
Harmonic Analysis— Excercises� 1�
1. (1) For f ∈ L1(T ), show thatσN f (θ) → f (θ) wheneverf is continuous

at θ ∈ T. HereσN f (θ) is the N-th Cesàro sum.

(2) Show that trigonometric polynomials are dense inC(T).

2. Prove that iff ∈ L1(R) and its Fourier transform̂f both have compact

support, thenf = 0.

3. Prove that forf ∈ Ck(T ), there holdsf̂ (n) = O( 1
nk ), hence the Fourier

series∑n∈Z f̂ (n)e2πinx converges absolutely tof if k ≥ 2. Would you try to define

spacesCs(T ) for s a positive real number by this observation?

4. Forψ ∈ S(Rd), prove the following Heisenberg uncertainty principle in

d-dimensions:

(

∫

Rd
|x|2|ψ(x)|2dx)(

∫

Rd
|ξ |2|ψ̂(ξ )|2dξ ) ≥

d2

16π2 .

5. Letu(t,x) be a bounded solution to the problem:







utt +∆u = 0, in [0,∞)×R
n
,

u(0,x) = u0(x).

Show that there holds

||u||L∞(0,T ;L2(Rn)) ≤ ||u0||L2(Rn).
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