
 

Math 105 Lee3 Measurable Set

ACIR

Recall m A inf Ei Bil Bi is countablecollection

of openboxes covering A

Properties of outermeasure

MTO O MALA O

ÉÉ MAA em B

countable subadditivity A UI Ai
then MASE MCA

Def
measirable

set E C IR is measurable

iff A ACIR we have

M A MACARE M CALE

today
Lemmata half

spaceste measurable

i e exe xn Xn 0 is measurable in IR

Pffor n l We want to show VACIR
MHA m A t m A

where At Anson A AnC D Of
a first A At 4A i by sub additivity

MACH E m At M CA
2 To show m A z m At t m A it suffice to show

HE 0



M A te z m At MALA

Consider an opencover of A by Bj byopen boxes
such that ÉIBjl E m A Ez
Define Bj Banco D Bj ByA C o Ea
then a Bj BjUBj and IBjl 254 7 IBI 11351.7Bj

UBI 2 At UBj 3 A
Thus M At m CA E ElBj't t E Bj EÉ Bj tf

E I Bj E E MALA mACA E II

Hy V2yyÉA
0 At An x o

A A n 1 250

Bj3 Bjd52103 Xzco

need to show m A E z m At t m A

one can do the same get Bj cover of A
with m CA 1 721Bj

Bj Bj 75 2703 Bj By A X Ej
Ej is chosen such that

Bj t Bj E IBjl Et
the rest follows

There is a better moresystematic approach

Tao.Ex 74 si For A open box in IR prove

MACA m A mCA
shouldbe easy since m A Al m At At byghetto



For general A for any e o find Bj cover of A
s l m CA E 7 ElBjl I 11351 11351 E 11351 211351

define Bj Byn x o Bj Byn Xnso maynotbeopen

At C UBj m A E Im Bj E IBI
A C UBj a m CA E Z MACBj EIBj

i m At t MEA E MACAITE The

Lemma7.4fi propertyof measurable set
a if E CIR meas then É is meas

C true by definition same tests for E E

b translation invariance if E meas then KXER

XtE is measurable mate MCE

HACIR m A I m An exte m C An x Ei is is iii D
C If E and Ez are measurable then ELI E U Ez

are meas EinEi
PL NTS ACIR

CA M A MACA ACENED MACALLELES

iOEEi Ez



Att ARE Rez At ARE RE

A A REFNez A An Ein É
A Att U At U A U A

CA G MALAI MtcAtx t m At OA 0 A

We can show

using EYE m A macAt III mica

MACAt UAtt M At m Att Ez measurable

m CA UA MACA m CA

stillneed more arguments

EI m CA VA UA m At t m A t MALA

d Booleanalgebra finite intersection union preserve

measurability using induction on

numberof operand

e everybox open or closed is measurable

I cabs Ees esta
boxes are intersections of translated half spaces

f if MACE O weather E is measurable

IDF t ACIR M CA IM CANE t MACAIE

onlyneed m A 7 M ARE m ALE
MACADE E MACE O i MACARE O

CA G m CA 7 MACALE which istrue by
monotonicity



Lemm 1 finite additivity If Ei En are disjoint
measurable set then bA CIR E Ei

MACAO E É MAC ARE


