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6.1. Integral given the Fourier transform Let f be an integrable function such

that
A 1
f(&) = 3142
Compute
/ f(z)dzx.
R

Solution: By definition of Fourier transform, we have

FO) = [ f@e o= [ f@yda

and therefore
1
de = -.
[ @de =

6.2. Moments of function given the Fourier transform Let f be an integrable

function such that
A 3

Compute the following integrals:

/Rf(ac) dz, /Rxf(ac)dx, /sz (7)du.

Solution: Since

v o T
d?k.f(f) = (=i)" " f(2) (),

we have
— ko
Axwumw—ﬂvmxm—ﬁiﬁﬂw
Therefore
[ #ayds = fo) = 2,
d -
[ @ de =i 70 = 5.
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6.3. Tricky integral via Fourier transform With the help of the Fourier transform
of f(z) =e ", prove that

/ 22 % dz = ﬁ
R 2

Solution: As shown in exercise 6.2, we have

2 —z? d2 /_;2

/Rx e dx = _@6 (0)
and since

/\2 52

(&) = Ve T,
we get

2 5 1 )
/ 220 % g = —d—z <\/7>re_£4> ‘ =7 (—e_i) ’ — ﬁ
R ¢ =0 2 0 2

6.4. Computing Fourier transform on R. Fix a > 0. Compute the Fourier
transform of

g(:n) = e—a\xl and h(w) _ Sign(w)e—am,

where sign(z) is the sign function, that we here agree to be defined by

1 if z >0,
sign(z) =<0 ifz=0,
-1 ifz<0.

Solution: For the function g, we compute

0
g(&) = / e~olrl=igr g — / e IET g 4 /+OO e 0T —IET J,.
R e 0

az—ilx 0 e—ar—iT +00
= - +—
a—i§|_ —a—1if|,
1 eaR—i{R e—aR—igR 1
_ ok i
a— i€ A2 a— i€ +R—1>r4r—loo —a — i€ +a—|—2’§
=0 =0
1 1 2a

afi§+a+i£ - a? + &2’
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For the function h, we compute

A~

; 0 . +oo .
h(§) = / Sign(x)e_alz‘_zfz dz = _/ EAT—IET ] _|_/ o—ar—ikzT §,.
R oo 0

oz—ilT 0 e—aT—itx +00
:_a—i§ oo —a—1§
1 caR—i€R o—aR—iR 1
=— li li
a— i€ +R_1>r£100 a— i€ +R—1>I—Is—loo —a — 1€ +a—|—i§
=0 =0
1 1 2i&

_a—i§+a+i§ :_a2+§2'
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