M HECFFAN T2, 58 39 & = 10 3 Applied Mathematics and Mechanics
2018 4F 10 A 1 H Vol.39,No.10,Oct.1,2018

X E 42 :1000-0887(2018) 10-1206-07 N AR ) 2 i 2 4%, 1SSN 1000-0887

©
B X EHE RS EREREE
B4, HmE, KB, 2HE

(1. PR R e 5800240, EIK 400715,
2. R TR R¥ BUF 550408, &K 400067)

WE. FEMNE TS L e LIS MR 78 C- LM PR 2T, 8 Tk
S L n R o 55T R A PREALERE , R RNZZE S ST i) 4 1 [R]85 25 5 B
f A 0 20 P AE A B ) L T T AR SR G I A

X # W\, O XmEdn; RO, EE

HESFES: 035741 XHRARERD: A DOI. 10.21656/1000-0887.380279

5 F

i) HA 487 ) RN D R4 A T A T, D i e DA T 8 ) L ) i A [ ] AR
P ANSEEE R AT ST AR Bt T 58— HE 2R A5 1) i 49 45 [ AT 2 ) ) L 2 — S R 5 ik O 4
B, AEEFELENE | ELEE | IEENE | R FRE MRS AR SO P, YR E AT
T Peng S5 EAS bR AL T s, AESE M AAE T, BB T 5 S5 0] a2 2 R R (D)
WG T 2GR 78 M AR, Chen 50 BRI T - S5 SR AN o ARURIOMES, JEEMIRT
]k 149 i ) 5030 DDA 8 1) T TR i S5O S R A i A T s, BIFE T 5 1) i g 46 I RS LA
WLST Y Berge I R4k Han 554 BIF5Y 1) S 1m] X 47 7 A0 0L 42 1 e 1 L B 15 5
S ri] R4 A ) RS AR e IS 1) b R 2R RS, Wang 8517 RN AL AT AT R RS F SR AR T
AR bR AT, BETE T 2 S S 1) aak B (] R A WS 14 2 P 2R Sadeqi 45 L
bR AL T, AN MR A 2 PR, BIFSE T 1] kP4 A6 [ LA A 1) SR PR 4, O
FLAFFFE T 5 2347 ) BT B g B S 1) Lipschitz 7 2k S B 45 78 S T 22 W S5 ) SR 28 R fie
BAHE RBIZRIET, WHE T 2852 S pa i S (] U S5O WU AR 2 12 22 Al Hausdorff
ERESEAEAZ LL B SCRRIIR &, AR SC R BT SEAEANTG ZARBIST  BRANEEAT, f1D
PR C- AN, N2 TR &S Sl i A [ - 55 0 DL A9 b i A RRAIE , O£ B
AP AL 15 B S 1) ¥ ] AU f0h fige 5 A 2 T A

1 fl#& AR

TEARSCH, X, Y HI Z % =AW s ] AR € Y B9 — A HIh G, JFH i€ »= @ . Y™

« WFSHEHE: 2017-11-01; f&iTHHA: 2018-01-11
E€WA: ERHAPEREA(11401487) ; 8 RTTEAL S RTHTOTE TR (estc2016jeyjA0239)
BB BE2%2%(1993—) , 5 i +A (E-mail ; juxxmath@ 163.com) ;
Bmds (1984—) , 55 BI# 2, 1+ GEIR/ER . E-mail; J.W.Chen713@ 163.com).
1206



g

EH % % Me Jm Ah ik RO ZE [} 1207

JEYRXHEZS [, CHIXHEHECT B C = {fe Y . f(y) =0,Vye C} FFHEXC" ¥
WHEH C* = {fe Y : f(y) >0,YVy e C\{O} } .DRYIITHE, id D WHHELN (D), D
BN A int D JNeE C BOAESS I FEE BN C 9— 13, 45 C =cone(B) H O ¢ cl(B) . &%
B, ¢ # O MHMNY CHEARY FoeintC, BB ={feC . f(w)=1},B"={f¢€
C'. flo)=1}.B" & C* 55 = B3, B B ' MEHXTE = #ibE B™ =cl(B) .

