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Hor ) b2 yf P eREL, Ty 3 G A IE L

% G: CxC—RE—VHRELNG(u,u)=0,Yu e C. BN MR EERK—x" € C,
fdifs

G(x",y) =0, VyeC. (4)

[E(4) B e C RN IR (4) BOF R824 LA SEP(G) B2,

H TSR R (4)  FRATHBGE - 5L G C x € — ¢ i T R AT

(Al) G(x,x)=0,Vx € C;

(A2) G B B G(x,y) + G(y,x) <0,VYx,y € C;

(A3) lim, ,G(x +t(z -x),y) < G(x,y) , NI EM x,y,z € C;

(A4) PRELy = G(x,y) &M TS,

93— D5 I R E B ARY SRR T € — C 76 F(T) FoREARALIRIE (3) Z —Fe i, X FF
FIIVF 257 SOR VLR AR A S (W3R 1-2]).

ANAHTAESCHER[ 3 1, 28 THE SEP(G) N F(T) RAG—IT, il A2 A (2) AT
[p N el AW ke NT1i0] SSeS AA 1 BT
1
G(y, ,u —u-vy,,y, —«x,) =0, YueC,
(¥, )+r"< Yus¥ ) (s)
x, =, f(x,) + (1 —a,)Ty,, Vn=1,

UEBR T — A S S0 B

B E JE—5C Banach %5 0], CJ2 EZ2— AESHIAIMN T4 & { T, } & C L2 — TR AEY"
JemLg A, RS 150 < A, <b < 1,Vi= 1. $% M Shimoji ZEHSCHk[ 4], WL
n=l, WATEL—WEZW,. C>CUWT.
Uywir =1,
Uoy=A, T, U, ...+ (1 =x)I,

U/L,k:/\k Tk Un,k+1 +(1 _/\k>17 (6)

U,=A0,T,U,;+ (1 =A,)I,
W, :Un,l =A T Un,2 + (1 =)l

BT, Colao 2P 5T T F IR «, € C 2 XIIREARFS) {«, }
x, =a, vf(x,) + (1 - a, A)WS1 52 - Sfi”xn, Vn=1, (7)
FEUE TIRH {x, } MBI 2™ e F:=N}_ 1SEP(G ) N N7 F(T,) , T HIZ S T AR
I3 AN -
((A=-9yf)x",x-x") =0, Vx € 7. (8)
% Plubtieng il Punpaeng"*’ , 55 Colao %' A3 &, AR SCAHY H 9 J2: A By L 55 16 45 A9 Kl 1 18
T, 42— R BB R AR A UL TSR— A 30, e Mg — 55 AR sk R i A AR
Bl S P R A — A IR P A6 B A AR TR i R, T LB — AR AN SR AR i RIS
M, — LRI SUE BELE Hilbert 75 [H] A HE 42 T%ﬁ@_b AR BHFMET T Colao
25T Plubtieng 45 Colao %5 Yao 2517 Ko HAl A AR A 25 5.
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1 25 iR

—WUR @, C— CFRIy - F5EAR I (FRIFR A 55 FR4EIG ) ) AN SRAF A — 21 A 3 1
PREL ¢ :[0,0) = [0,00) ffifF ¢ 7£(0,00 ) FIZIER,p(0) =01 H
[ @(x) ~P(y) | < e -yl -&Cllae=-yl), Va,y e C.
PEFEB, AR ¢ (1) = (1 = a)i,0 € [0,0) , € (0,1) WSS RGEWAR & i C EY—
HEAEH B o« BE4E IR,
513 1.1"°" & E & — Banach 55[A], CJ2EZ— M T4 W T. C— CR—IEY KM%, ifi
D C— CJ&—55 AR, W R 1H P 258 10T .
(1) To & J&55 4011
(i) X —1 e (0,1), % x —1 P(x) + (1 — ) Tx IR, 1 EHi TR E AR
{x,
x, =t ©(x,) + (1 — 1) Tx,
A E .
SIE 1.2 & (X,d) R—58& M EERZS ] 00 T, X — X &—55 R4, W 778 X
A ME—A B
S5IE 1.3 W AT ). C— CR—TRBEIEY KIME, H N=_ F(T,) # 0,%{W,} .
C— C M (6) % LHLETF 1.
() X —n=1,W, 2 Y 5K, MA F(W,) =N F(T,);
(i) X —x e C KA RE—TEBEE kIR lim,_, U, x F77E;
@) iy T LR W, ¢ — C.
Wx =3LIQW,I x :,!HEU”*Ix’ Ve C
FEIE F(W) =07 F(T,) BARY SRR, FEARZ A Ty, Ty, - KA, AL, - RIS W-
AR,
SIEE1.4" AT} CoCR—ITMIEMAEY SKIE, H N7 F(T,) #0,%{W,}.
C— CEH(6) & XA W K & ¢ WTERA T4,
lim sup | Wx = W_ x| =0. (9)

n—w xek

SIIE 1.5 W G. € xC— x —REUH LR (AL) ~ (Ad) W Bg—x e HFr >0,
HH—FK/THEX—HJM% S,: H—C;

