%39 %% 114 BHod K FF R CEARRF R 2017411 A
Vol. 39 No. 11 Journal of Southwest University (Natural Science Edition) Nov. 2017

DOI: 10. 13718/j. cnki. xdzk. 2017. 11. 009

GFC-E=ZHH 1 GR-KKM EE K H
SMESLBYNR

R
oo TR 4 AR 22 B B4R, s BB 551700

HE: 5INTGFC-AZER, #57 GFC-EEX R T¢ GRKKM 2 2. 4Eh R, £ FIER TH5 GFC-A
TEHATHIRKAE, EXFRFAMERESLEAERZ R E.

% @ . GFC-A%%M; GRKKM seft; B AL; EHREX; £4

FESES: 0177.91 XEAARER: A MEHS: 1673 -9868(2017)11 - 0059 - 05

1956 4F, SCHRL1T] 9l A 7 B 5 25 6], 1996 48, SCHRL2 ] d vy 1 B 5 25 8] b i) FKKM B p i 3.
2000 4F, CHRL3] WF5E 788 M B 2 i) P (i GMKKM Wi 5 8, 2001 4, SCik[4] 51 A T H - & 25 ).
2005 4, SCHRLS ] 5IAT G- BERZS[H. 2007 4F, SCHRL6 ] 5IA T L W EER =S [E]. 2010 4F, SCHRL7] 51 A
T FC FEmas b, ASCH H BT GFC 2515 MHERT, 5] A GFC 5 %5 1),

ASCHTHSCERL2 — 9] MAHSGIES . LSRR E, JFal AW F .

BN B(X.Y,® HGFCZH. F: Y —> 2% RN GREKKM BESF, Z50F ¥ {yos s v, ) € (YD,
FAE

N:={xgs =5 x,) € (X)
(EEESO]
Viz, o oy 1'%} € (N

‘o

A

k
e (8 CU F(y, )

E1 O EX LG T X2 — 9] A KKM B4, HKKM Bt . FKKM Bt . GMKKM Bt & |
GLKKM M, R-KKM e 5 265 45 2.

EX2 WX,Y, ) HGFC-Z5MH, y e RNIELH. ZK XXY—>R:=RU (£} BRIET
erV*GR*Xﬂ‘ﬁ]%uM(ﬁIEI)E@v ﬁﬂ%ﬁ'v yov"'v y;,}6<Y>7 ﬁ?’{l ::{xov'"? I,;}6<X>7 @’T\%“

XV ix, sz, ) € (ND RV € oy (A0, ﬁogl_igf(zr, v, = )’(ﬁﬁjﬂﬁor}}ggif(l', ¥y, =)
E2 w25 T SCHRC4 ] m)T S - H- A (E0N) . SCERCT0 — 11 ] By)T S y-L- XF A4

O Wk HM: 2016 -07-08
ReETEH. ERARBHIELTHE(11361003).
EH R A CIFRECL962 -, B, STM KRN, #dZ, MEIIRAE S, FENFAEL ST,



2 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 39 %

(B R LA R Sk 12] i S 2. 2.

AR, ATAWM T 513

SIE 1 #(X.Y.®) K GFC %, y € RAFTH. f: X XY ——>RIZW. F. Y—>2% E XN
F(y): ={x € X: flax, y) <y WM, F(y): ={x € X: f(x,y) =7}, Vy €Y. MZK f ERX
F oy I y-GR- XA EMN) /24 HACY F & GR-KKM B

E3 S IGE T T OCERI3 ] T 2. 7, SCRRCA ] T B 4L 1, SCRRCI0] Ry 513 1.1 A K SCiEk[12]
5 #E 2. 1.

EX3 (X, d) NERZENE, (X,Y, &) HGFCZH. (X, Y, @, d) KA GFC-FER2H, #
XY {yes s v, €EXYO FFFEN: = {agy v, € (XD, i oy (A,) Cco(N). B(X,Y, &, d)
N GFC - R H (X, d) &, WX, Y, @, d) 5 GFC & =5 [H).

E4 D B, GFCERA MM 7OCHRI7, 12] M FCE R4, K, W s 17 skl —3] i
MR RS E] L SCERL4] B H -EEERsS]L SCERLS ] B G B i As RURISCHRL6 . 10 — 110 Y L o™ B 2 )4
Bl

2) HEXL 3, WX, Y, @, d) A GFC-EREAE, MIEEREN 2 € X, ¢, (e) =x.

