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Analysis of growing sequences of graphs in terms of quantum-classical
correspondence and quantum chaos, and its applications
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(1) We obtained a limit theorem that the moments for matrices whose
components are the number of non-backtracking paths in a regular graph is similar to the moment of
the arcsin law. (2) We obtained a result on the average of the prime power th Fourier coefficients
of the cusp forms of weight 2 related to the Lubotzky-Phillips-Sarnak Ramanujan graphs. (3) We gave

explicit expressions for the moments of the generalized Kesten distribution. We obtained identities
for the moments in two generalizations of the classical Catalan numbers.(4) We studied the
resolvent of the adjacency matrix of a regular graph and the matrix related to the number of
non-backtracking paths. As an application, we obtained that the limiting distribution of the error
term is normally distributed when a growing sequence of regular graphs satisfies certain conditions
on the eigenvalues.
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