S,(x)={zeC: G(z,y)+%<y—z,z—x>20, VyEC}, (10)

WS, RE3E A 1Y, 1 LR 2518 AT

(1) S, ZHAEMT

(i) S, JESRAEY TR BN, || S, x =S, vy | > < (S, x =S, y,x —y),Vux,y € H;

(i) #(S,) =SEP(G);

(iv) SEP( G) SZF M.

51#1.6° & {r,} C(0,00) B—WETr > 0 HFHL B G: C x C— x —RECH

FAF(AL) ~ (A4) M EE—n =1 5581 5 AR 7%, € LS, M S, X 4—x e H,
ﬁ
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]ig} S, x-S «f =0. (11)
2 FE g R
EE2.1 WCREHPZ—AEZHHNTE AT ) C— CRE—TREMIEY skMZ, G,
Cx C— Rk =12, KRE—WHREWHELME(AL) ~ (A4) i1 7= N SEP(G,)

NNZ L F(T,) #0, i ®: C—CRE—y-FERPUR Bk {r,, ), {r,} BTIEBINTSH,
HBXE—k e {1,2,-- K} Jim, Tpw =T > 0. XT—rLBl iﬁW IEIL:EE{T } ﬂ]{/\ [ 55v
(6) th—HEFTA MBI, X —k e {1,2,-- K} Ffg—n=1, &S, 6, M, £
(10) H—HFEpr A B B X —x e H,

kan(x)z {z e C: G(z,y) +%<y—z,z—x> =0,YVy e C} .
’ k,n
W {x, b Rl UE R FA
X, =, <D(x)+(1—oz)WSl 82 ka %, , n=1, (12)

He {a, } /2£(0,1) HIFH, #15 «, —>0(éln—>°°) W {x, ) SmIEBLT 2" e 7, H "
IETEEI’J S0 AN GG 2 I — i

((I-DP)x" x—x") =0, Vx e T, (13)
HEMT, x" =P, & (") ,WHNT " J& N AR ] R E— i .
min % 1% + h(x), (14)

H b J& @ BB eREL
IERA A HAUERIRE S L T A,
(D) JEik {x, } B Em
HAEUEIN A —n = 1, f U8 LR v, .C — C.
Vix)=a, ®(x) + (1 —a,)W, Sil.”sz.” Sf‘K,"x, x e C
SRS R, FL L MG L3 R LS R X —k e (1,2, K} BBE—n=1,004W,
s, HESIEARY IR Bf
[V, =V,yll sea, [@(x) -P(y) || +
(1 -a,) WS, S, S x=WS S Syl <
a, o=yl =¢Clla=-ylI)} + (1 -e)lla-y] =
[ -yl —agClle-yl), Va,y e C.
OIER TV, S AR, S L2 AR~ x, € CfifSx, = V, w, . i {x, } SEEEM.
(I) BLUE {x, b JEA A
MTEMp € 7,48,=5, S, =S, A
lx, -=pl*={a, ¢>(x ) +(1 -a)W,S,x, -p,x, —p) =
a,(P(x,) -P(p),x, -p) +a{P(p) -px, -p)+
(1 —a,){W,S,x, -W,S, p,x, —p) <
a, e, =pll =¢Cllx, =p )3 e, —pll +
a(P(p) -px,—-p)+(1-a)lx, -pl’=
lx, =plI* =, Cllx, =pl) Iz, -pll +a{P(p) -p,x, -p). (15)
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Witk A
(llx, -pl) < @) -pl, HE—n=1
B, {x, ) A B0
() BIEXH g —k e {1,2,+,K}

lim [, - S, x| =0. (16)
FI b, g 15 WE5EG, S, AR R, EOHMERAERN p e T, A
IS, 2 =p > =18, x-S, pl*<

<ka,ux" - ka.”p’xn, _p> =

1 )
SIS =p 17+ oy =p 7 = i, = SE o, 1

H
lx, =S, x, 12 < llw, =pll* = 1S, x -pl~ (17)
L E=2(D(x,) - W, S, x,,x, - p) FHHEHAERX
lx+yll*< llx]*+2yx+y), Va,yeH, (18)
i
lx, ~p 1% = lla, @(x,) + (1= a,)W, S, 8 w55 p* =
| (W, S!S o8 x = p) +ay(D(x,) - W, S, %) || <
IW, S, S, S5 2 =pll?+a,é(BAHKA(8)) <
IS5 % =pll* +aé,. (19)

X RAK(17) , B

lx, =S8 2, [I° <af,.

