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1 FIERMEXNR

ASCHAb AN B JRSCH) Banach 250, E* B B HIAEZENE, () & E 5 B REE,
F(T) #m T WASSE. BE J: E— 28 Bl P8 CHIES S

J(x) ={f e B (a, f) = [l - 1A el = A0S = e B

EX 1.1 K KREEWEETSE T:K - KEZE—BRE
(1) T WHNENEL, WRI Vo,y € K, 777 j (v —y) € J (x —y) MHE k>0, W

(Tw =Ty, j(z—y) < ko -yl

ARtk NGB k€ (0,1).
(2) T %A o- BROVEARH, RIS Vo, y € K, 1778 j (v —y) € J (v —y) M—PT"HiEHE
HIBREL ¢ : [0,+00) — [0, +00), TR ¢ (0) = 0 75

(Ta =Ty, j(@—y)) <z —yl* = o (lz—yl) - = -yl .

(3) T #Ky @- thiEAEM M, FRX va,y € K, F1E j (v — y) € J (¢ — y) HI—T" R i1
HIBREL © : [0, +00) — [0, +00), /2 ©(0) = 0 15

(Tz =Ty, j (x —y)) < e —ylI* = @ (e~ yl).

HAFINK - D EARBRG T —fiRiyll ©- OhEARIRG AT
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EX 1.2 B KREEWESTE T:K - KRE—Bg ®FT)#0 WTHKY
o WA, WX Vo e K,Vq e F(T), f4E j (v — q) € J (x — q) FI—DT k& IEHG I 5K EL
@ : [0, 4+00) — [0, +00), WL @ (0) =0 {F75

(Tw—q,j (x = q)) < llz = ql* = @ (lz - ql]).- (1.1)

& 11 mESCRER N, R ©- IWEAEAFEASIA, WHAZ L EE—R. IR
DV RARIRGR S - BROVEARE: (R ¢ (s) = (1 - k) 5,0 <k < 1); - BROVEARR L
- DHEATRE (AT @ (s) = ¢ (s) - 5); 4 F(T) # B, O (IRAFBGE AW ©- Dy AR
%.

EX 1.3 &K EEWFEENE T:K - KRE-BRE 2 € K ZE—HENA.
{un}, {vn} 2 K FREFFI {anh, {8}, {mt, {on}, {64} {n} #Z [0, 1] FE9%ESI, H
W an + Bn+ 90 =)y + B, +7, =1, Yn > 0. T

(1) BT XS {2} A T BIRRER Ishikawa IEUFS

Z/:nll agzni 6;Ta:ny+ %Zn } n20. (12)
Fial, 2y =, =0,Yn>0. @1 (1.2) & XEFH] {z,} FrA T #Y Ishikawa FELFH;
(2) X, =0,=0,vn>0. i THEXWFI] {z,} #5H T HIHERER Mann EUF5

Tn4+1 = OUpdp + 6nT~'En + YnUn, n Z 0. (13)

RHICHARAECHR (1] PTINT LR o- mOERIEE K o WEAWRE. 45
TR (CoEk [1) s 2.1, B8 2.3).

EE 1.1 K X Z2—FO6HEE Banach M), K C X Z2EZEFRNTH, T:K— K&
- hIEZEMLER. R ¢ B T WASIEHA (1.2) & XK Ishikawa EFS] {2, } WL

(i) limp— 00 Bn = limy 00 8], = limy, 00 v, = 05

(i1) 30,420 Bn = oo Fl 35120 m < oo,
W {z, ) BB T BIME—ARB) AL

EIE 1.2 i B RALERSE Banach =M, E* Z2HXIEZEN, K C X BE=HANT
£, T:K — K &2—80E%H o (WEAWE. Rixd (1.2) 2@ XA Ishikawa IRAUFS {2, }
T 2

(i) limy— oo B = 0 F1 32720 B, = +o00

(ii) lim,— 00, = 0;

(iil) limy ooy, = 0 F Zn 0 Tn < +00,
R F(T) # @, MIMERER ©0 € K, {z,} 5T T BHE—ARIIH.

