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CA448

Construct a non-deterministic finite state automaton (NFA)
which recognises the same language as defined by the
following regular expression:

(ab)*a(ba)*

Using the subset construction method, convert your NFA in
Question 1 into a corresponding deterministic finite state
automaton (DFA), showing clearly the start state and
accepting states.

Prove that the following grammar for regular expressions
over the alphabet {0,1} is ambiguous:

R - R R (alternation)

R - RR (concatenation)
R - R* (Kleene closure)
R - (R)

R-0

R -1

by giving two different parse trees for the following
expression:

(0110

Construct an unambiguous grammar which describes the
same language as the grammar in question 3, and which
deals with the precedence of the operators (Kleene closure
has the highest precedence, followed by concatenation,
followed by alternation).

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

S - ABC
A - bA
A ¢
B - aB
B - ¢
C-b

Determine whether or not the following grammar is LR(0):
S - Ab
S-B
A - aB
B - a
B - aA

[10 marks]

[10 marks]

[10 marks]

[10 marks]

[10 marks]

[10 marks]
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8.
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Determine whether or not the following grammar is LR(1):

S - Aa
S - Bb
S - cC
A-D
B-D
C - Ab
C - Ba
D - ¢

Determine whether or not the grammar in Question 7 is
LALR(1).

Consider the following grammar for Boolean expressions:

E-EorT
E-T

T TandF
TS F

F - notF

F - true

F - false

F - (E)

Add attributes and rules that calculate the Boolean value of
an expression (hint: the only attribute that will be required
for each non-terminal will be one denoting its Boolean
value).

Construct a directed acyclic graph for the following code
fragment which identifies all common sub-expressions.

G=C*(A+B)+(A+B);
C.=A+B;
A=(C*D)+(E-F)

[10 marks]

[10 marks]

[10 marks]

[10 marks]

[Total marks: 100]
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