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Today :
- ISK(BI

,
151 : BI

,
ISKIBI

- Generalized Cantor's Theorem

- yes/no view
- strings
-

Last time :

S + Power(s) can

never be surjective. Usually:
S + Power (B)



where B is "bigger" or
"at least as large as"S
S

Defi

Wewrite
,
for sets

,

S
,
B
,

Ef
Isl /B). There is

an injection S + Ba

-

We write ISI : /B) if there

is a bijection S + B
.

-

We write ISKIB) if



Isl < IBI and IS) IBI.

For finite sets
,

ISI
,
IBI the size of S,

the so of B
,

0
,
1
,
2
,
---

-

ISl = 2
,
S = [1 , 23

IB1 : 3 , B
= (1 , 2,3]

Chere SC B)



1- 1

2 -> Z

3

S B
So ScB

,

IS)-IB)

Example :

111 = 442
,
3
. - - 3

Q = positive rational

numbers : EtiFist
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,
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DT : 11.
,
"

,
"2
,

34 , ,

4/1
,
312

,
43 , "41 --

Then

&: "I , 2 , 2
,
3 il , --

f I
116: 2345- -

I = "maps to
"



Gives a bijection
(injection)

f :* - 11)

A
We say that S is count bly2
-

↓

infinite i there is a-

bijectin

S + 11)



Say [ is an alphabet if

3 is a finite non-empty set.

For k = 0
,

1
,
2
,
---

[k - "Set of strings of length
k over E"

= EXEx -- *E
-

↳a copies



e . g. [ = Ga , by

50 = 433 E :empty string

E = <(a) , (b)]

5 = <(a ,2) , (2 ,
b)
,
(b ,2)

,
<b
, bl]

= [aa ,
ab

,
ba

, bb]
Se of all strings over [

E* ErSivSv . -- .



e .s. [ = Ga ,b)

[
*
= [E ,

a
,

6
,
aa

,

ab
,
ba
,
bob
,
aaa,

aab
,
--

- 3
(typically list [ *, or a
subset thereof

,
in order of

increasing length
,

within that

in Lexicographical (dictionary)
order

.



Plain ! For any alphabet
,
E
,

[
*
is countably infinite.

e . g . E : has

E* [E ,
a
,
ac

,
ana ,

acaa,
-

wow a

↓ an a
1
,
2
,
3
,
4
,
--



e .g . E = Ga , by

Length &-
G (E - Empty string I

- D

Length (2
b- 3

a

I s sbb

↑



What is yay3
↳

41 , 23 + E

I
154:
1512

[13 - 2 1i : 11

b + 2 15%:
~m

5= 45
(d + 2)



1 -> el of [

2 - eh of E

(a ,b) = ab

1+ a

2 + -b

(a , bib , a) = abba

2
↳



2 : hab, db

aabbda

! a
1- a

· 3
d
C



5 = 44b] It

E [1 I

a L 2

bit 3

ac - 4

ab 1 S

ba

bb



This idea gives a bijection

[
*
- 1)

therefore injection

![
*
- 1

141(4)

15
*

1 = 111)

Sc Pow(S) -

s -> Losing Power(s)



Cantor's Theorem : There is

no surjection

S + Power(s)
Hence : 1Sl # Power(s)

soIs) < /Power(s))



Ek
- [x

..

+&
~

k acpies

&
I -> E

E&i ↓
~
mp [k] + E
[k] = Gh -- ,

k]



Car : Power (11)

Power ([
*)

,

alphabet

E

are uncountable.
-

[
*
- 50E'rs .-



Erha ,b)

accaen

↳ #E
E

*I# a

El-GreppinsAs y



Generalized Cantor's Theorem :

Injective form :

Let hiS + B be an

injection ,
and

tPower (B)
.

Then

T = (h(s)/seS and h(s)kfis)]
is not in the image of

f.


