MATH 929 — Iterative Methods in Linear Algebra^�

Manfred R. Trummer Department of Mathematics and Statistics Simon Fraser University Burnaby, British Columbia V5A 1S6, Canada E-mail: trummer@sfu.ca

March 18, 1997

� cfl1997. May not be reproduced without permission

ii CONTENTS

Contents

1 Symmetric positive definite matrices 1 1.1 Steepest descent . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.2 Conjugate gradient method . . . . . . . . . . . . . . . . . . . 4 1.3 Convergence of Conjugate Gradient . . . . . . . . . . . . . . . 8 1.4 CG as a polynomial recurrence . . . . . . . . . . . . . . . . . 10

2 Nonsymmetric matrices 13 2.1 CGNR and CGNE . . . . . . . . . . . . . . . . . . . . . . . . 13 2.2 BiCG and CGS . . . . . . . . . . . . . . . . . . . . . . . . . . 14 2.3 BiCGSTAB . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 2.4 GMRES - Generalized Minimum Residual . . . . . . . . . . . 19 2.5 GMRES - reorthogonalization, algorithm . . . . . . . . . . . . 25

3 Eigenvalue Problems 29 3.1 Rayleigh Quotient . . . . . . . . . . . . . . . . . . . . . . . . 29 3.2 Lanczos Algorithm . . . . . . . . . . . . . . . . . . . . . . . . 31 3.3 Eigenvalues of a symmetric tridiagonal matrix . . . . . . . . . 34