PART 11 MATHEMATICAL LOGIC {M381, M384, M385)

Question 9

(i} We wish to design & Turing machine which, using monadic notation, takes as
input a pair (m,n} of positive integers in standard starling position (on an
otherwise blank tape) and which halts on'a blank tape,

{a} Explain why each of the Turing machines below is not suitable for this
task. {Your answer may include sequences of configurations far appropri-
ate beat data.)
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(b} Give the flowgraph of a machine which correetly perfacms the task, 21
(it) Give the complete flowehart of an Abacus machine program which has the
effect shown in the following block diagram. [You may use extra registers,
amsumed empty initially, if you wish.)
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where [pl = 0 initially.
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Question 10
(1)  Let R be the function
Pr[Cnls, 5], Cafexp, Cnls, i"ﬂ]: 1&3]]
where exp is the function defined by exp(z, y) = o¥
Compute the values of
(=) (3,0},
(b] AK(3,2). [4]
(it} In this part you may present your arguments using =ither formal or informal
definilions,
(2] Show that the lunckion =xp, as in pact (i}, is prienitive recursive by defining
it in terms of the sum function and the initial functicna. [2]
(b} Show that the function f of 3 arguments defined by
=23
flzizz. 23} =2 7"
is primitive recursive by defiming it in terms of exp, the inilial Functions
and, if you wish; the sum and product funciions [3]
(iii) Write down the pairs (x|, ;) of natural numbers for which Ma[ fliz;, z2) is
defined, whers [ is the function defined by
f{:l:zlly] =|:Ii_.l:.m|- +I_;|I]]+y-li-§ _.\'Il]' ['?]
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