¥ FEEE
Vol. 85 (2015) J. of Math. (PRC)

R KF RN E D PSRN S BRVR BT 777

&
(FR TR RE 550025, K 400067)

E: AT AR IR IR AN A S R S ASE. MHZEDAES A A
AR5 2R, G5 G PEEI T, L T AR TR A S sl PS5, AW 1T S
FUFPEAPIIE — 5 2T BRI, IRt A2 7 AN S 2 F e —fig.

XBIE: ARk ABh R RETREIE T ISl AR AR

MR(2010) £ 43S 47H10 FESES: 017791
XEKARIRAD: A X EHS: 0255-7797(2015)01-0123-08
1 515

W E N—5¢ Banach ZF[H, C N E BKJ— M EFMMN 7. BB T C — C 2%t
||T.’L' - Ty” < ”lﬂ - yH,Vx,y € Ca

MFR T NAEY KBS, 32 F(T) N T BRSNS, B F(T) ={x € C: Tz = z}.
i f:C — C, HAAE—SLEL p € (0,1) FHHw 2 %4

(@) = fW)Il < pllz —yll, Yo,y € C,

WFR f R RGE R EL p IR ARBGT.

W C & Hilbert 2 FAET AN 748, SHOET = {T(s) : s € R} #RNAET 7K
B, A 2 LR S

(i) T(0)x =z Yz € C;

(i) T(s+1t) =T(s)T(t),Vs,t € RT;

(iii) [|T(s)x = T(s)yll < llz = yll, Yo,y € C,s = 0;

(iv) Vz € C, Bt T()x : RY — C ZIESM.

F() RRT WASGE B F) ={zeC:T(s)r =2,0 < s < oo}

K& T gy ik -2A-79-12) g Rl R E B U7k, RO EATTE SR T i R Ak,
LERLR, qﬁiﬁ@Au&ﬁﬁIMﬁﬂE’@éﬁ

1967 4 Browder!!l ¥ 4E7E Banach %5 [8) 1 [E € w, W8 7 %A

xp=tu+ (1 —t)Tx, (1.1)
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FE— 7€ AT T R sRISCEIE .
1976 4E, Brezis 2 7F Hilbert 2181 H i1 T B9 5K B35 4084 X
Xy = 1/ T(s)xds, t € (0,1), (1.2)
0

AEAATE] T 55U E.
2008 4 Somyot °! ZF7E Hilbert 7% [A] P8 T ARY 5K HEA S s 40 a2k AA% =X

xe =tf(x)+ (1 — t))\% /O t T(s)xds, (1.3)

FELEIE 22600 FUE T i (1.3) AS 217 F1 s i
2012 4F Rabian [0 ZE7E FiR Rk AIFEARE B, #F Banach 25818 T ARy 5k 2L BE A4
Bk
Tnt+1 = anf(xn) + (1 - an)yn-
TEHEAE B A SCK AR BA — Gateaux A HIEE AT Banach 28] C H, @57 7 —AM&E
pUARE |5 S £ /NS o N BN O T G ST B AN RN
xo=z € C,
Yn = Eny + (1 — €,)T(8) Ty, (1.5)
Tt = O f (@) + oo+ [;7 T(5)ynds,

Frb (o}, (Buds (v} Len} 9 (0,1) SRETSTHFA, HEUE U 2 A0 I R I 3 oA 49 R
2t 2 ) L O —

2 F&FENA

E N3¢ Banach ZE[6], E* N E FISHBZENE], (-, ) FoR] OB, B8 J: B — 2E 2h
IERUH A BE, wnif

Jo ={f" € E": (z, f) = ||* = I£*]*}, V2 € E.

A JE S 2R B RO L

HS={xekE:||z|| =1} N E WRAERM, SMEEK 2,y € S, }%M — A7
18, MFK B e —2 Gateaux AJf1.

wC = ENESHNTE SHET = {T(s): s e R} NIETTKERE, f:C - C 2
HA 48 250 p [ 4 e

7E X
(1—apn)t
Y+ t6n

Hert e (0,1),n>0, Pr%wt = oo.

ﬂ,nx =

1—t)y, 1 [~
flz)+ o Wt/o T(s)xds, (2.1)
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5138 1 B9 % C N5C Banach 2] E WAES WM T, T2 C — C HAEY Tk,
F(T) # o. dHERRFEEM ue E UK te (0,1), MHC >z —tu+ (1—t)Tx Fﬁ%)‘(éﬂ&é’(ﬁ
T IME— BN 2, 76t — 0 BIBRINSHT p € F(T), H9 p 25 u MEEE i) — .

