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Aufgabe 13. Prove the following:

(a) For every total computable function f: N — N there exists a total com-
putable function ¢g: N> — N, such that

Ynen(f(n) = pm(g(n, m) = 0)).
(b) There exists a computable function ¢: N — N such that there is no total
computable function g: N> — N for which

Vnen(¥(n) = pm(g(n, m) = 0)).

Aufgabe 14. (a) Show that for every term ¢(¢; 7) (in the sense of Sec.1.4.1)
one of the following two alternatives holds:
(i) For all terms § the term ¢(1,3) has a defined value (Example:
de(0,0,0,n)).
(ii) There is an index i such that for all terms § the term t(1), 5) has
a defined valu only if s; has (Example: dc(nq,ng,ns,ng), i =1 or
i = 2). (Sequentiality)
(b) Conclude that there is no term t(lﬁ; ny, ne,n3,n4) such that

S3 if s1, s9 are both defined and equal
K 1/7 ) S4 if s1, s9 are both defined and unequal
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undefined otherwise.

Aufgabe 15. The sequence Fy, FY, ... F, ... of Prim functions is given by
Fo(n) = n+1, Fypi(n) = Fj}(n). Show that

(a) Lyp-COMPUTABLE = | J; Comp(F}), for each k > 1.

(b) Conclude that Prim = J, Comp(F}).

Aufgabe 16. Show that the “Ackermann-Péter Function” F': N> — N de-
fined as
F(k,n) = Fi(n)

is not primitive recursive.
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