
Definition TEAD'CIRY is a fundamental solution of 7 differ.
-

operator if F(T) = 00 .

Proposition [
IfT is a differential solution to 7

-

ten Fate(IRL) TAyteIR) is a

solution to -(TK4)= 4

Observali

I
-

mu 1 f(Txy) = f(t) + x = +A f(e) ..

& (TXy)= TKF(2) by linearity and definition

Egi) <p(x) = (E)(44) = - T(EP = + (4)=)(x)

Moof of proposition sicet is a FUNDAM.
↓ NLUTION

-(TXy) = y(T) x y) = 50x4 = 4
↑
since do is the UNIT



Ex

Fundamental Solution Laplacion

To where f(x) = -g(x)n = 2

=-1 1
M(-2) con (x(1-2

132

Heat operator If F= -
- 1x47

Nave equation indim n = 2 Ott-2xx

T= = f()[8x - + + 0x +1] (t) =4
im dive n= 4 Ott-Ax XER3

T = +(t) (t -1x



Let f = 1 I us2 a f= f(x)n= 2-

m (n-2)wm(X(
-2

So in particular if p= e (IRM) the

u(x) = Tyxp*= fx941 - 1 Jazoym(n-2) um
IRM

XXtIRYsatisfesu(ze)= P(a)
I

The operator F : e (IRI)-e CIRU)

↑ fxP(a) = -win-2)waSoy
is the "inverse" of thelapla cair

AF(b) = P
F can be extended to (2 (0) UCIR" bold-



Det A differential operatat is hypellist.-

if V + ED'CIU) arch Hat f(T) = 0 there
p

existe fe(IRM) with T= T..
f

Weye luna A is hypeliptic.
-

(that is moronic distributions ore wooth
,
ise

I

o T(XP) =0XP-eCM T=TE for FECIRU)

Obs also the beat operator in IR
**
= It,X) given by-

M

-(p) =P.
20

27
-

I Ex (E- Dx)
is hypellipt.

&

the mare operator inIRMH is NOT hypeellipt.
M

2 (4)= 2 Sixi ( - Dx)272-



Luna Let f-> Lexc(ID) 3 .
that for 0 .

eX Inso it
-

Golds (MV) = (x) = Jen SB(x) Fly) by .

Ther (1) of setisfies (SMV) For2eX + 230 f(x) = + n-1 S fly)dS
Mome 2B(Y

,2)(2) ( * (2 = f = f+20(h)

(3) Af = 0

MoofDet x soch that (MV) holds.
m (2) =f(x)f(y)dy = aff(ykyds=mz

mica) =-Any
f(x)comrn
-

- f(x)#Eury)dMV) hold



Abs (SMv) => (MV) take 130

&(,2) Fly1sly=Set dal
= Whe f(x) (Mv) holds ·

②
Let fxeg(x) = S Pa(x-y) f(y)oly = &g(x-y) = Ya(x -y)

BIX ,E)

= S (s) J Flyit(y=Taf(x) mans" ds =
OB(X ,S)

= f(x) . Sals) ncush'ds = f(x)S,Calyily = fl
=> for a .e X f49 = f => f -) (*((RM) -

& By ① W() =MonBit = f(x) wise =0



~ () =min 10 ,2) f(x ++e)-St)

0'(z) = S *f(x + +e) .
t d(+

w - ·(t) =
&

ner
aB(O

-ins"S &f(y) . (Ex) olth (y) Y= = VB(x
,
2) (y)

2B(X ,2)

= divergence the =non-l o
IDEXERN tecOS DFly)oly = 0 => Df(x) =0 D

B(X,2)

Observation
fee (Irn)

Also true that Df(x)=0 => & Satisfies (SMV) => F Satisfes
[MV)

Conce Df(x =0 = 5() =0 En = (SMV)= (V)]



proof of WEYL LEMMA (sketch)

Let XT= 0 . ps amallifer Teste
*

(IRY)
CREMARK)

* (TX(2) = AT * es = 0 = Txes is homovic =

T* C Satisfies (SMV) and (MV

(Tx(a) * 20 = Tx es
y(x)= 4)- x)

Remember property of convolution : T(C *4)=ST(* yx

[ & x4(y) = (4(y-x) y(x]dx=Sy(x-y)y(x)0x =Ru

= (nP(y)4(x)ax T(y x y(y))= T(yY) y(x)8x



(Tea)0 (x)
=S (*ea) (y) er(x-yy

= In T(e) er(x-y)dy= +(es) ely)dy =
= Teakeo) = ↑ (poxe) = (Txe0) *2(X

** (2)=Sea(y) g* (z-yloly
= InC(y) (f(X-z+y)dy =Seg(y) er)z - x-y)dy
=( = X + y) = 1((w -x) (0(z -udw =Seg(X

-w)po(z-whw

= Sare(w) filz-w)dw = egxer(z)



Now (TX (a) x ed(x) = T* eg(x) Since

A(T*(2) =0
298

( *2)xe = TXy -> T

Il
2+ 0 J T=Txeg#* (r)*C -> Tes =(te)


