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MAU34206 - Harmonic Analysis I 2020

S h e e t 3

Due: after the lecture next Wednesday

Exercise 1

Compute the translations Fi, F−i, F−1, (Fi)−i for F given by F (ζ) := 1
ζ , ζ ∈ TT.

Exercise 2

Compute the convolution F ∗ Φ on TT, where

F (ζ) = ζ−1, Φ(ζ) = (ζ + 1)2.

Exercise 3

Show that C(TT) ⊂ L2(TT) ⊂ L1(TT) and

(i) ‖F‖2 ≤ ‖F‖∞ for F ∈ C(TT).

(ii) ‖F‖1 ≤ ‖F‖2 for F ∈ L2(TT). Hint. For (ii), use the Cauchy-Schwarz inequality.

Exercise 4

Show that the Fourier transform of a convolution on TT is the product of the Fourier

transforms of the factors, i.e.

F̂ ∗G = F̂ Ĝ, F,G ∈ L1(TT).

Exercise 5

For F ∈ L1(TT), shows that the L1(TT)-valued integral
∫ 1

0
Feitx dx is independent of

t ∈ IR.


