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Abstract

In this work the structure of the spectrum of a normal operator is investigated
in terms of the spectra of its real and imaginary parts. Furthermore, it is
established an asymptotical formula of the modules of the eigenvalues of the
normal operators with discrete spectrum in the language of the asymptotical
behaviour of the eigenvalues its real and imaginary parts.

1. Introduction

It is known that a densely defined closed linear operator A in the Hilbert
space H with domain D (A), A : D (A) ⊂ H → H, is called a normal operator
if D (A) = D (A∗) and for each element x ∈ D (A) the condition ‖Ax‖H = ‖A∗x‖H

holds. The general theory of the normal operators and its spectral theory have been
studied in [1-11]. However, in these works spectral structure properties of normal
operators have not been constructively investigated. For the latter investigation, let
ρ(A) , σ (A) , σp (A) , σc (A) , σr(A) , Hλ(A) denote resolvent set, spectrum, point,
continuous, residual spectrums, linear subspace of eigenvectors corresponding to
λ ∈ σp (A) of an operatorA respectively. It is known that for any linear normal
operator A in the Hilbert space H σr (A) = ∅ [2].

On the other hand in many books and papers the spectral properties and asymp-
totical behavior of the eigenvalues of the linear densely defined self adjoint operators
in any Hilbert space are well studied.

This work consists of two sections. In the first section a formula for the spec-
trum of the one subclass normal operators is given and in the second section an
asymptotical formula for the modules of eigenvalues of such normal operators with
discrete spectrum in the any Hilbert space is established.

2. Structure of spectrum of the normal operators

In this and next sections, let AR (λr) and AI (λi) denote respectively real and
imaginary parts of an operator A ( number λ ∈ C ) in any Hilbert space, i.e.
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Theorem 2.1. If A is a normal operator in any Hilbert space H, then

σp (A) = σp (AR) ¢ iσp (AI) ,




