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Introducticn

The present paper coûrpletes the results of our uotes l12l allC i13]
which have appeared. as preprints'

Let X be ä normed ,r""tot space ancl ll[ an arbitrary-.subset of X.
'fireãitvic þrojection' on M is the inapping Pun: X -"211, defined by:

P*(*) : {nt, e M: llx - ltl'll: cl(x, M)}'
x to it[. If card pr(x) 2 2, for a1lic projection is tolally ntul,ti_aølued.
P*(x) : Ètf,, fgt a71 x = X\.M, we
ntably mulli-aølued. For some results
ojectious see lll].
iÎ F*(x)#Øl.or all xeK,.M.

ric projection, then the set ttt ìwn!
clear that every proximinal set is

inal set is proxirninal, hence closed.
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$1. Countably multi'valued metrie proicetions.

In this paragraph we shall constr-uct a norrned space X containing
a bounded slrongly proximinal set À4 with Pr countably multi-valued,
First, concerning strongly proximinal sets u'c have :

pRoposrTroN 1. ry M is ø strongly þroxi,m.inøI set of ihe Bønaclt, sþøce

x' tlçen ' 
"urd P*(x) 7 c,

for all x e X\ M.
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Proof. Wc derrote b)' B(x, r) the closed ball of center x and radius
r. I.et U t. a strongl¡. proxitr.inal set of the Banach space X' 'lhen
M is a closed. set and pr(*): tuI À B(x, d(x, M)) is a closed set too,
as all intcrsection of two òiosed sets. We rvill shorv that iÎ x e X\M,
then P*(x) does not contain isolated points.

Wc suppose, on the contrai.y, that ruo e P*\x) is an isolated point
of P*@), foi' a given x c= X ..ü/, Then thete exists an € ,= (0, 1) such
tlaat--B(mo, art(x, M)) )P*(x) : {nt'u}.

I,et xo: ('/3) r -f (i - ul3) mo. We have:

ilx-xoll :ll x-(el3)x-(r-('/3)) moll:(1 -(e/3)) llx-mo¡1 :
: (1 -- (el?)) tl(x, M) < d'(x, I[).

It follows that xo = )f"..M. On the r-¡ther hand

llxo-moll :ll ('/3) r -f (1 - ('/3)) Ue-nxoll : ('/3) llx -ffip': (e/3) d(x, AtI).

From this follows d'(xo, tW) < ("/3) d'(x, XtI). I'el m, e M. IL rn 4 P*(x1
we have:

llxo-lnll>lllx-?vLll - llro- xlll- llx-mll - lll';f-Ltà*
) d,(x, M) - llxo- xll : d(x, M) - (l - (el3)) d'(x' M): (el?) d'(x' M).

fflii*"t"", now that nt,4 Pr,(xu). Il nr' e Pr,(x){tøo} we have:

llxo-rnltàlllm,-nLll- llmo- roll l> ed'(x,M) - (./3) d'(x, M):
: (2e13) cl(x, M) atð. m ê P*(*ò'

Then, for all m *'tvLo, nL e M, we have m 4 P*(xo) and it follor'vs
dicts the lact that Ã[ is a strongly

a closed set, d.ense in itself, i.e.
, BLrt every perfect subset of a
at least c (theorem 6.65, p. 72,

"t "ã,,i"r'# ,,x is a Banach space"
rt:nccl sitace".

Exu.tnþte, I,cL X be the s;pacc cf all rcal sequenccs x : (x,,)T:t having
only a linite numl¡er of noLlzcro tetns. Witir the norm:

ll xll == rnax { lø,,1},

X is a noncomplete normed vector spacc. I"el M be the set

M : {* <z X: x,, e {0,I12"}\.
We will show that Pr¿ .is a counlably multi-valued. rletr_ic Pltijectio_n,
i,e. car1. Pr,@): ¡10 för a7l x ,¿ Xt.M. I,et be r e X".M' Then the

terms of thc seqtlencc v : (x,,)T.-t rvi1l be of the forrn :

Kfr:= llZtt' iÎ n "'= 1't'i, 't't'z' ' ' ', frr

ø,, e [8.''.{C, I|¿"} iL n':= /tn+t, "', Ø,

K'':0 in rest'

Iuet tno : (*1,)i:, the element ol IVI <lcfincd by

ll2"fi r:rr,...,Ixx,
or if n = {nt,, r, ., n,,} and l;v,, | } lx,,- lf2,, l,

0 in rest.

