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H Hilbert ,C H . F:CxC” R ,
A:CT H T F(T).
z €C
F(z,y)+ {Az,y - z) 20, Vy € C. (1)
(1 Q,
Q= {zEC:F(z,y)+ Az, y- z) 20, VyEC}.
A=0 ,Q YF). F=0 ,0Q VI(C,A).
s:c” ¢ ,
Sy — Sy Il < llx— y I, Vx,y € C.
T:C~ C k- 1 0<k< 1 x,y €C,
e — Ty 1P < lw— y 1P+ kI (I=-T)x- (I-T)yll?
, k=0 ,T . k-
, Q
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H Hilbert ,C H : x €0, C
, Pc(x ), yEC llx— Pcx |l <||x—y||. Pc
H C . , Pc s
Il Pex — Poy 117 <<«Pex — Pey, x— y), Vx,y €H.
 Hilbet — H  Opal P!, {x}
lig;(i)pf”m— x Il < li;ln,(innfﬂxn— y
y €EH y Zx
A:CT H a- a> 0
(x - y,Ax Ay) /(1||Aac—/1y||2 Vx,y € C.
1.1° {} {} Banach E ,{B,} [0, 1] :
0< liminf,” B, <lim sup,~ wB < 1. n 2Lami= (1= B)yn+ Buxn,
lim supn= oo lymi— yu ll= lxwi— 2, 1) <O lim,~ o Iy, — x, Il = 0.
F:CxC~ R
(A1) x €C F(x,x)= 0
(A2) F ) x,y €C F(x,y)+ F(y,x) SO0
(A3) x,y,z €C
hmF(tz+ (l—t)xy) F(x,y);
(A4) x € C,y F(x,y) s
1.279 C H ,F:CxCTR , (A1)
~ (A4), r>0 «x€H, : €C
F(z,y)+L<y— 22— x) 20, Vy € C.
, T,x =94z € C:F(z,y)+ %(y—z,z—x) >0, VyEC},
)T, ;
2) T, . x,y €H,
I Trx— Ty 1P KCTow = Try,x— y):
3) F(T) = Q(F);
4 AF)
1. 3% C,H,F T,(x) 1.2
W Tox— T,y I <S; L(T,x - Ty, Tyx— x)
s, t>0 x€EH
RN OYOTONE ,
a1 S(1= NJan+ bo+ cn n 2 no
no M ET01, D A= b= of M) ST < o a
O(n~ o).
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2
2.1 H Hilbert , C JA:CT H a- )
B:C H B- . F:CxC R , (A1)~ (A4),
T:C~ C k- ., F(m)Nezf.fr ¢ ;
h€(0,1). x1 €C ,{z,}cc, {x,}cc
F(zu,y) + {Axy+ Bzn,y — za0+ %(y— Zny Zn— Xn) >O, Yy € c,
w1 = Buxnt (1= B( Yyt (1= ¥)Tyw), veEN, (2

Yo= @f(x) + (1= 6z,
v€rmy{ap. {8y cron.  {n)cio . lim,” oy = 0, D, a,=
o limn™ wo(rus1— 1) = 0,0< a Sra Sb< 20 0< ¢ B <d< 1, {0
z= Prrinof(z).

s:¢” ¢ :
Se= w+ (1- V)Tx, Vx € C. (3)
,8:¢” ¢ ., F(S)= F(T).
) X,y €cc, k-

ISy — Sy 1= yllx— y 1%+ (1= ¥) ITw = Ty II°=
Y(1= ¥) I(I=T)x= (I-T)y I* <
Ville— y 124 (1= v) llx—y I17=
(Y= k)(1- ) lI(I-T)x- (I-T)yllI*<
o — 5 112,
s:c” ¢ .
x €F(T), (3)
Sc= w+ (1- ¥)Tx = x.
x €EF(S), (3)
(1- ¥)Tx= Sx— w= (1- ¥)x.

?

