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Keyword: MASS LAGRANGIAN/ EULER-LAGRANGE EQUATIONS/ CONSERVATION LAWS/
NOETHER’S THEOREM/ GROUP CLASSIFICATION

Mathematical modeling of physical phenomena is one of the main studies in
continuum mechanics. This thesis is devoted to the symmetry analysis of the one-
dimensional magnetogasdynamics equations of an ideal perfect gas with infinite
electrical conductivity. The equations are considered in mass Lagrangian coordinates.
Solving the Helmholtz problem, a corresponding Lagrangian such that the equations
in the study are Euler-Lagrange equations is found. For using Noéther’s theorem a
group classification with respect to the entropy and magnetic field is performed. The

group classification is made by an algebraic approach, which essentially simplifies the

analysis. The found Lagrangian and the group classification allow us to use Noether’s

theorem for constructing conservation laws. Physical interpretation of the found

conservation laws is given.
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