
CPSC 421/50l Sept 6 ,
2023

"In mathematics you don't understand

things .

You just get used to them .

"

- John von Hermann

My alternate form :

15

In mathematics it takes time for

·deas and examples to sink in
.

"

Course website :

https : //www
. (s

.

ubc
- ca/njf

/courses/421 . =2023/index .

html



Material
! Standard I term into to

CS Theory · The main paint is that

certain "Problems :

(1) are provably unsolvable
e . g ,

the hatting problem is undecidable

(2) may seem approachable ,

but no one

knows how to salve them in polynomial
time ; if you could do so,

then

(1) P= HP (2) You win 100 USD

(minus applicable taxes (
e

. g : SAT
,
3SAT

,

3COLOUR
,

PARTITIO , ---

Lie follow textbook [Sip] + handouts



Discussion ! please post to piazza page .

If this fails
,
please email

To : jfecs .
rbc.

Subject ! CPSC421

OR

Subject !

CPSC501I
-
-

Grading :

421 : (10%) max(h
,
m

,
f) +

(35% ) max(m ,
f) + (55%) + ,

↳ = homework
,

ms midterm
,
I: final

501 :

180%(e)+ (20% ) /Present)



Individual Homework : You must write

up your own solution
-

Group Homework
! You can make a

group submission , groups =4 people
-

You will pass (50%) the course if on

the final exam you can

① Write a 100% correct DFA algorithm .

② " 12 14 "Turing machine"-

100% correct =f you also explain
how these algorithms work

.



1S 2 weeks :

Uncomputability in CPSC421/5011

Aphabets, strings,powersetLanguageSee

problem" for which there is no algorithm"
- Proof of Cantor's theorem related

to many "paradoxes
-

- Halting problem is undecidable

- Use Python algorithms for now ,

later we use Turing machines



Terminology & Doxation
:

1
,
I

,
I

Alphabet , string , language , power set

I
,
"

,
*, Power (2*)

, Epsisi : EdigitsI
PRIMES

,
PALIYDROME

,
DIV-BY-3

,
---

I
-"Problem" : "Decisio Problem" : "Language

-

Algorithms" expressed in Python

Cor in C ,
in Javascript ,

in APL
,

as

Turing machines ,
etc . )



(Sip]

R = real numbers R

11) = natural numbers W

- [1 ,
2
,
3
,

-- 3

Tr
.

= 60 ,
1
,
2
,

--- 3

I - G...2, - ,
0

,
4

, 2 -- 3

·Zahlen
S

Alphabet : finite
, non-empty

sit
,
offer use [

- 256ASCII
Epscit characters



Offter

2 = [a3
or

Ga , by

or

Eeigits [0 ,
1
,

--

, 93

Elements of an alphabet are

symbols (letters)
-

I" = [ +
. . .

S
ne
k cupies

2 = [2
,
b)

,
[2



E = ((a ,
a)

,
(a

,
b)
,
(b

,
a)

,

(b
, b) 3

also :

G as ,
ab

,

ba
,
bby

as is really (a ,
a) [2

<" (strings) of length e

[ = G(a ,
a

,z) , (a ,
2

,
b)

,
-

- ,
(b

,
b
,
by

- Gaaz ,
aub

,
--

,
bbb]



(* = I E
k = 0

,

1
,
2

,

--

( . 9 - 2 = [a]

S
*

= Gab
*

= 42 ,

a
,
ca

,
aaa

,
. . . ]

1") = 151"
Y

so 12 % /2): 1size



52 (m(1 , 23= []
[0 x (mups 4 + 5]
So = G23 where

E is the "empty string"
-

S

[a , by
*

- 42
,

a
,
b
,
a2

,

ab
,
ba

,
bb
,

asa
,
acb

, -
-- ,

bbb
,

acca
,
- 3



S x = E
12

concatenation

Se x E - [
↑

Sy ↓ [ = 4x , b]

↑
abe bb ababb

So X S
2

I Si
↓ ↓

E aa EG2
- ac



S
*

- set of strings over I

swords)

if S is a set
,

we use

Power(S) to denote the

set of all subsets of S

S = 41 , 23

Power(1 ,27)

= G6 , 213 ,
423 , [123]



Power([1 ,
2

,33)
= 40 ,

413 ,
[23

,
933 ,

41
,
23 , 94 ,33, 92 ,

33
,

(1 ,
2
,33

/Power (51) = 21s
if S is finite



Cantor's Theorem : If S is
-

-

a set
,
and function

fiS -> Power(s) ,

then the image of - is not all

of Power (S)
,
specifically

T= (s)s4f1s]
is not in the image of f,

i. e.

There is no teS sit .

f(t) =T
.



e . 9 .

I

1 21 , 23

2 41 ,
2
,3]

3 1 (1 ,23

1ef(1) = 41 ,23
2

= f(z) = 41,7 ,33

34f(z) = 21 ,23

T = (s)st -13 = 433


