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The Mathematical Theory of Finite Element Methods:
e Chapter 3: 3.x.15, 3.x.18, 3.x.35

e Chapter 4: 4.x.10, 4.x.12

e Chapter 5: 5.x.8, 5.x.9, 5.x.17, 5.x.21
Supplementary Questions:

1. Let (K,P,N) be a finite element satisfying

(a) There exists o > 0 such that chx < px < hg;
(b) Pm-1 CP < WZ(K);

() N C (CHK));

)

(d) (K,P,N) is affine-interpolation equivalent to the reference finite
element (K,P,N).

Here, m+1—n/p > 0. For 0 < j <m — 1, the constant ¢; satisfies

1 . .
p<t < U it (m—jp <n,
p<tj<oo if (m —j)p=n,
p<t; <oo if (m—j)p > n.

Then, there exists a constant C' independent of K such that, for any
0<j<m-—1andve W(K)

o m—j+(n—1)/t;—n
Z 10 (U_IU)HLtj(aK) < Chy™” i /p|U|W£"(K)'

|al=j

2. For each edge e, denote w, be the union of the two triangles sharing
e. Show that

lol32) < € (B oMo + helvlng,)) Vo€ H'(w.).

3. Prove (5.9.1).



