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Inrecentyears studyonthetheoryofvectoroptimizationhasbeenpaidmoreattentions Sofarasthere

arealotoffundamentalandimportantresearchresults
[1-3]
 Inparticular somescholarsobtainedsome

characterizationsofvariouskindsofsolutionsforvectoroptimizationproblemsundersomesuitablegeneralized

convexity
[4-6]
 

Approximatesolutionshavebeenplayinganimportantrolewhentherearenoexactsolutionsforaclassof

vectoroptimizationproblems Loridan
[7]
initiallyintroducedtheconceptofε-efficientsolutions Rongand

Wu
[8]
introducedtheconceptofweaklyε-efficientsolutionsandobtainedsomecharacterizationssuchaslinear

scalarizationtheoremandLagrangemultipliertheorem 
Withthedevelopmentofvariouskindsofexactandapproximatesolutions itbecomesonemeaningful

researchsubjectthathowtoproposesomeunifiedsolutionconceptsandobtainsomenewcharacterizationsina

unifiedframeworkforvectoroptimizationproblems Chiccoetal 
[9]
proposedtheconceptsofimprovementset

andE-efficientsolutionsviaimprovementsetandobtainedsomecharacterizations E-efficiencyincludessome
knownexactandapproximatesolutionsasitsspecialcases Improvementsetiscloserelatedtothefreedisposal

setproposedbyDebreu
[10]
 Asakindofimportanttool improvementsethasbeenusedextensivelyinvector
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optimization
[11-15]

 Especially Zhaoetal 
[13]
introducedtheconceptofweaklyE-efficientsolutionsandestablished

somelinearscalarizationtheoremandLagrangemultipliertheoremunderthenearlyE-subconvexlikenessandthe
correspondingalternativetheorem 

Itisworthnotingthatmanysolutionconceptsdependonthenonemptinessoftheorderingconeinthe
imagespaceofavectoroptimizationproblem Hence itisonemeaningfulandvaluableresearchtopichowto
introducesomenewsolutionconceptsandgivesomecharacterizationsbymeansofsomegeneralizedinterior
tools Someclassicaltoolsgeneralizedinteriorssuchasalgebraicinterior relativelytopologicalinteriorand

relativelyalgebraicinterior
[16-18]

 Somescholarsalsohaveproposedsomenewsolutionconceptsviageneralized
interiorsoftheorderingconeandobtainedsomecharacterizations

[19-22]
 

Motivatedbytheworksof[5 9 13 18] thisarticlefocusonestablishinganalternativetheorem with
nearlyE-subconvexlikenessofset-valuedmapsviaimprovementsetandalgebraicinteriorinageneralreal
linearspaceandgivingthelinearscalarizationtheoremandLagrangemultipliertheoremforweaklyE-efficient
solutionsviaimprovementsetandalgebraicinterior Italsopresentssomeexamplestoillustratethemain
assumptionconditionsandresults Therelatedresearchworksimproveandgeneralizesomeknownresultsin
theliteratures 

1Preliminaries
LetX YandZbethreereallinearspaces Y*andZ*bethelineardualspaceofYandZrespectively Rn

bethen-dimensionalEuclideanspace Rn+ bethenonnegativeorthant R
n
++ bethepositiveorthant Fora

nonemptysubsetAinY thealgebraicinteriorandvectorclosureofA denotedbycorA andvclA are
respectivelydefinedas

corA={y∈Y|∀h∈Y ∃ε>0 ∀t∈ [0 ε] y+th∈A} 
vclA={y∈Y|∃h∈Y ∀ε>0 ∃t∈ (0 ε] y+th∈A} 

AissaidtobeproperifA≠∅andA≠Y Moreover theconehullandthepositivedualconeofA are
respectivelydefinedasconeA=αa|∀α≥0 ∀a∈A{ };A+= μ∈Y

*|<μ y>≥0 ∀y∈A{ } 
LetKbeaproperconvexconeinY AissaidtobeafreedisposalsetwithrespecttoKifA+K=A 
Definition1

[9 12-14]
 LetE⊂YandKbeaproperconvexcone If0∉EandEisafreedisposalsetwith

respecttoK thenEissaidtobeanimprovementsetwithrespecttoK 
Lemma1

[3]
 LetA⊂YandB⊂Ybetwononemptyconvexsets IfcorA≠∅andcorA∩B=∅ then

thereexistμ∈Y
*\0Y*{ }andα∈Rsuchthat<μ a>≤α≤<μ b> ∀a∈A ∀b∈Band<μ a><α ∀a∈corA 

Lemma2
[19]
 LetK⊂Y beaproperconvexconewithnonemptyalgebraicinterior Ifk∈corK and

