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.Lrrour. (2.1) anrl Lernrna 1,1, ib lollows that /o e 1((p, o). Nou' (2.6) can
Lre x'r'it,ten as

6 ìI;\'l'IIl,trl,Ir\l l(ìr\ _ 11¡¡y
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I X"(z) d,z, sinc,c ft'n(a) : zlt"(ø).

Inf,eglalrion [r¡- parts gives us

toø): lt'ø - l (i --)
1

I ,, I .
À \ 3L- " ü,(e) da :

.)
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ON A SPECIAL CLASS OF
APTIMTZATION,

PARETO BICRITE IìIAI,
PIìOBI-,,li1\{S

(t l / r'- ] f l-,¡,r"l,lrìl - zf,(s\.' 'o,|f t' À 

]ø^ \ / 
)J

0,

zìncl. nol, l,he lcsulb follorvs imrnerlialely by using (2.1).

fl'ntiotrrr'r 2.r¿. Let 7' e C+(þ, y) und, I tte tÍ,efint'd, l¡a (1.3). I'ltem

.f e C^'(!, o) Jot'lul <ro, uh'ere rot lr¡ l3r õ, Y ara tleJ'in.ed' as 'i't¿ .Lem,n¡u 7.2.
This result is best possiblc'

Proof. Frorn (1,3), rve can rn'ite
zf'(ø) : (1 - Àt) z'Ú"(ø) i )"2(øtr"(z))' -

: (,t - ),r)H(z) -l )',2tr1'(z).

"å'"Í,{ta;J,,itl}i:'äiill"ä,'".;''13¿mrna, 1.2. Iìr¡uali1,¡' holcls for lír) :
can be obtained. from l,he condition

emma ,t.2 as rlefinecl tr.v (1.a).
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Pteccived 10'xII 19Bg 
MúIlrcnlatics l)cpartment, cotlege of scictrce,

I{íng Saud Uniuercilg,
Rigadlr 11il5l, Saudi Arel)¿d

opur,'iiiol'iåTtîîî';î:îï Lct us conside'tJrc roror,vi'g gene'ar mulricriter,iar

(r.1)j p@) - urk,),. . .,1^@)) + f¡. max
[sirbjccf 1o n,e O s IR,,

donrina_
the tite_

$åtjå
in : {n: (Àr, ...,),n,)¡ ¡ e [Ro,, 

,.I ^, 
:1, lÀ, > 0, (i: r, ...,rn)I.

Given À e Â let _lr(À) tienote the follo.wing problenr 
J

(7.2) 
lu',*, 

: 
Ë,^,t,r*) - max

lsubjecl, Lo uee,
l'rel, (f,\ _ t

pra¡,.'síiaèí/";lif ,Î il"åjffr"il^) ror. some À e rnr z\] anrl rer

iT r" 
j lt " " f o n Q, i . c. rh c iä " ; ïîi îåiä"r#,,Tj;_"J r*î,"rî:lï3l 

*jnlåi;
'I.he following result is well_knou,n (Da Cunha, polak, 1g6Z) :%q*@rþ,È_ (L) 

= lurng, e.
onclorninated solutions for (1.1) by means

euite lvell-,for ilre bicriter,ial case. In whator¡e method for a *p""åi;i;;s of bicrite¡ial
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ù Ì)aleto bicliter.ial optimizettion

h,oltls for Zt, - t|\ > 0 rtncl the crnrcl,ition

ploblenrs

Zjì) - ",ttt
jZ[s;¡Zet 

-
(Z¿tt¡z - 01zr"t - c(,tÐ¡z

t;"

2
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2. iI oert¿rilr 66liûe¿rr-liilo¿lt Ir¿tcti(]ltlrl" hiclitcriâi o¡rtirlriztrlion problom'

Lot us considel 1,Jre follo'wing problern

zÍ) - c(lt. s.

