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Abstract: In this paper, we consider a model of a dynamic viscoelastic wave equa-
tion with a nonlinear source and boundary dissipation. Our fundamental goal is to
establish the general decay rates of the energy solutions under a class of generality of
the relaxation function g : R+ → R+ satisfying the inequality g′(t) ≤ −H(g(t)) for all
t ≥ 0, where H is a function satisfying some specific properties. This work extends
the previous works with a viscoelastic wave equation and improves earlier results in
the literature.
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1 Introduction

In this paper, we are concerned with the following nonlinear viscoelastic wave equations:
utt − k0∆u+

∫ t

0
g (t− s) div(a(x)∇u (s))ds+ b (x)ut = |u|p−2

u in Ω× R+,

k0
∂u
∂ν −

∫ t

0
g (t− s) (a (x)∇u (s)) νds+ h (ut) = 0 on Γ1 × R+,

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

u = 0 on Γ0 × R+,

(1)

where k0 > 0, and Ω is a bounded domain in Rn (n ≥ 1) with a smooth boundary
Γ = Γ0 ∪ Γ1. Hence Γ0 and Γ1 are closed and disjoint with mes (Γ0) > 0 and ν is the
unit outward normal to Γ. b : Ω → R+ is a function, and

2 < p ≤ 2n

(n− 2)
, n ≥ 3, (2)
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