Graphs and Groups, Spectra and Symmetries

Abstracts

Maximum skew energy of tournaments
Keiji Ito
Graduate School of Information Sciences, Tohoku University, Sendai, Japan
k.ito@ims.is.tohoku.ac.jp

We will consider maximum skew energy of tournaments. For a digraph D, the skew-adjacency matrix
S(D) of D is defined as S(D) = A(D) − A(D)T , where A(D) is the {0, 1}-adjacency matrix of D and
skew energy ε(D) is defined as the sum of absolute values of eigenvalues of S(D). A digraph D = (V, E)
is called a tournament if either (x, y) ∈ E or (y, x)√∈ E holds for any pair of x, y ∈ V (x 6= y).
For any digraph D with n vertices, ε(D) ≤ n n − 1 holds [1]. Equality holds if and only if S(D)
is a skew symmetric conference matrix. This means that if there exists a digraph D which attains the
upper bound, then n is a multiple of 4. Otherwise,
we can improve this upper bound. For odd n and any
√
digraph D with n vertices, ε(D) ≤ (n − 1) n holds. Equality holds if and only if D is a doubly regular
tournament. Since n ≡ 3 (mod 4) holds if there exist doubly regular tournaments with n vertices [3],
there never exists a digraph D which attains the upper bound if n ≡ 1 (mod 4). In both of these upper
bounds, tournaments gives the maximum skew energy.
We give the upper bound of skew energy of tournaments with n vertices for n ≡ 2 (mod 4) by
using α-skew energy, which is the sum of the α-th power of the absolute values
√ of the eigenvalues
√ of a
skew-adjacency matrix. For n ≡ 2 (mod 4) and any tournament T , ε(T ) ≤ 2 2n − 3 + (n − 2) n − 3
holds.
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