INTERLACING FOR WEIGHTED GRAPHS USING THE NORMALIZED LAPLACIAN^∗

STEVE BUTLER^†

Abstract. The problem of relating the eigenvalues of the normalized Laplacian for a weighted graph G and G − H, for H a subgraph of G is considered. It is shown that these eigenvalues interlace and that the tightness of the interlacing is dependent on the number of nonisolated vertices of H. Weak coverings of a weighted graph are also defined and interlacing results for the normalized Laplacian for such a covering are given. In addition there is a discussion about interlacing for the Laplacian of directed graphs.

Key words. Laplacian matrix, Interlacing, Directed Laplacian, Weak coverings.

AMS subject classifications. 05C50, 15A42.

∗Received by the editors 1 December 2006. Accepted for publication 15 March 2007. Handling Editor: Stephen J. Kirkland.

†Dept. of Mathematics, University of California at San Diego, La Jolla, CA 92093-0112, USA (sbutler@math.ucsd.edu). This paper was partially written while the author was visiting the Center for Combinatorics, Nankai University, Tianjin 300071 China.