μ∈K
+\0Y*{ } then<μ k>>0 

2AlternativetheoremwithnearlyE-subconvexlikeness
InthissectionintroducestheconceptofnearlyE-subconvexlikenessofset-valuedmapsbyusingalgebraic

interior vectorclosureandimprovementsetinareallinearspace Furthermore thispaperwillestablishthe
alternativetheoremwithnearlyE-subconvexlikeness 

Lemma3 LetK⊂Ybeaproperconvexconewithnonemptyalgebraicinterior IfE⊂Yisafreedisposal
setwithrespecttoK thencorE=E+corK 

Proof Lety∈E+corK thenthereexiste∈Eandk∈corKsuchthaty=e+k Fromthedefinitionof
algebraicinterior itcanobtainthatforanyh∈Y thereexistsε>0suchthatk+th∈Kforallt∈[0 ε] 
Therefore y+th=e+k+th∈E+K=E Hencey∈corEanditfollowsthatcorE≠∅ 

Conversely lete∈corEandk∈corK thenfromthedefinitionofalgebraicinterior thereexistsε>0
suchthate-εk∈E Therefore e∈E+εk⊂E+corK 

Remark1 FromLemma3 itisclearthatcorK≠∅impliescorE≠∅ 
Lemma4 LetK⊂Y beaproperconvexconewithnonemptytopologicalinterior IfE⊂Yisafree

disposalsetwithrespecttoK thenvcl(coneE)=cl(coneE) 
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Proof Infact itisclearthatvcl(coneE)⊂cl(coneE) Inthefollowing itonlyneedtoprove
cl(coneE)⊂vcl(coneE) (1)

  Lete∈cl(coneE)andh∈intK Foranygivenε>0 takingt=ε thenth∈intK Therefore 
e+th∈cl(coneE)+intK=cl(coneE\{0})+intK=coneE\{0}+intK 

  Hencethereexistλ1 λ2>0 e'∈Eandk∈intKsuchthat

e+th=λ1e'+λ2k=λ1e'+
λ2
λ1
k

æ

è
ç

ö

ø
÷ ∈λ1(e'+intK) 

  Therefore fromEisafreedisposalsetwithrespecttoK therehavee+th∈coneE whichimplies
e∈vcl(coneE)andso(1)doeshold 

Remark2 IfEisnotafreedisposalsetwithrespecttoKinLemma4 thentheconclusionisnot
necessarilyvalid Thefollowingexampleillustratesit 

Example1 LetY=R3 K=R3+andE={(x1 x2 x3)∈R
3|1≥x1>0 x2=x

2
1 x3=1} Clearly Kisa

properconvexconewithnonemptytopologicalinterior butEisnotafreedisposalsetwithrespecttoK 
Moreover coneE={(x1 x2 x3)∈R

3|x3≥x1>0 x2x3=x
2
1}∪{0} Takey0=(0 0 1) Itcanverifythaty0

∈cl(coneE)andy0∉vcl(coneE) 
Remark3 IfintK=∅inLemma4 thentheconclusionalsoisnotnecessarilyvalid Thefollowing

exampleillustratesit 
Example2 LetY=R4 K={(y1 y2 y3 y4)∈R

4|y1=y2=y3=0 y4≥0}and
E={(y1 y2 y3 y4)∈R

4|1≥y1 >0 y2=y
2
1 y3=1 y4 ≥1} 

Clearly KisaproperconvexconeandEisafreedisposalsetwithrespecttoK butintK=∅ Moreover 
coneE={(y1 y2 y3 y4)∈R

4|y4 ≥y3 ≥y1 >0 y2y3=y
2
1}∪ {0} 

Takey0=(0 0 1 0) Itcanverifythaty0∈cl(coneE)andy0∉vcl(coneE) 
Remark4 Itiswell-knownthatvclE=clEundertheconditionsthatEisaconvexsetandintE≠∅ 

FromtheproofofLemma4 itobservesthatvclE=clE alsoholdsundertheassumptionconditionsof
Lemma4 

MotivatedbytheideaofnearlyE-subconvexlikenessinarealseparatedlocallyconvextopologicallinear
spaceproposedbyZhaoetal 

