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effective procedure/algorithm &↓ -> existence ofmon computable

computable function functions

*Inveprocedure

sequence ofmetarysteps

imput dator wo output data

/ot

deterministic
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funchon F : Simputa) -a goutputo)
Sportial)

Ilef A function is computable whenthreexists an algothe
which induces the function

* GCDby) = greatest common divisor /Euclid's

* fims = 21 fMi mee

· h/m) = nth prime number

· gra) = with digit of Th

· fim) = /2 im
tere ore exactly m digite
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↓

f(4) = 1



Lea : - compute all digits of
- check if there ore in digits s in a row NOT

M
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Is f computable ? I don't know !

* gims = 11 ifm
there wa Sequence of d's of length at lose

IfT = 3
,
14
... - 758554 ...

↓

g(4) = 1 Eme if gia) = 1
g(3) = 1 =>mem grm) = 1
g(2) = 1

g(1) = 1

g(0) = 1

take h = spe/ there is in it a sequence of my
consecutive S's

3

two possibilities

* K finite

gimsMem
function g(ms :

If =K :

returne 1

else :
return o

* K infinite

grm) = 1 Um

~ F
X

funchom grm) :

return 1



Can we use the same Erich for f ?

· fim) = /2 im
tere ore exactly m digite

we define A = ( / there are exactly m digits sin)

and

funchon f(m) :

If MEA :
return 1 * polentially infinite program

!
else
return O

* Existence ofmon computable functions

* Properties of a "reasonable" algorithm
-> finite length
-> there exists a computing agent which executes the algorithm

-> memory sunbounded

-> discrete steps
,
determinidic

,
not probabilistic

- finite limit to the number and power instructions

- the computation can

· terminate after a finite amount of steps - Output

· diverge (never terminate) -> no Output



* Math motation

N = 10 , 1 , 2 ,
3
,
-- - )

A
,
B AxB = ((a ,b)/atA ,

be B)

An

=
* relations 2 = Ax B

me divides m divisor = &(m ,
mxk) : m , keIN)

Il

Nin

* function F : A-B

/ partialf
special relation

VaeA Vbib'e B rab)
,
la

,
b) f the b = b

·
damf) = (a A) =beB(ab)=f

instead ofcablef we wate fra) = b

If at domf frat d

If af domify frol +

* Cordinality
A

,
BAl = /BI if there is f : Az B bijective

%. b

- b



IAl /B) If there is f : A + B injective

"equivalent"

·-
If there is a subjective function g : BA

p
· A countable (demumerable(

If (AIE (IN) i
.

e . there is fi N - A sozjective

#fiel flar fes
...

· A ,
B countable the AxB countable

da A Do 21 Qz --

B bo by be
---

Au 01 Az

· dove tail

· to
,
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,
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countable collection of countable sets
(Aie(N)

then Eti = to0A , U-- .

is countable



* Existence ofmon computable functions

we restrict to urony functions on IN /portal

g = (f /f : N =N)

Fix a model of computationa set of algorithms a

given Ae a this computer fa : -N

Functions computable in at

Fa = & fee1 there At a ot . F = F
= ( fa)Acd)

clarly
In F

?

yes

* An algorithm is a sequence of instructions from / finite set
of me techoms
of the model (

d = 10 IXI vIxIxI

= - countable union of countable sets = countable

(c) = (n)

Now
A -- I

surjective
A fa

(G) (c) = (n)



* The Set F of all functions is not countable

why ? Assume I s countable

and enumerate I

fo fe fe fo---e

o ford fald faro

Systematically change the
I flas fires fare& diogonal functions
e forzi falal fare definedmn ↑

↑ wo defined
leg. of

define a : N = N

↑ If filmer t
dim) =G If farm) +

now de I

d fr Un since dimsfulm
↳ if fulmst = d(m) = o

If fantast = a(m) +
comtadiction

N

(3) =In

Putting thing together

E I

(a) = (n - = (e)
y = m = 2

How many non-computable functions
(a , a) = (N)


