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Review
.

Def . A function f : ☒ → 1C is said to be

of moderate decrease ifummm

① f is cts on IR
.

② 7- A > 0 such that

/fail E ¥×, for all ✗ c- 112
.

'write
MGR)= { f : f is of moderate decrease }

.

Beef. ( improper integration )
Let f- c- MARI . 'we define

is

f fcxidx = ti 'm f
"

N→w → µ
Fcxldx

.

- is

= him
N.in→ to
[I fcxidx



Emad. We write

L(f) = f) fcxidx for f- c- MARI
.

Then
① L is linear

,
i.e.

L(aft pg ) = 2L(f) + BL / 81
for f.geMCR ) and d. PEG .

③ L is translation invariant
.

£? fcxthldx = [ I fcxidx , the IR .
③ Scaling under dilation : Hs > 0

,

SSI fish dx = [I fcxidx .

④ Absolute continuity .

him f-
isf.→ o

°

/ faith ) - fan / dx =o.



§ 5.2 Fourier transform on H2
.

Def . Let f. c- MARI . The Fourier tans form of f is

co
- 2Tli{ ✗

f^(§ ) := f-
is
fcx ) - e dx

,

{ c- 112
.

Here : § : LR → ¢
.

• fan e-
↳ i{×

C- MURI for every { c- IR .

• / Foss / =/ f. ? fan e-
* i&×

dx /
£ f. ? I fail dx < •

.

Example 1 . Let fan = 51 if 1×1<-1

to otherwise
.

y=
'

,

I-:¥1



For } -1-0,

fame
-217 :{✗

Eia = f. I dx

= §
-21T i{ ✗

- ,

1 . e DX

= e-
2ñi{✗

- f
'

- ZITI } I ✗ = -1

=÷÷÷÷
= sin§_;}÷ .

If 5=0
,
we have

ifco , = fit Idx = 2

So

§,} , = { si¥}# if { * o

z if { =o
.



Example 2
. Let

1- 1×1 if 1×1<-1
fan __ {

0 otherwise
.

For § -1-0
,

Fast = f? fa , e-
* i{ ✗

DX

= [ ¥ (1-1×1) e-""
'

{ ✗
¢×

= # ( 1- ×) e-
"'" ✗

dx + [ ? , ,+µe-*i{✗DX
= ( 1-×) e-

""
"

{ ✗ 1

e-2ñi§×

Ii /
☐

.

- [Fig . dx



4-1×1 ,

-↳i{✗ o

- si :÷÷÷± .Fi / - ,

= p÷§* e-
↳ issx ±

É /
o

+ ÷gg\ • e-
Kiss 0

Fit
,

=¥÷÷ . ;÷÷
's

=
e2t§

417232

= É=÷÷417252
when 5=0 ,

fico)= £11 -1×1 )dx= 1
.

I



§ 5.3
.

Some basic properties of Fourier transform .

Prop 1 .

Let f. c- MCR ) . Then the following hold :

N 2ñi{h
A) faith ) I> ftp.t.ev-hc-R

.

(a) fan . e-
""

" h
?-4

, f^( { + h )
,

the 11-2
.

(3) Let 820 .

Then

F- Fc :-)flsx ) -
-g

•

(4) Suppose f' c- MARI . Then

f- In -7> f^c{1. (zitis )

(5) Suppose ✗ fan c-MARI . Then

fcxi.fi> ix) F- d§lY-