2

G:CxC R
G(x,y) = F(x,y)+ {(Bx,y— «x, Vx,y € C.
G (A1)~ (Ag) -
, x €C G(x,x)= 0, (Ay) : , y,z € C,
B a- , y,z€C G(z,y)+ G(y,z) 0. (A2)
x 17 (Bx, y— x) , G (A3). x €C,
y 17 G(x,y) : :

Glx,ty+ (1= t)z) = F(x,ty+ (1= t)z)+ Bu,ty+ (1= t)z— x) <
tF(x,y)+ (1= t)F(x,z)+ t{Bx,y — x>+ (1- t){Bx,z— x) =
iG(x,y)+ (1-t)G(x,z)-



642

y 17 G(x.y)
, YipCC ya  y €C,
G(x,y)= F(x,y)+ {(Bx,y— x) <
lillrln.(inan(x,yn)+ ,Llingo<Bx, Yn— x) = lirun,;]g]fG(x, Ya) -

(A4)
. (2
G(zn,y)+ Axn, y — 2,0+ rl_n<y— Zns Zn— Xn) >O, Vy € C,
1= Bt (1= B)Sy., Vn €N (4)
_2/": Auf(xn) + (1= ay)zn,
S:¢c C (3) ,G(x,y) (A1) ~ (Ag)
Q :
Q= {zEC:G(z,y)+ Az, y— z) 20, VyEC}. (5)
(4) x} z, z= Prsinef(z),S:C~ C
(3) , @ (5)
Q= F(Tr (I - mA)), Q
, G (A1)~ (Ad), 1.2, r>0 «x €
c, T.H~ C
T(x)=S%z € C:G(z,y)+ %(y— z,z- x) 20, Vy € C},
, T, 1.2
: € Qez €C G(z,y)+ Az, y - z) 20 y €C
=z €C C(z,y)+r1_n<z— (I - ryA)z, y— z) 20 y € C
©oz=T(I- rnA)z ©z € F(T, (I- r,A)),
Q= F(T, (I- rA)). , T'n I - r,A ,
n €N, T, (1= r.A) . Q , Pris)n o

z € F(s) N Q z= Prisinaf(z).
. Presynof C F(s)Nacc , :
I Pres)nof (x )= Presinof(y) Il Shllx— y I, Vr,y € C.
Banach :€F(s)Nacc z= PrisiNof(z).

, (3 ) o) an) (1)

, p €F(S)NQG), z= T, (I-rA)xa p= T, (I- rA)p
Nz, — pll = IIT, (]—rnA)xn— T, (I— A )p |l ||x,l—p . (6)
(4 (6

Hyn=p Il = Wan(f(xn)= p)+ (1= an)(zm— p) Il <

O f () = f(p)+ fp) = p T+ (1= @) llz= p Il <
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un= (I- rnA)xn, 1

.3
2 I'ni1— TI'n
< <Tr un— Tr Un, Tr un- un> <
1 n n+ 1

a.h Il x, - p I+ a ||f(p)— p I+ (1- a,) Il x, — p Il =

(1= au(1= h)) lxu=p I+ a, llIf(p)- p Il <
mad 1xn— p 1177 I (p) = p I}

(4 (6 (7)

||xn+1—p||= ||Bn,(xn—p)+(1— Bn)(Syn—p)” <

B llxu=p I+ (1= B, lly,— p Il <

1
m ||xn—p||,m||f(p)—p|| .

[P <m{ v p Il 7= 1 (p) = p ||},

{w) - OXORUEHRCHRETY

— —
I xpe 1= 25 I 0 n ).

—~

M> 0

>

||Tr un— Trun ||
nt+1 n Tn+1 n+

| 71— 1
T'n+ 1

| roe1— 1ol

— M.
a

lznr= zo b= WTr (1= raid) s i= Tp (1= raA)u, Il <
I, (1= rrd)xwr = Tr (1= raA)on 1+ N1 wn= Trua Il <

1= 20 U1 rme1= ol lAx, Il + B

||Syn+l— Syn || < ||yn+l— Yn || =

I an,+1(f(xn+ 1) - f(xn)) + (an+1_ On)(f(x") - z”)+

(1_ anr+1)(zll+1_ Zn) || <

Ot Wf(xne1) = flon) NI4T Qo= 1o lf(wn)— 2,0 Il +

1= 20 W+ 1 rpei— rale Adx, Il +

all rTL

limsup( 11 Sy 1= Syu Il = Mwprr = 2 1) <0.
1.1,
Syn — xn ~o.

lim = 20 1= Tin(1= B,) 1Sy, = x, Il = 0.

| I'nt 1— rnl

| I'n+ 1 — rnl

a

Vn € N.

|
. (||T’n+1u”_ T,nu,l [l ||T,Mu,l— Un ||) <

M.

