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Abstract: In this paper, we study the spectrum of the Dirichlet Laplacian in a
bounded (or, more generally, of finite volume) open set Ω e Rn (n ^ 1) with fractal
boundary dΩ of interior Minkowski dimension δ G (n — 1, w]. By means of the tech-
nique of tessellation of domains, we give the exact second term of the asymptotic
expansion of the "counting function" N(λ) (i.e. the number of positive eigenvalues
less than λ) as λ —> -foo, which is of the form λδl2 times a negative, bounded and
left-continuous function of λ. This explains the reason why the modified Weyl-
Berry conjecture does not hold generally for n ^ 2. In addition, we also obtain
explicit upper and lower bounds on the second term of N(λ).

1. Introduction

Let Ω be an arbitrary non-empty bounded (or, more generally, of finite volume)
open set in R" (n g: 1) with boundary dΩ. We consider the following variational
eigenvalue problem

—Δu = λu in Ω , .p .
u = 0 on dΩ , { }

where A denotes the Dirichlet Laplacian in Ω and the problem (P) is to be inter-
preted in the following sense: we say that the scalar λ is an eigenvalue of (P) if
there exists uή=0 in HQ(Ω) satisfying — Λu — λu in the distributional sense.

It is well-known that the spectrum of (P) is discrete and consists of an infinite
sequence of positive eigenvalues with finite multiplicity, which may be ordered as

0 < λι ^ λ2 S ••• ύ h ^ ••• (1.1)

with λk —> +oo, as k —> -foo.
We introduce the counting function N(λ), which is the number of eigenvalues

of (P) less than λ, i.e.

N(λ) = N(λ,-Δ,Ω) = # {k\λk < λ} . (1.2)