For every m : (m,,)i:t = ,l[ we h¿rve :

llt -nr.ll :rlå* {1x,,-ilx,i} > _,1nax {1r,,-tn,,t} )
?t- 1,,,r*r, , ,\)

'"=,,rî,1.1 ,,,.r{rrir( 
l',,1 , lx, - t12" l)} :

ülax {l *,, - nxl,l\ : rnax {l*,, - inl,l} :
xe{ùh+t,...,rrr} ile 1.b...,ilt}

: 
ï_fç{l 

x,, - tnl,l} : ll tc - nf ll .

This irnplies that mo = P,a(x) and then d,(x, X,1): llx - nf ll > 0.
I,et No e N be such that ll2 < llx - nf )1, lor all n> No.I,et

Nr : max {nr, n.r, . . ., n,,} aucl N, : ruárx {No -f 1, N, -}- 1}, I,et
À,1r: {mP | (112") c,}nrn,,

rvhere ," - (L.::!:*1, 0, . . .)

It is clear that il, is a countablc subset of M and. iT mt : (rni,)i:, = IlI1,
then :

ll x - nr,l ll : Ëi {l xn- ntl,l} : -n' {ïlîì1",, - nxLl, ::X:l*" - n|l} <

( max{l/2N,,ll x - ur,' ll} : ll x - n'f ll .

We have that ll x - mT ll < ll x - 1no ll and since m} e Puo(x), it follou's
that mt = P*(x) for all tnl ez Mr.

Finally, if x = X\¡4 u,e have provecl that card Por@) 2 card Mt:
- f.f ¡ ancl card P*(x) ( card n4 : ¡-0. 'l'his implies that P* is a coun-
tably multi-valued metric projection.

$2. Norrncd spaces with boundetl or eornpact strongly proximinal sets.

As it was shown in $ l, iÎ X is a Ranach space and M ç X is
a strongly proximinal set, then catd P*(x) Þ c for at1 ø e X\,&1 and
this property is not true in a general norrned space. By a result of
s. B. STEcKTN [15], if IVI is a subset oI a- strictly con\/ex normed spacc
then we have card Pr,(x) < l, for x in a dense subset of X. On the
other hand, if. X does not be a strictly convex normed space, then there
exists a hyperplane H in X with card Po@) > c, for a77 x =X\ã.Accordingly, the norned space -Y contains a stlongly proximinai
subset fuI , iÎ and only if, X is not st-r'-ictly corlvcx.

0
7/1fl
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S. v. KolìJr:rc:rN [8] posed thc problcm. oI Îirrding the Banach spa-
ccs X rvhich contain bounded c.'r cornpact strongly proxirninal sets, He
calls a strongly proximinal set, ¿t set with the anti-uniquenness property.
S. V. Konjaþin has observed 1.hat in a finite dirnensional space th-ere
exist no such sets. For sorne conclete spaces he have obtained the Io1-
lorving results :

a) If A is a complete metric sp:rcc and .4 o is a' closed nowherc: clense
subset of A, then the Banach Space of reai l¡ounded and continuc"ts
fnnctions f ott A with fl,r":0, cucowed rvjth the sup norln,

l) contains ¿i botinded sriongiy proxiirrina.l sct if ancl only iÎ cai-d
.,1 ) bs"oi

2) contains a cornpacl. stt'cìllgly proxir[inal set if and only if card
,1 ) ,r*o and -a!o + Ø.

b) fl (A, ), pr.) is a poi;iliu.:'LrÌeasurc space and I-'(4, >, ¡r') is the
Ran¿rðh spàc..: of iìite.qr,lbiè (clrrsses of integr::rb1e) functions on .the space
(A, >,, ¡ri th"u L.'(A, )J, ¡r.) corrttiiits a .bcu;rd-cd strongll' proximinal set
iî aild only if tlì.c r-r1c¿st1re ¡r' is tron-atomic.

