
#Mentay,
November 10 ,

Lecture 28 : The Forier Transform

on R
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Parseval : This map
is unitary
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· Define (2(R) = ( fiR, ,

< f
, g) = fa F(xg(x)bx
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To understand
,
let's think about LEET,L]L.
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,
supports longer and longer waves

= frequest k- 0 .

·Suggests we can understand f by becomposing
intowores eikx with frequest RAR !

RyTwarning : waves t are not square
integrable on R : Cig

it K= 2,

9% 6x = 0.
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So eiR** (2R) , although we will still be able to

work with them.



But look : if fe(R)
,
the forrier coefficient
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So : the Fourier transform F is an
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If we know that our functions feLE(R)
,
we get that

the Fourier Transform is unitary
.
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Perth IR) is unitot
,

f+ Y

&. g()(x = (f
, g) = (5 , ) =9RY(k)6k

But we can still take Fourier transforms of other

functions
,
like eilt.

Empute the Fowler transform of

f(x = 56 it --11

F(R)=See
=

This is a commonly encountered function
,

called the

sinc function

sinck Futu
By fourier inversion,

f(x)=Free



Notice : if X = 0,

1. = f(o):R=
- X

This was the tricky contour integral from a while ago !
-

Many features of Fourier Series still hold .

Prop: (FourierTransform diagonalizes derivatives)
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-if =RY
equivalently,
F(-if) = k - F

-i = Fir .F(f)

Pssure f(x)+ 0 as x+ x0 -8.
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In fact
,
this works more geneally , even if of doesn't

go
to Das R

+0 !


