
Transactions of NAS of Azerbaijan 107

Togrul R. MURADOV

ON BASICITY OF PERTURBED SYSTEM OF
EXPONENTS IN LEBESGUE SPACES WITH

VARIABLE SUMMABILITY INDEX

Abstract

In this paper basis properties of some system of exponents in generalized
Lebesque spaces Lp(x) are investigated.

Recently interest to studying of the various questions connected with Lebesgue
spaces with variable summability index has increased [1-3].

The monographs of Sharapudinov, Bilalov, Guseynov [4-6] are devoted to ques-
tions of basicity of a classical system of exponents, and also studying basis properties
of exponential system of the following type in generalized Lebesgue spaces Lp(x):

{ei(n+α·signn)x}n∈Z .

Investigation of basis properties of the following system of cosines and sines{
cos

[√
n2 + α · x

]}
n≥0
∪

{
sin

[√
n2 + α · x

]}
n≥0

, (1)

where α ∈ C is a complex parameter, in connection with the application to a specific
problem of mechanics in different functional spaces is of special interest. The neces-
sary and sufficient condition to parameter α, when this system forms Riesz basis in
Lp (−π + δ, π + δ), where δ ∈ R is a real parameter, was found by Yu.A.Kazmin [6].

In the offered work we consider the following generalization of system (1):

1 ∪ {e±i
m
√
Pm(n)·x}n∈N (2)

in Lp(x) spaces, where Pm(n) is an m-degree polynomial

Pm (n) ≡ am · nm + ...+ ao, am 6= 0, am > 0,

with complex ai ∈ C, i = 0,m− 1 coefficients. m
√
z means the branch for which

m
√

1 = 1.
We’ll always assume that the following condition holds:

Pm(n) 6= 0,∀n ∈ N Pm(k) 6= Pm(l), k 6= l. (3)

It should be noted that basis properties of system (2) in Lp have been earlier
studied in [7].

1. Necessary concepts and facts. We will consider the Lebesgue measure
on R. Denote by measΩ the measure of Ω ⊂ R. Let’s mention some facts.

Thus, let Ω ⊂ R be a measurable subset and measΩ > 0.

E ≡ {u : ∃measu ∈ Ω}.




