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The Mathematical Theory of Finite Element Methods:

• Chapter 0: 0.x.6, 0.x.10, 0.x.11, 0.x.12, 0.x.13

• Chapter 1: 1.x.5, 1.x.13, 1.x.25, 1.x.42

Supplementary Questions:

1. For any 0 < s < 1, show that∫
Rn

|eiξ·η − 1|2

|η|n+2s
dη =

1

c(n, s)
|ξ|2s.

where the positive constant is given by

c(n, s) =
22ssΓ(s+ n/2)

2πn/2Γ(1− s)
.

2. Let Ω ⊂ Rn be a bounded Lipschitz domain. Show that

‖v‖L2(∂Ω) ≤ C(Ω)
(
ε−1‖v‖L2(Ω) + ε‖v‖H1(Ω)

)
,

for any v ∈ H1(Ω) and ε ∈ (0, 1).

3. Let Ω ⊂ Rn be a bounded Lipschitz domain. Show that for any q ≥ 1,

‖v‖Lq(Ω) ≤ C(n)q1− 1
n |Ω|

1
q ‖v‖W 1,n(Ω) ∀v ∈W 1,n

0 (Ω).
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