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(1) Spectral analysis of networks: The asymptotic spectral distribution of the dis

tance-k graph of the cartesian product graph is derived as a combinatorial central limit theorem. The asym
ptotic spectral distribution of weighted hypercubes are described in terms of g-deformed Hermite polynomia
Is. The spectral distribution is completely determined for the Manhattan product of directed paths of smal
I orders, and thier asymptotic behaviors are obtained in the infinite length.
(2) Statistical and asymptotic behaviors of dynamics for the modeling methods: A quantum probabilistic met
hod is applied to classical random walks for reconstructing transition Erobability and recurrence probabil
ity. A necessary and sufficient condition is obtained for a quantum walk (Grover walk) on a spidernet in o
rder to exhibit the localization.
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