20245EFk, HIRITTHIEN, EHAEL2

BEFAE: 2025/01/12, B L1255

Zik:
o HTeXE LR E (T o), HE& LEREEL R, 715 L
FR18.

o RIXK ENVENAIEFIFREFE S 5.
o F LT [B] B RARE R AN_E LIRS FOURES & i ZEsnwu@math. pku.edu.cn

Consider the following mixed formulation of the Poisson equation

p—Vu=0 inQcR?
—divp=f in (1)
u=g¢g on Of.

Use the mixed finite element spaces RTy — P L and BDMy 1 — P, ! %o solve
(1). Here, the source term f and boundary data g are derived from the
exact solution u. Perform the computations on quasi-uniform meshes.

Problem 1. Choose 2 = (—1,1)? and a smooth solution u. Report the errors for
p in the H(div) norm and L? norm, as well as the errors for u in the
L? norm.

Problem 2. For the aforementioned setting, implement the post-processing of
and report the errors in the L? norm.

Problem 3. Consider a non-convex domain defined as
Q:={(z,y) € (-1,1)>:0< 0 <7w/B}, where % <p <L
Set the exact solution to be
u =17 sin(50). (2)

e Report the errors for p in the H(div) norm and L? norm, as well
as the errors for u in the L? norm for different values of 3.

e Report the L? errors of the post-processed numerical solution.



e For the subdomain 2 obtained by removing the region near the
reentrant corner, for example, ' = {(z,y) € Q\ [~co, co]?} for
some given 0 < ¢y < 1, report the L?(Q) errors of u before and
after the post-processing.

Remark: The case in which k = 0 (RTo-P, Land BDM;-Py 1) is required.
At least one high-order case (e.g., RT1-P; Lor BDM,-P; ) is required.