=

(7)

(8)
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lim 1, =z Il = 0. (10)
p €F(S)NQ  za= Tr(I= rmA)xn,
lzw—p 2= T, (1= raA)wa— T, (I- r2A)p II* <
W (xu—p)= ra(Ax,— Ap) II*=
lx,— p 12— 2r, {xn - p, Ax,— Ap )+ ra llAx, - Ap I* <
lxn= p 1P+ ra(ra= 2a) Axa— Ap II°. (11)

(4 (1)
lan1= p 17= UB(xu= p)+ (1= B)(Sy.— p) II* <
B llawe p P4 (1= B,) Iy, p 1> <
B llxu= p P+ (1= B) lau(f(xa)= p)+ (1= @)(zn—p) II* <
B llca— p 1% (1= B{ @ If(xn) = p 174 (1= @) Dz p 13 <
Billxu— p 1P+ (1= B @ llf (%) = p 1P+
(1= a)( laxn=p 17+ ra(ra— 2a) WAxa— Ap IIZ)} <
lan=p P+ au(1= Bu) lf(xu)— p P+

(1= a)(1= B)ru(ra— 20a) lAx,— Ap 1% (12)
0< ¢ <B <d< La 0 (8 (12,
lAva— Ap II 7 0. (13)
L2 (4 .

lza= p 2= T (1= raA)xn= Tr (1= rad)p I* <
(1= ruA)xn— (1= raA)p,za— p)=
%( W(I= rud)xn— (1= raA)p 124 llzg— p II7=
W(I= rA)xu— (I- rsA)p— (za— p) II?) <

%( lx, — p 112 + Iz, — p 112 - ||(xn— zn) — ra(Axn— Ap) ||2) =

Tz p P4 Nzam p 1P N 2o I
r% | Ax,, — Ap 112+ 2r ¥ — zn, Axp— Ap >)

Nzn—p 1P < Nwue p IP= Man— za 117
re |l Axn - Ap 12+ 2rnan - zn, Axn— Ap ). (14)
(4 (14
1= p 112 <B, ll, - p 1%+ (1- B,) Iy, = p 12 <
B llxw—p 1P+ (1= B)(a f(xn) = p 1*+ (1= a,) llz,— p II?) <
B, llx,- p 112 + a, ||f(xn)— p 112 + (1- B,l) llz, - p 112 <
Nan=p P+ @ llf(an)= p 17= (1= Bi) llxn— za 174+
2(1= Bi)rn llxn— za lle [l Avn— Ap |l,
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(1-4d) lx,— z. 112 < Il x, — p 12 - Il a0 1 — p 112+ O, ||f(xn)— p 12+
2(1- B)ra laxw =z, 1o [l Ax,, = Ap |l

(8) (13) a0, (10)

Yn= Of (xn) + (1- Q)zp,

lyw= za = ap lf(x0) = z I 7 0. (15)
(10 (15
ly,— 2 Il 7 0. (16)
USyn— yu Il < HSyu— an 1+ Mxy— y, I, (9 (16)
1Sy, = ya Il 7 0. (17)
z = Pris)nof(z),
lirgLiupg(z)— Z, Yn— 27 <0. (18)

, SRR C)

lir;Liupg(z)— Z, yn— 2= lhrroloéf(z)— Z, Yn,— z). (19)
{yn} , {Yn} , , {D’n}, Yn —W. C
, C : w € C. w € F(S) N Q. , w €
Q. , (15), Zn —wW zn= Tr (I = 1aA)xy, y€cC

Gl 2 y) + Urn y— 20+ }<y- o zae 1) 0.

n

(A2)

Axn, y— za)+ %(y— Zos Zn— xn) 2 G (¥, za).

