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Continuous version of Filippov’s theorem for a
second-order differential inclusion

Aurelian CERNEA

Abstract - Using Bressan-Colombo results, concerning the existence of contin-
uous selections of lower semicontinuous multifunctions with decomposable values,
we prove a continuous version of Filippov’s theorem for a second-order semilinear
differential inclusion. This result allows to obtain a continuous selection of the
solution set of the problem considered.
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1 Introduction

In this note we study second-order differential inclusions of the form

x′′ ∈ Ax + F (t, x), x(0) = x0, x′(0) = y0, (1)

where F : [0, T ]×X → P(X) is a set valued map and A is the infinitesimal
generator of a strongly continuous cosine family of operators {C(t); t ∈ R}
on a separable Banach space X.

Existence of mild solutions of problem (1) have been obtained in [1, 2, 5]
using fixed point techniques. In [6] it is shown that Filippov’s ideas ([8])
can be suitably adapted in order to prove the existence of mild solutions to
problem (1).

The aim of this note is to prove the existence of solutions continuously
depending on a parameter for the problem (1). In addition, as usual at a
Filippov existence type theorem, our result provides an estimate between
the starting ”quasi” solution and the solution of the differential inclusion.
At the same time we obtain a continuous selection of the solution set of
problem (1).
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