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* Effective procedure

sequence of mementary steps

imput olator we output dato
↳

* 4 -

deterministic
M

funchom f : imputs] - doutputol
Sportial

Lef: A function f is ble if tits am algorithm
such that the induced function is f

* GCD(x
,y) = greatest commem divirod /Evald's

* f(m) = /1 If i is prime

0 oherwise

* grm = nith zime mumber

* him= mith aigit im i

* f(m) = 13 If im it these ore exactly i consecutive I's

otherwise

If I = 3
,
14
...
788582----

f(4) = 1



idea :
- compute all digit of i RitiEs
- check if these ore he digits a im a row No

so is f computable ?

* gra = /1 If i includes at feart i digits im a now

P otherwise

if I = 3
,
14
-..
78582----

141 = 1
&
g(3) = 1
g(z) = 1

g(1) = 1
g(0) = 0

if grm =
1 mem grm= 1

take k = sup fr/ there i digits im or zow imiy
↓

+wo possibilities

* Kfimite gra
= /

if m = k

0 otherwise

funckom gra :

I ↑ ↑ If MEK :

- X zeturm 1
k else

Returm

A k is infimite gra
= 1 m

I ↑
↑ * function grm) :

returm 1



com we use the nome argument for f ? No

f(m) = /1 If im it these ore exactly i consecutive I's

D otherwise

Let A = &m these ore exactly i digits in a how in il
and toke

function fim :

if me A :

returm 1

else
return O

* Existence of mon-computable functions

A characteristics of a good" algoathm
-> Amite length
-> there exists a computing agent which executes the algorathm

-a

Memory rumbounded

-> discrete Steps
,

determistic
,
mot probabilistic

-> fimite limit to mumber and power of imotrumations

-> the computotom com

-> terminate after a fimite number of steps wo output

-- diverge never terminate -> no output



** takon

* N = 20 ,
1

,
2
, - - 3

* A
,
B sets Ax B = /(a ,b)(aeA , be B)

A jet Ar = A x A x ... XA
-

e times

* relations 2 = AxB

m divides M divider = /(m
, nek)/m , kEin}

11

NXN

* functions f : A -+ B
sportial

special relation f = A x B

ForeA
,
kb

,beB,
b)
,
/

,bcf = b = b

eb

Or#0 88

· b'

dom(f) = da Albe B
.

(
,b)ef)

we waite fral=b instead of la
, b) ef

if a e dorff frald
If a e dorif fralt

* ality
A
,
B sets /Al = /B) if there is f : A -- B bijective

--
D - *0 0-
A B



/E /B / if tre is f : At B injective

Af B

⑪-⑭
"equivalently" if there is a sujection 8

: B - A

B- A

8 ⑦ 0
ne

* A countable (demumurable

/Are /IN

subjective famchom f : /N -o A

for far frat ...
ne

ast of all elements of A

* A
,
B countable =- AxB countable

Ioleoni A Qo &1 Q2
---

B bo b, ba
-...

08 Or1 Ore

bo l.0
,
bol Vaz

,
bo /az

,
bol -

dove tai

be /Qo
,
bat las

,
bo loe

,
be -4be ar

,
be 10-1, be /Oz

,
ba --

i I i

* Ao
,
As

,
Az

,
-..

countable sets =o U Ai coumtable
iE/N



* Existence of mon computable functions

we restrict to unary functions over the mortuale f : /N -> IN

Sportial

Tr =

&f / f - N y set of all
fumcom

Fix a model of computation =a set of algorittime A

and given A -at W fa : -e

Fumchoms computable in at

Es = &f these exsts Acat ot . fa = f}

=Nfx)Acc)

Cleorly
Is = I

C

yes

* Am algorithm is a sequence of instructions from a set I
↑
Emite

A = I IxIv IxIxI U ...

=Im
in 1

↑
coumtable umiom of countable retr => coumtable

lat /IN

Now

A - FA
ruzjective

A +- fa

la c / /N



* The set of all functions of
is not countable

Why ? Assum that it is so

1- =(N)

ie . we cam est elements of o

fo f1 fz f3 --

0 foro for faro -

I forz fiz fer -&
Ifm

2 forz farz fuz) -- chomge it systematically
3 i i i if ↓ me I

!

define o
:
/N - NN

arm=
fam/

↑
fam) d

↓ is a function in In so there is me/ St
. d = fr

-> if fm(m)t = arm/r = fam) contro
,dichon

-> if fmmt = d(m) = 0 = fam) /

=> absu

La I mot coumtable = /N
I

* Putting things together
Fa =

11/x/(N) = 17 =0 FA & G

* How many mon-computabee fumchoms ?

· Gira /N


