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Abstract

In the paper the basis properties of close systems are studied. The results

obtained in the paper generalize some known statements on close systems in

Hilbert and Banach spaces. In particular, the results generalizing the Paley –

Wiener and Krein – Rootman – Milman theorems are proved. The conditions

of isomorphic property of b - bases are found.

Definition of the space of coefficients generated by the basis of the space is

important while studying the properties of this or another basis space. Therewith,

as is known, the identical spaces of coefficients correspond to isomorphic bases. From

this point of view, study of isomorphic bases is of interest. In this direction, the

results in Hilbert and Banach spaces are known. Concerning this theory one can see

the papers, for example [1-7]. Stability of perturbation of the basis sometimes leads

to obtaining asymptotic estimate. Under perturbation of the system of exponents in

the space L2 (−π, π) R. Paley and N. Wiener have received an asymptotic estimate.

The “
1

4
Kadets” theorem gives the exact estimate of this result.

The goal of the paper is to establish generalizations of some results on isomorphic

bases in Hilbert and Banach spaces by means of bilinear mapping. At first some

notion that are natural generalizations of classic notion, are obtained. Then, the

generalizations of Paley-Wiener, Krein-Rootman-Milman theorems and also some

results concerning the close systems are obtained.

1. Some notion and statements

Let X, Y and Z be B−spaces with corresponding norms ∥·∥X , ∥·∥Y , and ∥·∥Z
be a bilinear mappind satisfying the condition:

∃m,M⟩0 : m ∥x∥X ∥y∥Y ≤ ∥b (x, y)∥Z ≤M ∥x∥X ∥y∥Y ∀x ∈ X, y ∈ Y. (1)

We’ll assume xy ≡ b (x, y) ∀x ∈ X, y ∈ Y .

Let M ⊂ Y be some set, Lb (M) denote the aggregate of all possible final sums∑
ximi, where xi ∈ X, mi ∈M .

The system {yn}n∈N ⊂ Y is called b-complete if Lb

(
{yn}n∈N

)
= Z.

The systems {yn}n∈N ⊂ Y and {y∗n}n∈N ⊂ L (Z,X) are said to be b-biorthogonal

if

∀n, k ∈ N, x ∈ X y∗n (xyk) = δnkx,

where δnk is Kronecker’s symbol. Therewith the system {y∗n}n∈N is called b-biorthogonal

to the system {yn}n∈N .




