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1. Regular languages.

Find the minimal (deterministic) finite automaton, describing the language
{w ∈ {a, b}∗ | |w| > 2 and the second last character is an a}.

15 p.

2. Give a context-free grammar that produces the language {ancccbm | m = n + 2}.
Show a parse tree of your grammar for the sentence acccbbb. 15 p.

3. Present a push-down automaton for the language in assignment 2. Describe your
automaton using state charts.

10 p.

4. The language class C is closed w.r.t. complementation if for every L ∈ C we have
that L̄ ∈ C.

(a) Show that the class of regular languages is closed w.r.t. complementation.
5 p.

(b) Show that the class of recursive languages is closed w.r.t. complementation.
5 p.

(c) Show that the class of context-free languages is not closed w.r.t. complemen-
tation. Hint: the language L = {anbncn | n ≥ 0} is not context-free.

5 p.

(d) Give a regular expression for the complement of the language given by the
regular expression (a ∪ b) (a ∪ b)∗.

5 p.

Total 60 p.


