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From quantum probability point of view we aimed at developing mathematical
approach to complex networks. We obtained formulas for spectral distributions of certain graph
products. These are applied to counting walks on two-dimensional restricted lattices and the density

functiones are expressed in terms of elliptic integrals. We obtained the long-time asymptotics of
quantum walks on the semi-infinite line by means of Chebyshev polynomials and examined the
experimental data. We obtain the eigenvalues of the adjacency matrices and Laplacians of the
Manhattan product of directed paths and, with the aid of numerical analysis, examined the behaviour
of coupled oscillators. As for multi-variable polynomials, we obtained Gauss-Poisson distribution as
a limit spectral distribution of strong regular graphs by means of two-variable Krautchuk
polynomials.
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