HAFA {x, } %ﬁnﬁﬂ’a, AW, S, x, } AR HIERE o, >0, NIl «,&, — 0. 5H
| x, —ka‘nxn | —o0, Mn— oo, (20)

FEIRATFFIAN B LS (16) BT, B4 (16) S— k> & o, SEETRATEN & &
FA L R (19)H

lx, ~p > < W, 8} 8% o8k o8k 2 —p P +ad, <

Mon 2,0 TK,no 1t
IS oS % =7 +af,. (21)
AP
k
IS5 S x-pl =

k K k k
|| S’;,n.” S’K,nx" - Sflvy,xll * Sr;:v,lxn - P || =

|| Sf{:l.”“. S/I‘i(’"xn - X, || + || sz.”xn - P || =
k e k k k
|| Sr{_‘_lly,,'“ S:\K’"xn - Sr{_‘_l]'”xn || + || Sr;++lly,,xn - X, || + || Sr;’,,xn - P || =

Tk+2,n TK,n Th+l,n T

1S5 eSe, % =, b+ IS w =2, 1+ 1S5 %, —p | <
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- K
IS5 w -pll + D 1S —x, I - (22)
k:l;+l
5t (22) fRA(21) , BHLR A
K _ K
L, =p 1< (2 1S x = |+ 2085 =p ) D 1S x =, I +
k=k+1 k=k+1
(23)

|| sz’nxn - p || : + ané‘:n .
FER(17) PH k= k, HIF5
lx, =S- 12 < llx, =pl* - | Sf;,,,xn -pl’
i (23) =t (24) W15

IS5 x, -, |12 <

(24)

K _ K
(> 08w —x #2085 %, —pl ) D IS x| e,
k=k+1 k=k+1

AL, Mk =k + Lk + 2, K lim, ., | S x, =, | = 0. B

K
. k _
lim 2; IS, %, ==, I =0,
k=k+1
PNIIEE
. k
lim [ S x, =, || =0.

458 (16) BLIEW].
(V) BRAEFRATIER
,}HE lx, =W, x, | =0. (25)
FLE Ly, =2(P(x,) - W, S, x,,x, = W, x,), TRAAEX(S) AT
lx, ~ W, 12 = e, ®(x,) + (1 - )W, S,x, - Wz, |* =
x) 7 <

(W, S, x, -W,x,) +a,(P(x,) -W,S,x,

|| WIL Sll xn - WYI x!l || 2 + an 7771 g
IS, x, —x, I* +a,m,. (26)
i EL, A
IS, %, =, | < IS, S, Sk 2, =8 x|l + IS) % -x, | <
182 eS8 w =, |+ 1S -, <
K
DS x|l (27)
k=1
X 27) A (26) , RIS
K
2
I, =W, 2= (X185 2 - ) +e,m,.
k=1 ’
o «, — 0 MiH {n, } AR, TRH16)RATH
(28)

K
2
<tlim{ (Y I8 x -x | ) +a,u,} =0
=1 "

n—o

lim [|x, = W, x, | °
n—ow
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2515 (25) e,
V) FHEFATUEI A AEX(13) B2 H i
VAR, () ANy e T, T2&EA
(I -D)x" ,x—x") =0, Vxeg (29)
il
((I-®D)y" ,x-y") =0, Vx e 7. (30)
FE(29) T3 (30) HAMEL » = y* o = ", SRIGHELFTAR A0 F ke ke, Rfs
(I-D)y" = (I-DP)x" ,x" —y") =0.
itz JFHEES @ 2 ¢- SR, TA
Clxt =9 1 =g e =y 1) = @G - dG ) | = x' -y | -
s o (2™ =y  ||) <O,Hl,x" =y".
W) B v e 7R AFER(13) PE—FE. HIEFATIER

limﬂiup<((15—])x*,x"—x*> < 0. (31)
FILE, W x, ) AT BT {x, ) C {x, } (5, S0ECT—2, 1 H

lim sup((@ - Nx" ,x, —x" ) =lim{((P -DNx" ,x, —x"). (32)
n—o0 Jj® 7
BAERITESE (v, ) AN LA
A(x,) =={x e C:limsup||x, —x| =inflimsup|x, —y| } .
j Ja j yeC jow j

