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fift AR Hausdorff 2 JEZE (1) 0 ZVE JEAT AR ST 2 AE 5 A i8R 1Y, L B2 UL, i M5 /2 Hausdorff
TR RE A RIS H, 77 #E Banach %3 [i] ' Zhong I Huang" " A\ —A~ il I [1]
T RN R TR ATy AU SRS 0] i 03 AN A R AR MU Hausdorff T 2 %
SR FEAr S R B A T, BT Hausdorff 3145 17) J 23 [a] w1 190 28 2 550 i) 2 007
[)8, Anh F1 Hung'™ 25t 7P SCHEER H (v,) A H, (y,) , FEIEB T BA7140 I X H 2 10]
R 5 Hausdorff 1% 252 B 780 B 2542,

SZSCHRL18-19 1 1A &, A SIS B Z 5B B pR L b (x ) 1HE—28 8™ 85 [l i 4001
[t it et 1Y) Hausdorff 22V 8 56, 8 SOZIR BT 45 Hh il 24 pYAELe b i Ak R B -, 45
SRR BB T HE Stk e, WF90 2880w 2 400 )83 ik W35 1) Hawsdorff 1% 224, JF:
H 20 I A5 25 R A V. T AR T — SRR 1 45 2R

1 & AR

ARSI X, Y, Z, P J2JRiRi Hausdorff #ifhafE2s[0],A C X B C YA T C P RS
RAEHEI €. X -2 XEE x € X, A C(x) & ZTHHMNHEEH int C(x) # J.K:A X
I'—2" T:A x I'—2° BB, A x B x A x I — Z ZH5 0080 B f(x,t,x,7 ) = 0 XHE
BxeAte BRMye fEA0T.

FZIEAT PGWVQEP: fffEx € K(x,y) flt € T(x,y) MEEy e I

flx,t,y,y) € Z\ —int C(x), Vy e K(x,y ).

FEIARNE P

1) WR f(x,t,y,y) =f(x,t,y), W PGWVQEP BALE{L N Zhong F1 Huang' ™' AR

2) W f(x,t,y,y)=(t,y —x), W PGWVQEP BHELE{L K Chen 251 11 X S8k 1] 54
AR ANER

3) #X=R",Y:=R",Z:=R ,C(x) =R, ,K(x,y)=A,T(x,y)=T(x), f(x,t,y,y)={t,
y —x), W PGWVQEP ##1iB{L A Aubin Fl Ekeland " f1% Stampacchia 287 AN 452,

ML= y e TicE(y)={x e X: x € K(x,y) } JHS(y) ¥/~ PGWVQEP Hyf#ss, H
F1S(y)={x e E(y):3t e T(x,y),s.t f(x,t,y,y) € Z\ —intC(x),Vy e K(x,y) } .IE
ASCh R S(y) JEZ.

I TR B — e 5 3 R G AR A St IR

X AP X MY &N EaE ], G X — 2" SRR E ML

(i) FR G TR x, € X AbJ2 T34 (lse) 1, AR XHMERTG 2 V N 6(x,) # S HIFEV C
Y IAETE x, BIAPIR U(x,) , AT RER x € U(x,) BV N G(x) # T

(i) F% G TS x, € X AbJE FESE (use) B, RN Y PR EALS G(x,) BIFFEE V, AT
xo AR U(x,) ,HAEXHMEREMN x € U(x,) A G(x) CV;

(iii) FR G 7E 5 x, € X AbJ2 Hausdorff |2 %2 ( H-usc) {9, AARXT Y 5 S BT R F4R38 B
FHE x, 48R U(x,) € X, % G(x) € G(x,) + B,Vx € U(x,);

(iv) X GTE x, € X Ak Hausdorff T 21825 (H-Isc ) 1Y, IARXT Y S AL EIT4R 5L B,
T x, BYABIE U(x,) C X, 15 G(x,) € G(x) + B,Yx € U(x,);

