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1. Which of the following claims are true (T) and which false (F):

(a) Any language recognised (decided) by a nondeterministic finite automaton can be descri-
bed by a context-free grammar. 2p.

(b) The intersection of any two context-free languages is regular. 2p.

(c) The complement of any regular language is context-free. 2p.

(d) The union of any two regular languages can be recognised (decided) by a deterministic
finite automaton. 2p.

2. Show that each of the following languages is regular, by describing it either in terms of a regular
expression or in terms of a finite automaton:

(a) {w∈{0,1}∗ | each two 1’s inw are separated by an even number of 0’s (possibly none)},

5p.

(b) {w∈ {0,1}∗ | w contains substring 11 exactly once}, 5p.

(c) {w∈ {0,1}∗ | w does not contain substring 111}. 5p.

3. (a) Show that the following context-free grammar is ambiguous:

S→ aSb| aSbb| ε.

5 p.

(b) Design an unambiguous grammar generating the same language as the grammar in part
(a). 5 p.

4. (a) Justify the claim: if languageA over the alphabetΣ = {0,1} is regular, then so is the
languageAR = {wR | w∈ A}. (NotationwR denotes the reverse of stringw, i.e. the string
with the symbols ofw written in the opposite order.) 4p.

(b) As part (a), but for context-free languages: if languageA⊆ {0,1}∗ is context-free, then
so is the languageAR. 3p.

Total 40p.


