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a b s t r a c t

In this paper we consider the decay and blow-up properties of a viscoelastic wave equation
with boundary damping and source terms. We first extend the decay result (for the case of
linear damping) obtained by Lu et al. (On a viscoelastic equation with nonlinear boundary
damping and source terms: Global existence and decay of the solution, Nonlinear Analysis:
Real World Applications 12 (1) (2011), 295–303) to the nonlinear damping case under
weaker assumption on the relaxation function g(t). Then, we give an exponential decay
result without the relation between g ′(t) and g(t) for the linear damping case, provided
that ‖g‖L1(0,∞) is small enough. Finally, we establish two blow-up results: one is for certain
solutionswith nonpositive initial energy aswell as positive initial energy for both the linear
and nonlinear damping cases, the other is for certain solutions with arbitrarily positive
initial energy for the linear damping case.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

In this work, we investigate the following viscoelastic wave equation with boundary damping and source terms
utt − 1u +

∫ t

0
g(t − τ)1u(x, τ ) dτ = 0, (x, t) ∈ Ω × (0, ∞),

u(x, t) = 0, (x, t) ∈ Γ0 × [0, ∞),

∂u
∂ν

−

∫ t

0
g(t − τ)

∂u
∂ν

(τ ) dτ + |ut |
m−2ut = |u|p−2u, (x, t) ∈ Γ1 × [0, ∞),

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

(1.1)

Here Ω is a bounded domain in Rn (n ≥ 1) with a smooth boundary ∂Ω = Γ0 ∪ Γ1, Γ0 ∩ Γ1 = ∅, where Γ0 and Γ1 are
measurable over ∂Ω , endowed with the (n − 1)-dimensional Lebesgue measures λn−1(Γi), i = 0, 1, ν is the unit outward
normal to ∂Ω, g is a positive function, andm ≥ 2, p > 2.

Problem (1.1) arises in the theory of viscoelasticity and describes the spread of strainwaves in a viscoelastic configuration
(see [1–3]). The global existence of the solution and general decay of the energy (when m = 2) for this problem have been
established by Lu et al. in [2] very recently. The aim of this paper is to further study the decay (when m ≥ 2) and blow-up
propositions of the solution for the same problem.
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