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Upper Bounds of Algebraic Connectivity of a Graphs in Terms of Matching Number

ZHU Yinfen', WANG Guoping®

(1. School of Mathematical Physics, Xinjiang University of Engineering, Urumqi 830023

2. School of Mathematical Sciences, Xinjiang Normal University, Urumqi 830054, China)
Abstract: [ Purposes |Characterizing the extremal graphs with the upper bounds of algebraic connectivity among all graphs of n-vertex
graphs in terms of matching number. [ Methods]First, according to the relation between the matching number and the number of
odd-connected branches of the graph and the transformation of the graph characterize the extremal graphs with the upper bounds of
algebraic connectivity among all graphs of n-vertex graphs in terms of matching number. Then, the upper bound of the Laplacian
algebraic connectivity of n-vertex graphs in terms of matching number is obtained by using the relation between graphs with the same
set of adjacent vertices and their eigenvalues. Finally, by using the relation between graph and its complement graph and Laplace
characteristic equation, it is proved that the upper bound of the Laplacian algebraic connectivity of n-vertex graphs in terms of
matching number is projectively and uniquely determined with the corresponding the extremal graphs. [ Findings ] The paper got both
the upper bound of Laplacian algebraic connectivity of n-vertex graphs in terms of matching number and the corresponding the
extremal graphs. [Conclusions]It determines the extremal graphs with the upper bounds of algebraic connectivity among all graphs
of n-vertex graphs in terms of matching number by a new method. At the same time, the method overcomes the problem that the
graph class features with maximum algebraic connectivity in terms of matching numbers are characterized by the relation between
smallest degree, maximum connectivity and algebraic connectivity of a graph, the upper bound of the connectivity of such graphs
cannot be obtained.

Keywords: Laplacian matrix; algebraic connectivity; matching number
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