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Abstract

In the paper, a total solution of the inverse scattering problem is given for
Sturm-Liouville equation with a spectral parameter in the discontinuity condi-
tion in the absenese of a discrete spectrum.

It is known that the inverse scattering problem for the differential equation

−y′′ − λp (x) y + q (x) y = λ2y, −∞ < x < ∞, (1)

where p (x) and q (x) are real functions, p (x) is absolutely continuous, and p (x),
p′ (x), q (x) rather rapidly decrease as |λ| → ∞, was investigated in the papers [1]-[3].
In the case p (x) ≡ 0, under the condition

∞∫

−∞
(1 + |x|) |q (x)| dx < ∞ (2)

the papers [4]-[6] deal with the solution of the inverse scattering problem.
In the present paper, we consider the inverse scattering problem for equation (1),

when p (x) = βδ (x− a), where β is a real number, δ (x− a) is a Dirac function, and
condition (2) is fulfilled. In this case, equation (1) may be reduced to the problem
([7])

−y′′ + q (x) y = λ2y, −∞ < x < ∞ (3)

y (a + 0) = y (a− 0) , (4)

y′ (a + 0)− y′ (a− 0) = λβy (a) . (5)

As is known [8], problem (3)-(5) for all λ from the half-plane Imλ ≥ 0 has the
solutions e+ (x, λ), e− (x, λ) representable in the form

e± (x, λ) = e±0 (x, λ)±
±∞∫

x

K± (x, t) e±iλtdt, (6)±

moreover, the kernels K± (x, t) satisfy the inequalities

∣∣K± (x, t)
∣∣ ≤ C

2
σ±

(
x + t

2

)
eCσ1± (x), 0 < |x− a| < ± (t− a) , (7)±

∣∣K± (x, t)
∣∣ ≤

{
C
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σ±
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2
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+
|β|
4

σ±
(

x + 2a− t

2

)}
eCσ

±
1 (x), |t− a| < ± (a− x) ,




