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OF A PROBLEM

Abstract

In the paper an abstract analogue of the Riemann boundary value prob-

lem generated by several operators is considered. Under definite conditions its

Noether property is shown and a formula for the index is given.

Many theorems on perturbations, generally speaking, in Banach spaces are of

great scientific interest from the point of view of applications in different fields of

mathematics. One of these fields is the theory of bases. Apparently, such an ap-

proach for establishing bases originates in the paper of Paley, Wiener [1] on the

Riesz basicity of the perturbed system of exponents
{
eiλnt

}
n∈Z (Z is the set of inte-

gers, C are complex numbers) in L2 (−π, π), where {λn}n∈Z ⊂ C is some sequence.

Afterwards this direction was rapidly developed. This was elucidated in detail in

the review paper [2] and monographs [3-5]. Mainly, the theorems applied here con-

cern small in this or other sense perturbations. If, for instance, the asymptotics λn

contains the principal part of the form n+αsign n, as usual such theorems are inap-

plicable. In this case another investigation methods are used. One of these methods

is the method of theory of boundary value problems for analytic functions. The

principles of this method was laid in [6]. Further, the authors of the papers [7-12]

successfully used this method. In the suggested paper, an abstract generalization of

the method of boundary value problems is given.

1. Necessary notion and facts. Briefly we’ll call the Banach space a B-

space. By L (X;Y ) we denote B-space of bounded operators acting from X to

Y ; L (X) ≡ L (X;X). KerT is a kernel of the operator T : KerT ≡ {x : Tx = 0}.
dim (·) is dimensionality (linear) (·), M is a closure of the set M in the corresponding

space, X∗ is a space conjugated to X, DT is a domain of definition of the operator

T , R (T ) is a space of values of the operator T .

Let X,Y be some B-spaces, T : X → Y a linear operator.

The factor-space Y
/

R(T )
is called a co-kernal of the operator T and is denoted

as coKerT . Assume α (T ) = dimKerT , β (T ) = dim coKerT . The ordered pair

(α (T ) , β (T )) is said to be d - characteristic of the operator T . If one of the com-

ponents of this pair is finite, the difference α (T ) − β (T ) is called the index of the

operator T and is denoted as indT .

Definition 1. The operator T : X → Y is called Hausdorff normally solvable

if the equation Tx = y for the given y ∈ Y has at least one solution x ∈ X iff

f (y) = 0, ∀f ∈ (R (T ))⊥, where

(R (T ))⊥ = {f ∈ Y ∗ : f (Tx) = 0, ∀x ∈ DT } .




