Question & (Uinit 3) 12 mrks
(i) Lt fo bee tlee famctioas
PrCnfs, £, Culprad, Cals, id3], Cals, 2],

where prod is the product function: defined by prodiz, ) = ¢ - 4. Dotormine
thee valoes of B, 00 and 803 200 weiting down the stages of vonr caleulation,

i} Cave a formal delinition, using the opecations of composition and primitive
recursime m terms of the besie Tooctions (e the sero, sueossor  aod
identity fumctions) and, o vou wish, Lhe sum function, which shows the funciion
Fe: W o N o N o— N defined by bz, 25, 23) = [T + x2] - T3 to be primitive
FeCnTSive

Cruestion 9 (Linit 3] 12 marks

T Hag guestion you may wee ang of e prnabiee recursie funcitons or resulis
aboud such furchons discussed m Ungt 5. Youw may presend pour argumends wsing
erther formal or informal definitions of the functions involved. Please gioe your
futor a reference fo any resadd yon e

it} Show that the function f defined by

| 3s i x s even;
fl:'?]_{f.l, if = is odd.

1% primitive recuraive.

{ii) Using the function of part (i), or otherwise, show that the function g defined
by

[ x; ifxizeven,
gz = {1, il i ol

1 priribive recirsive.
{iii} Using the result of part (i), or olherwise, show that the function & defined by
hlz] = the sum of the cubes of all the even numbers leas than
15 primubive Decursive.
(iv}) Show that the funetion & defined by

Elx) = the sum of the cubes of all the even pumbers less than or
aoquial foow

i% PRIk Pecursive.

Cuestion 10 (Unit 3] G marks

The function [ is defined by filzg, o2,0) = 51 - gl3y = 5], whers g i3 the function
defined by

1, if z is even,

glz) = {1.11 if z s odd.
{i) Compute the values of Mno{f](2, 1) and Mo[fF](3, 5).
{ii) Explain why Mn|f](6,2) iz not defined.

{iii) For which pairs of natural numbers {3y, ry) 18 it the case that Mn[f]{x).r2) is
defined? Give a brief justification of your answer,
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