Destion 6 (Uni 4 1 marks
I:Ib Show that the Tunciion o of threes argumnrenizs defined by

ETRI e TE
e pz) = {U. otherwise,

15 PrLEELIVE recursivee, (4]

(i1} This part of the question concerns the result of the FEoclidesn Algorithm,
namely thal: given any two integess 2, y with g > (1, there exist unique integers
g and r such that

z=gy+r, withl=<rog
the number g 1z called the guofient on division of = by 3.
Show that the function quot : ¥ % P —a N defined hy
quoti z, ¥l = the guotient on division of = by ¥
i prirnibive recursIve,

(The domain of quot i taken as N = P o avod =1 Hiul: How 15 the
number of 25 less than or equal to r for which gz < & related to quet{z, 317} [7]

Question T (Uml 4) b marks

(i) Draw the flow graph of the Turing machine A given by the following tables

of values of alx, y) and g{z, »). 12]
afz, i) u iz u) u

i 1 f |
I 4 K] a 1[0 5
210 1 210 0
- . ) 2 x 3|4 h
i (3 2 4|1 4
5|1 | 5|3 0

a{z, y) = ¥ otherwize g(z, v) = 0 otherwise

(it} Abacertain stage in M5 computation on a certain input, the left number and
right number describing Ws tape configuration are 13 and 46 respectively,
and M s in state 4.

{a) Produce a diagram of M's tape at this stage.
(b] Caleulate the lefi and right numbers after the next step in M5 compubation. [3]

Ouestion & [ ot 5} 10} marks

{1] For each of the following strings of symbok, state whether or not the string is
a formula. (Simply answer YES or NOL)

{a) (Vyy=0vy=07
(b) Vaf[z-y)=:—3x(z-y)=(z-y-u))
{e) Jy ¥z (t+ (p+0))) 13]

(11} In sddition, for each siring in pard (1) above which 12 nef s formuls, explain

briefly why it is not a foermula. 2]
(i} By choosing snitable subformulas, show that the formuda

[[—¥zr=0——r=0)—=(—(z=0& Friz=0 = Y¥zz = 0))¥ ¥z x =0})

has treth value | under all interpeetations of the symbols used in the formula. [5]



