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Question 1 [10 marks]

A floating point number starts with an optional minus sign, followed by zero or more
decimal digits, followed by a decimal point, followed by one or more further decimal
digits, followed by an optional exponent. An exponent starts with the letter E,
followed by an optional minus sign, followed by one or more decimal digits. Express
the syntax of floating point numbers as a regular expression.

Question 2 [10 marks]

Construct a deterministic finite state automaton for recognising floating point
numbers as described in Question 1.

Question 3 [10 marks]

Show that the following grammar for arithmetic expressions is ambiguous:
E-E+E|E*E|~E]|(E)|num

Question 4 [10 marks]

Determine whether or not the following grammar is LL(1):

Question 5 [10 marks]

Convert the following grammar into an LL(1) grammar which recognises the same
language:

Stat - id := Exp

Stat — id (Arglist)
Arglist - Arglist , Exp
Arglist - Exp

Exp - id (Arglist)
Exp - id
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Question 6 [10 marks]
Determine whether or not the following grammar is LR(0):

S - Xb
S-Y
X > a¥Y
Y - a
Y - aX

Question 7 [10 marks]
Determine whether or not the following grammar is SLR(1):

S - Aa
S - bAc
S - dc
S - bda
A-d

Question 8 [10 marks]
Determine whether or not the grammar in Question 7 is LR(1).
Question 9 [10 marks]

A number is of the form n1 'E' n2 where nl1 and n2 are signed integers separated by
the letter 'E'. The value of such a number is n1x10". The grammar for these
numbers is as follows:

Num - Signedint 'E' Signedint
Signedint - Sign Int

Sign - +

Sign - -

Int - Int Digit

Int - Digit

Add attributes and rules that calculate the value of a number.
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Question 10 [10 marks]
Consider the following grammar for simple expressions:

E-E+T|E-T|T

T-T*F|T/F|F

F - (E)]|id
Construct an abstract syntax tree for the following expression:

X (x+y)*(x+y)

Convert this abstract syntax tree into an equivalent directed acyclic graph by
eliminating all common subexpressions.
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