7)ø c2t. n .), (\

(2.1) zç], cG). n -1, .(

subject t'o '\e; : l¡, !D)-0,

I l,'rH"rå'å'*'iolJ årÍ'"'t*'' 
on 1'rre

Th.2.2).
Using l,lre nrethod pr:esorr|ed irr ibe first secl,ic¡li of orrt 'piìper, let

cortsider 1,he Problem

Z : aZ(t) l- (t - "1f,,Ï',; 
+r{râ'x'

\2.2)
subject 1,<r

Am:b, n > 0

Zo:cfit'u3 l-(1 -.)
aß'' nß + þ

cE'' no l y

)(z:3) - c\3))
<0(,) (Z6tt¡z - \Ørt) - c(,tt¡z

ttt,t(..!l t.i > q, i - l, ..rrtt, then it
sol,tLt'¿ott rn lty t'cplrvcitt,g ou,e o.f the
o;f the objectiue Ju,ttctiott 2 sa,tis_

en, bu,sic soluti,on fs n,ot tleqettarate

ere is a misi,ahe. The conclusion of
ee from the follo.wing

2.2. Ilna,tnp¡le. Int us consicler tlie following problem

165

0(7'5t)- ct,,)lt-1, 20Z1zt1

02(/,t2ì -

)-

+ \¡. lllax

"t') )
C')

-+ l¡. Ina,{
{2.4)

12..\)

1 - c,.rI
I

Z0):-nt
ztzt rr-ln,-2n

nt! u,zt3)

aorr'eõponding to 1,he À: (olr 1 - c,l) e Int'A'' i'o' c¡ e ]0tll'
in wrrat tonows r" r3,i"î",î*ïî:iîfåîu^H"thr¡ *obatio" "ä* Ë L1,i

\.- gu"" zL',: c*' ' 1. .P ancl

'ir;',, 
"rÊ,- 

ai'i. c(P ale i;heir com-

s"assöciate¿ witn in the ob-

Irel; consid-er the following notations

E¡: B-:a¡1 Zf, : cß) 'y¡, (i: L,Z.B) atc' g : min{ro,lll'tttl'¡} 0)'

In l1l the follorving thcorom, for improving the l¡asic leasible solu-

tion æn ii iormulated'

2.L. Tnnonnvr ([f], Th' a basic fea'silsla solutiott'

ün(frn : B-tb) lor ü 1)t'ogt'ü1nmLtÙg en by (2'21' mi'tlr' tlt'e ualuc

of'ttib objocñt)e" fwnct'ion for the so

subject to
ør -l a, I n, : 2, cz : I¡ fr7¡ fr2, r") 0.

\\¡c fornr ilre super_criterion

Z :6,2rrt + (1 - 6!o'' Z(zt
wlrere r,i,e)Bló,2lTl.

For the initiat b.f.s. n¡3 : (I,I), corresponcling to the vertexøo .: (1 ,1,0) rve have
j :3, !/n -- I¡ llu:0t lJß: I, !/zt:0t lJzz : I¡ !/ zz: 0,
0 - 1, 7,$tt : -I, Zft :7, ZN\ : I, c[t, - 0, c{2, : _2 antl cÍr):'.

rt is clear 1,rnL z'[st - csÐ >0 and the conrritio' (2.8) holds for any<o el3/5, 1[. However, "for 
rñe-new, t.f*;;:"ii;)-;*esponcting to'ûhe vertex ã: e, I, I) we obtain Z qf,o ,r'.oáo as r,l € llrLl|l!

11,
of

ir

Z:ç(t)., F 1- c(')'u*þ
(ô a@.niy

if for amy coJun'tm ct'1 in A bul not in B th'e aond"it'í'on

12.3't z(Ì) +=.ù # <o!') + +#;
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a * 0t c(3)'n -l t + 0 is both pseucloconvex a,na[ pseucloconcave on a
convex sel, I'cfR'". llut this asseltion is in genera,l not tr.ue (see [4])

Sorne aspects concerning such problens rve sìrall review in the next
section.

