OBLIQUE PROJECTION METHODS FOR LINEAR SYSTEMS WITH MULTIPLE RIGHT-HAND SIDES^∗

K. JBILOU^†, H. SADOK^‡, AND A. TINZEFTE^§

Abstract. In the present paper, we describe new Lanczos-based methods for solving nonsymmetric linear systems of equations with multiple right-hand sides. These methods are based on global oblique projections of the initial residual onto a matrix Krylov subspace. We first derive the global Lanczos process to construct biorthonormal bases and we give some of its properties. Then we introduce new methods such as the global BCG and the global BiCGSTAB algorithms. Look-ahead versions of these algorithms are also given. Finally numerical examples will be given.

Key words. Global Lanczos, matrix Krylov subspace, block methods, iterative methods, nonsymmetric linear systems, multiple right-hand sides

AMS subject classifications. 65F10, 65F25

∗Received October 19, 2004. Accepted for publication January 11, 2005. Recommended by L. Reichel. †Université du Littoral, zone universitaire de la Mi-voix, batiment H. Poincarré, 50 rue F. Buisson, BP 699, F-62228 Calais Cedex, France. (jbilou@lmpa.univ-littoral.fr).

‡Université du Littoral, zone universitaire de la Mi-voix, batiment H. Poincarré, 50 rue F. Buisson, BP 699, F-62228 Calais Cedex, France. (sadok@lmpa.univ-littoral.fr).

§Laboratoire d’analyse numérique et d’Optimisation, UFR IIEA-M3, Université des sciences et technologies de Lille, F-59655 Villeneuve d’Ascq, France. (tinzefte@math.univ-lille1.fr).