
 

Warmup List all subsets of

I

1,2
1,2 3

Ex Let meIN 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 EB
and BEA then A B Antisymmetric

For all sets A B and C if A EB
and BEC then A E C Transitive

Note I and divisibility have these same 3 properties



Proof we proved last time

is our definition of set equality

Suppose A EB and BEC This means

xeA x EB is true for every x

and
xEB x EC is true for every x

To prove A EC suppose xeA for some x
Then x EB because A EB Thus XEC
because BEC

Therefore xeA XE C for every x so

AEC



Algebraofset
Def Let A and B be sets

The union of A and B is the set

AUB x I xeA or xeB

The intersection of A and B is the set

An B x I xeA and xeB

The relativecomplement of B in A is
the set

A B x I xeA and x B

Also called setdifference
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Ez Let E ne N I n is even

2,4 6,8
and

P penI p isprime
2,3 5,7 11

E UP ne INI n is even or prime
2,3 4,5 6 7,8 10 11 12,13 17

En P ne N I n is even and prime
23

E P 4,6 8,10

PIE 3,5 7,11

IN IE ne INI n isodd

1,3 5,7

ELIN 0



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

Ex ARB EA ANB EB HW 18



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


