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The other term:
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For parabolic PDE, K is the same as elliptic one:

1. Calculate M (pretty easy)

a. Compute Fn for each time
b. Solve 

2. Time marching: 

New additions are:
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Physical fluxes for parabolic PDEs …
See
Lorcher_2008_An explicit discontinuous Galerkin scheme 
with local time-stepping for general unsteady diffusion 
equations.pdf

-----
Another point on numerical fluxes for parabolic / elliptic PDEs

The contribution from alpha term is similar to 
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The contribution from alpha term is similar to 

J0 term in interior penalty methods

Notion of coercivity for elliptic operators
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For constant T per element B(T, T) = 0 if  

For constant for the whole domain B(T, T) = 0 - this case may not be 
feasible depending on the boundary condition.
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In this case B(T, T) is not necessarily >= 0

Coercivity of the bilinear form is defined as

Uses of coercivity:

1. Uniqueness
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As can be seen, coercivity can be used to prove uniqueness. The use of it is 
beyond this simple exercise and for elliptic / parabolic problems is often an 
integral part of stability & convergence proofs.

Relation of coercivity and form of stiffness matrix
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So, K can be indefinite and we still have unique solution, but the scheme 
still may not be convergent 
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