CS381

Second Mid Term

Friday Nov 5, 2004

Fall 2004





Hollister B14 9:05-9:55

This is a 50-minute in class closed book exam.  All questions are straightforward and you should have no trouble doing them.  Please show all work and write legibly.  Credit will be based on both correctness and clarity of answers.

1.  Is every regular set a context-free language?  Prove your answer.  Credit will be based on both correctness and clarity of proof.
Solution:  Let 
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 be a finite automaton.  Construct a context-free grammar 
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 as follows.  If 
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.  A simple inductive proof shows that 
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Alternative Solution:  The sets 
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 are clearly context-free languages and the class of context-free languages is closed under union, concatenation and closure.
2.  Let
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.  Is L a context-free language?  Prove your answer.
Solution:  Assume that L is context free.  Let n be the integer from the pumping lemma.  Select 
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.  If z=uvwxy where 
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 is at most n symbols longer than z.  But the shortest string longer than z is n+1 symbols longer.
3.  Give a set that is not recursively enumerable.

Solution:  List the recursively enumerable sets by listing all Turing machines.  
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 where 
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 is the set accepted by the ith Turing machine.

4.  Describe how to convert a context-free grammar G to a nondeterministic pushdown automata M such that N(M)=L(G).
Solution:  Let 
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 be a cfg in Chomsky Normal Form.  Then 
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 where 
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