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*RFEM A (Description)

This course introduces the mathematical linkage from quantum mechanics, to classical
mechanics, to kinetic theory and continuum mechanics, the corresponding multi-scale
computational methods, Kkinetic theory, and computational methods for compressible
and incompressible flows.

Course materials:

The Schrodinger equation and its basic mathematical properties;  High frequency
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wave computation: WKB method, Gaussian wave packet method, Wigner
transform, and the semi-classical limit of quantum mechanics; BBGKY hierarchy, the
mean-field limit of multi-body particles in classical mechanics; The Boltzmann
equation and its mathematical properties; Direct Simulation Monte-Carlo (DSMC)
method; Chapman-Enskog expansion, the fluid dynamic limit of the Boltzmann
equation; Mathematical properties of hyperbolic conservation laws, shock capturing
methods;  Multis-scale computational methods, Asymptotic-preserving methods
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