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Fourier transfer

Questions : Fourier suis dlows us to Randle f :D→ E which

are 22 peiodic .

What about now- peiodic functions ?

Ideas : Restwert f to intervall- 2,2) ,
treat it as

"
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puiodic function wsimg Iain seseis and

try to under stand what Wappens if d → 00
.
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Let's have a leök at the malling Fourier suis :
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Riemann sum for the infinite integral of f)(w) :<¥} fly) i"" dg
✓ Function in w !



So with a hot of Bandwavimg , we expert that for d→ 00 we obtami

⑦ san ] ⇐ Ishii
"
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Definition ( Fouuir trausformr) or 5- E LYR) = { f : Golf I < oo}5-
Assuan that f If ( x) / DX ex ists and < 00

.
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the Jarier trawsforwu Elf) or § is defined by
×

§ Cw) : = f- (f) (w) = Im {flx) i
"

dx

If Glad is absolutely inkgraben , then the inverse Fourier

transgene is dgined by
D

iwx

[ ( x ) = 5-
"

Cg) : = tz! glw) e dw
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Now ⑦ translated to

Theorem

tut f and I be absolutely iwlegnabh , then

f-4) = Elf) = tz §! Ilo) ei
"

dw .

Doof . Omitkd .

Warming :( Different visions of I , J
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Then aists a lot of dijfeuwt definitions for F ,
as there is no

ageumewt ow whethu Ibo to absab the ¥ in the definition .
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So if you see a Junior Transfermed function , cha which def . was med?



Example of Fourier Transformers
if × c- [ab]

Example I : fk ) = Hab]
= {
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ÄIO) = t.IT" - Ide = Im Cb - a) .

If W ¥ 0 we Complete that
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Example 2 : tut a > 0
,
and set fle) = e-

a"
. Then
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See phnavy exercise for complete calcwlatiow
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Example 3 : det a > 0 , then
An
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See plenarg exercise
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The Jowür transfer of a Gawssiaw is agaiwa Gawssiaw
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Important men for computing the Fourier transgenen

Theorem ( dimäitg of I)
det a

,
b E IC and f , g E

di (R)
.

Then

I ( af t b g) = a 5- (f) t b Ilg)

④wof . Exercise
, follows directly from limcntg of the Integral .

Theorem

Assume that bot f auch f
'

e di and that flx)→O X → too
.

Then it hold> that

9- ( f
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) = iw 9-(f) .
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Definition ( Convention)
detf.ge Li (Rs) . Then the Convention f Ag

( f * g)4) ⇐ §!fly) glx -g) dx
is well - defiance and f * g E di (R) .

Remaih : That f * g is well - ohfimd neues actudly a little proof
which we skip Een .



Theorem ( Commutativitg of the convention) .
(f *g) = ( g * f) .

Doof . Similar as in the 2T puiodic case .

Theorem

Lt f , ge 24R) . Thew

Elf * g) = RT . I ( f) . 5- (g)

We can also weite this as

§ * g)
"

(w) = TE § (o) . gtw) .

Remak : Last theorem talk as that on the w- sich / in

the frequency domain ,
convention translated into

multi glicatiow .