V) R G 1Ef x, € X A RESER IR G E S x, € X BER usc [, X2 Isc 1

Wi) FX GTE& x, € X AbJE: Hausdorff JELERY 5 GHE . x, € X BEJE H-usc [, & H-lsc 1Y,

i) FK G fER x, e X AL, %M { (x,,y,) } CgraphG:={ (x,y) 1y e G(x),(x,,
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y.) — (x0,5,) } A(x,,y,) € graph G;

i) Fx G 7E X L2 Isc(resp. usc,H-Isc \H-usc) [, AR EHELER x, € X #JE 1sc(resp.
usc H-1sc H-usc) B.FR G 7F X [REL: (H-E20) m, R ETE X RS use (H-use) Y, X2
lsc(H-Isc) HY.

SI3E 172020 R X Y R A ], G X — 2" RARH AT

(i) R GTEm x, € X AbJE use 19,00 G 7E 4 x, A H-use 1Y 02, W2R G 75 x, Ak
H-usc M H G(x,) 280, 0 G 7E 55 x, 4bJE use .

(i) 402k GTEM x, € X A H-lse 19,00 G 7E 5L xy A2 1se B Z, WAR G 76 8 x A2 1se
FH G(x,) 50,0 G785 x, 4bJ& H-lse 1.

(i) G 7E55 x, € X A0Sz 1se B9, Y HAUCYX X PEREWE x, —x, I {x, } A{EE y, €
G(x,) ﬁya € G(x,) ’fjiif%a:ya Yoo

(V) #7 G HA R, GRS x e X AR use 1Y, 5 HACYSX X PR L x, —x, BIM {x, }
Ry, e G(x,) BNy, } Ay, € G(x,) F—DFM{y,} C {y,} [li15y, =y,

5138 22 90 X, Y 2™ Hausdorff #i4 b it 25 B AW €. X — 2" W{EE x e X, A
C(x) J& Y PRFAIMNHEH int C(x) # Due: X — Y IREMEMSS int C(-) MELLERE B e(-)
FEESEN), Hoe(x) € int C(x) JEEMBES V. X >2" A V(x) =Y\ —int C(x) & LA Epr
EIPREE, X XY >R FE(x,y) =min{ r e R:y € re(x) - C(x) }, N
(1) & V,C J2&use B9, & (-, ) JRIELEN;
(i) é,(x,y) <rey ere(x) —intC(x);
(i &, (x,y) =rey ¢ re(x) —int C(x).

2 PGWVQEP 2% B ki 51

TEATT KA 43 PGWVQEP RS E] Bt s &, I 18 & i 8 M B AE A SCh ik K Fl
THAx I PESHEAEME, VA CHEX LR use B, fTEA X B x A x I' FIEESN.
EX 2 PR g:A x T — R & PGWVQEP AYZ500 Bl ki %, 4
(i) g(x,y) <0, Vx € K(x,y);
(i) g(x,y)=0=x € S(y).
SEEy e I'EXREh:AxT —>RUTF .
h(x,v) =,;;}£‘?y)yef?({}}w§e<x’f(x”’yn’) ) Vx e K(x,y).
HONSHERE (x,7) e AX T, B K(x,y) M T(x,y) 558 & M fIRESM T L 2R ER.
EE1  h(x,y) & PGWVQEP (IZ%LaI B sk %L,
iE EXEE Y .E(N) xBxT —»RAUF:
¢ (x,t,y) =yergilrr}y)§e(x,f(x,t,y,7>), Vx e E(I'),teB,yel,
Hrp
E(CT) =7LEJFE(7) =U. {x e Aix e K(x,y) }.
(i) B Py (x,t,y) < O-ﬁiE7£-1E&ﬁ7£(xo’to,7’o> € E(y,) xB Xrﬁﬁg‘l//(xmto,')%)
> 0,