WA X HEZS AN T4, FiA x A — 27 ZHEEBS . Sadeqi 2518 2B T I NIRRT X
i) gk P4y 8 i)

£x e A, it

Flx,y) N (-int€) =@,  VYyed. (1)

H FAESE BRI, SRR RS E AR D) IE B O Wk, 75 2245 % 18I (1) 1)
ERIE, e >0, fe B\{0}, ¥k« e A, #i15

(F(x,y) +ew) N (—intC) =, Vy e A;
Hx e A, TG
f(F(x,y)) +e &R, Vyed.

WARXWAESHN T ue M, M C ZIFH F:A x A x M— 27 JEH(HML Li 20 %
TR &S fh e, £« e A, ffifs

F(x,y,u) ¢ —intC, VyeA. (2)
kb, TR (2) RIS, e >0, fe B'\{0},$kx e A, flif§

F(x,y,u) +ew ¢ —int C, Yy e A;
Hx e A, flifg

f(F(x,y,u)) +& CR,, VyedA.

MAES A S FWSBA it b A e A C Y, BB &) Xl f K ) 5

Hxedr), ffitg
F(x,y,A) N (-A)=O, Vy e A(L), (3)

Hp, AU {0} 22PN, A: A2\ { D} DI F. X xX xA—-2\{ O} BHIEE
Wbt A(A) FoR ABIME, BIA(A) = U, AN ASCEEE A PR RISE, 1A =
intCfMA=C\{0}.

EX1 Fe>0,0eA, ACY, feB\{0} HFHAAS2N{DT} I F.X xX x
A= 2\{ D} AL,

(Dx € AX) FRAEST LI BR8N (3) 1 e- 5530 IR, a0

(F(x,y,A) +ew) N (-intC) =0, VyeAd(d).
(i)x € A(X) FRANES L4 H R (3) 1 - FTRUE, R
(F(x,y,A) +ew) N (-C\{0})=0, VyeA(Ar).
[ e A(A) FRAES) L w4 MR (3) 1 ef- TR, iR
f(F(x,y,A)) +& CR,, Vy e A(A).

W)x e ACX) FRATST i m A a8 (3) MsiA %, g
F(x,y,A) CC, Vy e A(A).
FRIHL, EET R R (3) (Y e- TR, e- ILRIREE, of USRI SUH
B IIEN S, (X)), S,(A),S, (X)) FLOQ(A) .
WAAS2N{ D GFX XX x A2\ { &} SR EREBEL RS, (1) RIS, (A)
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RIEFHIFH O <&, <&y, WS, (A) CS, (A)(WICHK[8] 313 2.1) A S, (o) Fl
S, (A) BAEERIFHO < &, <&, WS, (A) CS, (1),

T, )1 ULAAEE S ST X A R ) e - U, o- 5530 (U RISE A A0

1 4 X=R,Y=Z=R",A=[0,1],C=R’ = {(x,,x,) € RP:x, =0,x, =0} ,A(A)
=[-5,6+A"],0w=(1,2),e6=2, FHF.XXxXxA-2\{QJ} EXWNTF.

Flx,y,A\)=[x =A%+ 1,10] x[1+y* -1,50], VyeA(L).

B, RAEOA).HE -5<y<A+6,A e A=[0,1] B, BRE 1+ -1 =01EHK
V.FHHAFGEy-A2+1=20, Bla= A7 - LA, Q(0) =A% -1,6 +A%].

SRIG, KIS, (A),S.(A) JHBIFRE F(x,y,A) +ew =[x - A7 +1,10] x[1+y°
-A,50]+(2,4) HT1+y-A+4>0,50+4=54>0,8% Vxe [-5,6+A%], H(F(«x,
y,A) tew) N (-intC)=, UL(F(x,y,A) +ew) N (-C\{0})=O.