KTV LR, HATAA: (1) B3 1.1 PR X Z2—F06HEE Banach Z5[H)” A5
A X ZE_"fJ_E%;QE/J Banach ZE[0)7; B2 1.2 HRSRME T 0 K — K 2—80E%H) SANE
B (2) I EEFR ‘T : K — K & O (WEFBE, A AE KW T : K — K 2
P- %Eéﬁlﬂ%{”; (3) B 1.1 ISR 1.2 BIEAMREETSH, B {o.} BT {2, } BWET
q, VEH {z,} ST ¢ B, PR AR CHESEMES k€ N, FH] {0, 16} 4 j — oo #UK
ST @75 XEABALH. Flm, Xt TEG:

{,}:1,0,1,0,0,1,0,0,0,1,0,0,0,0,1,0,0,0,0,0,1,0,0,....;
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B 2 0, AT, &7, %115, 8165 (G | ERINE—T0) -, 8 {e,) GTFF]
{20, } = {0}, BIR, @n, — 0(j — o0). IHERE k€ N, JFH {2, 11} PR k T 14, HA
BIFETA 0, Bl 2,40 — 0() — 00); {5 limyoo @, # 0 GXH {2, ) KHL). HIk, EHE
JERA HVE B A Tl

AR (1] AR 11 B4 X 2—BOEE Banach 25" JEEH “X E—IE
B 5LH) Banach Z5[)”, 3¢ H.2 T B 1.2 RIS “T: K — K R—BoE5H"; 0% T i o-
DRI FIT T BT Rl & (hESIG. HHICEMEIL T SHAEY, e
FOTE B B T T, PSS AL BT T Sk (2]-[6) AUARSELE .

T A R EE AR, e TR

53811 % E E—32fY Banach %56, NAH

lz+yl®> < |z|> +2(,j (x+v)), Yo,y E, Yj(z+y)eJ(x+y).

Her J: B — 2F RIEHAHM BB,
G132 1.2 % {an}, {bn} #REAEHES], H INo € Ny, Vn > No -

An+41 S (079 + bn

ﬁﬁi %‘. Zzo:o by, < +o00, W\'J lim,, . an ﬁ&

2 FEL

I 2.1 % F BAEEMSE Banach 2FH], K C X BEZHERLITE, T:K — K B
- PhEAEMS. R F(T) # @, {x,} 22 (1.2) & X HRIRZER Ishikawa EUFS], HIK
jis
(1) limy, oo Bn = lim, oo B, = lim,, o0 ¥, = 0;
(ii) 32726 B = +00 H vn = 0(Ba), (n — 00);
(iif) Y25 Yn < 400, YonZ5 B2 < 400, Yr 20 BnBl < 400, Y025 B < +00,
N {x,} SRELT T RIME—AR BN .
A X 12 M L1 A, T WA/, &R ¢ BT K BF, i 3M >0,
Xtvre K, &
[z < M. (2.1)
HF 70 = 0(Ba), 8 3en >0, H er = 0(n — 00), 1% v, = ¢ - B HIFIEE 1.1 K (1.2)
2w
€nt1 = all” = llan(@n — @) + Bu(Tyn — @) + Yn(un — @I
< (1= Bn =) llen = ll* + 280 (Tyn — 4,5 (27,,19)) + 290 (tn — ¢, §(@n11 — @)
< (1= Bn)?[lzn — I + 280 (Tyn — ¢, (25 1 19n)) + 260 (Tyn — 4,5 (Yn — @)+
290 (un — ¢, j(Tnt1 — q))- (2:2)

bt (2.2) XALET, AHHIT

29n <un -q,] (xn-i-l - Q)> <2y, ||un - QH : Hxn-i-l - QH < 2M2'7n = 2M20n - B (2'3)
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FHE=T, H(11) X
260 (TYn — ¢,7(Yn — q))
= 26, {(Tyn — 4.5 (yn — 0)) — v — all* + @(lyn — al)} + 28u{llyn — all* = ©(llym — al)}
< 28, {lyn — al* = @(llyn — all)}-
i}
lyn — all* = [l (2 — q) + B, (T — @) + 74 (v — @)
< (1= B =) an — all* + 26, (T = 0.5 (g — ) + 27} (00 — 4.5 (yn — @)
<(1= ) Nan — all + 28, (T2 — 0,5 (yn — T0)) + 28, (T — q,5 (xn — q)) +
27, (vn — ¢, 7 (xn — q))
< (14 8.%) lon = all* + 2028, + 28, {2 — al* = @ (o — all) } + 204,

< (1 + ﬁif) 25 — qll” + 2M3(B, + ) + 26, |20 — ql*.

