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GROUP CLASSIFICATION / EQUIVALENCE LIE GROUP / ADMIT-
TED LIE GROUP / OPTIMAL SYSTEM OF SUBALGEBRAS / INVARIANT

AND PARTTALLY INVARIANT SOLUTIONS.

This thesis is devoted to applications of the group analysis method to the
equations of fluids with internal inertia where the potential function is of the
form Wi(p, p). The first result of the thesis is group classification of the three-
dimensional equations. The equivalence Lie group is obtained at this step. Group
classification separates fluids with internal inertia with respect to the admitted
Lie group into 15 different cases. The second part of the thesis is devoted to the
special vortex solution. In contrast to the Navier-Stokes equations, the existence
of solutions for this class of equations and fluids with internal inertia has been
shown. For this class the original three-dimensional system of equations is reduced
to a system with two independent variables. Group classification of the reduced
system is obtained. All invariant solutions of the reduced system with the potential
function W = —qop=/3p% 4+ Bp*/® are studied. In the third part of the thesis all
one-dimensional invariant solutions of fluids with the potential function W =

—ap~3p? + Bp® are obtained. Analysis of the reduced equations is provided.
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