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ON THE BASIS IN THE SPACE Lp (0, 1), 1 < p < +∞
OF THE SYSTEM OF EIGEN FUNCTIONS OF

STURM-LIOUVILLE PROBLEM WITH A

SPECTRAL PARAMETER IN BOUNDARY

CONDITIONS

Abstract

We consider the following spectral problem

−y′′ (x) = λy (x) , x ∈ (0, 1) ,

(a0λ + b0) y (0) = (c0λ + d0) y′ (0) ,

(a1λ + b1) y (1) = (c1λ + d1) y′ (1) ,

where λ is a spectral parameter, ai, bi, ci, di, i = 0, 1 are real constants,
moreover

σ0 = a0d0 − b0c0 < 0, σ1 = a1d1 − b1c1 > 0.

Necessary and sufficient basicity conditions in the space Lp (0, 1), 1 < p < ∞
of the system of eigen functions of this problem with two removed functions are
found.

Consider the following boundary value problem

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

(a0λ + b0) y (0) = (c0λ + d0) y′ (0) , (2)

(a1λ + b1) y (1) = (c1λ + d1) y′ (1) , (3)

where λ is a spectral parameter, q (x) is a real continuous function on [0, 1], ai, bi,
ci, di, i = 0, 1 are real constants, moreover

σ0 = a0d0 − b0c0 < 0, σ1 = a1d1 − b1c1 > 0. (4)

The problem of the form (1)-(3) arises, for example, by separating variables in a
dynamic boundary value problem describing small torsional vibrations of a bar with
both pulley stiffened ends. A more complete information on the physical sense of
the problems of type (1)-(3) may be found in [1] and [2].

In the paper [3] the complete description of general characteristics of arrangement
of eigenvalues on a real axis is given, vibrational properties of eigenfunctions are
studied, asymptotic formulae for eigenvalues and eigenfunctions of problem (1)-(3)
are obtained. The basis properties of eigenfunctions where it is established that
the system of eigenfunctions of this problem after removing two arbitrary functions
having different parity ordinal number forms a basis in the space Lp, 1 < p < ∞ is
also investigated.




