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1.[4] Let L = {w ∈ {a, b}∗ : w does not contain the substring aab}. For example, babb and ba are
in L, but bbaaba is not in L. Draw a deterministic finite automaton for L.

2.[3] Write a regular expression that describes the language accepted by the automaton shown
below.
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3.[3] Let Σ = {a, b, c}. We define a function f : Σ∗ → Σ∗ as follows. For any x ∈ Σ∗, f(x) is
the string obtained by replacing each occurrence of b in x by cc. For example, f(ab) = acc,
f(cab) = cacc and f(bc) = ccc.

Suppose M = (Q,Σ, δ, q0, F ) is a deterministic finite automaton for some language L.
Give a formal description of a finite automaton for the language {f(x) : x ∈ L}.

(You do not have to prove your answer is correct.)
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4.[4] Consider the deterministic finite automaton M shown below.
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Lemma 1: Every string that takes M to state 2 ends in a.
Lemma 2: Every string that takes M to state 3 ends in b.
Lemma 3: Every string that M accepts contains two consecutive characters that are the
same.
Assume that Lemma 1 and Lemma 2 have already been proved.
Give a careful proof of Lemma 3. Hint: You can use induction on the length of the string.
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5.[3] Let L be the language of all binary strings of odd length whose middle character is 0. (More
formally, L = {x0y : x, y ∈ {0, 1}∗ and |x| = |y|}.) Is L regular? Prove your answer is
correct.

6.[3] If L is a language over the alphabet Σ, the extension of L is

EXT (L) = {x ∈ Σ∗ : some prefix of x is in L}.

Prove the following claim: for every regular language L, EXT (L) is also regular.
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