5. Stabilisation

Difficulty: (Ry) is convex but not strictly convex
and hence multiple solutions and bad condition of
discrete problems are to be expected.

(R;, stap) Minimise Stabilised Relaxed Energy
1
Ep(vp) := E"(vp) + San(va, vp)
for FE function wvy,.

Stabilisation Terms analysed for W' = W¢

> hVE/ [Dvy,]|%ds (Jumps),
pee 'E

ap(vp, vp) =1 /Q hg-_1|vah — ADvy,|?dz  (Averages),

h7||Dvh||%2(Q) (Gradients).

Theorem [Bartels-C.-Hackl-Hoppe (2003)]:
Guaranteed convergence of (a,-depending) dam-
ped quasi-Newton-Raphson Schemes for (R}, ct5p)-

Theorem [Bartels-C.-Prohl-Plechac (2003)]:
For u € W3/2+€2(Q) and quasiuniform meshsize h,

Jm D (u —up)ll 2(q) = O
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