2015 4 7 H FERFEAZFZMRCERBFBO Jul. 2015

%32% ®#4H Journal of Chongqing Normal University (Natural Science) Vol. 32 No. 4
EEZESEHR DOI:10. 11721/cqnuj20150410

MERUPESH LRI EREBMER

KRR, Mek, ALse
(CE R BogagBe . R 401331)

WE:ABXBTLEATY int (SHF)=int S+HF,ZLTHNEAHINCHESHIABHEZANEN S, 44
FloresBazin ¥ AW E R , X T E AW AR KA AR B AFRE THRE B. £EBE B T,iEWHT cor (S+HF) =
cor STF. B TEALMRUAEL —ERRUME RBAH —ERRAFEELER., TRERENABUBTELRR
W —FH AR,

KEWR BE B INE R EE R

FES%ES:0221.6 MEKAR RS A XEHS:1672-6693(2015)04-0008-04

1 f& &R

1e] £ A i H A R SN B B 1) T 2% 1) 0 22 2 B 58 SCRY BIF 5 R J2 e P A B g AT 9 v - 3 i 1 1
FENES . RIS — PR G RAR s AT 58 02 ) & A0 Ak (0] AT 50 v R 5 B S A A 5 T, 1 ARE S R B AR Y BF
FEI H 5 EAR B T free-disposal 5 FR7E 46 25 R B0y TR WCHR(1-7 ],

2007 4 ,Bonnisseau & AN TE P R M HERIE B T H T free-disposal &% P, 2010 4F, Tammer % A
MAE P JEPHER S O T B2 T 3R free-disposal {1 Ps, 2011 4F, Flores-Bazan % A"/ EA P KN4 P i1
SRR T TR B, Ak Flores-Bazan 4 AWFSE TR B TG 1 — 2L 30 % BT, IR 7E ik B 454 T 1%
BTG RbR LS R . B S TR B A9 ST S 2R DL SCER 9 )4

ZCHk[8, 10-11 ] W9 TAEM I &, FEM I B FIEM T int (S+F)=int S+ F,cl (S+F)=cl
(int SHF) T HINALRIINAEBE S TR ES W EN M. 455 Flores-Bazan % A\ B AE 7E 52 28 M2
] R TR B L IR ERE B, FLIEM T cor (SH+F)=cor S+F,(S+F) = (cor S+F) .58 7 4%
P AL — 7 2 B B AR B8 — s R ARBOTF SR 545 5 . 8 TARUE A A AR N PR A A A e . T S R B 1 A
W&, XRS5 IR X B B M BT — Db R,

T4 A SCHE B — L2905 . R Ko o 4ERRJLE G250, H. .

R = {(x1sx25**52,) ‘1:,-20,1':1,2,'" sn} SRy = { (2152250 5x,) ‘1,->0,i=1,2,°" s},
cl S.int S,S ,cor S AR R S BIFFNA AL I ES KA AREONER

2 iz B TEEH—ERIMER

X—FRAR Y L ZS ], Flores-Bazdan Z5 A B BE BUIF.,
fRiI& B 0#4q€Y,.SCY. it ¢l S+R' . q¢ Sint S,

F1 A SCY AR B int SET,

F 2 AR SCY WEME B.S A—E RMERAS—E L.

T2 S B T B

xR HH#A:2014-05-28 f& B HH#3:2015-03-03 ) £& H AR A iE] : 2015-3-24 1353
BHTE :FHRARRAISETH (No. 113015743 No. 11271391 5 55 3k 5 PR 11 155 25 24 50 7 4 T 2000 9% By - %) 5 7 D i1 WF 52 A LT 0 38
5 H (No. CYS14136)
TEZE B A ok B, B W58 5 18 A ) 4 0 AL B8 , E-mail : mathwlzhang@163. com; @15 1E#& ¥ 7 4>, B ##% . E-mail : kequanz@163. com
I 4% 1 RR 3t 3k - hiep: //www. enki. net/kems/detail/50. 1165, n. 20150324, 1353. 031. html



E KTE.F.mERCTFREN - BEIHFREKR 9

318 11 & SCY NIEFE,S X T 0FqEY il 2% B, N int (cl $)=int S;cl (int S)=cl S,

513 20 W/ S.FCY IMAdEA S int SEJ L int S+HFS&int (S+F).

