
 

Warmup Prove that

f R1 3 IRI I
X 3

is a bijection

Cardinality

What does it mean for a set A to have

exactly n elements

Ex A 4 red has exactly 3 elements

How do we know We can list them
1 4
2 red
3

This is just a bijection f 12,33 A
surjection every

element in A is on the list

injection no element inA is on thelist more thanonce



Def Let A and B be sets We say A and B

havethesamecardinality denoted IAI IBI
if there exists a bijection fi A B

Boot A and B are equinumerous A B

This is an equivalence relation

Thy Let A B C be sets Then

IA Al Reflexive

If 1A Bl then 1131 1Al Symmetric

If IA Bl and 1131 14 then IAI ICI
Transitive

Proofshett ida A A
x tox

is a bijection

If fit B is a bijection then

ft B A is a bijection

If fi A B and g B
C are bijections

then got A C is a bijection
q



If A is a set and new such that
A and 1,2 in have the same cardinality
then we say A has cardinality

or A has

atynelents and unite lal n

We also write 101 0

Def A set A is finite if either
A 0 Lie I91 0

or

there exists ne IN such that lAl n

A set is infinite if it is not finite

Ex A 4 red IA 3

Ex B a b c 2 1131 26

Ex Is there a set C such that 101 3
and 14 26 No



Thy Let n me IN u 03 If A is a set such

that Alan and lal m then n m

Proofiden
IAI n means there is a bijection f bon A

IAI m

g l m A

So g of l n I im is a bijection

If n m this can't be injective
If nam this can't be surjective

Ex IN is infinite

Why Let new and suppose f l in IN is
a function Set

m maximum of fll f 2 flu
Then for all ie l n Fli Em mtl

So fli mtl showing that f is not surjective
So f cannot be a bijection



Ex Similarly Q and IR are infinite

WARNINI It
may

be tempting to write

IN D

101 0

IRI as

We will do this

As we will see IN Q1 but IN IRI