5138 2 B8] % H N— Hilbert &[], C N2 H AN T4, f:C — C ﬁﬁ}}:
5 RH p MR GEmsgt, i

(@—y,(I=Py) = A =plz—yl*zyeC.

5138 3 5] ¥ E N—5C Banach #5[8], E* A E [WXHBZSE], J 1 B — 287 JIE U {H
B, MXMEER 2,y e E, A

lz+yl? < lz|* 4+ 2(y, 5 (z + v)),Vi(z + y) € J(z +y).

5138 4 -8 % {a,}, {bn}, {cn} YWNAERSLES], FHER N\, € [0,1], HAEIEREE N
45
1 < (1= Ap)ap + b, + ¢, ¥n > N,

\Pi

Z =00, b, = 0(\,) ch<oo iy hman—()

n=1

3 FELR

EIE 1 % C N Banach F[H] E —NMEFHMTEE, 406 T = {T(s) : s e RT} HNE
Pkt f:C — C REGED R p WIEAWSS. 5T T, H (2.1) e L, WIXHE
B te (0,1), Ty, LN,

WE W Vx,y € O, B f WIEZEMHECLL T WAEY 5k%, s

HTt nl — Tt ny”

= )t (L=t)y 1 [ (1=t (1=t 1 [~
SO S, T - S - S [ T
1 1—t)y, 1 [

L0y — s+ S5 L [ s - Tolas

,0(1 ap)t+ (1 —1t)y,

P = e —
n + tpOn

LR

KK p e (0,1), IO < % <1, Bl Ty, NIESE0LSS. H Banach AW 5 )5 2 n]
51, T, FAEME— AN 5, T4E po e B0
(1 — )t
Yn + 00

o) + L= L / D (s)prnds. (3.1)

n:Tn n =
P = Al T ¥ 1

FISE N 31 1 TR (5] TR iy, = p, € F(D), X py 25 f(p,) HBRIE
M, FTE po = & € F(T), Pk limp, , = & € F(T).
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I 2 % E AEA—# Gateaux AIGEEI5E Banach == [8], C N E HJHE=S M T4,
I ={T(s):s e R"} NAEY ¥, F(D) £ 2, BT T,,, B (2.1) e & f:C—C &
BA KRG ERE p CEGEHS. T {z,} {yn} B (1.5) e L, K seBsa {an}, {8}
{Vn}, {en} N (0,1) FRISEEUTFS, n > 0, le s, = oo, HiiE FHIZM:

(i) an+Bn+7m=1,n>0; T

(ii) nll—>nolo oy, =0, i Qy, = 00;

(i) lim 7y, = 0. "~
WFPH {x, ) B, BB T B0 AER (- ),z —3) > 0 FIME— 7, 2,5 € F(D).

WE & pe F(D), T WEEY KR

[yn = pll = llen@n + (1 = n)T(s)zn — pll < [lzn —pl.
XF Ve >0, BT KAEYSKEEM f %, A

Sn

1
21— pll = | f(2n) + Bnrn + 'Vn; T(s)ynds — pl|
n Jo

1 [
< @) = ol + Bulin =+l [ Tlohunds ]
0

< pag|lz, = pll 4+ anll f(p) = pll + (1 = an)l|lzn — pll
= (1= (1= p)an)|lz, —pll + anllf(p) —pl

< max{||zo — p||, f(lp)_pp},
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N 1 -
||$n+1 - x||2 = Hanf(xn) + Bnn + Vn; T(‘S)ynds - xHQ
n Jo

<l [ s =)+ 8, = DI 20, (0) = 75w~ )
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<Ol [ T ohuds = 3+ B = 7 + 20, (02) = 5.5 = )

<1 = an)?[lzn = F|* + 200 (f(20) = &, j(Tns1 — T))
<1 = an)?flzn = 2 + 200 f(20) = F@) 201 — Z]| + 200 (f(Z) — T, j(@ns1 — T))
< = an)?[lzn = Z° + pan(zn — 2 + [2ps1 — Z[°) + 200 (f(Z) - 7,

it M = sup ||z, — z||?, 2 (3.2) {5
20l — P +
HER 1, AWK pr, ATy, FIME—AZD AL K (2.1) X5l N

