Chuestion 110
(i) ho= Pr|f, g] where
flz] = alslzl)l =2+ 2,
gl y, 2y = dif(slzhy) = (2 + 1) =
a0 that
R o e
hix,sip)) = (hlx ) + 1} =i

{a) h(3,0) =5,

(i w31 =R 50} =05+ -0=6
M3 =hid sl =(E+1)-1=0

(i} {a) We need to define sum first and then wee this to defipe peod.

s = l‘l[i.l:.l-.ﬂtl[-‘i':.i'-'ti.”i
prod = Prlz, Culsum. id}, w3])-
(k) Flory, 7y,0) = 2z -2y = T2

andd
Jixr2s, slzs)) = 23 oayt Rt b i e 2
s0 we can define [ recursively by
flzy, w2:0) = 23,
flzy, pe,s(x2)) = [l T2 F2) - 1.
{iii} fixr.7py) =0 i and only if both &y = {ry+y)=0and (8- x) =10
which happens if and oaly if both =y + 3 = 72 and cither ©; = & or ¥y =L

Thus Mn|f}{x;, 52} is defined for those pairs (zy,xa) for which @y & xy or
r, > 8 (There are other equivalent ways of deseribing the sume set of pairs

Choestion 11

(i) =042+
6l =25+ 204+ 28+ 4200
So the original confignration of the taps is

TiTeleileea T [T
A

After the scanning head has moved one square to the right, the configuration
iz

TifolonToliafo e v ]
ey

The new left number is 75 and the new right. number s 30

(i} {a) We must show that the characteristic function, By in the Lope Handbook,

af the condition i3 primitive recursive,
Diefine Eg by

Eq(x,y) = sgl{adf(x, y]].
a0 Lhnt

Eqiz.w) = 1 if adf{x,y) =0, which happens pnly when & =1,
and Eole, ) =0 0oy,
Fiq i obtasned by composing the primitive recursive functions a7, aeul st
and is thus primitive recursive.



