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% O =]0,1% v(x) = (cos(m/2(x1 + x3)), — cos(7/2(x1 + x2)))T, p(x) = sin(7/2(x; — x;)), fand——
inhomogeneous Dirichlet boundary values for v accordingly

4 Sequence of (a) uniform triangular meshes, created by regular refinement,
(b) randomly perturbed meshes from (a) (still uniformly shape-regular & quasi-uniform).

4+ “P2-P0-scheme”:  velocity finite element space U;, = (Sgo(J\/l))2 (continuous, piecewise quadratic
o — Section 2.6.1, Ex. 2.6.1.2), pressure finite element space Q;, = S(;*l(M) =
— Sy (M) N L2(Q) (piecewise constant functions). —

Monitored:  Error norms ||v — v;,||H1(Q), v — v,,||Lz(Q), lp — p;,IILz(Q)
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Definition 12.3.2.7. Stable finite element pair

| Anpair of finite element spaces U, C H}(Q), Q, C L?(Q¥Ts a stable finite element pair, if the
solution (v, pj,) of the discrete saddle point problem 412.3.0.4) satisfies

- | x) dx
3C> 0 il + Ipnllzey < € sup Lot ”w” vie I2(Q),
— we (Hg(Q))4

where the constant C > 0 may depend only on (), the coefficient y, and the shape regularity
measure (— Def. 3.3.2.20) of M.
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Theorem 12.3.2.15. inf-sup condition

— The finite element spaces U;, C H})(Q), Q, C L2(Q) provide a stable finite element pair (—
Def. 12.3.2.7) for the Stokes problem (12.2.2.19)/(12.3.0.2) if there is a constant p > 0 depending
only on () and the shape regularity measure (— Def. 3.3.2.20) of M such that

o WF &()/D aond. °ub (|| h'ﬁm' > Bllanll 2y Van € Qn - (12.32.16)
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Theorem 12.2.2.23. Ladyzhenskaya—Babuska—Brezzi conditions (LBB-conditions)

If the following two conditions are satisfied,
(i) the bilinear form a is N (b)-elliptic (ellipticity on the kernel)

a//{jbm% hf ( Ja>0: |a(v, )| > a||v||]; YoeN(b), (LBB1)

(i) the bilinear form b satisfies the inf-sup ¢ \r}dtion o

_ b v, B
36> 0 suptDl s gioy vgeq, (LBB2)
P ol

then the variational saddle point problem (12.2.2.50) possesses a unique solution
(v,p) € U x Q, which satisfies

- ol + Pl = C SLEI}L)I “ /ﬁgﬁ) g/ (122.224)
w

with C > 0 independent of £ and g.
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