
 

Warmup Let A co n I ne in
TER oxen

Find YaA and A A

Ex Similarly if Bu C tn 2 then

I Bn C1,2 and I Bn 0,2

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

AIA 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



CartesianProducts

Def An orderedpair is a 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

CartesianProduct

Def Let A and B be sets The Cartesian

product of A and B is the set

AxB La 6 I act beB

Ex Let A a b c and B 2,43 Then

A x B Ca 2 Ca4 6,2 6,4 Lc 2 Cc 4

We write A AXA

Ez RZ IRXR x y I XERandyer
is the usual Cartesianplane



Ex IN x2 m n I me IN nez

27 2 21 m n I meZ nez

Picks
Note that IN x2 EZ E IR

For sets A B C we can similarly define

A xBxC a b c I a cA beB cec
Ponderedtriples

More generally we can define the Cartesianproduct
of n sets to be the set of ordered ntuples

Ex IR IRXIRXIR x y z I x y z e IR

IR RxRyR_ x xz xn I each x ER


