A RANK-ONE UPDATING APPROACH FOR SOLVING SYSTEMS OF LINEAR EQUATIONS IN THE LEAST SQUARES SENSE^∗

A. MOHSEN^† AND J. STOER^‡

Abstract. The solution of the linear system Ax = b with an m×n-matrix A of maximal rank μ := min (m, n) is considered. The method generates a sequence of n × m-matrices H_k and vectors x_k so that the AH_k are positive semidefinite, the H_k approximate the pseudoinverse of A and x_k approximate the least squares solution of Ax = b. The method is of the type of Broyden’s rank-one updates and yields the pseudoinverse in μ steps.

Key words. linear least squares problems, iterative methods, variable metric updates, pseudo-inverse

AMS subject classifications. 65F10, 65F20

∗Received October 9, 2006. Accepted for publication September 3, 2007. Published online May 19, 2008. Recommended by M. Hochbruck.

†Department of Engineering Mathematics and Physics, Cairo University, Giza 12211, Egypt (amohsen@eng.cu.edu.eg). The work of this author was supported by the Alexander von Humboldt Stiftung, Germany.

‡Institut für Mathematik, Universität Würzburg, Am Hubland, D-97074 Würzburg, Germany (jstoer@mathematik.uni-wuerzburg.de).