20224 Fk, HIRITTHIEN, EHEL2

BERE: 2022/12/25, B L1255

K
o HTeXE EHLIRE (FFHE W), &5 LEMEES KL, 1%L
FR15.

o IR EMVENL A, 7 B U2 B2 AR R, 7 (8 FH U EIFEM.
o B LT B BIPRAAR T FI_E MR S FTRES & 7% 2 snwu@math.pku.edu.cn

Consider the following mixed formulation of the Poisson equation
p—Vu=0 inQcCR?
—divp=/f inQ, (1)
u=g on 0.

The computational domain is given as,

Q:={(z,y) € (-1,1)%:0< 0 < 7/B},

where 5 > % Note that if § < 1, then Q is non-convex. Use RT} — P,
and BDMy 1 — P, mixed finite elements to solve with different 3’s and
exact solutions on quasi-uniform meshes. The source f and boundary data
g can be obtained from the exact solution wu.

Problem 1. Choose smooth solution u. Report the errors of p in H(div) norm, L?
norm and errors of  in L? norm for different 3’s.

Problem 2. Quasi-uniform meshes: Choose
u = 17 sin(56). (2)

Report the errors and rates of p in H(div), L2_; norms and v in L?,
L? norms with different o € (1 — 3,1+ ) for different 3’s such that
B e (%, 1] (non-convex case). Here, L2 denotes the weighted Sobolev
space equipped with the norm

HPHLg = HTQPHL%Q)v

where 7 = /22 + 92 is the Euclidean distance to the origin. Try to
summarize your findings.

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



