
Spring 2026: Pseudodifferential Operators

HOMEWORK 4

Due: 2026-05-14

1. Recall the Besov space characterization of Zygmund spaces, Cs
∗(Rn) = Bs

∞,∞(Rn).

Show that C1
∗ is equivalent to the set of bounded continuous functions such that

sup
x,y∈Rn

|u(x+ y) + u(x− y)− 2u(x)|
|y|

<∞.

2. Let 0 < δ < γ < 1. Let p ∈ CsSm
1,δ and define the smoothed symbol

p♯ :=
∞∑
λ=1

p≤λγ−δ(x, ξ)ψλ(ξ)

where p is frequency-truncated in x. Show that

p♯ ∈ Sm
1,γ, pb = p− p♯ ∈ CsS

m−(γ−δ)s
1,γ .

3. We focused on L2 and Besov-type Sobolev embedding theorems in class. Prove the
Lp-based Sobolev embedding theorems at the end of Appendix A.1 in Taylor. Precisely,
show that

a) For s < n/p,

W s,p(Rn) ⊆ L
np

n−sp (Rn),

b) for s > n/p,
W s,p(Rn) ⊆ L∞(Rn),

c) for any s ∈ R,
W s,p(Rn) ⊆ C

s−n
p

∗ (Rn).
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