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CS390   Final Exam
   May  2009

1.  Find an NFA- that accepts (a+b)*(ab+b)*  by literally following the method used in the proof of Kleene’s theorem (as in Homework 8). Do NOT attempt to simplify your answer. [10 Points]
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2. Convert the following NFA to a DFA that accepts the same language.
	State \ Input
	a
	b

	1
	{1, 2, 4}
	{3, 5}

	2
	{1, 2, 4}
	{3, 5}

	3
	
	

	4
	{1, 2, 3, 4, 5}
	{3, 5}

	5
	
	


1 is the initial state, and 3 and 5 are the accepting states.  [15 Points]
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3.  Test the following languages for non-regularity using Myhill-Nerode’s theorem: 

(a) {anbncn | n is a natural number}  [10 Points]
(b) The set of strings of even length over {a, b}with two different middle symbols
such as abaa and bbbabaaa. [10 Points]
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4. For each of the following statements answer whether or not it is true: [20 Points]
(a) S ->  aSb | bSa | a  generates the odd length palindromes with a as the middle

symbol.

 (b)  S -> aT |  T-> aT | T -> Tbc |T ->   generates {ambncn | m and n are natural numbers}

(c) The union of infinitely many regular languages is a regular language.
 (d) The complement of language L is regular if L is regular.

 (e) The intersection of any two regular languages is regular.

 (f)  For any computer program a Turing machine can be constructed that simulates it.
 (g)  It is not possible to write a computer program that decides whether or not a given FA accepts a given finite language.
 (h)  It is not possible to write a computer program that decides whether or not a given Turing machine accepts a given finite language.
 (i)  The language {www | w is a string of {a, b}* } is decidable.
(j) If a Turing machine T never moves its tape head to the right of a certain square no matter what the input string is, then the language accepted by T is a regular language.
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5. Construct a Turing machine that places the symbol M at the middle of a given string of a’s of even length.  For example given  aaaa it is to produce aaMaa.  [15 Points]
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6. For a DFA answer the following three questions:

(a)  If  * (q0, ab) = { q1, q2 }, * (q0, bb) = { q2 },* (q1, bb) = { q3 },
* (q2, bb ) = { q2, q4 },* (q3, bb) = { q0 },* (q4, bb) = { q3 }, then

what is * (q0, abbb)  ?   [5 Points]
(b) Define {a, b}* recursively.  [5 Points]
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(c)  Prove that  * (q, xy)  = * (* (q, x), y)  for a DFA by general/structural induction on y, where x and y are strings of {a, b}*.  [10 Points]
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