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1. Suppose A is an r.e. set. Prove the following statements.

(a) Show that the sets
⋃
x∈A

Wx and
⋃
x∈A

Ex are both r.e.

(b) Show that
⋂
x∈A

Wx is not necessarily r.e. (Hint : ∀t ∈ N let Kt = {x : Px(x) ↓ in t steps}.

Show that for any t, Kt is recursive; moreover K =
⋃
t∈N

Kt and K =
⋃
t∈N

Kt.)

2. Prove that A ⊆ Nn is r.e. iff A = ∅ or there is a total computable function f : N→ Nn such
that A = Ran(f). (A computable function f from N to Nn is an n-tuple f = (f1, . . . , fn)
where each fi is a unary computable function and f(x) = (f1(x), . . . , fn(x)).)

3. Suppose that f is a total computable function, A is a recursive set and B is an r.e.set. Show
that f−1(A) is recursive and that f(A), f(B) and f−1(B) are r.e. but not necessarily recursive.
What extra information about these sets can be obtained if f is a bijection?

4. A set D is the difference of r.e. sets (d.r.e.) iff D = A−B where A,B are both r.e..

(a) Show that the set of all d.r.e. sets is closed under the formation of intersection.

(b) Show that if Cn = {x | |Wx| = n}, then Cn is d.r.e. for all n ≥ 0.
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