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Abstract. In Banach space, the composite implicit iterative process for uniformly L-
Lipschitzian asymptotically hemi-pesudocontractive mappings are studied, and the
sufficient and necessary conditions of strong convergence for the composite implicit
iterative process are obtained.
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1 Introduction and preliminaries

Throughout this work, we assume that E is a real Banach space. E* is the dual space of E
and J:E—2F" is the normalized duality mapping defined by

J@)={feE:<xf>=[xlllfILIfI=lx]} Vx€E,

where (-,-) denotes duality pairing between E and E*. A single-valued normalized dual-
ity mapping is denoted by ;.

Let C be a nonempty subset of E and T:C — C a mapping, we denote the set of fixed
points of T by F(T) ={xeC;Tx=x}.

Definition 1.1. ([1]) T is said to be asymptotically nonexpansive, if there exists a sequence
{ky} C[1,00) with lim, ek, =1 such that

|T"x—T"y|| <ku|lx—y|, VxyeC and n>1.

*Corresponding author. Email addresses: guoweiping18@aliyun.com (W. Guo), 1uoling19901120@163.com
(L. Luo)

http:/ /www.global-sci.org/jms 398 (©2015 Global-Science Press



L. Luo and W. Guo / J. Math. Study, 48 (2015), pp. 398-405 399

(2) ([2]) T is said to be uniformly L-Lipschitzian, if there exists L >0 such that
|T"x—T"y||<L|x—yl|, Vx,yeC and n>1.

(3) ([3]) T is said to be asymptotically pseudocontractive, if there exists a sequence
{kn} C[1,00) with lim,_,ck, =1, for any x,y € C, there exists j(x—y) € J(x—y) such that

(T"x=T"y, j(x—y)) <kulx—y|?, n>1.
(4) ([4]) T is said to be asymptotically hemi-pseudocontractive, if F(T) # @ and there

exists a sequence {k, } C [1,00) with lim k, =1 such that, for any xeC and pe F (T), there
n—oo
exists j(x—p) € J(x—p) such that

(T'x—p, j(x=p)) <kn|lx—p|?, n>1.

Remark 1.1. It is easy to see that if T is an asymptotically nonexpansive mapping, then
T is a uniformly L-Lipschitzian and asymptotically pseudocontractive mapping, where
L=sup,>1{ks};if T is an asymptotically pseudocontractive mapping with F(T)#®, then
T is an asymptotically hemi-pseudocontractive mapping.

Let C be a nonempty closed convex subset of E and T : C — C be a uniformly L-
Lipschitzian asymptotically hemi-pseudocontractive mapping, for any given x; € C, we
introduce a composite implicit iteration process {x, } as follows:

Xp1=(1—ay) X+, T"yy, (1.1)
y”:<1_ﬁn)xn+,3nTnxn+1/ Vn>1, ’

where {a, },{B,} are two real sequences in [0,1].
As B, =0for all n>1, then (1.1) reduces to

Xpi1=(1—ay)xy+a,T"x,. (1.2)
Remark 1.2.  For any given x, € C, define the mapping A, :C — C, such as:
Apx=1—ay)xy+a,T"[(1—Bn)xn+BnT"x], VxeC,

where C is a nonempty closed convex subset of E and T:C—C is a uniformly L-Lipschitzian.
Then

[Anx—Anyll = llan (T"[(1=Br) Xn+BnT"x] = T"[(1 = Bn ) Xn+BnT"y])
<anBuL||T"x=T"y||
S“nﬁnLZHX—yH
for all x,y € C. Thus A, is a contraction mapping if a, ,BnLZ <1 for all n>1, and so there

exists a unique fixed point x,,11 € C of A, such that x,,411 = (1—a,)x,+a, T"[(1—By)xn+
BnT"x,41]. This shows that the composite implicit iteration process (1.1) is well defined.