0 < ¢<x0at0a70> = min fe(xo,f(xo,tmya?’o)) =
yeK(x9,70)

g(’,(x()7f(x() 1t() 5y5‘y0) ) ’ Vy € K(xo ’7()) .
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SHEBESEM e(x,) € C(x,), My =x,
E.(xy, f(xq,t),%0,7,)) =&.(x,,0) =
min{ r € R:0 € re(x,) - C(x,) } =
min{ r e R: —re(x,) e —C(x,) } =
mn{reR:r=0} =0,
HERE ¢ (x,t,7,) > 0T,
Y(x,t,y) <0,
T g
h(x,y)= min min &,(x, f(x,t,y,y)) <0, Vx e K(x,y).

teT(x,y) yeK(x,y)

(i) Hy &, A fIESEE R TSR, 3T Yy e Toh(x,y) =0 B HACKHELE L e T(x,
y) fiifs

Y (x,t',y)=0
A
yerg(lxny)f (x, f(x,t",y,y))=0
A
E(x, f(x,t',y,y)) =0, Vy e K(x,y).
A 2 20, AR S AU EE y e K(x,y) A
flx,t'y,y) ¢ —intC(x),
A

flx,t',y,y) e Z\ —int C(x),
Hp x e S(y).

FEA AR T A SCHR AR SO SRR B R A 2 TS AL IESCER [ 191100, B RS E8] B R R A2
SRy 3, IR ZOR ¢ HAERETE, MASSO R B R ECZ S8y P8, i HZOR ¢ R AR,

EIE2 hEAx T FRESH.
iE () BIEM A EA X T FRTFHESEN M EE e e R, BUFH (M) { (x,,7,)} C
X x IR (x,,v,) = (x0,7) ,h(x,,7,) <a, I
h(x,,y,)= min min f (x,, f(x . t,y,v,)) <a,

teT(xy,vq) YeK(xy,vy)

TSR e, e T(x,,y,) HifF
h(x,,v,) = min £, (x,, f(x,.,6,,9,7,)) <a

eK(xgy,

[

o &, REgin, T‘X x FL KiE2: H BARE, A fE y, e K(x,,v,) , {15
ge(xa’f<xa’ta9ya’7a>) = I{Hny f (xa’f(xa’tot’y ya)) Sa. (1)

K,T & usc W) HEAEMH, AR — Fliz Ve, By, —y, € K(x,,7,) ,t, —t, € T(x,,7,) FI=
(1) Btk FRA
E(xy, f(x0,8),50,70)) S a
TREXt, € T(x,,7,) H
min §(xo’f(xo’ 0 YY) S a,

yeK(xg,v0)

At
h(x,,%,) = min min § (x, f(x0,6,9,7,)) < a,

teT(xg,v9) yeK(xg,v0)
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BRW, TR 0 € B OKTHE L (x,p) h(x,y) <o) RHIE, B A & FH AL,
(i) SRJGIEMH b J& FREELE S HME R b € RV BUFH{ (x,,7,) ) CXx T2 (x,,y,)
- (xo,'}’o) h(x,,v,) = b.H
h(x,,v.,) = 7y(nin : ;(nin )fe(xu,f(xu,t,y,'ya)) =b.

MEE a fTEt e T(x,,v,), B
min  &,(x,, f(x,,t,y,7,)) =b. (2)

yeK(xq,7a)

TR, € T(xy,y,) N THEX x I' b8 HEA B, i (2) 7, e, e T(x,,y,)
Bt —t,, Hif5
min ge(xa ’f(xa ’ta7y’7a)) =b. <3)

yeK(xq,vq)

Wy, € K(x,,y,) , N KIEX x I F&Elsc (I HZEER, X (3) 5,1y, € K(x,,7y,)
Wiy, —y,, 15
£, (%o f(Xe 0, YasVe)) = b (4)
KN &, 1 f RS XS = (4) Ul IR A
E.(x0, [(x0,8,,50,7,)) = b.
R, iy, Moty BAEREPER K, T 1 SR
h(x,,v,) = min min £, (x,, f(x,,t,y,v,)) =b.