260 (T = 0.5 (v — 0)) <260 (14 8,7 llew — al* + 4028, (8, +7,) +
48,3, l|zn — all* = 26 (lyn — al) - (2.4)
s, A
260 (TYn — 4,5 (Tnt1 = Yn)) < 260 1TYn — qll - |2nt1 — ynll < 28, M 2041 — yall
< 2M B {[[Zns1 — Tall + 20 — ynll}
< 2M By {8 ITyn — @l + ¥ Nt — @nll] + (85 | Tn — Tl + 7, o — 2nll]}
< 2M?By (B + n + B+ 1) - (2.5)
B (2.3)-(2.5) fhA (2.2) RS-
lzni1 = ql* < (1= B0) l&n — qll* + 2M>Bn (Bn + ¥ + B, +73) + 2MBucnt
260 (14 8,%) lwn — all* + 4M?B0 (8, +74) + 4808, 2 — al* = 26, (Jyn — all
= llzn = al + B (82847 + 48, ) - |0 — al* +2M280 (B + 3o + By, +74) +
2M>Bcn + AM? By (Br, +75) — 260 ® (lyn — qll)
< llzn — all* + M?Bn (B, + 28}, + 48,) + 2M>B, (B + Yn + B + 1) +
2M2 By + AM?B, (8, +75) = 260® ([lyn — gll)
< Nlan = qll® + M2B, (3Bn + 295 + 128) + 69, + 2¢n) — 262® (|lyn — ql|)
= [lzn — qll* + AnBn — 262® (lym — all) . (2.6)
HAT Ay = M2 (38, + 29m + 126), + 67, +2¢,) — 0 (n — o0), HHBHAMAR 1% Anf, <
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TIE limy oo |2, — ¢ = 0, B limy, .o 2 = ¢
B 0 =inf{lyn—qll:n=0} M: 6 >0 FIUES=0. ®: >0 Mvn=>0F
lyn —all = 6. I\ © BIFHEREIIERTS: Yn >0, F ¢ (lyn — qll) > ¢ (6) > 0. I\TiH (2.6) &,
A
|Zns1 = all* < llzn — gl|* + AnBn — 28,® (6) - (2.7)

EHR A, —0(n— o00), B: Ing € N,Vn >ng, A, < ¢ (0), THEH (2.7) XFH
[Zns1 = qll® < llzn — ql* = Ba® (8), Yn > nq.

Bl Ba® (8) < llzn — qll* = llznsa — all®, NTITH @ (8) 302, Bn < llam, — all®. 550 3020 B =
+oo FAFJE, 0 =0; B 6 = inf {[ly, — ql| : n > 0}=0. F, FFLE {yn} BT {yn, } H15:
yn; —all = 0,(i — 00). X |yn, — ;|| < B, 1T %0, — Tl + v, N0n, — il — 0 (i — 00).
B |2, —qll = 0 (i —00). XBIE: limp—co |z, — gl F7E, # limy—oo |20 —g]| = 0, B}
limy, o0 Tn, = q. O

TEEH 210, Yy, =7, =0,Vn >0, A

EIE 2.2 %X F BEERSE Banach &[], K C X BEZHERMNTE, T:K— K 2
- DHEEAEIE. R F(T) # @, {z,} & (1.2) & XA Ishikawa £FF, HiR

(i) limp— 00 Brn = limy, 00 3, = 0;

(i) 3202 Bn = +00;

(i) 321025 B2 < +00, 320 %5 B, < +oe,
N {x,} SRELT T RIME—ARBhH.

TERH 2.1 H1, 24 B, =+, =0,Vn > 0K, Al

EIE 2.3 & F BEERSE Banach &[], K C X 2ETHFRNTE, T:K— K 2
- DHEAEIE. R F(T) # @, {z,} &f (1.3) 2@ X RRZER Mann EFRFS], HiER

(1) limy— o0 Brn = 0;

(i) 3272 B = +00 H v = 0(Bn), (n — 0);

(iif) Yor 25 Yn < 00, YopZg B2 < +00,
N {zn,} SRUCSET T HIPME— AT

BT, BOERARE. o ROVERFRSE, O (WERIREHEU O (hEgps. EIE
ERE 2.1-2.3 RS T K — K 2 O (WG, #ul: “T: K — K &R OhR4am
£ BT K — K & - WEGFME” 5 “T: K — K & o hEAMER” B, SRR

E AR AERKRIEE T HEE N M e B R &4, THARNEE T & BEEER
W NIHET R T 3 B — S SCER A A DGR
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Iteration Approximation for Fixed Point of Nonlinear
®-Pseudocontractive Mappings in Banach Spaces

WANG Shao-rong, YANG Ze-heng, XIONG Ming
(College of Mathematics and Computer, Dali University, Yunnan 671000, China )

Abstract: This paper deals with the iteration approximation problem of fixed point for the nonlinear
quasi-®-pseudocontractive mappings and ®-pseudocontractive mappings. The results presented in this
paper show that the quasi-®-pseudocontractive mapping and ®-pseudocontractive mapping 7' (T' may
not be continuous) of the Ishikawa and Mann iterative sequences with errors converges strongly to the
unique fixed point of 7' in an arbitrary real Banach space E. Our results improve and extend some
recent results, and improve the methods of proof.

Key words: ®-pseudocontractive mappings; Ishikawa iteration sequence with errors; fixed points.



