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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

Let A,B be sets and suppose that A ↔ B (i.e. there exists a bijetion f ∈
(A → B)). Show that for all sets C, (C → (A×A)) ↔ (C → (A×B)).

1.1 Answer

By the formula (C → (A × A)) ↔ (C → (A × B)) an we see that we have a

bijtive between (C → (A × A)) and (C → (A × B)) and so to verify that the

given formula is true for all C we �nd a bijetive formula g ∈ (A → B) suh
that we an replae the seond element of pair < a1, a2 >∈ (A×A) with b ∈ B

to obtain < a3, b >∈ (A × B) and vie versa i.e g−1(b) = a2. The funtion

g has neessarily f sine there is a bijetion between A and B. As regards the

bijetion between A and the same A is always veri�ed and so we an a�rm that

∀C.(C → (A×A)) ↔ (C → (A×B)).

2 Question

1. Doeas a surjetive funtion f ∈ (N → (N → {0, 1, 2, 3})) exist?

2. Does an injetive funtion f ∈ (P(N) N) exist?

3. Does an injetive funtion f ∈ (P(N) → N) exist?

Justify your answers.
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2.1 Answer

1. Yes beause we an rewrite f ∈ (N → (N → {0, 1, 2, 3})) as f ∈ f(g(x))
where g(x) = (N → {0, 1, 2, 3}) and f(x) = N → (g(x)). g(x) is surjetive
sine all elements of odomain are �gures of domain and sine the domain

of g(x) is equal of domain of f(x) we an say that f(x) is surjetive.

2. Yes beause sine f is a partial funtion it is not neessary that all elements

of the domain, in this ase(P(N), have a orresponding element in the

odomain whih in this ase is N.

3. No beause f is a total funtion and then to be injetive eah element x

must have a di�erent f(x) and this is not possible sine the set (P(N) is
by de�nition larger than N.

3 Question

Let A,B be nonempty sets and let f ∈ (A → B). De�ne a funtion g ∈ (B  A)
suh that dom(g) 6= ∅ and for all b ∈ dom(g), (f ◦ g)(b) = b.

3.1 Answer

Sine g is a parzial funtion the domain of g shall not ontain all element of B and

so dom(g) ⊂ B. Assumed that g = f−1
we an note that ran(f) = dom(g) ⊂ B.

Than ∀b ∈ dom(g).f(g(b)) = f(f−1(b)) = b while ∀b′ 6∈ dom(g).f(f−1(b′)) is

not de�ned.
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