co,w}œ 

= 	V22 + V 	=w+w=oo 

= min {c» ce) = ce 

1 
= 	V22 + 

1 
\jÇ =w+2co 	C 

=min(w,2)2 

V25  
I 

= 
I 

V25  =co+7=ce 

V25  min{co,7)7 

= 	~ +w=w 	T 

= min  1 00 , GO)' = c'a 

D2U j,t.U J  L.aJ$L4 .ajj 	T 

K=3 

n 



T 

L.p1 &J_ 	-2 

3 
= min {co.,w} = w 	- 

2 	2 
"22 = J23+t4 

3 	 - 
= min {co,coj = CO 

= %w/23  2+ V = 	 T 

3 
k123 = min {w,w} = w 	- 

v= V: + : rw+4w 

t.126 = min 	= w 

iLU3.ei 

: = 	+ 

'3 
t /66 	niin{w,w}=co 

D3 &.k,  

D3:f-D ôR-Q 
k=4 

:LI4Q- 

Vii 
4 	

Min {vj3, 	
:} 

= %J4 + 

3 	 3 	3 

vil = VJ4 + k4 =c 

VI 1 =  min {w,OUI = w 

3 	3 

'A6 = t/14 + %J =5+7=12 

4 
= min {12,12}12 
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LÂJt e 43éJ1 aSj 
	

MjWI J4t 	7 

.D4LSicèJ 

1 	2 	3 	45 	6 

- 3 	8 5 9 12 
2 	--5269 

D4 =3 	- - 	- 	- 2 4 
4 	- 	- 	3 	-47 
5 	-----1 
6 	- 	 - 	 - 	 - 	 - 	 - 

.D5' 'ei-ù31 D4  DîLa 

k=5 

1 	2 	3 	4 	5 	6 
t 	-385910 
2 	--5267 

D5 =3 	- - 	- 	- 2 3 
4 	--3 	-45 
5 	-----1 
6 	- 	 - 	 - 	 - 	 - 	 - 

4 	 4 
= vi5+ 

2 	2 

"J2 = "151 42 = 
5 

V12  = min  

'4 	4 	4 	 '5 
V16 = 	+ 56 =9+1 = 10 => V,. = 10 

4 	 4 	4 

V; = "25 k  "56 = 1+7=8 

V: =min {8,9)=8 
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Ç 	 4441I Jn4t 

• D5  U, & 	J 	-i-- L 	 ka C4t_sA2 e4 
Drà 	D4 :f-D5 L 

k=6 
¶5 	5 	5 

V ii  = V6 + Vt5j  

'iii = t'16 + k161 = CO z 	= 

'5 	5 	5 	 6 
'12 = '16 + V62 =x = /12  = 

¶5 	5 	5 

= "16 + V63  = 

6 

4V13  = min{W,l}7 

¶5 	 5 	5 

'-"14 = V16'i64 

6 
k/14'Min {co,4}=5 

	

¶5 	 5 	5 

= 
6 

=; V =  min (co,9) = 9 

	

¶5 	 5 

	

'16 	= 
5 

6 
n 	'16 	min {cc,IO}= 10 

j J.ai 	LLud LLaIJJ 
¶5 	 5 

= 	V66+ 
5 

%jJ64 	G0 

6 

= min {oo , co} = cc 

D6 =D5  : L1lcNs,a 
•y k*Mù.LiJJi333l 
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:ajll Mil 

;. 	J.4ilJL.ndl Di 	D5  ÛJUI 

•1 	2 	3 	4 	5 	6 
1 
2 	- 	- 	- 	 2-- 
3 	----2- 

(10-3 J 

LS4\ ;J~ 1flJ1s AJ dq stJ4s ).4  

	

A 	 w 	10ijJWi- 

A 	'B 	"D 	"C----,> E 	sF 11-95A--iL5 ç fl 
LiJJJiii32 	i3 y.à j JiIj 

 

MUfl jJ_1a IJNS 
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a44dt 	 :4,ØUII Js411 

.4$4 	 iii i± 	t. 3 24.Ø'-ihIé) 	ut 

U4 Ci-e 

 

4a 	- 

2 C,Ml i (y lJS J..s kib tel  
C:tç,AJiS1fl C4t 3  JiildC tititaLS, al 	 _____ 

"E "2 C; Jss4l tt 

LiiAeUj9 2  a 0a4)j_~J_S3il 4  Cti 1yatjil "s " 	 ùi 

Algorithme de FORD Fulkerson ù,pa ,JSIi 3jj.À CjIj..S * 

' 1e'"1  CsA J,S s1 &.4u 	 i1I ÛYO- ajj4+aS)jS e' 

c»' s 'E JSa 	113 atj.2 

4 

Zst ci33sU 	k. 2 	.kL3A j4 	Jî s t n .i  2 

L)°3JJ1 J J' 	 JilJ<iLt 3.c5M 'J-'-' 
LJL 	 oSA Ji3 dii iLi oïà 

s 	S 	 • 	• 
:JaiI &.ØjjIJ_a. - 

:tiS1 	Ø jjS 4ØjjS cik4 4i3 cUiS 2 C.t 	1?.eI 

:ùls'ru- 1 

: 	L 
Ls_;_1 

LiS LiJJ.aa &.iUa 	4g..Jss LyatJ.9  JÀ' aI 2i1 	—"j 	'S"  -2 
pl.ai j d taatl 

UU44dt-taLl 	 \-.4 
j~;-3L"Ia  
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e3 )a 	 4*M1I Jn4t 	- 

 biA ';",1û_aL, 

? 

- 

w 3.4am 3. 	.t 

I. (I-4)JSAS 

273 j4 s jL.ta )-' ct 1.j 	JsU  

:3 	JS$&çk A '4 -2 

	

j2 	 3 cs' 2.S.J aiè 

	

AI 	3 

:Uj 4jj .S c-L * 

(')~jsJ1 as~s 2 = Usisis 	2 	J 

(2-4)J" >A2 

A1  +A2  A3 +A4 +A5  : 	j..4 jSk.eU3 Lt 

	

4C IItt r 4 	4s 7JS  i s.cL3i aa 3 

	

e jÀsi J 0i J&a.1 t4 	 L -1 

" S 	 ___ ____ 

274 Lta $-&.' j-asa4mâ t'J) aa 
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H. G F - E J1snA4 çJ katj 

Li170 110 100120 

rsss4a.. 	2_:; 4 3_sÇ1 f-U41  1I j' 	pi • 	
DIA 

.j.aAj&itUtbL'Ct& 1  

flono 
nono- 

_-non 
(1 -4 

E c-4 ,1J A 4341 ja USU1l p' 3 c4 	 90 

ci 'A Y 	 c'3 L.(l?i;1lc3l :c\ 	yj 

L 	p) j,Jj r2 s1i 	 PU)4 

(3-4)JS% 
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&Lsfl e 44wt sp3j 	 MWt ji=1t 	1 

:d-LU 4ùÇAal.:tt_2 
& U'&ø» LJj ' CJjS 	 jA çjS J-.wj-' E  Z-i1 û- 
Z3S 	û 	, EA j-e csb 1  90 JLa 4 4  :a 

.Jij:oj4.oJ&staAC&yjsc -:-ZjACj-e 

(4-4)JS*S 

:Jj' 1144 	i 	'û : - '3--j- 

E F G H 

A 90 - 40 - 130 - 

B 30 60 30 - 120 
T 

C - 40 10 70 120 
D - - 20 100 120 - r- 120 100 100 170 490 

ts. 	h 

(2 -4) ds- 

~fA j 3aLàll 490 J'J 1.J 44j 	L1ia 

j-e ck"21130 k-A jaJ&u.A 0L4Ø * 
90 +ACksi.._ 

.Û1ali 40 	AGk,--- 
J-e c,bLiiI 120 	 p' iat* 

• Liii 90 & -nÂ BC 	js 	SI  
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i tu-. 4SySl L_k.LA JS3 ,LiSI4 	 > 	 2 
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atfl cfÂ4..,.4 	A 'çj 2 411 J.S431I 	Xosa1l 	UL. 	Jt 	ir1 

