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Review.

Def . A function f : 1 -> D is said to be

of moderate decrease ifmeasure

① f iscts on1R
.

②I A <O such that

If</ for all xeRR.

Write
MSR) = <f : I is of moderate decrease).

Def) Improper integration (
Let f EMC) .

We define

So f(dx = lim Sf(xdx.
= imme to Six f(x) dx



$5 .
2 Fourier transform on 1.

.

Def. Let feMSR). The Forier transform of f is

- 2πi3x

#(3) :_ S f(x) edX
,

3E 1.

Here : F : IR -> D
.

· fix)e-2Mid EM(IR) for every 31 .

· 1 (3) = /[ f(x) -+i1x)
· ( * / f(x)/dx 3

.
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For 370,
-2πiEX

- = S fase dx

dX

ITegili
= Sin(23.

If 3 = 0
,
we have

↑o = S. 1dx = 2

So

F(31 = ) <3) if 3

2 if 3 = 0.



Example 2.
. Let

1 - |/ if I/E/
f(x) = p

o otherwise.

y = f(x) N

-·
For 360

,

=<31 = % f(x)
Mix
ax

= (* (11) E Lid x
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e



(x)+Ex 10 - So entisedi
=

gEiBx
+ This = eatigo e-
- 2πi3

=>

- exis
a

2His

=Feil = el

4π232
When 3 = 0,



3 5. 3. Some basic properties of Formier transform.

Prop 1. Let feMSR). Then the following hold :

(D) f(xth) E, <(3) . Parish V he R
.

(3) f(x) .
<Mix

, 733th)
,

f hel

(3) Let 820. Then

fix) E.
.

(4) Suppose f'ESSIR). Then

fix , #(3) . (2π13)

(5) Suppose Xf(x) ->M(R). Then

f(x) . (-2πix) E,As



Pf. We first prove (1) .
For he IR

,

((f(x+ h) e
-2πi3xdx

= lim S4 f(xth) -
2 MiB

x

y=xthLetting lim Sith f(y) -2013 )ya
~> him euitishgi fly) this y
= e2Hi3h &(3).

The proofs of && are similar
.

Now we prove

&o f'x) e-2πiB dx J Using the assumption
f'EM((R)

= limo S* f(x) --2Mi x > integration by parts)
A

= lino) fixe Mix* -Cf(x) ·Luis
(· e-2πi3Xdx

= limo (2+ 13)If <Hisax
.

= (2πi3) >3)
.