We shál1 give in thìs para-.-r:iph necess:Li y and respectively sufficient
conditions in õrder 'lo a nõl rned space contaiir coinpact ancl respectivel¡'
l¡ouncled stronS;l;' proximinal scts.

i,et Xx ¡ä'tt e set of ¿ril continuorLs lineai flnctionals on X. We

say that xx e X¿, is a suþþc,.i iuu,ct,ionc.tl (exþostiog functionøl) foi zr given
u.í nf C X, if thcre exists ,in ,no n= M so as to have eithe_r x,*(ry,) >
2 x"þnl (rlspectively x'rþno) > x\'(nr,)) for.. e-very m e 1VI ".{mn}, or
,*@ì) < i*(ri,) (respáctiveìn"'t;'(tn,¿) 1x*(nt')). iot. eveÍv .ln e.M"'-{mu}.' Ii r", = i*' is a niln-zcro support functional (exposing _iu.nctional)
lor I\,1 CX, il i¡¡ ctear that ),r'r'(),70) is a suppclt fuuctional. (exposing

functioñ-l) 
'1or 

fu[. In thc s"qtt"i by sûppolt functional (exposing functi-
onal) r,r'e understand such a a-l of rioim one'

'Ihe set of supporL func ly_exposing functionals_(of
nc,rm one) for the .òt ¡yf *iit (M)--1espe9tive1v by.ø(M)'
If fhere exists a funcr e X* such that xx(mo) Þ

tii 1toi"i o\' 
-'44' 

wc"clenote b1' u(x) 'the closed unit ball
of X,

r,rtrIfMn L IÍ X ,is ø noyntecl sþace ønd, l[ 'is a stronglit þroximinøl
subset of X, l;l'ten :

ts(u(x)) n s(¡/)l u ts(r'r[) ÀE(u(xDl :Ø,
Proof. Suppose that LI is a strongly proximinal subset of X, and

ts(U(x)) as(\vI)l U ts(M) n s(u(x))l + ø. rhen either
a) there exists x* e E(U (X)) ) E(M) or

b) there exists x* e 3(M) fl E(U(X))
First, we consider the case a) . From a) it Îollows that there exists

ms e M such that either c) x*(tøo) 2 x't'(n) fo;; every 'rn = M, rn,.* lmo

or d) x*(mo) < **(m) for everv tn e M, 171. + 17r,0. It is enough to discuss

9¡1¡ tn9 case c), rt follows from a), ti'.at, there exists Í0 = u(x) such
tl;.al x*(t) (.,r.1(ø), for alt x e U(X)'. (If we suppose tinat"x*(xn)'>-' x*(x)fo¡, all x-= U.(X), then. x*(-xo) <, x*(x), Ior- äll x e U(X),"'nnð. l*'owill bc the element lvhicir rve need) .

Consccluerrtly

- x*(xo): x*(- xo): sup_. lø1,(ø) | : llø*ll : 1, so that x*(xo): _1.
Brrtfr_onr 1: lx,F(x¡)l i=ii';! lt_._llxoll : Il øoll < t,itfollows lløoll :: 1. Iret now: xr - rho - ø0. We have:

llxt-mll >-lx*(xr-rn)l:lx*þns -m) - x*(xo)l: x*þno - m) +
+ I > 1: ll - xoll : ll\-moll,

for every m eM,_m"t.nto.lhen_l lxr-rnol l< llxr-rnl l, for everyy 
=.M, 

,ln + m, It follows t]'at p*(ir): þ'noj uir¿'¡y trlipothesis this
irnplies Llna+- x1 : Ms, i.e. xo: 0, i"'

We consider now the case b)
:r*(m¡) Þ x'P(rn) for all m = tlI. S
such th:Lt x*(xo) 1 x*(x), for ever
case a) we have xr,(xo) : -1 and

..I,et xt:ffio-1o and mr=M, y*tno. If x*(mò>x*(m) then
rvit-h the same proof as in the ca_se a) we hä.ve .

ll x, - llfll > ll x, - moll.

I1 x*(m) : x*(nøo) then, x*(xt,- tn) : x*(xt - mo): 1, and. from x, -- rn +.xt -,tlxo:.- *0, it follolvs il:'at x, _ m è U(X), since, if don_trary, | : y*(--xo) 2 x*(x, - tn), i.e. x*(i, - rn) < i.'
Ilence llxr-mll"7 1: ll - lpll 7ll*r-moll, ?n eM, rn *rno."l'lreu lor ever)¡ nt, e= M, tn +.tn,, if x,t(m,o)'9- *',.(*)" ie have'

il x, - nLil > 1,1x, - nt.oll,

arrd Pr(:lr) : þnsj It loliolvs that xr: j,tlo i.e. xo:0, in cont¡adiction
Yttl.__l]10l] : I Then, florn cases zr) and b) it follows that lS(M) nn E(u(x))l tJ t¡3(u(xD a s(M)l: Ø.

