Lecture #10: Introduction to Turing Machines
Supplement for Lecture Presentation

Let ¥ = {a, b, c}. The first part of the presentation concerns the Turing machine
M, = (Qh ¥, T'1, 61, qo, Gaccept Qreject)

where I'y = {a, b, ¢, X, U}, with an incomplete transition diagram that is as follows:
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In this diagram, the accepting state gaccept is Shown as “g4” instead. As the above 7-tuple indi-
cates, this Turing machine has start state ¢g, accepting state gaccept, and rejecting state greject.
Transitions for states ¢ € Q1 \ {¢4,qr} and symbols o € I that are not shown all have the

form 61(q,0) = (¢r, o, R).



Now let ¥; = 33 = {0, 1}. Consider the Turing machine

My = (Q2,%1,32,1'2.62, g0, ghatt)

where 'y = {0, 1, X, LI}, with an incomplete transition diagram as follows:
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This is a Turing machine where I = {0, 1, X, U} and with a set of states

Q2 = {q0, 91,492,493, 94,95, 96, 47, 48, 49 Ghait } -

The halt state, gnait, and transitions leading to it, are not shown in this diagram. The missing
transitions, leading to the halting state, are as follows.

(@) 92(qo0,0) = (ghai, U, L) forc = U and o = X.
(b) d2(q1,X) = (gha, U, L) — so that d2(¢1X) = d2(q1, LJ).
(c) 02(q2,0) = (ghat, 1,L) foro € T.
(d) d2(g3,X) = (gnat, L), L) — so that d2(g3, X) = d2(g3,L).
(e) d2(qa,0) = (ghar, U, L) foro = U and o = X.
(f) d2(g6,X) = (gnar, U, L) — so that d2(gs, X) = d2(gs, ).
(9) 92(q7,0) = (ghan, U, L) forc = U and o = X.
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hat; 1,L) foroc = Land 0 = X.
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ghat, 1,L) forc = LU and o = X.
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