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Abstract

In the paper it is proved that it the system {ûn}∞n=1,
ûn = {un, αn1, αn2, ..., αnN}, is a basis in E0 ⊕ CN , then the system {ûn}
forms a defect basis in E0 with defect number N , where E0 is a Banach space,
CN -complex plane. The obtained results are implementted to the investigation
the basis properties of the system of eigenfunctions of Sturm-Liouville problems
with spectral parameter in the boundary conditions.

1. Introduction

As is known (see [24] and the bibliography that aviable there), the spectral problem
for the ordinary differential operator with spectral parameter entering via polyno-
mials in the boundary conditions, is reduced by standard way to a spectral problem
for the linear operator in suitable space. In particularly, the problems considered in
papers [25, 10, 23, 7 and another] are reduced to the eigenvalue problems for linear
density defined closed discret operators in Hilbert space H = L2 ⊕ CN , N ≥ 1. In
these works it is proved, that the system of eigen-and associated elements of consid-
ered operators form basis in space H. Naturally, aries a question, when the system
of eigen-and associated functions of considered problems form a basis in the space
L2? The present paper is devoted to investigation of this question.

We note that in the papers [12, 20, 17, 13, 18, 15, 16] were discussed the classical
problem on the basis property in the space Lp(0, 1), p > 1, of the system of root
functions of the second and fourth order Sturm-Liouville problem with spectral
parameter in the boundary conditions. In these papers is proved that the system of
root functions of the considered problems is a defect basis in Lp, p > 1, and even
defective Riesz basis for p = 2, with defect number equal to one (see [12, 20, 17, 15,
16]) or two (see [13, 18]).


