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* Emumeration of URM programs

a set X is countable cormumerable) if Ix/II

i
.

e . there is f : N-X surjective /enumeration

Fi
beatve enumeration

F"effective"

Lemmo
: there ore bijective enumerationso

/effective
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, y) = 2 (2y + 1) - 1 computable
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T2
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,
π(x2

,
c))

U- : N- IN3

U-1/m) = (e(m) , raim) ,
ug(m))

re(m) = Heim Valm) = Mattarmi) Va(m) = Tartta(m)
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eservation : Let p the set of urr programs.

There is an effective bijective enumeration

U : P - N

Let I = (zim) ,
sim)

,
Timimy

, Jim ,mit) 1 m
,miteINY
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B: -= N
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B(z(m)) = 4x(m - 1)

B(GM)) = 4x (m - 1) + 1
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Given a program Pep var program

· - / E u(p) = = (b(a) B(ez) ....
B(fs))
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rim) = p = Fi = B
-
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* I fixed enumeration of URM programs

USP) Godel) number of P

given e w Pr = 02 (m)
2
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Example :
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* PT(1 ,
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,
2- 2) + 2 = 4 π( , 1) +2 = 10
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. 25t= 2

= 19
.

439 .
999

.

998

= P'S(2)
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* Fixed J : Dei

it induces an enumeration of computable function

cik: function of K orguments
computed by Pm = U"(m)
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Example
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Pok = 0 Va

No = N E40 = (0)

Note : The same program with different orities computer different

functions

Take
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,
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,
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= 4aπ(1
,
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= 4x(27(2 . 0 + 1) - 1) + 2

= 6

(( + ) = T(6) = 26 + = 2 = 120 - 2 = 126
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Back to the enumerations .
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enumeration of unary computable functions
with repetitions (not injective / INFINITE

(2(/e(n)

/erk) = (n)

e = U eik denumerable /e) /I
k = 1

I

I infinitely many
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Exercise
:R portal recurave function

leost zich class

-> includes the bosic functions
-> closed under-composition

- fam , live recension

- minimalisation

Originally olfined by Godel-Kleeme Ro

least class which

-> includes the bosic functions
-> closed under-composition

- fam , live recension

- minimalisation usable only when the Result
is total

Ro = Re Tot

?

not obvious since total funchous dive minimising partial functions

f : In in ER

y = x

frage = 1 y = x = sg( = y) + Mz . (y = x)
T otherwise

h(a) =

My . f(xy) = x

EXERCISE :

- # k1, ... , km K

L

↳B
Does the procen terminate ? Why ?


