Introduction to Turing Machines

Supplement for Preparatory Viewing

Representing and Working with Configurations

Consider a Turing machine with input alphabet ¥ = {0, 1} and start state ¢y. Suppose that the
set of this Turing machines also includes states ¢; and g2, and that its tape alphabet is

r=u{u,s}.

Let this Turing machine’s transition be a partial function 0 : Q@ x I' — @ x I" x {L,R}.

 The initial configuration on an input string w = 0010 € X* looks like

9

and is represented by the string
700010

« Suppose that §(go,0) = (q1,$,R). Then, after the first step of the Turing machine’s

execution on the input string w = 0010, the configuration looks like

q
v

S{of 1|0 ||

and is represented by the string
$q1010



« Suppose, as well, that 6(¢1,0) = (q1,0,R). Then, after the second step of the Turing
machine’s execution on the input string w = 0010, the configuration looks like

q
v

slofl1oflulu

and is represented by the string
$0g110

* Suppose that d(q1,1) = (g2,U,L). Then, after the third step of the Turing machine’s

execution on the input string w = 0010, the configuration looks like

q,
v

SO0 || 0]

and is represented by the string
$420 10



An Example of Turing Machines

The first complete example of a Turing machine is a Turing machine

My = (Qb ¥1,T'1, 41, qo, Gaccept> Qreject)

with the following transition diagram.
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To keep the picture simple, the accept state is shown as “q4” instead of gaccept, and transitions
to the reject state, and this state, are left out — but

5((], U) = (Qrejecta g, R)

for ¢ = go and o = U, for ¢ = a,2 and either ¢ = b or o = LI, and for gy » and either o = a or
o =Ll