[13]
 thepaperproposethefollowingnotionofnearlyE-subconvexlikenessvia

algebraicinteriorandimprovementsetinareallinearspace 
Inthefollowing unlessparticularlystated thepaperassumesthatK⊂Ybeaproperconvexconewith

nonemptyalgebraicinteriorandE⊂YbeanimprovementsetwithrespecttoK 
Definition2 LetS⊂XbeanonemptysetandF:S→2Ybeaset-valuedmap FissaidtobenearlyE-

subconvexlikeonS ifvcl(cone(F(S)+E))isaconvexset 
Remark5 IfYisarealseparatedlocallyconvextopologicallinearspaceandK⊂Yisapointedclosed

convexconewithnonemptytopologicalinterior thenDefinition1coincideswithDefinition3.1
[13]
 Infact it

onlyneedtoverifythat
vcl(cone(F(S)+E))=cl(cone(F(S)+E)) (2)

SinceEisanimprovementsetwithrespecttoK thenF(S)+E+K=F(S)+E i e  F(S)+Eisafree
disposalsetwithrespecttoK ThenitfollowsfromLemma4that(2)doeshold 

ForanonemptysetAinY thesupportfunctionalofAisdefinedasσA(y
*)=sup

y∈A
{<y* y>} y*∈Y* 

Theorem1 LetS⊂X beanonemptysetandF:S→2YbenearlyE-subconvexlikeonS Thenoneand
onlyoneofthefollowingstatementsistrue:i)∃x∈S F(x)∩(-corE)≠∅;ii)∃μ∈K

+\{0Y*} <μ y>-
σ-E(μ)≥0 ∀y∈F(S) 

Proof Assumethatbothi)andii)hold thenthereexistsx∈SsuchthatF(x)∩-corE≠∅ Itfollows
fromLemma3thatthereexisty∈F(x)ande∈Esuchthaty+e∈-corK HencefromLemma2therehave
<μ y+e><0 i e  <μ y><<μ -e>≤sup

e∈-E
<μ e>=σ-E(μ) Therefore <μ y>-σ-E(μ)<0 which

contradictstoii) 
Ifi)doesnothold thenbyLemma3 getting(F(S)+E)∩(-corK)=∅ Next itfirstproves
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cone(F(S)+E)∩ (-corK)=∅ (3)
Onthecontrary ifcone(F(S)+E)∩(-corK)≠∅ thenthereexistsy∈Y\{0}suchthaty∈cone(F(S)+E)and
y∈-corK Sincecone(F(S)+E)andKarecones thenthereexistsλ>0suchthatλy∈cone(F(S)+E)
andλy∈-corK whichisacontradictionandhence(3)doeshold 

Furthermore thefollowingwillshow
vcl(cone(F(S)+E))∩ (-corK)=∅ (4)

  Onthecontrary assumingvcl(cone(F(S)+E))∩(-corK)≠∅ thenthereexistsy∈Ysuchthaty∈
vcl(cone(F(S)+E))andy∈-corK Sincey∈vcl(cone(F(S)+E)) thenfromthedefinitionofvector
closure itcanobtainthatthereexistsh∈Y suchthatforanygivenε1>0 thereexistst1∈(0 ε1]satisfying
y+t1h∈cone(F(S)+E) Sincey∈-corKandcorK=cor(corK) thenthereexistsε2>0suchthaty+t2h∈
-corKforanyt2∈[0 ε2] Letε=min{ε1 ε2} Thenthereexistst∈(0 ε]satisfyingy+th∈cone
(F(S)+E)andy+th∈-corK Thiscontradictstocone(F(S)+E)∩(-corK)=∅ 

Moreover fromthefactthatFisnearlyE-subconvexlikeonS itfollowsthatvcl(cone(F(S)+E))isa
convexset HencebyLemma1 thereexistsμ∈Y

*\{0Y*}suchthat
<μ y+e+λk>≥0 ∀y∈F(S) ∀e∈E ∀k∈corK ∀λ>0 (5)

Letλ→+∞in(5) then<μ k>≥0 ∀k∈corK Hence<μ k>≥0 ∀k∈Kandsoμ∈K
+\{0Y*} Moreover 

letλ→0in(5) then<μ y>≥<μ -e> ∀y∈F(S) ∀e∈E Therefore <μ y>≥sup
e∈-E

<μ ee>=σ-E(μ) ∀y∈

F(S) 
Thisimpliesii)holds 
Remark6 IfYisarealseparatedlocallyconvextopologicallinearspace Y*isthetopologicaldualspace

ofYandK⊂Yisapointedclosedconvexconewithnonemptytopologicalinterior thenitisclearthatabove

