AN EXTENDED BLOCK ARNOLDI ALGORITHM FOR LARGE-SCALE SOLUTIONS OF THE CONTINUOUS-TIME ALGEBRAIC RICCATI EQUATION^∗

M. HEYOUNI^† AND K. JBILOU^†

Abstract. We present a new iterative method for the computation of approximate solutions to large-scale continuous-time algebraic Riccati equations. The proposed method is a projection method onto an extended block Krylov subspace, which can be seen as a sum of two block Krylov subspaces in A and A^{−1}. We give some theoretical results and present numerical experiments for large and sparse problems. These numerical tests show the efficiency of the proposed scheme as compared to the block Arnoldi and Newton-ADI methods.

Key words. Block Arnoldi; Extended block Krylov; Low rank; Riccati equations.

AMS subject classifications. 65F10, 65F30

∗ Received January 14, 2008. Accepted July 23, 2008. Published online March 31, 2009. Recommended by Yousef Saad.

†L.M.P.A, Université du Littoral Côte d’Opale, 50 rue F. Buisson BP. 699, F-62228 Calais Cedex, France.

E-mail: heyouni@lmpa.univ-littoral.fr; jbilou@lmpa.univ-littoral.fr.