EX2 WERXMWIESHMTE, e >0, e A, ACY, HFHAAS2N{DT} 5,
XXX xA—=2\{D} ZEWAEEMGS.

(DA e A,y € E,x—>P(x,y,A) BN C- M%), IR YV, ,x, e E, t € [0,1] f#if5

tW(x,y,A) + (1 =) P(x,,y,A) = Y(ix, + (1 —t)x,,y,A) CC.

(A e Ax € E,y—>W(x,y,A) KA C-MEY, IR Yy, ,y, € E, 1t € [0,1] ffif5

W(x,ty, + (1 =1)y,,A) = (tW(x,y,,A) + (1 —1)¥P(x,y,,A)) CC.

@A e A,y e E,x—>W(x,y,A) FKHC- RN, FE7EO € int C, IR YV, ,x, € E, ¢

e [0,1],& > 0, flifs
g0 +1V(x,,y,A) + (1 —t)¥(x,,y,A) - W(E,y,A) CC.

EX 3 WX, X, JEPA Hausdorff Fdh i E25[0], u, € X, JFH T.X, — 2%,

(1) WERITF T(uy) BATEARIR V, FFHE u, AR U(uy) , A EE uw e U(y,), A
T(u) SV, PRI T 7555 w, AbJ2E 2R S,

() WERITFALEE x € T(uy) VIS x (EREABIL V, 7F7E u, FOARIR U(u,) , S XTR u e
Uluy), A T(uw) NV #D, TGS TTER u, 22T ELL.

WR THEX, W g— i LR g ny (P REZem) , WFR THEX, L2 B seny (2
HEELM)) R THE X, LRSS RS AR e Sy, AR T 78 X, FJRisgkn).

SIZE AN (MU T.X, > 22 FE u, e X, B FELN Y HACSTE R {u, } C
X, W u, —uy MR x, € T(u,), FfEx, € T(u,) fif5x, —x,.

SIE 2 Bk {A,.y e I'} fedndhasii) Z piiem R R 0, A, = J, Mo, .
A, Rt S 7 p i E dE.

SIE 37 XM Z BMAIEAN, E R X ARSI T4 F L E — 27 JR— (LT,
W FAEE R C- IRPUWNMEY ©F(E) + int C /&M =cl cone( F(E) + C) M.

2 BT I ) B LA b P BT
AT FEF B F T 2 MR C- IBUMAY, W5 e- 55U 00 1 bR fh g
EFHE1 e >0, e A, ACYIHFHAAS2N{D} DK F. XxXxA-2\{T}
PR AR S, (A) # D, FFH A e A,x € A(A) ,y—= F(x,y,d) J& C- IREUI™MEY,
A
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Sow(A) =ng* S (A) . (4)
ER JBIED] U, .S, (A) CS,(A) A x, e U, .S, (A), WAFTEf € B™ fiif5

S(F(xy,5,4)) +& SR, VyeA(r). (5)

I 2y @ S0 (M), WAETE— Ay, € AQA) HEAR(F(xy,50,4) +20) N (=intC) # @A,
FHE—1 2, € (F(xy,70,A) +eo) N (—intC) fHifFf(z,) < 0. XK Kz, € (F(xy,y,,A) +
sw), ﬁ&ﬁ%—ifo € F(xy,50,A), @'f%"zo =&, +ew TRAO > f(z,) =f(§, + ew) =f(&,) +
ef(w) =f(&) + &, W f(&) +& < 0,5K(5) THFLL U, ,.S,(X) CS,(A).