" 	 2 

___ 	I aiC& çail Z.i4.èi 	 2s.i *ta 	j tisj 2l 	T 
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lBelaid Aouni , Amal ilassain, Jean. Marc Martel"les références du décideur dans le goal 
prograinining: état de l'art et perspectives futures" 6è  conférence francophone de 
modélisation et simulation - Rebat. Maroc- avril 2006 
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8s*~flt MII 

Minimize Z = 	(W 5 + wi &) 
m 	 I 	 LI 

b1  

Xj ~O_(ji,....,m) 
5+5 ~O (i1. ....  ,n) 

a__jj 

* Sj 	l MiS4»4fl2 & d-La-a:  wj  
(W , W) • tJ3 ;, ___ 	 -ç 

d—a ,cl 	i» ts—i' Ç ____ 	iLaSM Ç,a4 	s as 

rIt- :-j-' UL2A 

B 	3i2I ' A 
aa 	JJUI J,a..41 j41T.jjj*eUl 

as 	fl 	LuJ uua 
B3 A û- ;.i1stI YS ùa 

.244 ja « JLact JL?A ) aSi J_jIJttI » 4aJA 	Jse3  :' 

: -$ 1I Sal j 	t).aJ L.34)i 

•t±LI ;<4 

•5J3'i1 U5U UJ ULUI Ji$i J'I ii fr :UII r 	- 

CIS U5U Ç ÀLi CiJ  d-ai 	isis'il :à1UI ik - 
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¼ 	 h4 
	 s431t 4JSfl4l[ 	T 
:-H a3A La 3Il ùW 	t CS.M)Afl Jb 	L.4U 	T 

4 
3 
2 :Ô1IS aai - 

1 

 X, 
.13 ùA 	2t ci 	: X2  

Min 	Z451 	32 +253 + 154  

7X+6X2 +51 +81 =30 
2X1 +3X2 +5+52 = 12 
6X 1 +5X2 +5+53  =30 T 
x2 +84  +54  —7 

X?O (j=1,2) 
~:O (i=i.....A) 

L4 LINDO 	U 	cZ -%âq LINIO 	
' 	

C 
: 

Min 4n1 +3n2 +2p3 +1n4  
St T 

7X1 +6X2 +n1  -p' 3O 
2X1 +3X2 +n2 -p2=12 T 
6X1 +5X2 +n3 -p3 =30 
X2 + n4 -p4 = 7 

END 

5=6 	, 	 8 1 	0 XI  =0 
Z=1 82+  =6 	, 	5=0 X2 =6 

53 =0 
a7 	=o 	, 	 & 	=1 

T 
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it Js411 

:j- 1. 4iftàl 3-frI  t}4il a&a ç 11  3 ULs&j 4,i jaJt JiÎ 

	

.A jS 1t Sjl c\S4 r-t 'B 	jùaCtajO6 C14 - 

	

•33l 	(3-,À 	cÂ, 06 
 

•34aS U5ÂI 4U4 c4, iJ 	àJUII r. 	
— 

• 4  

"Coefficients d'importance relatives "44A L•t 44AY CtLla.o 3..c  

j_5fl sS1_t 	I 	Sc1I » 	1 	"Aouni " Mortel" t.tsn 

n 
W, =1 

tt nt: ;AA')fl 	 J2iI 	L,1.'. j4iI JU44 ci r -  -' ç 
n. 

E w=io 

	

- 	
- 

W4 =1/10=0.1,W3 =2/10=0..2 , W2= 3/10=03, W 1  =4/10=0.4 

• %4Ø_a j4aIc4:JjSJhk)L 
.%30 -  J 34_aASI_3J.3uI;L.k4JL. 
%20 -ajs 4  41 A.LtJSLi4L 

.%10-ji_iIc 

- 	
- 

Min Z=0.46 1  +0382 +0.2 3 +0.184  
S/c 

7X 1  +6X2 +51 +51 =30 
2X1  +3X+a2 +6_= 12 
6X, + 5X2  + 83+  + 53 =30 
X2 +64 +54  =7 

X1 ?O (j=1,2) 
6 - & ~:0 (i=i,.,4) 
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e 	 :49tUt 4n311 

k4lJI iUaII »ii k. 	LINDO 	 34 Lk* ( 

LA% 2  . AJJ c» 	 -ji :Â-SU 
'j Ç JUU j 	"i 	 4 	 »sSfl -es5 La 41a s La.4 

.jVicYl (>s 

wi =wj  

w -  = 

:Lexicographique Goal Programming 	r -  U$4ZeaLL41L3 

2 'jL2S i~Jl LiLa% &J3 .SL43 	Si 
L ,L&i jai&aJ 	Li3'Ji 4j..2uI1 a3Sj.JI j » £jILJ :J1a c'iL4 t&c. 

1 	4»JI _Ljl 	k 	iJ iLfi 42.1 	Ai 

kSj..A Ssja j ( LJsl iI Ubsi e 	ttt.t 	 t 6ta dis ùAÀa 

.L9)S% ijUa ULaJ( 	 Lsj pn Si (Ç43U ..s4 ji 

:&411S t42  LUt z-1 	 &_a w___ 

•jl.&'iI &P9  £&).i It Ub stjt 	_- -1 
• i-A JSI k_iàsiit4 c-'-11 jis j ti LatI 	 aj  -2 

t LLi Z.4..a C3US (SI! aM 	e-i -3 

	

•4,Jî L~ 3S jSs4 	 ZJS Lk4 (J:b .4 
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U34,ijSJÇinjS Min 	 azu 	-T 
i4UA1I .1t J$ ULi £' 	3S3 L.M 6SA Jh.., 'z1 

Z=Z2 (6, 52 :ZUJI  

MinZ=Zk(3l$,Sk ) 
:k LS Uj..* - 

LEX Min Z=[Z 1  (a1,61 ),Z2(3,62), 	. Zk(37, 

Iï14LiJIZ2% .-31 

LEX Min Z=[Z 1 (&1 ,aj ),4(5,a)  

C 	 b1  
M 

X1?O  
5+6j O  
ZI>—Z2 Zk H 

j 	 wt,S-4Uh" JLz ;r 

n 	 - - 
Z 1 (6,6) = 	 , ) 

i=1 

•àJ1 e-r't & 	 ,s 	cni k  3a 

(n?k) 
___ 	j t» w Lt) 	 j' k 24jJj 
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 49341t 	 343W1 J4t 	- 

:3aJ ck, L 

LS 	 LL Li-a. )a 	--'1 S42U 

•t,1i ~» 354 rLtjj 2t ta 
( ' ) LSJUilI JL.Lil isLi 	 IaI •s ___ 

41t rLzB ULC ht 1.a4ij 	J ,L 	cLS.S pai 

'r 	 —s 'Jts 03 	2_Lk).1I t'"t 
,  

:4-j 	 2 	3 	js 

:S 	1 J4a*fl J 
LaS Sa3 300 	 - 	 - 

LiS unS 2500 u3j CtY  

313 	2000 	ù--)fl cbaj Sa j_L  i yl k»,5 :3UIl' 

	

