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Convergence theorems for the fixed points of two finite families
of set-valued asymptotically nonexpansive mappings
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Abstract: The common fixed points of two finite families of set-valued asymptotically
nonexpansive mappings were studied in real uniformly convex Banach spaces. A finite-step
iteration process for these two families was introduced, and some strong convergence
theorems for this scheme were proved. The results improve and extend some recent relative
results.
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o EAAE RS R AR WS T IR AN B sl S n) i, LA AR 2 AR 5 34T T WEST, WISk [1-6).
SR, T Sl Wi (O WF 7T 2R DA A ). 2009 4, 2240 K 7E— 20" Banach 2% [8) 4, i3}
W T 0 EAE AR TR A Bl AR (1) 78 B4 A S Tshikawa 25 AXF 510 SR B AN B £ 1125 A, i
52 X Ishikawa 05200 R

EX0.17 W ERWIELIEAN, D C E, KT : D — CB(D) X & FAH AR 5k mit b,
#Vx,y €D,

6(T'z,Ty) < [lz —yl|.

B3O %D RN EMAETE T, T D — CB(D), H {t,}, {s.} &
TSI AL O < thysy < 1, no= 1,23, WIEDFES {x,} W0 F: BV, € D,
up € Ty, Xy = (1 — s1)zy + s1ug, WAFE v € Tyr B o1 — wa|| < §(Ta1, Tyr); 2 22 =
(1 —t1)a1 + tyvr, W ug € Taa, 7 |luz — v1|| < §(Txa, Tyr). WHLHEAT T 2:45:

Tnt1 = (L —tp)xn + tavn,  yn = (1 — $p)xn + Sptin.

K u, € Tap, vy € Tyn, [tuns1 — vnl| < (T Tni1, Tyn), |[un — vnl| < 0(T2n, Tyn).
ASCAEAESCHR [7) W28 A b 3 I A R A WS 1A B IE AP 41, WES P I § SR T
U AEY 5K WL £E —250™ Banach 2% 8] H7 (AN S A B Sice PE.
EX 0.2 WERMELYEZN, D CE, BT : D — CB(D) J & MWL B 5K w5
WRATAE iy € [1,00), lim by, = LAEFRMERER 0 > 1, 4

6(Tnx7Tny) < hnHJJ - y”v any €D.

SR, AT 4

A8 0.1 ¥ D /&5 Banach 2% [0 E NAEZ 14, S, T, : D — CB(D)(1=1,2,--- ,N)
JE 2N AN SR WAL AR YT R WO, WA AE 2B {hn} C (1, 00), Tim hy, = LA T
%121727"'71\[7%‘

(T2, T'y) < hnllw =yl 6(S7'2, Si'y) < hnllz —yll, Ve,y e Din>1

RS B PR SE T
EX 0.3 (o)} R KH L Lol € [0.1)G € (1.2, N)). H3 D15
{2, ) WIF: Way e D. Y4n> 10, 4

2O =z, Wu®eTrz® o

) = (1 a0, D € T3, o) € 5500
22 =1 —a@)® 40P HWu? eTre® o2 e snp).

N1 = (1 q(N=D)y(N=2) L ((N=1) (N=2) gy (N=1) ey (N=1) - (N=1) ¢ gm0 (N-1),
B = (1= a4 a0,

(V)

Tn4+1 = Ty 7.
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TR | BT TR I A S 1) 32 4 kA B R A

1 0.1% W {a, )22, {un oo AR TS, HXFAEEMR > 1, apn < (1 +
Up ), TR iozoun < oo, M

(1) n1Ln3:anﬁE;

(2) R {a,} A—DTFH {a,, } WEE 0, N lim_a, =0.

