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CHOMPIT KAEWMANEE : CONSERVATION LAWS OF
ONE-DIMENSIONAL EQUATIONS OF FLUIDS IN LAGRANGIAN
COORDINATES. THESIS ADVISOR : PROF. SERGEY MELESHKO,
Ph.D. 188 PP.

NOETHER’'S THEOREM/GROUP CLASSIFICATION/HYPERBOLIC
SHALLOW WATER EQUATIONS/GREEN-NAGHDI MODEL/GAS
DYNAMICS EQUATIONS

The equations of fluids in Lagrangian coordinates are considered in this
thesis. The observation that the equations of fluids with internal inertia in La-
grangian coordinates have the form of an Euler-Lagrange equation with a natural
Lagrangian allows us to apply Noether’s theorem for construction conservation
laws for these equations.

In this thesis three types of these models are studied: the gas dynamics
equations, the hyperbolic shallow water equations and the Green-Naghdi model.

As a result of this study, the complete group classification of one-
dimensional gas dynamics equations in Lagrangian coordinates is obtained. Us-
ing Noether’s theorem conservation laws in Lagrangian coordinates can be con-
structed. For the hyperbolic shallow water equations new conservation laws which
have no analog in Eulerian coordinates are obtained. Finally, using Noether’s

theorem a new conservation law of the Green-Naghdi equations is found.
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