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Today: components of stiffness matrix and investigating its symmetry oSk

a. Essential BC A
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b. Interior faces

Q‘T\ \U (1 wUW ~ég€ﬂ (1) e
e A
i Oq-&‘& ol b o e e TJ’;

\< (T
A e
T To ¢ %; K++

Wi -\ [0 ( Mw% “d@(ﬁh} &
+5%@§1 ) 3%§%

- v v (L T Fo_
\ﬁ:§§T”a¥”*Q 5 e T
= iR




. _ v 5 DI L
_ _ T [ oo
K Sdi‘o”?r”’ AR AN R
QTQL
- ST L A (L ix o
Z\\' _ A lyle> = 61?751—(& q{\\}oy
| Sy SR
ts\.\ 37NN
{zz\ WAoo ST
FoNy3 N 1%

c. Natural boundary -> no stiffness term here
d. Interior of the element
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Discussion of the weak statement and comparison with CFEM
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Comparison with Riviere ' —
1D elliptic PDE p WAL — (0 \
Yx e (0, 1), (K(x)p'(x) = f(x), (1 iJ \] U\)Q\S\’\x g\j‘(\&’\‘
L(J P{(” =1, (1.2)

b(, p(l) =0, (1.3)
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We can add two penalty terms to the LHS And
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In LDG flux (by Cockburn and Shu) they didn't add the
blue term so that element level q could be eliminated at
the global level

-> Solve for T at global level

-> Go back to elements and solve for q
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Variations of IP methods CDCJB N\p 7 W\ \
y a large th constant, the resulting

e ] o' =0, and o is bounded below
method is called the symmetric inlerior pens 11!\ G 11erm (SIP(J m»Lhud introduced )
in the late 1970s by Wheeler [109] and Arnold [1]. Y
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TABLE 6.1 ?"/W\\)\QA\'\;

Properties of the DG methods

1P [43] v v v a > he pptl T‘ te P

*Ife = —1 and LL‘-O_ the resulting method is called the global element
method, introduced 111_9_']9 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 lhc_nm@\
NG ed W A\ Al
g >0

\
*Ife = +1,0' =0, and 0" = T, the résulting method is called the"nonsymmetrie

m) method, introduced in 1999 by Riviére, Wheeler. j 1[‘

and Girault [95].

NIPG [53] v x v o no >0 h? h?
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* Ife = +lando” = 6! = 0, the resulting method was introduced by Oden, Babuska,
and Baumann in 1998 [84]. Throughout these notes, we will refer to this method as
the NIPG 0 method, since it corresponds to the particular case of NIPG with ¢ = 0.

Method cons. a.c. stab.  type cond. H! L?
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