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Course status: elective

Bbpoj ECIIb:

ECTS: 12

Goal
To introduce basic concepts of the mathematical analysis of the Boltzmann equation as the central equation in the
collisional kinetic theory of rarefied gases, together with some perspectives.

Outcomes
To study applications of mathematical analysis in the kinetic gas theory, which is an active research area, and to
consider possibilities of further contributions in this area.

Contents

Theoretical teaching

Rarefied gases, distribution function, Boltzmann equation. Interaction between molecules, collision integral operator
and its properties, weak form of the collision operator and collisional invariants, H-theorem, equilibrium distribution.
Macroscopic equations. Hydrodynamic approximations of the Boltzmann equation. Space homogeneous problem,
Povzner lemma, Cauchy problem, L' theory and generation and propagation of moments, LP theory and propagation
of moments. Modelling in the case of polyatomic gases and gas mixtures.

Practical teaching
Practical instructions will follow the theoretical part. Application of theoretical results will be illustrated through
problem solving and numerical simulations.
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Active teaching hours: | Theoretical: | Practical:

Methods of teaching
Classical lectures accompanied with presentations and numerical simulations. Discussion with students.

Knowledge estimation: (max 100 points)




