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ON THE SPECTRUM OF THE BUNDLE OF HIGH
ORDER DIFFERENTIAL OPERATORS WITH

ALMOST PERIODIC COEFFICIENTS

Abstract

In this paper, the spectrum and the resolvent of the operator Lλ which is gen-

erated by differential expression `λ(y) = (−i)my(m)− λmy+
m∑
γ=1

pγ(x, λ)y(m−γ)

have been investigated in the space L2(R). Here pγ(x, λ) =
γ−1∑
k=0

λkpγk(x) and the

coefficients pγk(x) =
∞∑
n=1

pγkne
iαnx and p(ν)

γk (x), ν = 1, 2, ...,m− γ are Bohr al-

most periodic functions whose fourier series are absolutely convergent . Fourier
exponents of coefficients are positive and have only limit point at +∞. It has
shown that the spectrum of operator is pure continuous and consists of m

2 or
m lines passing from the origin for an even or odd m respectively. Moreover
countable set of simple spectral singularities can exist over the continuous spec-
trum if m is even. If m is odd, spectral singularity may exist only at λ = 0.
The resolvent L−1

λ is an integral operator with the kernel of Karleman type for
any λ ∈ ρ(Lλ).

1. Introduction
In this study, we investigate the spectrum and the resolvent of the maximal

differential operator Lλ which is generated by the linear differential expression

`λ(y) = (−i)my(m) − λmy +
m∑
γ=1

pγ(x, λ)y(m−γ)

in the space L2(R), where λ is a complex parameter,

pγ(x, λ)=
γ−1∑
k=0

λkpγk(x), pγk(x)=
∞∑
n=1

pγkne
iαnx, γ=1, 2, ...,m, k = 0, 1, ..., γ−1 (1)

with pγkn ∈ C and the series

m∑
γ=1

γ−1∑
k=1

∞∑
n=1

αm−γn |pγkn| < +∞ (2)

converges. In addition let the set of exponents G = {αn} be a countable set of real
numbers, which is an additive semigroup and satisfies the conditions 0 < α1 < α2 <
. . . < αn < . . . and αn → +∞. The operator Lλ is defined on D(Lλ) which consist
of functions y(x) ∈ L2(R) with absolute continuous derivative of (m − 1) order in
any interval [α, β] and Lλy(x) ∈ L2(R). In generally Lλ is non-selfadjoint.

Let Q be the class of Bohr almost periodic functions q(x) =
∞∑
n=1

qne
iαnx, where

‖q‖ =
∞∑
n=1
|qn| < +∞. It is clear that (2) means p(ν)

γk (x) ∈ Q for γ = 1, 2, ...,m,




