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10-3-11
Exam 1 Info / Sample Problems
1.  Give a state diagram of a DFA recognizing the following language over the alphabet {a,b}:  L = {w | w starts and ends with the same symbol, and |w| > 0}. 

2.  Give a state diagram of an NFA with 5 states (or fewer) recognizing the following language over {0, 1}:  L = {w | w contains the substring 0101}.

3.  Let the alphabet be {a,b}.  Convert the following NFA to an equivalent DFA, using the construction outlined in chapter 1: (take any example of a fairly simple NFA and try this)
4.  Let L be the language recognized by the NFA in problem 3; give a state diagram of an NFA recognizing the language L*, using the construction outlined in chapter 1.  (You should also know the standard constructions for union, complement, and concatenation.)
5.  State the Pumping Lemma for regular languages.  Be precise and include all the necessary quantifiers.
6.  Let the alphabet be {0, 1}.  Use the pumping lemma to prove that the following language is not regular:  L = {w | w has an equal number of 0s and 1s}.  Please write complete statements!  (Avoid sentence fragments.)

7.  Let A be a language over such that A can be recognized by a DFA D with 4 states.  Explain why every string in A which is at least length 4 must be 4-pumpable: For any s in L with how do we use the DFA to find x, y, and z substrings such that s = xyz such that the 3 conclusions of the pumping lemma are satisfied?  (State those three conclusions and explain why each will be true.)
8.  Convert the regular expression 
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 to an equivalent NFA.  (Any method is acceptable.)  Hint:  Check that your NFA works properly on the shortest possible inputs, including those which are accepted and those which are rejected.
9.  Let A = {anbm | m >= 0 and n > m}.  Find the complement of A relative to {a, b}*.  (Give a simple, positive description of which strings are contained in Ac.)
10.  Define the following terms.  Be precise.

(a)  an alphabet, , is:  

(b)  a string over an alphabet  is:

(c)  a language over an alphabet  is:

(d)  a deterministic finite automaton is:

(e)  the language recognized by a DFA, L(D), is:
(e)  a regular language over an alphabet  is:

(f)  the regular operations are:
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