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Abstract

In this paper we consider a discontinuous boundary value problem with spec-
tral parameter in the boundary and transmission conditions. We found simply
algebric conditions on the coefficients that guarantee the isomorphism, coercive
solvability and two-fold completeness of eigen and associated functions of the
considered problem

1. Introduction
The division of variables for mathematical physics equations with boundary con-

ditions containing oblique derivative reduces to ordinary differential equations with
boundary conditions containing a spectral parameter.

The investigation of fold completeness of eigen and associated functions origi-
nated from the work [1]. Later, the results of this work were extended by many
mathematicians (a detailed bibliography may be found, for example, in [7] and [8])
on to more recent papers on this topic we should mention the works [4, 5, 7, 8, 9].
It is necessary note that many important results dealing with fold completeness of
eigenfunctions and associated functions and its applications are found in the series
of S.Y.Yakubov and Y.Yakubov works.

Basically, it has been investigated equations with continuous coefficients standing
by the senior derivative.

In this paper, a boundary value problem is studied with a spectral parameter
taking part both in the equation and boundary conditions and with discontinuous
variable coefficients standing by the senior derivative of the equations. In this case,
the transmission conditions at the point of discontinuity naturally appear. More-
over, the considered problem is not pure differential, but in the equation contains
the abstract linear operator and also in the boundary and transmission conditions
the abstract linear functionals. Therefore, our problem is covers a wide class of
boundary value problems.

2. Statement of the problem
In the Hilbert space L2 (−1, 0)⊕ L2 (0, 1), the equation

L (λ) u = a (x) u′′ (x) + (Bu) (x)− λ2u (x) = 0 (1)




