BERKOWITZ’S ALGORITHM AND CLOW SEQUENCES^∗

MICHAEL SOLTYS^†

Abstract. A combinatorial interpretation of Berkowitz’s algorithm is presented. Berkowitz’s algorithm is the fastest known parallel algorithm for computing the characteristic polynomial of a matrix. The combinatorial interpretation is based on “loop covers” introduced by Valiant, and “clow sequences”, defined by Mahajan and Vinay. Clow sequences turn out to capture very succinctly the computations performed by Berkowitz’s algorithm, which otherwise are quite difficult to analyze. The main contribution of this paper is a proof of correctness of Berkowitz’s algorithm in terms of clow sequences.

Key words. Berkowitz’s algorithm, Clow sequences, Computational and proof complexity, Parallel algorithms, Characteristic polynomial.

AMS subject classifications. 65F30, 11Y16

∗ Received by the editors on 23 January 2002. Accepted for publication on 5 April 2002. Handling Editor: Ludwig Elsner.

†McMaster University, Department of Computing and Software, 1280 Main Street West, Hamilton, Ontario L8S 4K1, Canada (soltys@mcmaster.ca).