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Abstract

In this paper we deal with the computation of the eigenvalues of Sturm Liouville problem with

several discontinuity conditions (transmission conditions) inside a �nite interval and parameter dependent

boundary conditons.By using an operator theoretic interpretation we extend some classic results for

regular Sturm Liouville problems.A symmetric linear operator A is de�ned in an appropriate Hilbert

space such that the eigenvalues of such a problem coincide with those of A. Also,we obtained asymptotic

formulaes for the eigenvalues and corresponding eigenfunctions.

Consider the following Sturm Liouville problem with discontinuity conditions at several points inside

a �nite interval,

� (u) := �u00 + q (x)u = �u; x 2 (x0; x1) (1)

B1 (u) := �1u (x0) + �2u
0 (x0) = 0 (2)

B2 (u) := � (�
0
1u (x1)� �02u0 (x1)) + �1u (x1)� �2u0 (x1) = 0 (3)

Tk (u) :=

0@ u (�k + 0)

u0 (�k + 0)

1A�Dk
0@ u (�k � 0)

u0 (�k � 0)

1A = 0; k = 1;m (4)

where x0 = �0 < �1 < ::: < �m < �m+1 = x1; q 2 L2 (x0; x1) ; � is a complex spectral parameter.

We shall assume that �21 + �
2
2 6= 0; �21 + �

2
2 6= 0; � > 0;where � =

8<: 1 , if �
0

1 + �
0

2 = 0

�
0

1�2 � �
0

2�1 , otherwise
and

Dk =

0@ 1k 2k

3k 4k

1A ; ik 2 R; i = 1; 4; jDkj > 0 for k = 1;m: Let D0 be the 2� 2 identity matrix.
References

[1] Alt¬n¬̧s¬k N., Kadakal M., Mukhtarov O. Sh., Eigenvalues and eigenfunctions of discontinuous

Sturm Liouville problems with eigenparameter dependent boundary conditions, Acta Math. Hung., 102

(1-2), 159-175, 2004.

[2] Buschmann D., Stolz G., Weidmann J., One-dimensional Schrödinger operators with local point

interactions, J. Reine Angew, Math, 467: 169-186,1995.

[3] Chanane B., Sturm Liouville problems with impulse e¤ects, Appl. Math.Comput. 190, 610-626,

2007.

[4] Fulton C.T, Two-point boundary value problems with eigenvalues parameter contained in the

boundary conditions, Proc. Roy. Soc. Edin., 77A, 293-308,1977.

[5] Hinton B. D., An expansion theorem for an eigenvalue problem with eigenvalue parameter in the

boundary conditions, Quart. J. Math. Oxford, 30, 33-42,1979.

[6] Kadakal M, Mukhtarov O. Sh, Sturm�Liouville problems with discontinuities at two points, Com-

puters and Mathematics with Applications 54, 1367�1379, 2007.

[7] Kobayashi M., Eigenfunction expansions: A discontinuous version, SIAM J. Appl. Math. 50 (3),

910-917, 1990.

[8] Titchmarsh E. C., Eigenfunctions Expansion Associated with Second Order Di¤erential Equations

I; 2nd end, Oxford Univ. Press, London, 1962.



[9] Titeux I., Yakubov Y., Completeness of root functions for thermal conduction in a strip with

piecewise continuous coe¢ cients, Math. Models Methods Appl. Sc., 7:7, 1035�1050, 1997.

[10] Walter J., Regular eigenvalue problems with eigenvalue parameter in the boundary conditions,

Math. Z., 133, 301-312, 1973.

[11] Wang A., Sun J., Hao X., Yao S., Completeness of eigenfunctions of Sturm Liouville problems

with transmission conditions, Methods and Applications of Analysis,16 (3) 299-312, 2009.


