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79. A Remark on the Hadamard Variational Formula. II
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Department of Mathematics, Tokyo Institute of Technology

(Communicated by Kosaku Yo0sSIDA, M. J. A., Sept. 12, 1981)

§ 1. Introduction. Let f(z) be a real-valued C>-function of « in
R"”. Let 2,={x e R*| f(x)<t} for any real . Then its boundary is 7,
={x e R"| f(x)=t}. We assume the following assumptions for f':

(A.1) £,is a bounded domain diffeomorphic to the unit disc.

(A.2) All values te[—2,0)U(0,2] are regular values of f.

(A.3) £, contains only one critical point «° of f, where f(2*)=0
and f has the non-degenerate Hessian of the index n—1.

For any te[—1,0)U(0,1], we consider the following boundary
value problem for u:
(1.1) A—DHuw(x)=w(x), for x e 2,

1.2) aiu(x)zo, for xey,
v

where v is the outer unit normal to 7, and 1€ C. If 2>0, « is uniquely
determined by w and we put w(x)=N,Dw(x). Let N,(2,x,¥) be the
integral kernel function of the mapping: w—N,(Dw, i.e.,

(1.3) Nc(z)w(m:jg N, z, pywy)dy.

It is well known from the Hadamard variational formula that the
function N,(4, z, ) is continuously differentiable with respect to ¢ if
t+0and z,ye 2_,. The Hadamard variational formula implies that

d
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where do is the volume element of 7,, V/N (2, #, y) denotes the component
tangent to 7, of the gradient vector of N,(2, z, ) with respect to z and
{, > denotes the inner product in the tangent vector space to 7,. See,
for instance, Hadamard [6], Aomoto [1], Peetre [8] and Fujiwara-
Ozawa [3].
For any small ¢>0, we have

1.5) N4, @, %) — N4, @, ¥)= j 1 %N,(z, @, y)de



