Caestion T (Unit 1) 15 marks

Tin ghis cqueestion we consider the Tueing machine MW owith the flow graph below.
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(1)  Write down the maching table for M.

{11} For each of the following starting contignrations of the machine M, write down
the secuence of configurations for the subsequent computation.
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{iii} The machine A has been designed to take as input a positive integer in
monadic notation and to output an integer also in monadic notation.  Thus
the mackine computes the values of a function f: P — &

(a) Write down the values of f(2), f(4). f{5), f{6), F{9)-

(b} What, in general, is the value of f{r) for n € I*? Deseribe briefly how the
machine computes f{n), including an indication of each possible halting
state and the crcumstances uuder which it halts there,

Ciuestion 8 (Unit 1] 1} marks

{i] Devize and give the flow graph of a Turing machine which, using monadic
notation, takes as input a positive integer min standard stasting position and
halts scanning the leftmost of a string of fim) 1s. where f s the funsction
chedimes] by

1, if w5 el
‘r{m:l={2, if i i5 even,

(i) Devise and give the flow graph of a Turing machine which, using monadic
nolation, takes as input n pair (m, 1} of positive integers in standard starcting
position and halts scanning®the lefimost of a string of gim.n} 18, where g is
the function definesd by

_ | me i m s odd,
SR =1 0 i i even.

(iii] Write down the sequences of configurations of the eomputations of your mae
chines in parts (i) and (i) which evaluate the following values of the functions

Foand g.
{a) £(2) (b} Fi3)  (e) 9{1.2 {d) gl2,2}
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