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

(a) All languages described by regular expressions are context-free. 2p.

(b) Nondeterministic finite automata can recognise (decide) more languages than determinis-
tic ones. 2p.

(c) All context-free languages are regular. 2p.

(d) All languages recognised (decided) by nondeterministic finite automata can be generated
by context-free grammars. 2p.

2. Describe the following languagesboth in terms of regular expressionsand in terms of deter-
ministic finite automata:

(a) {w∈ {0,1}∗ | w contains either 010 or 110 (or both) as a substring}, 5p.

(b) {w∈ {0,1}∗ | w contains neither 010 nor 110 as a substring}. 5p.

3. (a) Describe verbally the language generated by the following context-free grammar:

S → ASb| ε
A → aA | a

5p.

(b) Show that the grammar in part (a) is ambiguous. 5p.

(c) Design an unambiguous context-free grammar that generates the same language as the
grammar in part (a). 5p.

4. Design a context-free grammar that generates the language

L = {ambn | n≥ 0 andm= n or m= 2n}.

7p.

Total 40p.


