) 1 Give a simple verbal description of the language recognized by the following DFA.
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2  Draw NFAs for the foliowing languages, taking full advantage of nondeterminism:
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a. binary strings in which there is a pair of 1s separated by an odd number of Os;

3) b. Dbinary strings that have odd lengih or do not contain a 0.
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3 Prove that the following languages over the binary alphabet are regular:

(2 pts) a. strings that contain as a substring 1111 or 0110 but not both;
{2 pts) b. nonempty strings in which the first and last symbols are different;
(2 pts) c. strings in which every 1 is immediately folowed by 00.
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(3 pts) 4 Let L be a regular language over the binary alphabet. Let L’ be the set of all strings in
L that contain a 0 in an odd-numbered position. Prove that L' is regular.
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(3 pts) 5 Fixa DFA D. A string w is called a hot potato for D if, starting from the initial state,
D experiences a total of |w| state changes as it proeesses w. Thus, every symbol of w
causes a change of state. Prove that D’s hot potatoes form a regular language.
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(3 pts) 6  Your friend gives you a DFA D with the binary alphabet. Describe a sequence of steps
that will allow you to determine whether there exists a string of even length that )

accepts. You must announce your answer in a finite number of steps.
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7  Let L be a regular language over the binary alphabet. Consider the language L' of all
strings obtaived by taking a string in L and flipping an odd number of symbols in it.
Prove that L' is regular.
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