R e rr a r k s. ]) ri ,v is a finit : dimensio'al Banach space then x
cloes rrot contain bounded strongly proximinal sets. rndeeå, if M is-à
bounded strongly proximinai subJet of x, M ís a closed. set, so that it

U(X*). But, it is known tlnat in a

2) I1 in a norrned space
minal subsel IvI, then U (X)
thcn s(M) n 8(U(X)) : U(X*)
M is not a strongly proxirni
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The next proposition contains a suflicient condition in order to exist
a bounded stróngtiy proximinal set in a normed space.. As usual, nt' ís an

extre " 'M- 
means that m is nof the midpoint of an¡' segment

of p h contained in M.-- r 
2. Tke unit batt U(X) of a normed sþace'is strongltt þroxi-

minal''i'f and' onty if u(X) does not contain extrent'øl þoints' ; .

Proof. a) Let øs e X\,U(X) and let yo = xolllxrll rt is,c1eal
that ll*i-'xll 2 ll"xr-10'll !'llønll - l: )') 0,-for all x eU(X)'
Since 

'U(X) häsn't extremal points, it follorvs that there exist yt, yt =
e U(X),' y, * yr, sndntinat yo-: @, { yr)12 and lly'll : llyrll : llyrll
- l.

Denote by cr: ll !'- lrll12. 'Ihen ot: ll it- lzll/2 < (lly'll *
* lly,ll)/2}< 1. If P: a(min {1, À}) then 0< p < I and p ( øÀ ( À'

Tf zo: lr I þ(!t - yr)12 then 'w'e have:

llzoll : llvo- þU,-v,)l2ll: llþ' *v,)12 * 9þ' -v,)lzil : ll(1 -l-

+ Ðy'12 + (1 - þ) t,,l2ll < 1,

hence z¡ e U(X). On the other hand we have:

llxo- zoll: llxo- lo- 9(i,- iòl2ll : ll ìgo- þU'- !,)l2ll :
: ll I(y, *v,)12-þ(v'-t,)l2ll : ll(À- p) !'12 I (r+ p) !,l2ll:

: À ll (À - P) v'12^ I (À + p) 1t,12ì'll < À'

From this, il follows that zo: io * þU, - !r)12 
= 

P*\'o).' Rut

þ + o:-!i, - J,'¡ 0. implies lo-t v-o-'.3h"'1 P^*,\'r) ).!l'0, íp)-:"9 siru:e ao

*us an-"rbítrary elemént of X\t/(X), it {ollows that U(X) is a boun-
ded strongly Proximinal set in X.

b) If we suppose lhat x e u(x) is an extremal point of u(x) then
llxll: l. Suppdse that II(X) is strongly Proximinal. Thcn for !:2x
we 'haue 

I ly l^l-: 2, Y É U(X) ana for all z e U(X):

tly -z¡: ¡ 2x - z¡:2llr -:llr r(llrll - ìizlli-
-ttu^ -", -"ll^ zlt I 2 |

: rl, -91 ,- r(, -;):1 : ll xtt : ttv - xtt

Ilence x e Puly¡(y). Let xr P1,wl()'), x, *,x'.l'hen
llr; - *,¡ :'ll'í; - xll: t 2x - x, e U(X)'. Bú
ì, - Ulxi', 2x'- \ e U(X) , accordingly, x 7-!:: +
i z* ' *'rj¡2. fn i x isi't' rt follou's that t/(X) is

not a strongly proximinal s

In particular, if we d.enote by (,4, X, p) a- lositiv-e^.measu1e.1P{õit is we^ll known (see for instance R. B, Holr{ns [6] p' 118) thal U(LT(A,
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), ¡r) contains an extremal pqnt if and, only if x contains at least an

atom. I1 A o is an atom of ) the:
characteristic function of A o, is a1

Then if >
extremal points and hence bY the
will be a convex, bounded strongl
the unit ball of a dual sPacc is no
is in the weak* topology a comp
Krein-Milman theorern) an extreme point'

