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Abstract: The main goal of this study is to provide an operator-theoretic
framework for the investigation of discontinuous Sturm-Liouville problems with
eigenparameter appearing in the boundary conditions. We introduce some
self-adjoint compact operators in suitable Sobolev spaces such a way that the
considered problem can be reduced to an operator-pencil equation. We define
a new concept so-called generalized eigenfunctions and prove positiveness of
operator-pencil corresponding to the considered problem.

Keywords: Sturm-Liouville problem, operator-pencil, interior singularity

2010 Mathematics Subject Classification: 34B4, 34L10

References

[1] Aydemir, Kadriye and Mukhtarov, Oktay, “Variational principles for spectral analysis
of one Sturm-Liouville problem with transmission conditions”, Advances in Difference
Equations, 2016:76, 2016.

[2] Gohberg,I. C., Krein, M. G., “Introduction to The Theory of Linear Non-Selfadjoint
Operators”, Translation of Mathematical Monographs, vol. 18, Amer. Math. Soc., Prov-
idence, Rhode Island, 1969.

[3] Keldys, M. V., “On completeness of the eigenfunctions for certain classes of non-self-
adjoint linear operators”, Upsekhi Mat. Nauk (in Russian), 27, 1971, no.4(160), 15-41;
English transl. in Russian Math. Surveys, 27, 1971.

[4] Ladyzhenskaia, O. A., “The Boundary Value Problems of Mathematical Physics”,
Springer-Verlag, New York 1985.
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