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a b s t r a c t

We introduce the notion of a multivalued causal operator and consider an abstract Cauchy
problem in a Banach space for various classes of functional inclusionswith causal operators.
The methods of the topological degree theory for condensing maps are applied to obtain
local and global existence results for this problem and to study the continuous dependence
of a solution set on initial data. As application we generalize some existence results for
semilinear functional differential inclusions and Volterra integro-differential inclusions
with delay.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

At the present time the study of systems governed by differential and functional equations with causal operators attracts
much attention. The term causal arises from the engineering and the notion of a causal operator turns out to be a powerful
tool for unifying problems in ordinary differential equations, integro-differential equations, functional differential equations
with finite or infinite delay, Volterra integral equations, neutral functional equations, etc. (see the monograph [1]). Various
problems for functional differential equations with causal operators were considered in recent papers [2–5]. In particular,
the existence, uniqueness, and continuous dependence of solutions to Cauchy problem in a Banach space are studied in [2,5].

In the present paper we introduce the notion of a multivalued causal operator and consider an abstract Cauchy problem
in a Banach space for various classes of functional inclusions with causal operators. The methods of the topological degree
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