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NUMERICAL ANALYSIS FOR THE WAVE EQUATION WITH LOCALLY

NONLINEAR DISTRIBUTED DAMPING

——————————————————

Abstract. In this paper, we present spectral methods in order to solve wave equation
subject to a locally distributed nonlinear damping. Thanks to the efficiency and the
accuracy of spectral method, we can check that discrete energy decreases to zero as time
goes to infinity, uniformly with respect to the mesh size when the damping is supported
in a suitable subset of the domain of consideration. We prove the convergence of the
full FourierGalerkin discretization. Thus, we apply our schemes to illustrate the uniform
discrete energy decay rates of the solution for a wide range of damping functions.

The studied equation is the following αutt −∆u+ a(x)ut = 0, x ∈ Ω, t > 0,
u = 0, x ∈ Γ, t > 0,
u(x, 0) = u0(x), ut(x, 0) = u1(x), x ∈ Ω,

(1)

where Ω is an open and bounded domain of Rn with n ∈ N and a : Ω→ R is a bounded
nonnegative function defined on ω a nonempty open subset of Ω, satisfying a(x) > a0 > 0
on ω̄.
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