Tik-79.148 Spring 2001
Introduction to Theoretical Computer Science

Tutorial 8

Exercises

Ordinary exercises:

1. Let M = (K,X%,6,s,{h}) be a Turing machine where

K= {q()v q1,42, h}

Y ={a,b,U,>}

s =4qo
q | o | d(q,0) q | o | d(q,0) q | o | d(g,0)
q | a| (q,b) || ¢ | a]| (g2,0) | g2 | a | (q2,—)
@ | b | (q,—) || aa|b| (q;,0) || g2 | b | (hL)
Qo | U] (g,—) | ao | U| (hyU) || g2 | U | (hL)
@ | > | (=) | a|>]| (=) ¢e]|>]| (@)

How does the machine operate when it starts from the initial configuration
(go,>abUaa)? How about the configuration (go,>ab Uba)?

2. Construct a Turing machine that reads the input string from left to right
and stops when it has read the string abb and replaced it by the string bbb.

3. A Turing machine M decides a language L if:

(s,pUwl) Fyy (e YU) for all w € L, ja
(s,>Uwl) F3y (h,>U NU) for all w ¢ L.

Construct a Turing machine that decides the language:
L(M) = {w € {a}" | [uw] =1} .
Demonstration exercises:
4. Let M = (K, X%,4,s,{h}) be a Turing machine where:

K= {QOa q1,42, h}

Y ={a,U,>}

§=do
q | o] dgo) | g |o]| dgo) || g|o] dgo)
@ | a|(q,<)|a|la]| (e2uU |¢e|al| (¢@a)
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How does M behave when it starts from the configuration (go,> U a™a),
when n > 07

5. Construct a Turing machine that decides the language:

L(M) ={w € {a,b}" | there is at least one a in w } .



