
CPSC421/Sa Sept 5 ,
2025

-> Last time :

Ultimate goal :

O - How not to solve P vs
.

HP

- How to (meybe) solve P us.P

& first 2 weeks before the

drop/withdrawl date :

- Uncomputability in CPSC 421

- [S) Sis a set st . S&S]

① Cantor's Theorem



Admin :

& Homework #1 (group work)
is due 11 : 59pm (Pacific Time

September 11 (Thursday)

on gradescope , via Canvas (?)

[Homework is "stand alone.?]

② New problem this year !

③ Curment class sizes :

T
Workday



Write subca
Subject : ---421 --

Joel frieden

Computer Science UB



- Russell's Paradox is easy to

gloss over . If the paradox is

obvious
,

and obvious how to

fix
,
then you might ask

your favorite"DI"

how long it took the

planet's mathematical

community to come to a

standard
may

to resolve it .



The baber shares each person

& who doesn't share themself



Cantor's Theorem: Let S be

a set
,

and fis - Power (S)

a function. Then f is

not surjective ; namely

T = GsS(skfis)]
is not in the image of f.

[amely ,
if you assume that

teS satisfies +(t) =T , then

you get a contraction .



Review !

surjection

Injection

bijection

image
Power (S)

c
,
k

,
]

,
7,

sit- such that

& blah/blahblahblah]



Example of Cantor's Theorem :

S = 41 ,
2

, 33

S = Ga ,

b
, c)

↑workca
isa

S : ASCII

fis + Power (5)

-(s (i ASS/ thepasm



Let S = [1 , 2 , 3)

Power(5)

44 , 413 ,
423
, 933 ,

5423
,
&2
,
34

,
413]

,

5]
Let f : S - Pow(S)



f(1) = 41 1
2
,33 : S

f(2) : 33 = 6

f(s) = <23

T = (ss(S4 f(s)]
&

is IET I

is 1eflis ? 16 (1 ,2,33 :f(l)

(cf(i) 1 T



·
↓

is to E(S) ! b

Its i

T = 4 ,

2
, 3)



Imaginary Student

37' tall Yes

indi
nea

T= 42, 33

canot equal f(i) : (c)(1)
14T

f(n + T



f(2) = 0
,
2()(2)

zcT

Power(s)
= 8 - 23

348
&

-> e

O

: I no sujet



1[crasha
/quake e- 31 = 92
There is surjection

-E canvesualy workingthis
many
-

~

9L 92

Hote : Vn = 0, 1,2,3,... n zh



Let f : S + Pour(s) ,

let

T= (ses)sef(x)
then +S

there exist noteS sit
.

fiel : T for the

following reason :

(Proof by contraduction)



Either : +f f(t)

or + f(t) &
If +C f(t) :

toT

-I
If t f(t) :

eT
,

ThsIsefIsl]
so false that tHf(t)
true - tef(t)


