
How to construct a measure ?

· one starts to define a
Ilwenne" in a

family of elementary sett
M
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+ (A) : = inf[ Eil A 4
↓

- E , elementary ist)L CRECTANGULAR SET



iscalled OUTER MEASURE
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Definition : AEPCIEM) (ASIRM) is

MEASURABLE w.+ pe if

FB-IRM (FBEPCIN)(

(B) = (A) + M
#(AnB)

CATHERDORYTHEOREM MA OUTER MENSURE

1) Lamely of MEASURABLE sets W
. r. to M

* is a

E-algebra: M,
·

Mim is a measive
(5-addictive)
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Extension

Signed se M : B - [- 0 , +o]
B = Barel &- algebra

N

m(d) =0 M(ViAi) = i m(ti) Air Aj= d

in connot assime both the value to io

(AEB is a NULL SET if M(Bl =O FBIA (
B-B

AtB is a POSITIVESET If MSBILO ABIA &
--



rector velued measures :

pe : B - 19 E0
,
+ o]d

A+c (M . (A)
,
.
.
.

, Md(A))
every Mi is a signed measure.

-be a (signed/vector valed) measure
the total variation measure is the

SMALEST POSITIVE MEASURE (V : B + to ,to])
such that Bed (u(B)) = v(B)
CIf M is POSITIVE MEASURE then it coincides with theTOTA



TOTAL VARATION MEASURE associated to M
is decoted (4)

↓
operatively can be computed es follows
* B-B Bie

(m) (B) == up {/Mi) B= U : Bi Y
Bin Bj = &

-Tedmesire (taking values in To
, to)

JORDAN DECOMPOSITION MT, M-POSITIVE Measures

M = M
+
- M- MT = MM M= IMM



Aet apport of a measure

↑ suppqu)=such that

↓ ImTB(x,r) >0 Fro Y=c

(M) (IR" (C) = 0

Definition Me signed /vector velved manre

* positive Measure (X = 2 d
Lebesgue)

N X (M is ABSOUTELY Continuous with
respecte to X)

If FBEB s
.
that x (B)=0 it holds (MI (B)=



M + X (m singular with respect to 1)

If FA ,
BER ALB= AUB =Ri

6 .

that (fel(A)=0 X (B)= 0
- -

↓

equivalent to say BA is a will set of M.

80 L (M +1 m)
roCal =48 L Rebeque
DIRAC

Tr" = (R 1409) v doy



Lebesque-Rodon-Nikodym theoreur
-

Let Me be
a S-finite la chas valued measure
-

- Ctelusvale im 12%, d2l)&

Co Imply a Sefrite squed mecura)
RADON

Let X be aPositiver Measure (tahex=2
↳Este

7. e , u definite rector measures such

that p
* r + X M = p + v

If : Ir + 1
+ VEEB

&(E) = f(x)dx(x)E i
DENSITY . i =1... d



Obs
. In vector volued (Taking values in 18

%)

(
Il total variation meanne

Courme that they are locally finte
-they are finite o compact sets on (R4)
(IM) is RADON)

u (M) by theteore -f : IR" -IR
*

Il

M = f . (m)
17

MilEl
=(f(x)

d Il
WEEB

↓
(f) = 2 a -EX

,



observation : Let EEB

and define E(A) : = (E 1A) ↓ A EB
ne

↓
Lebergue nessure

Wis a positive measure (Radou) and
E

VEL = Lebesque wave
L

it has a decrity fir" - to
, to]

FE(x) : = live t le
↓
This livait exists for a .e X.



&1 fe(x) =1} is the MEASURE THEORETIC

↓
E interior of E

Factally fe(x) = 1 forat X+E)

and fe(x) =0 for a .XIR"E
.

·

MEASURE THEORETIC BOUNDARY Of E is

E XIR" fE(x) -> 10 , 1) YI


