
 

Warmup Let A and B be sets Show that

A c AUB and BE AVB

HW 18 You showed An BEA and A NB EB

Recall Xe AUB e x EA V x EB

x EA n B e x eA A GEB

man well Étfeasanpt letter to denote
a set of sets i e a set all of whose
elements are sets

Def Let It be a set of sets Then

AY A x 1 IAEA GEA

A A x I VAEA xen



Note The book unites UA for AYA
and AA for FLA

Ey Let A 1,23 2,33 35,63 Then

A 1,2 U 2,3 U 35,6 1 2,3 5,6

and

AA 1,23 2,331125,6 123



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



Ex Let Bn tn 2 for each new

B 1,2 0 I 2

Bz 1,2 0 I 2

Bs 5,2 0 I 2

Then Ii Bn 1,2

Proof Left to you

And É Bn 0,2

Proof Each Bu E 0,23
spy
if BnE 0,2

Now let XE 0,2
By the Archimedean Property Bonus
Problem 6 there exists me IN
such that ex

Thus X eBm tm27 and so xeÉBn
That is 0,2 En Bn a



Ex Similarly if Cn C t 2 then

I Cn 1,2 and I Cn 0,2

Thy Let It be a non empty set of sets
Let A EA Then

A A E Ao ÉAYA

Proof Let xef A Then for all AEA xeA

In particular x eAo Thus ILA EA

Let xe A Then there exists some AEA
such that XeA because we could take A A
This means xeye A Therefore A GAYA



The Generalized DeMorgan Laws for sets
Lets be a set and let It be a set of sets
Then

i S Y A IL SIA

i SI A A Yea SLA

Thy Generalized Distributive Laws forsets
Let s be a set and let It be a setof sets
Then

i S n Y A Ye SMA

Ii S U AAA A SUA



ThePowerset

Def Let A be a set The powers of A
denoted PLA is the set of all subsets of
A

PLA S I SEA

Ex A 1,2 Then PLA 0 13 23 1,23

If A has n elements then PLA has 2 elements



Def An
ÉÉd É list of two objects

in order

If a and b are objects then a b denotes

the ordered pair with first entry a and second

entry 6

What do we mean by in order

FundamentalProperty a b c d if and only if
a c and b d

Ex If a 6 then a b b a

For
any a a a is a perfectly fine orderedpain

Compare with sets
a b 6 a

a a a



Aside There is an implementation of orderedpains
as sets To do this define

a b a a 63

Then
you

can prove that a b ad arc andbad


