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* Parametrisation (smm) Theorem

program ee Pe = y"(e) and Ge , y

for any fixed IN one obtains a function of one orgument y
x = 0 y +/0 , y)

x = 1 y + ye/1 , y)

i !

Smm-theorem : For each fixed CEN
,

the program computing the

function of y defined os abovegra ge kay)

can be constructed algorithmically using
Pe and

Pe(x
, y) : Pey) :

7 = No =I
so

-I - =

= Y

Return -- . Return -- .

generally Gimm) : Nm+ m
- N

Gemens (, ) = p(m)(ij)
-(e,
↑ total computable

Teorem (sme-theorem

Given m
, n =
1 there is a total computable function

Eme : Nota-o N such that for all ee , enmij en
M

(m)

giment ( ,j) =

Temimler tij

roof

intuitively given Re , e Nm
*
Pe = y

-

(e)



program be does the followings mmas,
me

e

Pe
-
gimem) (,

function Sm , n
"must constructo program P'depending on

-> ↑e
,
x

↑
P'3

↑ diment rij
program

I' has to

-

move if to mets
,
-

,
m+ n

- writeim 1
,,
m

- execute Pe

T(m
,
m + m) ↑ more if to m + 1

,
m + m

i

T(1
,
m + 1)

z(1)

↑
↓ cate xe to Re

511) oce times
!

-(1)

i

Zim)

&S(vr)

"
co times /wate cm to Rm

Simp

Pe = y
-1(e)

Smin(e ,
5) = y)p')



formally
② sequential composition of programs is computable
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Ea) upd : IN2-in

upd/e, h) = U / program obtained from Pe = &" (e)

by upolating each jump Jim ,
n ,
t) m Jim ,

mitth)

ot/ish) = Binstruction from B-2(i) by modating (
the torget , if it is a ju mp

RECALL : B/Jimim , t)) = U (m- 1
,
m- 1

,
t - 7)+ 4 + 3

= i If 2m(4 , i) f 3↑ Sfrarg) , Varg) ,()+h/x4 + 3 if zm /4
,
i) = 3

and q = at/4 ,
il

=ix sg((2m(4 , i)
- 31) +

(sfrarg) , Varg), th(x4 + 3) +/12m(4 ,
i) = 31)

Moc

Upo le ,
h) = e Capolare ,

es
,
4) ago farea) , h) Ta (are , eras , n)

=pulare ,in palaert

RECALL : 51y2--ya)=)
efe) = length of encoded sequence

afe
,
i) = componenti of tuple

for 1 = i = ((e)

· c : N - N

crea
,
e2) = code of concatemation of -1(ez) and T-1(ez)

= / alegas e area ,
eles) alez

,
19 .... alla

,
Peak)

= ----



·

seg : In - N

segret ,
e2t = uspaces ,

vedlez
, ele

T(m
,
m + m)2 transf : INN

T(m
,
m+ m) i

!transf(m ,
n) = j (x) T(1

,
m + 1)↑ T(1

,
n + 1)
-

=

---- Gos timer

③ set : 2 - N i

set(e,) = y /Getme ↑ Zimmy am times(x) "

Simp

= ---
Pe = y

- 1(e)

④ finally

-mm (e, ) = y/p!

= seg/ tranfin,m) ,

Seg / set /1,2) ,

Seg/set /2,2),
...

brackets
-

seg/set/m ,
xm)

,
e() ...)

composition of computable functionswa computable

/ primitive recursive ( Ef

Glory : Let F : Nm+-IN be a computable function

Ther there is 5 : NM- > IN total computable such that

Venm
, jemm

fly) = 4 se r (y



Broof

Since f is computable f = q(m
+ m) for some e En

by smer theorem

flij) = giment (i) =

Pominlaser Ve
, y

which is what we want
,
with sk) = -min ret It

EXERCISE : Prove that there exists a total computable function K : -N

such that VmeI
,
sen

Prime (=

M
-> K ↓

Kimp program computing
q

K Parmi

def root /m,) :

2

- -M
-

- def root,)
-- x
--

return =M 2

-- x
--

return

the funchom

f :I-N

fim=

=
MOXZ

.

Zuz

= minz (z +1)

= Mzxx . ((z +2)2 = x) computable
*

by (coroffory) of sum theorem there is K : /-IN total computable

S
.
t
. Prim K) = fim,)=ar Vm, In



EXERCISE : There is a total computable function K : N + N arch that
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UNIVERSAL FUNCTION

Let T : N2 - N

Ya(e , x) = G(x) well-defined
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formal proof in the next lesson


