Question 6 (Unit 2) - 10 marks

In both parts of this guestion you may uwse extra regesfers besades the ones menlroned,
if you so wish.

(i} Give in full the flow chart of an abacus machine program which has the effect
shown in the following diagram.

| % if z is even,
flml) —m]  where iz} =4 2 (3]
] 0 if £ 1= cdd.

(i} Givein full the Aow chart of an abacus machine program which has the efect
shown in the following diagram

i
Max(fml,[]) — a0
[m] — n | where Max(z, y) = {.&« s
- e | T
: M 1 m
Assume that [p} = 0 initially. [5]
Question T (Lot 3) 12 marks

(i) Let & be the function
Pr[Cnfs. z], Cnfexp, Ca[s, id3], id3]].

where exp 15 the exponential function defined by expiz, y) = z7. Determine
the values of h(4, 0} and (3, 2), woting down the stages of your calculation [65]

(ii} Give a formal definition, using the operations of composition and primitive
recursion in lerms of the baste functions (ie. the zero, successor and iden-
tity functions) and, il you wish, the sum funetion, that shows the Tunction
fi: N % N s N — N defined by h{z,, £:, r3) = z;  {za + 23] to be primitive
recursive. [6]



