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MANHATTAN PRODUCTS OF DIGRAPHS: CHARACTERISTIC
POLYNOMIALS AND EXAMPLES
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ABSTRACT. We study spectral properties of the Manhattan products of the
path graphs and show the concentration of zero-eigenvelues.

GRADUATE SCHOOL OF INFORMATION SCIENCES, TOHOKU UNIVERSITY,
SENDAI, 980-8579, JAPAN.
E-mail address: obata@math.is.tohoku.ac.jp

Date: Received: 1 January 2012; Accepted: 21 May 2012.
2010 Mathematics Subject Classification. Primary 05C50; Secondary 05C20, 47A10.
Key words and phrases. Manhattan product, adjacency matrix, digraph, spectrum.
This paper was presented in the 3rd Conference of Settat on Operator Algebras and Appli-
cations, 1-5 November 2011, Morocco.
135



