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97. Spectral Properties of Random Media

By Shin OzAwA
Department of Mathematics, Osaka University

(Communicated by Kosaku YosIpa, M. J. A., Dec. 12, 1984)

This note is a continuation of our previous papers Ozawa [2], [3].
We consider a bounded domain 2 in R® with smooth boundary I'.
We put Be;w)={xcR;|z—w|<e}. Fix g>1. Let 0<pyle; wim))
<(e; wm))< - - - be the eigenvalues of —4 (=—div grad) in 2.,
=\U™, B(e; wi™) under the Dirichlet condition on its boundary.
Here 7 denotes the largest integer which does not exceed m?, and
w(m) denotes the set of Mm-points {w™}*, e Q*. Let V(x)>0 be C'-
class function on 2 satisfying

I V@de=1.

We consider £ as the probability space with the probability density
V(z)de. Let Q"=T[™, 2 be the probability space with the product
measure.
In this note we give the following :
Theorem 1. Fix fell,3). Assume that V(x)>0. Fix a>0 and
k. Then, there exists a constant 6(8)>0 independent of m such that
lim P(w(m) € 2% ; m” - |y (a/m ; wim))— py 1 <e)=1

m—oco

holds for any ¢>0 and & €10, 6(B)). Here yf,, denotes the k-th eigen-
value of —A+4ram?-V(x) in 2 under the Dirichlet condition on I.
We give a short sketch of our proof of Theorem 1. In the fol-
lowing we use notations and terminologies in [2]. We have the
following :
Lemma 1. Fix gell1,3). Suppose that u, € C*(») satisfies
(—44+mHu,(x)=0, rew
U, (2)=0, redoNl
and
max {|u,(®)|; « € 0B, Now}=M,(m),
r=1, ..., M. If 0B, Ndw=4¢, then we put M.(m)=0. Under the above
assumption, there exists a constant C independent of m such that

nu||m<ws0(a/m><m’>‘”‘(g M r<m)2)m

+C(a/m)(m')-1f4( b exp(~(m'>‘/21wr~ws|)Mr(m)Ms(m>)”2

r,s=1
r#S

holds.
By using Lemma 1 we get the following ;
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Proposition 1. Fix fe[l,3) and ¢>0. Then, we can take v>0,
7e(B—1,2) such that
lim P(w(m) € 2% ; m* =D Qnr 2y <) =1

m— oo

holds.

We have the following probabilistic result.

Proposition 2. Let {u,(w(m))};_, be a sequence of L*(2)-valued
random variables on 2™ such that |u,(wim))|.o,<1. Fix pell,3).
Then we can take 9>0, 7 € (3—1, 2) such that

lim P, (m*=®- [(H yr,— G ) Wy (W (M) || 200y L) =1

m— oo

holds for any ¢>0.
By using the same argument as in Ozawa [2] we get Theorem 1.
The readers may refer to Kac [1], Rauch-Taylor [56] Papanicolaou-
Varadhan [4], Simon [6] and the literatures cited there for related
topics.
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