
TMA4170 Fourier Analysis

Fourier transform in S(IR) :

Schwartzspace of rapidly decreasing functions :

S(R) : = [f + (
P

(R): k , LeN
,cupf(x) < b Ex : fi

Theorem I :

feSIR) = FeS(R) ·(3) = /fe-zix3dx is well-defined

Proposition 1 : Properties

(a) F(f(x+u)](z) = Y(z)e2+ ih] (b) F(fixe-2ixh] (3) = F(5th)

(c) F(f(sx)](3) = 5"5(5"3)

(d) F(f(x)](3) = 2:3 * (3) (e) F((-2 + ix)f(x](3) = Y'(3)



The Gaussian

- πX2Theorem 2 : KI := e =>(3) = K(3) = e-i32K invariant under F

Thun. 2 2

Gaussian : Ks(x := k() =>g(3) = e
- +S3

scaling

kg is a good benel/approximate s (Theorem 3) :

(i) [ Ky(xdx = 1

(ii)[31kdx = M C = 1 here

(iii) 130 , Silkskld -> 0 as S -> 0



TMA4170 Fourier Analysis

Interchanging integrals in I

feCm(M) = SSpfixaldrid = Sm(Srf(x)dxa) dx

Convolution in R

(f * g)(x) = Srf(x-y)g(y)dy well-defined if feCm(IR) (or (CR)

Good kernels in R

Good kemels [6gso : (i) Spi = T
, (ii) SRIfsl-M , Civil Syno

Theorem :

I fe(m() = f - 6giformly



Gaussians and Fourier inversion

Goursian Kg(x) = 5 2 k(6 * x)
, k(x) = e

-x

(2) Good bemel
, Rs ** Uniformly f For feCm(IR)

6 + 0

(b)k = k = kg = (e
- + S3) = Es

unaFourier inversion :


