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SOME SPECTRAL PROPERTIES OF A FOURTH
ORDER STURM-LIOUVILLE OPERATOR WITH
SPECTRAL PARAMETERS IN THE BOUNDARY

CONDITION IN THE DISFOCAL CASE

Abstract

In the paper the fourth order Sturm-Liouville problem with spectral parame-
ter in the boundary condition in the disfosal case is considered. The oscillation
properties of eigenfunctions are studied, the basicity in the Lp (0, l) , 1 < p <∞,
of the system of eigenfunctions of this problem with a single chosen eigenfunc-
tion is proved.

Consider the following fourth order Sturm-Liouville problem

y(4) (x)−
(
q (x) y′ (x)

)′ = λy (x) , 0 < x < l, ′ :=
d

dx
, (1)

y′ (0) = 0, (2.a)

y (0) cosβ + Ty (0) sinβ = 0, (2.b)

y′ (l) cos γ + y′′ (l) sin γ = 0, (2.c)

(aλ+ b) y (l)− (cλ+ d)Ty (l) = 0, (2.d)

where
Ty = y′′′ − qy′,

and λ is a spectral parameter, q is a absolutely continuous function on [0, l], β, γ,
a, b, c, d are real constants, moreover 0 ≤ β, γ ≤ π/2, σ = bc − ad > 0 and the
equation

y′′ − qy = 0 (3)

is difocal in [0, l], i.e., there is no nontrivial solution of equation (3) such that y (a) =
0 = y′ (b) for any disting pair of points a and b in [0, l].

The oscillation properties of eigenfunctions and the basis properties in the space
Lp (0, l) , 1 < p <∞, of the eigenfunction system of the problem (1), (2) with q ≥ 0
is considered in [1].

The subject of the present paper in the study of the oscillation properties of
eigenfunctions and the basis property in the spaces Lp (0, l) , 1 < p < ∞, of the
system of eigenfunctions of the boundary value problem (1), (2).

As in [2-4], for the analysis of the oscillation properties of the spectral problem
(1), (2) we shall use a Prüfer transformation of the following form:

y (x) = r (x) sinψ (x) cos θ (x) ,
y′ (x) = r (x) cosψ (x) sinϕ (x) ,
y′′ (x) = r (x) cosψ (x) cosϕ (x) ,
T y (x) = r (x) sinψ (x) sin θ (x) .

(4)




