TIGHT BOUNDS ON THE ALGEBRAIC CONNECTIVITY OF A BALANCED BINARY TREE^∗

JASON J. MOLITIERNO^†, MICHAEL NEUMANN^†, AND BRYAN L. SHADER^‡

Abstract. In this paper, quite tight lower and upper bounds are obtained on the algebraic connectivity, namely, the second-smallest eigenvalue of the Laplacian matrix, of an unweighted balanced binary tree with k levels and hence n = 2^k − 1 vertices. This is accomplished by considering the inverse of a matrix of order k − 1 readily obtained from the Laplacian matrix. It is shown that the algebraic connectivity is 1/(2^k − 2k + 3) + O(1/2^{2k} ).

Key words. Binary trees, Laplacian matrix, Algebraic connectivity

AMS subject classifications. 5C50, 15A48

∗Received by the editors on 8 September 1999. Accepted for publication on 16 March 2000. Handling editor: Stephen J. Kirkland

†Department of Mathematics, University of Connecticut, Storrs, Connecticut 06269-3009, USA (jjmol@math.uconn.edu, neumann@math.uconn.edu). The work of the second author was supported in part by NSF Grant No. DMS9973247.

‡Department of Mathematics, University of Wyoming, Laramie, Wyoming 82071-3036, USA (bshader@uwyo.edu).