
Computability Theory WS 2023 LVA 703317

Week 6 November 13, 2023

Exercises

1. Prove the lemma on slide 11.⟨3⟩

2. Prove that the set of natural numbers which are not powers of two is diophantine.⟨2⟩

3. Prove that diophantine sets are closed under union and intersection.⟨2⟩

Bonus Exercise

4. Let us write (ν i) (g(i, y⃗ ) = 0) for the smallest i such that g(i, y⃗ ) = 0 and, for all j < i, either g(j, y⃗ )↑ or
g(j, y⃗ ) > 0.

(a) Construct a partial recursive function φ such that (µ i) (φ(i, y⃗ ) = 0) and (ν i) (φ(i, y⃗ ) = 0) are⟨1⟩
different functions.

(b) Show that the class of partial recursive functions is not closed under the ν operator.⟨1⟩
(c) In light of the result of part (b), why don’t we replace µ by ν in the definition of partial recursive⟨1⟩

functions?

http://cl-informatik.uibk.ac.at/teaching/ws23/ct/slides/06x1.pdf#page=11

