ALGEBRAIC PROPERTIES OF THE BLOCK GMRES AND BLOCK ARNOLDI METHODS^∗

L. ELBOUYAHYAOUI^†, A. MESSAOUDI^‡, AND H. SADOK^§

Abstract. The solution of linear systems of equations with several right-hand sides is considered. Approximate solutions are conveniently computed by block GMRES methods. We describe and study three variants of block GMRES. These methods are based on three implementations of the block Arnoldi method, which differ in their choice of inner product.

Key words. block method, GMRES method, Arnoldi method, matrix polynomial, multiple right-hand sides, block Krylov subspace, Schur complement, characteristic polynomial.

AMS subject classifications. 65F10.

∗Received April 27, 2009. Accepted August 22, 2009. Published online on December 16, 2009. Recommended by Lothar Reichel.

†Département de Mathématiques, Faculté des Sciences et Techniques, Université de Mohammadia, Mohammedia, Morocco. lakhdar.elbouyahyaoui@gmail.com.

‡Département de Mathématiques, Ecole Normale Supérieure, Rabat, Morocco.

abderrahim.messaoudi@gmail.com.

§L.M.P.A, Université du Littoral, 50 rue F. Buisson BP699, F-62228 Calais Cedex, France.

sadok@lmpa.univ-littoral.fr.