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1. Introduction

Let Q be a bounded domain in R¥ with C*~ boundary 8Q. Let @ be a fixed
point in Q and B(&, @) be the ball of radius & with the center @. We put

Q,=Q\B(&, @). Consider the following eigenvalue problem

(1.1) —Au(x) = au(x) XEQ,
u(x) =0 xE0Q
u(x)+ke“%‘_(x) =0 xE0B(e, ).
Vs

Here & denotes a positive constant. And o is a real number. Here 9/0v, de-
notes the derivative along the exterior normal direction with respect to Q,.

Let p;j(€)>0 be the j-th eigenvalue of (1.1). Let p; be the j-th eigenvalue
of the problem

(1.2) — Au(x) = au(x) xEQ
u(x) =0 xE00 .
Let G(x,y) (resp, G¢(x,y)) be the Green function of the Laplacian in
(resp. Q,) associated with the boundary condition (1.2) (resp. (1.1)).
Main aim of this paper is to show the following Theorems. Let g,(x)

be the L*-normalized eigenfunction associated with z;. We have the follow-
ing.

Theorem 1. Assume N=3. We fix jand a=1. Suppose that p;is simple.
Then, for any fixed s€(0, 1),
(1.3) pi(€) = p+Pe+0(8) ( 022
1i(€) = mj+P;E+0(€%) (1<e<?)
1i(€) = p;+(14+k)'P;64+0(&) ( o=1),
where