313 0.2 % F & — 3" Banach ¥ A, {z,} C E, {y,} C E, t, € [6,1 —d](n > 1),
§ € (0,1), an T R4 A

limsup [|z,[ < a,

n—oo

limsup ||yn| < a,

n—oo

lim [tn@y 4 (1 — to)ynll = a,
n—oo

WAL, W lim (|2n — ynll =0, lim [lz,] = lim |lyn| = a, e a > 0 EASH L
n—oo n—oo n—oo

1 Z&24X

L, A R g R

51¥# 1.1 & D23/ Banach 7 0] E WA N T4E, S, T, : D — CB(D)(I =
1,2, N) 52 2N A S AEHT AR SR, Forb, {h ) 2 {hn} C [1, 00), f:l((hn)N -1)<
00, {z, Y WA X 0.3. & F =N, (F(S) N F(Ty)) # 0, WX Frfp e F, ﬁfnnw lzn — pll
TFAE.

iE B XNTHEEMpeF, H

27 = pll = [1(1 = aM) (@ = p) + alD (ul?) = p)|
< (1= a)® = pll + oV [[ul? - p|
< (1=al)o(spal?, Stp) + alDs (T, T7'p)
< (1= a)hnllzn — pll + alD b lzn — p]
= hallan —pl,
22 = pl = (1= a) (@ = p) +alP (ul) —p)|
< (1= ad)M = pll + a2 [[ulP - p]
< (1—aP)s(syall), Spp) + D613, T3'p)
< (1= a)ha |2 = pll + alP by |2 - p|
< (hn)? 20 — pl|-
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%, W

s = pll = 28 = pll = 11 = a0 = p) + M (@ = p)|
< (1= o) JefN ) = pll + M ¥ D —

N

(1 —al"s(Sp M= sup) + oM s(TReN D TRp)

N

(1= aZ)hallz$ 7 = pll + M R |2 = p|

(hn) ¥z — pll. (1.1)

N

Wy, = (hy)N — 1, WAT1F
[Zn+1 —pll < (1 +an)l|zn —pll.

ESPS] Z o, < oo, H1T1EL0.1 ] 5l Jim |&n — pl| F74E

%Iﬂu WD, ST : D — CB( Y1 = 1,2,--- ,N) S {h,} A 51 B, {2} W0 E
0.3, Hrfal? [5 1-0l,0<é< 2, ie{l,2,-- ,N}. ®WF=n{,(F(S)NFET)) #0,
W lim |2, — o || =00 € {0,1,2,--- ,N — 1}), W} lim d(zy,Tiz,) = lim d(z,, Siz,) =
0,i€ {12, N}. T T

WE B A LIRHTEN p € F, lim (|2, —p| 745, NG lim |z, —pl| = d. i
2 (1.1) 40

lim [|(1—af") (N = p) + oM (WM —p)| = d.

n—oo

MR

limsup o~V —p|| < limsup 6(STzN Y, 1)
< T sup o = | < Timsup(n)Jon — pll = d.

n—oo n—o0

[FE AT A lim sup [|ul” ) = p|| < d. W3] 0.2 15

Tim oD D) = 0, T [0l | = d
1}
d = nlLIr;O||u§lN_1) || <11m1nf5(TNx N Tp) < lglniiréfhnllx;N‘l)—pll
< timsup Y1)~ pl < Himsup(h) ¥~ 9l = .
Y

lim hn||x51N71) —p|l =d,

n—oo

U\ﬁﬁ hm ||;C(N 2 —pl=d. 1M

d= Tim |2V~ pf = Tim (1 - D)2 —p) + ol D@2 - p),
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S 0.2 A limsup [0 2 — p|l < d, limsup ulY ™2 — p|| < d, 743

lim [0V =2 —uN=2) = 0.
mrE A
lim o —ul?| =0, Vie{0,1,2,---,N—1}. (1.2)

o (1.2) RSB A Al 45

lim |z, —ul?|| =0, Vie{0,1,2,---,N—1}. (1.3)
X
Zni1 = aal = 2 —zu] = [1(1 = a) (N = 20) + 0l (@Y — 2|