1 (9) A (25) F3 WHERE 2 € A(w,)

lim sup ||x, — Wz | <limsup|x, —W,x, || +limsup| W, x, - W z| +
. j e j Ty e Ty j

lim sup || W,z - Wz || <limsup|x, —z| . (33)
fe i o i
XA
W(A(x"j)) CA(xnj). (34)

FHEIR T8, I E R (16) oI HE 1.6 %H—k e {1,2,--- K}, oAU Al 3EH]
limﬂsup I x, = kaz | < 1imasup I X, = S’:k'”‘xnj I+ limﬁsup I ka.”‘xnj - S]:k,,,,z I+
limﬂsup | kavn_z - kaz | < limﬂsup I x, =z .
XA
ka(A(xnj)) CA(x"j), k=1,2,--- K. (35)
P A, b SIS 2, B s0(33) ~ (35) MR A(x,) = {2} MH 2 e F(W) N (N,
F(S;)) . TRMGIEL3MFIELS 3L e 7= N;_,SEP(G,) NN, F(T,) . Hx" e
SO ANEER (13) 10— fif , A TTTA
Em((@ —])x*,xnj -x" ) ={(D-Dx",x-x") <0,
K (31) MZEIRHIER.
D fef5uER {x, b SRIST 2
FEE, Wt e g, HmX15)MA G A
limﬂsuplﬁ( fa, =2 [|) lw, —a" || < limﬂsup<@(x*) -x",x, —x") <0,
Bl x, >x" (Hn— o).
DO UE FE 2. 1 B TER,
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EE2.2 WAT }: H—>HREBEIEY HKMYR, G, HxH— x,k =12, K2R
WA (AL) ~ (A4) T f: H—>HJjE— BERAEHE o e (0,1) W a- FRAE. & i, Hi ),
{a,} T, Y &3 AESN, (Hif3r,, > 0,a, € (0,1) HO <A, <b < L&y 235K,
150 < ya < 1. FHI

.
1) g:= N SEP(G,) N N F(T,) # 0

2) Wh—k e {1,2, K}, 5, i, WRlLm, ., r,, =1,
Wfg—n= 1,8 W, BH AT} XA} #%6) Tryr A Bg  mixtE—kF e (1,2,
< K3 Jen = 1,80 JEH G M, 47 (10) TSR RBUR, B {x, § R AUE S
JFH1 .
x, =a, yf(x,) + (1 - a")W,,SiIYIISfZ,II'-'kamx", n=1, (36)
Hp {a, } J2(0,1) FRFH, fiffa, >0(n— o) M {x, } BT " e g, Hfx" &
T T 3 AN B X I i

((I=-yf)x",x-x") =0, Vx e 7, (37)
HEENT " = Poyf(x7) BN T o 2T A8/ ) B — i .

min [ 2+ h(x), (38)
Hirp b 2 yf I RREL

R NS H— HEBRA T a e (0,1) MIRGRIMR, TN H ya < 1, yf: H—H
S - SRR, R (1) = (1 - a) s TRER 2.2 FZSSHER 2. 1 HIEAE.

Brigt R RO R TR R 0 5 D W R R A e SRR k4 (2009203 ) Y
BEa.
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Viscosity Approximation With Weak Contractions
for Fixed Point Problem Equilibrium Problem
and Variational Inequality Problem

ZHANG Shi-sheng', LEE Heung-wing Joseph®, CHAN Chi-kin*, LIU Jing-ai’
(1. Department of Mathematics, Yibin University, Yibin, Sichuan 644007, P. R. China;
2. Department of Applied Mathematics, The Hong Kong Polytechwic
University, Kowloon, Hong Kong, P. R. China;
3. Department of Mathematics and Physics, Beijing Institute of
Petro-Chemical Technology, Beijing 102617, P. R. China)

Abstract: The purpose was by using the viscosity approximation method with a weak contrac-
tion to propose a modified iterative algorithm for finding a common element of the set of com-
mon fixed points of an infinite family of nonexpansive mappings and the set of a finite family of
equilibrium problems which was also a solution of a variational inequality. Under suitable con-
ditions, some strong convergence theorems were established in the framework of Hilbert
spaces. The results presented improve and extend the corresponding results in Colao, et al
[ Nonlinear Anal, 2009,71; 2708-2715 ], Plubtieng, et al[ J Math Anal Appl, 2007, 336; 455-
469 ], Colao, et al[ J Math Anal Appl, 2008, 344 . 340-352 ], Yao, et al[ Fixed Point Theory Ap-
pl,2007, Art ID 64363 ] and others.

Key words: viscosity approximation with weak contraction mapping; equilibrium problem;

nonexpansive mapping; implicit iteration; minimization problem



