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This thesis deals with an application of group analysis to three-wave equa-
tions in nonlinear optics. These equations are obtained from the phenomenon that
two fundamental beams of light with the same frequency and different polariza-
tions propagate through quadratic nonlinear media. As the result of interaction,
a third beam of second harmonic frequency is generated. Maxwell’s equations and
the slow envelope approximation is used to construct the three-wave equations.

The application of group analysis to partial differential equations starts
from finding an admitted group. The admitted group of the three-wave equations
is an eleven-parameter group. To construct invariant solutions one needs to
classify this group. A classification of the group is equivalent to a classification
of subalgebras of the admitted algebra L;;. The main point of the thesis was
to construct all subalgebras of the admitted algebra L;;, which can be source
of invariant solutions. In this case a reduced system is a system of ordinary
differential equations. The constructing of an optimal system of subalgebras
could be done easily only for small dimensions. Because the admitted algebra of
the three-wave equations is eleven-dimensional, the problem of its classification
was reduced to the study of algebras with small dimensions. The first result
is that all essentially different three-dimensional subalgebras of the algebra Li;
were obtained. Then, invariant solutions with respect to some of subalgebras
of the algebra L;; were studied. And finally the Runge-Kutta method was
employed to study the reduced system.
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