
Electronic Transactions on Numerical Analysis.
Volume 35, pp.129-147, 2009.
Copyright  2009, Kent State University.
ISSN 1068-9613.

ETNA
Kent State University 

http://etna.math.kent.edu

ON THE FAST REDUCTION OF SYMMETRIC RATIONALLY GENERATED
TOEPLITZ MATRICES TO TRIDIAGONAL FORM �

K. FREDERIXy, L. GEMIGNANIz, AND M. VAN BAREL y
Abstract. In this paper two fast algorithms that use orthogonal similarity transformations to convert a symmetric

rationally generated Toeplitz matrix to tridiagonal form are developed, as a means of finding the eigenvalues of the
matrix efficiently. The reduction algorithms achieve cost efficiency by exploiting the rank structure of the input
Toeplitz matrix. The proposed algorithms differ in the choice of the generator set for the rank structure of the input
Toeplitz matrix.
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G.0423.05 (RAM: Rational modelling: optimal conditioningand stable algorithms), and by the Interuniversity At-
traction Poles Programme, initiated by the Belgian State, Science Policy Office, Belgian Network DYSCO (Dynam-
ical Systems, Control, and Optimization). The scientific responsibility rests with its authors.zDipartimento di Matematica, Università di Pisa, Largo Bruno Pontecorvo 5, 56127 Pisa, Italy
(gemignan@dm.unipi.it). This work has been supported by MIUR under project 2006017542.

129


