Dr. Martin Zimmermann Summer term 2015
Leander Tentrup, M.Sc. Problem Set 7
Due: Tuesday, June 16", 2015

Recursion Theory

Problem 1: A “Wrong” Definition 4 Points

For a given partial function g: N**1 — N define the partial function f: N* — N by

j@) = 4y | 9@ ) =0} i {y | 9(@.y) =0} £,
L otherwise.
We write f(7) = jiy: g(T,y) = 0 for short.

Show that there is a u-recursive function g such that fy: ¢(Z,y) = 0 is not u-recursive.

Problem 2: The Function U 2 Points

Let f(z) = o (ny: Tizzy).
Show that there is no primitive recursive relation R C N x N such that f(z) = py: Rzy.

This implies that the output function U in the statement of the Kleene Normal Form
theorem is necessary.

Problem 3: Fun with Functions 2 4+ 2 4+ 2 Points

1. Show that there is an e with ¢.(z) = €% + z.
2. Show that there is an e with dom(yp.) = {e* + e}.

3. Show that there is total p-recursive function ¢: N — N such that ¢, is the function
x — ¥ for every k.
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