
Computability Assignment

Year 2012/13 - Number 7

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

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

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

�le, instead, �lling the answer se
tions.

1 Question

Prove that the following set is not λ-de�nable.

A = {#M | M has a β-normal form}

(Hint: show that, if A were λ-de�nable, then also Kλ would be λ-de�nable,

hen
e obtaining a 
ontradi
tion.)

1.1 Answer

Kλ = {#M | M pMq has a β-normal form}
I suppose it has something to do with the similarity between M and M pMq,

maybe I should ignore an argument, or provide the missing argument to translate

one expression into the other, but I 
an't see the whole pi
ture. I'm sorry.

2 Question

Let A be a λ-de�nable set. Prove that

B = (A ∪ {b1, . . . , bn}) \ {c1, · · · , cm}

is also λ-de�nable.

(Hint: do not reinvent the results we saw in 
lass, just apply them.)
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2.1 Answer

If A is λ-de�nable, then there exists a veri�er forVAfor it.

Then we 
an 
reate a veri�er for B in this way:

VB = λx.And (Or (VA x) (Vb x)) (Not (Vc x))
where Vband Vc are veri�ers for {b1, . . . , bn} and {c1, · · · , cm}, respe
tively.

They do exist, be
ause these two sets are �nite.

3 Question

Let A be a non λ-de�nable set. Prove that

B = (A ∪ {b1, . . . , bn}) \ {c1, · · · , cm}

is also non λ-de�nable.

(Hint: prove the 
ontrapositive. That is, prove that if B were λ-de�nable,

then also A would be su
h.)

3.1 Answer

λ-de�nability is 
losed with respe
t to union, 
omplement and interse
tion.{b1, . . . , bn}
and {c1, · · · , cm} are λ-de�nable, so if B was λ-de�nable, A would ne
essarily

have to be λ-de�nable, whi
h is a 
ontraddi
tion.

(RZ: 
orre
t intuition, but I am not 
onvin
ed you understood how to justify

the last step. In an exam, I would assign only partial points for this.)
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