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RICE-SHAPIRO'S THEOREM

properties of the behaviour of programs
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Rice-Shapizo's Theorem

Let AI be a set of computable functions .

and let AEN be A = SeeN1 Po = al

If A is de .

/ them

#f /fect en Fref , Sfinite ,
Set (

proof
-

We want to show that (1 = (** /

We prove -(+) = -(A)

This amounts to

① If fect and tref ,
i finite ,

De A

② If fect and Vief ,
i finite , Dec

① If fect and tref ,
i finite ,

Det A not z
.
e.

let FEA and let Def ,
e finite ,

De A

We show

INda
- A mot 2

.

e .

--

D ·K-
Sef

Define X

gray) =(
if xk

if e K



If cek and yedom(d= ogifia ↑if set and ye dom (d

fry ifek

-
= ↓ for if etk or ye

dom/t

ekandye
dom se

If we define Q , yo = "CEK or yedam/or"
- -

semide .

decidable (dom() fimite
--

Semi decidable

= fiyr.L
Sca computable

&heree
↑ otherwise

computable by composition .
Hence by amm theorem there is S : -N

total and computable s .
t. Easy

&
brys if xk

Poker (y) = g(ay) =

fry, if e K

We show that s is the reduction function for E Im A

* if set them Sale A

let cer
.
Them Prely) = dry) Vy : Thus fors =o

and hence

S() E A·



* if ce leek) them SA

let cek
.

Them by Poke /y) = flyl .

Hence aspe
= f

and thus se et

Thus I'm A and
, anc
I is not re

.,
then A not re

..

② If fect and Vief ,
i finite , Dect = A not ze.

let fect and Fref ,
i finite

,
o A

and we show # Em A

-S
A

ID
.

Do
tasis"

fimite subfunctions off
We define

In

fry if sent
"

Grat Para never halts

graye = Jorge if cek Great bre) halts after
↑
some finite

a finite number

Def of steps

-( fa
if a He

, y

if H(x
,
x

, y)

= fiys + Ma.roy
->ifHeye

↑ otherwise

computable

By son theorem there is S : N+IN total computable auch that



Psber(y) = gra,y) = ( fly
if TH(p, y)

if Hy
We show that sis the reduction function for KA

* if cet them SkeA

let cek ie 100

ie. Vy <H , yD
hence

Gras (4) = f(y) Vy

therefore Goo = F .

Thus Se e A

* if cek them Sec A

letcek i
.

e

. Orait .

There is yo e
,

mumber of steps

such that be fest
,

i
.

e

.

Vy = yo LHf(x
,
x

, y)

Vy = yo H ( ,
x

, y)

Hence

Presi /yr = fiy
If y = yo

if y = Yo

observe that Treef and dom/fore) = 10
, yo) finite

hence Stad et.
P

Thus I'm A and
,
since i is not ze

.,
neither A is .

*



Typical use of Rice-shapizo's theorem
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