
AREA FORMULA (by FedereSol
Ageneralize the change of variable formula

P : RK - IRM #Im of cless 22 (Dure result for
f Lipschtz)

ASIRK measurable

& Juf(x)dX = SHA"() dty
where Jpf(x) = Note DFXITTE)

-> iffin injective Jef(x) + x = 2tk(f(A)



avet T : IRK -> IRm linear km

linear
X -+ A . X A matrix

Then itF(TLE)) =
JCT) TRE) = J(T) IE) FEEB(RK)

K
-

Ju(T) =m(A+
A)

How to move ? TIRFARM Let R :RMARM rolation suce

that &m (ROT) &GX+1 = 0
= Xax = .. = Xn]

im

-nikIRKI, IRMIR-IRK πn(x)= (x
.. - Xn)-

-

IMPIROTCED)) = ICTIEL change of vanable in IRE

G Il
(R (itr (RoT(E)) = It " (ROTIE)) = CE(T(E))

the general case much more complicated.



Cl K-dimensional marifeld k(M

M is a k-dim , mainfeld in IRh if

[
VX EM

·

JUxEM ,
V open im IRK fet f : V-> Ux

which is injective and Dif injective ty - V
fis a chart or a parametrization
Monoven M is covered by a countable number of
chouts -

-A[f() =M itR(A) = S Jf dx
f
-

(A)

if p20 g :" + IRSg()ot(x)=S g(fy) JElyly , o
I"Im is the surface mease ( = dS")



EXL f : IR-Irm 22 CURVE)

o Df= (i , .. fi) If=.. +fighLENGHT a

CURVE
I C= fa ,b] cunre (+2 (()=5657(x70xfinjective in To

.b)

Ex 2 g :1
n
- R f : IR"- 1Rh+ De = (1 .... s)AREA OF x (x ,gfa))

THE GRAPH Em
3) = NEDgR (- G(x , g(x)) ,

x + Vy =-DOP dx

M is a K-dim
.
It marifeld th/ m

is the nufece
meaice (used to compute intepals on M).

M

-



We may extend integration on a larger sets of
dimension KIn called RECTIFIABLE sets

-

Cuseful Since we need to "close" the family of
C1 K-dimensional maiflas

bet EEIR" is COUNTABLY K-RECTIFIABLE if
7)filie at most countable fi :-IRM 22

8

rich that (tR(E) Vif. (IRK) = 0
S

E IS K-RECTIFIABLE if it is countably K-rect-
and (tk(E) <+o -

SoE can be covered up to a set of 7th measure o by
21 Kodimeusanal manfold.



Det ERY IS PURELY K-UNRECTIFIABLE If
#f : IRK- IR2 F of class et (tr(Eng(1r4))=0

(in particular ((ErM) =0 VMK-dim
. emanfeld)

Typical example CANTOR DUST
--

Ex Ei, Ez &IR IE
il=0 = /E2) and dim= 1=dire

ther FIXEz is purely I-unnectifiable in IR2.

Let 0 be a cure in IR2 htf(I) Y c EIXERBESE , f(t)) ,
teE ,Y

-

~ f(i)
it (t, FHt)n EXEr) ICt'(f(t)) = Ntf'l it'E ,) = 0

sikovitch ECIRI is purely 1- unnectifiable iff (t'(TE)) = 0 Fit

It'(E) > 0 project,



REFERENCE : CHAPTER I FOLLAND

DISTRIBUTION THEORY ~

on of the concept(generalizati
- of function and meaures

&

USIR" open
↓. Schwartz ,50 (

e (U) test fuections (with the topelogy that we put
&

(D(U)(
hs INDUCTIVE LIMIT of FRECHET SPACES

MONTEL SPACE : CLOSED BDD SETS ARE COMPACTS

Def : A LINEAR functional T : CI(U) -IR is a

DISTRIBUTION If it is

(SEQUENTIALLY) CONTINUOUS W.. t
. the convergent[defined in C(U)

that isi-pine(0) => T()- T(p)
L (inIR)

REMEMBER 7kCI

app Pr ,Supp (ID-D-> 0 fa



EQUIVALENT DEFINITION T : ei (U) + IR linear

#equivalent QT sequentially contr rous

and @ XKCCT J Cr30
,
EPREN

such that Pe (U) Appock
it holds (T(yll = Cr Sup IIDCPla

121PK

②=Q Tolle fr-f in E(U) = - KIT such

that suppor , sppt [K CCE .

IlDAn-f)ll -> 0 Fa

by ② IT(fn-f)) = C sp 11 Dalfm-f)/la -0
applied IlPr
to fu-f

=> ITEn-f)l -0 = Tfa-if



⑫ ② By controduction : amne does not bald.
and ① holds

So FACT jeN Fjte(U) with applyk
weXITill =I Il DC11.↑

Det 4= tes(V) Spp4jk , /Tyjl=1 by-
ITSYs linearity

j . sup Il DCTillo =I 1Klj

Lup 1/DTj/la -1 =MEN Yjt(em(R) ,
11. 11m

,
c) IlfIlm

,FSPIDIlKIj J
Fu fixed 4:+0 in ex(K) Staking j2n)

IIDVillo+02 => 4:+0 int(0) : So by Ty; +0
& ITY = 1 - O CONTRADICTion



DEFINITION OF ORDER

Let T be a distribution. If JpEN S
. that FKC U

-Ecuro ITy) = In Sp /IDylla ·
There p = ORDER of the

112P DISTRIBUTION.

Ex1) pe Rodon measure on IR" Mir(A) = MCUNA) is

a Rodon measure on
T

.

Te associate to pe a distribution Tr(1) : = Spor
SpPkV
*

ITrP1 = S1PdullPou(k) c=M(x)

Th is a distribution of order 0

flescu)Ty(e) =Safdy is a distribution of[
ander O

-

S

....
&



O If T has ader k then I can be extended to a
-

k
linear continuous functional T : C:(U) -IR

S

R
where an C(0) we pot the topelogy :n+ P if 5 KC)

Lpp Pr , suppo [K and Sp IIDAn-D'Alla-o
KIK

so Distributions of order O one RADON MEATURESON I

T DISTRIBUTIO N OF
* JUT,M RADON MEASURES OnRu

ORDER ZERO ·such that TP= &Port-SPP+(r)

2x T : E (IR) er T(e) = y'Co) las ader 1

ITyl CIlt'lla Pei(R) = odetEl

Mercover Let 4E(R) 40 =2 Yu(xi : =+(ax) Pir = m

Let FR
,RJ2app 4 then ERR] Suppola Em · Ildallo = 1yllo-

·

#un= Calldulla = Tcannot have ada 2 !



Ex
- A distribution of infinite order

&

+: e(IR) -IR
= p- CR) TIB= pM(

= P(o) + d'(1) + p"(2) + p'(3) +...
Note that F& /n) is quite (since

q(r)(n) =0 =m t appp)

moriover the order of a carest be finte-


