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In this research project, | studied the relaxation phenomena from the

aspects of non-integrability, thermalization, and stochastic thermodynamics.

I invented a novel method for proving non-integrability, and applying this method | rigorously prove
non-integrability of several chaotic models. In addition, 1 proved that the presence of
thermalization is undecidable and that thermalization of a certain model can be proven.
From the aspect of stochastic thermodynamics, | proved that thermodynamic dissipation bounds the
distance between the initial and final states. | also proved that thermodynamic dissipation also
bounds the magnitude of oscillation in relaxation dynamics.
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