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Quantum probability and asymptotic analysis of large finite systems
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The quantum decomposition is a fundamental concept in quantum probability
theory, serving as a key to attributing the source of statistical properties to noncommutative
algebra and its representations. In this study, as a starting point for the multivariable extension
of quantum decomposition, we obtained concrete examples of bivariate spectral distributions and
associated orthogonal polynomials from pairs of growing graphs. For the extended Jacobi matrices
defined by multivariable orthogonal polynomial systems, we introduced the concept of a deficiency
index, achieving the first results in evaluating the support of the spectral measure. Moreover, we
reproduced classical theory by classifying the family of Meixner distributions based on the
noncommutativity of quantum components. As an invariant of graphs, we introduced the quadratic
embedding constant (QEC) using distance matrices, accumulated concrete calculation examples, and
began constructing a classification theory for graphs.
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