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Name: ________________________

Exam 1

10-7-2011
1. (6 pts) State the Pumping Lemma for regular languages.  Be precise and include all the necessary quantifiers.
2. (4 pts)  Find a regular expression for the following language.  Make your expression as short as you can.  Be sure to test it on the first few strings in {a, b}*.
A = {w
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{a, b}* | w does not contain exactly one a}.
3.  (6 pts)  Let 
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.  Give a state diagram of an NFA with six or fewer states which recognizes the language: 
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4. (8 pts)  Let B = {w
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{a, b}* | w has length 3 or more, and the third symbol in w is b}.
a) Draw a DFA for B with as few states as possible.
b) Find the smallest possible pumping length for B:  p = _____ .  Justify your answer!  (For all s in B with length at least p, how can you find x, y, and z to satisfy the pumping lemma?  Be specific.)
c) Find a regular expression for B* - B.  Make your expression as short as you can. 
5. (8 pts) Convert the following NFA to an equivalent DFA, using the construction outlined in chapter 1 (not by analyzing its language).  Begin by making a transition table for the DFA.
6. (10 pts)  True (in all cases), or False?

a) If X and Y are regular languages, then 
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is also regular.  ______

b) If X and Y are regular languages, then 
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is also regular.  ______

c) If X is a regular language over alphabet ∑, then its complement, ∑* - X, is also regular.  ______

d) Every language over the one-letter alphabet ∑ = {a} is regular.  ______

e) If L is regular, then the language LR, obtained from L by reversing every string in L, is also regular.  (w is in L iff the reverse of w is in LR).  ______

7.  (10 pts)  Consider the language C = 
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, and w has at most n 0s}.
a) List the first 8 strings in C, in lexicographic order:

b) Prove that C is not a regular language.
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