CDuestion T (Unit 1) 15 miarks

This questim coneeens the Turing machine Af with the flow graph shown below.

(i} Write down the machine table for M.

(i} For each of the following starting confipurations of Lhe machine A, write down
the sequence of configurations of the subssquent computation.
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(iii) The machine M has been designed to take as input a positive integer in
monadic notation and fo output an integer alzo in monadic notation, Thus
the maching computes a fupction [ P — N

(a) Write down the values of F2), F(5), FIG). FIT). FI9)

(k) What, in general, is the value of fin) for e PT Deseribe hricHy how
the machiog computes fin), You should melode an indication of each
prossilde halting state and the circumstances under whick it halis there,

Question 8 (Unit 1) — 10 marks

Parts {i) and (iii) ask vou to devise Turing machines which take as input o string s
roacde up of 15 and 25 (but oot necessarily both) o an otherwisze blank tape. Your
machines may only use the symbolz 1, 2 and O {for blank),

(i}  Devise amd give the How graph of a Turing machine which, when started scan-
ning, the lefimast symbol of o string 2, as defined above, halts:

{a) seanning a single 1, on an otherwise blank tape, if  contains no 2s:

(b} =zcanning a single 2, on an otherwize blank tape, if 5 containg al. beast
orEr 2.

(i) Write down the sequenees of confipurations for the compuatations of your mae-
chine v part (i) when the input sieing s 1s;

{a] % 1: (k) 1 L
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