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Abstract. In this paper we consider a Cauchy problem for a nonlinear viscoelastic equation

with delay in the strong damping. Under suitable conditions on the initial data and the

relaxation function, we prove a finite-time blow-up result.

Keywords: Blow up, Cauchy problem, delay time, relaxation function, viscoelastic.

AMS Classification: 35B05, 35L05, 35L15, 35L70

1 Introduction

In this work, we are concerned with the following delayed Cauchy problem
utt −∆u+

∫ t
0
g(t− s)∆u(x, s)ds+ µ1∆ut(x, t) + µ2∆ut(x, t− τ)

= |u|p−1 u, x ∈ Rn , t > 0
ut (x, t− τ) = f0 (x, t− τ) , in (0, τ) ,
u(x, 0) = u0(x), ut(x, 0) = u1(x), x ∈ Rn,

(1)

where p > 1, µ1 is a positive constants, µ2 is a real number, and τ > 0
represents the time delay. The function g is the relaxation function subjected
to conditions to be specified and u0, u1, f0 are the initial data to be specified
later. The space of the problem here is the whole space of Rn.

Viscoelastic wave problems in bounded domains were considered by many
authors. Messaoudi in [1] considered the following initial-boundary value prob-
lem utt −∆u+

∫ t
0
g(t− τ)∆u(τ)dτ + ut|ut|m−2 = u|u|p−2, Ω× (0,∞)

u(x, t) = 0, x ∈ ∂Ω, t ≥ 0
u(x, 0) = u0(x), ut(x, 0) = u1(x), x ∈ Ω,

(2)

where Ω is a bounded domain of Rn (n ≥ 1) with a smooth boundary ∂Ω,
p > 2, m ≥ 1, and g : R+ −→ R+ is a positive nonincreasing function. He
showed, under suitable conditions on g, that solutions with initial negative
energy blow up in finite time if p > m and continue to exist if m ≥ p. This