w'e sha1l give in the sequel a generalization of the notion of exposed

point.
The point øo e M is called a lt-exþosed þoittt o1 the, set M fi there

exist the îitr".t independent functionals xi, xi, . . ., x.n e U(X*) such that :

xi@o) >- xTØ)

xi(xo) 2 xi(x)

for all x eM
lor all x eÀtIlHt

xi-lxo) 2 xflt(x) for all x e IvI |1 är l^ì "' À Hr-,

xi(xo) 7 xi(x1 for al1 x eM ñ H' l^ì "' n I1¿-1\.{øo},

rrs ri(ø) : xi(xs), i:1,2, ....
ed poìnt if and only if ít is ¿r,
is at least h'+ l, then a P6;tr1

is also à (h.+ l)-exPosed Poin1. ¡1
extrerne point. On the other hand

re not (,Þ - l)-exposed points. Such
s¿d. \Ã/e will give an example of a
osed Point.

body obtained from a cylinder com_

Tlnto:ugll' þ.
!'or finite dimensional Banach spaces n ASPLUND [1] has used another

notion of Þ-exposed point. In the finite dirnensional case evefy Ä-exposed,

extreme point in the sense of Asplund is a point r'ç'hich is at most effecti-
vely (Þ * l)-exPosed in our sense'

Concerning å-exposed points and compact strongl¡r proximinal sets

we have:
pRoposrTroN 3. f the norrnecl sþøce x conlains a comþact_strong_ly

þroxintinal, set, then'tJ(x) contøins- no h-cx,f,tosed þo,itrts, for all A e N.
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Proof. Let XI be a coinpact strongly proximinal set of X. We sup-
pose that x¡ e U(X) is a le-exposed point oI U(X), for a given Þ e ñ.
then, there exist the functiotals xieU(Xá'), i: l, ..., h, such that

xT@ò > xï(x) for. all x = U(X)

xi@o) > x|,(x) for all x = U(X) I IIT

" 
nemar k rn A,, ^.";:;;Ïrrr-topological space."t;i

- ìs a. clelse - A, iÌ C(A) is the Banach space

,rf' ,å"f ¡"rrnc1ed clefined on A, normed- with the

;;p';;;, then it inuous linear functional on c(A)

¡:;irten bY

x"'(f) : f, rø) p' ,

iras the proltcrtv that

x*(c) > x¿'(f),

ior all f # c, with ll/ll < l. (I'Ierc c.stancls lor the function iclerrtically'll. ,ìlniJ irnpli"s that c is a,r cxi;osed point ol C(/) .and b)' tlLe pì'ccc-

åiirg pi"p"uitiotr C(,4) d.oes not coirtain conipacL s1rongly proxirninal sets.

The point m'¡,, e M is a uet'tex ol Iv'I if the sct rvhich

¿l1ain thciir supreìnurrr on It[ al 'mo is total over X' sullset

Çï{'l;--ts- ütal o:,er X if x*(l):O for a\l x* x:0'
it, iii.nortrl Lh'tt a vertex is not n'iways an exposed ersely

"ä-""p"r"¿ 
point is not a1u'ays a r¡ertex. Svery vertex is an extreine

,roint.' 
,,oo"oo1,t'roN 4, If x is a novn'ed,ue-ctor sþø.ce .ønd' u(x) /'t'ct's ø ue't'tex'

tl.ten x d,oes ytot contain cotnþctct strongllt þrox'ínt"ínøl sets'

Proof. I'et x be a vertex of t/(X)' Let

si: {x* e {/(Xi'¡ 
" 
x*(x): llx ll :1},

be the set of support functionals of U(X) -at (' BY the u'e11-or-dering

;ù".Ã 
";i 

2"r-Ëlã, th"t" exists a rvell-ordc'ed set 1 of indices such

*;'l g : {x[\o-r. l.it C be a cornpact set oi X' Define bv transfinite

ind.uc.Lion:

C,:í* = nCrr:x[(r) < øä(-v), v",; e OCrJnCinC, for all u e]'
'a 

ì rir; 
- ç)<d I "

If ø.0 is the first element of 1 then Co,7 !: 
="C 

i xã"(x) < xi'"(y)'^Vy 
=

= ti ¿ C i. " "o"-"ìiã 
compact set 'of i. If .ve suppose that for all

I { o, Cp is a non-void compact set, then the conpact set I CB is non-

void. Indeed, it is clear that 9t ( pr,* CP. ? Cs, Ïrorn thJionst"rction

ol {c,)".t an¿ if o cB :Ø t;.'ett fron F. Riesz' cond.ition of compactness
$<a ,r

it follows that there exist d"1, u.z, . . ., a., I a. such that 
)rr",: ^.

