DG Methods

We consider conservation law: u; + f(u), =0, u(z,0) = ug(z).

Let x; are centers of the cells I; = [xi_%,a:i+%], Ax; = Tl — T 1,

h = sup;Ax;. The solution and the test function space:

Vi ={p:pli, € P*(L)}

e A local orthogonal basis over I;:
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e The numerical solution u"(z,t):
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e The degrees of freedom ugl)(t) are the moments defined by
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where a; = fll(gbli) (2))*dx.
e Evolve the moments ugl).
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o The flux f(u"(2;,1/2,t)) is approximated using a monotone numerical
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flux f (u, J20 Uiy /2), resulting in a semi-discretization scheme as:
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TVB minmod Limiter

Let )

These are modified by either the standard minmod limiter [Harten, JCP,1983]

™Y = m(ai, A ul”, A_ul?), ™D — (G, A ul?, A_ulO),
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where m is given by

m<a/17a2?'°° 7a’n)
g s - mini<j<nla;| if sign(a) = sign(az) = --- = sign(a,) =s  (6)
0 otherwise

or by the TVB modified minmod function [Shu, Math. Comp. 1987]
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m(ar, ag, -+ ,an) = {

where M > 0 is a constant dependent on solution of problem .



Time discretization

Using explicit, nonlinearly stable high order Runge-Kutta time discretiza-
tions .[Shu and Osher,JCP,1988]

The semidiscrete scheme (*) is written as:
up = L(u)

is discretized in time by a nonlinearly stable Runge-Kutta time discretization,
e.g. the third order version.

u) = "+ AtL(u™)
1

3 1
u = Zu" + ZU(D + ZAtL(u(l))
1 2 2
"t = ™ 4+ Su® - SALL(u®).
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