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REPRESENTATION OF THE SOLUTION OF
STRUM-LIOUVILLE EQUATION WITH

DISCONTINUITY CONDITIONS INTERIOR TO
INTERVAL

Abstract

Integral representation of the solution of Sturm-Lioville eqution with discon-
tinuity conditions interior to interval is found and some properties of the kernel
of this representation are studied.

1. Introduction. Consider the following Sturm-Liouville equation

−y′′ + q (x) y = λ2y, x ∈ [0, a) ∪ (a, π] (1)

with discontinuity conditions at the point x = a ∈
(
π
2 , π

)
y′ (a+ 0)− y′ (a− 0) = λβy (a) ,

y (a+ 0)− y (a− 0) = 0,
(2)

where λ is a real parameter, q (x) is a real function belonging to the space L2 [0, π]
and β is a real number. In the paper, an integral representation of the solution
e (x, λ) of equation (1), satistying the initial conditions

e (0, λ) = 1, e′ (0, λ) = iλ (3)

and discontinuity conditions (2) is constructed and the properties of the kernel of
this representation are studied.

Spectral properties (on a segment and on a semi-axis) for discontinuity coeffi-
cient differential operators with peculiarity and discontinuity conditions at the inte-
rior point of the considered interval were investigated in [1-6] and in other papers.
Notice that a problem with conditions of the form (2) was not earlier considered.
The case β = 0 is studied in detail in [7].

2. Case q (x) ≡ 0. For 0 < x < a in place of the solution e0 (x, λ) of the
equation

−y′′ = λ2y. (4)

take e0 (x, λ) = eiλx and for x > a a linear combination of the solutions eiλx and
e−iλx :

e0 (x, λ) =

{
eiλx, x < a
Aeiλx +Be−iλx, x > a.

According to conditions (2)

e′0 (a+ 0, λ)− e′0 (a− 0, λ) = λβe0 (a, λ) ,

e0 (a+ 0, λ) = e0 (a− 0, λ) .




