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ON BASICITY OF DOUBLE AND UNITARY

SYSTEMS OF FUNCTIONS

Abstract

In the paper the unitary and double systems of functions that are generaliza-
tions of classic systems of exponents, cosines and sines are considered. Relation
between basicity of these systems in Lebesque spaces is established.

Under the bases properties of systems in Banach spaces we understand the clas-
sical notion as completeness, minimality and Shauder’s basicity. It is well known
that the basicity properties of the exponent system

{
eint
}
n∈Z (Z is a set of integers)

in Lp (−π, π) , 1 ≤ p ≤ +∞, are equivalent to the corresponding basis properties of
the system of sines {sinnt}n∈N and cosines 1∪{cosnt}n∈N (N are natural numbers)
in Lp (0, π). About these questions we can consider the monographs [1-4]. In the
present paper we suggest some generalizations of these results.

Let’s consider unitary systems of the form

ϑ±n (t) ≡ a (t)ω+
n (t)± b (t)ω−n (t) , n ∈ N.

Without losing generality, we’ll assume that
{
ϑ±n (t)

}
n∈N is determined on the

segment [0, a].
We’ll assume

A (t) ≡


a (t) , t ∈ [0, a] ,

b (−t) , t ∈ [−a, 0) ,

Wn (t) ≡


ω+
n (t) , t ∈ [0, a] ,

ω−n (−t) , t ∈ [−a, 0) .

Let
Vn;m ≡ (A (t)Wn (t) ;A (−t)Wm (−t)) , n,m ∈ N.

We’ll denote

V +
n ≡ (A (t)Wn (t) ; 0) ; V −n ≡ (0;A (−t)Wn (−t))

It is absolutely evident that the minimality of the system {Vn;m}n;m∈N in Lp (−a, a)

is equivalent to the existence of the system {h+
n ;h−n }n∈N ⊂ Lq (−a, a) :

1
p

+
1
q

= 1

(for p = 1 we’ll assume that q =∞)

< h+
n , V

+
m >= δnm;< h+

n , V
−
m >= 0;

< h−n , V
+
m >= 0; < h−n , V

−
m >= δnm,

 (1)