1&\s 	iti 	 bà j jsii 35 3s* 25 » 
.4i11 «1ï 44 3S 

35 k4li t-.j  250 ù- --J 1U)  '-½ jii 	èit.+431 2 : :tdUfl sJ - 
,1Çk~J 

û.3&11 	$i U4rU,Sc &IU3 tU1L i-9- 

(J.aa4 a.. j.4 'ZSi1 k,S Cs 	 ià441 :ek,D t- 	 - 	 - 

25 Cm LUI 	70 
) 

_zij.iJ _S3J..AII ItLàil sja SIItM Làâ 4CIt1 
js 2-;p-i k-a j  50 Ci-e U-4j  41c,  jSi  uC kjl-lIlJLsai3 2- 	)UL j 

:$S 41jii 	 &.aLa'il oi 4jè JatL  rU 

	

U4il :JJi 43JjJ 	o 

	

ÔJtS 'bèi :-2uI3 4Jji 	o 

JjL& 	« 	asii 	 - S4j 3j ,I tai 
.127-126oa. 
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s.3 	 iU1t J41t 

:tl jj i; 	 3..s j 
.12 XI  
.2  

.3  

:4Liil &L1 1l )I (J..sai çrs AI 	 afi 

LEX Min Z=[(36 1 +3* 1 ),(2 2 ),( 34 +644 )J 

-54 c' -.1 

15X1  + 11X2+18X3:5300 - 
110X 1 +65X2 +160X3 +51  - 	 =2500 
70X1  + 40X2  + 60X3  + 	= 2000 
11X2 +18X3 +63  - 53 =250 
15X1 +64  - 54 50 

XI  ,X2,X3~0 
5.& O  

:4Li aLd1 e1-4-' kLuâ oè ZJJ Logiciel Lindo > x3 

&LWI 	 2 	:Jji i4,IjiI _ja fi 

	

4S3i oïà 	ÇÇ3II LSAj 

LEX Min Z1 381 +35 

15X1  + 11X2 + 18X3 S300 - 
110X1 +65X2 -i-160X3 +5 - 8=2500 
70X1  + 40X2  + 60X3  + 82 

- 	
= 2000 

11X2 +18X3 +33  - 53 =250 
X1 +54  - 54 =50 
X1 9 X2 ,X3>0 
S5 ~:0  



LsS1t 	4-5%34fl 	sj 	 4411 Mit 

:4LiIl iL 	J.aaji3 4S £*4 

X1 =7 	61=61 =0 
X2 =0 	62=0 	&2_ = 357 
X3 =10 	83=0 	83_ 57 

54=57 	54 = O 

)31 ibstj 	'iJJWI 	LI ya4 I$ 3 I 4 :43UI1 j,JJit &-p :1-~U 
S2i aj$ 	 ' çp 4Jl J..A1ll &aLx31 .J.$l1 '' 	 aa j 	 ___ 

.UJJ i,ij t~ J— 	rLee JJ2JA J$I CiMJAfl 2  
4,IUS1 3j..a3I E)-si ySi 

LEXMin Z2 =262  

-ç 
J. 

15X1 +11X2 +18X3  S 300 
110X1 +65X2 +160X3 +81  - 8=2500 
50X 1  + 40X2 + 60X3 + 2 - 82 = 2000 
11x2+1sx3+83 - 63 =250 
15x1 +84  54 =50 

X 1  ,X2,X3>0 
5i6 ?0  

4.ÀLla~ Ç 5 i =  O 

iSi =0 

X1=7 

X2 —  o 
X3 = 10 

:411JI Al t L 2 	aà  LU 
51+ = 8 L  =0 - 

2 57  
83+  = O 	63_ = 57 
64 =57 	54  =0 

SS &IS'I  Z-~y :SS 
Jt& tL i iil uL»U 

4 SatLdtpt Lj_3.iJ_Ah oa_.1 4_41_.41t 
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aL 	 gsas4 	 $Wt M 

:P1 	lj..a3ll 
LEX Min Z3  = 3± 5 

r 

15X 1 +11X2 +18X3  :~ 300 
110X 1 ±65X2 +160X3 +61  - 6=2500 
50X 1  + 40X2  + 60X3  +62 - 2 = 2000 
11X2 +18X3 +63  - 63 =250 

15X 1 +64  - 34 =50 
6=0 

-1-I{ 62 =857 
X1  ,X2 ,X3 >0 
5& ~:0 	(i=i, . ... ,4) 

39S Uj 1_S EL. 	 Ils Lia 
X1 =7 	±= 

X2 = O 	2 =  () = 857 
X3=1O 

3±57 

f = II O , 0, (2x857), 57] 

ùA 	)10 Lr1ft 
L4 Ils j 	 S1 1141 .3JJifl 41iiI 2  4u 	i g 	 -2-à 2 

(yt.357 )1L1 
ls i 4L4II LiIjaSjt 	2 ij.a&.aja 'j LÔJUII 	tI - 

£aa3 57 Jia2 	Ssj 250 &WI ù. 3- 
t!it LS4.1I Ikè'j 	aJ)t 

2 ; 	57 t-b ût. 
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Ui 	&J)J aS3 	 b1t Jra4lt 

"Goal programming Min Max "JIja2a I k4S4y JUa'2t &4.0JLLsgt) 

,&A L0 LcJ J..AiI lis dJt 

ai_A, s __ 2W3 	L4i Ç U} JAiI bt) L 	 4L ô j 
ois 	'(Romero 1991  

g +~ J_jèt JLS.i1 1j.S 

L4 	i3il îii a4sàLJl s» 

Minimiser g 

C 
j-I 	CsB 

57 + wi 5 s 
Xs~:ø 

& ~: C 

b 

Z 	(i1,....,n) 
(jL.....,m) 

I  

	

(_41LJj&*j.2l) àUIjatJl -y  .ÇIsil 	l Z 
t;ft &A)fl J_4_a.4:  wi 

Compromise Goal programming 4)L4J$i1 Uia%?sJii :1_aaLa 

Z3Jl 4- 	 î nSii 	lis J_4*iaj 

gj = Ç gi*=MÀxÇi(x) ,XCF 

1 gi*=MINti(x) ,XCF 

j_.t4 
J4 cït1. 5 A 1;j LÇL4 

 

13 -9A  

	

 û -1; L4 Sjl 	4 i3 

W L&)JIl ç i Jt 	 çøJjçJ 	
-)- il  ui  

Jt cÀtL 4 3Sj 4-akÂ,iI 	J ûitt 4Li tL- B iXal U 
•&31S 

141 



4p3slt 	 j431t Jn4t 

:UlSk, Ld* 

MIN : 6 1 + 52  
st 

30X 1 +20X2 +8 1 -6, =370 
10X1 +6X2 +62  - 82 O 
5X 1 +2X2  S 50 
2X 1 +4X2  S 48 .  

X1  ,X?O 
SS ~O 	(i=i,2) 

J- --' 	àA J-ai  LINDO 	JLid 
X 1 =6 	81 + =o 	8 
X2 = 8 	52 =117 	3 =0 

	

' 	 tSS  UA 
.%1O0 	cJgtihsi 

117 - &JL 41SJ1 LÀfl .L4Ji j.AbJ ÇJt.,a 3I JaJ (J 	L 	 - 
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4 S1M1 gst 	 431t 44t 	T 

:4 1L4!t. 1L411 

lflit Z$)Jnfr a4'- 4ii 1_s4)1I » jj_31t £43lL-& 

qq 

iit1 	 JK .àbAJlQ L?.CJiI J...AÏ eiht4  JLs ù.c 
i1sI 3c- sci 	 àl  

s5s41 	zJ 	 .d , 4 g  L*SA Ut.a'Ji 	L 
a ts... d 	 'ji 	u-'- cia j1s ?-iV! UIsii 

:cija LuU C1Jjs 

U~eà JsjlJn  >t tIl JCiI )~' Ja3I 	

J 

 

	

#.S LiIiAJU &scyli 3j a3 	 '-6 $uil CilajaiCta * 	 T 

ô1  , 	U.111 
, 	

1 

J 
' (...' 	

