
Computability Assignment

Year 2012/13 - Number 3

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 let idA, idB denote the identity funtions over A and B

respetively. Assume f ∈ (A → B) and g ∈ (B → A) be funtions satisfying

g ◦ f = idA and f ◦ g = idB. Prove that f is a bijetion (i.e., injetive and

surjetive).

1.1 Answer

INJ

By ontraddition we assume f not injetive. So we will have at least two

points in the dom(f) = A whih are mapped into the same point in the ran(f) =
B. This ontraddits the fat that g ◦ f = idA beause we will have, i.e.,

g(f(x)) = x and also g(f(x′)) = x where the latter does not return the value

x′
, and so this is not the identity funtion. Furthermore we have that g is not

a funtion.

SURJ

By ontraddition we assume f not surjetive. So we will have at least one

point in the ran(f) = B whih is not reah by f . This ontraddits the fat

that f ◦ g = idB beause g will be a partial funtion over its domain.

We an onlude saying that f is a bijetion.
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2 Question

Let A,B be sets, and let f ∈ (A ↔ B) be a bijetion. De�ne a bijetion

g ∈ (P(A) ↔ P(B)) and prove it is suh.

2.1 Answer

Let g ∈ (P(A) ↔ P(B)) where P(B) = {f(a) | a ∈ P(A)}. Sine f is a bijetion

then g is also a bijetion.

3 Question

Let A,B be two sets, and let b 6∈ B. De�ne a bijetion f between the set of

partial funtions (A B) and the set of total funtions (A → B ∪ {b}). Prove
that is is suh.

3.1 Answer

Write your answer here.

Note.

The exerises below are harder. Feel free to skip them if you �nd them too hard.

4 Question

De�ne a bijetion f ∈ [(P(A)× P(B)) ↔ P(A ⊎B)]. Prove that is is suh.

4.1 Answer

Write your answer here.

5 Question

De�ne a bijetion f ∈ [((A ⊎B) → C) ↔ ((A → C)× (B → C))]. Prove that is
is suh.

5.1 Answer

Write your answer here.
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6 Question

De�ne a bijetion f ∈ [((A → (B × C)) ↔ ((A → B)× (A → C))]. Prove that

is is suh.

6.1 Answer

Write your answer here.
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