Accepted Manuscript

On the A, -characteristic polynomial of a graph

and Its

Xiaogang Liu, Shunyi Liu Applications

PII: S0024-3795(18)30075-2

DOLI: https://doi.org/10.1016/j.1aa.2018.02.014
Reference: LAA 14479

To appear in: Linear Algebra and its Applications

Received date: 24 May 2017
Accepted date: 12 February 2018

Please cite this article in press as: X. Liu, S. Liu, On the A, -characteristic polynomial of a graph, Linear Algebra Appl. (2018),
https://doi.org/10.1016/j.1aa.2018.02.014

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are
providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.laa.2018.02.014

On the A,-characteristic polynomial of a graph

Xiaogang Liu* Shunyi Liuf
Department of Applied Mathematics School of Science
Northwestern Polytechnical University Chang’an University
Xi’an, Shaanxi 710072, P.R. China Xi’an, Shaanxi 710064, P.R. China
xiaogliu@nwpu.edu.cn 1liu@chd.edu.cn
Abstract

Let G be a graph with n vertices, and let A(G) and D(G) denote respectively the adja-
cency matrix and the degree matrix of G. Define

Ay (G) =aD(G)+ (1 — a)A(G)
for any real a € [0,1]. The A, -characteristic polynomial of G is defined to be
det(z, — Aa(G)) =Y eaj(G)a" 7,
J

where det(x) denotes the determinant of %, and I, is the identity matrix of size n. The
A, -spectrum of G consists of all roots of the A,-characteristic polynomial of G. A graph G
is said to be determined by its A, -spectrum if all graphs having the same A,-spectrum as G
are isomorphic to G.

In this paper, we first formulate the first four coefficients cno(G), ca1(G), ca2(G) and
ca3(G) of the A,-characteristic polynomial of G. And then, we observe that A,-spectra are
much efficient for us to distinguish graphs, by enumerating the A,-characteristic polynomials

for all graphs on at most 10 vertices. To verify this observation, we characterize some graphs

determined by their A,-spectra.
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1 Introduction

Let G = (V(G), E(G)) be a graph with the vertex set V(G) = {v1,va,...,v,} and the edge
set E(G) = {e1,e2,...,en}. The adjacency matriz of G, denoted by A(G) = (aij)nxn, is an
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