


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

Rd

f̂(ξ)e+2πi�x,ξ� dξ.



Proof of Theorem 12.10.



Remark 12.14. If f, f̂ ∈ L1, then �f − ϕε ∗ f�L∞ � �f̂ − (ϕε ∗ f)∧�L1 → 0

Remark 12.15. If f, f̂ ∈ L1 then ˆ̂
f(x) = f(−x).





12.3. L2-theory.

Theorem 12.16 (Plancherel). The Fourier transform extends to a bijective linear isometry on L2(Rd;C).



Definition 12.17. Define the Schwartz space, S, to be the set of all smooth functions such that supx(1 + |x|n)|Dαf(x)| < ∞ for
all n ∈ N and multi-indexes α.

Remark 12.18. Note C∞
c (Rd) ⊆ S, and so S is a dense subset of Lp(Rd) for all p ∈ [1, ∞).



Lemma 12.19. If f, g ∈ S, then
�
Rd f ḡ dx =

�
Rd f̂ ¯̂g dξ.



Proof of Theorem 12.16




