
Set Theory
.

( Chapter

5)What is a set ?

Unfortunately ,
there Is no

precise definition ! However ,

set theory Is basic enough

to allow one to
'

'

construct
"

the natural numbers
.



Examples of sets :

*
,
Z

,
Q

, IR

2) all functions from IR

to IR

3) all stars in the universe

Almost everything you can

think of is a set ! However ,

some of us have very
active

imaginations .



The members of a set S

will be called the elements

of S .

If X is an

Clement of S
,

we denote

this using the symbol

"

XES
"

.
If y

is not

an element of S
,

we

write " yet S
' !



Examine l : ya e Q
,
but Ya ¢ IN .

Ti E IR
,

but TI ¢ Q



Notation
-

: We may list a

finite set via its elements
,

Such as

S= { x , ,xa ,
×3 } .

We may also write a set

using set builder notation :

s={ Xi / leit 33

reads
" S is the set of all

Xi 's such that Kiss
"



Example 2 .

⇐neZ I

1^1<53= { - 4
,
-3

,
-2

,
-1

,
0

, 1,2 ,
3
, 41

T= { 52 , { 5,8 ] }

52 ET

{ 5183 ET

{ 523 E T



Not a set : ( Bertrand Russell )

Let S be the set of

all sets that do not contain

itself as a member .

Is SES ?



More notation .

-

. If every

element of a set 5 is

also an element of another

Set T
, we write

" SET
"

for "
S is contained in T

"
.

If in addition SFT
,

we

write "
SCT

"
or

"

SET
"

and say S is properly

contained in T .



Examples : IN c ZCQ CIR

The fact that the last containment

is Strict is the only part that

requires proof



Theemptyset
The empty set is the set with

no elements
,
denoted

"

¢
"

.

You can use

0= { x I xtx } as a

definition . By Convention
,

0 E S for all sets S
.



Operations with Sets
-

: Let S and

T be sets
,

and suppose

5
,
TE U where U is called

a
" universal

' ' set .

We define

1) The union of S and T
,
denoted

by
"

SUT
,

"
as

su-={x1xeSorx==2) The intersection of 5 and

T
,

denoted by
" SNTY as

sn-t.si/1xeSandx#=



3) The complement of S
,

denoted
" Sell

,
by

S'={×eu1x¢s}--
4) The relative complement of s

with respect to T
,
denoted

" Tls
"

or

"
IS

,

"

byT\s={xE-l×#-

Note T\S= Tns
'



Example 4 :

-

Let

U= { nez 1 1^1<-103

A = { - 5,2 ,
3

,
9 }

B = { - 7 ,

- 1) 0
) 2

,
9 ,

10 )

A uB= { -7 ,
-5

,
- I
, 0,2 ,

3
,
9,103

And = {

2,93B' ={ - to ,
- a

,
-8 ,

-6
,

-5
,

- u
,
-3
,
-2
,

1,3 , 4,5 , 6,7 , 8 }

AN = { -

5,33



(
ardinalityandpowersets

For a finite
set S

,
we define

the cardinality of S
,
denoted

"
card ( s )

"

( or Isl or # s )
to be the number of elements

in s .

If T is an arbitrary set ,

we define the power set of T
,

denoted by PCT ) , as

LEERY .



Warning & Observation
-

: The subsets

of T are the elements of

P ( T ) .

For example ,
ZEIR ,

but ZEPCIR )
.


