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ON WAVE EQUATIONS WITH
BOUNDARY DISSIPATION OF MEMORY TYPE

GEORG PROPST AND JAN PRUSS

ABSTRACT. The undamped wave equation on an open
domain of arbitrary dimension and boundary of class C? is
considered. On parts of the boundary the normal derivative of
the solution equals the convolution of its time derivative with
a measure of positive type. This setting subsumes standard
dissipative boundary conditions as well as the interaction with
viscoelastic boundary materials. Applying methods for evolu-
tionary integral equations to a variational formulation of the
problem, existence, uniqueness and regularity of the solution
to the wave equation is proven under minimal regularity as-
sumptions on the initial conditions and forcing functions. To
evaluate the versatility of a parametrized model, least-squares
fits to physical data are presented.

1. Introduction. A basic linear model for the evolution of sound
in a compressible fluid is the system of partial differential equations

(L.1) pue(t, z) + grad p(t,z) = 0,

' kpe(t, z) + divo(t,z) =0, t>0, zeR"

where p denotes acoustic pressure and v the velocity field; cf., e.g., Leis
[6]. In the sequel the equilibrium density p and the compressibility
k will be assumed to be constant and then w.o.l.g. to be equal to 1.
Eliminating v from this system one obtains a wave equation for the
pressure p.

(1.2) pee(t, ) = Ap(t, x), t>0, zeR"
When the fluid is enclosed in a region 2 C R™, (1.2) has to be sup-

plemented by conditions at 02, the boundary of 2. The energy con-
serving Dirichlet, Neumann and Robin conditions aside, the following
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