Tanka 25 AN FE M FIEM T int (S+HF)=int S+F, FREM B 44T LW A R 545

EE1 WS, FOY NHAIES4E,S £TF 049 Y iR B, W int (S+F)=int S+F,

iER 51 2 7 int SHFCSint (SHF) . HFHIEH int (S+F)Sint S+F,

YV x€int (S+F) THEXHFE—NELS U [FF 2 —USS+F, WHEE R HE rq€U, M x—rq€
x—UCS+F, Bl 2€S+rg+F. 1 SKTF 0#£qeY WREMRKE B, 1B xE€S+rg+F<int S+F,

o« BAEEMSS int (SHF)Sint S+F, TE S

i1 WS, FSY NMMANIEREE HIET 07q.q: €Y 2R B,

int S+int F=int (S+F)=int S+F=S-+int F=int S+cl F=cl S+int F,

E 3 S FOY HMAIEZE LT 0#4qEY W R BRI 1 458 BRI .

Breckner SIEH] THE F S 8B ol (S+F)=cl (int S+F) o7, FHEEIHTFEH .S T 0#4¢€Y W
RS BLF RRMHE ol (SHEF)=cl (int S+F) a7,

Bl1 4 Y=R*,H:

S={(x1,x2) ‘ 1<z, +x, ,1<12} U{(ll y ) ‘ 1<x ,O<IZ<1} sF={(x1,x2) ‘O<11<1,0<12<1} R
M cl (S+F)=cl (int S*+F)=S,

EE 2 ®S.FOY WMAAESE.S KT 0#4¢€Y Wi 2R B, W ¢l (S+F)=cl (int S+F),

R AR SCHR[ 8T 4.1 Ff SR, g=cl STR!, , ¢g=int S, # S+R' ,¢g+F=int S+F, #iig

cd (S+F)Zcl (S+HF)+RYqScl ((SHF)+RY g)&cl (int S+F),

A, BARA cl (int S+HF)Scl (S+F). UERE

it 2 WS, FOY NMAIESE . HET 074 .. €Y I 2 i B,

cl (int S+int F)=cl (int S+F)=cl (S+int F)=cl (S+F),
F 4 WS FOY AMAIES ST 0#4qEY W R B.HEIS 2 458 B AR .
EE3 WS, FOY HMAAESE, KT 04q.q: €Y Tl BB B,
cl S=cl F&int S=int F&int SCFC el S&int FESCTecl F,

B 1) EEIEM cl S=cl FSint S=int F,

47 cl S=cl F,MiH 518 1 /4 int S=int (cl S)=int (cl F)=int F;

Zint S=int F,LUH3[H 1 ¢l S=cl (int S) =cl (int F)=cl F,

2) T HRIEY cl S=cl F&int SSFTecl S, [RBLATIE ¢l S=cl F&int F=S&cl F,

5 cl S=cl F,N int S=int F,# 1M1 int S=int FCFZcl F=cl S;

Zint SCFCTcl S, FIH 18 ¢l S=cl (int S)&cl F&cl (cl S)=cl S.# cl S=cl F, IF ke

3R B TEAN—EREMER

X E Y RSt Zsa, FH Flores-Bazan % Aty B A 35 T 42 4 09 10 B 45 #0321 IR i% B
04qEY,SCY . ffif§ S“+R. , g=cor S,

E5 o SSY W R ERIE B cor SED,

E 6 WA SCY WM B LS A—E R ENA— R,

T 45 3B 40 0 0 S AR R | B

5138 3M W S, FSY AMAAES 4 cor SAD M cor S+HFcor (S+F),

EX 1P % STY,S WRENT N cor S={s€S|VhAEY,Te>0,V 1€ [0.e],5+1hE S},

EX 2U # SCY,.S MBS =(x€Y|ThEY,Ye>0,31€ [0.e] .2 TthE S},

513 40 W S, FOY A IESEHE L S +HF S (SHF)-,

Z B SCHRL10-11 A 58 TAE M IS & X 3 4 IR T FE R % B & TS MMAREE . o sclk[ 107
S, FEYH N MERE T cor (S+F)=cor STF, FfIflF#RME AN EE T . LiRgE St o,

Bl2 4 Y=R*,H S={(x1, 210 + x5, 1< ) U {(x1h ) [0y , 0 e, <1}, F={ (o} »20) | 12 -



10 FERFREAFFMBEAKBRFR  http://www. cqnuj. cn % 32 %

25,0 <1, 00, <1}, &84S
cor (S+F)=cor STF={(x,,x2) ‘ 2<xitax:,2<<x,} U {(x1s22) ‘ 1<zi+a2.0<x 0<xy}

