
Exercises (Regular Languages)

1 Finite Automata

Exercise: Construct a DFA over Σ := {a, b} that accepts the following language:

{w ∈ Σ∗ | each a followed by exactly 1 or 3 b’s}

Exercise: Construct a DFA over Σ := {0, 1} that accepts the following language:

{w ∈ Σ∗ | decimal value of w divisible by 4}

Exercise: Let A be the following NFA over Σ := {a, b}.
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Determine the reachability sets RA(ε), RA(b), RA(ba), and RA(baa).

Exercise: Apply the powerset construction to transform the following NFA A over Σ := {a, b, c} into
an equivalent DFA.
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Exercise: Eliminate all ε-transitions of the following ε-NFA A over Σ := {a, b} to obtain an equivalent
NFA.
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2 Regular Expressions

Exercise: Give regular expressions that describe the following languages.

1. L := {w ∈ {a, b}∗ | |w| divisible by 3}

2. L := {w ∈ {a, b, c}∗ | w does not contain a, b, or c}

3. L := {w ∈ {a, b}∗ | substring ab occurs exactly twice in w, but not at the end}

Exercise: Show that regular languages are closed under the reversal operation.

3 Minimisation of DFA

Exercise: Minimise the following DFA.

q0 q3

q1 q2

q4

q5

b

a

a

b a, bb

a

a

b
a

b

2




