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Abstract

The project is devoted to the study two applications of group analysis to the Navier-Stokes
equations. The Navier-Stokes equations play a central role in much of the research within
applied mathematics, physics and engineering.

The first problem that we study in the project is the existence of solutions of special vortex
type for the Navier-Stokes equations and viscous gas dynamics equations. This type of solutions
for the inviscid gas and fluid dynamics equations was introduced by L.V.Ovsiannikov [36]. Note
that this solution is partially invariant with respect to group of rotations O(3). The analysis
that has been done proves that the partially invariant solutions of the studied class for the both
types of equations (the Navier-Stokes equations and the full viscous gas dynamics equations), in
contrast to inviscid gas and ideal fluid dynamics equations, are spherically symmetric solutions.
For the completeness of consideration of partially invariant solutions that are connected with
the group of rotations O(3) the group classification of the full viscous gas dynamics equations

with spherical symmetry has been done.
Another part of the research is devoted to a particular class of partially invariant solutions

of the Navier-Stokes equations. This class of solutions is constructed on the base of the four-
dimensional subalgebra H* with the generators
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We systematically investigate the case, where the Monge-Ampere equation is hyperbolic (L f, +
k+1 > 0). It is shown that this class of solutions is a particular case of the solutions with

linear profile of velocity with respect to one or two space variables.
Key words: Invariant and partially invariant solutions, group classification, group stratifica-

tion, Navier-Stokes and viscous gas equations.



