CS 3500 Section A
Sample Mid-Term Exam

Problem 1 (20points) Givethestatediagram of aDFA accepting thelanguage specified by the regul ar expression
(0U 10)*1*. (For haf-credit you may give the diagram of an NFA with s-transitions.)

Problem 2 (10points) Givearegular expressionfor thelanguage{z € {0, 1}*| = containsan odd number of 0's}.

Problem 3 (20 points)  Prove that if an NFA with k states accepts any string at al, then it accepts a string of
length & — 1 or less.

Problem 4 (20 points)  Prove that the language {0?" | » > 0} is not context-free.

Problem 5 (20 points)  Give a grammar in Chomsky normal form for the language {0"1?" | » > 0}. (For
half-credit, give any context free grammar for thislanguage.)

Problem 6 (20 points) Prove that the language USEFUL_STATEry; = {(M, q) | M isaTM, g isastateof M,
and there exists astring w such that state ¢ isreached during the computation of M oninput w} isundecidable.

Problem 7 (30 points)  Which of the following languages are undecidable, and which are not? Give brief
justification.

1. {(M)| M hesat |least 100 states}

2. {(M) | M makesat least 100 transitionson input < }

3. {(M) | M visitsat least 100 distinct states on input  }

4. {(M) | M makesat least 100 transitionson al inputs}

5. {(M) | M accepts at |east 100 strings}

6. {(M) | M accepts some string of length at least 100}