NHETEW] S, (A) CU, S, (A) A x, € 8,,(A), W

(F(xy,y,A) tew) N (-intC)=, VyeA(Ar).
FIrLL (F(xy, A(A),A) +C+ew) N (—intC) =, MIfii

cl cone(F(x,, A(A),A) +C+ew) N (-intC)=.
HAA eA,x e A(X),y=>F(x,y,A) J& C- IREUNHY, 513 3 1115 ¢l cone( F(x,A(A),A)
+C + ew) BTN MED B E A F AETE— LA KB R e YIN{O), flif5

inf{h(z):z € cl cone( F(x,,y,A) +¢, +ew),c, e C} =

sup{h(c):c e —intC} . (6)

KA 0 € cl cone( F(x,,y,A) + ¢, +ew), MM

inf{h(z):z € cl cone( F(x,,y,A) +¢, +sw),c, € C} < h(0)=0.
EER(6) A sup{h(c)ic e—intC} <0, TRAA(c) =0,VYc e int C.HH h BiELELNE
2R, WA h(c) 20,Ve e CARPEXMBHERESLH, h e €, ik e C*\{0} .HHFO0 e
C, WA F(x,,y,A) +e0 CF(x,,y,A) +ew + C HBXHEER y € A(X), Hh(F(x,,y,A)
+ew)=h(F(x,,y,A)) +eh(w) CR, XHHw eintCHHRe C\{0}, IILlh(w) >
0.2 f=h/h(w), WA fe B, f(F(x,,y,A)) +e CR,, Yy e A(X) , BEEx, € S (A),
XKW %, € UjepeSy(A) JILLS,,(A) C UjcpS(A) .

A BB FIE C- AT, ATAR BRSO U bR f A2 A, BISCER[ 3] g5 3 3.1,
SCHRL 6] 5 B 4.1 FSCER 10] P 5 188 2. AR WL FAE C- UM BT, ] IS RIR R E SR
AR PR AL SR, RISCER[ 4] H A B 3.3 SCER[ S ] A E B 4.1 FISCER[ 9] IS HE3.1. 5 & = 0, BRET F &
T 2 AR RAE C- BN A SRR, 2 B 1 RAH SCHRE 7] 5 138 3.2, 8 SCHR[ 12 rigaXi(4) ml %, C- Ik
PN SRR C- ™5 C- UM, BUEH 1 )T T SCHR[3-7,9-10 ] RIAHSCEE R

3 HZ)T X Ry TRl U A A B

T2 20N # T, feB A e A, R FHFEMRAT

1) A(A) RAEZS N4,

D)X €A,y e A(A) ,x—F(x,y,A) FFAAN) = C- MY,

YA eA,x e A(A),y—=F(x,y,A) TEA(X) /& C- 1.

WS, (A) —AE IFE S, () R,

WA %« € S (A),x, € S, (1) ikt e [0,1], WA x, =tx, + (1 —t)x, € A(A).
i S, BECATHL, fOF (%, ,y,A)) +& CR,, f(F(x,,y,A)) +& SR, M0 f(F(x,,y,4))
+18 CR,, (1 —0)f(F(x,,y,A)) + (1 —1)e CR,.THH

YOF(w,y,A)) + (1 =) f(F(x,,y,A)) +& SR, (7)
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44 2) i 48

F(tx, + (1 =t)x,,y,A) ©CC+tF(x,,y,A) + (1 —t)F(x,,y,A).
NHKfe B, W

SOF(x,y,A)) SRy +tf(F(x,,y,A)) + (1 =) f(F(x,,y,A)) . (8)
(7). (8) AlFF

S(F(z,y,A)) +& SR, +if(F(x,y,4)) +

(1 -0)f(F(xy,y,A)) +&¢ CR, +R, CR,.

JrLhw, =tx, + (1 = 1)x, € S,(A), RIS (A) 2N, JfF HE— k.

THE S, () R— g, HFHER N,_,.S,(A) # D HEMFHON) # D, SR
QX)) S, (A) #= D, L N, .S, () # O E5EGI 2 FER 1 AHLS, () 22— %
WA,

E2 YU F. X x X xA— RE, &2 L a8 (3) R0 SCHRL 61 Iri i it & S 2 a] &,
IFHY F T 1A R« EMEEE, EH 2 B SCER 6] Y51 3 3.3,

T, MU S, () R AR

2 A X=R,Y=Z=R*A=[0,1],C=R*> = {(x,,x,) € RP:x, =0,x, =0} ,A(A)
=[0,A* +4],0=(1,3),e =2, FHF.XxXxA—-2\{D} EXLWTF.

Fx,y,A)=(x —y+A -2,x-y-5), VyeA(Ar).
H TR AT F iR e B2 A R F(x,y, ) +eo=(x—y+ A, x—y + 1) . A
MW, NTHHE(F(e,y,A) +e0) N (-itC)=F , HfFx-y+A=0x-y+1=0, B«
=(y-1),, =48&Fx=(y-A),, =4, HILRTF v =48 S,, (1) =[4,4+A°], I\ifij
S,.p(A) SN iEiE A,

