
CPSC421/501 Sept 8 ,2023

"In
every math class there is

an expert on the empty set .
"

Heard in 1980
, by

George Mackey , 1916-2006



Last time !

Alphabet
, symbol [letter) , string [word]

E,
"

, *: E
"

-

Set S : Power (S) : Gall subsers of S}
-

Today'

Define : "Decision Problem" "Algorithm"
Build a problem for which there is no algorithm

-

Thm : If fiS+ Power(S)
,

then

T = 45S/s4f(s))
is not in the image of f.



Generalization : Let f : S'- Power(s)

be a function (S'
,
S sets) andinsurinstunu Then

T = 45S)s4f(g(s))
is not in the image of - .

-

Subsection 2. S handout :

Vascomputability in CPSC421/501
-

↑



3 prefs [A
,
B
,
C say

that

A thinks that GA ,
B
,
C} are boring

B "no one is boring

① are borny

C &I "GA , BB " "

<C " . c is not buil
-> : GA ,

B , c - Power([ ,,(3)

!e) - 40,3->(B) = 4



f(x) = [ subset of SA , B,

That prof X Niews

ars boring]

Let

T = 4px 4 ,,c sit
,

p thinks that p is
not boring ,

i
.

e . p4f(p) 3

T = (B , c



⑱)= D , B,
fl

↳O

Bef(B) = 0 Yes

↓- f(x)
= [x , B] yes

Why is T + f(r)

A f(B)
= 9 , B , <3

T = GB , 13

B = (A) A T
-
-



Centers all students

-Student 1
: no

-

Oppenheimer
C W
-

Example :

L

< I
im 1st re

Barbieen-> Student 2 : no

2001 : Space Gdyssey Stendent 3 :

Yes

Plays Piano =>Student 4 :
NoT -

Plays Guitar - Student S :

no

Burn Before 1970 Student S !
no

Taller then 7.ft I Student 6 ! no

Do yau have ? I Student 6 : Yesbrown eyes
ene

opperheroS -- S-=> Students



Map :
fiS- S'

function : "

7 : S -> s

Supp ,
Bar

,
200

, ...b - [1 , 2, --, 64

Create student (imagery) that

can't be in 1s rew !

Student" X

X : has seen Opp barn befre
12

· Barb 1970

has not "
2001

plays guitar and pieno ,
more than 7 It tall ,

does not have brown eyes
,



We have

① Surjection g :
S + S'

Image ofg
(g(s)/s - 53

the set
of

things glssiseS
of the

farm

-

Sujective
gis (rssurjecial means imagelg)=f'

Onto



Intuitio : If you have a

surjecting
: St S'

,

then

size of S > size of S'

/

ISI - S

⑳

--
-

· e&
->

er

:-
/

S
9 : S
-



far any seS

we ask does gls) have

property S
.

Student (i

no Opp , Bub , 2001 , 1970 ,, rat

yes Epiano , gustw]

Student 1 -> Epiano , gite]

Student Int E os girl
am elt of S



!and
Street E o gee

Make stone Student X has

yes to some subset of S

That ensures X= Student /

T= (s)s4f(g(s)3
Sit . I cannot be anything in image(f)



This shows that Cantor's
Example : Thm is a special cuse

S' = S [of Generalized Cantar's I
Theorem

g) : S' - S

identity

9 : S + S

T= 45)54f(g(s))
= [s)s * fis


