
 

1 Main classes of sets
1 Jordan measure

Let A be a subset of ĸ Нон

сон we define the volume of А

It A is a rectangle
A a 631 х ах 63
Х Хĸ i Хĸ c вĸ К 3 и

Then
A в м вл ал II Каĸ

what it А is more generalThen we can define the volume
of А as follows
A c К Ё

А



If 13.4 Ай 9.3 чай

then we can say that the volume

of А exists and equals
A 1.3 ЧЁ

Deft I VIA is called the Jordan
measure of A

Remark 1.2 The Jordan measure

was defined in Lecture 2 Math 3

as
A A Па х DX fdr

I А

where I эа is a rectangle
Паш 1 ХЕА

XIA

There also was shown that this
two definitions are equivalent

So we can compute volume of
more general sets But is this



definition good enough Does
it satisfy intuitive properties
of the volume

Let A В has volume are

Jordan measurable or shortly Т.т

1 AUB is T.in and

A U B A Мы it Аль 4
2 A В is Т.т

AIB 1 A b if В c А

3 AND is Т.т

4 Let А Аг An are Im

It is not true that

f ĸ L х З ĸач хt Aĸ

is not T.m.in general
Examples Take A 0,134
set of all points from the box
0,15 with rational coefficients

we know that А is countable So



A Х Хг

Moreover А is not Jordan measurable
But one point sets Аĸ Хĸ are

Jordan measurable and Аĸ D

So we obtain that Аĸ о

but A Ёаĸ does not
exists can not define it

The intuitive properties of the
volume says that

A Е ЁНА о

A 1 0

This demonstrates that the Jordan
measure is not well defined for

some sets which intuitively should have
и volume

Our goal is to define a

volume in general measure

for wider class of sets which
would satisfy the intuitive

Lex peete d properties



In particular не expect that if
we can define volume for sets

At Дг
C НЙ then the несите

exists for any set obtained from
Ai Аг ву а countable member
of operations U A

In next sections we will do
this in general case using the
word measure instead of volume

2 Definition of main classes of
sets

In this section we are going
to describe classes of sets for
which we can define а measure

Let Х вся fixed set Х d

Notation we denote by 2 the family
of all subsets of Х

Betty A non empty class of sets
И с 2 is called а semi ring

it

г A В c И An В e И



2 A ВЕН Intl 7 С Cnt Н

С Асĸ D JFK
AIB Сĸ

4 1

А class И is called а semi algebra
if His а semi ring and ХЕН

Remark 1.5 А demining usually contains
simple sets where а measure

can be easily defined

Example 1.6 Let Х R

a Н a в асват 140
is a semi ring

A я в D Сс d ААВ
I

1 Then АП В c Н Ёи В
2 AIB U Сĸ Indeed

KII

Si A В GUL
А

b Нг a в нас всю 3020,42



U 4 а в в c 30 Са to аса

is a semi algebra
Example 1.7 Х К

a НЕ гав Сад 1 9 23401
is я semi ring In this case

с
IA 15 С В 191

Сг I

A В С VLOG UC

b Нг can be defined by
the same way

as in Example 1.6

that is the ends could ве and а

Нг is а semi algebra

One can see that the volume can be

easily defined on sets from
Н from examples 1.6 and 1.7



Def 1.8 А non empty class Не 2 is

called a ring of

с A ВЕН AUB c Н

Ii A В C И AIDE И

A class Н is said to be an

algebra it Н is a ring and ХЕН

Exersi.ee 29 Let Н ве a ring
seniorityalgebra Show that Н is a

semi algebra respectively
xersicet.IO Let Н ве а ring show that
a c Н

b A В 1 И АЛВЕН
с А Ant Н АКЕН f КЕН
Proposition 1.11 А поп empty class И is

an algebra it and only if
1 A ВЕН AUB e И

2 A C Н Ас Х А C И

Proof Follows directly from the

definition from an algebra



Indeed we need to check only 2
Х c И At Н Then by ii of Def 1.8

XIA Е Н
we need to check only Ci ЛЖИ

Take A в t Н

Аж And
б

изА
Н Н
У
4

Remark that Х A A c Н
CИ CИ

ТВ


