qn 3 Logic

[image: image1.png](s) We wish to design a Turing machine which. using monadic notation, inputs a
pair (m, n) of positive integers in standard starting position (on an otherwise
blank fape), and which halts scanning the rightmost of a string of m 1s on an
otherwise blank tape.

‘Wite down which of the following Turing machines is suifable for this task. For
cach machine which is unsuitable, explain why it is unsuitable; this explanation
can take the form of a sequence of configurations for appropriate fest dafa
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(b) Devise and give the flow graph of a Turing machine which, if started
scanning the rightmost of a sring of 1 1s (on an otherwise blank tape),
would halt scanning a single 1 on an otherwise blank tape. 3
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[image: image2.png]In this question, we consider the Turing machine 3 with the flow graph below

() Wite down the machine table for 11

(6) For each of the following starting configurations of the machine M, write
down the sequence of configurations for the subsequent compuation.

0110 G O1110 @) O0111110
i

(¢) The machine M has been designed to take as input a positive infeger in
‘monadic nofation and to output an integer also in monadic nofation.
Thus the machine computes the values of a function /- P — N.

(i) Write down the values of 1), 2). A3). A4). /

(i) What,in general, is the value of ) for n & P? Describe briefly how
the machine computes (), including an indication of cach possible
halting state and the circumstances under which it halts there.

5).
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Devise and give the flow graph of a Turing machine which, when started
scanning the lefimost symbol of a sring s (made up of 1s and/or 25 on an
otherwise blank tape), halts
cither  scanning a single 2, on an otherwise blank tape, if s contains an
even mumber of 25
or  scanning a single 1. on an otherwise blank tape, if s contains an
odd number of 2s.
Note: Your machine may only use the symbols 1. 2 and 0 (for blank)
You must only give one flow graph in part ().
‘The input could be 121212 or 222112 or 11 or 2 or 1112, for example.
0 15 an even mumber. 141

‘Wite down the sequence of configurations for your machine when
the input s is

@ 222 @12 (1) 212 8]
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[image: image4.png]‘This question concerns the abacus machine whose flow chart is shown below

() Wite down the trace table for the computation of this machine when inifilly
the contents of the registers ate

[m) ]

1=2
(b) () How are the final contents of register m selated fo the initial contents
of the three registers?

(i) How are the final contents of register 1 related to the initial contents
of the three registers?

(i) How are the final contents of register p related to the initial contents
of the three registers?
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[image: image5.png]In both parts of this question, you may use extra registers besides the ones
mentioned, if you so wish.

() Give in full the flow chart of an abacus machine program which has the
effect shown in the following diagram.
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Am) —m where £(x) =

¥

2 ifxiseven
1 [51
if xisodd

(6) Give in full the flow chart of an abacus machine program which has the
effect shown in the following diagram.
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Assume that [p] = 0 nitially.



