4sC1I &JLaJI 4 Zi3 &SabJ)  

	

• 	, .•&i 	cJJ.~z# 31 S4 t•j Lii Jiajia3l 
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sL,s1t 4 43 44$oit 4a4 	 $31I Js,4fl 

1980 -1id  "FtANNAN"U)Si.I 

1t4'U k.a.4y11 j s 	JUÀ1t j  3ail »"- -k.4 	J- 
4'1.} -&-- HANNAN 	«,t 	 j 	,J 4 tC•t 

U_j_Jij 	.ÀL4 	 1980 	t,ajÀ 
CLUa J4/ 3-43$ 	ùi' 	 hA»I c.ki- ,à 

..LiS 3U41 i t s-té JSj .2 tt 

34 	 03 :jl3 	t_ibà91 	 u3 

LEX Mn Z= [(23j),(352  ),(63 +264 )} 

:.- ÇÇZLOJ A &SLU 'JiANNAN  US t5 
LEX  Min  Z=[(281),(3S2  ),(53+ 257),(-8 - 2 - 3 -54)] 

JL1 » 'J CI 'J] "rJ iS çj,i cXJ3 3-J 3t1 	).' Û 
3 iS 	DL4JS1 iSS ra 	,ss.à4 Z3..J 24 aL 

.LM.M$ d413) 

: Méthode de point de référence ____  Llimi L_L,s Lt4 

ÂLt41 'Jb L,k 	ai 	L6i4 UjiI ,i~î jS4 »h 3-J 
Fonction de scolarisante 

ti 

S(f(x),b,W)=MAX[W,k(b—f(x))}—s 1 fi  (x) 	(i= 1,..n) 
 

Z-iuâli 	"2 	W1 
(bb1 ,b2  ......b) 	 :b 

ru 	 j c.ia 3Si 3ï3i41 £sa.jS Cs : 
fi(x) = 	aij X 	 t' 	Mafl L3.4& J.ø: f(x) 

.j=l 

JLZiIt .»~ 3J 	 34 ûSa4 	 e. 

t.aj 4,k& k J4jSli 	atj 

I_ LÀ 4 :49 1jfl sJ..zii * 

W = ( W1 , W2  ..... , W3  



sLd1. e L4M 	 - 	 4dt Mli 	T 

* 

X=(XI ,X2 
S (f(x),b,W) U 14i1âi  siJ cij—°j13  3-k 111t X ;cil JJJ.JI 

j)So L 	ci-144 cil i-i-1 j31 i .b, tt 

	

.x (> 4k3-~?. 	ULJi J3J3J1 4--tj 
Ui 4J1JJ31 ii) i4 	ka.aj.t 	 LIA &jsSI Ltl 

4UL4ll Li [LaS a-il LiA 

iI,,ij'Ik, t. 	iJSaJt 	u" < 	-'' ù11 
J 2L1i1I 	L1J ai 	 •s.a Z...sjj CLL.4I ci-'  d jS.a J.si 

[LU 

Runes 'Hedin US  Lflt 

1993 '-id 	U&a Runes j Hedin i> Zi-< 

	

o33 3j 	S 	 Z)-sSI û-rY 

	

L2 Sài 	 ,1t jJW3I S4 

LS LiAA 351 	LM Cj4bSi (Ja  '2-' -1 
CiJaSY 	,3 	ç !I [LU 	 Ù 	OEtSSA -2 

aL1 C44L 5  > 	LI LJJSI ÙJ  (5  er-e- WI 
 LII 	[LaS 44 JfiÀ1 [Ls1 > I LI 	L 14 1t Làiji2 

-3 
» LiA 35! ci--' LJtijit tJJ.A iS 

•L1133s11 j» &LJ J.!I J..0 341&I j 	 'I LJJJJ &CjW 

ai-U 	 j kiI J4,j -4 

TAMLZ , JONES —àjjS J___ 

LA Lm. j 	 JONES j TAMIZ c» LU c 1  
41tZII J.2I LÇJS5JI -à J - 

 

jun j Hedin 

;_y1i &3S01L JjisiI ::' &J11 -1 
tisait ...4,ii La j.a JS LII 4 	Jjilt \'- 	 LUI $sj..t 

-2 
-3 

4 ItAJI 	j 4 ,t.;i; 	SiAçgl) 	r 	3J_Q3iI LIA ZJ-a .4 

•Jca1i LUI jS LÇ1I j J-U ) jj-iit 3S14 3ÀIj  
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sLs1l 	&fl 	 " j-tit 	T 
4b- a1# z_.4Jtaft ssl s311  sls sj z.g.4Lj1 _ll 

aS'$ JtL 

:fl JU2 liii ZJL~h4/S i.à 

B3A 	I i 2 4 
B3 A Cp 3S Cs Sa4 Sa 3 	 .j.4Il 

) 

Ci1cLu 10 J 	JÀe ZJS 

B3A U3S) 

4JJI 	j4S 10 '--' 	 B JSQil 	 tJ 

tflC2 ç2aSfl 	It 	 Li1 S& J 	 j 	S 4 3.s 

À-t.- 1000 jjL'2 41~1 J-4J 	:di -à-J 
. 5000 	 4jà Ctia  44'JI si-J US :iuit Li4J - 	 - 

kL. 

a 800  jjLei '2 A )4 :& 4sx1uj 44s33:J) 	- 

W=1 	(i=1,2,3,4) 

bit-ri k~~4jt 

'V 	-fl 
Al. 

T 
 C A2 V 

Min Z81 ±52 ±53  ±54  
x1±x2+81 - _1+  = 

CV LIfl'V .12 
tJ 	02 

'W 4V r -r 	r 03_ 03 
V 4  

Ai m VA - VA 

In 
1V 

- cil 
- *_fl) 

- 

- 

=800 

:: 	

3J.A3S i1 	tki LINDO 	Ls C1 

X1=u0 	51 =iuu 
X2 =iOu- 	-32 =0 6=0 

33 =0 8 	=500 
Ô4 0 è0 

ia 
Z=500 

(J4a 
) 

i3 	 T 

) 	

,iLJt 45 

148 



T 

	

"L) 	ts1 	it 	tàsi 
t 	- ..i 	... 	• 	h 	..iItø.q. 	 Ï 	,t.. 	h 	. t 
j-4i LJt3A 	 4J-4 I 	 'J 

L1S)J% k_çaj 

A j &aG 
4iJ s.i4 2j< 'J-J 	Jtj.jj 	« û 	)ii ZLi. 