< (L=alM) oY =z + afOulN D — 2],
2 =zl = 11 =al™) ™ —wn) +al D (@™ — 2|
< (T—al™ Nl — @l + al ™V uli ™ — 2|,
PRI P R B 4 A A 20 (1.3) mT
Jim [z 11 = zn|| =0, (1.4)
nlLIr;O||x£f_1) — x| =0, Vi€ {2,3,---,N}.
M= 1A, lim (26" = 2, = 0 SARKSE, JFLL
lim. 20D — g, | =0, Vie{1,2,3,---,N}. (1.5)
it (1.3). (1.5)F
d(zn, T xn) < d(xn, TPzG D) + 8(TP20Y Tre,) < o — ul V] 4+ hp[|l28Y — 2],
lim d(an, Tf'2,) =0, Vi€ {1,2,3,-- N}, (1.6)
A, Tizn) < d(Tn, Tny1) + d(@pg1, T 2ngr) + 0T i, TP 2,) + (T 2y, Tixy,)
< d(@n, Tng1) + A(@na1, T T0g1) + o (|04 — 20 || + had(zn, T @),
Mt (1.4). (1.6) 115
lim d(z,, Tix,) =0, Vie{1,2,3,---,N}.

n—oo

[ B A ik
lim d(z,,S;z,) =0, Vie{l,2,3,---,N}.

n—oo
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T T SR AE B A S 1) A 2 e B
EE1.1 a5 E 120k, W D2 EMAESS N 4R, W {2, YIS B {Ty, Ty,
Ty Sy, 82, SN} BIHEASATEANE] 5.
iE B i {z.} ¢ DEWA, 1 {x,,} C {2} 2, — 2" €D, k — oco. HIFI
1.2k

dz*, Tiz*) < d(z*,zpn,) + d(@n,, Titn, ) + §(Tizn,, Tiz"™) + 5(Tin+1:1:n, Tixn)
< d(@",wp,) + d(@n,, Titn,) + hid(2”, 2,,),
XS LLEN I Yp € F, lim |z, — p| #AFE, PTEL lim |, —2*] = 0.
FE1.2 5N R, B {2, ) 5SS {11, To, -+, Tiv, S1, S2, -+, Sn} I
NG R HALY lim d(azn7 F)=0.
UE  BA M‘gﬁ R, HTER e B8 UEW {z,)} & D H 1 Cauchy #1). 5L I,

E%Iiﬁ%l.lﬁ‘]iﬁ%qﬂawllxnﬂ pll < (14 ap)llzn — pll, AR TAEZ W EFEE m, n,
m>nfll+z<e®(z>0)1]#

[m —pl < 1+ am-)llzm —pll < e lzm1 - pll

N

e (1 + am-o)[[€m—2 — pll] < et (e 2|22 — pl|)

< eamfl-i-amfznxm_z _p”
<
T f ai
< e an —pll eS|z, - pl
= M|z —p|,
S a N
Hp M =e= . Ik, X TFEEMpe F,

[2n = x| < llzn = pll + l[2m = pll < (1 + M)[lzn —pl],

Hp AR ZE 1S (|2, — 2| < (1 + M)d(z,, F). Hﬂnlingod(xn,F) = 0% {z,} & D
HJ Cauchy 41).
K Dby 4, BT AR fEpy € DﬁHHILm Tpn = Po. Xﬁﬂﬂ:nllrrgod(xn,F) =0,

W d(po, F) = lim_d(zn, F) = 0. X F D PR, Wpo € F. € FARIE.

THE1.3 (5518 1.2 BN, WRA—AT,808,(1 <i < N)Fls > 0ffif

d(x, Tyx) > sd(z, F) 8 d(x, S;x) > sd(x, F),Vz € D.

WA {an } BIBCEE) {Ty, T, - -+, Tiv, S1, 82, -+, S} KIASEAZ 5L

MR SIELL2H Y TAE RNV € {1,2,3,- N}, lim d(z,, Tizn) = 0,
Jim d(an, Siz) = 0. W B BAAF WA A Hs > 0, A lim sd(w,, F) = 0. #H
SE BIL1.2 7] S 2 BRAGHIE.

(R385 75 10)
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UE S Foup WAFAEMA TR RAMFE K] X r-ANA & B 5] 3 4.1 ] %14k
B Fasq2 5& Easq2 MM TES HILh S 12 o=,

B b TR B AT A G B 4.2 45 (1)-(2) ar. BB 10 W] FEE S Fosye PAEE AN T
FEHAEMAT X r-AZEm BEES R Y5 F W By TAZEBERT4E, HIbg 242 %
P (3) L, 2R AT I Elays 13 Elaya WAL 310 4.2 01 4P (4). PUBCAEA Eyoya AR
MWL Bl s 5 Elya 3.
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