n; n,
Zn, — Xn,
(Axni,y— z,li>+ <y— Zn, f > >G(y,z,li). (20)
t €(0,1] y€C, zi= ty+ (1- Hw, z € C. (20)
(z, - z,li,Azt> > {z, - zni,Azz)— <Axni, Zr — znl_)—
Zn — Xn
<zL— Zns Lr",» : >+ G(z, Z”I) =
Zn — Xn
(z, - z,l[,Azt— Ax,l[>— <z[— Zns Lrn’i ’ >+ G(z, z,l[).
||zn,i— Xn. I~ 0, ||Azni— Axnl I~ o. , A (z,— Zn Az, — Ax,,l>
20. , (A4)
(zi— w, Azi) 26 (zi,w), i oo (21)
(A1) (A9 (21),

0= G(zi,z1) $tG(z, )+ (1= t)G(z,w) K
tG(zi, y) + (1= 1) $zi— w,Az) = 1G(z, y)+ (1= 1)t {y— w, Az,),

0 <G(ziy)+ (1= t){y = w,Az).
t_>0+, yEC,
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0<G(w,y)+ {y— w,Aw).
w € Q.
, w € F(S). , w Z Sw. Opial [5]

lim(}ionf||y,li— w Il < limioany,,,— Sw ll =
lim inf Iy, = Sy, + Sys— So Il Slim inf 1y, — w II.
w € F(S) : w€ F(S) N Q, (18)

lir;Liupg(z)— Z, yn— 2= llurgoéff(z)— Z, Yn,— z)=
§(z)- z,w—- z) SO.
n, = max{Q”(Z)— Z,Yn— Z>,(}, n, 20 N, 0,n oo

xn  z= Pr(sn of (z).
. (4 (6
s 1= 2z 12 KBy llww— 2z P4 (1= B) 1Sy, - z 112 <
B llx,-— z 112+ (1- B,l) ||yn— 2117 <
Bl 2 124 (1= Bo{(1= @) lzam = 174
20, (x0) = 2, yn— z)} <
B llxu— 2z 117+ (1= B)(1- 20, + ) llan— z 17+
200 (1= B){f(an) = z, yn— 2) <
(1= 2(1- B)a,) lwn— z 117+ o Hlau— z 1174
20, (1= B)(F(x)= f(2),y0= 20+ §(2)= 2,90 2)) S
(1= 2(1= B)a,) lxu— z P+ ahMo+
20,(1= B)(hllay= 2zl lly, - z I+ 1, <
(1-2(1- B)a) lxn— 2z 17+ Mo+
hoo(1= Bo)( lxu— z 7+ iy, = z )+ 2a,0,
Mo = supn>1{ lan— 2z 1174+ f (xn) - z ||2} . (4 (6
||y,,— 2 112 <(In ||f(xn)— 2 1% (1- a,) 2, - z 112 <
oMo+ (1- a,) llx,— z 12 <a, Mo+ llx,— z II%.
(22) 0< ¢ SB <d< 1
lane 1= 2z 12 <(1=2(1= B)a,) lxn— 2z 17+ as Mo+
ha(1= Bu)(2 lxn— z 17+ Mo)+ 2aT <
(1-2(1= B)(1- h)a) llan— z I*+ AMo+ h@EMo+ 20,7, <
(1= 2(1= d)(1= h)a) lxa— z 17+ (ai Mo+ haiMo+ 2a,0,) .
1.5
lxp— z 112 - 0,

2.1

(17).

(2)
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(7]

(8]

1) 2.1 [24]
(4) ) B =0 f(xn) =u E C, [2] 3. 1.
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Strong Convergence Theorem for a Generalized
Equilibrium Problem and k-Strict
Pseudocontraction in Hilbert Spaces

ZHANG Shi-sheng, RAO Rue-feng, HUANG Jia-lin
(Department of Mathematics, Yibin University, Yibin, Sichuan 644007, P.R. China)

Abstract: The main purpose is to introduce and study a new iterative algorithom for finding a com-
mon element of the set of solutions for a generalized equilibrium problem and the set of fixed points
for a k-strict pseudocontractive mapping in Hilbert space. The results presented extend and improve

the corresponding results announced by many others.

Key words: k-strict pseudocontractive mapping; equilibrium problem; o inverse strongly monotone

mapping; variational inequality



