ON THE COMPUTATION OF THE NULL SPACE OF TOEPLITZ–LIKE MATRICES^∗

NICOLA MASTRONARDI^†, MARC VAN BAREL^‡, AND RAF VANDEBRIL^‡

Abstract. For many applications arising in system theory, it is important to know the structure and the dimension of the null spaces of certain structured matrices, such as Hankel and Toeplitz matrices. In this paper, we describe an algorithm based on the generalized Schur algorithm that computes the kernel of Toeplitz and Hankel matrices.

Key words. null space, Toeplitz matrix, Hankel matrix, generalized Schur algorithm

AMS subject classifications. 15A15, 15A09, 15A23

∗Received January 31, 2008. Accepted March 31, 2009. Published online December 11, 2009. Recommended by Ahmed Salam. The research of the first author was partially supported by MIUR, grant number 2004015437. The research of the last two authors was partially supported by the Research Council K.U.Leuven, project OT/05/40 (Large rank structured matrix computations), CoE EF/05/006 Optimization in Engineering (OPTEC), by the Fund for Scientific Research–Flanders (Belgium), G.0455.0 (RHPH: Riemann-Hilbert problems, random matrices and Padé-Hermite approximation), G.0423.05 (RAM: Rational modelling: optimal conditioning and stable algorithms), and by the Interuniversity Attraction Poles Programme, initiated by the Belgian State, Science Policy Office, Belgian Network DYSCO (Dynamical Systems, Control, and Optimization). The third author has a grant as “Postdoctoraal Onderzoeker” from the Fund for Scientific Research–Flanders (Belgium). The scientific responsibility rests with the authors._†

Istituto per le Applicazioni del Calcolo “M. Picone”, sede di Bari, Consiglio Nazionale delle Ricerche, Via G. Amendola, 122/D, I-70126 Bari, Italy. (n.mastronardi@ba.iac.cnr.it).

‡Department of Computer Science, Katholieke Universiteit Leuven, Celestijnenlaan 200A, B-3001 Leuven (Heverlee), Belgium. ({Raf.Vandebril, Marc.VanBarel}@cs.kuleuven.be).