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So, (b) used in the context of FV and DG methods is more flexible than simply 
writing (F+ - F-).N = 0. It provides many options for the definition of numerical 
flux (for example, average, Riemann and various forms of approximate 
Riemann fluxes)
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Interpolation of solution:

Remember if time marching schemes we had:
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In fact, by using shape functions like this and integrating the balance law in 
spacetime and getting rid of time dependencies we get something similar to 
RK4 implicit integration in time. There are many examples in literature that 
time integration schemes are derived this way for a particular problem.

We'll focus more on fig. 1 type of elements.

We'll do two sample formulation for the thermal heat conduction and 
elastodynamics.

General balance law form 

How do we get balance law property satisfied per 
element in DG methods
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We cannot get this element level balance property in 
general for CFEMs because the weight function cannot 
be set to 1 in one element only (but in DG we can). There 
is also the issue of fluxes on the boundary of elements …

In CFEMs we can get the balance property for the whole 
domain (where w = 1 can be set)

Expansion of the weak form
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WRS:
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How about a hyperbolic heat conduction model?

There are many different hyperbolic models for heat 
conduction. One is the MCV model
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