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1 FIERMEXNR

AALAMEE B JE—5LH) Banach Z5[6], E* & E WXEZRE, C & B AREMANT
8, F(T) RME T WARHSE, J:E— 28 Rl F=U2 X ESERE

J(@) ={f € E*: (a, f) = [l - ([ A = Ml=]]}, = € E. (1.1)
HATENL f:C — C HERRE, WRIFERE o € (0,1), (753
1f (@) = F)ll < alle —yll, Va,yed, (1.2)
A Tl #R C L—VIRABRE#E, A
He ={f:f:C— CRIE4MR],

MER f € o, 7 C FERME—HIAZA.
EX 1 T:C0— CFAIEY KRS, R ve,ye CHE

1Tz =Tyl <lz —yll,

WFET) ={reC:z=Tz} T WARINEE, AXUTHIER F(T) #¢.
EX 2 ®U={zcE:|z| =1} EMEEHFI— Gateaux T, WRXEH—

y e U, IR
ol tyll = e
t—0 t

Xt—4Y] x € U —EHIFTE.
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&0 R E RS0 Banach 25, NIEMXHERS J & AAEN BAE B E—
HRTFELE E WHEGRIN B MiBuRih—S0Es; R E WU —8 Gateaux 7]
By, NIERAEBS J A EN HE E 8 AR TE LS E WEEERINE BX 59
Fh—BOES.

XEEM t € (0,1) & felle, EXBH T/ :C - C T

T/ x=tf(x)+ (1 —t)Tz Yz eC, (1.3)

Ho T hAEdskmeg:, EAREEIRIBENER T, el 8T A% T BR, T EC
b4, W Banach REAFBLR T T, BHHE—RIARINS 20, Bl 20 = Tyze € C, BT 20 J2&
T

ze =tf(z) + (1 —t)Tz (1.4)

F P — .
VERFE): B ueC, B S :C—C A

Six=tu+(1—-t)Tzx ze€C,
Bz € C % S WME—ARZhA, Bl 2 27iE
z=tu+ (1—t)Tx (1.5)

TP — 1.

M {20} BOMCEtE, 1967 4 Browder?! JERA T FHEIZEH: 405R F J&— Hilbert 23], NI
Wt — 0B, 2 BUET T Z—AR3&E; 1980 4F Reichl JEH: MR F E—FOGHA Banach
256, W iR Browder BIZ5RATI L.

MIE, BAVHREFE] {2, ):

{ 2 el (1.6)

Tpy1 = anf(on) + (1 — an)Tay,

Bt (14) XEEUE, 2 {an} 2 (0,1) FEIFS.
I8 (1.6) AR 7E 1967 4 Halpern) FIBHFST, M5IA

Tni1 = apu+ (1 — )Tz, V>0, (1.7)

H u, 20 € C RAEBHEMA, {an) 52 (0,1) FHYFS, MIERT: MR {an} WRFLEEM,
HoAPA S

(H1) an, — 0 (n— o0);

(Hz) >o02gom = o0,
WFS {2} BREUT T 7E C P Z—AFA.

XF (L7) R AU, RS %% Hilbert 25601 Banach 2 FHE
BT I RFSE. Bln,  Lions®!, Wittmann!™, Reich['!], Shioji #1 Takahashil*?l, Xul'3:14 &
Zhang!'9] 4,
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X4 2 B ARD TR S e B — R I R 3 S A B P 77 1%, B Moudafils) 321, 7 Hilbert
Z3 (A Xt R AR R EAUFS (1.4) A1 (1.6), MIERA T Hambes. &ar, XullY 23Ok
Banach Z=[H]H, 7E (Hy), (Ha) A1 (Hz) Eff:o lon 1 — an| < o0 4 limy, oo (@ny1/an) =1 HI5&
BT, B (1.6) & XTI

ASCETE—BOGIEAT Banach 2 [A]FFIHTEE—3 Gateaux FJfH) Banach Z[A]H, FEH
—MHISRMAET, ER (1.6) R XHIERFS] {o,} HRILSL. ASSCEE RABGEMHAE T SCHk [5-
7,10-15] SESCHRIAH R 45 R

T BT | FRAEAS SC B A TE T AR R B DR VE A

513 1.18 3% {a,} RAEGTES, B

1 < (1= Ap)ap + b, V>0,

Her (A} 2 (0,1) FEF5,  {bn} B—EF, H Y07 A = 00, limsup,, . bp/An < 0 B
oo o 1bn| < oo, U lim,, o0 an, = 0.

53 1.2 % B &—3Z Banach Z5[d], J: E — 28" RIEMXHMBILS:, NISHEER 2,y € E

A
e +yl1* < llz]* + 2y, J (x + y)).

538 1.3 & E B—HOLWH Banach &, C & E WIEEMNT4E, T:C-C &
—AEY IR H F(T) # ¢, f € Tle, W (1.4) @ XENERF {2} BT T 2 —FR3hH.
MREEN Q :1lc — F(T), B Q(f) :=limy_ 2, f€lec. M Q(f) BT RERIH

(I =NR), JQ(f) —p) <0, fellg, pe F(T).

