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I. Introduction

Let Q be an open bounded region in R”. Let A be the Laplace operator,

on real-valued functions on Q. Let A be the Laplace operator applied to
components of R"”-valued functions on Q. Let dQ, d/dn, grad, and div be
(respectively) the boundary set of 2, the outward-pointing normal deriva-
tive on 49, the gradient, and the divergence. Let L?(©) be the Hilbert space
of square-integrable real-valued functions on Q and let L?(Q) be the Hilbert
space of R”-valued functions u on ©, so that the pointwise R” norm |u(x)|
is in L2(Q).
Consider the three eigenvalue problems:

(1.1 Au+agrad(divu)+A®u=0 in Q, u=0 on 49;
(1.2) Av+Av=0 in Q, v=0 on 09Q; and

5 : do
(1.3) A“p+vAp=0 in Q, ¢=—é;=0 on d9.

The number « is a nonnegative constant, and in this paper « always refers
to the constant in problem (1.1). We consider the collection of eigenvalue
problems in (1.1) for all nonnegative values of «. Problem (1.1) governs the
behavior of an elastic medium and thus appears often in the theory of elas-
ticity. The problems (1.2) and (1.3) are often referred to as the Dirichlet and
buckling eigenvalue problems, respectively.

In this paper we extend some inequalities obtained recently by Kawachl
and Sweers [3] for the smallest eigenvalue of problem (1.1) to all of its eigen-
values. We assume that the eigenvalues of (1.1), (1.2), and (1.3) are orderad

AY<AP<..., \y=\,=<---, and v, < v, =< ---, respectively.
We establish that the following inequalities hold:
(1.4) NMtk—1ym =AY forall «=0, all &, n,
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