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Aufgabe 9. (a) Let
Ri(7) < Jpy - Ty, Ei(A ks k) (i=1,2)
R(7) < Ry(i7) A Ry(7i)
with E; elementary. Show that R is X{-definable.
(b) Let
R(7i, k) < 3, ... 3, E(A, Kk, k1, ... Ky)
S(1,m) < VemR(7, k)

with E elementary. Show that S is X{-definable. (Hint. Use sequence
coding).

Aufgabe 10. Prove that there is no total computable universal function
for the class of k-ary total computable functions, i.e., there is no total com-
putable function f: N¥+1 — N, such that

vg: N—N total computablezlefENvﬁeNk (f(efv ﬁ) - g(ﬁ))

Aufgabe 11. Prove that the recursive program
qin,m,i+1) =plg(n,m,i),m = (i+1)),
(C) gl(nvm) = g(q(n7m7m))7
(C)  W(n,m,i,j) = h(g(n,m,m = (i+1)),i,j),
f/(n7m71'+1) = hl(”? m’ i? f,(n7 m’ Z))?
(C) f(n,m) = f'(n,m,m).
defines the function

f(n,0) =g(n),
f(n7m + 1) = h(nv m, f(p(n,m),m))
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Aufgabe 12. Let
P = {p: N—N | HnGNaao,...,aneNvmeN (p(x) = Zall'z) }
1=0

be the class of all polynomials of one variable with coefficients in N. Prove
that

(a) There is an elementary universal function U for the class P, such that

VpE’PHePGNvaN(U(ePa x) = p(l‘))

(b) There is no universal function of P, which itself is in P.
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