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How do we do this analysis for DG and FEMs?
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Dispersion error analysis is done two waym
1. Semi-discrete: Space is discretized -> ./ , _u\) N . _
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2. Fully discrete:
Do the actual time advance: Implicit vs explicit, time
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3.3. Best-fit approach

Instead of evaluating dispersion and dissipation errors at one individual point on the outflow at
the final time step, we propose a best-fit method to normalize errors for all points on the outflow
face. We use a least square method to define the residual R between exact and mumnerical solutions
as follows

ngp

R =Y |Th(z) — eiKei="0p, (26)
I=1

where z; indicates the location of Gauss points on the outflow face of a patch. Expanding Eq. 26
gives rise to the form of

ngp
R‘.‘ - Z |('l\:,| |( —J\xyTh(J,l) — ’,—n..,-,t(;,t ‘2. (27)
I=1
3 1(Ar — Mg) — i(N; — By)[? (28)
I=1
where _
A = Real(e "K=1Th(£)) (29a)
Br = Imag(e lKr'lTh(J‘!}]. (20b)
and
e Wrlgwt = M +iN (30)

Variables M and N in Eq. 30 are determined by the fact that the residual R? is extremum if
81— ) and % = (. This leads to

aM - 1
M= (31a)
ngp
B
v =B (31b)
ngp
Letting (Re'®)' = M +iN, Eq. (30) can be expressed as
€ r.a,'."!f wit _ {”( i-,"] I‘ [33]
which gives _
h_ log(1/R) (33a)
! t
I
Wwh = w (33b)
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