- ciJS >4 

	

ua 	Ji ius 

	

_ 	1S 	 La Jh ,s 

tà LJ 	LLU 3  jSi CL~a4SI 

C 

Min Z=8+62 ±83 ± 

-i 

V
i 
 LV L$ 

"1 - 

£lnnfl 
fl 	 ZUUV 

5X 1 ±10X2 ±8, 825000 

200X 1  ± 400X2 ± 53 - 5 = 300000 
r 

f04 - 174 —o 
'Ç7 V 

L1 ,fl2CU 

oi ai 
 '-n  

, u  

:Zti1 	fl 3j Lb cz±j 	J- 	T 
X) = DUO 	 01 = U 01 =  O 

r 	C,. 	 C + 

	

A2300 	 O,Z)OO ert C oO 
c 	--f 
030 

.-. 
0i0 

04 0 04 =300 	- 

Z = 2500 	(& ) 4IJJ1 L$S iS 
(t 

149 



n 

Min Z= 

L- 

L$ Là4i 2_1L 4LàL 

wi+  8 

M2 
jV2 

g  
r' 

w;-  5:  + 

i,., 	11 	 I 	 In 	I A4aL1 5,41 	 g44n JIt 

t______ 2 	
e 	JL*1a& 	it J..aj.Sit 2i fi .flit ,àj 
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«Làièjl .1 J)3J JSU4 3.J ;IAti;J ~ii 	3A LJaLA% &s4y11 » 3 

t3.9e t4â 
tsi'jl uks Jl*44 	Alzrnc  d011 	 ($J4 451r,  

J 	aJ ULL&; 	 Ji4 
g 1flbI '"Aizine" 	M,2I 4) &Jjiitj U$ 	&A c$ i) 

Sy aI ..ijs4 ÛA 4J 	ç3 g 3iI C1LP 43J 

Ldl 	4) 	sJ 	 4) 	-« 	 ;AAl t'31 
L?J 	tb 	 asii ___ d L1l SacS. 	;jj 

Lbi U3j as >sii iJa4 	w 	 fl&1; oraj 	- 

(Li1lfl J) ti$ Ji 4) 	 4) 	; c$ fla. 

:4) LL.J cJij 
•&JAfr4iIJ kU41 A.4st3'j çtiUafl JAatjl J1i4I - 

- 
1Sa; LiLA'JI L 	 A 	

- 	 - 

)c 	2L?Afi cs-4 	
T 

AUJ.I *kt44  i.i: û C)SAi L5 	ÇFJI*.J -LaJI ULA% &SAJiI 

•aa b.Q Z.S1I 3j33i1 4) 	1'ïKa, LGIit 	 T 

lfl1i1 ALZINC p.g3  1 Jlà'À1 :t»1 

-4-a' 	 i ' 	JJ_ ALZINC?? 
T 

:J-'& 

	

ÙP' 	'- 
 

7200 -el ule ëP c j3La1 Ufll U1S3 j ttl à3t31 r 
j$l 31 	 JjWI )43 	ca: &lfi Li41I 	 — 
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i,ø; ALZINC 4st g$.aa g.k 	411 

&Jai JsJ1 1t. 	U 

4.tA214 kq..cj 	J.A3 JSJS it &'.4JÇ 44aj Ma &LJ 4 	JJ 

iP 
"ALZJNC 

.kà tac J. i 3I 	 sis s,liJ a44 d1P J  S) 

	

• 4Ifil a4 JbJ t3 	- 

"ALZINC"  U UJ1 L4 iZfl JsJl L 	 « 0aiii (âi) 

c>4 	Rapport de Gestion" 	 ) 44L.j 44» ) 	T 

	

cLkJl 5àj 	lh3 a4 tiL "ALZJNC" J ôî 
T 

( 

Zinc ligot 
Zinc et alliages 	<=

î 

Zinc spécifique 
j' 	

-. 

zinc" 	t, 	Jc' 	Poudre de zinc 
 Zarnak 	 -. 

à -: t-r- 	,~s • 1 cSita 
'e j Jaiil JSL " Zinc" 	cÀ»Sà 	X 

• JJ1 j.aii JS k.AiIJI _t,Ctj X1 	i =1.....A 
T 

fl js j)S 	J) ZJpCft 

T 
&.t3.4i3aJljaIl J * 

Energie UIS6flS5414 - 1 
411J tSisn ja3I 4 Zjéil JLiiI ) &4it'ii 4LJI ,i" Aizine 

4,1 	5a)l j 	iLt 	U 	
- 

cl 
KWh/DA 1,65 	dS2O04S i eà 

	

KWh/DA 1,84 js.s1tai2005 	 T 
KWh/DA2,O7Øj-&ïJi20O6 

t" -61,4,6 160 00:0 000 	 T 
)caL 331 52 2,07 x  160 000000 @?jasU 
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ÂLZINC Ls$ kst»s6 Ç4iL ZJtk Lst)& 	 iL3iL #41t 

	

3k Zs3J4 çi 	T 
414 ù-& 1 uri U.bIjijS 3315 JL.'½ : 

6862 905=2,07x3315 
ùL 1 &W ç tU 	3490 Lt : iSI JSI 

722453 = 2,07 x  3490 
.&31 cj.4c)L1 rUiy pUJ3lh5,3ggØ-.U-' :'4U1ftka1I 

8031 96 =2,07 x  3880 
• SjII û 

 
ùL 1 U3 ULI4 3493 44 A) UilI 

7230,5 1 = 2,07 x  3493 
ajLa 	 )J ,5i J.a 4-w1 b4s.4 i jS L 

6862,05X 1  + 7224,3X2  + 8031,6X3 + 7230,51X4  331200 000 

"lvlénerai "41ji1 sUt 4J4Sal —2 
S31.$U ijai )Us$i o,i &Jfl J 3I Lp 

t.o JjaolI ps3 	pij2 k 	A1zinc"L&j.eê cjd 
1J) SJ j3 

	

,ilS Jfl ûL 20784 	T 

12547 
J' 	19371 

L' 	 41JiI 
s}a.)t J )s1Uj21ait fiJ ,. 41L31I t•ttJS4 

% 55,73 :dJaaiI 
% 55,90 : i M1dÀaii1 
%55,82 :fldaàit 
% 56,24 ifi J&.aiii 

L_% 	 3I aU 	 htJ 2006 •" ata k 	AI T 
L4 	3 J 3LS I LsJ eLi 

WI 	 » 

1,8 X 1  S 20038 
1 5 78 X2  s 20784 	T 
1,79 X3  s 12547 
1,77 X 4  S 19371 	T 
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ALZINC as$ 5,t)3a4 1L Àll Ld5.a 	 t 4ff 

SjII CiA c.,L 1 C4 Mènerai de zinc" Z4,it a1J Cia 	ta 1,8 13t1:; 
__ 	 LS 4Lua 

1ij11 CiA  ùL 0,55734 	41ftI aJ 0b I 
Siii 	 z 

1x1 

0.5573 

	

it.q 	Lt 'a-;Lbi 
tLjlIûaûL 1U3 	1 3 ~ei k4lJilaLflcsaaJYJla 	ûkl,78 
'I3SII Csùia 1 rtLY Lfl131 	;.~wI C>4 ÀjW ~ -S* ak 1,79 

1 cu eU1'J I 44Aùb 1,77 

Poudre de Zinc" SJII :--' 3 

• 	û-r 	aL~j swn 4J .lLz 

L * Jy.ai1I 	û r LI 	aiSJ cÂ4s1 

cib 642 
1SS J1 •-fl ùb 621 
iUI 	0b 558 

&U; JPO ùb761 

Zinc" OEjia1 cia c3b 1 ti?/ i&L3 S4i1 	:.cl 
JftsJ-" e 67 
( fl j U LIS. 69 
d11ti11 Jifl e 132 

76 

i.4 SI} ci 1-L 4.1.tit aj...iII Wa 

67 X1  s 642 000 
69X2 5 321 000 

132 X3  5558 000 
76X4  <761000 

UaSfl 

4 Z,L.:; L73Jj1I LQ,11  1511 	LçjLsa4 31.tlI S1 c_À tt jA cJjYI L_j 	* 

	

