
From last time:

We were discussion whether the added diffusion will cause consistency problems.

For a given h and k we are NOT solving the original PDE

Consistency of method says we are solving the correct PDE in the limit when the element size (grid size) goes to zero

This means in the limit of h -> 0 as long as we keep kBar fixed the method is consistent.
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Upstream fluxes (Riemann solutions)
This is the idea that started in FV community
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Riemann solution can be used to form 

Three different choices for computing spatial flux once we have the Riemann solution:

In the absence of source terms in PDE, the solutions are constant on characteristics so the solutions will be constant in the sectors 
shown. -> all the above choices will coincide.
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For nonzero source, we need integrate the effect source term along the characteristics for options 1 (blue) and 2 (red)
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We saw that this was conditionally stable for a > 0

What if a < 0

So, by choosing the upstream value of fluxes in Riemann solution, FV always takes the correct solution for spatial flux at the interface. This allows us for 
example to solve an advection equation where the sign of a(x) changes (No change with FS, BS, CS - FT FD schemes!)
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example to solve an advection equation where the sign of a(x) changes (No change with FS, BS, CS - FT FD schemes!)

Explicit methods and CFL condition
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Any better approach for forming numerical fluxes for this problem?
Hyperbolic PDEs Riemann solutions provide a very good way to compute these spatial fluxes and we noticed that for advection e quation because of 
that we always got a stable difference formula.

Q: Is there a way to form Riemann solutions for parabolic PDEs
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