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Consider the Stokes equation

Problem 1.

Problem 2.

—pAu+Vp=f in Q c R?
—V-u=0 1in Q,
o )
u=g¢gp onlp,
2ue(u)n —pn=gn onI'y=00\TIp.

Choose 4 = 1, any domain £ C R?, exact solution u (div-free) and p,
I'p (I'p is not supposed to be JQ2 in this problem), then f, gp and gy
can be obtained. Using the following pairs

e MINI element

o PPyt

e Taylor-Hood element Py-Pr_1 (k > 2)
o PyPyt

Report the velocity errors in H', L?, and pressure errors in L?. Try
P1-P1 pair and report your finding.

Consider the following case: Q = (0,1)%, I'p = 99. The exact solution
is choosen as u = 0, p = v — y?/2 + y — 7/12, hence f = (0, 3y% —
y + 1), Choose p = 1,1072,107%,107%, report the velocity errors
|V (w — up)||z2 by the stable pairs in Problem 1. Discuss (and try to
analyse) the results.



Problem 3. Consider the following case: Q = (0,1)2, I'p = 9. The exact solution

is choosen as

_ < 2?(1 —2)*y(1 — y)(1 — 2y) >
—2(1 —2)(1 - 22)y*(1 — y)?

p=10((z - 1/2%2+ (1 —2)3(y — 1/2)%).
Using the “grad-div stabilization” in the variation form, namely
an(un,vn) = (2ue(un),e(wn)) + (V- un, V- p)

Using the Taylor-Hood pair Po-P;. For p = 1,1072,1074, report the
|V (w—up)|lz2 and |V - up|| 12 for various . Discuss the results.



