Cuestion T (Uit 1] — 15 marks
In this question we consider the Turing machine M with the flow graph below.
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(i} Write down the machine table for Af.

(i} Foreach of the following starting configurations of the machine M | write down
the sequence of configurations for the subsequent. computation.
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(iii} The machine M has been designed to take as inpol a positive integer o
monadic potation and to output an mteger also in monadic notation, Thus
the machine computes the valoes of a function F: P — N

fa) Write down the valaes of FU20, FI3) F{5) (6], Fral.

(k] What, in general, is the value of fiin) for n & P7 Describe briefly bow the
machine computes fin], including an indication of each posible halting
state and the circumstances undér which it halts there,

Cuestion 8 {Umt 1) 10 marks

Parts (i) and (iii) ask you to devise Turing machines which take as input & string s
made up of 1s and 2= (but not necessarily hoth) on an otherwise hlank tape, Your
machines may ooly use the symbaols 1, 2 and 0 {for blank).

[i]  Devise and give the fiow graph of a Turing machine which, when started scan-
ning, the leftmost symbol of & string 2, az in the preamnble, halis

[a} seanning o sogle 1, on ao otherwise blank tape; i & containzs: an even
number of 1z,

[b) oooa blank 1ape, otherwize.

{ii) Write down the sequences of configurations of the computations of your ma-
ching i pact (1) when the mput 5 is:
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ity Devige and give the fow graph of a3 Turing machine which, when started scan-
ning the leftmost symbol of 4 siring £, as in the preamble, halts

ral seanning a zingle 1 on an otherwise blank tape. if 5 containg both an even
number of 1= and an odd nomber of 25,

(b} ona blank tape, otherwise,

(iv) Repeat part {31) for your machine in part {mi}.
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