T3 Wfe B ,A e A, HNEHFMAT

1) A(L) BAEZ BN,

2) WA e Ay e A(A) ,x = F(x,y,A) TEA(X) X A(X) x A _FJ& R8s,

s, (A) ZHRY.

ERR 2 {x,} ©S,(A), HHx, —x, WA

f(F(x,,y,A)) +& CR,, Vy e A(A). (9)
AN SEARFFH {x, } CTAL), Filla, e A(X) SHEBER 2z € F(x,,v,A), HHT A €
A,y e A(A) x> F(x,y,A) TEA(L) X A(A) x A FR&THESR, k513 1 A, 17
Tz e F(x,,y,A) 15z, — 2. i (9) n15

f(z,) +&e CR,. (10)
Xt (10) A BRBR, FRA f(2) +& SR, iy, e S, (1) LS (A) ZH. O

LS S, (A),S,(A),S,, (A1) ZIRER.

EFHEA4 e >0,0(0) #T,A e A, B& TG

DAXeA xedA(N),y—F(x,y,A) fEAX) LR C- KUY

2) S, (A) fEB" LERT £ NFELM.

ny

/_g?#ng(A) CS.(A) €8,(1) =/_€L-;* Sy(A) & cl(fELIJB#SE,»(M). (11)

R X U, uS,(A) © S,(A) C S,p(A) s 1 78
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S.p(A) =le£* S (A). (12)

LA U8, (M) €S, () € S(A)=U, . S,(A) .

TUE U, S (A) Cel(UyepS, (X)) & €U, .S, (A), MAFLE f e B” ffiffx e
S,;(A) A h e BYIFHS = (1= 1/n) f + (1/n)h, n=1,2,3,, FiLLf, € B". @AM n—
4o BEf,— [ ERF]S, (V) E BT FXT AR TALN, Bt 5181 T e x, < S, (1)
CU, S, (1) it x, > x, Wl x e cl( U, S (A)) AiaA(12) AT G

E3 Mo =0, BROSA MG FORZSEA I WE, EE G R, TR U, S,(1) C
S, (A) ©8,0(A) = U, 5+ S, () Cel(U, S, (X)), BISCHRL 3] A5 IHE 5.3 SCHk[ 4] h iy e B 3.5 3Ciik
(9] B 3.2 DL R SCHRL 10] g5 | 38 2.2,

4 4% 1w

ARICFEZWFE T &S Sl i 2 [P R J LSS Ot , 3 ik 28 (a1 J LS (B Ak ) A
TEVEAR B RR B C- AU, S TR &2 ) Sl i B (R o - 5 30 R Ak A A A
ik, JEAR B AR ACS R ST T8 25 S i)tk 4 i [ AT DA A% 4 )32 36 P 3 5 245 49 152 W)
PGSR IR PE , E B T SCHR[3,6-7,9,13-15 ] YR RAG R,

2 2% 3k ( References) .

[1] LUC D T. Connectedness of the efficient point sets in quasiconcave vector maximization|[ J].
Journal of Mathematical Analysis and Applications, 1987, 122(2) . 346-354.

[2] GONG X H. Connectedness of efficient solution sets for set-valued maps in normed spaces[ J ].
Journal of Optimization Theory and Applications, 1994, 83(1) . 83-96.

[3] CHEN B, LIU Q Y, LIU Z B, et al. Connectedness of approximate solutions set for vector e-
quilibrium problems in Hausdorff topological vector spaces[ J|. Fixed Point Theory and Ap-
plications, 2011, 2011(1) . 1-11.

