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We can also add the following terms to the weak statement:
Optional terms Jolv, u') =
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J1 term is rarely introduced in interior penalty methods, but JO is often added (more
discussion below)
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¢ lfe =—1,0' =0,andc" bnundbd b-.low by a large enough constant, the resulting K fS 3\7‘/\’\

method is called th¢ symmetrit nalty Galerkin (SIPG) method, introduced 37‘/"\“" h
in the late 1970s by eeler [109] and Arnnld [1].

o lfe = —1 @c resulting method is called the global element QO C& \O Ji
method, introduced in 1979 by Delves and Hall [43]. However, the matrix associated — = Q}O\Xw o\\ NN g {O s /\Q%O\ N
with the bilinear form is indefinite, as the real parts of the eigenvalues are not all

positive and thus the method is not stable.

aﬁ‘: S
s Ife = +1,0!' =0, :mc resulting method is called the nonsymmetric

interior penalty Galerl ) method, introduced in 1999 b;‘ Riviere, Wheeler,
and Girau{j[%]_
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€ = +1 anda” = o' = 01he resulting method was introduced by Oden, Babuska,
and Baumann in 1998 [84]. Throughout these notes, we will refer to this method as
the NIPG O method, since it corresponds to the particular case of NIPG with 6? = 0.

« If'e = 0, we obtain the incomplete interior penalty Galerkin (ITPG) method introduced ' g g\ ' ( l _jT)J
by Dawson, Sun, and Wheeler [42] in 2004,
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Discontinuous
The discussion above was from Galerkin Meth OdS
Riviere_PenaltyMethod_formulation.pdf for SOlVing Elliptic and
Parabolic Equations

Arnold_2002_Unified analysis of discontinuous Galerkin methods for elliptic problems.pdf

TABLE 6.1
Properties of the DG methods
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