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FIGURE 3.4 .
State diagram for Turing machine My

A sample run of My on input 0000:

10000 Lgsx0xU UX(5XXU
L2000 q5ux0xu LG5 XXXU
Luxq300 Ligox0xL sUXXXL
1x0q40 Lxgo0xu Lo XXXU
ux0xqsu LXX(3XU X XXU
Lx0gs XU LIXXX(q3U LXX oKL
Luxgs0xu LIXX (5 XU LIXXX(QoU
UXXXU(accept

EXAMPLE 3.5

) i i ipti - 5,106 41, Gacce t>Qreject)7 the
The following is a formal description of M3 (@,%,T,6, pt
“Turing machine that we informally described on page 127 for deciding the lan-

guage B = {whw|w € {0,1}*}.
e Q= {1, »q14; Gaccepts Greject }»
ey ={0,1,#},and ' = {0,1,#,x,u}.
« We describe § with a state diagram (see Figure 3.5).
« The start, accept, and reject states are i, Gaccept, and Greject-

In Figure 3.5 depicting the state diagram of TM M, you will find the label
0.1 — R on the transition going from g3 to itself. That label means that the
‘nylachine stays in g3 and moves to the right when it reads a 0 or a 1 in state ¢s-. It
doesn’t change the symbol on the tape.

u—R

FIGURE 3.5

State diagram for Turing machine M,

As in Example 3.4, the machine starts by writing a blank symbol to delimit the
left-hand edge of the tape. This time it may overwrite a 0 or a 1 when doing so,
and it remembers the overwritten symbol by using the finite control.

Stage 1 is implemented by states ¢; through g7, and stages 2 and 3 by the re-
maining states. To simplify the figure, we don’t show the reject state or the tran-
sitions going to the reject state. Those transitions occur implicitly whenever a
state lacks an outgoing transition for a particular symbol. Thus, because in state
g5 no outgoing arrow with a # is present, if a # occurs under the head when the
machine is in state gs, it goes to State greject-



