ESTIMATION OF THE MAXIMUM MULTIPLICITY OF AN EIGENVALUE IN TERMS OF THE VERTEX DEGREES OF THE GRAPH OF A MATRIX^∗

CHARLES R. JOHNSON^† AND CARLOS M. SAIAGO^‡

Abstract. The maximum multiplicity among eigenvalues of matrices with a given graph cannot generally be expressed in terms of the degrees of the vertices (even when the graph is a tree). Given are best possible lower and upper bounds, and characterization of the cases of equality in these bounds. A by-product is a sequential algorithm to calculate the exact maximum multiplicity by simple counting.

Key words. Eigenvalues, multiplicity, symmetric matrix, tree, vertex degrees.

AMS subject classifications. 15A18, 15A57, 05C50, 05C05, 05C07

∗ Received by the editors on 12 December 2000. Accepted for publication on 28 February 2002. Handling Editor: Bryan L. Shader.

†Department of Mathematics, College of William and Mary, P.O. Box 8795, Williamsburg, VA 23187-8795, USA (crjohnso@math.wm.edu).

‡Dep. de Matemática, Fac. de Ciências e Tecnologia da Univ. Nova de Lisboa, 2829-516 Quinta da Torre, Portugal (cls@fct.unl.pt). Research supported in part by Fundação para a Ciência e a Tecnologia, Portugal, through the research grant SFRH/BD/899/2000. Part of the research was done while visiting the College of William and Mary.