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Abstract. The aim of this paper is to study the existence of solutions and the uniform

decay rate of energy for coupled wave equations of Kirchhoff type with nonlinear boundary

damping and memory source term. Also, the exponential decay of solutions is estiablished

by using Faedo-Galerkin’s approximation and perturbed energy method.
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1 Introduction

In this paper, we consider the following boundary value problem

ρ1(t)utt − α4u′′ −M(‖∇u‖2 + ‖∇v‖2)4u−4u′ ≥ 0,

in Q = Ω× [0, T ], (1)
ρ2(t)vtt − β4v′′ −M(‖∇u‖2 + ‖∇v‖2)4v −4v′ ≥ 0 in Q, (2)
u(x, 0) = u0(x), u′(x, 0) = u1(x),
v(x, 0) = v0(x), v′(x, 0) = v1(x), on x ∈ Ω, (3)

u = v =
∂u

∂ν
=

∂v

∂ν
= 0 on Σ1 = Γ1 × [0, T ], (4)

α
∂u′′

∂ν
+ M(‖∇u‖2 + ‖∇v‖2)∂u

∂ν
+

∂u′

∂ν
+ u + u′ + g(t)|u′|µu′

= g ∗ |u|γu on Σ0 = Γ0 × [0, T ], (5)

β
∂v′′

∂ν
+ M(‖∇u‖2 + ‖∇v‖2)∂v

∂ν
+

∂v′

∂ν
+ v + v′ + g(t)|v′|µv′

= g ∗ |v|γv on Σ0 = Γ0 × [0, T ], (6)

where Ω is a bounded domain of Rn with C2 boundary Γ = ∂Ω satisfying
Γ = Γ0

⋃
Γ1, Γ0

⋂
Γ1 = φ and Γ0, Γ1 possess positive measures, ρ1(t), ρ2(t)


