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Abstract

In the paper, a system of a piecewise-linear phase exponents is considered.
The criteria of basicity, completeness and minimality of this system are estab-
lished in the Lebesgue space of functions with variable summability exponent.

Consider the following system of exponents{
ei(nt+λn(t))

}
n∈Z

, (1)

where λn (t) ≡ −sign n [αt+ β · signt], t ∈ [−π, π], α, β ∈ C are complex parame-
ters. We’ll consider the basicity of this system in the Lebesgue spaces of functions
with variable summability exponent p (t) denoted as Lpt . Apparently, Paley-Wiener
[1], N. Levinson [2] first paid attention to study of basis properties of the systems
of the form (1), (2) in Lebesgue classic spaces (i.e. for p (t) ≡ const). In Lp,
1 ≤ p ≤ +∞, (L∞ ≡ C [−π, π]) the basis properties of the system (1), (2) were
completely studied in the papers [3-5] for β = 0, and in [6;7] in the general case.

The present paper is devoted to study of basis properties of system (1) in the
spaces Lpt ≡ Lpt (−π, π). In connection with consideration of some specific prob-
lems of mechanics and mathematical physics (see for example [8-14]), there is a graet
interest to study these or other problems in the spaces Lpt and W k

pt . The study of
restricted action of singular integrals in the spaces Lpt allows to consider basis prop-
erties of the systems in these spaces related with Dirichlet or Hilbert type trace
formulae. It should be noted that these problems have been studied well enough
(see [15-17]).

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

Ip (f) ≡
π∫
−π

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

Assume L ≡ {f ∈ L0 : Ip (f) < +∞} . Let p+= sup vrai
[−π,π]

p (t); p−= inf vrai
[−π,π]

p (t).

For p+ < +∞, with respect to ordinary linear operations the L turns into a linear
space. If we determine the norm ‖·‖pt as

‖f‖pt ≡ inf

{
λ > 0 : Ip

(
f

λ

)
≤ 1

}
,




