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Abstract. Our purpose in this paper is first to study a mapping which is generated by

a family of quasinonexpansive and Lipschitz multi-valued mappings. Further, using the

shrinking projection method, we establish strong convergence theorems for solving fixed

point problems of such mappings.
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1 Introduction

Let 𝐷 be a nonempty and convex subset of a Banach space 𝐸. The set
𝐷 is called proximinal if for each 𝑥 ∈ 𝐸, there exists an element 𝑦 ∈ 𝐷
such that ∥𝑥 − 𝑦∥ = 𝑑(𝑥,𝐷), where 𝑑(𝑥,𝐷) = inf{∥𝑥 − 𝑧∥ : 𝑧 ∈ 𝐷}. Let
𝐶𝐵(𝐷),𝐾(𝐷) and 𝑃 (𝐷) be the families of nonempty closed bounded subsets,
nonempty compact subsets, and nonempty proximinal bounded subsets of 𝐷,
respectively. The Hausdorff metric on 𝐶𝐵(𝐷) is defined by

𝐻(𝐴,𝐵) = max

{
sup
𝑥∈𝐴

𝑑(𝑥,𝐵), sup
𝑦∈𝐵

𝑑(𝑦,𝐴)

}
for 𝐴,𝐵 ∈ 𝐶𝐵(𝐷).

A single-valued mapping 𝑇 : 𝐷 → 𝐷 is called nonexpansive if ∥𝑇𝑥−𝑇𝑦∥ ≤
∥𝑥− 𝑦∥ for all 𝑥, 𝑦 ∈ 𝐷. A multi-valued mapping 𝑇 : 𝐷 → 𝐶𝐵(𝐷) is called
nonexpansive if 𝐻(𝑇𝑥, 𝑇𝑦) ≤ ∥𝑥− 𝑦∥ for all 𝑥, 𝑦 ∈ 𝐷. An element 𝑝 ∈ 𝐷 is
called a fixed point of 𝑇 : 𝐷 → 𝐷 (resp. 𝑇 : 𝐷 → 𝐶𝐵(𝐷)) if 𝑝 = 𝑇𝑝 (resp.
𝑝 ∈ 𝑇𝑝). The fixed points set of 𝑇 is denoted by 𝐹 (𝑇 ).

The mapping 𝑇 : 𝐷 → 𝐶𝐵(𝐷) is called


