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ABSTRACT. We study the singular perturbation for a class
of partial integro-differential equations in viscoelasticity of the
form

t

(@) pub,(t,z) = Eub, (¢, z) +/ a(t — s)ub,(s,x)ds

+pg(t, ) + f(2),
when the density p of the material goes to zero. We will
prove that when p — 0 the solutions of the dynamical systems
(a) (with p > 0) approach the solution of the steady state
obtained from equation (a) with p = 0. The technique of

energy estimates is used. A similar result is also obtained for
a nonlinear equation of the form

t

pugy(t, ) = ¢(ug(t,z))e + / a(t — s)¢(uz (s, z))e ds + pg(t, z).

—0o0

1. Introduction. Consider the following model in viscoelasticity in
the one-dimensional case on the real line, (see [4, 10]),

t
pul (¢, ) = Bul (t,7) + / alt — s)ul, (s, z) ds

+ pg(t,z) + f(;), (t,z) e RT x [0,1],
u”(t,0) = u”(t,1) = 0, teRT,
uf(t,x) = v (¢, ), (t,z) e R™ x [0,1].

Here u is the displacement, pg is the body force, f is the external force,
p > 0 is the density of the material and Rt = [0,00), R~ = (—00,0].
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