3. Ol a lry¡relbolic optimizalion problern. Let consicler the follorving
ploblem

. Observe ilral, thcre is aaltl the ploblcrn (2.1). ñ;ì, bor.e problern
Dlìe abo\-e ploblern we shall solutions for
ul)serr'o that the supel-cri first section.

I!'o, :.r/, J- e -- a)fr, o e 10,1 [
'iri 1Ìi3"ï3rïlî,JlÏ':lJ3å,rlifi"f;l lï"ffi,i1,, 

urrc argo.iir,rn co,,srr,ucred in

witr,g [tço suste,¿s 
-'' " " ) v 7 t' (ú'tt'(t' (L 0e qt\etr 'uectot's oÍ fR". IJ ttrc fot1o"

R
P¿rlc¡Lo Ì¡icl.iter. ial

il'n:g
e.:t¡>-0

c(L)'ø <0

olt[irnization ploblems
767

^. e,fr/(¿) 
- 

(. ,x I -.. -> ilm,\
il, , !j:

(3.1)
subjecl, 1,o

øe f):{re [R":tla <b\
rvhere nrcrd, ú€fR", be [R,,, Ae-//*,,,(R.).

Observe that the problern (2.2) is lihe the above problem. 'I'his pro;
blem rvas studied. in 1969 by G. 'Ieterevr wlo gave a theorem ([6.l, Th. 1)
lvhich is not valicl. The nonvalidity of this l,heorern lvâs proved. by J.
ÌIirche an¡f I1o l(hac Tan ([2], I3l). On the basis of this theorem (161,
1,1r. 1), in I97+ I. Maruçceac concludetl 1,hat 1,he tuncl,ion / flom (3.1) is
quasiconvex on the set Q definerl in (3.1) on the assumpl,ion that
d)cÐr: {n e [R"; c.n 2 0, d,. n ] 0 ([5], 1.h. 2).

In the same pâpet [5], using l,he conclusion that / is quasiconvex
on tlre (l c- Er, ar; algorithrn is cons.l,ructecl. In the following section we
shall prove that in celtain supplementary conditions this results are
valicl

4. A, eertain (6l,inear-hypcrbolic" bicriterial optimizalion problem.
In order to establish sufficienl, conclil,ions for / from (3.1) to be quasi-
convex, in 1978 I-r. T.,upça gave the following

4.1. TnnortlDlr. ([4], t.10). If A c. ]tr, ctttcl tlr,e follotuitr,g system

(4,1)

d'n:A
e.u)0
c'cJ <0, øe [R"

is am ittconsistettl sEstent, theta the fu,nctíon J is quasiconueu on Q,.

In what follows let consicler the problem

{4.4)

u,e ,incotts,islent s,yster,s tlte¡t, Jor uty co e .10,1 L the frttotuirr,g

ld.r 0

({.,i) lc.ru:¡
I

Ifc¿cr'; -] (l * co)corj. ¿ < 0is ct,tt,,íttconsistent syste,nt, too.
Pt'oo.f . Fol er.ery co e ]0,1 | let us pu1,

il'[n : {r. R": fco¿rrr + (r - a)ctzt'1 . r {0},
MIP- {øe IR,,:c0).ü <0} ancl
lI!,1) : {ø. [R" 1ç{2t . n <0}.

The follo-rving concliticins jtolcls for evet,J. co e 10,1 |(4'6) 
Mo, ,= ML\t t) n4r"1t.

(4.3)

an,il

system,

snbject to neA:{* e lR":Au {b}=E{,
where Ef : {r e [R" zc(L)' n, c(2)' n ) 0 ancl d" . a > 0]

fudecd. fol a,ny co e l0,l I and r0 e lR,,,,from ,ro é tllt) u -ùIfitit follorvsühal' 
''u0 É rt'!í àDd ,í É1w[i",iirliü,it{ro¡e crir_. ro->'0äÅä'r,r, . r0 >0. Thenåîii:J 

