
MATH 765 ASSIGNMENT 3

DUE WEDNESDAY NOEVEMBER 6

1. Show that Lip(1, Lp(Tn)) = W 1,p(Tn) for 1 < p ≤ ∞.
2. Prove that [Lp(Tn),W 1,p(Tn)]α,q = Bα

p,q(Tn) for 0 < α < 1 and 1 ≤ p, q ≤ ∞.
3. Show that Bα

p1,q(T
n) ↪→ Bα

p2,q(T
n) if and only if p1 ≥ p2 (assume 0 < α < 1).

4. Prove that [Lp(T),W 2,p(T)]θ,q = B2θ
p,q(T) for 0 < θ < 1 and 1 ≤ p, q ≤ ∞.

5. Show that B1
p,q(T) 6= W 1,r(T) unless p = q = r = 2.

6. Let Ω ⊂ R2 be a bounded polygonal domain, and let SdP be the standard Lagrange
finite element spaces, where d > 0 is the local polynomial order and P is a conforming
partition of Ω, with #P > 1. For which values of the indices p, q and α do we have the
inclusion SdP ⊂ Bα

p,q(Ω)?
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