
ILLINOIS JOURNAL OF MATHEMATICS
Volume 21, Number 4, December 1977

THE ASYMPTOTIC BEHAVIOR OF THE PRINCIPAL
EIGENVALUE OF SINGULARLY PERTURBED

DEGENERATE ELLIPTIC OPERATORS

BY

ALLEN DEVINATZ AND AVNER FRIEDMAN

1. Introduction

Let

+ bi(x)
= Oxi

bc an elliptic operator in a bounded domain , degenerating on Of in such a
way that

where r (r, r.) is the hward normal on . In general, the Dirichlct
problem for this orator has no solution since the corresponding solution of
the stochastic differential system

+

where = ### a# ds not exit from in finite time (scc, for example,
[4] for more details).
For any s > 0, consider the elliptic orator sA + L and denote by the

principal cigcnvaluc; i.e., is the smallest real number such that there exists a
solution u for the problem

(1.4) sAu, + , -u in , u 0 on .
As is well known such an cigcnvaluc always exists. Wc arc conrncd in this
par with the asymptotic behavior of as s 0.

Several earlier pars consider the problem of estimating when is the
principal cigcnvaluc for thc orator

(1.5) a + b,
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