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BASES FROM EXPONENTS IN LEBESGUE SPACES

OF FUNCTIONS WITH VARIABLE SUMMABILITY

EXPONENT

Abstract

In the paper we consider basis properties of the classical system of exponents
in ordinary and weight Lebesgue spaces of functions with variable suitability
exponent.

Theory of the Fourier series in classic system of exponents

en (t) ≡ eint, n = 0;±1; ..., (1)

has been well studied in different spaces. Fundamental monographs of such known
mathematicians as A.Zigmund [1,2], N.K.Bari [3], R.Edwards [4, 5] and others have
been devoted to these problems.

Basis properties of the system (1) in the Lebesgue spaces of summable functions
Lp ≡ Lp (−π, π) have been completely studied (for p ∈ (1,+∞) the basicity; in L1

and C ≡ L∞ completeness and minimality).
As present, in connection with problems of the theory of nonlinear differential

equations, the theory of the Lebesgue spaces of functions with variable summability
exponent denoted as Lp(·) rapidly develops. Naturally, there arises a question on
study of these or other properties of the system of exponents (1) in these spaces.
The represented paper is devoted to the basicity problem of the system (1) in Lp(·).
Earlier this problem was considered in [6]. We’ll give independent proof and consider
the weight case.

1) First of all we determine the spaces Lp(·) and Lp(·),ρ(·). Let p : [−π, π] →
[1,+∞) be a measurable function. By Lp(·) we denote a class of measurable on the
segment [−π, π] functions f (x) for which

Ip (f)
def
≡

π∫
−π

|f (x)|p(x) dx < +∞.

With ordinary operations of addition of functions and multiplication by the
number, Lp(·) is a linear space.

Proceeding from the Minkowskii functional we introduce in Lp(x·) the norm
‖·‖p(·):

‖f‖p(·) = inf
{

λ > 0 : Ip

(
f

λ

)
≤ 1

}
. (2)

Lp(·) is a Banach space with respect to this norm.


