
Another example ofe distribution of order 1.

inD'(IR) : PRINCIPAL vale por 1x

T(4) := lim & 12.4 dx =p .Vfdx + P + eg(1)
Eest

↓ ASSOCIATED WITH f(x)=* L'exc(I) ! IR

well defined fix te (IR) 7 aco wah that app pc(-a ,a)

=
+ %d is Odd !

-

#40 = Sydy-xX ↓



lin1 dtxotdxxa
=j'ptydtox =p()
-1

-

& /P&(9)) = 1 Ptx) = 14'll Canek) /o
↓

-

if sppack-
② Note that it connot have order o

Take daI > 0 = 1 on [62
, d) 920x

9)= 0 X10X11
· jedt P - 29((R)

P (41) =e
G

& Spax = 1g-lg = -la



Therefore ader (p .
V.) = 1

(Note that P .
V. #Lexc(IR)

possible to extend to dim m.

Ex Lett T : Ci (U) + IR positive distribution

(Vp = 0 + (20)
Show thatT has order 0.

(some idea that proving linea positive functional
on 2c(U) is continuous ...)



Def Support of DISTRIBUTION : SuppT = Ulwo (closed in US

where wo = U &AU open S
.
r.Peg(r) app**A Tu =0]

S if GEO on some A open set with SppTEA = Ty =0
If P=0 on SpT TP =0 (ex : +(4)= y(0) im D'(IR) SppT=G0Y)( q()=0 * 4%)= 0 !

Pop If SuppT is COMPACT ther T has finite order

Ref K = appT /compact)
Let kCU , CCUzCCy Us

, Uz bold open in U

Take 4- (V) such that T = 1 on i suppy =E

= Peglu) 4 .4 telu)E

& (1
-4) =0 im Ve => T(y(1-4) 0 => Ty = T (4)

ORDER#4) = He4)) Con SPIDeYIkH)
,Dep-Pr12)[PK2



CONVERGENCE IN THE SENSE OF DISTRIBUTIONS
.

T
n -> + in D'(U) means Tel ->He) Eyze (v)

Ex (a(x) = 1ny(* ) e(x) = (e m(x(2)
· Yo -> is in the pense of distributions in D'AR4)
NB 95+0 a .

e ! Il/ = 1 +s
That is Tyg(4)=n & Pa(xiox

13
=

g
**

(((y) y(y)dy+ 4(0)
B(0 ,1)

fr -f in the seuse of distributions if Stupdx-(790x
u

+ P+eYV)
Ex In bold in 10 fr -f in the ceuse of distributions[ is it Fre that fr-fir (2 p=1 fr= XTrimay(r)



CONVOLUTION
X-upper

TEDIN) Pen Ve=X s .
that Fyzappo X-yeUY

&

EveVy TAP(x) : = T(*) 4Yy) = y(x -y) + eg() -

Note that if T=+1 Top(x) = Te(pY)= Sf(y)p(x-y)dy = 7 xd(x) -

①Txy - 20(Vp) sin Ce Dd( x y)(x)=TxDy(x)
-

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

XtVa X +he, Va Ya(y) : = p(xh)- P(x
-y)PYh mall

2) Go is the mit of convolation -(d)= P(0)
in eg(0)

do x y(x) = 00(yX) = y (0) =y(x)
5 . +4 = C



③ Let PECCRY) such that P(x) = p (x)

Let TECIul VP=Ra
2

I

. tem + (y++)=( xy)(x) +(x)ax
:

= in T (xY) +(x)

Observe thatd *+(y) = (P(y - x) + (x)dx =
IRM

= by simmetry of d = SuP(x-y) + (x)dX =
= Bu P (y) +(x)dx y - Pxy(y) C2(IRM)

T(Px +) = + (n PY(y)4(x)0x] = by Limenity=STCP(pxy
I



Torr (density oflest fuctions in the space of
distributions) .

Let T-D' /V) .
Then the following holds

Q TACE -> T in the sense of distributions in D'A)
↓ AU open let

② If Thas compact apport T*C -T in DD' ) .

③ 7 deli(V) S
.

that I t in the sens

of distributions ( Heat is Typ+ T
that is yte(0) livS↑PsdxT

Ob the important result is B .

-

him-islo
,,



S

Lemmo Let Pte i(V) Then &* es+ im &(0) .

proof Let so sich that upp (P* (so)ESuppp +Blo,5) CCV-

I for ESo upp (¢* (s) < upp(** (30) = o CCi

Moreover FCENh Da(P * 42) = D**2 + DdP

proof of the thur
unforly .

B.

# + Va=2x X+ appeaCUY = SXeUd(x,R)se]
②
T*Cq(Vs) Note that VerEVEz Ej2z

UVE = U
E>0

Let AEU open = 790 Al Vo = T*este
%

(A) VSESo
f

If app T is compact , app TEVs.
72
= Txeg+(

*(0)323



Let +tes(A) + 5es such that spp + Vo

ELEd Recoll Va property of convolation 4
↓

Tixe (4) = ) 4(y) Tea (y)oy =T(es *4)
A

es* +> 4 in 20 by lewo

T(9944) +T() by def of distribution -

Il

Tel+ T() Eye => T* es + T in the

seus of distribut

Then Tes + T in D'AA) -A ope set of
-

ACU .
I

I Thes compactupport , we get TX92 -T in &'(0)
·

③ he reduce to T of compact appart.



Uz = [XtVa #x} EVE Vacci
&

Us, Use if E
, I E2

Let 32 (0) With =1 on Us E= O Ul Var

het us define Ts(H) = T (43s) # ++ (0)
.

TEED' (U)
,

AppTE ETER
,
Te-T im D'C)

- -

SincePEC (V) 750 s.

that

& Es =P #so = Ts(t) =+(d) -

Fix 200 = Tsoxed -> Tso im D' (0) by ⑫

them poss to the limit on 80t0 . (Tro-T)
D.


