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1. (8 marks): A non-regular language
Consider the language L = {0i1j0k1` | i + j = k + ` and i, j, k, ` ≥ 0}.
Prove that L is not regular.
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2. (15 marks): A context-free language
All four parts of this question concern the context-free grammar
G : S → 0S11 | 0S111 | ε.

(a) (2 marks) What is L(G)? (Describe the language; you’ll prove your answer is
correct in parts (b) and (c).)

(b) (4 marks) Let L be the language you described in part (a). Prove that L ⊆ L(G).
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(c) (6 marks) Let L be the language you described in part (a). Prove that L(G) ⊆ L.

G is still the grammar G : S → 0S11 | 0S111 | ε.
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(d) (3 marks) Prove that the grammar G : S → 0S11 | 0S111 | ε is ambiguous.
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3. (10 marks): A pushdown automaton
Draw a pushdown automaton that accepts the language L = {0i1j0k1` | i + j = k + `
and i, j, k, l ≥ 0} by final state.

L is the language you proved is not regular in Question 1.

Explain briefly why your automaton is correct (you do not need to give a full proof).
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