Theorem1coincideswithTheorem3.1
[13]
 

3Scalarization
InthissectionwillestablishscalarizationtheoremofweaklyE-efficientsolutionsforvectoroptimization

problemsbyusingthealternativetheorem withnearlyE-subconvexlikeset-valuedmapinvolvingalgebraic
interior Considerthefollowingvectoroptimizationproblem:

(VP)min
x∈S
F(x) 

whereS⊂X S≠∅andF:S→2Yisaset-valuedmapwithnonemptyvalue 
Definition3 Apointx0∈SiscalledaweaklyE-efficientsolutionof(VP)ifthereexistsy0∈F(x0)such

that(y0-corE)∩F(S)=∅ Thepointpair(x0 y0)iscalledaweaklyE-efficientpointof(VP) 
Considerthefollowingscalaroptimizationproblem:(VP)μ minx∈S

<μ F(x)> μ∈Y
*\{0Y*} 

Definition4
[13]
 Apointx0∈Siscalledanoptimalsolutionof(VP)μ withrespecttoEifthereexists

y0∈F(x0)suchthat<μ y-y0>≥σ-E(μ) ∀x∈S ∀y∈F(x) Thepointpair(x0 y0)iscalledanoptimal
pointof(VP)μwithrespecttoE 

Theorem2 Letx0∈S y0∈F(x0)andF-y0benearlyE-subconvexlikeonS Then(x0 y0)isa
weaklyE-efficientpointof(VP)ifandonlyifthereexistsμ∈K

+\{0Y*}suchthat(x0 y0)isanoptimalpoint
of(VP)μwithrespecttoE 

Proof Assumethat(x0 y0)isaweaklyE-efficientpointof(VP) then(F(S)-y0)∩(-corE)=∅ 
HencefromTheorem1 thereexistsμ∈K

+\{0Y* }suchthat<μ y-y0>-σ-E (μ)≥0 ∀y∈F(S) 
Therefore <μ y-y0>≥σ-E(μ) ∀x∈S ∀y∈F(x) 

Conversely if(x0 y0)isnotaweaklyE-optimalpointof(VP) thenbymakinguseofLemma3 there

have(y0-E-corK)∩F(S)≠∅ Thusthereexist̂x∈S ̂y∈f(̂x)and̂e∈Esuchthat̂y-y0+̂e∈-corK 

Sinceμ∈K
+\{0Y* } thenbyLemma2 therehave<μ ̂y-y0>-σ-E(μ)≤<μ ̂y-y0 +̂e><0 which

contradictstothefactthat(x0 y0)isanoptimalpointof(VP)μwithrespecttoE 
Remark7 IfYisarealseparatedlocallyconvextopologicallinearspace Y*isthetopologicaldualspace
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ofYandK⊂Yisapointedclosedconvexconewithnonemptytopologicalinterior thenTheorem2coincides
withTheorem4.1

[13]
 

Inthefollowing itpresentanexampletoillustrateTheorem2 
Example3 LetX=R Y=R2 ={A×B∈R2|A=(a b) a∈R b∈R B=(-∞ +∞)} K=R2+ E=

K\{0} S=R+andF(x)={(y1 y2)∈R
2|y1=x y2≥x} Clearly 

K+=R2+ F(S)={(y1 y2)|y1 ≥0 y2 ≥y1} 
  Itfirstverifythat(Y )isareallocallyconvextopologicallinearspace Itisclearthat isatopology
withconvexneighborhoodbasisofzero 0 where

0={A×B ∈R
2|A=(-a a) a∈R++ B=(-∞ +∞)} 

Moreover TV1:(y1 y2) y1+y2isacontinuousmapfromR
2×R2toR2 Foranygivenneighborhoodof

zeroU thereexistsaconvexneighborhoodofzeroUsuchthat2U⊂U Therefore fortheneighborhood
(y1 y2)+U×U therehaveTV1((y1 y2)+U×U)⊂y1+y2+2U⊂y1+y2+U whichimpliesthatTV1isa
continuousmap Furthermore TV2:(λ y) λyisacontinuousmapfrom R×R2toR2 Foranygiven

neighborhoodofzeroU thereexistsaconvexneighborhoodofzeroUsuchthat2U⊂U Inaddition there

existδ>0andaneighborhoodofzeroVsuchthatλV⊂Uandλ'(y+V)⊂Uforallλ'∈(-δ δ) Therefore 
fortheneighborhood(λ y)+(-δ δ)×V therehave

