
Announcements

1) H W # 7 due last day of

classes

2) HW # 8 up for study purposes ,

not for a grade



More on Cardinality
-

Recall definition : two sets have

the same cardinality it F

a bisection 4 mapping

between them .

we showed Card ( /N)= card ( z )



Definition : A set S is said to

be countably infinite if

F bisection 9 :S -7 IN
,

i.e.
,

C and (5) = ( and ( IN ) .

We say a set S is countable

if it is either finite or

Countable infinite .



Example : ( Zana 22 )

Define 4 : 12-722

Al n )=2n .

Then 4 is a bisection ,

So 22 is countably infinite
.



Theory : Let S be countably infinite
.

Then any Subset of S is Countable .

proof :
 By applying a bisection .

we may reduce to S= IN .

Let T be a subset of IN .

If card ( T ) Los
,

done .

If card ( T ) =D ) then

T has a smallest element ,

ni .



Define 4 : IN -7T inductively by

1) cell )=n ,

2) 4 ( 2) = smallest element of

T\{ n
, ) = na

3) 41 3) = smallest element of

T\ { ni
,

nd = nz

In general , 4 ( k ) .

- smallest element

of T\{ ni
,n2)n3

,
.  - ink - I ] .

Check this is a bisection !

s



Theory : Q is countable

Proof Pick two primes

ptq , ptq .

Note : { pnl new } is

Infinite and a subset of INI

hence countable .



Define 6 : Q → 12 by

If 95 is in lowest terms ,

6( F) =

p9qb
if fs > 0

eco )= o

6( of )= - paqbif of < 0

With b=l
,

a EIN ,
we get

{ pnlneln } EQCQ )

⇒ QC a ) is infinite .



Why is a injective ?

Unique factorization

:



theorem : 1 PG)| > Is It sets 5



Theory : [ 0,1 ] is uncountable


