HOW TO ESTABLISH UNIVERSAL BLOCK-MATRIX FACTORIZATIONS^∗

YONGGE TIAN^† AND GEORGE P. H. STYAN^‡

Abstract. A general method is presented for establishing universal factorization equalities for 2×2 and 4×4 block matrices. As applications, some universal factorization equalities for matrices over four-dimensional algebras are established, in particular, over the Hamiltonian quaternion algebra.

Key words. Block matrix, Determinant, Quaternion matrices, Universal factorization, Involutory matrices, Idempotent matrices.

AMS subject classifications. 15A23, 15A33

∗Received by the editors on 1 May 2000. Accepted for publication on 23 May 2001. Handling Editor: Ludwig Elsner._†

Department of Mathematics and Statistics, Queen’s University, Kingston, Ontario, Canada K7L 3N6 (ytian@mast.queensu.ca). The research of the first author was supported in part by the Natural Sciences and Engineering Research Council of Canada.

‡Department of Mathematics and Statistics, McGill University, 805 ouest rue Sherbrooke, Montréal (Québec), Canada H3A 2K6 (styan@total.net). The research of the second author was supported in part by the Natural Sciences and Engineering Research Council of Canada and in part by the Academy of Finland.