Lluestion 10
1) Let k be the function
Pr[Cnls, 2], Cofexp, ¢n [s. i3] i3]}
where exp is the function defined by expfx p) = o9
Compute the valyes oof
(a] fi3.0)
{b) &(3.2).

definitions.

(#) Show that the function dif, where
diffc. iy d T =¥ x>
e, p} {H. ifx<y

B primstive recursive by defining it in terms of the initial functions.

(b} Show that the functions sg and g, where

; N I e - afr =0,
‘”‘H{T’I"{u_ ifz=g, 204 31:[:3:{1_ if 7 =0,

are primitive recursive by defining them ig terms of the initial functions
and. if van wigh, the funetion dif.

(i) Write down the pairs (), 4} of natural numbers for which Mo (e, 20} s
definwd, where I is the function defined by

Firy, ro.9) = 7 ¥l —m ) =)

Question 11

(i) A Turing machine has 5 configuration with lefl number 26 and right number 59,
Draw the configuration which results when the scanning head has moverd one
square to the right. and find its left and right nurnbiors.

lii} In parts (), {b) and {c) below, you may wse any of the recursive fufetions, or
results about them, given in the Logic Handbook without proving that theyv
are recursive. You may give your answers as informal definitioes

[a}) Show that the condition “r 2 u" on pairs {r.u) of natoral numbers is
Prinitive recursive,

(b) Show that the function Min defined by

| Wy
ML”“'*’]ZH, Frog

i5 prigitive recursive.

{c} Show that the function £ defined by

2o i-F-I‘-'L + 125 M'i]'.l[-l"_}..J":;_:'-.
Hrpepta) m £ 202, i Doy + 3o + 42y = 80,
otherwise,

.
ok,

1% primitive recursive.
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