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Non-commutative stochastic analysis, originally as a mathematical framework
for statistical problems in quantum physics, has developed providing new aspects and methods for
classical problems. We initiated a multi-variate extention of quantum decomposition, which has been
a central issue for a long time, through spectral analysis of a pair of strong regular graphs. Some
important operators are characterized by differential equations involving quantum white noise
derivatives. We studied the graph isomorphism problem in terms of quantum walks and collaborated for

application in the field of quantum engineering and quantum physics. By a large scale simulation we
examined statistical properties of connected components of the configuration model and found a
power law at the critical point with an index which is different from the known results.
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