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Abstract. In this paper, we consider a viscoelastic wave equation with a Bessel operator
and a weighted integral condition and establish a very general decay result, using a non
traditional multiplier method and taking advantage of some properties of the convex func-

tions. This result improves many other results in the literature.
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1 Introduction

In this work, we consider the following viscoelastic problem

ue(z,t) — = (zuz(z,t))s + fotg(t — 8) 2 (zux(w,5))2ds =0, x € (0,1), t>0
ugz(l,t) =0, fol zu(z,t)dx =0, t>0
u(z,0) = uo(x), ue(x,0) = w1 (z), z € (0,1),

1)
where | < 400, ¢ is a positive nonincreasing function satisfying some con-
ditions to be specified later and wug, u; are given data. This problem models
the motion of a two-dimensional viscoelastic body on a disc centered at the
origin in the radial solution case. So, if we consider the following equation

¢
ug — Au + / gt —T)Au(t)dr =0
0

in the polar coordinates, the Laplacian is given by

Ugo

1
Au = =(ru,), + —.
U T(ru) + 2

When we look for radial solutions (in this case up and u; must be radial),
we obtain (1) with one Dirichlet or Neumann boundary conditions. These



