Applied Mathematics Letters 24 (2011) 1185-1190

®appiiea

Mathematics
Letters

Contents lists available at ScienceDirect

Applied Mathematics Letters

journal homepage: www.elsevier.com/locate/aml

Coupled fixed points of weakly F-contractive mappings in
topological spaces

Yeol Je Cho?, Masood Hussain Shah*, Nawab Hussain

2 Department of Mathematics Education, Gyeongsang National University, Chinju 660-701, Republic of Korea
b Department of Mathematical Sciences, Lahore University of Management Sciences, 54792-Lahore, Pakistan
¢ Department of Mathematical Sciences, King Abdul Aziz University, Jeddah 21589, Saudi Arabia

ARTICLE INFO ABSTRACT

Article history: In this work, we introduce a modified notion of weakly F-contractive mappings and prove
Received 22 July 2010 new coupled fixed point theorems for the mappings which are weakly F-contractive. Also,
Received in revised form 18 December 2010 we give an example to validate the main results in this work.

Accepted 2 February 2011 © 2011 Elsevier Ltd. All rights reserved.
Keywords:

Fixed point

Coupled fixed point

Weakly F-contractive mapping
Relatively compact set
Topological space

1. Introduction

It is well-known that, if X is a compact metric space and f : X — X is a weakly contractive mapping (see Section 2 for
the definition), then f has a fixed point in X (see [1], pp. 17).

In 1969, Furi and Vignoli [2] extended this result to a-condensing mappings in bounded complete metric spaces (see [3]
for the definition). A generalized version of the Furi-Vignoli theorem, using the notion of weakly F-contractive mappings in
topological spaces, was proved in [4].

On the other hand, in [5], using the KKM mappings, the authors introduced a new concept of lower (upper) semi-
continuous functions (see Definition 2.1 in Section 2) which is more general than the classical one. In [6], the authors used
this definition of lower semi-continuity to redefine weakly F-contractive mappings (see Definition 2.2 in Section 2) in order
to formulate and prove several results on fixed points.

Recently, Bhaskar and Lakshmikantham [7] noted that their coupled fixed point theorems can be used to investigate a
large class of problems and have discussed the existence and uniqueness of solutions for a periodic boundary value problem.
More recently, Cho et al. [8] studied the solvability of coupled quasi-solutions for the nonlinear operator equations by using
the semi-order method.

In this work, we have modified the notions of a weakly F-contractive mapping f : X x X — X, where X is a
topological space (see Definition 2.3 in Section 2). By using the modified definitions of weakly F-contractive mappings,
we reformulate and prove a version of the above-mentioned fixed point theorem (Theorem 1 of [6]) for coupled fixed points
(see Theorem 3.1). We also prove some coupled fixed point theorems under the assumptions that a certain iteration of a
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