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A generalization of zeta function of a graph and its application
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We presented determinant expressions for the weighted Bartholdi zeta function of
a digraph and the matrix-weighted lhara $L$-function of a graph. Moreover, we presented a determinant
expression of an edge $L$-function of a graph. Furthermore, we gave a determinant expression for the
generalized Bartholdi zeta function of a bipartite graph, and then obtained a determinant expression for
the generalized Bartholdi zeta function of a hypergraph. We considered the edge zeta function and the
edge $L$-function of a hypergraph.

We presented the characteristic polynomials of the Grover matrix and its positive support, the positive
support of its square by using determinant expressions of zeta functions of a graph. As applications, we
determined their spectra. Furthermore, we define a zeta function of a graph with the positive support of
the square of the Grover matrix as an edge matrix, and treated the Euler product, the determinant
expression, the pole and the radius of convergence of it.
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