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ON THE EFFECT OF DOMAIN TOPOLOGY
IN A SINGULAR PERTURBATION PROBLEM

E. NORMAN DANCER — JUNCHENG WEI

1. Introduction

In this paper, we study the following nonlinear elliptic equation
{ e2Au—u+uP =0 1in Q,

(1.1)
u>0 in Q and v = 0 on 09,

where Q C RY (N > 2) is a smooth bounded domain, 1 < p < (N +2)/(N —2)
for N >3, 1 <p<oofor N=2ande >0 is a positive small parameter.
Our interest in (1.1) arises from two aspects. First, (1.1) is a typical singular
perturbation problem. Singular perturbation problems have received much at-
tention lately due to their significances in applications such as chemotaxis (see
[18] and [19]), population dynamics (see [1], [16]) and chemical reaction theory
(see [1]), etc. Secondly, we are interested in the effect of the properties of the do-
main, such as geometry, topology on the solutions of nonlinear elliptic problems.
Problem (1.1) can be a prototype.

Recently, the geometry of the domain on the solutions of (1.1) has been a
subject of study. Beginning in [20], Ni and Wei studied the “least-energy solu-
tions” of (1.1) and showed that for e sufficiently small, the least-energy solution
has only one local maximum point P. and P- must lie in the most centered part
of Q, namely, d(Ps, 9Q) — maxpeq d(P,00), where d(P, 9Q) is the distance from
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