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Here we describe a Turing machine (TM) M, that decides A = {0%"| n > 0}, the
language consisting of all strings of 0s whose length is a power of 2.

Mj = “On input string w:
1. Sweep left to right across the tape, crossing off every other 0.
2. Ifin stage 1 the tape contained a single 0, accept.

3. If in stage 1 the tape contained more than a single 0 and the
number of 0s was odd, reject.

4. Return the head to the left-hand end of the tape.
5. Go to stage 1.”

FIGURE 3.8
State diagram for Turing machine M,



This exercise concerns TM Ma, whose description and state diagram appear in Ex-
ample 3.7. In each of the parts, give the sequence of configurations that M> enters
when started on the indicated input string.

a. 0.

Ab. 00.

c. 000.
d. 000000.
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EXAMPLE 3.9

The following is a formal description of M; = (Q, X, T, d, g1, Gaccept, reject), the
Turing machine that we informally described (page 167) for deciding the lan-

guage B = {w#w| w € {0,1}*}.
* Q@ ={aq1,- .48 Gaccept; reject }»
* ¥ ={0,1,#},and " = {0,1 #,x,u}.
* We describe § with a state diagram (see the following figure).

* The start, accept, and reject states are g1, Gaccept, a0d Greject, respectively.

FIGURE 3.10
State diagram for Turing machine M;
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3.2 This exercise concerns TM M7, whose description and state diagram appear in Ex-
ample 3.9. In each of the parts, give the sequence of configurations that M; enters
when started on the indicated input string.
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3.7 Explain why the following is not a description of a legitimate Turing machine.

Mp,q = “On input (p), a polynomial over variables z1, ..., zx:
1. 'Try all possible settings of z1, .. ., zx to integer values.
2. Evaluate p on all of these settings.
3. Ifany of these settings evaluates to 0, accept; otherwise, reject.”
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