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1. (a) Show that there is a decidable predicate Q(x, y, z) such that

i. y ∈ Ex if and only if ∃z.Q(x, y, z)

ii. if y ∈ Ex and Q(x, y, z), then φx((z)1) = y.

(b) Deduce that there is a computable function g(x, y) such that

i. g(x, y) is defined if and only if y ∈ Ex.

ii. if y ∈ Ex, then g(x, y) ∈ Wx and φx(g(x, y)) = y; i.e. g(x, y) ∈ φ−1
x ({y}).

(c) Deduce that if f is a computable injective function (not necessarily total or surjective)
then f−1 is computable. (cf. exercise 2-5.4(1)).

2. (cf. example 3-7.1(b)) Suppose that f and g are unary computable functions; assuming that
T1 has been formally proved to be decidable, prove formally that the function h(x) defined by

h(x) =

{
1 if x ∈ Dom(f) or x ∈ Dom(g),
↑ otherwise,

is computable.

3. Show that there is a total computable function k(e1, e2) such that φk(e1,e2)(x) is the char-
acteristic function for predicate “M1(x) and M2(x)”, where M1 and M2 are both decidable
predicate and φe1 = cM1 , φe2 = cM2 .

4. Show that there is a total computable function s(x, y) such that for all x, y, Es(x,y) = Wx∪Ey.

5. Suppose that f(x) is computable; show that there is a total computable function k(x) such
that for all x, Wk(x) = f−1(Wx).
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