teT(xg,v0) y<€K(xg,70)
XRY], XHMEE b e R KPHEL (x,y) :h(x,y) = b} 2RI A 2 RS,
ZE LR, h 7EA x T FIRIESER. O

3  PGWVQEP S M 1) Hausdorff 1% S

TEIXFRSY , 57 PGWVQEP i M Hausdorff 1% 2% 1) 782 55 14,
EIE3 X ARBE, KEAXT PiESHEAEEME, THAX T 2 use WHEAFE
.0 S 75 I ERER use 09, UM B H BAT R,
iE (a) SOEZRE STES y, € T AARSE use WS S(y,) THEE U R T i e
Yo — Yo MM {y, } AR x, € S(y,) \UMHER o #RAT.
Hx, e AHAREE Wx, —>x, e A.KTEAX T PSS HEHARME, M KIES (x,,7,)
AR, XA x, € K(x,,v.) W x, € K(x,,7,) .
BMIER x, € S(y,) MR x, ¢ S(v,) H N x, e S(y,) ,fetEe, € T(x,,v,), Hifs
flx ,t,,y,v,) € Z\ —int C(x,), Vy € K(x,,y,) . (5)
HI T TR (x0,7,) A2 use B H A B0, AR — etk ik e, —t, € T(x,,7,) .H&
Bx, ¢ S(y,) M 1Ey, € K(x,,7,) 15
S(x0,t,,Y0,Y,) € —intC(x,). (6)
O KTES (x,,y,) WS Ay, € K(x,,y,) iy, —y.Hy, € K(x,,v.,),
H=(5) Al
S(x, .. ¥.,Y.,) € Z\ —intC(x,) . (7)
G5 Xy Yot Ve BIWCSIME, FINIESEME, CC) MMERA(T) A
S(x0,4,,50,70) € Z\ —int C(x,),
XHR(6) T, ik x, ¢ S(y,) AL, Bl x, € S(y,) CUXSMEREa A x, ¢ UM
SRR S HE TR usce 1.
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(b) idy, e I'2EEM, BBy, } CIx, eS(v,),(x,,7,) = (x,,7,) JH(a) M
T, Sy x, € S(y,) , NIt STE I M.

(¢) WHRSTED P, TUSTEE y € T'H S(v) A TRYAFE AR EH, S &
HA B, O

TS 1 R AERE 3 T K SRR .

Bl1 iIcX=Y=Z=P:=R ,A=B:=[-3,3],I'=[0,3],C(x)=R,,K(x,y):=[-3,y),
T(x,y)=[0,3],H f(x,t,y,y) =x(y —x).

HZ B K AN use BYLAAL 238 3 19 Fir A 25 1 340 2 HU2 B use 98 LT, K A2
usc .Yy, =00, K(x,y,)=K(x,0)=[-3,0),ltV=(-4,0) D[-3,0)=K(x,0),
XF (x,y,) HEERAE U, Ay, > 0F(x,y,) € UM K(x,y,)=[-3,7,) 2V, K(x,y,)
V.

SiPUNER =R

{-3}, y =0,
S=100. =31, 4 e (03],

BAERAIE S(y) 76 T EASE use BRI Y y, =0 BV =(-4,-2) DS(0)={-3},
XHERE v, BIARIR U, 454 v € U0 € S(y) ¢ V.lEX 1H,S(y) 1y, AR use 1.
PR, 2 3 3 o6 T K SE B SR AS T Bk .

IR 1 AR 3 A, A A G111 h3), 5 S #E T 12 H-usc 1.