EE 4 WS, FOY NHANIES4E,S KT 04qCY W BB B, W cor (S+F)=cor S+F,

WEBR 5[ 3 1% cor SHFcor (S+F) it HFUERH cor (S+F)Zcor S+F,

Va€cor (SHF) . HEXH XNT qeY FErER i 2—rq€ESHF. Ml 2 €S+rq+F. 454G ST 2
fBi% B, .M 2 € S+rq+FZcor S+F. K cor (S+F)Zcor S+F, U5

I3 WS, FSY AMAHEZEE, T 07q, ¢, €Y i R B By I

cor S+tcor F=cor (S+F)=cor S+F=S-+cor F=cor S+F=S"+cor F,

F 7 WS, FOY AWAIES AT 04 Y W R RIE B, IR 3 BIZ5 8 AR AT .

EES5 XS, FOY AMANIESE,S KT 04¢CY WM B, W (S+F) = (cor S+F)°,

PERR HSEiERH SH+RL.g=cor S,

Vx€cor S, HEXIT q€Y I rERL . S 2—r¢g€S, M 2€S+q=S+R g, # cor SSS+R) g,
255 SRR B 15 SHRL. &S +RY . gCcor S, ) S+R.L.g=cor S. Wt S+R} . ¢g+F=cor S+F, 4%
1P 415

(STHF) S (S+F) +R, ¢= ((STF)+R. q)* S (cor SHF)*
b BARA (cor SHF) S (S+F) . E K
iR 4 W S.FSY NN AEEE . DHIET 07q¢ ¢ €Y Bl B B, LU
(cor S+cor F) = (cor S+F) = (S+cor F)'=(S+F)*,

FE8 WS, FOY HMAIES L, 0l LT 0FqEY W R B MR 4 ME5 IR B AR o,

EE 6 W SCY WIEFEHXT 04q¢eY Wi B B, . N (cor S)*=S";cor (S°)=cor S,

HERA 1) 4R (cor S)* =S, TiE S°S (cor S)°,

V2ES,VrERL ., I SET 0FZ¢EY W EMIKE B, B 2+rq€S +RY  ¢Ccor S, Bl h=¢gEY,MXHEZ
e>0,%r€ [0se]l . Mt =r.FH a+t,h€cor S, MI{AE G E LG 2 € (cor S) . M« MWIEEMER
S< (cor S)“,

2) JAR cor S&cor (S°), i cor (S°)Scor S,

Vy€cor (S) . HENX T h=—qCY . fFTE ¢, >0.fifF yt+e, (—q)€ES. W yES +e¢g=cor S, H y 1
fEEMEF cor (S9)Scor S, WEEE

X F—BHES cor SA—E RIS A —E RAVK ML B N el 5 DUE . SSY BT
04q € Yl R B, s cor S JRAREIF 4, S SRR 4 .

Bl3 2Y=R,g=,DH S={(r1 a2 12<x + 22,210, 2<a) } U{ (a1 [ 1<y + 25, 0y , 0K
%)), BERSIGIE S KT 04q€Y WL B, . H..

cor S=cor (cor S)={(x1,x2) | 2<<x,+x w1 <0, 22,y U { (21 522) [1<<z)+2,,0<x, ,0<x,} »
S'=(S) =5.

EIE 7 % SCY NAEEEHRXT 0#4¢CY W LR B, U cor S=cor (cor S) ;S = (S)°,

B D Va€cor S, MHEE AEY X T (h—q) €Y AP E e >0 AL E (€ [0se]H x+i(h—q) €S, |
x+th€S+1q € cor S, Mt x € cor (cor S), 1 = MAEEM 1 cor SScor (cor S)., 7 — i, BARA
cor (cor S)&cor S,

2) M5IH 4 F1 S AR B £ (S) FRLGES (STHRLg) S (cor S) &S, # (SH) S, Ak, AR
ST (S, UE S

EES WS, FOY AMADAESE KT 07q1,q. €Y il 2R By, N

S‘=F‘cor S=cor F=cor SSF&ES‘&cor F&ES&F°,

WERR 1) EHIBUEH S"=F ©cor S=cor F,

# S =F i EH 6 15 cor S=cor (S°)=cor (F)=cor F;

#7 cor S=cor F, & 6 14 S*= (cor S)*= (cor F)*=F°,



Vol. 32 No. 4

Journal of Chongqing Normal University (Natural Science)

http://www. cqnuj. cn 11

2) BERRIEW S =FScor SCFCS, [RBAE S =F&cor FESCFe,
25 S =F, 0 cor S=cor F, # cor S=cor FCFCF'=S, [ A[{F cor FESCF°,

