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1. Introduction and preliminaries

Let (X, d) be a metric space, 2X a collection of nonempty subsets of X, and CB(X) a collection of nonempty closed bounded
subsets of X, CI(X) a collection of nonempty closed subsets of X, K (X) a collection of nonempty compact subsets of X.

For any A, B € CB(X), let

H(A, B) = max{supd(x, B), supd(y, A)},
XxeA yeB

where d(x, B) = infyep d(x, y). H is called the Hausdorff metric induced by d.

An element x € X is called a fixed point of a multivalued map T : X — 2X ifx € T(x). We denote Fix(T) = {x € X : x €
T(x)}. A sequence {x,} in X is called an orbit of T at xy € X ifx, € T(x,_1) foralln > 1.

Amap f : X — R is called lower semicontinuous if any sequence {x,} C X with x, — x € X implies that
f(x) < liminfy, o f (xn).

Investigations on the existence of fixed points of multivalued contractions in metric spaces were initiated by Nadler [1].
Using the Hausdorff metric, he established the following multivalued version of the well known Banach contraction
principle.

Theorem 1.1. Let (X, d) be a complete metric space and let T : X — CB(X) be a map such that for a fixed constant h € (0, 1)
and foreachx,y € X,

H(T(X), T(y)) < hd(x, y).
Then Fix(T) # (.
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