ZICHK[4,14,16, 19 ] FYJR &, 45 AT B B,

H,: %55E v, € I W X g S iR S IFBER U, FF7E R £ p > 0 Fily, — 4BV (y,) , 1f
HXHMEE y € V(y,) Flx € E(y)\(S(y) + U) , A h(x,y) <-

BTk, WE5E H, Bk AR,

EE4 R KMTHEA X T FESHBAREE T X PEAREEIFEE U, 12

Yoy ::er<y>S\lfRy>+U>h(x’y> )
W) H, B BACEXT X s S R T 4RE U, A
lirilms/up Y,(y) < 0.

iE A H, O, BIXET X d s s AR B IABIR U fEEp > 0 Flly, B— 4RI V(y,) , XF
TRy eV(y,) FMlx e E()\(S(y) + U) , Hh(x,y) <-p, XEREMEE v € V(y,),
A v,(y) <-p, Hit

lirynj/tlp Y,(y) <-p <0
RZ T X RIS RIS U, 25
0 = lir;njrup v,(y) <0,
WIFETE y, BI— 8B V(y,) WHEE y e V(y,) 4

1
V(y)<-p=—280 <0,

5
I SHMEE x € E(y)\(S(y) +U), A
hix,y) <-
BRI H, 7. O

T SR TR H,, 3615 PGWVQEP fi# el H-lse B 785000 BPELE R,
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EES5 M AREEKMTHEX x T FREESNHEARM, fAEAXBxAX T &
HELEREL, W S HE T 12 H-lse B9, Y HAUCYIHER v, e I BIX H, BOL.

iE (a) RAEZEM H, 857, (HSTEy, e T' AR Helse 1, WIZETE X 5 S A94R8 U
M {x, b AR y, M {y, ) W2

x, € S(¥)\(S(y,) +U). (8)
HEHL 3 H, S(y,) BERE A Ex, e S(y,) i3 x, —x0. BN U X P RHILREL, B
PAFEAE X R A5 B ¥ A5 T 4888 B,( B AB, C B,, YA e [ - 1,1]) 1§18 B, + B, + B, C U( L.

SCHR[20]) LA, SHEE & € (0,1],F (x, + &B,) N E(y,) # D(x, + eB, N x, KFH) .
BN KRR (xy,7,) & FRES  MUF RS T x, W x, e K(x,,y,) B {x,} B55
{x, ) (HZWERE XHEZ B, HBA x, € (x, + eBy) Fl(x, +&B)) N E(y,) # DAL L, €
(x, +&By) NE(y,) WAL, ¢ S(vy) + B WNFTES, € S(v,) BiftE, -6, € B HAB,
SRR, WA X, - x, € B, H
X, -0, =(x; —x,) +(x,-8y) +({; -6,) € By+B, +B, CU.
EHLEWRA x, € S(y,) + U, 53(8) FE. AL
{s 2 S(vg) + B,
HIBEE H, BT AFAEp > O3 h(L,,v5) <—p JIHL, e (x, +2B,) Jillx, € (L,
+B,) ST By, HEH 2 Al h 76 X x I’ FRESH, H I
h(x,,7,) <-p <0,
R
h(x,,v,) = min min &,(x,, f(x,,t,y,v,)) < O.

teT(xg,70) y<K(xg,70)

b K, T SR FEE G € T(xy,7,) .y, € K(xy,7,) W2
§.(xy, [(x4,8,,50,79)) < 0.
H51HE 2
f(x0,t0,0,70) € —int C(x,),
X5x, e S(y,) HHFE, ik STE I & H-lsc /.
(b) B STE T & H-lse B9, {H H, TEHELE Sy, e T AW HEI 4 F1, FE7E X H e
A — AR U, 36 2 im sup,, ., W, (y) =0( W, (y) 24 g SCHED) AR L v, — v,
My, s C Il
lim ¥, (y,) = lim su h(x,y,) = 0. (9)

Ya Y0 X €E(7y) \(S(vy) +U)

HH E(y )\(S(y,) +U) REEH hIEESMN, I x, € E(y,)\(S(y,) +U)

R Y(y,) =h(x,,y,) .HXO)H
ylgrr;h<xa,vm> =0.