"1

,.l

xi@s)2 x|(x) foi all x eU(X) fìãïn,..n.ä; ,\{øo},
rvhere Hi arc the hyperplanes x|(x) : xi(xo), i:7, ...,k, - 1. We have
lløoll : xi@o):1. Since :t'I ts a coinpact set it follor'vs that the sets
derined inducti'e1v 

;:: {nt. = tvr : xi@t) :::I xï(x)},

Mz: {rn = !,4'r: xiQn):,LuJr, xi@)},

xi(tn) : inf
"Mlo--j

xi@)),

:rre all nonvoid and cornpact.
Irct be il'Ls e M,.. We have:

xT(mr) < xi(nr,) for all nL e= M

xi(rno) < xi(tn) for all ?lx e M e) H'|

xi(mo) 4 xi,(rn) for all m e M a Hi' n ., . ) H't-r.

I,et x1 :1yo - *o and rn, e¿ A[, tn .l mo. If xi(mr) < xi(tn), then
xi(rn - xr) : xi(m - ut,o f- ro) ) xi@o) :1. ltlence llm - xtll ) lx\(m-
- xr)l > 1 : lløoll : lint.,, -- xrll. In this case it is clear that m 4
ç¿ P¡,r@'). rI xi(m,o) : xiØt), then xi(nr' - x') : xT(mo - xt) : xTØo)
and it Îo1lows Lhat m - xt = Hi. Il in what follows ive suppose that
xi@ò < xå(nt) for all nt. e tuI a H'l' mt'nt.orve have x;(tn - xr) 2 xi(tno-
- xt) : xi@o) and stnce nt' - xt e 1I!, we have again ln' - xL ê U(X)
so that m g Pn(xr). We obtain inductively tlnat m Ø P*(xr) if at least
orre inecluality xi(m) 4 xi(nr,) is sharp,

Suppose Llnat xi(rn'o): x-¡(nt) lor ø: l, 2, ..., å. This implies that
x;(m - xt) : xi(n't'o - xt) : xi(xo),'i : I, Þ i,e. ffi - xt = HT a
À Hi) ... I Hi. Norv, since ,n + nlo, it follows that 1n - nL + xo.
Bat xi(m - xt) : xi(nt'o - xr) : xi(xo) > *i(x),for all x e U(X) n HÌ n
n ... O äí-t'..{ro}. llence ffi - Kt é U(X), i.e. nt. ø PuØt). Therefore
in all of the cases ln I m'oimpTies nx ê P*(rr).'I^lnen P*(xt): {mo} and
this contradiction sholvs tliat U(X) does not contain /à-exposcd points. BLrt f-) Co : C* * Ø where c(r : max {c(1, &z'

L[r: {nt = 1.[u

N)

I

ol

, &nj
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SUR QUELQUES PROBLÈMES DE PROGRAMMATIO\I
PSEUDO-FRACTIONNAIRE

pâr

sI.Er.'.AN TrcAN
(Cluj-Napoca)

Dans cette note on considère un problème de programm.ation pseudo-
fractionnaire linéaire et_ on montre qfe la résolutidn d-e ce problèräe peut
être réduite,. p_?r .ux changement dê variatrles, à la résoluiion d'un þto-blème pseudo-linéaire. on donne encore un procédé de décomposiiion
d'un.problème de -programmation pseudo-fractiônnaire par morceaux, en
problèmes _pseudo-fractionnaire linéáires. on traite aussi'quelques cas á,un
problème de programmation pseudo-fractionnaire homogåne.

l. Le problòme de programmation pseudo-fraetionnaire linéaire

réelles définie sur un ensemble D c
n h, oî suppose que:

Port à chaqune des deux variables;
!'. < !l'
ation pseudo-fractionnaire

d le problème stlivant:

(1.1) u:max hla'r+e.'*+þl
* ldxlr'dxrrl

sous les contraintes
(r.2)

(1.3)
Ax:b,

x>0,xeIÀ",


