
COMPUTABILITY (27/11/2023)

ResTheorem every property of programs

property ? which comcerms the /o behaviour

program-yo/mo
P s undecidable

" P is terminating on every imput
"

I has some fixed meI as an output
" & undecidable

P computer a funchomf"

i

" the length of program P is I 10 " S decidable

i

What is a behavioural property of a program ?

A = N

↑

setofprogramme enty
T = (n) In is terminating on every imput)

= (m / Io 10 total I

One=4 m / In is a sound implementation of 12

=(m) gm10Y

ANN /program property) is a behavioral property if for all program men

the fact that meA or meA

only depends on Om











* Output problem Bm = (x)m= Ex)

we observed k=mBm

-
Bu saturated, in fact

Bm = Gx19x = Bn)
Bm = (f(m = ad(f))

- Bm # p

eg .

let esen be
.
St . Gely)=y Vy we me Fe = N

- e Bm + 0

- Bm = N

e
. g. let e2 eN St

. Ge (y) = m(= m) Vy
l2 EBm /since nt Fez = (m})

=> By Rice's theorem Bm is notexcursive.

EXAMPLE :

I = (EN 1 Pe has infinitely mamy possible outputsy

=SCEN1 Es is infinite y

A saturated

I = (x)4x = 9)
with =1 fl colf) infinite

* Ib

If es is os imprevious exercise = El = I infinite = e i el

* I = /

If 22 is as before we Eca=(m) no ed I

=> I not recusive , by Rice's theorem.



Sample

A = (x(x = WaeEx]

Saturated ?

A = (x)(x = d)
A = 27 / & E domf) e codf) y

T
we do not know what to put here

probably not saturated

we do not use Rice

We Km A
,

ie . that there is a total computable function sin-N

S .

t
.

xc K iff Sk) e A

↑

Sale Were... Per (5) t
and

Sk) e Espl -- Gor(y) = Sec) for
some y

We define

grey) I f Y if ek

↑ otherwe

-

y
. (((x))

=

y - 1(Ya(x)) computable

By son theorem there is S : N-IN total computable s .
t.

If -k
Pres (y) = g(a ,y) = by otherwise

Vxy

~ is the reduction function

-> if sek then Por (y) = gray) = y Fy

Hence
Spett Were) e Escu = In

.
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