47 cor SCFCS  HHEH 6 FIEH 743 S°= (cor S) SF (S ) =S".# S =F, TIE e
1 i

ARSCAEARBE B T HE TR ER A RS R

T int (S+F)—int S+F S MER £ B B, Fi

FACE NS ACEA S TEW T cor (S+F)=cor S+ F S5 REUPE i, 3 6 25 B X i) 28 08 1k 8 5 1k R )
PE— b FE MR . B BT IT A R A 0 Rt TR A BT A X S o Al i — A AT T R Y
G —VERE & R BOTETENE A 04 1 B b A 5 1 R LA TR

SEHK:

[1] Zhao K Q, Yang X M. A unified stability result with per-
turbations in vector optimization[J]. Optim Lett, 2013, 7
(8):1913-1919.

[2] Zhao K Q. Yang X M,Peng ] W, Weak E-optimal solution
in vector optimization[ J]. Taiwan J Math, 2013, 17 (4):
1287-1302.

[3] Zhao K Q. Yang X M. E-Benson proper efficiency in vector
optimization[ ] ]. Optimization,2013,64(4) :739-752,

[4] Bonnisseau ] M, Crettez B. On the characterization of effi-
cient production vectors[J]. Econ Theory, 2007, 31(2):
213-223.

[5] Tammer C,Zdlinescu C. Lipschitz properties of the scalar-
ization function and applications[ J]. Optimization, 2010,59
(2):305-319.

(6] By, 5k 77 B, B ow 4. [a] 455 00 Ak ob ok 2 42 A9 X 4 2 o
(] DRI R 27 274 AR B2 B, 2014, 31(5) : 26-30.
Xia Y M,Zhang W L,Zhao K Q. Dual characterizations of
improvement set in vector optimization [J ]. Journal of
Chongqing Normal University: Natural Science, 2014, 31
(5):26-30.

(7] B B 504, 1) 5 A Ak 5] B e 557 AU 1 Lagrange e F &
HLT . HRITE R 2244 A SR B2 AL 2013, 30(6) : 22-24.
Liao W,Zhao K Q. A Lagrangian multiplier theorem of e-

Operations Research and Cybernetics

weakly efficient solutions in vector optimization problems
with set-valued maps[]J]. Journal of Chongqing Normal U-
niversity : Natural Science,2013,30(6) :22-24.

[8] Flores-Bazan F, Hernandez E. A unified vector optimization
problem : complete scalarizations and applications[ J]. Opti-
mization,2011,60(12) :1399-1419.

[9] Flores-Bazdn F, Hernandez E. Optimality conditions for a
unified vector optimization problem with not necessarily
preordering relations[J]. ] Global Optim,2013,56(2) :299-
315.

[10] Tanaka T,Kuroiwa D. The convexity of A and B assures
int A+ B=int (A+B)[J]. Appl Math Lett,1993,6(1):
83-86.

[11] Breckner W W, Kassay G. A systematization of convexity
concepts for sets and functions[ J]. ] Convex Anal,1997,4
(1):109-127.

C12] s eb 3 AT M. B B R 22 50R A . 1990,
Shi S Z. Convex analysis[ M]. Shanghai: Shanghai Science
and Technology Press.1990.

[13] B KR Lr. 4R & 0y e Ho i LD, 5 PC . 3 PRI K %,
2007,

Yang Y H. Convexity of sets and its applications[ D].
Chongqing : Chongqing Normal University,2007.

Some Topological and Algebraic Properties of Sets in Vector Optimization

ZHANG Wanli, LIU Jinjie, ZHAO Kequan
(College of Mathematics Science, Chongqing Normal University, Chongqing 401331, China)
Abstract: In this paper, int (S+F) =int S+ F is proved under the assumption B. Moreover, we get equivalent conditions about
two sets by the concepts of topological closure and topological interior. By means of the idea of Flores-Bazan et al, we present the
assumption B;. Under the assumption B; , we obtain cor (S+ F) =cor S+ F. Based on the condition of assumption B, , we get that
the algebraic closure is closed and algebraic interior is open and so on. These results extend and supplement various existing proper-
ties of sets under assumption B;.
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