K H B A B, A ik x, —>x, € K(x,,7,) «H h BESYE A h(x,,y,)=0H
x, € S(y,) JHAHMEES € S(y,), TLERBI =M { 6, },6, CS(y,) LS, —>6 . XHN
x, € E(y)\(S(y,) +U) Jillfix, -6, ¢ UBWMIRAx, -6 ¢ U.X5x, € S(y,) F)&,
WCH, ML v, e I #R L. O

T, S L) 2 R 3 ORISR E S,

B2 iIcxX=Y=P=R,Z=R*,A=B:=[0,3],I:=1[0,1],C(x)=R>,K(x,y):=[0,1],
T(x,y) =Ly, 1], flx,t,y,y) =((y —x0)m"" =5,(y —x)7"™") 7w N,
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AHESUEE P 5 0 55 (AR 2. BT
fla,t,y,y) e R\ —int R, Vy e K(x,y)
1 S(y) =10} . 24K ,S 2 Hausdorff 7 ZE[1).
THEIEATEE v, € T H, WAL B e(x) = (1,1) € int C(x) =int B2, N
h(xy) = min min £(x, f(x.ty.y)) =

teT(x,y) yeK(x,y)
min ~ min max{ (y —x)w'"' =5, (y —x)w'""} =
teT(x,y) yeK(x,y)
. . -1 _
min  min (y —x)w' =
teT(x,y) yeK(x,y)

min (0 —x)w'™"' =—x.
teT(x,y)

SHEE v e K(x,y) ,h(x,y) <O0,HYx=00FAh(x,y) =055 L& PGWVQEP HyZ%E] R
PRI B L ER vy, € T,U(0)=(-¢e,e) F0 <& <vy,,Wp=cMEBNIS, A
h(x,y) <-p, Yy € (y,-8,7,+9),
Vo e E(y)\(S(y) +U,(0))=[¢,1],
BIXHE R y, e I',H, ST,
B3 ieX=Y=Z=P:=R ,A=B=[-3,3],I=[0,1],C(x) =R, ,K(x,y)=[-1,1],
T(x,y) =12 +y*} flx,t,y,y) =1(y —x).

HEES
(10, -1}, y=0,
S=1 1y, y #0.

I, S(y) 75 I LA H-lse ILIRFESIE H, 7555y, = 0 A M e(x) =1 € int R,
h(x,y)= min min)t(y—x)=

teT(x,y) yeK(x,y

min t(-1-x)=("+9)(-1-x).

teT(x,y)

SHER S BABIR U= (- &,8) Flp > 0,HH0 <& < 1, BULST O BIFEHI{ v, } (0 < vy}
<p) %, =0 € E(YI;)\(S(‘Yk) +U), H
h(x,7,) ==7vi > —p.

L, H, 7685 v, = 0 AR AT

PAE G54 E T 3 .5 Fg B 1 A 3545 PGWVQEP f# it Hausdorff 3% 2% 14 763 W82 45128

EE 6 R EH 3 FEH 5 th SRR 2, W S 7E I' T J2& Hausdorff #2194 HALY
SHE®E v, € I',H, 7.

IE AR 3 PR, S #E T B2 use 1Y, SURHI HHA BE.4 5658 1
(1), ST I' "% H-usc .

S R S AR W AHME R v, € T, H, 2R, W STE I )2 H-lse .45 G
FEX 1 HeH, S 7E I’ 2 Hausdorff 2L,

7 STE I & Hausdorff SEZE), W) S I & H-lse FIHHERRS F1, 3 HEE y, e I',H, &
T 1. O

a4 ) 4 S E L 6.

