Question 11

{i} A Turing machine has a configuration with left number 37 and night number
gl. Find the feft and right aumbers of the configuration which results =when
the scanning head is moved one square to the right, and draw the resulling
configuration.

(i) Tn part= {a), (b] and (¢} Below, subject to the provides tn parts (a) and (b},
¥ou may use any of the recursive functions, or results aboul them, given in the
Logic Handbook, without proving that they are recursive,

la} Show that the condition “z is even™ on nstural numbers = is primitive
fecutsive, You may sel use the functions ¢ or d in the Logic Handhook,

{b) Show that IF g1, g2 and g3 are primutive recursive functions and C; and
€'y are matually exclusive primitive recursive conditions en pairs [=. 7} of
natural numbers, then the function [ defined by

gilz ) D,
.lﬂtry.l — g:[tlg:ll 'ifl:'-!l
galz, w), otherwise,

i5 also primilive recursive, You may nod use either of the results on page 3
aof the Logic Handbook of which this is a special case.

(¢} Show thal the lunction f defined by

T i =y isiodd,
Fimml = w4dy, o 2e=Ju,
i aotherwise,

IF PrOMLbive recureive.

Question 12

[n thie question you may use any of the recursive functions, or results about them,
given it the Legic Handbook without proving that they ace recursive. You may
ales pive your answers a3 informal definitions.

(1) Shew that the function ¢ defined by

L, ity e,
ez, y) = {r}. atherwise,

18 primibive pecursive.

{ii] Show- that if F is & primitive reeucsive Funcktion of 2 arguments, then the
funciezn g defin=d by

w
gz, v, w) = z Az, 2}
a=y
15 mlg prirrlili'.'i: racursive

{iii} By summing the values of ¢z, 2z} for approprisie values of 5, or otherwise,
show Lhat the function & defined by

Bzl = II:”i .

oo bhe greatest snteger less than or equal to the cube eoab of o (s Shat
ag. &) =0, &(1) = 2] =.. . = &(T) = 1, K5} = 2} 15 primitive recursive.
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