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Richard Brualdi proposed in Stevanivié¢ (2007) [6] the follow-
ing problem:

(Problem AWGS.4) Let G, and G}, be two nonisomorphic
graphs on n vertices with spectra

AMZA>-2XA and A 2MN > >\,

respectively. Define the distance between the spectra of G,
and G, as

MG Gl =3 (0 — X)? <or use S - A;).
i=1 =1
Define the cospectrality of G, by
¢s(Gn) = min{\(Gn,G},): G, not isomorphic to Gy, }.
Let
o — max{cs(Gn): G, a graph on n vertices}.
Problem A. Investigate cs(G,,) for special classes of graphs.

Problem B. Find a good upper bound on cs,.

In this paper we study Problem A and determine the
cospectrality of certain graphs by the Euclidian distance.
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Let K,, denote the complete graph on n vertices, nK; denote
the null graph on n vertices and K> + (n — 2)K; denote
the disjoint union of the Ks with n — 2 isolated vertices,
where n > 2. In this paper we find cs(Ky), cs(nK1), cs(K2 +
(n—2)K1) (n>2) and cs(Kn,n).

© 2014 Elsevier Inc. All rights reserved.

1. Introduction

Throughout the paper all graphs are simple, that is finite and undirected without loops
and multiple edges. By the spectrum of a graph G, we mean the multiset of eigenvalues
of adjacency matrix of G.

Richard Brualdi proposed in [6] the following problem:

(Problem AWGS.4) Let G,, and G, be two nonisomorphic graphs on n vertices with
spectra

A1 = Ao

WV

=X, and N[N > >N,

respectively. Define the distance between the spectra of G,, and G), as
ANGn,GL) = Z:()\Z — )\’i)2 (or use Z|)\l — )\;|>
i=1 i=1
Define the cospectrality of G,, by
cs(Gy) = min{A(G,, G,,): G,, not isomorphic to G, }.
Thus cs(G,,) = 0 if and only if G,, has a cospectral mate. Let

cs, = max{cs(Gn): G, a graph on n vertices}.

This function measures how far apart the spectrum of a graph with n vertices can be
from the spectrum of any other graph with n vertices.

Problem A. Investigate cs(G,,) for special classes of graphs.
Problem B. Find a good upper bound on cs,,.

In this paper we study Problem A and determine the cospectrality of certain graphs
by the Euclidian distance, that is

n

MGy @) =D (=2

i=1
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