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Previously, we used averages for parabolic heat conduction. Here, we are solving an elliptic PDE (CT dot term is absent from the PDE). So, we need to

use elliptic fluxes.
In Arnold 2000, Arnold 20002 papers, many different formulas are given for star values of elliptic PDEs.
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Arnold 2002 paper
TABLE 6.1
Properties of the DG methods
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We'll talk about how these two vectors can result in an alternating flux scheme.
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Now we need to add up all the contributions from

Essential BC (last time) D

Natural BC (last time)

Interior interfaces (finished this time (equation 1))
Interior of the elements (this time, equation 2))
To get the global system of equations
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Arnold 2002
Method By (u,v)
Bassi Rebay [9] (Vhu+ R(u), Vv + R(v)) (&
brvzzi et al. [18] (Vopu+ Blu). Vv + Rv)) 4+ a"(u,v) Q A
LDG [35] (Vau+4 R(u) 4+ Ls(u), Ve + R(v) + Ls(v)) + ad(u,v) W \/QJ « ﬂ(%\ Y < Ayx
IP [43] (Vau, Vo) + (R(u). Vo) + (Viyu, R(v)) + o (u, 0] %C ¢ on AH L)\/\ Wt
Bassi et al. [10] (Vau, Vyo) + (R(u), Vo) + (Vyu, R(e)) + a(u,v)
Baumann Oden [12] (Vhu, Vav) — (R(u), Vae) + (Viu, R{v))
NIPG [53] (Vhtts Vi) — (R(w), Vo) + (Vau, R(v)) + o (u, v)
Babuska Zldmal [6] (Vau, Viyv) 4+ al(u, v)
Brezzi et al. [19] (Vpu, Vye) +a(u,v)

3 discussion points on bilinear form:
1. Symmetry of stiffness K
2. Is the bilinear form coercive (B(T,T) >=c |T|)? -> Is related to the stability of method
3. Explicitly expand these equations for 1D case so we can more clearly see how K and F look like in discrete form. This will beused in your HW
assignments.
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Symmetry:

Look at stiffness from all 4 contributions: & T T

a. Essential BC
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