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Abstract. We use an iteration scheme to approximate common fixed points of nearly
asymptotically nonexpansive mappings. We generalize corresponding theorems of [1] to
the case of two nearly asymptotically nonexpansive mappings and those of [9] not only to a

larger class of mappings but also with better rate of convergence.
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1 Introduction

Throughout this paper, N denotes the set of all positive integers. Let E be a real Banach
space and C a nonempty subset of E. A mapping 7 : C — C is called asymptotically nonexpan-

sive if for a sequence {k,} C [1,e0) with lim k, = 1, we have
n—o0
IT"x =Ty < knllx =y

forall x,y € C and n € N. T is called uniformly L-Lipschitzian if for some L > 0,

=T <
L|jx —y|| for all x,y € C and n € N. Also, T is called a contraction if for some 0 < k < 1,
|Tx — Tyl|| < k|jx—yl| forall x,y € C.

Fix a sequence {a,} C [0,0) with r}gr; a, = 0, then according to Agarwal et allll, T is said

to be nearly asymptotically nonexpansive if k, > 1 for all n € N with lim k,, = 1 such that

n—o0

HT”X— T”yH < kn(Hx_yH +an)
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for all x,y € C. T will be nearly uniformly L-Lipschitzian if k, < L for all n € N.
Note that every asymptotically nonexpansive mapping is nearly asymptotically nonexpan-
sive and every nearly asymptotically nonexpansive mapping is nearly uniformly L-Lipschitzian.

We know that Picard and Mann iteration processes for a mapping 7 : C — C are defined as:

x1=x€C,
(1.1)
Xp1 =Tx,, neN
and
x1=x€eC,
(1.2)
X1 = (1= 04)x, + 0, Tx,, n €N
respectively, where {a, } isin (0,1).
Recently, Agarwal et al.[!! introduced the following iteration scheme:
x1=x€C,
Xn1 = (1= 04)T"x, + 0, Ty, (1.3)

yn = (1= Bp)xy+ BuT"x,, n €N,

where {a, } and {B,} are in (0,1). They showed that this scheme converges at a rate same as
that of Picard iteration.
On the other hand, we state without error terms the iteration scheme studied by Yao and

Chen [9] for common fixed points of two mappings:

x1=x€eC,
(14)

Xna1 = Oy + BuT" X + 18", n € N,
where {a, } and {f,} are in [0, 1] and o, + B, + 7, = 1. They did not show the rate of convergence
of this scheme.
We introduce the following iteration scheme to compute the common fixed points of two
mappings.
x1=x€eC,
X1 = (1= 06,)T"x + 04, 8™yy, (1.5)
Yo = (1= Bn) x4+ BuT"x,,n €N,
where {a, } and {f3,} are in (0,1).
It is to be noted that (1.5) reduces to



