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ON BASISITY OF SOME PERTURBED SYSTEM OF

EXPONENTS IN Lp

Abstract

A perturbed system of exponents whose phase has asymptotic with piecewise
principal part is considered in this paper. Basisity criterion of this system in
the Lebesgue space Lp is established.

Consider the following system of exponents
{

eiλn(t) t
}

n∈Z
(Z is integers set) (1)

where λn (t) has the asymptotic

λn (t) = (n + α sign n · sign t) t + 0
(

1
|n|γ

)
n →∞ , (2)

α, γ ∈ R. Specific case of system (1) is
{

eiλ0
n(t)

}
n∈Z , where

λ0
n (t) ≡

{
λ+

n t, 0 < t < π

λ−n t, −π < t < 0
,

{
λ±n

}
has appropriate asymptotics. The system

{
eiλ0

n(t)t
}

n∈Z is a collection of
eigen functions of the first order ordinary discontinuous differential operator Lu = u′

on (−π, 0)
⋃

(0, π) , that is understood in V.I. Il’in’s sense [1]. Under the domain
of definition of the operator L we understand a Cartesian product W 1

p (−π, 0) ×
W 1

p (0, π) , 1 < p < +∞. By these and other reasons, it is urgent to study basis
properties of such type of systems. Many papers beginning with Paley-Wiener basic
result [2] have been devoted to these problems. Basicity problems of system (1) in
Lp (−π, π) , 1 < p < +∞, in the case λn (t) = n + αsign n, n ∈ Z, have been com-
pletely studied in the papers [3,4]. Discontinuous but unperturbed case has been
considered in the papers [5,6]. In this paper, we study basicity problems of system
(1) in Lp ≡ Lp (−π, π) , 1 < p < +∞ when asymptotics (2) holds.

Necessary notion and facts. Further, we will need some notion and results
from the theory of close basis. We will accept the following denotation.

B− space, is a Banach space; X∗ is a space conjugated to X; f (x) is the value
of the functional f ∈ X∗ in x ∈ X.

Definition 1. The system {xn}n∈N ⊂ X in B−space X is said to be ω -linearly

independent if from
∞∑

n=1
anxn = 0 it follows that an = 0, ∀n ∈ N.

The following Lemma is valid.




