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1. Mathematical model of gas dynamics. Conservation laws. Derivation of the equations of gas dynamics (GDE). Euler and Lagrange coordinates.

2. Integral and differential forms of GDE.

3. One-dimensional equations of gas dynamics. 

4. Linear approximation of gas dynamics (acoustics). Hyperbolic systems. Characteristics. The speed of sound.

5. The moving-out plunger problem. Selfsimilar solutions. Riemann invariants.

6. The moving-in plunger problem. Discontinuous solutions in gas dynamics. Hugoniot equations. Poisson and Hugoniot adiabates. Shock waves in ideal gas.

7. Shock wave structure in viscous media.

8. Finite difference schemes (FDS): basic concepts and notation. Approximation, stability and convergence.

9. Conservative finite difference schemes in gas dynamics. The “cross” FDS and its features.

10. Completely conservative FDS in gas dynamics. Uniformal FDS and the computation of discontinuous solutions. Artifitial viscosity.

11. Methods of stability investigation: the spectral method, the energy balance, the principle of maximum.

12. Transfer equation: stability and the order of approximation for different FDS. 

13. Acoustics equations: stability and the order of approximation for different FDS. 

14. Methods for solving the implicit FDS equations.

15. The convergence of the Newton’s method for solving the FDS equations of isothermal gas dynamics.

