
Transactions of NAS of Azerbaijan, 2012, vol. XXXII, No 4, pp. 21-28. 21

Ziyathan S. ALIYEV, Aida A. DUNYAMALIYEVA

ON DEFECT BASICITY OF THE SYSTEM OF

EIGEN FUNCTIONS OF A SPECTRAL

PARAMETER WITH A SPECTRAL PROBLEM IN

THE BOUNDARY CONDITIONS

Abstract

We consider the spectral problem

−y′′ (x) + q (x) y (x) = λy (x) , x ∈ (0, 1) ,

y′ (0) = (a0λ + b0) y (0) ,

y′ (1) = (a1λ + b1) y (1) ,

where λ is a spectral parameter, q (x) ∈ C [0, 1], q (x) > 0, x ∈ [0, 1], ai, bi, i =
0, 1 are real constants, and a0 < 0, a1 < 0, b0 > 0, b1 < 0.

We study general characteristics of location of eigen values on a real axis,
oscillation properties of eigenfunctions, basis properties in the space Lp (0, 1),
1 < p < ∞ of the subsystems of eigenfunctions of this problem.

Consider the spectral problem

−y′′ (x) + q (x) y (x) = λy (x) , x ∈ (0, 1) , (1)

y′ (0) = (a0λ + b0) y (0) , (2)

y′ (1) = (a1λ + b1) y (1) , (3)

where λ is a spectral parameter, q (x) ∈ C [0, 1], q (x) > 0, x ∈ [0, 1], ai, bi, i = 0, 1
are real constants, and a0 6= 0, a1 6= 0, arising for example while solving by the
method of separation of variables a problem on heat propagation in a bar at the
ends of which the concentrated heat capacities are placed [1,2].

In the case a0 < 0, a1 > 0 problem (1)-(3) was considered in [3], where in
particular it was proved that after removing two any functions of different par-
ity ordinal numbers, the system of functions forms a basis in the space Lp (0, 1),
1 < p < ∞ (i.e. this system forms a defect basis with defect number 2).

The basis properties in the space Lp, 1 < p < ∞, of the system of eigenfunctions
(root functions) of problem (1)-(3) in the case q ≡ 0, a0 < 0, a1 > 0, b0 = b1 = 0 was
studied in [4], in the case q ≡ 0, a0 < 0, a1 > 0, b0 = b1 = 0 in [5]. Necessary and
sufficient conditions of defect basicity (with defect number 2) in Lp (0, 1), 1 < p < ∞
of the system of root functions of this problem was found in these papers.

The present paper is devoted to investigation of basis properties in the space
Lp (0, 1), 1 < p < ∞ of the system of eigenfunctions of problem (1)-(3) in the case
a0 < 0, a1 < 0, b0 > 0, b1 < 0.

Everywhere in the sequel suppose that the following conditions are fulfilled

a0 < 0, a1 < 0, b0 > 0, b1 < 0.




