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AMORNRAT SURIYAWICHITSERANEE : GROUP CLASSIFICATION
OF THE BOLTZMANN EQUATION WITH A SOURCE FUNCTION.
THESIS ADVISOR : PROF. SERGEY V. MELESHKO, Ph.D. 71 PP.

BOLTZMANN EQUATION/ ADMITTED LIE GROUP/ GROUP
CLASSIFICATION/ INVARIANT SOLUTION

The Boltzmann equation describes the statistical behavior of fluids in terms
of a molecular distribution function. The difficulties for solving the equation are
mainly due to the complex mathematical structure of its collision term. In the
particular case of the spatially homogeneous and isotropic Boltzmann equation,
A.V. Bobylev succeeded in reducing the equation to a simpler one by applying
the Fourier transform. The purpose of this thesis is to study this simpler integro-
differential equation by the group analysis method, even under the presence of a
source function.

The first part of the thesis deals with solving the equation by the approach
of a moment generating function. Although the equation governing the moment
generating function is still nonlocal, it is simpler than the original equation. The
algorithm applied in this thesis yields a complete group classification of the equa-
tion with respect to the source function, thus correcting the deficiencies of earlier
studies.

The second part of the thesis is devoted to the group analysis of the integro-
differential equation arising as the Fourier image of the studied equation with a
source function. The coefficients in the determining equation are represented by
the Taylor series and the determining equation is successfully solved. The complete

group classification and all invariant solutions of the equations are presented in the



ITI

thesis.
Both techniques perform well for solving and finding invariant solutions for
the Fourier image of the spatially homogeneous and isotropic Boltzmann equation

with a source function.
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