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1 5|ERMEANA

EX 1.1 B C J& Banach =[] E PRJIEZETH, M T: C — C FRAELIET K, &F

EX 12 % C 2 Banach 20 B i EASHN T O BN B IR, WA
BEME r: E— C,f§i15 ro = o, Vo € C. & r FFAH E 3] C BRI,

EX 1.3 & C & Banach Z[A] E FIIEEMMTEE, T:C — C &—MBE, {a.},{bn}
WE: 0<a<a,<b<1l,0<a<b, <b<l;r:E — CB—IEPikHIHZGYE,
mp =0k, =n+k B my, =n+k k, =n (b ZAEEIEGBED; {u.}, {v.} B E FHEEFM
(H): 3020 lunll < 00, 3207 llvall < oo BIBIAHF S, M

1). HTFREXHFH] {2z} C C:

xg € C,

Tn+1 = TPn, (I)
Pn = (1= an)xn + anT™ 1y, + Uy,
Yn = (1 - bn)xn + bnTknxn + Un,

FRABIERI RARZE Ishikawa LT,
2). HFREXIFS {2} C C:

g € C,
Tn+1 = TPn, (II)

Pn = (1 - an)xn + anTkn:En + Un,,
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PR IER AR 2 Mann 3EF51.

3). FpA, IR w, = v, = 0,Yn >0, M (1), (ID) FrE KHFF {zn} C C AFRABIE
[ Ishikawa ZECFFFE ER) Mann IEACF5].

LR KB T 1972 - Goebel f1 Kirkl! BIA, WiHMABERAT, & C B—3'™
Banach Z[H] E B R AN FE, N MNHLAEY SRR EE A S, T EAREE Iy 5k
BRI AR R BFFE Tan 5 Xull JEBT T, 7EWEE Opial's 5 (F 8 HA Frechet M HMTERH—2K
™y Banach ZS[A) &R T H Ishikawa 1E{CIEF

Tyl = @y T (0T 2y + (1 = bp)an) + (1 — an)zn, n>1

RFWSH. 2, f58) Tan 4 Xul? PIK Takahashi & Kiml 848, % ¥ ¥ Tan &
Xul?) S B T IR TR, ASGE—S B T IRAREF, ET B (1) Bre XEELR
PP T RSN, ASCHLERAE Tan 5 Xul?) g8 3.2 #E)8) T R2 N TS
¥, THA Tan & Xul? figg @ #5280 TR T RiR2E0 Ishikawa SHEURFH R

51 1.10) ZAEGUFS {an}, {bn}, {vn} WER: ans1 < (1+bn)an+vn, Vn € N, 307 by <
00, > o2 Uy < 00, N limy, 00 an, FAAE.

513 1.219 % F B—8Miy Banach &, {an} & (0,1) FRES 0 5 1 BHFIEHD)
H {xn}v {yn} 7Ell'-‘ E EF'E"JJ??'J, ﬁf%ﬁ%’l\ a >0, thUPn—wo ||xn|| < a, hmsupn—»oo ||yn|| <a,
limy,— o0 ||@nTn + (1 — an)ynl| = a, W limy, oo |2 — yn|| = 0.

538 1.3 i F J2—3% Banach =[], CJ& FE PWIEZMANFHE, r: E— C 22—y K
WPRAZNAE, T C — C ZHRLAry KB, B {v,} &1 (1) & XHBIERRIRER Ishikawa
ERSFS, M

lzn — Tan|| <[|wn — T 2|l + L1(1 + L, —1)|Tn-1 — TmnilTynfln‘l'
Lillzn—1 = T™  Yp_a | + Li(1 + L, —1)[[un—1]-