(1 -- ¡u¡'r,.1 ''*î-> öî;'it""i'in-^i *, É ñ.:cr-:"e'q'enry, (4.6) is

no e for, f,bc sysbeu (a.5). Thenúhis ! *o . tVLl" oL' *, è UlX,.'Ëü
or ( for one of the *y.t.rr. fã.äi

lt@):c$t'ü
e.tr

.fr(r)-ct2)'n * --d,' fi

+ \¡. mAX.
(4.2)



4.3. 1'rreonnm. /f f) c Df attú LIrc syst'ems- (4.'3) ancl (4'4) cl're

botlt, iicor^isterul,, tlteit,ii, o,ry . è 1o,t ltlt'c futt'btion lÌÒ is qtrtsi'co,'ucu rtn' {l'

ProoJ. It follorvs lrom llheorern 4.1 ancl Tremmu 4'2 11 sre i'a]re

ci- <ùctÐ + tf - .) c('), e:: (l - o:)e,, clz: d, ancl J::n'. - c'l/t +
* (1 - .)"fr.

L.4. Iìetnarl¡;. If OcEf ancl s)'stems (4'3) aqd (!'a)-are both incon-

sistent. r\¡e can .r*n th" aliorithui consl,r'uc1,ct1 by I. IVlaruçceac in [5]t
for thô hvperì:olic programming problem

, (I - a\e.n

Jt,.(r) : f coc{l) + (1 - <o)ú"'l' r -l_- ,-;- 
-+ rìrâ'Ñ

I

lsubject to re O'

This algoril,hm, based on-a simplex of two phasgs'

fte pt;b1;".11. fi"st-approachetl b-y.a to obtain its
local maxirrtorrl ,ocl i,hdd with 1'he help e l'echnique a

g'Iobal optimum is derived,.
'-- - -By 

rneans of problems (4.?)¿ corresponcling'.to 
^P.y .. 

e 10,1[' we

can obl,ain *o*u ooidominate¿ sóiul,ions for problem (a.2) âs $'e have

seen in 1,he first section of l,his papeÌ'
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MIiSURES CÉTVÉNALISÉES DE L'INFORMATION

ION PUIICAIìU
(Bucar.es t)

a"ticì".I 
générnlisations clcs principalcs tnesrrlcs clc l'ilrformal-ion sont plo¡rosées rla's ceI

Soit X nne r.ariable aléatoire discr,ète à la clistribution ? : Utt,)v.*,)

i,or:1) "u incomptè1,e (É o, = 
r;
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) 0 complète

(5)

(6)

On suppose con-

Receivecl 10 VI.1990

nues les mesures de. I'information proposées et étudiées dans les travauxt1l - [81. Considér,ons maintenaãt ies expressions

(1) Hi;,,,'e(rt) : ;!_r"e., ( hrnî.-^*urlÉ,rrf ), o + n,

(2) tin"øç,p¡ - ( í: olr- ipî-',*u, L u" * tr,
\ i--r - #i )'

(3) Eyn,,s 0l : í)rni-^*rr

oit rn ) 7¡ a. 2 o, Ê : (gr)n-tr, Þø Þ I, h:Trn
euemarquSltr p9ur. toutes les trois, Ia positivité, Ia s¡,m{¡rie par rapportaux paramètres (p¡) ainsi clue l,iniariãbilité póur täute trañsformïtionbiunivoque ¿e ,X.

On déctuit sans difficulté les suivants :

_Ilroposition 1. ñi n¿,: d. * y(1 - Ð), þt : ^f 7 7, lc:Tñ, à Þ 0rI f 1, øZors

(4) Ef,*'u (p) = El;, @)---L -tosr( i,p;.1í: p; IY(l-ò) --\É1'" l#;" )
Li,*,s(p)+11,Y(p): I I

f-l"r-oaI

fi.n,o @) = nÈ," Øt) :

IJniuersily of Cluj-NaPoca
I¡acuItU of Malhcmalics

s,too Clui-NaPoca
Àon¡linio

iF-', -^Ð,rr')
2t

X zlu
À-1


