
TMA4170 Fourier Analysis

Fourier transform : F(f)(3) : =

( 18fwe-arix3dx for feL)

I 22 = Lim Fn(3) for feL(IR)
fuf

= (g)(x : = =](x) = Sipg(z)e2ix3d3 = =(g)-3)](x) = F(g] ( x) (= F - "

(g)(x)

A
.
In SCR) : F : S(IR) -> S(IR) invertible isometry w. r.

t
.
1 . 112

f SIM) = FES(R) ,
fix = F-CIJC , IfIz

= /Flas Fig = F .%
*

B. In LE/IR) : F : LIIR)-L(IR) invertible isometry w. r.
t

.
1 . 112

12
- EIM) => FELR)

,
fix = F "CIJC , If1z = /Flas Fig = F .%
*



2. In LICI) : F : L"(R) -> CoI) , not invertible everywhere/isometry
or Cm(IR)

+
"

= FeC
, but Li , IF to , lol,= 1512

Inversion :

& (Global) when Fell : fiFEL" = fix = F [5](x)

*

& "Fejer" type when F & L" : fel" => fix = him F-"[Ms · F](x), >(5) = e

- 332

S+0

③ Pointwise where f smooth :

- - PCm((l) ; f(x) , DFfi exists => F
= [F](x) = ) f(x) + f(x +)
*



Properties of Fourier transform

(a) F(f(x-h)](3) = e-2+ ihY(3) and FSezrithf(x)](3) = F(3-h)

(b) F(f(bx)](z) = 5
- " 5(5x)

(x) F(f'](3) = 25 : 3 F(z) and F(-2nixf(x)](2) = "(3)

(d) F(f * g) (3) = F(3) . (3) and F(f . g](3) = F* (3)

(e) F
- "

(g)(x) = F(g)-3)](x) = F(g] ( x) = = (g](x)

F-" satisfy the same properties

fk(x) = e
-πxz e-2(x) *

(+,+](x)
1

f & (3) = k(3) # 2
it e-2n131 i X 1,(3)

I k(y) =((y),y
near(y) i XiT(y)



TMA4170 Fourier Analysis

Poisson summation formula :

f(x) - S(IR) => [f(x + u) = [ Y(u)e2in
,
F(u) = F(f)(n)

n = 1 n t7

= [fin = [Fenl
nET n-

Periodization of f(x) : F(x := [ f(x + u) , Fi(x) = [Finleanin
nt7

Obs : F
+1 F2 -periodic ,

continuous ; F(m) = F(m) = Fz(m) X mel

Poisson E) F
+ (x)

= Fa(x) -XeR


