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Abstract. Study of the spectral analysis of non-selfadjoint Sturm Liouville op-
erators (SLO) with continuous and point spectrum was begun by Naimark [11]. He
proved that the spectrum of non-selfadjoint SLO consists of the continuous spec-
trum, the eigenvalues, and the spectral singularities. The spectral singularities are
poles of the kernel of the resolvent and are also imbedded in the continuous spec-
trum, but they are not eigenvalues. In [10] the exect of the spectral singularities
in the spectral expansion of SLO in terms of the principal vectors was considered.
Some problems of spectral theory of dicerential and dicerence operators with spec-
tral singularities were also studied in[ 1- 9] .

In this paper we investigate the spectrum of the non-selfadjoint dicerence oper-
ator L generated in I, (N) by the dicerence expression

I(Y)n = anjiynit ¥ 0nyn +anyn;n 2N;ap = 1;

and the boundary condition yo=0; where fang,,, and fb,g,,, are complex se-
quences. We prove that L has the continuous sprctrum,..lling the segment [ j 2; +2];
a ..nite number of eigenvalues and spectral singularities with ..nite multiplicities if

X
e "(lijanj+ijbnj)<1;">0;

n=1
holds. The results about the spectrum of L are applied to the non-selfadjoint Jacobi
matrices and discrete Schrodinger operators. Moreover we derived the spectral
expansion of L in terms of the principal vectors, taking into account the spectral
singularities.

References

1. M. Adwar and E. Bairamov, Spectral properties of non-selfadjoint dicerence
operators, J. Math. Anal. Appl. 261, 461-478, (2001).

2. M. Ad-var and E. Bairamov, Dicerence equations of second order with spectral
singularities, J. Math. Anal. Appl. 277, 714-721, (2003).

3. E. Bairamov and A. O. Celebi, Spectrum and spectral expansion for the non-
selfadjoint discrete Dirac operators, Quart. J. Math. Oxford, (2), 50, 371-384,
(1999).

4. E. Bairamov, O. Cakar and A. M. Krall, Spectrum and spectral singularities of
quadratic pencil of a Schrodinger operator with a general boundary condition,
J. Direrential Equations 151, 252-267, (1999).

1991 Mathematics Subject Classi..cation. 40A05, 34B05, 34L05.
Key words and phrases. Spectral analysis, dicerence operators, eigenvalue problems
Section Number. 10 (Functional Analysis).

1



10.

11.

ELGIZ BAIRAMOV

E. Bairamov, O. Cakar and A. M. Krall, An eigenfunction expansion for
a quadratic pencil of a Schrodinger operator with spectral singularities, J.
Dicerential Equations 151, 268-289, (1999).

E. Bairamov, O. Cakar and C.Yan-k, Spectral singularities Klein- Gordon
s-wave equation. Indian J.Pure Appl. Math. 32,851-857, (2001).

E. Bairamov and O. Karaman, Spectral singularities of Klein-Gordon s-wave
equations with an integral boundary condition, Acta. Math. Hungar. 97
(1-2), 121-131, (2002).

E. Bairamov, O. Cakar and A. M. Krall, Non-selfadjoint dicerence operators
and Jacobi matrices with spectral singularities, Math. Nachr. 229, 5-14,
(2001).

E. Bairamov, O. Cakar and A. M. Krall, Spectral analysis of non-selfadjoint
discrete Schrédinger operator with spectral singularities, Math. Nachr. 231,
89-104, (2001).

V. E. Lyance, A dizerential operator with spectral singularities, I, Il, Amer.
Math. Soc. Transl. Ser. 2. \Vol. 60, pp. 185-225, 227-283. Amer. Math.
Soc., Providence 1967.

M. A. Naimark, Investigation of the Spectrum and the Expansions in Eigen-
values of a Non-selfadjoint Operator of Second Order on a Semi-axis, Amer.
Math. Soc., Providence 1960.

Ankara University, Department of Mathematics, 06100, Tandozan, Ankara, Turkey.
E-mail address: bairamov@science.ankara.edu.tr