EE1 WWX.Y, @, d) K GFC-FREZ M, F. Y —— 2% &4 R &S0 (4 6 e 5, )%k
{F(y)}yey AAMBRZMR Y HALY F j2 GR-KKM B4,

E A ey BABRSEER, WX Y {yo, =0 3,0 € (YD, D Flyo#0.lla" € D Flyo,
Lai=a i € {0, )y Ne= {zgs o0y x,) € (XD, WXV {2 wx, b €ANYL
x b=z

go,\mk):gpm(m:{x*}c[hoﬂy,)c/CJOF(yi,)
W F J& GR-KKM 4.

RZ, # F & GRRKKM B, WXV {yos o v, ) € XY FEFEN: ={xgs o0y, ) € (XD, AN

Viz, vovx, JEIND A

ox (A cj@o Fy,)
MH(X, Y, @, d) FrHN GFC -], i)
on (A) C on(A,) C co(N)

Pt

on (D) CjLiJO(QDN (4,0 M co(N) N Fly, »
M

Ay CCJ on (on (A, N co(N) N Fly, »
W F R B A, vt V]—O,"',k, colN) N Fy, ) ERMEE. N oy ELL oy (A,) ZEE,
TR ey (A N colN) N Fly) fE gy (A,) FRIHIE. oy BEE, o8 (e (4,0 N co(N) N Fy, )
A, P, JEiE 5 KKM & 2,

_fj)gowfl(gow (A) N colN) N F(y)) # 0

A i,
((px (A N coN) N F(y.)) # 0



%11 4 LI GFC-E = &) GR-KKM & 82 & I aF & 415 2 49 5 A 3

[
irjOFm) # 0
JITLA, WA F ()} ey A A BRI,

ES M G- S RHET T SCER(2] M E B 3. SCERE3] AsE EE 2. 1, SCiRCA] M 2. 1L SCER(S
A 2.1, SCERC6] AYBIHE 1, SCHRC7] A9 B 1, SCk(12] A9 B 3. 1 FISCHkl 18] Ay e B 2. 1.

EE2 BX.Y. D, d) NEFGFC-EREM, F. X —2" NEMBS . HF ' 2B S HEY.
F':Y—2YEXHNF (y): =X\F'(y), Yy € Y& GRKKM B},

inf u(F* (3)) =0
M{r € X: F(x) =0} 225 %K%,

IE EXCF . Y——2Y FclF (y): =clxF (). Yy €Y, WeclF " MR, i RE =
SR, N F & GR-KKM B, it olF & GR-KKM g, #EEH 1, {(IF " () ),y HARZHR. N
(X, Y, @, d) HEsHK GFC RN, X %4k, R

infp(elF " (y)) =infp(F* (y)) =0

PESCHk 3] MBI 4.1, N clF " (y) A B4,

ey
MEXLEF. Y — 25 K
ﬁ@);F*@)ﬂ@de*(z) Vyey

FORERB FIHEN . O F " R RAER. TEREE] ) olF " () AR AR il FREER . 455

WRL3] B9 BE 2. 4,
N FG) =N cyE ()

yEY yEY
T2,
{(r € X: F(x)=0} :DyF* (y) =

NF (NN dF () =
yeY z€Y

N FG) =N ey (y) =
yEY yEY

N clxy (F"(y) N chlF* (z)) =

yEY

N clF " (y)

yeY
LA, {x € X: F(x) =0} ks B4,
E6  EH2g— w7 SCEk2] M B 4L SCERE3 T A HEIS 2. 6 SCERLT ] A EBEE 2, SCER(10] 1Y
FEFR 2.1 FScmk[12] B2 HE 3. 2.
EE3I BX.,Y. 0, d) HEHE GFC-ERZEN, y € RFTH. ZH [ X XY —RET y &)
SCy-GR- MBI, 2T o iy FHBETFESEN,.
infp({x € X: f(z,yy)<7})=0

yeY
Mz € X: fx.y) <7, Yy €Y} BIESELE
iE EXF: X—2" K
F(x):={y €Y: f(x, y) >7} Ve e X
mx ¥y €y,
Fl'(y={x € X: flz,y) >7)



4 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 39 %

F'(y=X\F'(y={z € X: flx, y)<<7}
[y y) RF o 2y HBETRESN, 3cm12] W5l 2.2, Fr 2B EMERN, Hit, F' 2
HMEEMEN. W f(, y) XT vy &7 X r-GR- XTALME, #5381, F* & GR-KKM B, EEF
infu(F" () =infu{z € X: flas y) <7)) =0
MIEEH 2, (e € X: fa. ) <7. Vy€EY)={xr € X: F(x)=0) RIS E4E.

E7 O E 3 S RHEST T SCHER3] M B 2. 8. SCHEk[4] e B 4. 1, SCERC10] e B 2. 2, SCiEk(12]
M E B 3.3 FISCHRL 14 i 3 4.

