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Lipschitz-continuity of the solution
map of some nonconvex evolution inclusions
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Abstract - We prove the Lipschitz dependence on the initial condition of the
solution set of a class of nonconvex evolution inclusions by applying the contraction
principle in the space of selections of the multifunction instead of the space of
solutions.
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1 Introduction

In this paper we study differential inclusions of the form

x′(t) ∈ A(t)x(t) +
∫ t

0
K(t, s)F (s, x(s))ds, x(0) = x0, (1)

where F : [0, T ]×X → P(X) is a set-valued map lipschitzian with respect to
the second variable, X is a separable Banach space, A(t) is the infinitesimal
generator of a strongly continuous evolution system of a two parameter
family {G(t, τ), t ≥ 0, τ ≥ 0} of bounded linear operators of X into X,
D = {(t, s) ∈ [0, T ] × [0, T ]; t ≥ s}, K(., .) : D → R is continuous and
x0 ∈ X.

We study the properties of the map that associates to a given initial
condition x0 ∈ X the set of mild solutions of problem (1) starting from
x0 and the main purpose of this paper is to prove that this solution map
depends Lipschitz-continuously on the initial condition.

Existence of solutions and qualitative properties of the solutions of prob-
lem (1) have been obtained in [1-7,17] etc. via fixed point techniques. As
in [12], the approach we use, is different from the ones in the paper men-
tioned above and consists in the application of the contraction principle in
the space of selections of the multifunction instead of the space of solutions.
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