2. Regular expressions

For each of the following languages over the alphabet {0, 1}, give an equivalent regular expression.

15. ((S14)) The set of all strings in 0*1* whose length is divisible by 3.
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3. Direct DFA construction.

Draw or formally describe a DFA that recognizes each of the following languages. If you draw the DFA
you may omit transitions to a reject/junk state.

26. ((S14)) The set of all strings in 0*1* whose length is divisible by 3.
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4. Fooling sets

Prove that each of the following languages is not regular.

42. {w#az#y|w,z,y € T* and w,z,y are not all equal}
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5. Regular or Not?

For each of the following languages, either prove that the language is regular (by describing a DFA, NFA,
or regular expression), or prove that the language is not regular (using a fooling set argument). Unless

otherwise specified, all alphabets are 0, 1.

44. ((F14)) The set of all strings in {0,1}" in which the substrings 00 and 11 appear the same
number of times. (For example, the substrings 00 and 11 each appear three times in the string

1100001101101.)
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5. Regular or Not?

For each of the following languages, either prove that the language is regular (by describing a DFA, NFA,
or regular expression), or prove that the language is not regular (using a fooling set argument). Unless

otherwise specified, all alphabets are 0, 1.

43. ((F14)) The set of all strings in {0,1}" in which the substrings 01 and 10 appear the same
number of times. (For example, the substrings 01 and 01 each appear three times in the string

1100001101101.)
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5. Regular or Not?

For each of the following languages, either prove that the language is regular (by describing a DFA, NFA,
or regular expression), or prove that the language is not regular (using a fooling set argument). Unless

otherwise specified, all alphabets are 0, 1.
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5. Regular or Not?

For each of the following languages, either prove that the language is regular (by describing a DFA, NFA,
or regular expression), or prove that the language is not regular (using a fooling set argument). Unless

otherwise specified, all alphabets are 0, 1.
57. {w#:c | w,z € {0,1}" and w is a proper substring of a:}
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11. True or False (sanity check)

137. ((S14)) For all languages L C ¥*, if L contains all but a finite number of strings of ¥*, then L is
regular.
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11. True or False (sanity check)

155. If L C L' and L' is not regular, then L is not regular. ((F'14))
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11. True or False (sanity check)

171. For all languages L, if L is not regular, then L has no finite fooling set. ((F14))
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11. True or False (sanity check)

174. {0°172% | i+ j + k = 374} is regular.
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11. True or False (sanity check)

172. {0172% | i+ j — k = 374} is regular. ((S14))
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11. True or False (sanity check)

175. {0°192% | i+ j + k > 374} is regular.





















































































































































































































































































































































































































































































9. Context-Free Grammars

Construct context-free grammars for each of the following languages, and give a brief explanation of
how your grammar works, including the language of each non-terminal.

81. All strings in {0, 1}" whose length is divisible by 5.
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9. Context-Free Grammars

Construct context-free grammars for each of the following languages, and give a brief explanation of
how your grammar works, including the language of each non-terminal.

87. {0#0#0 | 4,5 > 0}
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9. Context-Free Grammars

Construct context-free grammars for each of the following languages, and give a brief explanation of
how your grammar works, including the language of each non-terminal.

89. {w#0*"™) | we {0,1}"}



















































8. Regular Language Transformations

Let L be an arbitrary regular language over the alphabet ¥ = {0,1}. Prove that each of the following
languages over {0, 1} is regular. “Describe” does not necessarily mean “draw”.
73. ONLYONES !(L) := {w | 1#(*) € L}
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