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On a nonlocal boundary value problem for a
second order differential inclusion
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Abstract - We prove a Filippov type existence theorem for solutions of a second
order differential inclusion with nonlocal boundary conditions by the application of
the contraction principle in the space of the derivatives of solutions instead of the
space of solutions.
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1 Introduction

In this note we study the second-order differential inclusion

x′′ − λx′ ∈ F (t, x), a.e. (I) (1)

with boundary conditions of the form

x(0) = c0, x(1) = c1, (2)

where I = [0, 1], F (., .) : I ×R → P(R), λ > 0 and ci ∈ R, i = 1, 2.
The present note is motivated by a recent paper of Benchohra, Hamani

and Henderson ([1]) in which several existence results concerning second or-
der functional differential inclusions with integral boundary conditions are
obtained via fixed point techniques. We note that several qualitative prop-
erties for boundary value problems of this type may be found in [2,10,12,14]
etc.

The aim of our paper is to provide a Filippov type result concerning the
existence of solutions of problem (1.1)-(1.2). Recall that for a differential
inclusion defined by a lipschitzian set-valued map with nonconvex values,
Filippov’s theorem consists in proving the existence of a solution starting
from a given almost solution.
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