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D For feL
,

(R)
,

the Farrier transform of f is

F : R - 4

~ -> F(U) :=Sf(xe-zix
The Let feLic()
(a) If g(a) = fixeniax

,

then g(V) : F(U-a)
(b) If g(x) = f(x-a)

,

then g(V) = F(r)ennial
(2) If geLIR) and h = fog ,

then E = F(UIN)
(d) If g(x) = f(z) for >30 , thenD) = XF(XU)



(2) If g(x) = -Cixf(x)
, geLbe() ,

then FeC'(IR) with
F'(x) = g(r) ·

(f) Suppose fo C'(R) and fift Li , (R) .

Then F(U) = IniVFIU
;

in particular ,
UNUFIU) is bounded. IVF(U)/-C for some CLO

=> IU? to

(g) Suppor f+C"(I) and fiff" Lic(R)
.

Then f > Li (IR).

EC) We compute
(r) =She d defe

If(x-(g(t)d etiV d
fxg(x)



= /)f(x-Heidx gd uix-tuit
,
dud

-zi-zi

(a)du g(f)e-2niUtt
= F(g(r) .

F
e-LiUX

-
# Observe that If(xi

u =0 - + +0(t+y

-2 inx exc
-

Let P(x , u) = = .
Then 19(xu)) > 2n(x) for uto

and P(x
, u) - - 2nix as u + 0

.

The
convergence is locally14

-e(x ,u)/u=0

yu



uniform in x
.

The claim now follows from dominated convergence.

*

B Since feL'()
,
J (sa)

,
(te) -> N with flos)

,
f(tu)-0.

u=e
2niVx

dr = f'(x)dxThen F(U) =lim jf(xeNYa du = -LiVeZi8x v = f(x)

·fant zirall
= 25 f(U)

.

·

#Applying (f) twice shows W"F(U) is bounded
,

so



IF(r)) : Top for some 260
.

Since I is its its integrable
s Spif = Jo %8 sa by comparison

test
. *

Schwartz see
Let A = S(R) : = (f +C

*CR) / -m
,
n(f) > Amine) where

~min(f)i=Sup
(xmf(x)

& What do Schwartz functions "look like" ?

Af land all fil) go to 0 at 10 faster than

tynomial E
.

g.

f(x) = e
-**



Drop We have SELbc() ,
and for feS .

FeS as well.

If let fel
, sof is Add its and (1 +xYf(x) =C for come

230
,

c Gif < CS dx =Cn

Thus > Lb(). (Sidx = arctance) + C)
-

ByCel ,
Fe( * (*) with F(x) = (-2nix] f(x)

By (f) .
Ft(V) = (2nd)" F(2)·

Thus each function umFi (8) is a Fouriur transform of some
function in$ and hence is bounded. *



Upnext inversion theorem for Fourier transforms :

↑

f(x) = f( - x) for feS

Proof will use Gauss Kernels :

for XL0
,
xEIR

hy(x) : = Je -tznitof


