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Abstract

This article presents a unified overview of the latest, to date, results on boundary value problems for wave equations with super-
critical nonlinear sources on both the interior and the boundary of a bounded domain §2 € R". The presented theorems include
Hadamard local wellposedness, global existence, blow-up and non-existence theorems, as well as estimates on the uniform energy
dissipation rates for the appropriate classes of solutions.
© 2011 IMACS. Published by Elsevier B.V. All rights reserved.
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1. Introduction
1.1. The model and the problem

A rich body of research literature to date addresses semi-linear boundary value problems for the wave equation:

uy — Au~+ go(u;) = f(u) in 2 x [0, 00),
opu +u + gluy) = h(u) on I' x [0, 00), ))]
{u(0), u(0)} = {uo, u1} € H'(2) x L(£2),

where £2 C R” is a bounded open set with sufficiently smooth boundary I". Monotone continuous feedback maps
go(s), g(s) model respectively the interior and boundary damping terms. The Nemytski operators associated with
differentiable scalar maps f and h represent source terms, and do not necessarily satisfy any a priori dissipativity
conditions.

* Corresponding author.

E-mail addresses: 1bociu2@math.unl.edu (L. Bociu), mrammahal @math.unl.edu (M. Rammaha), dtoundykov@math.unl.edu (D. Toundykov).
! The research was partially supported by the National Science Foundation under International Research Fellowship OISE-0802187.
2 The research was partially supported by the National Science Foundation under Grant DMS-0908270.

0378-4754/$36.00 © 2011 IMACS. Published by Elsevier B.V. All rights reserved.
doi:10.1016/j.matcom.2011.04.006


dx.doi.org/10.1016/j.matcom.2011.04.006
mailto:lbociu2@math.unl.edu
mailto:mrammaha1@math.unl.edu
mailto:dtoundykov@math.unl.edu
dx.doi.org/10.1016/j.matcom.2011.04.006

