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Abstract

The inverse problem of spectral analysis for a quadratic pencil of Sturm-
Liouville operators on a finite segment is considered; sufficient condition for the
solvability of this inverse problem is obtained. Under some additional condition
on one of the coefficient functions these are also necessary conditions.

1. Introduction
The solution of partial differential equations by the Fourier method reduces to

the problem of spectral analysis of ordinary differential operators. In particular, the
solution of the wave equation with some initial and boundary conditions is reduced
to study of the quadratic pencil of ordinary differential operators (see e.g. [17, 19]).

In this paper we consider inverse eigenvalue problem for diffusion equation

y′′(x) + [λ2 − 2λp(x)− q(x)]y(x) = 0, x ∈ [0, π] (1.1)

with the boundary conditions

y(0) + iωy(π) = 0 , (1.2)

−iωy′(0) + αy(π) + y′(0) = 0; (1.3)

where p(x) ∈ W 1
2 [0, π], q(x) ∈ L2[0, π] are real-valued functions and ω, α ∈ R. By

W 1
2 [0, π] we denote the Sobolev space of functions on [0, π] that are absolutely con-

tinious and whose first derivative is square integrable on the segment [0, π]. Let us
denote the problem (1.1)-(1.3) by L(p(x), q(x), ω, α).

The direct and inverse problems of spectral analysis have been most compre-
hensively investigated for the Sturm-Liouville operator (see [7] and the bibliography
therein). Inverse so-called similar boundary-value problems (that is, for the case
of problems with characteristic functions differing by constant) for Sturm-Liouville
equation (p(x) ≡ 0) with the boundary conditions (1.2), (1.3) have been investigated
in [15, 16].

Necessary and sufficient conditions of recovering of problems L(0, q(x), ω, αj),
j = 1, 2 from two spectra and some sequence of signs is obtained in [6]. Some
versions of inverse problems have been analyzed for eq. (1.1), which is a natural
generalization of the Sturm-Liouville equation [3, 4, 5, 8, 9, 12, 13, 14].

In this paper we give sufficient conditions for solvability of inverse problem of re-
covering of problems L(p(x), q(x), ω, αj), j = 1, 2 where |ω| 6= 0, 1 from two spectra.
In the case |ω| = 1 this problem has been considered in [13].




