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In this project, we developed a ?eneral framework supported by machine
learning to derive closed time-evolution rules for a small number of macroscopic variables, such as
internal energy, from the time-evolution rules for a system with large degrees of freedom, such as
condensed matter, which has been done by the intuition of researchers in most cases. We examined its
usefulness by applying the method to the system with discrete variables such as cellular automata
and spin systems (Potts model). These yields a plausible result, e. g., about the relationship
between the symmetry of the initial conditions and the minimum degrees of freedom to constitute a
closed dynamical system.
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