
QUIZ 6

OCTOBER 10, 2018

Denote by m the Lebesgue measure on R divided by
√
2π.

m =
1√
2π

(Lebesgue measure).

Let
H(t) = e−|t|,

and for λ > 0 set
Hλ(t) = H(λt),

and

hλ(x) =

∫ ∞
−∞

Hλ(t)e
itx dm(t) =

√
2

π

λ

λ2 + x2
.

(1) Let f ∈ L1 and f̂ its Fourier Transform. Prove that

(f ∗ hλ)(x) =
∫ ∞
−∞

Hλ(t)f̂(t)e
ixt dm(t).

(2) If f ∈ L2 and f̂ ∈ L1, show that

f(x) =

∫ ∞
−∞

f̂(t)eixt dm(t).

Here f̂ is Fourier transform on L2 obtained by extending the usual Fourier
transform from L2 ∩L1. [Hint: Consider ψA, the inverse Fourier transform

of f̂χ[−A,A] for A > 0, and use a theorem proved in class on Saturday.]
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