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Abstract. In this paper we establish sufficient conditions yielding exponential decay of
solutions for a Kirchhoff problem. The equation is subject to a damping of Balakrishnan-
Taylor type and a nonlinear forcing term. Moreover, we prove a blow up in finite time

result.

1 Introduction

The objective of this work is to study the following initial-boundary value
problem

wi = (€0 + & [Vu @} + 0 (Vu ), Vur (1)) Au

+A%u + vA%uy = [ulP uwin Q x [0, +00) (1)
u(z,0) =ug (), ut(x,0) =uy (x) in Q

u(x,t) = c’% (z,t)=00nT

where © is a bounded domain in R™ with smooth boundary I". Here u(¢, x)
is the transverse deflection of the beam. All the parameters &, &1, o, v
and p are assumed to be positive constants. When & = 0 = v = 0, and
without A2u, the equation in (1) reduces to a nonlinear wave equation which
has been extensively studied and several results concerning existence and
nonexistence have been established [3,5,6,8,9,11]. When &,§1 # 0, 0 =
v = 0, and without A2u, the equation in (1) reduces to the well-known
Kirchhoff equation which has been introduced in [10] in order to describe
the nonlinear vibrations of an elastic string. The equation introduced by

Kirchhoff was
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