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Ouestion T (Unit 37 - 12 marks
1) Lt e be the function
PriCnls, 5], Cnlprod, id}, Cn[s, idZ]]),
where prod is the product funetion defined by prod(e y) = o - 0 Debermine
Ehee values of &[4, 0] and 403, 2), writing down the stages of yvour caleulation., 6]

(i} Give a formal definition, nsing the operations of composition and primitive
recursion in terms of the besie functions (e the sero; successor and iden-
tity fonctions] and, i you wish, the som Tonetion, that shows the netion
s N Wow W o= N odefined by bz, 2z, 23] = 250 (5] + 53} to be primitive
reCurEive. {6]

Duestion & {Unit 3} 12 marks

In this guestion gou may ase ang of the promilne receesoee fimcbions or eesudis
aberd such fumctems discussed m Unat 5. Vou may present your anpoments wsing
either formal or inforseed definitions of e fimetions spoleed.  Please EUE TRt
fagteir ot ﬂ'f{'m'r.l.r.c 7] ALTEY eyl EITE T E T

(1] Shew that the function [ defined by

1 if & is even,

L {u if o is o,

i primitive recirsive. |3]
(i} ;.Jsiug the funetion of part (i), or otlerwize, show “t.,lm tl Funetion g defim o
W - — b
" il x is even, f-j {:j (ﬂ.—j) - 5 {:I-,f ’ & [ &4
gk = {n. faisodd, 2 () =1 _J;-' ()
is primdtive recorsive, ot u [#]
(iii) Using the vesult of part (i), or otherwise, show that the funetion & defined by
Alz) = the sum of all the even oumbers less than
is primitive recursive, [F]
[iv) Show that the fimction & defined by
E{x) = the sum of all the even oumbers less than or equal to oz
i pritkive recursive, 1]
Chuestion 9 {Unit 3] G marks
The Tunction i defined by
Tl ) = (32 — 25} + (2y — 3x).
(i1 Compute the valiues of Muo[f](2) and Mn| f}{G). [2]
(i) Explain why Mol f](3) is not defined. [1]
(iii) For which natural numbers r is it the case that Mn[f](z) is defined?
Give a briel justification of your answer, [3]
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