[4] HANY, HUANG N J. Some characterizations of the approximate solutions to generalized vec-
tor equilibrium problems[ J]. Journal of Industrial and Management Optimization, 2016, 12
(3) . 1135-1151.

[5] PENG Z Y, ZHAO Y, YANG X M. Semicontinuity of approximate solution mappings to para-
metric set-valued weak vector equilibrium problems[ J]. Numerical Functional Analysis and
Optimization, 2015, 36(4) . 481-500.

[6] LIXB, LISJ. Continuity of approximate solution mappings for parametric equilibrium prob-
lems[ J]. Journal of Global Optimization, 2011, 51(3) : 541-548.

[7] WANG Q L, LI SJ. Lower semicontinuity of the solution mapping to a parametric generalized
vector equilibrium problem/[ J . Journal of Industrial and Management Optimization, 2014,
10(4) . 1225-1234.

[8] SADEQI I, PAYDAR M S. Lipschitz continuity of an approximate solution mapping for para-
metric set-valued vector equilibrium problems| J]. Optimization, 2016, 65(5) ;. 1003-1021.

(9] Whiw, MEa. &2 ) &6 EE RO i e[ ], thEREE . B, 2017, 47(3) .
397-408.(HAN Yu, HUANG Nanjing. Stability of efficient solutions to parametric generalized
vector equilibrium problems|[ J ]. Scientia Sinica. Mathematica, 2017, 47(3) . 397-408. (in
Chinese) )

[10] GONG X H. Efficiency and henig efficiency for vector equilibrium problems| J]. Journal of Op-



1212

2] Sk 4 A ) AU DA S S ) 3

[11]

[12]

[13]

[14]

[15]

timization Theory and Applications, 2001, 108(1) . 139-154.

GOPFERT A, RIAHI H, TAMMER C, et al. Variational Methods in Partially Ordered Spaces
[M]. New York: Springer, 2003.

LI Z F, CHEN G Y. Lagrangian multipliers, saddle points, and duality in vector optimization
of set-valued maps[ J . Journal of Mathematical Analysis and Applications, 1997, 215(2) .
297-316.

Wun , 227, Hilbert 5[] 43 4] 1744 (] 819 ik Halpern AR MBI [ I 7. I %G
A%, 2017, 38(9) : 1072-1080.( YANG Li, LI Jun. Modified Halpern iteration and viscosity
approximation methods for the split feasibility problems in Hilbert spaces| J |. Applied Mathe-
matics and Mechanics, 2017, 38(9) : 1072-1080.(in Chinese) )

PR, FREL, A4 08 D-n-E- BEAZENS S s gie[ J]. BHECEERM %, 2014,
35(9): 1020-1032. ( PENG Zaiyun, LI Keke, ZHANG Shisheng. D-n-E- semipreinvex vector
mapping and vector optimization[ J]. Applied Mathematics and Mechanics, 2014, 35(9):
1020-1032. (in Chinese) )

B, 2, sk, m R A R AR RS E N[ ]. I AL, 2013, 34(6)
643-650. ( ZHAO Yong, PENG Zaiyun, ZHANG Shisheng. Stability of the sets of effective points
of vector-valued optimization problems|J]. Applied Mathematics and Mechawics, 2013, 34
(6): 643-650.(in Chinese) )

Connectedness of Approximate Solution Sets to

Parametric Generalized Vector Equilibrium Problems
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Chongqing 400715, P.R.China;

2. College of Mathematics and Statistics, Chongqing Technology and
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Abstract. Several approximate solution sets to generalized vector equilibrium problems were
studied. The scalarization characterization of ¢- approximate solutions to parametric generalized
vector equilibrium problems was established by means of the C- subconvexlike property of the
involved mappings. Further, the connectedness of the 2 types of approximate solution sets was
derived with the scalarization methods. Finally, the relationships among these approximate so-

lution sets were obtained under some typical conditions.
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