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EIGENVALUE SUMS OF COMBINATORIAL

MAGNETIC LAPLACIANS ON FINITE GRAPHS

JOHN DEVER

Abstract. We give a construction of a class of magnetic Laplacian operators on finite directed
graphs. We study some general combinatorial and algebraic properties of operators in this class
before applying the Harrell-Stubbe Averaged Variational Principle to derive several sharp bounds
on sums of eigenvalues of such operators. In particular, among other inequalities, we show that
if G is a directed graph on n vertices arising from orienting a connected subgraph of d -regular
loopless graph on n vertices, then if Δθ is any magnetic Laplacian on G , of which the standard
combinatorial Laplacian is a special case, and λ0 � λ1 � . . . � λn−1 are the eigenvalues of Δθ ,
then for k � n

2 , we have

1
k

k−1

∑
j=0

λ j � d−1.
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years after, Croatica Chemica Acta 76 (2), 2003, 113–124.
[6] T. SUNADA, Discrete geometric analysis, Geometry on Graphs and its Applications, Proceedings of

Symposia in Pure Mathematics, American Mathematical Society 77, 2008, 51–86.

Operators and Matrices
www.ele-math.com
oam@ele-math.com

c© � � , Zagreb
Paper OaM-12-54

http://dx.doi.org/10.7153/oam-2018-12-54

