Question 10

(il

fae)

Let & be the fnoction
Pr[s, Cafexp, Cnls, id3], Cals. id3]]]
where exp is the function defined by explz, y) = ¥,
Compute the values of
[a) hi3.0},
[b] AL 2)
In this part you may present your arguments using either formal or informal
definitions.
{#) Show that the function exp. a5 in part {i}, is primitive recursive by defining
it in terms of the sum function and the initial functions.
i) Show that the function f of 3 arguments defined by
(=771
flzy.25,33) = I3
is primitive recursive by defining it in terms of exp. the initial functions
and, if you wish, the sum and product functions.

{iii) Write down the pairs (x;.72) of natural numbers for which Mn[f]{x,,23) is

defined, where [ is the function defined by
Flay re =l - {{zi+ y) —22)

Cuestion 11

(i)

(i)

A Turing machine has a configuration with left number 53 and right number
%2 Find the left and right numbers of the configuration which results when
the scanning head is moved one square to the left, and draw the resulting

configuration.

In parts (a), (b) and (c) below, you may use any of the recorsive functions, or
results about them, given in the Logic Handbook without proving that they
age recursive. You may also give your answers as formoal or informal definitions.

{a) Show that the condition “r > y" on pairs (z,y) of natural numbers is
primitive recursive.
(b} Show that the function Max defined by
vastea) = {57 22}
i5 primitive recursive.
i{¢] Show that the function f defined by

iy, if 21 < Max(x, 24),
flryl= s x4y ifdr+4y=41,
% otherwise,

1% primitive recursive.
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