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A FINITE INVERSE PROBLEM BY THE DETERMINANT METHOD

AMIN BOUMENIR

Abstract. We are concerned with the problem of identifying an operator that depends on n pa-
rameters. To this end we use the Poincare determinant to form a characteristic function which
relates the n free parameters to n given eigenvalues. Using the implicit function theorem we
find a condition that guarantees the local solvability of the inverse eigenvalue problem.

Mathematics subject classification (2000): 34A55, 65F18.
Keywords and phrases: Inverse eigenvalue problem, multiparameter eigenvalue problem, Sturm Liou-

ville problem, Poincare determinant.

RE F ER EN C ES

[1] P. B. BAILEY, W. N. EVERITT AND A. ZETTL, The SLEIGN2 Sturm-Liouville code, ACM Trans.
Math. Software, 21 (2001), 143–192.

[2] A. BOUMENIR, Computing Eigenvalues of periodic Sturm-Liouville problems by the Shannon-
Whittaker sampling theorem, Math. Comp., 68 (1999), 1057–1066.

[3] A. BOUMENIR AND VU KIM TUAN, The computation of eigenvalues of singular Sturm-Liouville
operators, Adv. in Appl. Math., 39, 2 (2007), 222–236.

[4] M. T. CHU AND G. H. GOLUB, InverseEigenvalueProblems: Theory, Algorithms, and Applications,
Oxford University Press, 2005.

[5] H. DYM, AND H. P. MCKEAN, Gaussian Processes, Function Theory, and the Inverse Spectral Prob-
lem, Dover Publications, 2008.

[6] I. GOHBERG, S. GOLDBERG AND N. KRUPNIK, Traces and determinants of Linear operators, Vol.
116, Operator Theory: Advances and Applications, OT116, Birkhauser, 2000.

[7] T. KATO, Perturbation Theory for Linear Operators, Springer-Verlag, New York, 1966.
[8] M. A. KRASNOSEL’SKII AND AL, Approximate solution of operator equations, Israel Program for

Scientific translations, Wolters-Noordhoff Publishing Groningen, 1972.
[9] B. M. LEVITAN, Inverse Sturm-Liouville Problems, VNU Science Press, Utrecht, 1987.

[10] B. M. LEVITAN AND M. G. GASYMOV,Determination of a differential equation by two of its spectra,
Russ. Math. Surveys, 19 (1964), 1–62.

[11] C. M. MCCARTHY AND W. RUNDELL, Eigenparameter Dependent Inverse Sturm-Liouville Prob-
lems, Numer. Funct. Anal. Optim., 24, 1-2 (2003), 85–105.

[12] J. R. MCLAUGHLIN, Solving inverse problems with spectral data, Surveys on Solution Methods for
Inverse Problems, pp.169–194, Springer, 2000.

[13] M. A. NAIMARK, Linear Differential Operators, Part II, Ungar, 1968.
[14] B. D. SLEEMAN, Multiparameter spectral theory in Hilbert space, Pitman, London, 1978.
[15] H. VOLKMER, Multiparameter eigenvalue problems and expansion theorems, Lecture Notes in Math-

ematics 1356, Springer, New York-Heidelberg-Berlin, 1988.

Operators and Matrices
www.ele-math.com
oam@ele-math.com

c© � � , Zagreb
Paper OaM-03-32