X1+X2+X3+X4+d1 
- 	

= 36850 
4 ¶0SI.1 &.LW&3A11 eâlu 1 

~ç3di Z.:UYI C>4 	û1  36850 41 31 

1 fl A 
II', 



445»ll* ALZINC a» sflÂ it Z& 	 3L41t 411 	H 

• 3.4.itiia$ L4t 	j.S.i2I çali 	ççAS 4 	* 

9530X 1  + 8553X9 ± 7036X3 + 6500X4 + 52 - 62 = 300 000 000 

2.L,l jus tL4 	 L.S1 s3l JAk31 çÇJ L4 3J$A 300 44Ï crih 
iÀs 

6500'7086'8553 9530 	LU  

Jfr J" L>A 313  1 jla3i c»aSal 	Ji5: 9530 
uSI Jil,iaAIl 3.4 ÙL I 	 LU: 8553 

d!ifl 	 1 	3tti &S dii: 7086 

	

k g uy 	*Si dii: 6500 

p&&;U Sjjt UL Jt 4.4ti 	 5i ç) i& 1 I is 

2006 
tifl 1i.i'jI 2Kt 	.31t '_4I jA 'I 	* 

161500X 1  + 235797X2 + 330206X3  + 283296) 4 + s - 83+  = 7200 000 000 

LiA4II ci- 1' j4-%4 - 

sJj3 U» &K 	-1t 	 rj a,el. 7200 &411 JIi 
ULS \1à Js kStk, k)B 
:.jijI  

2 	)Iii3I ,k 283296 ' 330206 ' 235797 6 161500 LL1a$ > 3-S dii 

- 

e-ki 	Jt1 .s êIa 	 J- 	u .: 3i.i1 (5Çaiii r 	: 1 jè 	- 
- 

0.9X 1  + 0.88X2 + 0.87X3  + 0.92)14 + Ô4 ô — 21000 

J.j a,fl •" ALZINC" 	Lis-i' 	flS»A 21000 .411 dii 
4.A5.AiI j.42i1 (tk.Lg 

Ui b 24000 4 	 1i1 j 

H 
•leIà 13 i000 
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419)4 ALZINC a$ 	gØL ÀJk Lalp. 	 43»L31t .411 

H 

	

23J.SC i 	'X jSl c4,1l 
£s$)liSjy$flj. 1500 $.iÇià j (S.jjSneJ 'ki -) 

• J_1 a N) cJ1~ 	-i -Q JÀ4 	c$ 1ÀS 
Dispatche Money" 1500 x 1 	j 

)k 2400 	,,.Zi 	11,ti 	Js 	&II'fl 
J22li 4 i i..41 »i tsa jskia 

i'flS Ja TJSI JLaLiI ctak 
• JJ»1L)ob25oo 

LLU I 
.eJr sÀùb26O0 

2600 + 2400 + 2500 + 2450 
e9 11lû3  2487.5 	 UW çpa 

4 
24000 

=cL24000 
1000 

24000 
Li 10= 	= ùb 24000 j.i\ ta 	c4,I 

2487.5 

•M 14= 10_24=a4ftUiiI 
21000= 1500 x 

- 

aj  0.001 	ak I  )t3Z 	s 3b  1000 cJa 	1I 

s 0.0004 ajJ çpi 	)ùL 2500 

0.0006 = 0.0004 - 0.001 = 
~i jija 0.9 = 1500 x  0.0006 = 4SiA) 3JUISe>a iUI ) 

 ûL 2450 

e 0000408  
0.00059 = 0.000408 - 0.001 = ,iøfi 3JiIt ) 

-;Vjj 0.88 = 1500 x  0.00059 = 	j,uI 

-Î 

I 



t54 ALZLNC &4s flaÂ 49JL 	£at) 	 atLil .a11 

0.87 Lt~-Îll 

	

- 	 - 

4 	0b2400 
ri0.0004i 4 

0.00058 = 0.00041 - 0.001 = Ç$ t)I1 jJi!t 

$ or = 1500 x  0.00058 = J1 0-ji1 	tj 
l.iJa3$ ifi 3)i1Ic 	S3I 

ûb2600 

jO.00038 
0.00061 = 0.00038 - 0.001 = ;i4jl jUII 

S 0.92 = 1500 X  0.00061 = ç?) (JJiS 	S331 

j (jiLs1i 1.1Sii Uti ) JJi Lài4B 	4L3i 	çp s?.j2I 'p-fl: 
t2I Jits. 	a j4 i~Ii rU'I 36i CJ'2L.J 

CM-sJ iSMrI i ( ) 	 ) J 	cj.Lii ta jC 	 tjsDM: 
. j2I 	LUI  

	

j ( Ûa-ï 	41S )creLSl sjSse oc. 	'-k»fl 
X$ JL aJjLi ea- alJ4lI ja&4 	 js 	 ___ 

JLiI \S .3 	.i ( JsJ Là.DS ) cj4U ~sjSat ,c. L ijsflI: 
;jJ.ïoi £L415 

jj 	ji1j3 	( k4!~fl 	2 4K )p-j_ckfl .gj-L Ja L44.j21 L.MjiSfl 

ikJi 	 U1S1 1Ci4 

2 Kt 3ji3 	, (is Uflt &i&i) 	.gj1 	iL.1il UUsfll: 433 

L.JJSJ LCJSJ LUI 

3Mfi 	j ( ç iaj jjUSI js. S J4 )cjUI (jAILJs  CP 	 454 
I 	1 Ji 4 aLxfl 	ji 

jjii1 a-la ) 	 -àUaMH: b 	T 
a14 tfli LJA LUI .si.c 
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£&t»4 ALZJNC AaA g'fl it AIL 
	 $1 afl 

$ Ls JaS 

	

X 	 1,....4) 

Min Z= 5  ±52+53+54 
1' 

û1 s 	
;- 

2006 W 	ii 
U3 i 	 J4 '-k» d4 

•&4JSÇgla..3JJCysu $k (j_CaJ 	l j aLt j1tsjjijLteU 

S ç ci 	 Su LiJi cj.abil 4tu 	 b UUSit JSq: 
ÇÇiSI 	a4 	U 	Li)2i L5J 

ci 	 û- 4 	o.it j$ LiIj 	di: 

;UU-à¼L aaj4I JSS rUJi 	44j1  Ua13 k4t 

MinZ= 61 + 	 + 	ô 	+ 

36850 	300000000 	7200000000 	21000 
Subject to: 

x1+x2+x3++s1-s1 = 36850 
9530X 1  + 8553X 2  + 7086X3  + 6500X4 + 

161500X1  + 235797X2  + 330206X3  + 283296X4  + 

0.9 X1  + 0.88X2  + 0.87X3  + 0.92X4  + 5 
1.8X1  s 20038 

1.78 X2  520784 
1.79X35 12547 
1.77 X4 < 19371 
67 X15 642000 
69 X2 :S 621000 
132 X3  s 558000 
76 X4 S 761000 

	

X~O 	(i=1,...,4) 

	

&+ & ~ O 	(i=1,  .. . ,4) 

= 300000000 
= 7200000000 

54  =21000 

2005 2 (e'-. t A13 .e ) 2 	 eS$a aj 
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£4[p)4 ALZINC À »a4Â 4b&5 4t ull 4' 	 T 
3USI iU3iI 	W 	'Lindo Uj  ,k ,t'i 

x 
N1 =6154 X4 =9582 

Z=0.1669 N2=0.5173 	P2° X2=9000 
N3 =0 	p=O X3 =21000 
N4 =0 	p=6583 X4 =10013 

	

% 83.23 	 _t4 • 
1tS J_-J ) ùb 2100 s L 3U1l J-- -  ) c 1' 9000 'ct,'i 	vi ùL 9582 

.2006 _U1  J-4~.,àcjL30695 U 	t) J-,,wU~  î)k  10013 
JLAXI  _441_5 ûI -'r " 	

