
Proceedings of IMM of NAS of Azerbaijan 161

Amiraga M. SHYKHAMMEDOV

ON EQUIVALENCE OF BASIS PROPERTIES OF

BINARY AND UNITARY SYSTEMS IN THE SPACE

OF CONTINUOUS FUNCTIONS

Abstract

Binary and unitary systems are considered, relation between basis properties
(completeness, minimality) of these systems is established in appropriate spaces
of continuous functions.

Consider the following unitary system

ϑ±n (t) ≡ a (t) ω+
n (t)± b (t) ω−n (t) , n = 1, 2, ... (1)

where a (t) , b (t) and ω±n (t) are, generally speaking complex valued functions on
some segment. In the sequel, not loosing generality, we’ll assume that they are de-
termined on the segment [0, a]. These systems are natural generalizations of classic
systems of sines and cosines. Special cases of system (1) were earlier considered
by many mathematicians (see for example [1− 5]). Basis properties of a system of
powers in the spaces Lp, 1 < p < +∞ that are special cases of system (1) are studied
in [6,7]. In [7], similar properties of appropriate binary systems of powers are used
to investigate basis properties of unitary systems of powers in Lp, p ∈ (1 +∞). In
the present paper, this idea is extended to a wider case of the systems of the form
(1) in the space of continuous functions.

1. Necessary assumptions and facts. By C [0, a] we denote a class of
continuous on [0, a] functions with uniform norm. Let KC0 [−a, a] be a space of
pieccewise continuous functions on the segment [−a, a] with possible discontinuity
point of the first kind in t = 0. It is obvious that KC0 [−a, a] may be identified with
the cartesian product C [−a, 0]× C [0, a].

Therefore, we can accept(
KC0 [−a, a]

)∗ = V [−a, 0]× V [0, a] ,

where X∗ denotes a space adjoint to the Banach space X, V [a, b] is a Banach space
of functions with bounded variation on [a, b]. We need the following easily proved
formula.

Let fεC [0, a] , gεV [0, a]. Then it holds

0∫
−a

f (−t) dg (−t) = −
a∫

0

f (t) dg (t) .




