Electronic Journal of Linear Algebra ISSN 1081-3810
A publication of the International Linear Algebra Society
Volume 20, pp. 136-157, February 2010

http://math.technion.ac.il/iic/ela

EXTREMAL ALGEBRAIC CONNECTIVITIES OF CERTAIN
CATERPILLAR CLASSES AND SYMMETRIC CATERPILLARS*

OSCAR ROJOT, LUIS MEDINAT, NAIR M. M. DE ABREU#, AND CLAUDIA JUSTEL$

Abstract. A caterpillar is a tree in which the removal of all pendant vertices makes it a path.
Let d > 3 and n > 6 be given. Let P;_; be the path of d — 1 vertices and S, be the star of p 4 1
vertices. Let p = [p1,p2,...,p4—1] such that p1 > 1,p2 > 1,...,p4—1 > 1. Let C (p) be the caterpillar
obtained from the stars Sp,,Sp,,...,Sp,_, and the path P;_; by identifying the root of S, with
the ¢—vertex of Py_;. Let n > 2(d — 1) be given. Let

c={C():p1+p2+..+pa_1=n—d+1}

and
. d—1

In this paper, the caterpillars in C and in S having the maximum and the minimum algebraic
connectivity are found. Moreover, the algebraic connectivity of a caterpillar in S as the smallest
eigenvalue of a 2 X 2 - block tridiagonal matrix of order 2s X 2s if d = 2s 4+ 1 or d = 2s + 2 is
characterized.

Key words. Laplacian matrix, Algebraic connectivity, Caterpillar, Bottleneck matrices, Perron
branches, Characteristic vertices.

AMS subject classifications. 05C50, 15A48, 05C05.

*Received by the editors October 5, 2009. Accepted for publication February 15, 2010. Handling
Editor: Michael Neumann.

TDepartment of Mathematics, Universidad Catdlica del Norte, Antofagasta, Chile. Work sup-
ported by Project Fondecyt 1070537, Chile (orojo@Qucn.cl). Part of this research was conducted
while O. Rojo was a visitor at the Centro de Modelamiento Matemético, Universidad de Chile,
Santiago, Chile.

fUniversidad Federal de Rio de Janeiro, Rio de Janeiro, Brazil. Work supported by CNPq
300563/94-9, Brazil.

§Instituto Militar de Engenharia, Rio de Janeiro, Brazil.



