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Discussion of the coercivity of the bilinear form:

From the last time we had:
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The condition B(T, T) >= lamba |T|
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Coercivity is in general an integral part of stability proofs for elliptic PDEs.
Outline ...
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What is the relation of coercivity and system matrix?
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Coercivity of the bilinear form is equivalent to the positive-definiteness of the discrete stiffness matrix and lambda (lower bound of
coercivity) corresponds to the smallest positive eigenvalue of K

This is why the NIPG is stable.
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* Ife -1,0' = 0, and 0 is bounded below by a large enough constant, the resulting
method is called (h& symmetric menor penalty Galerkin (SIPG) method, introduced
in the late 1970s by Wheeler [ 109] and Amaold [1)

suiting method 15 called the global element
me! . introduced in 197 Delves and Hall [43]. However, the matrix associated
with lln bilinear form is indefinite, as the real pans of the eigenvalues are not all
positive and thus the miclhod is not stable:

N
slle = +1,0' =0 o/ resulting method is called the nonsymmetric
inierior penalty Galerkin TNTPGY method, introduced in 1999 by Riviere, Wheeler,

and Girauh [95]

= lfe = +lando” = o' = 0, the resulting method was fuced by Oden, Babuska,
and Baumann in 1998 [84). Throughout these notes, we will refer 1o this method as
the NIPG 0 method, since it corresponds 10 the particular case of NIPG with o = 0

* Ife = 0. we obtain the incomplete interior penalty Galerkin (IIPG) method introduced
by Dawson, Sun, and Wheeler [42] in 2004
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Brezzi et al. [22]
LDG [41]
IP [50]
Bassi et al. [13]
C NIPG [64]
~ BabuSka ZEmal 7]
Brezzi et al. [23]

Baumann—-Oden (p = 1)
Baumann-Oden (p > 2)
Y  Bassi-Rebay [10]
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Material needed for next HW (elliptic PDE code example) ‘fﬂ
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Now for an arbitrary element, we form its contribution to global K, F from Essential BC, Natural BC, and interior of the element.

Also, we form contributions from the interior interfaces again to global K and F
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