CSCI 338, Second Midterm — March 9%, 2016

Question One. 25 points. Consider language A, A = {a”'b>" | n >=0}.

(a) 4 points.

(b} 4 pomts

{c} 4 points.
(d) 4 points.
(e) 4 points.

(f} 5 points.

Write a context-free grammar (CFG} for A using as few rules as possible.
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What isVin your CFG?
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What is £ in your CFG?
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What is R in your CFG?
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What is S in your CFG?

Rewrite your CFG in Chomsky-Normal Form.
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Question Two. 25 points. Consider language A from Question One.

{a) 10 pomts Draw a 7-state PDA that recognizes A.
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(b} 3 points.
{c) 3 points.
{d) 3 points.
{(e) 3 pointé;.

(f) 3 points.
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What is Q in your PDA?Y
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What is Z # your PDA?
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What is I' in your PDA?
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What is ggin your PDA?

What is F in your PDA?

S et §



- Question Three. 25 points. Prove that language B = {a®™ | n >= 0} is not a context-free

language.
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Question Four. 25 points.

(a) 5 points. True or False. Adding a second stack to a PDA increases the set of languages
that can be recognized. If True, provide a language that can now be recognized. If
" False, briefly explain why the two are equwalent
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(b} 5 points. What is the key dlfference between a finite state automaton and a pushdown
automaton? '
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{c) 5 points. Add one or more rules to the following CFGto generate the Kleene star of the
original language. Do not change what either S or A generates
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{d) 5 points. True or False. The above CFG can be captured by a DPDA. Bfiefly explain.
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(e} Consider a PDA that has 10 states and accepts strings that cgnta‘ inX's,"y’s and z’s. AWhat
is the maximum number of rules of the form Apg > a-A, t__k__that can be produced?
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Briefly explain.




