
Example Turing Machine

We will give a Turing machine for the language

L3 = { aibici | i ≥ 0 }.

Before looking at the Turing machine, try to answer the question:

Is it context-free?
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Design of the Turing Machine

The TM is deterministic. It uses a special tape symbol x that does

not occur in L3.

In state q1, if the first letter is an a, the TM replaces this a by a

space ⊔. After that it moves forward, and replaces one b by an x,

and one c by an x. In state q4 it rewinds, and goes back to state q1.

If the remaining words consists only of x-s, the TM moves to the

accepting state q5.
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q1 q2 q3

q4q5

x/x,R

a/⊔, R

a/a,R

x/x,R

b/x,R

b/b, R

x/x,R

c/x, L

a/a, L

b/b, L

x/x, L

⊔/⊔, R
⊔/⊔, S
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