


Theorem 12.9 (Riemann-Lebesgue Lemma). If f ∈ L1, then f̂ ∈ C0 and �f̂�L∞ � �f�L1 .







12.2. Fourier Inversion.

Theorem 12.10 (Inversion). If f, f̂ ∈ L1, then f(x) =
�

Rd

f̂(ξ)e+2πi�x,ξ� dξ.

Direct proof attempt:





Lemma 12.11. If G(x) = (2π)−d/2e−|x|2/2, then Ĝ(ξ) = e−|2πξ|2/2, and hence ˆ̂
G = G.





Lemma 12.12. If f, g ∈ L1 then
�
Rd fĝ =

�
Rd f̂g.



Lemma 12.13. If f ∈ C(Rd) ∩ L1(Rd) and f̂ ∈ L1(Rd), then f(x) =
�

Rd

f̂(ξ)e+2πi�x,ξ� dξ.




