
 

Warmup Prove that the function

fi IN INIT
X 1 XH

is a bijection

Def 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

First more on finite sets

Thy Let S be a finite set and TES
Then

Tis finite
ITI E ISI
IT ISI if and only if T S

Proof Book Thins 13.30 13.33



Con Let A and B be finite sets and
let f A B be a function Then

If f is an injection then IA EIB
If f is a surjection then IA 21131

Proof Suppose f A B is injective Then

f A Rnglf
is a bijection Hence IAI IRngCHl
But Roy f EB so Ing f I a IBI by the
Theorem

Together we get IAI4131

Suppose FA B is surjective Since B
is finite IBI n for some ne IN so

we can write

B bi bi bn

For each i c 1 on let aieA be suchthat
f ai bi



If i j then f ai b by flag so

ai taj
Thus I an an n But an an EA
so n I IAl Since IB n we have

IA Bl
Or

The contrapositive of is the

PigeonholePrinciple Let A and B be
finite sets and f A B a function

If IAI Bl then f is not injective
A set of pigeons
B set of pigeonholes
fiA B puts each pigeon in a pigeonhole

Then there is a pigeonhole containing
more than one

pigeon

Ex If a az as a ez then the difference
ai aj will be divisible by3 for some ifj



Ex Suppose n people are at a party
Then there are two people who
have the same number of friends at
the party


