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“KADETS
1

4
- THEOREM” AND MULTIPLIERS OF

TYPE (p, p)

Abstract

In the present paper we prove analogues of the well-known “Kadets
1
4

–
theorem” for perturbated system of exponents cosines and sines in Lebesgue
spaces.

1. Introduction

A famous classical theorem of Paley-Wiener [6] claims that if {λn} is a sequence

of real numbers such that d ≡ sup
n
|λn − n| < 1

π2
, then the system of exponent

{
eiλnt

}
, n ∈ Z, (1)

forms a basis in L2(−π, π) and is isomorphic to the system
{
eint

}
n∈Z . They raised a

question to replace the constant
1
π2

with larger one such that the system (1) would

still form a basis in L2(−π, π). This question was completely solved by M. I. Kadets

[7], who proved that the above assertion holds under the weaker condition d <
1
4

and the constant
1
4

is optimal.
It is natural to ask whether there is an analogy of Kadets’ result in the space

Lp(−π, π) with p 6= 2. This question was the topic of investigation of Bilalov [1]–[3].
In some particular cases he has obtained affirmative answer to this and some other
relative questions. In the case when λn has perturbation (λn = n + α signn) has
been completely solved in works of Moiseev [9] and Sedletskii [10].

We use the notation ‖{·}‖2 to denote the multiplier of type (2,2). It is known
that (2, 2) ≡ l∞ and

∥∥{λn − n}n∈Z
∥∥

2
=

∥∥{λn − n}n∈Z
∥∥

l∞
= sup

n
|λn − n| .

Thus, the theorem of Paley-Wiener essentially claims that there exists δ > 0 such
that if {λn − n}n∈Z ∈ (2, 2) and

∥∥{λn − n}n∈Z
∥∥

2
< δ, then the system (1) forms

Riesz basis in L2(−π, π). In the present paper we extend this assertion to any
Lp(−π, π).

2. Auxiliary statements

In what follows, we use the abbreviation {an} ≡ {an}n∈Z. Given f ∈ L1(−π, π)
by {Fn (f)} we denote its Fourier coefficients

Fn (f) :=
1
2π

π∫

−π

f (t) e−intdt, n ∈ Z.




