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Abstract

In the paper, one Banach generalization of Kato’s known theorem on basicity
of the system that is obtained by perturbation of a system orthonormed in the
Hilbert space, is given.

Theorems of type on basicity of close in that or other sense systems in Hilbert
spaces apparently appeared first in the papers of Pale-Wiener ([see [1]). Then, there
were numerical papers in this direction that may be considered in the monographs
of I.Singer [2;3]. It should be notices that in the Hilbert case of the considered
case there are different variants of such theorems. One direction is related with
generalizations of N.K.Bari’s known theorem [4] on Riesz basicity of a perturbed
system quadratically close to the orthonormed basis.

Another variety of these theorems are in T.Kato’s monograph [5]. Recall this
result.

Theroem K. Let {ϕJ} be a complete orthonormed system in the Hilbert space
H. Then, the sequence {ψJ} of non-zero vectors is a basis in H if

∞∑
J=1

(
‖ψJ − ϕJ‖

2 − |(ψJ − ϕJ , ψJ)|2

‖ψJ‖
2

)
< 1.

In the present paper, we give one generalization of this result on a Banach case.
At first we give some necessary notion.

1. Necessary notion and fats. Accept the following definition.
B-space is a Banach space;
H-space is a Hilbert space;
(·, ·)X is a scalar product in X;
‖·‖X is a norm in X.
Definition 1. The systems {ϕn}n∈N ; {ϕn}n∈N ⊂ X in H-space X is said to

be Kp close, if
∞∑
n=1

rp (ϕn;ψn) < +∞,

where r(x; y) =

√
‖x− y‖2X −

√
|(x−y,y)|2

‖y‖2X
,

‖·‖X is generated by a scalar product (·, ·)X .
Consider the notion of ω-linear independence of the system.
Definition 2. Let X be a B-space and {xn}n∈N ⊂ N be some system. This sys-

tem is called ω-linearly independent in X if it follows from the relation

∞∑
n=1

anxn = 0

that an = 0, ∀n ∈ N .
It is obvious that if the system is minimal, then it is ω-linearly independent, but

the inverse is not true.