WEBH W T T Ry ke, WA

|2n — Tanl| < llwn — T || + [T 2y — Ty

< =Tl + LlHTm"ilxn — @ (1)
AR
lzn — Tm”_lxn” <wn = Tp-1l + |2n-1 — Tm”_lan' (2)
i (1), /1%
|zn = Tp-1ll = lrPn—1 — rZn-1l| < Pr-1 — Tn—1]|
= ||(1 - an—l)xn—l + an—len_lTyn—l + Un—-1 — xn—l”
<lwn— =T™ ryn | + lun—1]| (3)
il

|Zn—1 — Tmn_lxn” < |lzn—1 — Tmn_lxnfln + Lo, —1l|Tn-1 — zal|- (4)
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B (2)-(4) AN (1) 1, WTHR

lzn — Tan|| <[z — T 2|l + L1(1 + L, —1)|Tn-1 — TmnilTynfln‘l'
Liflep—1 = T™ gl + Li(1 + Lo, —1)[un—1]-

FIG[HE 1.3 {EEE.

538 1.47 % C B—3y Banach FEMIEEERANTHE, T:0 — C RBEHTIEY 3K
B, & {z,} & C FHERTFS, WHE {z,} FRSE 2, ||z, — Tanl — 0(n — o) MEEEHE
Tr =x.

5132 1.50) & B JREA Frechet AIMGEMAI—B0M Banach ZHIHFE Y20, (Lo — 1) i
@l; D-]\IJX‘T Vf17f2 S F; hmn—>oo<$nu J(fl - f2)> /T?T:E’ :I"%%IJE/‘L

(p—q,J(f1— f2)) =0, Yp,q € wy(zn),

wy(xn) ={y € E: y:w—klim T, XTHE ny T 0o}

2 FRER

EH 2.1 &’ FZ&—8("MH Banach 2], C & E hRyIEEMNT4, T:C — C 2
WARYTRIRG, (75 limy, oo Ly = 1, L, > 1T H Y07 (L — 1) 8L 71 B — O Z—AFY 5K
RGNS, & Yo, € C, BFS {x,} BT # Ishikawa IZUFS] (1) BrEX, & F(T) 4k
2=, W {z,} HHH limy, o0 ||z — Tay| = 0.

WA " Tw = w, W T"w =w. i (1), H

[Zn41 = wl| =|rpp —w|| < [lpn —w]|
<an[|T""ryn — w|| + (1 — an)llzn — w] + [[un|
<anLm, |[yn — w[| + (1 = an)||zn — w|| + [Jun]|
<anLm, [(1 = bp)llen — wll + bn Ly, l2n — wll + vall] + (1 = an)|zn — w]] + [Jun]|
=[1 = an + anLim, (1 = bn + bu Ly, )lzn — wl + anL, [|oa |l + llunl,

R Yoo (L — 1) WA K BIHE 1.1, ATA] limy, oo |2, — w]| FEFE, & ¢ =limy, oo [z — w]|.
S|
[T ryn — w + |l <L, lyn — || + [[ua]|
<L, (1 =bp +bnLi,)||wn — wl| + L, Joall + lunll,

Beet, &

limsup [T ryn = w + up || <Tmsup(Lon, [[yn = w] + [lun]])
n—o00 n—oo
=limsup ||y, —w| <, (5)

n—oo



380 o B R 5 W o® 26%

V93
limsup ||z, — w + uy, || < limsup(||lz, — w|| + |Jus|) = ¢ (6)
10}
lim ||an(T™"ry, — w4 up) + (1 — ap)(@n — w + up)|| = lim ||z — w] =c.

W (5), (6) &G|HE 1.2 "1
lim ||[T™"ry, — z,| = 0. (7)

n—oo

m @D, A"

[yn — wl = (1 = ba) s + bu T "2y + vy — ]|
< (1 =bp) |20 — w + v || + bnl| T 2 — w + vy |

< (1 =bp)llwn —wl| + bn L, |20 — w|| + |lva]]. (8)
i (8) X A1%
limsup ||y, — w|| < limsup[(1 — b, + by Lg, )||zn — w| + |Jon||] = ¢ (9)
il D), A/
[Zn+1 — wll = [[rpp — wl| < |lpn —wl| = |(1 = an)zn + anT™"1yp + up — w)|

< an [T ryn — wl| + (1 = an)|[zn — w]| + [[un]]

