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Please answer each question on a separate sheet where you indicate your name
and section. Justify and detail all your answers.

1. a) Is the set {2n |n ∈ N} denumerable ?

b) Give a set S ⊆ R such that S is not denumerable and R \ S is denu-
merable.

2. Let L be the language generated by the grammar

S → AbaBS | ε
A → aA | a
B → bB | ε.

where S is the start symbol. Give a regular grammar that generates L and
one that generates its complement.

3. Show that the language L = {aibjck | k 6= i · j} is not regular.
(Hint : Use the pumping lemma)

4. Is the language L = {aibjckdl | i+ k = j + l} context-free ?
Explain your intuition and then prove your statement.
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