IMPROVED INITIALIZATION OF THE ACCELERATED AND ROBUST QR-LIKE POLYNOMIAL ROOT-FINDING^∗

DARIO A. BINI^†, LUCA GEMIGNANI^‡, AND VICTOR Y. PAN^§

Abstract. We approximate polynomial roots numerically as the eigenvalues of a unitary diagonal plus rank-one matrix. We rely on our earlier adaptation of the QR algorithm, which exploits the semiseparable matrix structure to approximate the eigenvalues in a fast and robust way, but we substantially improve the performance of the resulting algorithm at the initial stage, as confirmed by our numerical tests.

Key words. QR iteration, eigenvalue computation, polynomial roots, semiseparable matrices, DFT, FFT, Moebius transformation.

AMS subject classifications. 65H17, 65F15.

∗Received February 25, 2004. Accepted for publication May 26, 2004. Recommended by A. Böttcher. † Dipartimento di Matematica, Università di Pisa, Via Buonarroti 2, 56127 Pisa, Italy. E-mail:

bini@dm.unipi.it. This work was partially supported by MIUR, grant number 2002014121, and by GNCS- INDAM.

‡Dipartimento di Matematica, Università di Pisa, Via F. Buonarroti 2, 56127 Pisa, Italy. E-mail:

gemignan@dm.unipi.it. This work was partially supported by MIUR, grant number 2002014121, and by GNCS-INDAM.

§Department of Mathematics and Computer Science, Lehman College of CUNY, Bronx, NY 10468, USA. Email: vpan@lehman.cuny.edu. This work was supported by NSF Grant CCR 9732206 and PSC CUNY Awards 65393-0034.