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ON PERTURBATION OF b-BASIS IN BANACH
SPACES WITH RESPECT TO CB-SPACE

Abstract

In the paper, the perturbation of b-basis in Banach spaces is studied. The
notain of CB-spaces and b-Bessel basis in Banach space with respect to CB-
space are introduced. Theorems on pertirbation of b-Bessel basis in Banach
space with respect to CB-space are set up. In particular, the known theorem on
the Riesz basis is generalized.

Introduction. Sometimes the basicity of the system in this or other space is
established by means of the known theorems on perturbation of the basis of this
space. The Bari theorem about perturbation of orthonormed basis in Hilbert space
is known.

Theorem ([1]). Let {ϕn}n∈N be an orthonormed basis in Hilbert space H, the
system {ψn}n∈N ⊂ H be ω-linearly independent in H, and

∞∑

n=1

‖ψn − ϕn‖2
H < +∞

Then {ϕn}n∈N forms a basis in H isomorphic to {ϕn}, i.e. the Riesz basis.
Under some weaker condition it is valid
Theorem ([2]). Let {ψn}n∈N ⊂ H be an orthonormed basis. Then the system

{ψn}n∈N ⊂ H is a basis in H if

∞∑

n=1

(
‖ψn − ϕn‖2

H − |(ϕn − ψn, ψn)|2
‖ψn‖2

H

)
< 1.

Paley-Wiener, Krein-Rootman-Milman, Birkhoff-Rota theorems, Kadets theorem-
1/4 for the theorems on perturbation in Banach spaces are known.

Note that Kadets theorem -
1
4

on Riesz basicity of the system
{
eiλnt

}
n∈Z

, {λn} ⊂
R in the space L2 (−π, π) is obtained from Paley-Wiener criterion provided

sup
n
|λn − n| <

1
4
. The accuracy of the constant 1/4 is illustrated by the Levinson

example ([3]). One can be acquainted with these or other facts of theory of bases in
the monographs [4-8].

In Hilbert space H, each orthonormed system {ϕn}n∈N is a Bessel system, i.e.

there exists a constant B > 0 such that
∞∑

n=1

|(h, ϕn)|2 ≤ B ‖h‖2
H for any h ∈ H. The

Bessel system in H is a particular case of frame [9-11]. The frames find numerous
applications in many fields such as signal processes, in image processing, data
compression and etc.

The present paper is devoted to studying the perturbations of b-basis ([8;12])
in Banach spaces. The notion of CB-space, b-Bessel basis in Banach space with