TV2((λ y)+(-δ δ)×V)⊂λy+2U ⊂λy+U 
whichimpliesthatTV2isacontinuousmap Hence(Y )isareallocallyconvextopologicallinearspace In
thisspace itcanverifythatintE=intK=∅andcorE=corK=R2++ 

Inthefollowing takingx0=0 y0=(0 0)∈F(x0)andμ=(1 0)∈K
+ Obviously vcl(cone(F(S)-

y0+E))=R
2
+isaconvexsetandhenceF-y0isnearlyE-subconvexlikeonS Moreover (y0-corE)∩

F(S)=∅ Thismeansthat(x0 y0)isaweaklyE-efficientpointof(VP) Sinceσ-E(μ)=sup
e∈-E

<μ e>=0 

Then<μ y-y0>=y1+0=x≥0=σ-E(μ) ∀x∈S y=(y1 y2)∈F(x) 
Thus(x0 y0)isanoptimalpointof(VP)μwithrespecttoE 
Remark8 IfF-y0isnotnearlyE-subconvexlikeonS thentheconclusionisnotnecessarilytrue The

followingexampleillustratesit 
Example4 LetX=Y=R2 F(x)={x}and

K=R2+ E=R
2
+\{(y1 y2)∈R

2|0≤y1 <1 0≤y2 <1} 
S={(x1 x2)∈R

2|x2=0 -3≤x1 ≤0}∪ {(x1 x2)∈R
2|x1=0 -3≤x2 ≤0} 

  Clearly K+=R2+ F(S)=SandEisanimprovementsetwithrespecttoK Moreover corK=R
2
++and

corE=R2++\{(y1 y2)∈R
2|0≤y1≤1 0≤y2≤1} 

Inthefollowing takingx0=(0 0) y0=(0 0)∈F(x0) Obviously vcl(cone(F(S)-y0+E))=
R2\(-R2++)isnotaconvexsetandhenceF-y0isnotnearlyE-subconvexlikeonS Since(y0-corE)∩
F(S)=∅ then(x0 y0)isaweaklyE-efficientpointof(VP) However itcanverifythatforallμ=
(μ1 μ2)∈K

+\{0} thefollowingimplicationshold:
i)Ifμ1=μ2>0 thentherehaveσ-E(μ)=-μ1andthereeixstsy=(-2 0)∈F(S)suchthat

<μ y-y0>=-2μ1<-μ1=σ-E(μ);
ii)Ifμ1>μ2≥0 thentherehaveσ-E(μ)=-μ2andthereeixstsy=(-1 0)∈F(S)suchthat

<μ y-y0>=-μ1<-μ2=σ-E(μ);
iii)μ2>μ1≥0 thentherehaveσ-E(μ)=-μ1andthereeixstsy=(0 -1)∈F(S)suchthat

<μ y-y0>=-μ2<-μ1=σ-E(μ) 
Aboveall (x0 y0)isnotanoptimalpointof(VP)μwithrespecttoE 

4Lagrangemultipliertheorem
InthissectionwillestablishLagrangemultipliertheoremofweaklyE-efficientsolutionsfor(VP) 
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ConsiderthecasethatS={x∈D|G(x)∩(-P)≠∅} whereD⊂X G:D→2Zisaset-valuedmapwith
nonemptyvalueandPisapositiveconewithnonemptyalgebraicinteriorinZ LetL(Z Y)bethesetofall
linearoperatorsfromZtoY AsubsetL+(Z Y)ofL(Z Y)isdefinedas

L+=L+ (Z Y)={T ∈L(Z Y)|T(P)⊂K} 

LetT∈L(Z Y) DefineF+TG:S→2Yby(F+TG)(x)=F(x)+T(G(x)) Ifthereexistŝx∈Ssuchthat

G(̂x)∩(-corP)≠∅ thenitsaysthat(VP)satisfiesthegeneralizedSlaterconstraintqualification 
TheLagrangianfunctionof(VP)L:D×L+(Z Y)→Yisdefinedby

