
TMA4170 Fourier Analysis

Spaces
Moderate decreasing functions f on R :

(1) 550 , >O much that If(x))* ( = F+i)

Rapidly decreasing functionsf- C
* (I) :

(2) k , LeN
,cupfx

Cm(R) : = 3 - ((R) : (1) holds 3 Ex : f(x)=

5 (R) : = [f + ( * (R) : (2) holds Ex : fix zeX
<

Schwartz space



Integration in R

1 fAdx :=Lim/NfM)dx Improper Riemann or Lebesque interat

Exists for -Cm(R) (and feLICRI)

Lem
. 2 : Properties in CmCl) (or LICR)

(a) (3(a +(x + bg() = a) of + b)% 9 (linearity)

(b) (% f(x-h)dXER goof(xdX (translation invariance)

(c) 3 % f(x)dx18 fixdx (scaling property)

(d) (% (f(x-H) - f(x)dx -> 0 (continuity of translation)
h+ 0



Fouriertransform in Cm()

F(f)(3) = F(3) = 18 fweznix3dx , 3eR

Well-defined for feCmCR) (and feL"(R)

Remark :

(a) Il flo = If
+

(b) fe(m() =) F + Co() = [f + () : f(x -> 0 as 1x -> 03

() BUT : f + Cm#Ye(m ! How to make sense of F-* [J] (= f) ?

Today : feS(t) => FeS(R) Work in SCR)