B4 iLX=P=R,Y=Z:=R*A:=[0,6],B:=(1,[-1,1]1)",I=[0,1],C(x)=R>,
K(x,y) =[2,5],T(x,y) =(1,[y*,1])", f(x,t,y,y) =2(y - x)t.

iE GyHE R 4 BT 2R Gl i B AR A S(y) = {2} /SR S /& Haus-
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dorff FELERY). T, S b H, R ER R e(x) = (1,1) e int R, A
h(x,y)= min min § (x,2(y —x)t) =

teT(x,y) yeK(x,y

min  min max [2(y - x)t], =
teT(x,y) yeK(x,y) 1<i <2

min  min max{ 2(y —x),2z2(y —x) } =4 - 2x.

ze[y2,1] yeK(x,y)

SHEE x € K(x,y) ,h(x,y) <0, HXMx =20 h(x,y)=0.2%, 1 & PCGWVQEP S %L
[ B PR B A E W y, € T,U(0)=(-¢e,8) M0 < & <y, Hlp=2s FAEWENYS, H
h(x,y) <-p,
Vy e (yy=8,7,+08), Vau e E(y)\(S(y) +U.(0))=[2+¢,5],
B XHEE vy, € T H, J&ari.

4 4

ARCEZWIGE T Hausdorff $ b ) 2 25 1] th 1) — 28 S 5007 55 1) 12 008 i 7] 5 ( PG-
WVQEP ) i Besf i) H-E 2ebe 25 10 T — A BRI B AN 22 3 P AR e P pr et Ak R B, 4R
87 PGWVQEP fif i H-1% 22 1 SR 255 BB B 7 — T3 TS PGWVQEP B AH G ] B 1)

FesE P, OB N — METHRE A BRI A TR

Bst A SO O B E PR A KA AT A A H Efkscx_jt B =
(2018PY21) M # PRAZ i KA A AL Y 2R3 H (201810618104 ) X4 3L BE

£ % ik ( References) ;

(1] BLUM E, OETTLI W. From optimization and variational inequalities to equilibrium problems
[J]. The Mathmatics Student, 1994, 63. 123-145.

[2] BIANCHI M, HADJISAVVAS N, SCHAIBLE S. Vector equilibrium problems with generalized
monotone bifunctions[ J|. Journal of Optimization Theory and Applications, 1997, 92(3) .
527-542.

[3] ANSARI Q H, OETTLI W, SCHLAGER D. A generalization of vectorial equilibria[ J|. Mathe-
matical Methods of Operations Research, 1997, 46(2) . 147-152.

[4] LONG X J, HUANG N J, TEO K L. Existence and stability of solutions for generalized strong
vector quasi-equilibrium problem[ J]. Mathematical and Computer Modelling, 2008, 47(3/4) .
445-451.

[5] GONG X H. Continuity of the solution set to parametric weak vector equilibrium problems|[ J].
Journal of Optimization Theory and Applications, 2008, 139(1) . 35-46.

[6] GONG X H, YAO J C. Lower semicontinuity of the set of efficient solutions for generalized
systems| J |. Journal of Optimization Theory and Applications, 2008, 138(2) . 197-205.

[7] ANH L Q, KHANH P Q. Semicontinuity of solution sets to parametric quasivariational inclu-
sions with applications to traffic networks ii: lower semicontinuities applications| J |. Set-Val-
ued Analysis, 2008, 16(7/8) : 943-960.

(8] ANH L Q, KHANH P Q. Continuity of solution maps of parametric quasiequilibrium problems
[J]. Journal of Global Optimization, 2010, 46(2) . 247-259.

[9] KIMURA K, YAO J C. Semicontinuity of solution mappings of parametric generalized vector e-
quilibrium problems[ J]. Journal of Optimization Theory and Applications, 2008, 138(3) .
429-443.



a8 &= M ¥ M o= T & & ) N 461

[12]

[13]

[14]

[15]

[17]

[18]

[19]

[20]

[21]
[22]

[23]

KIMURA K, YAO J C. Sensitivity analysis of solution mappings of parametric vector quasi-e-
quilibrium problems| J ]. Journal of Global Optimization, 2008, 41(2) . 187-202.

