Nonlinear Analysis 74 (2011) 4319-4329

Contents lists available at ScienceDirect

Nonlinear Analysis

journal homepage: www.elsevier.com/locate/na S

Existence of a nontrivial solution for a class of hemivariational inequality
problems at double resonance”

Jinguo Zhang, Yuying Zhou*

Department of Mathematics, Soochow University, Suzhou 215006, China

ARTICLE INFO ABSTRACT
Article history: In this paper, we discuss a class of semilinear elliptic hemivariational inequality problems.
Received 21 October 2010 By using the nonsmooth minimax principle for locally Lipschitz functions, we establish

Accepted 26 February 2011

; ‘ the existence of a nontrivial solution for the semilinear elliptic hemivariational inequality
Communicated by Ravi Agarwal

problem, where incomplete double resonance occurs at infinity between two distinct
consecutive eigenvalues.

Keywords:

Hemivariational inequality
Nonsmooth minimax principle
The Clarke generalized gradient
Double resonance

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

In this paper, we are concerned with the following semilinear elliptic problem with a nonsmooth potential:

{—AueaF(x, u), aexe s, (1.1)

u=20, X € o082,

where £2 € RN(N > 3) is a bounded domain with smooth boundary 92, and the potential function F(x, u) : 2 x R - R
is measurable with respect to x and locally Lipschitz with respect to u. dF (x, u) denotes the Clarke generalized gradient
of the locally Lipschitz function u — F(x, u) (see Section 2 for more details). Problems like (1.1) are known as elliptic
hemivariational inequalities (or variational inclusion problems).

Hemivariational inequality problem is a new type of inequality problem which has been introduced by Panagiotopoulos
(cf.[1]) in order to deal with problems arise from mechanics and engineering whose variational forms are such inequalities
which express the principle of virtual work or power. Since that, the hemivariational inequalities have been investigated by
a number of authors, the reader is referred to [2-10] and the references therein, where the treatment relies on topological
method and nonsmooth critical point theory.

When the potential function F (x, u) is a primitive of a continuous function f (x, u) : 2 xR — R,thendF(x, u) = {f (x, u)}
and Problem (1.1) will become the following “smooth” semilinear Dirichlet boundary value problem:

—Au=f(x,u), xe$,
:u=0, X € o082. (12)
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