Question 7 (Unit 4) - 5 marks

{i} Draw the flow graph of the Turing machine M given by the following tables
af values of alz, ) and gz, ¥).

alz,y) | v alz.9)| ¥
0 1 0 I
113 0 1|3 4
2 (0 1 2|0 0
z 3|0 2 £ 3|0 4
g2 0 4|3 3
5|3 1 3|1 0
afz, v} = y otherwiss glz, v} = [ otherwise

(i} At a certain stage in W’'s computation on a certain input, the left nuomber and
right number describing M s tape configuration are 29 and 1§ respectively,
and M is in state 4.

(a) Produee a diagram of Ms tape at this stage.

(b} Calculate the left and right numbers after the next step m M’s computation.

Question 8 (Unit 5} = 10 marks

{i} For each of the following strings of symbols, state whether or not the sinng s
a formula. (Simply answer YES or NOL)

(8) ¥ede(e' +(z-2))
(B) [¥elr+z)mo=—=Yyz-yiz}j=x)
(©) Blly+2) =2 Vs y=(z-5)

(11} For each string in part{i} which is not a formula, explain briefly why it s not
a formula. ;

{11} By choosing suitable subformulas, show that the Tormula
D=y (V0 =ghVyO=g)v-VyO=yg)) —(0=y—~YyO=y))
has truth valoe 1 under all interpretations of the symbels used in the formula,
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