1 Give a regular expression for each of the following languages:

2 pts) a. binary strings of even length that contain at most one 0;
2 pts) b. binary strings that do not contain a substring in 0t1+t0+1+ U 1+0+1+0+;
2 pts) c. strings in {1,2}* such that the sum of the string’s symbols is divisible by 3.
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(3 pts) 2  Construct the smallest possible DFA for the language 1X* U £*010%Z* over the binary
alphabet £. You must prove that your DFA is the smallest possible.
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3  Prove or disprove:

(2 pts) a. the concatenation of two languages is regular only if they are both regular;

(3 pts) b. for every language L, the indistinguishability relation =y, for L has as many equiv-
alence classes as the indistinguishability relation for L.
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(3 pts) 4  Let L be the language of binary strings obtained by concatenating two nonempty palin-
dromes. Use the pumping lemma to prove that L is nonregular. You must not use the

Myhill-Nerode theorem or closure properties.
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(3 pts) 5  Your friend gives you two regular expressions over the binary alphabet. Describe a
sequence of steps that would allow you to determine whether these regular expressions
generate the same language. You must announce your answer in a finite number of steps.

First, generate DFA  from Fhese two  Prg - Exp.
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6  TFor each of the following languages L, determine whether it is regular and prove your

answer:
(2 pts) a. binary strings w such that some string of length 100 occurs as a substring in w at
least twice;
3 pts b. the language L = {0,1,4,9,16,25,36,...} of strings that are the decimal rep-
p g
resentations (with no leading zeroes) of perfect squares, over the alphabet ¥ =
10.1,2. 3 .49
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