Bk, Sl a7 0RO A RS 1 A 7EME AN Hadamard & @1 J]. W 4
124, 2015, 36(6) : 651-658.( ZENG Jing, PENG Zaiyun, ZHANG Shisheng. Existence and
Hadamard well-posedness of solutions to generalized strong vector quasi-equilibrium problems
[J]. Applied Mathematics and Mechawics, 2015, 36(6) : 651-658.(in Chinese) )

PENG Z Y, PENG J W, LONG X J, et al. On the stability of solutions for semi-infinite vector
optimization problems[ J]. Journal of Global Optimization, 2018, 70(1) . 55-69.

PENG Z Y, WANG X F, YANG X M. Connectedness of approximate efficient solutions for gen-
eralized semi-infinite vector optimization problems| J]. Set-Valued and Variational Analysis,
2019, 27(1) ; 103-118.

LI S J, CHEN C R. Stability of weak vector variational inequality[ J]. Nonlinear Analysis:
Theory, Methods & Applications, 2009, 70(4) . 1528-1535.

CHEN C R, LI S J. Semicontinuity of the solution set map to a set-valued weak vector varia-
tional inequality[ J |. Journal of Industrial and Management Optimization, 2007, 3(3) . 519-
528.

CHEN C R, LI SJ, FANG Z M. On the solution semicontinuity to a parametric generalized
vector quasi- variational inequality[ J |. Computers & Mathematics With Applications, 2010,
60(8) . 2417-2425.

ZHONG R Y, HUANG N J. Lower semicontinuity for parametric weak vector variational ine-
qualities in reflexive Banach spaces[ J]. Journal of Optimization Theory and Applications,
2011, 149(3) ;. 564-579.

ANH L Q, HUNG N V. Gap functions and Hausdorff continuity of solution mappings to para-
metric strong vector quasiequilibrium problems| J]. Journal of Industrial & Management Op-
timization, 2018, 14(1) ;. 65-79.

ZHONG R Y, HUANG N J. On the stability of solution mapping for parametric generalized vec-
tor quasiequilibrium problems|[ J]. Computers & Mathematics With Applications, 2012, 63
(4) . 807-815.

AUBIN J P, EKELAND 1. Applied Nonlinear Analysis| M]. New York: John Wiley and Sons,
1984.

BERGE C. Topological Spaces[ M ]. London: Oliver and Boyd, 1963.

Gerstewitz C. Nichtkonvexe dualitat in der vektaroptimierung| J]. Wissenschafliche Zeitschift
der Techwischen Hochschule Leuna-Mensehung, 1983, 25. 357-364.

LUC D T. Theory of Vector Optimization, Lecture Notes in Economic and Mathematical Sys-
tems[ M]. Berlin; Springer-Verlag, 1989.



462 S S35 1] AU A ) LR RS 14 - 2 22 I

Characterizations of H-Continuity for Solution Mapping
to Parametric Generalized Weak Vector
Quasi-Equilibrium Problems

SHAO Chongyang, PENG Zaiyun, WANG Jingjing, ZHOU Dagiong
( College of Mathematics and Statistics, Chongqing Jiaotong University
Chongqing 400074, P.R.China)

Abstract: The stability of a class of parametric generalized weak vector quasi-equilibrium prob-
lems (PGWVQEP) in Hausdorff topological vector spaces, were studied. First, a parametric
gap function for the problem was given, and the continuity property of the function was stud-
ied. Next, a key hypothesis related to the gap function for the considered problem was presen-
ted, the characterizations of this hypothesis were discussed, and an equivalence theorem for
the key hypothesis was given. Finally, by means of the hypothesis, the sufficient and necessary
conditions for the Hausdorff semicontinuity of the solution mapping to PGWVQEP were ob-

tained. Examples were given to verify the obtained results.

Key words: parametric generalized weak vector quasi-equilibrium problem; solution mapping;
parametric gap function; Hausdorff lower semicontinuity ; Hausdorff continuity
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