
TMA4170 Fourier Analysis

Fourier inversion

F(f](3) = 1 fwe-2rix3 dx

=
"

[g](x) = So g(3)e +
2ni +3d3( = F(g)(- x) = F(g)- 3)](x))

# is invertible on S() with inverse F-1 :

Theorem : frgES(IR)

(a) F(f] , F-" (g] e S(IR)

(b) f(x) = F
- "
(F(f)]()

, g(3) = F(F
-"

(g]](z)



Convolutions in SCIR)

-1

- gES(R) => f * gES(IR) and f * g = f
-

g

Plancherel identity in SCIR)

1 fllz = 11 F11
2

1) fl ? = Slf1
fig = S((R) = & (fig) z = (f , j)2 (t

, g)z= Sf

F is an isometry w. r. t . 1 . 12 in SCIR).
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Fourier transform in Cm(IR) and LCR)

Properties :

(i) FeColM) , 15(3) -> 0 ,
Ifl0-1f/l

,
13)+5

(ii) f , f = (m((i) => ↑(3) = 2+ :3 : (3)

(iii) f, g = (m(Ll) => F*g = F-

(iv) F
- "

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

(v)k(x + e
- x

=) k(z) = k(z) = e- + 37



Fourier inversion in Cm(R) and L"CR)

① (Global) inversion when Fell :

f , Fe (m((l) => f(x = F
- [Y](x)

② "Fejer" type result when FLI :

fe(m((i) => f(x = him F
- "[s . F](x)

, Pg(5) = e- S32
5 -> 0

③ Pointwise inversion where f smooth :

- - PCm((l) and f(x) , DEfIx exists

= F
- [F](x) = E)f(x) + f(x +)


