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This research addressed control and optimization problems related to the
analysis of dynamical systems and focused on the development of new analysis framework based on the
data science methodologies. In probabilistic Boolean networks, which is a class of discrete-valued
systems taking into consideration the stochastic uncertainty, optimization algorithms in control and

estimation problems were presented. Furthermore, optimization problems with the 11 norms for the
regularization were considered in this study. Based on the sparse optimization method in statistic
and machine learning re-search fields, multiple iterative methods were examined, and associated
convergence analysis was performed.
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