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ON BASES FROM LINEAR PHASE EXPONENTS IN
LEBESGUE SPACES WITH VARIABLE EXPONENT

Abstract

In the paper we consider the systems of exponents {exp i (n− αsignn) t}n∈Z ,

1∪{exp i (n− αsignn) t}n 6=0 , cosines {cos (n− α) t}n≥0

(
1 ∪ {cos (n− α) t}n≥1

)
and sines {sin (n− α) t}n≥1. The basis properties of these systems are com-
pletely studied in the space Lpt

with variable exponent p (t).

The goal of the paper is to establish the basicity of the following systems of
exponents {

ei[(n−α·signn)t−β·signn]
}

n∈Z
, (1)

1 ∪
{

ei[(n−α·signn)t−β·signn]
}

n6=0
, (2)

in Lebesgue spaces of functions with variable exponent p (t) denoted as Lpt , where
α, β ∈ C are complex parameters.The systems (1),(2) are model systems in order
to study spectral properties of some differential operators. They are obtained from
an ordinary system of exponents by linear perturbation. Apprently such known
mathematicians as Paley-Weiner [1], N. Levinsion [2] and others first began to study
basis properties of these systems.In ordinary Lebesgue spaces Lp (p (t) ≡ const) the
basis properties of systems (1),(2) have been completely studied.Concerning these
issues we can consider the papers [2-4]. Recently in connection with consideration
of some concrete problems of mechanics and mathematical physics (see f.e. [5,6])
interest to studying of such or other problems in the spaces Lpt and W k

pt
increases.

In the present paper we study the basicity of systems (1),(2) in Lpt ≡ Lpt (−π, π)
under definite conditions on the function p : [−π, π] → [1,+∞).

1. Necessary notation and facts. Let p : [−π, π] → [1,+∞) be some func-
tion measurable by Lebesgue. By L0 we denote a class of all functions measurable
on [−π, π] (with respect to Lebesgue measure). Accept the denotation

Ip (f)
def
≡

π∫
−π

|f (t)|p(t) dt.

Let L ≡{f ∈ L0 : Ip (f) < +∞}. With respect to ordinary linear operations of
addition of functions and multiplication by the number, L turns into a linear space
p+ = sup vrai

[−π,π]
p (t). By then the norm if .

‖f‖pt

def
≡ inf

{
λ > 0 : Ip

(
f

λ

)
≤ 1

}
,

L is a Banach space and denote it by Lpt .




