
 

Warmup Let A and B be sets Show that

A c AUB and BE AVB

HW 19 You showed An BEA and A NB EB

Recall XE AUB e x EA V x EB

x EA n B e x eA AGE B

Many theorems from logic translate directly
to theorems about sets

Lemmy Let A and B be sets Then for any object x

a X AUB if and only if x4A and x4B
b x And if and only if x4A or x4B

Proof a XX AUB E x e AUB

GEA xEB
xeA a xEB DeMorgan

64A x B

b is similar using the other DeMorgan Law A



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

i S AUB SIA n S B

i S ICAN B SIA U SIB

Proof i We'll show both containment

E Let XESI AUB Then XES
and x4AuB By the Lemma x4A
and x4B So XESIA and Xe SIB

Thus XE SIA n S B

Let xe SIA n SIB Then XESIA
and XE S B So XES and XEA
and XES and xEB Since x4A and

x4B we have XEAUB by the lemma
Thus because xes we have XESICAUB

ii is similar



Similarly one can prove the following

Thy Commutativity of u and n
Lef A and B be sets Then
i AUB BUA
ii A n B BNA

Then Associativity of U and n
Let A B and C be sets Then
i AUB UC A U Buc

ii CA n B NC A n Bnc

Thy Distributive Laws for sets
Let A B and S be sets The
i SA AUB SMA U SMB

ii S UCANB SUA n SUB



Man well ÉÉÉea script 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 g A

and MA for FLA

Ey 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

AA 1,237 2,331 2,56 23



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 AMAMA 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 An tn 2 for each new

A 1,2 0 I 2

Az 4,2 0 I 2

As 5,2 0 I 2

Then ATAn 1,2

Proof Left to you

And 11An 0,2

Proof Each An E 0,23
spy
I An E 0,2

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

Thus X eAm tm21 and so XE ÉAn
That is 0,2 En An a


