
Computability Theory WS 2023 LVA 703317

Week 11 January 8, 2024

Exercises

1. Compute the principal type of C.⟨2⟩

2. Complete the proof of the lemma on slide 11.⟨2⟩

3. (a) Prove the first lemma on slide 26.⟨1⟩
(b) Prove the second lemma on slide 26.⟨2⟩

Bonus Exercise

4. Consider the functions hn : N → N for n ⩾ 0 defined by

h0(x) = x+ 1 hn+1(x) = h(x)
n (x)

(a) Prove that h2(x) = x× 2x.⟨1⟩
(b) Prove that every hn is primitive recursive.⟨1⟩
(c) Prove that for every primitive recursive function f there exists a c ⩾ 0 such that⟨2⟩

f(x1, . . . , xn) < hc(max{x1, . . . , xn})

for almost every x1, . . . , xn ∈ N.
(d) Is the function g(x) = hx(x) primitive recursive?⟨1⟩

http://cl-informatik.uibk.ac.at/teaching/ws23/ct/slides/11x1.pdf#page=11
http://cl-informatik.uibk.ac.at/teaching/ws23/ct/slides/11x1.pdf#page=26
http://cl-informatik.uibk.ac.at/teaching/ws23/ct/slides/11x1.pdf#page=26

