ERROR ANALYSIS AND COMPUTATIONAL ASPECTS OF SR FACTORIZATION VIA OPTIMAL SYMPLECTIC HOUSEHOLDER TRANSFORMATIONS^∗

A. SALAM^† AND E. AL-AIDAROUS^‡

Dedicated to Gérard Meurant on the occasion of his 60th birthday

Abstract. Symplectic QR like methods for solving some structured eigenvalue problems involves SR factorization as a key step. The optimal symplectic Householder SR factorization (SROSH algorithm) is a suitable choice for performing such a factorization. In this paper, we carry out a detailed error analysis of the SROSH algorithm. In particular, backward and forward error results are derived. Also, the computational aspects of the algorithm (such as storage, complexity, implementation, factored form, block representation) are described. Some numerical experiments are presented.

Key words. Skew-symmetric inner product, optimal symplectic Householder transformations, SR factorization, error analysis, backward and forward errors, implementation, factored form, WY factorization, complexity.

AMS subject classifications. 65F15, 65F50

∗Received January 31, 2008. Accepted May 26, 2009. Published online on December 11, 2009. Recommended by Lothar Reichel.

†Université Lille Nord de France, ULCO, Laboratoire de Mathématiques Pures et Appliqués, 50 rue F. Buisson, B.P. 699, 62228 Calais Cedex, France. (Ahmed.Salam@lmpa.univ-littoral.fr).

‡King Abdul Aziz University (KAU), Department of Mathematics, Girls Section, P.O. Box 80203, Jeddah 21589, Kingdom of Saudi Arabia. (ealaidarous@kau.edu.sa). This author was partially supported by KACST, Saudi Arabia.