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Question 1 
a) Consider the language L consisting of all strings w over the alphabet {a,b} such that  w contains hhh or cccc (i.e., at least 3 b in sequence, or at least 4 a in sequence, or    both). For example, the strings ababbb, aaaaba, bbbaaaab, bbb, etc. belong to the language L.
i) Construct a regular expression for L                                                         
ii) Construct from the regular expression an NFA recognizing L                                         
iii) Construct a DFA recognizing L, either by deriving from the NFA of question (ii), or by constructing one directly.                                                                                                                                                
b) The following production rules represent a regular grammar
S → aA
A →aA
A → bB
B →bB
B → ε
i) Determine the regular language defined by the above grammar               
ii) List four strings of at least five terminals that can be accepted by the language  
)


Question 2 (15 marks)
a) Differentiate between recursive descent parsers and non-recursive descent parsers 
                                                                                                                          
b) Consider the following grammar G:
E →TE’
E’→+TE’ |E
T →FT’
T’→*FT’ | ε
F →(E) | i
Write an implementation of the recursive parser by writing a procedure for each non-terminal                                                                                                               
                                                                                              

c) Given the grammar G:
E →E + T 
E →T 
T →T * F 
T →F 
F →(E) 
F →a 
Derive the leftmost parse of the sentence a * (a + a), hence draw the resulting parse tree
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