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For parabolic PDE, K is the same as elliptic one:
New additions are:
1. Calculate M (pretty easy)
2. Time marching:
a. Compute Fn for each time
b. Solve
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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

Appendix A. Derivation ol the numerical fluxes

For the computation of the unsteady solution of the initial value problem (2.22) we use Laplace-transfor-
mation as described for example in [4]. We solve Eq. (2.22) separately for &, < Dand &, > 0 and impose com-
patibility conditions at &, = 0. We denote the Laplace-transformation of -;'||_r] by wi&,s):

fﬁ ME + J?[TU

The contribution from alpha term is similar to
/7 N\ o
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JO term in interior penalty methods
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Notion of coercivity for elliptic operators

Tie neak slderend L -
o )
B(T,T) L (Y] o

7| Frrm, s Sﬁﬁf“ﬂ%mdj
'z ;(ﬁU#ff - ESETW/ RILE
e¢

n r< r
SEH) 5 L4 L L (E



——

e

i Y
2 A = griyf) 5 T

[¢

gj VT VI 5 j(ﬂ,&T@omd&

e W®“°F%UWQQWW7f%&WMW?O

For constant T per element B(T, T) =0 if 0(3 0

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

Ao ST gr7) > ATl

Uses of coercivity:

1. Uniqueness

subd(ach (@'5\”” | )
\_["I/HSK R(f I«-E) = \7[7



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

b(T7) L(T) -  Ka-f
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So, K can be indefinite and we still have unique solution, but the scheme
still may not be convergent

*If ¢ = —1 and 0" = ¢' = 0, the resulting method is called the global element
method, introduced in 1979 by Delves and Hall [43]. However, the matrix associated
with the bilinear form is indefinite, as the real parts of the eigenvalues are not all
positive and thus the method is not stable.
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