
CONVOLUTION
X-upv

TEDIN) Per Va= <X s . that Fyzappo X-yeUY

VveVy ↑xP ·(x) : = T(* ) c
+
(y) = y(x -y) + ey() .

Txy e 20(Vp)

pd( * y)(x)=(DC +)xy(x) = (T * pdy)(X)

y(x) = line T(y+- 4)--T((X-y)) = T(ExP")
d h+8

XtVpX +he , -Vp Ya(y) : = p(xh)- P(x
-y)PYh mall

in eg(0)
.

(Exit) * p(x)= (z)(yx)=T(qY) =-T)-44) =2X1 by :

= T(** ) = E(TXy(x)



Another property of convolution

Let Pe (IR4 TxtC*Va) let 4+ e (Val
the foi P(x)== q ( - X) Pxy(y) = Sy(x-y) +(x)dix

Vo
is well defined for ytU (xtVp X-y.thppp => y+U)

↑ * 4 + es(0)
It is tre that T( * +) =Stxp)(x) +(x)dX

Va

indeedS*D((xXMoxy)4(x)bx
. livarity = +[P(x-04(xox]



Lemme p(x) = (CexI Se(x)dx =
- IRM

Cm(x) = k y(kx)) Super= Blo ,t Integ (M)

Let te(0) .
then In+ P in CC(U) .

Prof Let Ro such that Supplend = Uppp + Blo,1) =CU
↓ = Ko Supp** Spp(*** ) = Co
morover *C+ ↑ak -0 in E(V) D

Theore TEDICO)
,
@ T *Pr->T in the sense of distribut

-

②Moreover 7 Pite(1) such that di-t in the sense of[distributions- (That is e(0) is deuse in D'IN)) .

-

proof there PVen = 4x(x+B) [Vy =(x(E)20} =-

= (x + ud(x ,
IR) U) > 4 ]



T * en = 2* (Ven) Ver Vene V

Ver = Er

-At open 7 to Al Ven & #Iko-> TeuteA
7ko FkKo

Let 4te(U) + app Ver KIKo-

Tixen(4) = SP (y) · Tealy) dy = T (ex* 4)
Ver mot of convolution

Tixen(4)= T(ex *4) trzko app Vero

944+ 4 = +(en44)= Tren(4) +T()4 ..
=> TAtr+T in the sense of distributions

① is proved in D' (A) FACCU



& There (1) So I want to reduce to Tof compact
E apport - # UExeVer , #by CU8

↓E Vea Un CCE. U Uh+Q

Let Ente (V) EnE1 on Ve 3. 0 on Un
, 30 .

&

Te(4) : = T(24)
P .32=0

-> app Te Ver .Expeeso apppEUVe Ta(q) = 1(42a)=0.)
->Note that Ter-T in the sense of distribution

(since +DEC (V) 7% such that appt & Un. ap = P
↓ Te = Te Ahaho

-

Vazho
CLAIM->
App Texe= GxtU, d(x, IRY (V) > 1 - 1 (xkh+ +1)a+ 1 k-L-

NEED to A > h +1 ! An
,r
CU =Ah

,k
:

Assie
Let ↑ teqlu) Supp+ Ul Aa ,k.



STaxen(x)y(x)dx = Telenxy) =Te(en *4) =T(zq((n*4)
(

app (444) = App++ 0,E) EX-U either (h++ on

·) (x, ) =- Ey+2) = U) Va+i
=>(nk) S= 0 => Tacea* 4) =0 = Sufexen)(x) p(x7dx
=> Taxente(U) => Traxent D'(V)

& mm

(2) Cr+ 4 +4 in eg(0) by the Cara

Te (Puk4) -> Te(t)
·

k++ E
I

Tale44) = Tieni) -> Tale) peaktoyeeg)

Trecen->To in thereise of distributions
k+ to -h+ to

Traker -> Th -> T : Traken-T im the rease
of distributions



Another application of convolution

BetI is a differentel operator of roes K with

constant coefficients if

Kaeo F(d) = 2 CeDda CEIR
Ikk

O

Ex y(d) = (a=.
&

-

-Pe* (= 1 El c = (2, 0
... 0).

2= (0,2.... )
otherwise Ci = 0

Then TE D' (IRM)

-(T) = E(-yk)cD(T)
KIEK
-

ex· X(t) = ET



Det T is a fundamental solution of the different-

operator of if F(T) = Go

that is F (T)(y) = y(0) Vyte(U) .

Proposition If# is a fundamental solution of
-

-

the operator of then

↓ pee, (IRY) T* d + e
* (IRh) and

[ f(Txd) = p(x)
proof& (T * P)(x)=Tbx4 = 00xP = ¢(x) D

.


