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Exercise 1 small variatioms

a. Provide the definition of a semi-decidable predicate.

b. Show that if P(¥) is semi-decidable then there exists a decidable predicate Q(Z,y)
such that P(Z) = Jy. Q(T, y).

c. Let P(Z,y) be a predicate. Is it the case that if the predicate Q(¥) = Vy. P(Z,y) is
decidable then P(Z,y) is semi-decidable? Prove it or provide a counterexample.
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Exercise 2 —
Is there a non-computable function f : N — N with the property that f(z) = ¢.(x) for
infinitely many inputs, i.e., such that the set {x € N | f(z) = ¢.(x)} is infinite? Justify
your answer by providing an example of such function, if it exists, or by proving that it
does not exist, otherwise.
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Exercise 3

Say that a function /f : N — N is monotone when Yz, y € dom(f) if x < y then f(z) < f(y).
Classify the following set from the point of view of recursiveness

A = {z € N| ¢, monotone},

i.e., establish if/A and A are recursive/recursively enumerable.

Exercise 4

Classify the following set from the point of view of recursiveness
B={zxeN|yeW,.x+ye E,},

i.e., establish if B and B are recursive/recursively enumerable. Also establish if B is
saturated.

Note: Each ezxercise contributes with the same number of points (8) to the final grade.
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Exercise 1

a. Provide the definition of a semi-decidable predicate.

b. Show that if P(Z) is semi-decidable then there exists a decidable predicate Q(Z,y)
such that P(Z) = Jy. Q(Z,y).

c. Let P(Z,y) be a predicate. Is it the case that if the predicate Q(¥) = Vy. P(Z,y) is
decidable then P(¥,y) is semi-decidable? Prove it or provide a counterexample.

a. Provide the definition of a semi-decidable predicate.
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b. Show that if P(¥) is semi-decidable then there exists a decidable predicate Q(Z,y)
such that P(7) = Jy. Q(Z,y).
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c. Let P(¥,y) be a predicate. Is it the case that if the predicate Q(Z) = Vy. P(Z,y) is
decidable then P(Z,y) is semi-decidable? Prove it or provide a counterexample.
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Exercise 2

Is there a non-computable function f : N — N with the property that f(x) = ¢.(z) for
infinitely many inputs, i.e., such that the set {x € N | f(x) = ¢, (z)} is infinite? Justify
your answer by providing an example of such function, if it exists, or by proving that it
does not exist, otherwise.
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Exercise 3
Say that a function f : N — N is monotone when Vz,y € dom(f) if z < y then f(z) < f(y).

Classify the following set from the point of view of recursiveness

A = {z e N | p, monotone},

i.e., establish if A and A are recursive/recursively enumerable.
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Exercise 4

Classify the following set from the point of view of recursiveness

B={zeN|JyeW,.z +ye E,},

i.e., establish if B and B are recursive/recursively enumerable. Also establish if B is
saturated.
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