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a b s t r a c t

We introduce the class of α-nonexpansive mappings in Banach spaces. This class contains
the class of nonexpansive mappings and is related to the class of firmly nonexpansive
mappings in Banach spaces. In addition, we obtain a fixed point theorem for α-
nonexpansive mappings in uniformly convex Banach spaces.
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1. Introduction

Let E be a Banach space and let C be a nonempty subset of E. We denote the fixed point set of a mapping T : C → E by
F(T ). Following Bruck [1], we say that a mapping T : C → E is firmly nonexpansive if

‖Tx − Ty‖ ≤ ‖r(x − y) + (1 − r)(Tx − Ty)‖

for all r > 0 and x, y ∈ C; see also [2]. It is obvious that every firmly nonexpansive mapping is nonexpansive, i.e.,
‖Tx − Ty‖ ≤ ‖x − y‖ for all x, y ∈ C . See, for example, [2–7] for more information on firmly nonexpansive mappings.

In 2008, Kohsaka and Takahashi [8] studied the existence and approximation of fixed points of mappings of firmly
nonexpansive type in Banach spaces. This is another generalization of firmly nonexpansive mappings in Hilbert spaces;
see also [8–11]. Kohsaka and Takahashi [10] also introduced the class of nonspreading mappings in Banach spaces, which is
wider than the class of mappings of firmly nonexpansive type, and obtained some fixed point theorems for these mappings.
Takahashi [12] introduced the class of hybrid mappings in Hilbert spaces, which contains the class of firmly nonexpansive
mappings in Hilbert spaces.

Recently, Aoyama et al. [13] introduced the class ofλ-hybridmappings in theHilbert space setting (seeDefinition 2.1) and
obtained a fixed point theorem and an ergodic theorem for these mappings. This class contains the classes of nonexpansive
mappings, nonspreading mappings, and hybrid mappings in Hilbert spaces.

In this paper, we introduce the class of α-nonexpansive mappings in Banach spaces (see Definition 2.2) and generalize
some of the results obtained in [13] from Hilbert spaces to more general Banach spaces. It should be noted that every firmly
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