REDUCING THE ADJACENCY MATRIX OF A TREE^�

GERD H. FRICKE† , STEPHEN T. HEDETNIEMI‡ , DAVID P. JACOBS‡ AND VILMAR TREVISAN§

Abstract. Let T be a tree, A its adjacency matrix, and α a scalar. We describe a linear-time algorithm for reducing the matrix αIn + A. Applications include computing the rank of A, finding a maximum matching in T , computing the rank and determinant of the associated neighborhood matrix, and computing the characteristic polynomial of A.

Key words. tree, graph, adjacency matrix, determinant, rank, eigenvalue

AMS(MOS) subject classification. Primary 05C05, 15A15, 15A18, 68R10

∗ Received by the editors on 21 February 1996. Final manuscript accepted on 20 October 1996. Handling editor: Daniel Hershkowitz.

† Department of Mathematics, Wright State University, Dayton, OH 45435, USA (gfricke@desire.wright.edu)

‡ Department of Computer Science, Clemson University, Clemson, SC 29634. USA (fhedet,dpjg@cs.clemson.edu)

§ UFRGS, Instituto de Matemática, 91509–900 Porto Alegre, RS, Brazil