< anL,[lyn — wl| + (1 = an)[[zn — wl] + Jun]. (10)
H (10) XA
[2n41 = wl| = |20 —w]| _ [|#n41 —w]] = [Jon — w]
b - an
[ |
< L llyn = wll = flzn — vl + ==
54
¢ < liminf ||y, — w].
i (5) X, FfE
lim |y, —w| =c.
A
lim ||(1 = bp)(2n — w + vy) + by (TF 2 4 v, — w)|| = €. (11)

n—oo

XN

IT* 2 —w + va| < [T @0 = wll + lJoall < L, llzn — wll + oall,
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)
limsupHTk"gcn —w+u| <ec (12)
H (6), (11), (12) &5[H 1.2 &
Jim [, = T, | =0 13
M1

zn = T™r@p|l < [lzn =T rynll + ([T ryn — T 24|
<Nlwn = T™ rynll + L, [|yn — zu|
<l = T™ ryn|| + L, bollzn — Tknan + Lo, [[vnll,

i (7), (13) /A
Jm o =T 0. (1)

H (7), (14) PAXBIHE 1.3 775

lim |x, — Tz,| = 0.
n—oo

EH 2.1 BIIEEE.

TFIE 2.2 X F E—3" Banach Z=[A)H% & Opial’s 248 EH Frechet AJfIEEL, C
& E hpyde= W, T C — C ZrdEyskeig, #1% lim, .o L, = 1,L, > 1 H
Yorl (L —=1) WS r: B — C Z—IE kMR EMAE, & Ve, € C, MM T 1 Ishikawa
ERFF (1) B X FH {2} S5EE T AT,

WEA Bt 2 B T WASIE. 2 0 = (sup{llen — 2]l : n > 1}) - (sup{L; : j > 1}), NI
D = C(\Bs[z] /& C WMIEEH RN FE. meEd 2.1 &5 1.4 /A w,(x,) C F(T), Brlih

W p.q € wo(zn), B {on} {om,} BFF {o.} BFF], 5 o —limozn, =p, @ —
limy oo Tm; = q. TR p # ¢, BSE, AMREK E & Opial's &4, NIFH

lim |lzn, —p| = lm [lzn, —pl| < lim [z, —q]|
n— o0 i—00 i—00
= lim [lzy, —qll < lim [Jzn, —p
j—o00 j—o0

= lim ||z, — p||.
n—oo

WP JEFRMA, Y4 E 2 Opial's 5440, £ {z,} &5WEH. T, &k E BA Frechet A]
eEEL. MRAETIE 1.5 18

(p—q,J(f1 = f2)) =0, Vp,q € wu(zn), f1,f2 € F(T).
#—2, W p,q € F(T) "TH
lp—all>={—q,J(p—q)) =0.

BrEh p = q. BOEFRHIS5E L.
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G FIEH] T3 8 3

T 2.3 % E Z—3'"Y Banach ZE[E HFE Opial’s 48 EA Frechet AIfTEE, C
& E P AEEmN T4, T C — C iy ks, 1% lim, oo L, = 1,L, > 1 H
Yomeq (L = 1) Wk, r: B — O Z—AEY 5RRZIEE, Xk Vo, € C, MIBM T # Mann
IERFS (ID) firg KR FE {on} SWEE] T MBI A
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A Note on Approximating Fixed Points of Asymptotically
Nonexpansive Mapping

YAO Yong-hong, CHEN Ru-dong
(Dept. of Math., Tianjin Polytechnic University, Tianjin 300160, China )

Abstract: Let E be a uniformly convex Banach space, C' be a nonempty closed convex subset of
E, and T : C — C be an asymptotically nonexpansive mapping with fixed points. It is shown that
under some suitable conditions, the sequence {z,} defined by the modified Ishikawa iteration process:
Tntl = PnyPn = (1 — an)Tn + an T 7Yn + tn, yn = (1 — bn)zn + bnT*" 20 + vn, (n > 1) converges
weakly to a fixed point of 7.

Key words: asymptotically nonexpansive mapping; modified Ishikawa iteration process; fixed point;
uniformly convex Banach space.



