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1. [2 marks] Is there any regular expression R such that L(R∗ ) is finite? Show your answer is
correct.

2. [6 marks] Describe, in plain but precise English, the languages defined by each of the following.
(a)

0
0
1

1

1

1

0
0

(b) (0 + 1)∗ 0(0 + 1)(0 + 1)0(01∗)∗

3. [3 marks] Write a regular expression for all strings over the alphabet {a, b, c} that contain
at least one a and at least one b.
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4. [3 marks] Draw a DFA for the language of all strings that contain 0101 as a substring. (Your
answer should be as simple as possible.)

5. [3 marks] Draw an NFA for the language containing all binary strings whose first and last
character are different from each other.
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6. [2 marks] Assume L1 is a non-regular language over the alphabet Σ.
(a) Give a language L2 such that L1 ∩ L2 is regular.

(b) Give a language L2 such that L1 ∩ L2 is not regular.

7. [5 marks] Suppose you are given a DFA M = (Q, Σ, δ, q0 , F ). Write a description of an NFA
M ′ for the language L = {x ∈ Σ∗ | ∃y ∈ L(M) such that |x| = |y|}.

Write down a claim that you would prove by induction to show that your construction
is correct. (You do not have to prove the claim.)
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8. [5 marks] Is the language {ai bj | i, j ∈ IN, i < j} regular?
Circle the correct answer:

YES

Prove your answer is correct.
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