
domain codomain satisfies 3
↓ I 7 properties

let f : ABB be a function .

f onto :

-
"there exists" ↓

Fbe B · Jac A . b .·--I -

"for all"
Fa , EA , VazzA

A B
f 1 : 1: Fai

, 92 +A

RA: =7 Af(az)

--

8 -8 ⑳->
A B

recall
set builder notation : [x=Z: 21x3

"Such that"

I "for integers m,n ,
if

misdir . by 3 or n is div . by 3
,

then mn is div . by 3"



let D(X) be "x is div . by 3"

me2 ,
2: n

be B
: JacA : f(a) = b .

--

* be B0]acA : f(a) = b

Note :

let : At B be a function .

f :AtB is onto => /Al = /B1

f : At Bis 1 = 1A1- (B
f : A- B is =) 1A1 = 1B1 ↑a bijection

orem 9 . 13 (PigeonholApprinciple ,

Let A , B be sets f : ATB be a function
.

↑



⑰⑰?sta!Bl , men there are -az EA such that f(a)= flaz) .
·I

92
·
-

1) Write a fillly quantified statement&
al

~expressing

2) How does this relate to !

1) 1AK 1B1 = Ja,qzEA :

-f(a))= f(az)

= a,, actA ,
(a

, +(2) : (A)>(B1 = 7 f(ai) =
f(az)

"There exist different a , as from A

such that if (Al> (B1 ,
then f(a , )=f(az)"

2) p
= q 19

= 3 - P

- -
f : A & B is 1 : 1 = < /Al = 1B1
1AD1B) => f : A BB is not 1 : /
-



⑱of PHP :

The PAP is the contrapositive of

f : A + B is 1 : 1
= > (A) = /B1 ·

is

The "pigeon" way of thinking of the PHP:
suppose you have A of pigeons
(A) = n+ 1

B , get of cubbies , IBI=n

Each
from geon from

A flies into cubby
-

-> (a) =

pigeon a's cubby .

-B 2 pigeonsO O---- share a cubby .

A B

claim among the people , at least 2-

share same birth month .



prof
Let A spigeons) be the set of B people .

Let B (pigeonholes) be the set of
1 months .

Let f : ArB f(a)= a's birth month .

is f a function ?

1) each a has a birth month

2) each a has only I birth month
3) each birth month is in set of 12

months
.

Note that !123=7 1AK 1B1 .

Thus , by PAP Ja ,
azfA S .

A
.
a , far

/
and flai) = f(az) .

That is , there are I distinct people
a , and as such that their birth months
flail and flaz) are the same .