2 FRER

EE 2.1 & E E—BUGEH Banach H], C & E WIEBHMNMTFE, T:C—-C 2&—
YR H F(T) # ¢, [ € llo, IR {an} 2 (0,1) H—38F 0 254 (Hy) A1 (H), miH
M (1.6) K& XHERFS] {2z, ) 35 T2

lim ||Tx, — x,|| =0, (2.1)

M (.} BB Q). 3 Q : Tle — F(T), B Q(f) += lim 2.
B ERATER (2.} B, (5 p € F(T) B
o = pll < (1= an)ITen - pll + anllf @) -
< (1= aw)llon — ol + an(llf @) — FOII + 1£w) - )
(1 = aw)ll2n — pll + an(allen — pll +117) - pll)
[1 = (1 — @)an]lzn — pll + anl £ (2) — ]
e[|~ pll, 72— 17p) ~pl} -

INIA IA

IN

1
[ = Il < max{lzo = pll, 7= 17 0) =}, 72 0. (22)
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B[ 1.3 7% 2 — ¢ (= Q(f) € F(T) (t — 0) #H

lim ||z — 2 |* = [lg — 2nl|*. (2.3)

o1 (2.2) #1 (2.3) KAFFFS {20}, {zn — a}, {2 — 20} BWEF, B2

M= sup {llag =gl + ]z — znl| +[]ze — 2] |*} < 00 (2.4)
t>0,n>0

B, B q=Q(f) € F(T), W (1.4) K
2zt —Tp = (1 =) (Tze — ) + t(f(2t) — ).

Hi5IHE 1.2 A5
2t = @nll? (1= )| T2 — 2a|* + 26(f (20) = @n, I (20 — 7))
(1= 0)2(|T2 = Tanl| + [| T2 — zal)*+
20|20 — x| + 26(f (20) — 26, T (26 — 20))
<A =) (12 = @al* +2|2¢ — @l 1 T2 = @l + [ T20 — 2a|*)+
2|2t — zn||? + 2t(f (20) — 2, J (20 — x0)).

SAIESRHBIG J RABE, H J(—2) = —J(x), = € B, TRA
(F(z0) = 22 T@n = 7)) < g1zt = 2all? + 1Tz = 2ll(lze = 2all + T = 2.

WO 25 (2.1) F1(2.4) R TT1R

t
limsup(f(zt) — 2z, J(xn, — 2)) < §M, Vi¢>0.

n—oo

BOHELRH) € > 0, FTFEIERE N, #1524 n > N BFH

(F(z0) = 20, I (@n — 22)) < %M b YisO.

B2 20 — q(t — 0), MEMHE 1 FJ & EWE—ARTHELE £ REEaE B K%
WfMe—BuEsEr), R

}%(f(zt) =z, J(wn — 2¢)) = (f(@) — ¢, J(xn —q)) <&, Yn>N.

PNIE=]
limsup(f(q) — ¢, J(zn — q)) <.

n—oo

i e > 0 MEEH, B8
limsup(f(q) — ¢, J(zn — q)) < 0. (2.5)

n—oo
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H—JrHE, m (1.6) XM5[H 1.2 715

|znt1 =l =l1(1 = an)(Tzn — q) + an(f(zn) — )|

<1 = an)?|| Tz — q|* + 200 (f (20) = ¢ T (241 — q))

<(1 = an)?||zn = qll? + 200 (f(zn) = £(a), T (@41 — @)+
200 (f(q) = ¢, J(Tn+1 — q))

<1 = an)?llzn — ql]? + 200n ||z, — ql] [[2a41 — qll+
200, (f(q) = ¢ J (Tnt1 — @)

<(1 = an)?||zn — gl + aan(|lzn — qll* + [[zn1 — ql[*)+
200 (f(q) = ¢, J(Tns1 — q)) -

TR
||$n+1 - Q||2

_1- (21__(23: g — g2 + - f‘zjan (F(a) = ¢ T (@nsr — )

<(1- %)Hxn —q|’ + - Eozfan (f(@) = ¢ J(@nt1 =) + 7 _af;an

<(1- (1 - Zii")ﬂxn —all*+ 1 Ea"an (f(@) = 4, T (@ns1 = q)) + _aianM :
4

A= G20 5 o @) - 0. o - )
Wl
#ns1 = al > < (1= @)l — gl + G (2:6)

h & (Hy), (He) #1 (2.5) K15

oo
an — 0, Zan =00, limsupg, <0.
n=1

n—oo

7E (2.6) KA an = ||z — qll%, An = n, by = &n B, HIZIE 1.1 |z, —ql] = 0(n — o), B]
{2} BREST ¢

FIE 2.2 % E RVUE—3 Gateaux R BXTHRY TKBLG BA R3S 145 Banach 2%
6], % C & EWIESANMTFE, T:C - CR—IKMEH F(T) # ¢, f € o, MR {an}
2 (0,1) LB R A (Hy) 1 (Ha), TEH (1.6) & HERFS {on} WM (2.1),
M {2} BRBCHT Q(f). HAF Q : e — F(T), B Q(f) :=limy— 2.

B B E RITEEUE—3X Gateaux T Banach Z3[8], f@if 1 41, IEHXMEBS J &
HEMETE E MR AR TE L E SRR B 955 © hib—BuEse. X B XHEY
SRS A RS SER, B Sk [11,15] 5124 ¢ — 0 B {2} 3K T T 7€ C FEIARSE,
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Viscosity Approximtion of Fixed Points for Nonexpansive Mappings in

Banach Spaces

ZHAO Liang-cai*, ZHANG Shi-sheng'*?
(1. Department of Mathematics, Yibin University, Sichuan 644000, China;
2. Department of Mathematics, Sichuan University, Sichuan 610064, China )

Abstract: Let E be a uniformly smooth Banach space, whose norm is uniformly Gateaux differentiable.
Let C be a closed convex subset of E, f : C — C be a contractive mapping, and T' : C — C be a
nonexpansive mapping. It is shown that under more general contractions of viscosity approximation
methods, the sequence {z,} defined by (1.6) converges strongly. The results presented in this paper also
extend and improve some recent results.

Key words: fixed point; contractive mapping; nonexpansive mapping; viscosity approximation.



