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INDEFINITE STURM–LIOUVILLE OPERATORS

(sgn x)
(

−

d2

dx2 + q(x)
)

WITH FINITE–ZONE POTENTIALS

I. M. KARABASH AND M. M. MALAMUD

Abstract. The indefinite Sturm-Liouville operator A = (sgn x)(−d2/dx2 + q) is studied. It
is proved that similarity of A to a selfadjoint operator is equivalent to integral estimates of
Cauchy type integrals. Some simple sufficient and necessary conditions for the similarity to
a selfadjoint operator in terms of Weyl functions are given. For operators with a finite-zone
potential q , the components Aess and Adisc of A corresponding to the essential and the
discrete spectrums, respectively, are investigated. The main result of the paper is a criterion
of similarity of the operator A (resp. Aess ) with a finite-zone potential q to a normal (resp.
selfadjoint) operator. It is given in terms of the Weyl functions corresponding to the Sturm-

Liouville operator −d2/dx2 + q. Jordan structure of the operator Adisc is described. An
example of a non-definitizable operator A that is similar to a normal operator is presented too.
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Appl., Birkhäuser, Basel. 106 (1998), 113–130.



[12] V. A. DERKACH, M. M. MALAMUD, On the Weyl function and Hermitian operators with gaps, Dokl. AN
SSSR 293 (1987), 1041–1046.

[13] V. A. DERKACH, M. M. MALAMUD, Generalized resolvents and the boundary value problems for

Hermitian operators with gaps, J. Funct. Anal. 95 (1991), 1–95.

[14] V. A. DERKACH, M. M. MALAMUD, Characteristic functions of almost solvable extensions of Hermitian

operators, Ukrainian Math. J., 44 (1992), 435–459.

[15] V. A. DERKACH, M. M. MALAMUD, The extension theory of hermitian operators and the moment

problem, J. of Math. Sciences. 73 (1995) no. 2, 141–242.

[16] M. M. FADDEEV, R. G. SHTERENBERG, On similarity of singular differential operators to a selfadjoint
one, Zapiski Nauchnyh Seminarov POMI 270, Issledovaniya po Lineinym Operatoram i Teorii Funktsii
28 (2000), 336–349.

[17] A. FLEIGE, A spectral theory of indefinite Krein-Feller differential operators, Mahematical Research 98,
Akademie Verlag, Berlin, 1996.

[18] A. FLEIGE, B. NAJMAN, Nonsingularity of critical points of some differential and difference operators,
Oper. Theory: Adv. Appl., 102, Birkhäuser, Basel, 1998.
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