MATRIX RANK CERTIFICATION^∗

B. DAVID SAUNDERS^† , ARNE STORJOHANN^‡ , AND GILLES VILLARD^§

Abstract. Randomized algorithms are given for computing the rank of a matrix over a field of characteristic zero with conjugation operator. The matrix is treated as a black box. Only the capability to compute matrix×column-vector and row-vector×matrix products is used. The methods are exact, sometimes called seminumeric. They are appropriate for example for matrices with integer or rational entries. The rank algorithms are probabilistic of the Las Vegas type; the correctness of the result is guaranteed.

Key words. Matrix rank, Minimal polynomial, Black box matrix, Seminumeric computation, Exact arithmetic, Randomized algorithms, Las Vegas algorithms.

AMS subject classifications. 15A03, 65F50, 68W30.

∗ Received by the editors 10 August 2001. Accepted for publication 18 January 2004. Handling Editor: Ludwig Elsner.

† Dept. of Computer and Information Sci., University of Delaware, Newark, DE 19716, USA (saunders@udel.edu). Generously supported by the NSF, grant CCR-9712362.

‡ School of Computer Science, University of Waterloo, 200 University Avenue West, Waterloo, Ontario N2L 3G1, Canada (astorjoh@scg.uwaterloo.ca). Generously supported by the NSERC.

§ CNRS - Laboratoire LIP, ENSL 46, Allée d’Italie, 69364 Lyon Cedex 07, France (Gilles.Villard@ens-lyon.fr).