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Difference between shocks and contact discontinuities in general: In contact discontinuity, the characteristics across discontinuity are parallel (they don't 
collide as in shocks). That is in contact discontinuity, the characteristics are like how we have them for LINEAR conservation laws across discontinuity.
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Arnold_2000_Discontinuous Galerkin methods for elliptic problems.pdf
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Godunov flux is exact, it's difficult to compute, but for 1D convex flux, it can take a simple form. In general, getting the Godunov flux (exact 
Riemann solution) is challenging. 

Shock example:
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Approximate Riemann solutions:

Roe flux (linearlized) flux1.
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Roe flux for Euler's equations:
cws06_steiner_riemann.pdf

   DG Page 6    



   DG Page 7    



Roe flux can only model one jump between left and right states and is in capable of modeling rarefaction waves:(

Central Schemes OR
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Another equivalent derivation by writing balance laws in spacetime
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Options for cL and cR
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