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THE HADAMARD VARIATION OF THE GROUND STATE
VALUE OF SOME QUASI-LINEAR ELLIPTIC EQUATIONS

By SusuMuU ROPPONGI

1. Introduction

Let 2 be a bounded domain in RY (N>2) with smooth boundary 02. Let
o(x) be a real smooth function on 02 and v, be the exterior unit normal vector
at x€02. For any sufficiently small ¢=0, let £. be the domain bounded by

02.={x+ep(x).; xE0R}.

Fix pe(l, «) and let ¢ be a fixed number satisfying 0<g<p*—1, where
p¥=co if p=N and p*=Np/(N—p) if p<N. Then we consider the following
problem.

1.1, Xe)= ipf §95|Vu|”dx,

where
X ={ucsW§?(R.); lulrey=1, u=0 a.e.}.

It is easy to see that there exists at least one non-negative solution u. which
attains (1.1). and which satisfies

(1.2) —div (| Vu, | P 2Vu (x))=A(e)ui(x) xeQ,
u(x)=0 x€08.
u(x)=0 a.e. x&80,.

Furthermore u.=C%(Q2,) for some as(0, 1).
In this note we want to show the following.

THEOREM 1. Assume that p=2 and q=p—1. Assume that the minimizer
uy of (1.1), is unique. Then, the following asymptotic behaviour of A(¢) holds.

.9 K= 10=—e(p—1, [ 2(0)|" o(x)do. +ote).

Here 0/0v. denotes the derivative along the exterior normal direction.
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