
 

WarmI List all subsets of

1

1,2
1,2 3

Ex Let new A set with n elements has exactly
2 subsets Why

The For all sets A A EA Reflexive

For all sets A and B if A B
and B EA then A B Antisymmetric

For all sets A B and C if A B
and B EC then A C Transitive

Note and divisibility have these same 3 properties



Proof we proved last time

is our definition of set equality

Suppose AEB and BEC This means

EA EB is true for every
and

EB EC is true for every

To prove A EC suppose EA for some
Then EB because AEB Thus EC
because BEC

Therefore eA EC for every so

AEC



Many theorems from logic translate directly
to theorems about sets

Lemme Let A and B be sets Then for any object
a KAUB if and only if 4A and B
6 AnB if and only if 4A or B

Proof a AUB C AUB
cA EB
EA a EB DeMorgan

A B

b is similar using the other DeMorgan Law



Them DeMorgan Laws for sets
Let A B and S be sets Then

i S AUB SIA n SIB

ii SI AMB SLA U SIB

Proof i We'll show both containments

E Let ESI AUB Then ES
and AUB By the Lemma 4A
and B So C SIA and e SIB

Thus C SLA n S B

Let e SLA n SIB Then ESIA
and ESIB So ES and A

and ES and EB Since A and

FB we have AUB by the Lemma
Thus because es we have ESI AUB

ii is similar



Similarly one can prove the following

The Commutativity of U and n
Let A and B be sets Then
i AUB BUA
ii AMB BMA

Them Associativity of U and n
Let A B and C be sets Then
i AUB UC AU BUC

Iii A MB NC A n Bnc

Them Distributive Laws for sets
Let A B and 5 be sets The
i SM AUB SMA U SMB

ii S U AMB SVA n SUB



Notation we.no e
tsaipt letter to denote

a set of sets i e a set all of those
elements are sets

Def Let A be a set of sets Then

A 1 IAEA EA

A 1 VACA XA

Note The book writes UA for LGA
and nA for FLA

Ex Let A 1,23 2,33 2,5 63 Then

A 1,2 U 2,3 U 2 5,6 1,2 3 5,6

and

a
A 1,2 n 2,331 2,56 2



Ex Let An ken Ikon
n nti n 2

So Ai 12,3 IN

Az 2,34
Az 3,45

Set A An Inen
Asetwith infinitelymanyA AzAz elements eachofwhichisaset

Then

A
n
An A VAVA U IN

Proof Let XE An Then XEAn forsome n
But AnEIN so x eIN Thus Ai EIN

On the other hand let xelN Since
IN A XE An Thus IN E EAn

Also

A A n
An A nAznA n 0

Proof Suppose x e AnThen x eAn for
every n In particular XEA IN
But then x Axn which contradicts

XEAn for all ne IN

So I An must be empty a