2au, «

lnsy = 2* < [1 - (f(@) =2, j(xn1 — 7)) +

1—1t 1 “t
Pem = L (prn) + e / T(5)punds + Bupen]- (3.3)
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1—a,  w
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T
Bn
Dt.n _t( f(pt,n)) + (1 - t){]. —a ( pt,n)
Tn L™
+ 1_an n Jt o T( )ptnds)]
JiTEA

B
[0 = penll? < (1 t)2||ﬁ(xn — Pt,n)

n

n L[~ .
+ 1 /Y (ZEn - / T(S)ptmdS)HQ + 2t<3§n - f(pt;n)a](xn - pt,n)>
— Oy Wt Jo
B || Ty — / T(s)z,ds||

= —t>2[1 _
||— / T(s)x,ds — / $)penmds||])? + 2t(zn — f(Pem), 5 (Tn — Pin))

1—an Wy

<(1 = 0o = prall + 20— - / sl + 26T — Prms i (Tn — Prn))

+ 2t<pt,n - f(pt,n))]( — P, n
o o [ Tl
+ 2t||xn - pt,n||2 + 2t<pt,n - f(pt,n):](xn - pt,n)>

1 [
— (142 — penll+ (1= )2 [— Yz, — — | T(s)a,ds|]?
1+ = pinll + (0= 02 = o [ Tyl

S(l_t)Q[Hxn P, n” +

Y I .
+2(1— t) |zn — o / T(s)znds||||z, — pt,n” + 2t<pt7n - f(pt,n>vj<x7z - pt,n)>
tJo

1—a,
S(l + tQ)Hxn - pt,n||2 + <pt,n - f(pt,n)aj(xn - pt,n)>a (3'4)
Hr
M, = sup{||z, — / T(8)znds||® + 2|z, — / $)Tnds||||Tn — Pnll,n > 0}.
B (3.4) 5
(FPen) = Pons 30 = pron)) € SMp+ =11 (3.5)
Dt.n Ptn, I\ Tn — Ptn)) > 5 2 2t(1 — Oén) 15 .

Horb My > sup{||pe.n — za]/?,0 < t < 1,n > 0}. H (3.5) RFEEFAMF (iii), 713

limsup lm sup(f(pi,n) = Pn: 7 (@0 = Prn)) < 0. (3.6)

n—

SR i = 7, Fi

lim sup(f(%) — 7,j(x, — 7)) <0,

n—oo
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2(1 —
fon — 1P <t - 3o o, P
2(1 — ne 1 - n
0 70 = s — 2 + 5 2 sb]. ()
A, =280, H (3.6), (3.7) 3WFI5|H 4, 7T 50
lim ||z, —Z| =0,
B {z,} ST 2 € F(T).
T & RENAEX(T - )z, e — ) > 0,2 € F(T) KM,
RAE (3.1) AT %0
_ Tn + tﬁn (1 - t)’Yn 1 “r
(1= =10~ F B+ 0 [ Ty
Dy, 1 [«
= ((j — a)fy) ( DPtn — ;t ; T(S)Pt,nds);
Vp e F(T), I¥E51 2 2, &
t— 1)y 1 [
(I = f)Ptns Pt — D) = <((1 - )’y)t(p tn — / T(s)pe,nds), Pt,n — P)
t—1)y,, 1 1 [
(1 IR an ; / pt n pt n dS - ;t o (p - T(S)p)dsvpt,n _p>
W 1
i t</ I T 8))ptn (I - T(S))p]dsapt,n _p>
,1 n
(i—a’ytwt/ ptn_(I_T(S>>p]apt,n_p>d8§07

Jt A
(I = f)Ptinsp = Pim) > 0,¥p € F(T).

T limp, = 7 Bl

Kz 2 (I - fi,z — &) > 0,2 € F(T) KIfE.
LRI A 2 e F(T) MREGAERX (I - fz,z—z) > 0 Mg, WA

(I = f)z,&—-1)>0
PAKE (I — f)id, & — &) > 0. BRAHINE
A =plz -2 <{(I - flz — (I~ f)i, 7 - %) <0,

bl & =4 Bk 2 2 (I — f)a,z —3) > 0 HImE—fE.
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EE 3 W F NEAH I Gateaux FITHIEESE Banach [, C 4 E B4R N T4E.
8, T e (2.1) SRBE SCHRRATBLE. TS E S

