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Abstract
Let D be a simple digraph with n-vertices, m arcs having skew Laplacian eigenvalues
ν1, ν2, . . . , νn−1, νn = 0. The skew Laplacian energy SLE(D) of a digraph D is defined
as SLE(D) = ∑n

i=1 |νi |. In this paper, we obtain the characteristic polynomial of skew
Laplacian matrix of the digraph D1 → D2 and also obtain the SLE(D1 → D2) in terms
of SLE(D1) and SLE(D2) and show the existence of some families of skew Laplacian
equienergetic digraphs.
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1 Introduction

LetD be a simple digraph with n vertices v1, v2, . . . , vn andm arcs. Let d+
i = d+(vi ), d

−
i =

d−(vi ) and di = d+
i + d−

i , i = 1, 2, . . . , n be the out-degree, in-degree and degree of the
vertices of D , respectively. The out-adjacency matrix A+(D) = (ai j ) of a digraph D is the
n × n matrix, where ai j = 1, if (vi , v j ) is an arc and ai j = 0, otherwise. The in-adjacency
matrix A−(D) = (ai j ) of a digraph D is the n × n matrix, where: ai j = 1, if (v j , vi ) is an
arc and ai j = 0, otherwise. It is clear that A−(D) = (A+(D))t .

The skew adjacency matrix S(D) = (si j ) of a digraph D is the n × n matrix, where

si j =
⎧
⎨

⎩

1, if there is an arc from vi to v j ,

−1, if there is an arc from v j to vi ,
0, otherwise.

B Bilal A. Chat
bchat1118@gmail.com

1 Department of Mathematical Sciences, Islamic University of Science and Technology, Awantipora,
Pulwama, India

123


