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Abstract

In this paper inverse problem for diffusion operator given on the finite inter-
val is solved. The aim of this paper is the generalization of some results known
for Sturm-Liouville operator to the case of diffusion equation.

Consider the operator L generated on the interval [0, π] by the diffusion equation

y′′ +
[
λ2 − 2λp (x)− q (x)

]
y = 0, x ∈ [0, π] (1)

with real coefficients p (x) ∈W 1
2 [0, π], q (x) ∈ L2[0, π] and boundary conditions

y′ (0) + hy (0) + h1y (π) = 0,

y′ (π) +Hy (π) +H1y (0) = 0,
(2)

where h, h1,H,H1 are some real constants. By Wn
2 [0, π] we denote the Sobolev

space of complex-valued functions on [0, π] that have n − 1 absolutely continuous
derivatives and whose n-th derivative is square integrable on the segment [0, π] .

The direct and inverse problems of spectral analysis have been most comprehen-
sively investigated for Sturm-Liouville (when in (1) p (x) ≡ 0 ) operator (see, for
example, [5] and the bibliography therein).

Let c (x, λ) and s (x, λ) be linearly independent solutions of (1) satisfying the
conditions

c (0, λ) = s′ (0, λ) = 1, c′ (0, λ) = s (0, λ) = 0.

To prove the main results we formulate some lemmas.
Lemma 1 [2]. The following formulas hold:

c (π, λ) = cosπ (λ− c0)− a1
cosπ (λ− c0)

λ
+ πc1

sinπ (λ− c0)
λ

+
1
λ

π∫
−π

ψ1 (t) eiλtdt,

c′ (π, λ) = −λ sinπ (λ− c0)+a0 sinπ (λ− c0)+πc1 cosπ (λ− c0)+
1
λ

π∫
−π

ψ2 (t) eiλtdt,

s (π, λ) =
sinπ (λ− c0)

λ
+ a0

sinπ (λ− c0)
λ2 − πc1

sinπ (λ− c0)
λ2 +

1
λ2

π∫
−π

ψ3 (t) eiλtdt,

s′ (π, λ) = cosπ (λ− c0) + a1
cosπ (λ− c0)

λ
+ πc1

sinπ (λ− c0)
λ2 +

1
λ

π∫
−π

ψ4 (t) eiλtdt,