L- 	 e  

___U 	sj.tjI UJ 3.3~3l 4 	I '% 100 	Ciul LifrU 	ki e 

	

JJ 	"ALZINC" '.. • 	___ 

J&ç 6583 U44 	 j 
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j 4La J  tbi Zsa).aII sa L 	- 

JL,1 .i$1 	e- 	jØ, jïii cS ,i LU 	< Az-'jl 3âsiliL3 

ah î Cbi 	____ S.21 	 (fi -l) eJl ÙA 	s 
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.Goal Programming .ibJ4 &jili 	 & 
fl.. t,ij 	 t)fiI JL12 	44fi 2. 	2 
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.ûS2i jc3j &jj 
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Çit ajfi 	 Us u;jt4 ZSAJ II 	(SI 
) 	 u 	1lSa Ja } Jy oJ1IJ  an Ç JSJI LLiB 

&Y 1k 4  
L J. tj)U CJLojka1 ( )a33  t_J.3 bA S U14JJ  ç it 4j3IJJ a ce-Ji 

taa ai 's1 	'à? LZllCw,À t3' Z44 LI4 

ùj&311 gjilt ) i 	 LJA~S J3 
3jalL 1eja 6 .tLll 	db )I 	- bilj3JL,,,i aJ'J 

JasaiS ) 	Ø çLs31 La& jØ  L3 e 
•ye,  LJ 	SJI ;aL 3U41 Éi,jB L~1l 13 isS c1-- J, 
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S 	cis»a àjai Ja ) 	CijUa! CJ 4 
'j 11 J3L) ULsi jaj3l Uj)é 14si4, ûJ 

	

efi 	 ) J & 	 LX.à eLiY 3  4 
r4' &îøi 	rA c2 	 Ld&i cisLu 

.&ifihI 	$4, Sfl?/I Lll J 
J&Ia t iL 	 rUa3 	4 

L t4s23 	Ç lSUI .iaUït i1 	t45A3$ 
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(1-5 )XLJl chai 	&»_tt:(l) (4) 3aLi 

min nl+p2 
st 
9x1+7x2+6x3+nl-p2=6000 
x1+x2+x3+n2-p23500 
3x1+5x2<60 
2x2 +x3<65 
2x1+x2<40 
xll-5x2+x3<55 
end 
mL xl 
intx2 
arit xB 
end 



(1-5 )J1SJJ ta.Uj1I 4sa1t J.s:(2) ek (jJafl 

r 

Global optimal solution f muid. 
Objective value: 5976.000 
Eztended solver steps O 
Total solver iteraclons: Q 

Variable Value Reduced Cost 
Ni 5978,000 0.000000 
P2 0.000000 2,000000 
Xl 1.000000 -9.000000 
X2 1.000000 -7.000000 

1,000000 -6.000000 
N2 3497,000 0.000000 

Rom Slack or Surplus 	Dual Price 
1 5978.000 -1.000000 
2 0.000000 -1.000000 
s 0,080000 1000000 
4 52.00000 0.000000 
S 62.00000 0,000000 
6 37.00000 01000000 
7 18,00000 0.000000 



±-i JtuJi Â3fi WtJi:(3) 	jLil 

st 
5000x1+2700x2+4000x34-2800x4+nl-pl=3000 
5x.1+4x2+3x3+3x4+n2-p2=3 
6x1+3x2+4z3+5x4+n3-p3=4 
8x1+1Ox2+12x3+7x4+n4-p412 
600x1+400x2+450x31-500x4+n5-p5=500 
xl+x2+x31-x4=1 
end 
int)c1 
int x2 
±ntx3 
int x4 



J1IJI 	UjI W'-'3 J:(4)f'J jaLiI 

Global optiral solution fo&tnd. 
Objective value: 8.000000 
Extended solver ateps; Q 
Total solver Iterations: 3 

Variable Value Reduced Coat 
Ni 0.000000 1.000000 
P2 2.000000 0.000000 
P3 2.000000 01000000 
114 4.000000 0.000000 
113 0.000000 1.000000 
Xl 11000000 3.000000 
X2 0.000000 -3.000000 
X3 0.000000 -5.000000 
X4 0.000000 1.000000 
Pi 2000.000 0.000000 
112 0.000000 1.000000 
113 0.000000 1.000000 
P4 0.000000 1.000000 
P3 100.0000 0.000000 

Roty Sieck or Surplus Dual Price 
8.000000 -1.000000 

2 01000000 01000000 
3 0.000000 1.000000 
4 01000000 1.000000 
5 0.000000 -1.000000 
6 0.000000 0.000000 
7 0.000000 0.000000 



(2-5 ) Jl.iafl k&MUJil &» - :(5) f'J 

min 4n1+3n2+2p3l-n4 
et 
7x1+ 6x2+ni-p13O 
2x1-f 3x2+n2-p2î2 
6x1+ 5x2 +n3-p3=30 
x2+n4-pl=7 
end 
lift xl 
irit x2[ 



(2-5 ) JUAS 	t1 :— ds :(6) A' jaiA1I 

Global optùtial solution founci. 
Objective value: 95.00000 
Exteaed solver steps: O 
Total solver iterations: O 

Variable Value Reduced Cost 
Ni 17.00000 0.000000 
N2 7.000000 0.000000 
P3 0,000000 2.000000 
N4 6.000000 0.000000 
Xl 11000000 -34.00000 
X2 1.000000 -34.00000 

• Pi 0.000000 4.000000 
P2 0.000000 3.000000 
N3 19.00000 0.000000 
P4 0.000000 1.009000 

Pou Slack or Surplus Dual Price 
1 95.00000 -1.000000 
2 0.000000 -4.000000 
3 0.000000 -3,000000 
4 0,000000 0.000000 
5 0,000000 -1.000000 



(3-5) LYIJ )JiI a1.) W;atI :(7) êj3diii 

min 3n-1+3p1 
st 
iSxl+ 11x2+ 18x3<300 
llOxl+ 65x2+160x3+nl-pi=2500 
70zi+4Ox2t6Ox3+n2-p22000 
11x2+18x34-n3-p3=250 
15xl+n4-p4=50 
end 



(3-5 ) Jtafl 51ftI 'UOb) 	I $. :(8) 

Global optiml solution found. 
Objective vaine: 0.000000 
Total soivex itentions 2: 

variable Value Redueed Cost 
Ni 0000000: 3.000000 
Fi o.000øoo 3.000000 
t 7.142857 1000000 

CIGWOOD &006000: 
10,71429 0,000000 

E 857.1129 0.000000 
P2 0.000000 0.000000 
N3 57.14286 0.000000 
n •0:.oûo000 
14 

 o.n0000a 
0L000000 t000000 

94 57.14286 6.000000 

Roll Sieck or Surplus 1mai Price 
1 0.000000 -1,000000 
2 0.000000 0.000000 
3 0.000000 0.000000 
4 0.000000 0,000000 
5. 

