Math 3342 Exam #2

Question 1. (7 points each) For each language, either give a regular expression or a context-free grammar
(your choice)
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d) The language of bracketed lists of binary strings, like:

010,101, 1,00, 1]

There should be: brackets surrounding finitely many (zero or more) binary (nonempty) strings, with
a comma in between each of them.
(Make sure you do not allow stray commas on the ends, or two commas with nothing in between.)
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Question 2. Let L = {a"ba*"}

a) (10 points) Please make a stack machine “by hand” (don’t convert from grammar) which accepts L,
and give a derivation for abaa.
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b) (6 points) Please make a CFG for L, and show a grammar derivation for a?ba’.
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Question 3. (10 points) Please show that L = {(ab)™a"b"} is not regular.
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Question 4. (10 points) Please make an NFA equivalent to this regular expression: a((ab* + ¢)* + ba)b*
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Question 5. Here is a bogus proof that the language L = {a"™b™} is nonregular:
Let D; = #L = {a™*b™}. Then these sets are all different for various i, so L has infinitely many
derivatives, so L is not reqular. Shewn!

a) (6 points) Please show that L is in fact regular.
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b) (10 points) Please identify the specific error in the bogus proof above.
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Question 6. (5 points each) Here is a stack machine:

read pop push

€ S XY
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a) Please give a stack machine derivation showing that abab is accepted.
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b) Please show that aab is not accepted.
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c¢) What is the language accepted by the stack machine?
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d) Please give a grammar equivalent to this stack machine.
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