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2025

- Bad/good news :
any

finite

document (e .g . your PhD thesis)

is merely an element of ASCII
*

-> ASCIIAjection ,N

bijection
& objection-

Countably infinite- -

- Countable Finite ~ Cobly-
-

Infinite

/ASCIS) = 128
,

an alphabet



Great news : there is no

surjection :

f : ASCI** - Power (ASI
*)

Hence take we'll explain
-
f = Language Recognized By

so there exists a language that
is not recognized by any

&
Python

I program ,

and
C +T

APL we can describe such
Fortran a language "explicitly-> Haskell



Admin
&

DYou should send a test

assignment to gradescope
well before 11 : 59 pm on

Thursday---
& If you aren't yet or

gradescope as of today :

email : If ecs .
rba

.ca

Subject : ---421--
.
(URGENT



New today !

AHUBE
-

a subset of [
*

& -

an elementofower([
*

)

(5*: 500E'v5"v
... strings over 5)

e . g .

Primes : [2 ,
3
,5 ,

7
,

11 , ... 3

OBD = 51 ,
3

,
5

.
7

,
9

,
11 , ... 3

over E-40 ,
1

,
2, ..., 93



PH - D-THESES-UBC .UP-IDS

language over DSCIT

& finitei alphabet



ASCIJ

bijection
ASCIS = (1 ,

2
, - ..,

1283

ASCIT*jection 22, - .., 1283
*

21 ,
2

, -- 128]
*

- S &, 1
,
2

,
--

,
128

,

(1 , 1) ,
(1

,
2), ... (128, 128) ,

(1 .%1)
,
(1

,
1

,
21

.
-- Y



& set
,
S
,
is countable infinite

if there is a bijection

f : S + 1 : [12
,
3
,
-- - )

OR
, equivalently

--- h0 ,
1
,--- 3

or

Q : Grational numbers)



- S &, 1
,
2

,
--

,
128

,

↓ If I
5, Sy Sy "Siza

(1 , 1) ,
(1

,
2), ... (128, 128) ,

↑ X
Siso Sin

(1 .%1)
,
(1

,
1

,
21

.
-- Y



Equivalently ,
S is cutably

infinite if

& S is infinite and I surjection

f : 11 - S

② S is infinite and injection

fis- 111

(S
,

111 = (4 ,
2
,
3, -)



ecticsury

[1 ,2 -> G13
11+ |

21 1

Soon we'll see infinite Sets

larger" then 1 ,

ASCIT*,

such as IR
,

Power(D)
↑uncutabl D
retrends

infinite

bij
IR 2 C

IRIO D



Thanks
Soon---

MPH
-

Power (104--,
Injection IR

Or : 4
.
2 [Sip]

IR are cracutably infinite

Power(ASCIT" "



Example : Let's show :

Q is countably infinite

12345

↓: etc.

S



"
Y
112 ,/

in t↑
Str , Sy ,SpSiSe

Si = it rational in sea
%1 2

,
4

. 131 ,
%12 ,% --



= Q
fil-o

i

i Six it rational in

Sequenc

" ,-
·

sit f is surjective

"Size of 111". Size Q

(11) >10



, , 2, l, "

-
& there is a sujection

S +T

2 there is a surjection

T + S

Q : Is there a bijection
S +T



Homework due to Juf .

inspirit by-n
--- A

.

H .

I

Class ends

Si
I 2 3



Homework S
.
Dx - (2)

3

1x 2 -3 (2)

1 + 2 + 3 -

G(2)
10(2)

iS

"triangular numbers"

108th number

(2) = 10(v)



1sk(T)

ifIf surjectiv +T

( & injecti+ &

is
for us

, they're the

The nethe sujece

Same


