
§ 2.4 Cardinality
.

Ok , the Hotel Infinity teaches us that infinityisweird .

Especially when we compare sizes of infinite sets
.

For finite sets
,

it's easier ! If A  = 11,23 and

B = { 0
. o

,
D } then A has 2 elts

,
B has 3

, so

13 is
" larger .

"



EI Write these sets in order from " smallest " lie . fewest
members ) to " largest

' ' ( most elements) .

IN = { 1,2 , } . . } Irrationals = IR ' Q

1No={ 0,1 , 2,3 , . . . } IR

2=1 . . .
, -1,0 ,

1
, . . . 3 ¢

Qt=f Plqzo ,
etc} ( 0,1 )

Q [ca
÷all turn out to have all same

' '
size

"

Same "
size " ( larger than left column )



Bisection bring order to this chaos !

Det Two sets S
,

T are equinumeous if F bisection
S→T . Write :

SiLIT everything in T
• - a

• - •
is " hit " by exactly

• - • one It  in S

idea if S~T
, they he in I :L correspondence and are

"
same set

' .

( with ells relabeled ) hence same size



EI A={1.2.33 and B={ a ,b ,
c }

7 bisection fA→B :

they,÷bg tinsiseokloinnn
" 9

EI A=H2 , 3,4 } and B :{ a ,b,< }
" ' 2*4944

No_bij±possible so these sets have different " sizes
"

Could choose different outputs for fu ) , f( 2)
,

ft } )
.

but
fall will break injeotivity .

EI AH 1,2 , 3,4 } and 1N
(60056: Pigeonhole Principle)

No bjin possible - we can choose up to 4 outputs
but will never be surjective .



EI 1No={ 0,1 , 2,3 ,
. . . } f : Not 'lN

,
for )=n+l

IN = 11,2 , } . . . } Is fswj ? Let me IN
.

Then

m = flm - l ) ,
and m - I E No

.

IN ~/No Is tij ? Let ntm in No . Then

ntltmtl .

EI IN

,z÷#
fort

:lN→7=
- ( m= 1- IT (F) ( round down

,
floor)

4 2

5
- 2

6 3=
; :

bijh ,
so IN -7L



EIIN ,Qt={ EH } ( Cantor )
. . .

0T , £ , oz , Qy , 0g , . . .

We'll construct a bijm
start 1N→ Qt as follows

4 , I , tsytsti " .

Define f :lN→Qt as

2T
,

Qg
,  

Ii¥1¥ '
. . .

f(n=nt± unique #
3 3  33 3

we meet on this
T

' I '  5 ' F ' F '
. . .

path
: : i : :

f a )= 0 f- %) fH=' 13 N~Q+
fH=1 ( = 'll ) fad =3

f ( 31=2 etc
.

f-( 41=42



Det A sets is
...

• finite if S~In={ 1,2 , } . . .

,
n }

• denumetbe if SYN
• countable if S is finite or denumehble !D two cases !

• Unc=tbe if 5 is not countable
.

7 handy - dandy Venn Diagram in your book (p84)

yolk uncountable infinite
it denumoable

finite


