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Short title: On substitution principles in ideal magneto-gasdynamics by
means of Lie group analysis.
MR Number: 2186328
Primary classification: 76 M60
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The manuscript is devoted to applications of substitution principle to ideal
magneto-gasdynamics equations. In gas dynamics the substitution principle
is known as the Munk-Prim transformation. The substitution principle is
extended for more general than separable state equations. An additional
transformation for a plane flow of a polytropic magnetic gas with v = 2 is
obtained.
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Group analysis is applied to the steady, thermal, two-dimensional boundary
layer equations. The admitted Lie algebra is the direct sum of finite part
(which consists of five or six generators) and one more generator which is
defined by an arbitrary function.

Classifications of one-dimensional subalgebras of finite parts are given.
Invariant solutions of these subalgebras are studied.
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This manuscript deals with an application of group analysis to the Navier-
Stokes equations. All regular partially invariant solutions of the Navier-
Stokes equations with defect one and rank one are studied. It is proven that
the area of applications of the algorithm for constructing partially invariant
solutions can be extended: there exist partially invariant solutions with re-
spect to Lie groups which are not admitted by the Navier-Stokes equations.
A part of the thesis is devoted to Lie groups of Bécklund transformations.
These Lie groups are admitted by the system of partial differential equations
which arise from the study of partially invariant solutions of the Navier-
Stokes equations. The existence of Lie groups of Béacklund transformations
of finite order tangency is proven.



