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Reduced-order modeling methods for nonlinear dynamical systems with Iar?e
degrees of freedom have been developed. Theoretical frameworks for deriving reduced mathematica
models for small sets of key variables representing the essential dynamics have been established for
various types of nonlinear dynamical systems. Data-driven modeling methods for the phenomena whose
mathematical models are unknown have also been considered. Dynamical reduction theories, in
particular, the classical phase reduction theory for nonlinear oscillations, have been extended to
phase-amplitude reduction theory for high-dimensional dynamical systems with many dynamical modes
and also to infinite-dimensional systems described by partial differential equations. The study has
been performed from the modern viewpoint of Koopman operator theory and also newly extended to fluid
mechanical systems and to quantum dissipative systems.
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