
CPSC 421/SO1 Sept 11 ,
2024

Last time :

(1 : /E* 1 : Ii)

& [ *, 11 are countably infinite

Power (G)
,
Power ([

*) are uncountable

T

Today : Generalized Cantor's

Theorem :

- an example
- a proof
/ M

Some decision problems
are "unsolvable"



Admin stuff!

Office hour locations announced

orApiazza : there is an issue

with ICCS having limited access

after 5p...

Gradescpe/Piazza :

I you need access to

Piazza
,
or aren't on Gradescope.

email : / To : jf y rbc.

Subject : CPSC421
,
SID



Generalized Cantor's Theorem

example :

(1) Ursula Le Guin has written :

The Dispossessed
The Left Hand of Darkness

The Lathe of Heaven

(2) Daniel Abraham and Ty

Frank have cowritten

Leviathen Wakes



S = & Ursula ,
Daniel

, Tyl
a smaller set than

B : 4 Dispossessed
,

Hand
,
Luthe
,

Wakes ?

Cowritten ! S+ Power (B)

given by

Cowritten (Ursula)HandvanS

Cowritten (Dank
S Cowritten (Ty)

T & Wakes 3



B
1447

Did
s 1 b = b b = b =

couriteb-
Dispo Left Lathe Wakes

S = Ursula yes yes yes no

5 = Dan no nu no Yes

soTy no no no yes

↑

S

Partial info : Injection S+ B



True Partial Info

b = be b= by

Dispo Left Lathe Wakes

S = Ursula
yes

5 : Dun no

s = Ty yes

I b b
-

yes
ho no

1 ?T = &Disp, 3
T = [Disp3 , &Disp , Lathe]



No E
b = by

Dispo Left Lathe Wakes

S = Ursula

S

↑ yes
5 = Dan no

S = 1
Y Yes s

-

B b

⑦ ig n
no

S - B ①
not an injection



Itot

really
be b = byC ..how thing

happen Dispo Left Lathe Wakes

Se Ursula
yes

5 = Dan no

s = Ty no s

-

I b ⑭
& yes

ng

⑪
no

S- B not

an injection.

Homework



Generalized Cantor's Theorem :

Injective form :

Let mufsto be an

Injection ,
and

tPower (B) .

Then

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

f.



& alphabet
= frnite

, nonempty
Set

& E :S'vS ...

is

·any subset of [
*

S is

also a subset of EX



Edigres [04-9]

PRIMES

= 42, 3
,
5
,
7
,
11
,
13
....]

cits
EVEN-Primes = [2]

gits



DIV - BY 3

= 40
,

3
,
6
,
9
, 12 -- 3

c Edit
046 is dir by 3 !

BW-BY-3 - ALLOWING -·ZenoEs
↑

= 40 ,
3
,
6
,
9
,
00
,
03
,
06
,
09,

12
,
15, . ., 99 , 000,

003
,
006

, 009... Y



BW-BY-3 - ALLOWING -·ZenoEs
↑

- AHD-WE-ALLOW-THE
- EMPTY -SIRIIDG

-[G ,
0
,
3
,
6
,
9
,
00
,
03
,
06
,
09,

12
,
15, . ., 99 , 000,

003
,
006

, 009... Y



DLV . BY - 3

Computer
22 ++ No
Input

(Algorith

2- Yes if
(Algorith



& language over 2
: 50 , 1--

-,9)
digits

is a subset of [ *

S all langesa
- Power([*)

Decision problem over E

[
*

- (yes
,

no]



Given

f : 2
*+
+ Eyes , ro]

wo associate the language

f
"

(yest

- (sc(
*

/ f(s) + yes]

c
*



Pour([*) is uncountable

Algorithm in C
#

EASCII

Alg in Python
#

[ascin

S Alg in your favorite language)
#

[Asci