EIE4 BWX.Y, D, d) NEEKGFCEmEM, f. X —Y WM, F. X —2" HEMH
b, G: Y—2" EXHNG(y): = {x € X: f(x) € F(a)}, Vy € Y BEBEMMEN GR-KKM
ol 455 HL

inf 41 (G(3)) =0
M{z € X: f(a) € Fa)) jedizs B4,
E EXZHFg: XXY—RN:

0 if f(x) € F(x)
gz, y): =
1 if f(z) & F(a)
i
Gy):={x € X: fx) EF())={x € X: glx, y) <0} Vyey

R EAMER, PEOCER[12] 5 2.2, g(a, y) KT 2 B 0-HBE T LIELMN. K G EGRKKM
WLl , JE5IB 1, g (s y) KT y ST X 0-GR- XFAHIMK. XA
i’g,l({x € X:g(x,y) <0}):inf,u((}(y)):0

PEHI, (r € X: f) € Fx)={x € X: g(a, y) <0, Vy € Y} ZiEx B,

S XK

[1] ARONSZAJN N, PANITCHPAKDI P. Extension of Uniformly Continuous Transformation and Hyperconvex Metric
Space []]. Pacific ] Math, 1956, 6: 405—439.

[2] KHAMSI M A. KKM and Ky Fan Theorems in Hyperconvex Metric Spaces [J]. ] Math Anal Appl, 1996, 204
298—306.

(3] KIRK W A, SIMS B, YUAN X Z The Knaster Kuratowski and Mazurkiewicz Theory in Hyperconvex Metric Spacesand
some of Its Applications [ J]. Nonlinear Anal, 2000, 39: 611—627.

(4] DING XIE-PING, XIA FU-QUAN. Generalized H-KKM Type Theorems in H-Metric Spaces with Application [J7. Appl
Math Mech (English Edition), 2001, 22(10): 1140—1148.

[5] & A, kA K BAH. G -MERSE PR KKM & B &R H RN [T 8 HZ b a2, 2005, 7(3): 273—279.

[6] WEN Kaiting. A Ky Fan Matching Theorem in Complete L-Convex Metric Spaces and Its Application to Abstract Econ-
omies [J]. Math Appl, 2007, 20(3): 593—597.

(7] ScFkE. FC-RE A A i R-KKM 2R xR 2 3 i ni 1 [T, 75 R 9 R 2 2 4 CH AR B2 5D . 2010, 35(1)
45—49.

[8] KHANH P Q, QUAN N H, YAO J C. Generalized KKM-type Theorems in GFC-Spaces and Applications [ J]. Nonlin-
earAnal, 2009, 71(3—4). 1227—1234.

[9] WEN Kaiting. A GFs-KKM Theorem in GFC-Spaces and the Application to Coincidence Problems [J]. Math Appl,
2015, 28(3): 533—539.



%11 4 LI GFC-E = &) GR-KKM & 82 & I aF & 415 2 49 5 A 5

[10] WEN Kai-ting. A GLKKM Type Theorem for Noncompact Complete L-convex Metric Spaces with Applications to Varia-
tional Inequalities and Fixed Points [J]. ] Math Res Exposition, 2009, 29(1);: 19—27.

[11] DING Xie-ping. Generalized L-KKM Type Theorems in L-Convex Spaces with Applications [ J]. Computers Math Appl,
2002, 43: 1249—1256.

[12] CIFRE. FC —FE 4 %5 (8] A1 1Y R-KKM 8 3 & X A48 43 AN AR gl sl g T [T, 0 IZ ek 43 B 24 4, 2010, 12(3)
266—273.

[13] WEN Kai-ting. GLKKM Theorems in L-Convex Metric Spaces with Application [ J]. Acta Anal FunctAppl, 2008,
10(2): 109—115.

[14] XI5 3. 584 H B as i) h 4R B8 KKM g #LRH [T]. PO R Il E R 2 24k CA AR R0D . 2003, 28(2): 159—161.

A GR-KKM Theorem in GFC-Metric Spaces

and Its Application to Coincidence Problems

WEN Kai-ting

Library of Guizhou University of Engineering Science , Bijie Guizhou 551700, China

Abstract: In this paper, the GFC-metric space is introduced and a GR-KKM theorem in it is established.
As applications, in noncompact settings, we obtain that maximal element sets, solution sets of variational
inequalities and coincidence sets in GFC-metric spaces are nonempty and compact.

Key words: GFC-metric space; GR-KKM mapping; maximal element; variational inequality; coincidence

REHE K M



BHERXFFHROAAAFZR http://xbbjb. swu. edu. cn % 39 %




