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1. Introduction

We consider a bounded region M in Rn (n = 2 or 3) whose boundary is
smooth. Let w be a fixed point in M. By B(ε w) we denote a ball of radius ε
with the center w. We put ME = M\B(ε w).

Let U(x,y,t) (U(ε\x,y,i)\ respectively) be the heat kernel in M (ME respectively)
with the Dirichlet condition on its boundary dM (δMε; respectively). That is, it
satisfies

(1.1) xedM,

Urn U(x,y,t) = δ(x —y) x,y e M
ί->0

lim U(£\xy,i) = δ(x-y) x,y e Mε
ί-»0

(δt - ΔJ U(ε\x,y,t) = 0 x,y e Mε, ? > 0

(1-1) J

We put

(1.2)

and

(1.3)

JKx)= ί i/(xj,
JM

?β)/K^)= ί UV(x,y9

JME

Then, (7f/ and U^f satisfy the following.

f (dt-Δx)(Utf)(x)=Q xεM, t>0


