
Infinity-andtkyonds.is
Countable set :
Inn

-
5 is Finite

,
or

-
there exists a function f- :S→
(or f : Al→ s) that is a bijection .

( S and N have the same cardinality)

Example :
mm

f- : → { 2,4 , 6,8 , - - - }

f-Cse) = 2x

one- to - one : ffki) -_ f- (b)⇒ 2M = 224 ⇒ KI = Nz

onto : y c- {214,618 , _ . _ } , let D= 12 C- Al , ☒ =L



Alternativedefinition.is
is countable if there exist a function
f :S→ N that is one- to - one

¥0
N

Informal interpretation : f- " orders " the elements of S .

ⁿÉÑÉÑÉTmvt have a finite rank
=



• If s is countable and TCS
, then T is countable

sJin
- -

I 2 3

-

Preserve the relative order of elements in T .
-
each element in T has a rank that is at most its
rank is S .

-
each element int has a finite rank

nÉñ fog :T→N
• ¥
,

! s
. fog (a) = f(glad

1- is one-to-one
T gcse)=n s f. s→N A

one- to- one



• If A and B are countable, then An B is countable

A (An B) c. A

Ñ
"

B since A is countable
,
then

An B is also countable .

• If A and B are countable
,
then AUB is countable

A- = { ai , ai , a} , _ . }

B = { bi , bz , b} , - - - }

Consider AUB = { ai , da , a} , _

- - -
-

,
bi
, bz , b3 i - - - }✗

A v13 = { ai , bi , ai , bz , as , b} , - - - - }

Rank of bi : Zi

Ai : Zi - I



Is I countable

If { - - - , -3, -2, -1 ,
0
, I , 2 , 3 , - - - }

2 = { 0} U N U {-1 , -2, -3, _ . _ }
---

countable [ f: { -1 , -2,-3, -3→At

Ffa)= -k\/
is a bijection

countable



•

i Another
way :

7 Find the bijection÷

:;≠¥-:÷
.

0 6

8

:

2 N

for)= /
" " °

(Bijection)
\ -2N -11 n≤ 0



IsQcountable_

If A and B are countable , then AXB is countable

A- = { ai , az , a} , . _ . } B. = { bi , bz, bs , - - - }

at (ai , bi) (ai,bz) ( n -

f
"

92%2 , bi) d.
.

we can
"

think
"

of IQ

as a
"subset

"

of ZxNAY

i
"
as
" (aib)



¥
,

a ,

Pairs in the triangle
"

1-12-13 -1 - . . - + (i+j- 1)
↑ I
j /

rank of @ iibj ) ≤

i-2-m-i-j-D-li-i-izci-I.tai.it
a-j→

(itj -1 ) - i + I = j



IRisuncountabl.eu (Yay ! )

There is NO bijection f-
F-

f : → IR

Proof by contradiction : Cantor 's diagonal proof
Let f- : → IR

. We will •nstruct KEIR

such that no i. c- satisfies f-Cider .

So if f- is a bijection , we have a contradiction

( it's not onto) .



First for every re IR, we will refer to the

ith digit of IR as the ith digit following the

decimal point in r 's representation .

r FEE.
•ÑÉÉ

We will make R= 0 . Xi Xi Xs - - -

where digit ai ≠ ith digit of fÉ⇒
-

well defined concept



l?⃝- ,

how to change digits ?

a :I¥☒
•

☐'☐"☐
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a- 0

. Niamh
,

_ _ .

There is no i E N such that 9

f- (E) = x because x is

different from flit in the ith digit .