L(x T) F(x)+T(G(x)) (x T)∈D×L+ (Z Y) 
  Theorem3 Let(F-y0 G)benearly(E×P)-subconvexlikeonDand(VP)satisfythegeneralizedSlater
constraintqualification If(x0 y0)isaweaklyE-efficientpointof(VP)and0∈G(x0) thenthereexistsT∈
L+suchthat(x0 y0)isaweaklyE-optimalpointofthefollowingunconstrainedvectoroptimizationproblem:

(UVP) minL(x T) 
s.t.(x T)∈D×L+ (Z Y) 

and-T(G(x0)∩(-P))⊂(corK∪{0})\corE 
Proof Since(x0 y0)isaweaklyE-efficientpointof(VP) thenx0∈S y0∈F(x0)and(F(S)-y0)∩

(-corE)=∅ Hence 
(F(D)-y0 G(D))∩ (-corE -P)=∅ (6)

Fromthenearly(E×P)-subconvexlikenessonD of(F-y0 G)andbyTheorem1and(6) thereexists
(μ φ)∈K

+×P+\{(0Y* 0Z*)}suchthatforanyx∈D y∈F(x) z∈G(x) e∈E z'∈P 
<μ y-y0>+<φ z>≥σ-E(μ)+σ-P(φ)≥ <μ -e>+<φ -z'> (7)

Inparticular lettingz'=0in(7) itobtainthat
<μ y-y0+e>+<φ z>≥0 ∀x∈D ∀y∈F(x) ∀z∈G(x) ∀e∈E (8)

SinceGsatisfiesthegeneralizedSlaterconstraintqualificationandby(8) therehaveμ∈K
+\{(0Y* )} 

Takingk0∈corKsatisfying<μ k0>=1anddefineT:Z→Yby
T(z)=<φ z>k0 z∈Z (9)

Clearly T∈L+(Z Y) Takingx=x0 y=y0andz=z0∈G(x0)∩(-P)in(8)andfromφ∈P
+ it

obtainsthat
-<μ e>≤ <φ z0>≤0 (10)

By(10) therehave-T(z0)=-<φ z0>k0∈corK∪{0} Bymeansof(10) therehave-T(z0)∉corE 
Otherwise fromLemma3 thereexistse∈Esuchthat-T(z0)-e∈corK Consequently <μ T(z0)+e><0 i e  
<φ z0><-<μ e> whichcontradictsto(10) Noticingthatz0isarbitraryinthesetG(x0)∩(-P) itobtainsthat
-T(G(x0)∩(-P))⊂(corK∪{0})\corE Furthermore fromT∈L

+(Z Y)and0∈G(x0) itfollowsthat0∈
T(G(x0)) Thus itgetsthaty0∈F(x0)⊂F(x0)+T(G(x0))=L(x0 T) Hence from(8)and(9) itfollows
thatforanyx∈S y∈F(x) z∈G(x) e∈E <μ y+T(z)>=<μ y>+<φ z><μ k0>≥<μ y0-e> 

Thisimpliesthat<μ y+T(z)-y0>≥σ-E(μ) ∀x∈S ∀y∈F(x) ∀z∈G(x) Hence (x0 y0)isan
optimalpointwithrespecttoEfortheproblem (UVP)μ givenby(UVP)μ min

(x T)∈S×L+(Z Y)
<μ L(x T)> It

followsfromTheorem2that(x0 y0)iaaweaklyE-optimalpointof(UVP) 
Remark9 IfYandZaretworealseparatedlocallyconvextopologicallinearspaces Y*andZ*arethe

topologicaldualspaceofYandZrespectively K⊂YandP⊂Zaretwopointedclosedconvexconeswith

nonemptytopologicalinterior thenaboveTheorem3coincideswithTheorem5.1
[13]
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运筹学与控制论

向量优化问题弱E-有效解的代数性质

林 安1,朱 巧2,赵克全2

(1.重庆师范大学涉外商贸学院 数学与计算机学院,重庆401520;2.重庆师范大学 数学科学学院,重庆401331)
摘要:【目的】研究一类集值向量优化问题。【方法】利用代数内部这一概念,建立基于改进集而定义的集值映射邻近E-次似凸性的

择一性定理,进而应用该定理来研究集值向量优化问题。【结果】给出了基于代数内部和改进集而定义的弱E-有效解的线性标量

化结果和拉格朗日乘子定理,同时也给出了一些例子并对主要结果进行了解释。【结论】主要结果是对最近一些文献中相应结果

的改进与推广。
关键词:集值向量优化问题;改进集;代数内部;邻近E-次似凸性;弱E-有效解;标量化
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