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2.1. Prove that if ‖f‖Lp = 0, 1 ≤ p <∞ then f = 0 almost everywhere.

2.2. Prove that fn ⇀ f weakly and ‖fn‖ → ‖f‖ then fn → f strongly.

2.3. Let f ∈ L1(Ω).
(i) Prove that f̂ ∈ L∞(Ω) ∩ C(Ω)
(ii) Prove that f̂ is uniformly continuous.

2.4. Let f ∈ Lp(Ω) and define fh(x) = f(x + h), h ∈ Ω. Prove that

lim
|h|→0

‖fh − f‖Lp = 0.

2.5. Let f(x) = e−πx
2 in R. Prove that f̂(k) = e−πk

2 .


