
Computability Assignment

Year 2012/13 - Number 10

Please keep this �le anonymous: do not write your name inside this �le.

More information about assignments at http://disi.unitn.it/∼zunino/teahing/omputability/assignments

Please do not submit a �le ontaining only the answers; edit this

�le, instead, �lling the answer setions.

1 Question

Prove that the set

A = {n | φn(5 + n) = 7}

is RE .

1.1 Answer

The set is semi-reursive, indeed the semi-harateristi funtion for A is

χ̃A =

{

1 φn(5 + n) = 7

undefined ow

Sum and omparison (with a potentially unde�ned operand) are semireur-

sive, and φn(m) is also semireursive.

(RZ: not really a proof, it relies on A being RE)

2 Question

Prove that the set A de�ned above is not reursive, following the sketh below:

1. Prove that g(n, x) = 7 · χ̃K(n) is a reursive partial funtion.

2. Prove that f(n) = #

(

λx.

{

7 if n ∈ K

undefined otherwise

)

is a reursive total

funtion.
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3. Prove that χK(n) = χA(f(n)) for all n. (If n ∈ K then ... If n /∈ K then

...)

4. Prove that if A were reursive, then the set K would be reursive as well.

5. Conlude that A an not be reursive.

2.1 Answer

1. χ̃K(n) is a reursive partial funtion. The additional multipliation poses

no problems to the reursivity of the new funtion

2. f is reursive, indeed it an be implemented in this way:

Fun<int , int> f ( i n t n )

{

return x =>

{

var dummy = eval1 (n , x ) ; // I f t h i s i s i nvoa t i on i s undef ined , t h i s lambda i s a l s o unde f ined

return 7 ;

} ;

}

The returned funtion an be suessfully assembled beause of the s-m-n

theorem.

3. If n ∈ K then the program produed by f will return 7, and the harater-

isti funtion will return 1. Otherwise, it will loop forever (undefined),
and the harateristi funtion will return 0.

4. Sine we proved that, given n, the two harateristi funtions do exist

and behave in the same way, a veri�er for A would imply that a veri�er

for K would also exist.

5. We already know that K is not reursive, so the assumption that A is

reursive is inorret.

3 Question

Prove whether the set Ā is RE , with A as de�ned above.

3.1 Answer

If a semiveri�er for Ā existed, it would be possible to reate a omplete veri�er

for A (using the semiveri�er for A), but we already know that A is not reursive.
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