 
0.000000 0;000000• 

L 0.000000 0.000000 



(35)JtL& 	sa fiZJ:4 •(9)et'd 1  

JLSS*L tJ4 

st 
1 5x1+ flx2+ 1.8x3<300 
110x1+65x2+160x3-f nI-pi'=2500 
70x1+40fl+60x3+n2-p2=2000 
11x2+18x3+n3-p3250 
15x1+n4 -p4=S O 
nt=O 
p1O 
end 



(3-5 ) ijt!iall ZjUill tUfi .&i' stI Js ;(JØ) 4j 

Ei U&3 Wtdoi l .. 	 X 	 - 

global optiral solution foua& 
objective value: value: 	 1711.286 
Total zolver iterationa: 	 3 

V.riable 	Value 	P.edw:erl Cost 
Ni 	857,1429 	0.000000 

il 	7.142851 	0.000000 -- 

Xi 	0.00000 	49,52381 
10.71429 	o.000000 

Ni 	0.000000 	0.000000 -- 

PI 	0,00000(1 	0.000000 
P2 	0.000000 	2.000000 
N3 	57.1428 	0.000000 
P3 	0.000000 	0,000000 -- 

0.000000 	0.000000 
PI 	57.1428re 	0.000000 

Pas, 	SIac?. or Surplus 	Dual Price 
1714286 	-1.000000 
0.000000 	21.90476 - 

.3 	0.000000 	-1,714286 
4 	0.000000 	-2.000000 
s 	o.000000 	o.000ruo 
6 	0.00000(1 	01000000 
7 	01000000 	1.714286 
8 

	
0.000000 	-1.714286 

ni,Cdil 	i~i& 



(3-5 ) JISSk tIIiII aasfi W 	;(J J) çk) 3rL1t 

min p3+p4 
st 
15x1+11x2+18x3<300 
110xl+65)t2+160it3+nj.-pl=2500 
70xl+40x2+ 6Ox3+n2-p2=2.00O 
11x2+ 18x3+n3-p325O 
15x1±r14 -p4=30 
n10 
p1=o.  
n2857 
end 



(3-5 
) 

JUall S1U1I 	Jfta4tJi ciai. ;(12)tnjaiJI 
n 

JffiEi1NG0fmdowKe 

J No feunie aolution 
Total solver iterations: 5 

variable 	vallie Reduced Cost 
P3 	0 000000 1.000000 
PI 	57.2M42 0.000000 
Xi. 	7 150962 0.000000 
X2 	-0.57692311-02 0.000000 

10.71106 0.000000 
Ni 	0.000000 01000000 
PI 	0.000000 0.000000 
92 	857,0000 0.000000 
P2 	Q 000000 0.8509615 
N3 	57,26ff2 0.000000 

0 000000 1.000000 

ROF! 	Sieck or Surplus Dual Frite 
1 	0.1153846E-01 -.11000000 

0.000000 3.605769 
3 	0,000000 -0,8653046E-01 
4 	0.000000 -0.8509615 
5 	0.000000 0.000000 
6 	0000000 1.000000 
7 	0.000000 0.8653846E-01 
8 	01000000 0,8653846E-01 
9 	0.000000 0,8509615 

- 	

- 	 ' 



(4-5 
) 

4jt!LaU )jil 	 :(13) çU 

min pl+p2+n3+p4 
st 
xi+x2+nl-pl=1000 
5x1+10x2+n2-p2=5000 
2x1+4x2+n3-p3=3000 
x1+n4p4=800 
end 



(4-5 
) 

L»aU )3Sj; -Jt 	J- :(14) çj 

j 	Global optin1 solution fouM, 
objective value: 1000.000 
Total solver iterations: 3 

Variable Value Reduced Coet 
P1 01000000 1.000000 
P2 0,000000 0.6000000 
N3 1000.000 0,000000 
P4 0.000000 1.000000 
Xl 600.0000 0.000000 
X2 100,0000 0.000000 
Ni 100,0000 0.000000 
N2 0.000000 0.4000000 
P3 0,000000 1.000000 
N4 0.000000 0.000000 

Pou Black or Surplus Dual Price 
1 1000.000 -1.000000 
2 0.000000 0.000000 
3 0.000000 0.4000000 
4 0.000000 -1.000000 
5 0.000000 0.000000 



(4..5 ) JUiAfl tUII tJSU) W - ;(1 5) .4 	 •t 	 .4 	 - 

st 
xltx2+nl-pl=1000 
5x1+10x2l-n2-p2=5000 
200x1+400fr2+n3-p3=300000 
xl+n4 -p4-BOO 
end. 



(45 
) 

J!L6fl 4J3 tU} d 	:(16) et' jJsI 

, 

øeEtL!NG0ow Hep, - _5X 

SHS I*Jj fl 
j Global optimal solution Lounu, 

objective value: 	 2500.000 
Total soiver lteratiohs: 3 

Variable 	Value. Reduced Cost 
Pi 	0.000000 1.000000 
P2 	2500.000 0.000000 
N3 	0.000000 0.9750000 
P4 	0.000000 1.000000 
Xl 	500,0000 0,000000 
X2 	500.0000 01000000 
Ni 	0.000000 0.000000 
N2 	0.000000 1.000000 
P3 	0,000000 0.2500000E-01 
MI 	300.0000 01000000 

pou 	Simok or Surplus Dual Price 
1 	2500.000 -1.000000 
2 	0.000000 0,000000 
3 	0.000000 1,000000 
4 	0.000000 -0,2500000E-01 
5 	0.000000 0.000000 

rI*jesFl 	 'ii 



(4-5) JS1i tIlSil &SS.UJII 4Ll-I :(J 7) S 



(4-5 )LUâ s1uii1  

Global optimal solution ±oum& 
Objective value: 0.3330000 
Total solver iteratlons: 3 

Variable Value 	Reduoed Cozt 
P1 0.000000 0.1000000E-02 
P2 0.000000 0.6660000E-04 
N3 1000.000 0.000000 
P4 0.000000 0.1250000E-02 
Xi 600.0000 0.000000 
X2 100.0000 0.000000 
Ni 100.0000 0.000000 
N2 	0.000000 	0.1332000E-03 
P3 	0.000000 	0,3330000E-03 
114 	0.000000 	01000000 

pou Black or Surplus Duel Price 
1 0.3330000 -1.000000 
2 0.000000 0.000000 
3 0.000000 0. 1332000E-03 
4 0.000000 -0,3330000E-03 
5 0.000000 0.000000 



t&, 	j4) 

min D 000027132n1+0, 000000004240. 00000000013p340. 000047629M 
st 
z1+x2+x34x4+nl-pi=36850 
953Dx1+B553x2+7oasxa+sOox4+nz-p2=3ooO00000 
1615 00x1+2357 97x2+330206x3t203296z44n3-p3=7200000000 
0. 9,cl+0. B8x2+U. 57x3+0. 92x44n4-p421000 
6662..05xt7224 -3x218031, 6x317230 4ix4<331200000 
1. 8xl-C20038 
1.78x2<20784 
1, 79icR12&47 
1.77x4<19371 

69x2<621000 
1320<5560 00 
76x4<761000• 



21s 2 iifi.t1.. aWj :(20)éjtEattt 

Global o$il soiUtionioun&: 
Objective value: 0,1669744 
Tétai solver iteration: 3 

Variable Value Reduced Coat 
11 1154119 000000 
P2 0.000000 0;3000000E-08. 
P3 0000000 0; OWOOO 

• tr4 o;0000uo 0.1761900E-04 
Xi 9582.090 0.000000 
X2 9009,ÙoO 04300000 
X3 210a6o4 01000000 
S 10013,16 0,000000 
P1 0,000000 0:2713200E-04 
N2 0.5173528E408 0M0000 
N3 .  0.000000 0,000000 

• 	 P4 6583.511 0;000000 

Row Zlack or'Surplue Dual Price 
I 0.1669744 41000000 
2 a.0000oe Ô.Z7l32d0E-4 
o 000Soo .o•.000000 
4 :0.000000 
s 

. 04300000 
0.000000 0 000000 

6 0.1111511E109 0.000000 
7 2790,23 0.000000 
8 4764.000 01000000 
9 8786.919 0.000000 

10 1647.711. 0.000000 
11 0.000000 0,206892E-06 
12 0,000000 0.1124245E-06 
13 280720.3 04300000 
11 0.000000 • 	 0.50716932-07 



I 
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