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Probability theory and statistics on a noncommutative topological monoid of
strings and their application to bioremediation
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In this research project, we constructed a theory of a partial differential
equation that describes the evolution of DNA sequences in an environment on the noncommutative
topological monoid A* of strings on an alphabet A = {a, ¢, g, t}. Moreover, we introduced on A* a
probability distribution named the Laplace-like distribution, which was designed to represent a
population distribution of gene sequences in an environment using the mixture model of the
distributions, and developed a theory for estimating the parameters of the mixture model.
Furthermore, we developed a statistical method to analyze the dynamics of a population of DNA
sequences in an environment and applied it to environmental samples of microbial sequences collected

from surrounding environments of plants to demonstrate its usefulness.
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