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ug (t) + Au(t) — g(s)Au(t —s)ds =0, Vt>0
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where A is a self-adjoint positive definite operator and g is a positive nonincreasing
function. We adopt the method introduced in [19], for finite history, with some
modifications imposed by the nature of our problem, to establish a general decay
result which depends only on the behavior of the relaxation function. Our result
extends the decay result obtained for problems with finite history to those with
infinite history. In addition, it improves, in some cases, some decay results obtained
earlier in [15].

© 2014 Elsevier Inc. All rights reserved.

1. Introduction

Let H be a real Hilbert space with inner product and related norm denoted by (-, -) and || - ||, respectively.
Let A: D(A) — H be a self-adjoint linear positive definite operator with domain D(A) C H such that the
embedding is dense and compact. We consider the following class of second-order linear integrodifferential
equations:
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+oo
ug () + Au(t) — / g(s)Au(t —s)ds =0, Vt>0 (1.1)
0

with initial conditions

{u(—t) =ug(t), VteR* =0, +o0]
u(0) = ug

where uy = %, Uy = %, ug and u; are given history and initial data, and g : RT™ — R™T is a given function.

Since the pioneer work of Dafermos [10], problems related to (1.1)—(1.2) have attracted the attention of
many researchers and a large number of papers have appeared. We start by the work of Chepyzhov and
Pata [9], where an abstract problem of the form

+oo

ug (t) + Au(t) — / 9(s)(A(t) — Au(t — s)) ds =0, Vt>0
0

u(—t) = uo(t), vVt >0

ut(0) = ug

was considered in a Hilbert space H. Here A is a strictly positive self-adjoint operator with a domain
D(A) C H and 0 < fOJrOO g(8) ds < +00. They proved the well-posedness and showed that the exponential
stability holds only for kernels of exponential decay. Also, in a survey paper, Pata [28] discussed the decay
properties of the semigroup associated with Eq. (1.1) and established several stability results. In [27], Pata
studied the asymptotic behavior of an abstract integrodifferential equation of the form

t
uge(t) + aAu(t) + Bus — /g(s)Au(t —s)ds=0, Vt>0
0

for « > 0, f > 0 and g a positive summable kernel, and analyzed the exponential stability of the semigroup
associated with the positive operator under some sufficient conditions on the kernel which were not con-
sidered before in the literature. He also introduced some new concepts such as the flatness of a kernel. We
refer the reader to Fabrizio et al. [13] and Grasselli et al. [14] for more results of this nature.

In all the above mentioned works, the kernels considered were of either exponential or polynomial decay.
Recently, Guesmia [15] considered the following problem:

+o0

uge () + Au(t) — / g(s)Bu(t —s)ds =0, Vt>0
0

u(—t) = ug(t), vt >0

ut(0) = ug

for A and B two self-adjoint positive definite operators with D(A) C D(B) and a kernel of more general
decay rate satisfying

(A0) There exist ag,a; > 0 such that

ar||v))* < ||B%1)H2 < a0||A%v| ’ we D(A)
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