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Set theory can seem tedious at first
,

but it's essential.

In higher level math courses
,

set thy replaces
arithmetic / algebra as language of math

.

~

Read this section carefully
,

even ( or especially ?)
if

you know Some set theory .

nm

Det A set is an united collection  of objects,
called

elements ( eltsl
.

write XEA to denote x is a  member

of A . If A has fine #  of ells
,

IAI = # of elts in A

= cardinality of A
.



hlaystolefineet

By listing elts : A :{ 1,2 , 3,4
,

57
B. - { 0,0 , D }

Via Defining Property : C={x|×>o}={ x :X >o}(=fx>o} )
" slang

"

Note A ' ' universal set
"

is often implied or assumed
-

A :  integers ? B : shapes ? C : real # 's ?

Standees



Standees

IN = { 1,2 , 34,5 , . . . } = { 1,2, ? .

:} not { 1
,

... }
¢ Of Was defined 5 but sometimes is ! ( Gm . :)

Sometimes : Not { 0,1 , 2,3
, . . . . }

Z= { . . . ,
-2

, -1,0 , 1,2 , ... }=  integers . ( German : Zahler )

Q = rat 'l # 's Also
,

IH
, Fpn

R = real # 's C '= fns without . deriv
.

( = complex # 's 0={ } = empty set
= { atbilgb ER

,
i2= - I }

' (Blackboard Bold
' '

( 1.3]={ × : kxe 3 }



DEIA
is a subset of B

,
AEB

,
if ×tA⇒xeB

EI B={ 1.2.34 } { 1,3 , 4,23 E B non - proper

1 1,33 c- B proper

{ 42,563 no ! ( 5€13
, 6€13)

11,1,
1,13=11}eB
¢ c- B ×¥0⇒×E{1,2 , 3,43

F so implh  is true
,

Ref A subset of B is paper if  it doesn't def " satisf 'd
.

contain all Its of B
,

i.e. AEB and B ¢ A
.

Notes �1� to show A=B
, prove AEB and BEA

Think : x=y iff xey and you

�2� Some books use C
,

E for "

proper
"

and "

proper or equals like

<
, I

.

Most use C for both ! ! Ours uses c-
.



FoIngNewIt@dVennDiagramIntIhonABAn.B

.fi/xeA.nxeB)=BnA
Union A B

A

.uB={x|x£AvxeB}=BuASet Difference A B

A-

B=AiB={x|x£Anx¢B}=tBiA

Complement - with universal set X A B

A

'=F=fx1xtA3=X\A



EI In IN
,

let A  =

even
natural # 's

,
B :{ 42,3 , 4,5 . . .

,
10 }

An B = { 2,4 , 6,8 ,
10 }

A u B = A u { 1,2 , } . . . ,
10 } = Au 11,3

,
57,93=11.2,

. .

,
103412

, 14,16
, :}

E- Ac = odd # 's = { 1
, 3.5, . . }

A  ' B = { 12,14 ,
16

, .
. .

3

BIA = 11,357,9 }

Au 0 = A

Bn

0=0



EI Prove : Xn ( Yu Z) = ( XNY ) u( XNZ ) ( Distributive )
Think : x . ( y + z ) = 1 × . y ) + ( × . z )

PI We must show Xn ( Yu ⇒ C ( XNY ) v ( XNZI

and lxnylulxihc Xnlyuz )

let's do the list inclusion
,

LHSCRHS

*
let xe Xn ( Yu Z) .

Thus xeX odd x e- (Yu H
,

which

means it's in Y or it's in Z .

If XEY
,

then xe XNY
,

since XEX as well
.

* Similarly
,

if ×eZ
,

then xe XNZ
.

Thus XEXNY or XEXNZ
,

which means XEKNY )u( XNZ )
.

Hence Xn ( Yu ⇒ C ( XNY ) v ( XNZI
.



Now we show lxihulih C X n ( Yu ⇒
.

( sketch of proof)

Let xe ( XNY )v ( XNZ ) .

⇒ x c- ( XNY ) or xe ( XNZ)

¥ : x EXNY ⇒ x EX and xeY
Casey : XE Xn Z  → x EX and x EZ

.

Because XEX in both cases
,

and one case must be true
, 1¥

Either XEY or xe Z (depending on which case ) [ or both . . . . ]
So x c- Yu Z

.

Hence XEX and XEYUZ .

... .
Thus xe Xn ( YUZ)

Having shown both inclusions
,

we can say

lxnylulxih =Xn(yuz )



indexed Often we use families of sets

E± An = En ,
n ]

,
he IN :

n is
" index

"

,
IN indexing set

A ,
= El , D

Aa :[ -2,2 ] A,oo= [ - 100,100 ] #-Dn

We often use notation similar to

§gan= a , tast . . . . tar

with indexed sets
.

# An = A , u Aau Asu Aau As  = A
,

u Aau . . . u As

n# An = A ,n Aanasn . .



Today's Math Fun Fact :

The Ham Sandwich Theorem
.

Take two pieces of bread and a slab of ham and

place them airywhee Tennie !

With one slice of a ( very long . .
) knife

you can simultaneously cut all three in

half !


