Nonlinear Analysis 74 (2011) 937-945

Contents lists available at ScienceDirect

Nonlinear Analysis

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

General decay to a von Karman system with memory

C.A. Raposo?, M.L. Santos ™*

2 Departamento de Matemdtica, Universidade Federal de Sdo Jodo del-Rei, UFS], Frei Orlando 170, Cep 36300-000, Sdo Jodo del-Rei, MG, Brazil
b Faculdade de Matemdtica-PPGME, Universidade Federal do Pard, UFPA, Rua Augusto Corréa 01, CEP 66075-110, Pard, Brazil

ARTICLE INFO ABSTRACT

Article history: In this paper we study the von Karman plate model with long-range memory and we

Received 20 April 2009 show the general decay of the solution as time goes to infinity. This result generalizes and

Accepted 21 September 2010 improves on earlier ones in the literature because it allows certain relaxation functions
which are not necessarily of exponential or polynomial decay.

Keywords: © 2010 Elsevier Ltd. All rights reserved.

von Karman system
Memory dissipation
General decay

1. Introduction

The main purpose of this work is to study the general decay of the solutions to a von Kairman system for the plate equation
in the presence of long-range memory. To introduce this model we need some notation. Let £2 be an open bounded set of R?
with regular boundary I = I'y U I';, where Iy N Iy = @ and Iy # §. Let us denote by v = (vq, v,) the external unit normal
to I, and by n = (—v,, v7) the unitary tangent positively oriented on I". By the brackets [-, -] we denote the operator given

by
oy P PPy
T 92x 9%y xdy 9xdy 92y 92x’
The equations which describe small vibrations of a thin homogeneous isotropic plate of uniform thickness h are given by

t
Uy — hAuy + A%u — / gt — 7)A%u(r)dt = [u, v] in 2 x (0, ), (1)
0
A%y = —[u,u] in£2 x (0, c0), (2)
u(X,y, O) :UO(XJ’), u[(xayﬂ 0) :ul(xvy) inQ, (3)
with the boundary conditions
v
v=-—=0 onI x (0, 0c0), (4)
av
ou
=— =0 onlpx (0,00), (5)
dv
t
Biu — B {/ g(t—r)u(r)dr} =0 onlj x (0, 00), (6)
0
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