1 Sn
Tt = O f(xn) + Bnzy + 7,18— / T(s)zpds, (3.8)
n Jo

oo
an + B+ v, =1, lim «,, =0, g a, = 00, lim s, = oo,
n—oo 1 n—oo
n=

MFH {x,} G, B T2 A" EX (- )i, x—7) > 0 ME—E 2, 2,7 € (D).
W Mg, =1 B, REPEEAHE (1.5) IR (3.8) X, HIEEE 2 ZRAUATIE.
I 4 % E AEA 3 Gateaux AITTEEI5E Banach Z=[8], C N E FIFEZ N F4E.
T = {T(s): s € R} RIS LR, F(D) £ 2. B f:C — C REFESE R p 0FEG:
W, Ty H (2.1) SN E SRR . Gl se T3]
{yn =enZpn+ (1 —e,)T(s)zy, (3.9)
Tpy1 = Oénf(xn) + (1 - an)T(t)yna

R IHUFH (), {0} N (0,1) FIISHUFAL, Tim 0, = 0, 3 oy = 00, 1 > 0, W

(o} BT BRI A RER (1 — f)i o —5) > 0 M2 5, 1o 2,7 € F(T).
SE M B, — 0 I, RePEREAORS S (1.5) MM (3.9) 3, HiE B 2 HIATIE. B L, %
SEELR R [6] M. BN T = 1, 3t (3.9) ROFTTHCA (1.4) .

2 F X M

[1] Browder F E. Convergence of approximates to fixed points of nonexpansive nonlinear mappings in
Banach spaces[J]. Arch. Ration. Mech. Anal., 1967, 24: 82-90.

[2] Bailon J B, Brezis H. Une Remarque sur le comportement asymptotique des semigroupes non
lineaires[J]. Houston J. Math., 1976, 2: 5-7.

[3] Reich S.Strong convergence theorems for resolvents of accretive operators in Banach spaces[J]. Math.
Anal. App., 1980, 75: 287-292.

[4] Chang S S. On Chidume’s open questions andapproximation solutions of multivalued strongly ac-
cretive mappings equations in Banach spaces[J]. J. Math. Anal. Appl., 1997, 216: 94-111.

[6] Somyot, Plubtieng, Rattanaporn Punpaeng. Fixed-point solutions of variational inequalities for
nonexpansive semigroups in Hilbert spaces[J]. Math. Computer Modelling, 2008, 48: 279-286.

[6] Rabian Wangkeeree, Pakkapon Preechasilp. Modified noor iterations for nonexpansive semigroups
with generalized contraction in Banach spaces[J]. J. Ineq. Appl., 2012, doi: 10.1186/1029-242X-
2012-6.

(7] HAYG, BRoNE. AR—EE - 22 MRS R A LA (&I [J]. 10RO 544 (H BRI,
2009, 31(4): 25-29.



G

130 %

Vol. 35

[8] Reich S. On the Aymptotic behavior of nonlinear semigroups and the range of accretive operators[J].

J. Math. Anal. Appl., 1981, 79: 113-126.

[9] LiuL S. Ishikawa and Mann iterative processes with errors for nonlinear strongly accretive mappings

in Banach space[J]. J. Math. Anal. Appl., 1995, 194: 114-125.
[10] JEHE. Banach 2% (A4 RS 5K B A B SRR IE IR 732 (). Bk, 2013, 33(1): 99-104.

[11] Wen DaoJun, Chen YiAn. Strong convergence of modified general iterative method for generalized

equilibrium problems and fixed point problems of k-strict pseudo-contractions[J]. Fixed Point Theory

Appl., 2012, doi:10.1186/1687-1812-2012-125.

[12] JE#, FIEH. Banach 48] Fp AL ARY SKOE S HEA S sl PR PEIE L (7). #os i sk 5 AR, 2012,

42(9): 225-230.

VISCOSITY APPROXIMATION METHODS FOR THE
FIXED-POINT SOLUTIONS OF VARIATIONAL INEQUALITIES
FOR NONEXPANSIVE SEMIGROUPS

TANG Yan
(C’ollege of Mathematics and Statistics, Chongqing Technology and Business University,
Chongqing 400067, China)

Abstract: The iterative scheme of fixed point solutions to variational inequalities of nonex-
pansive semigroups is researched in the real Banach space with a uniformly Gateaux differentiable
normin this paper. Utilizing the relationship between the variational inequalities and fixed point
solution, together with the approach of viscosity approximation, we establish the two-step iterative
format of fixed point concerning the nonexpansive semigroups and prove the iterative sequences
obtained by this approach possess strong convergence under certain conditions and will strongly
converge to the unique solution of certain variational inequality.

Keywords: nonexpansive; fixed point; viscosity approximation method; strong conver-
gence; variational inequality
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