CA448 Compiler Construction 1
End of Year Examination Answers 2008

1. [10 marks]
2. [10 marks]
State a |b
A =103} B
B={1,4,7} C
C=1{0,235 |D
D = {1,4,6,7} C
The start state is A and the accepting states are B and D.
3. The following parse trees are produced for the given expression: [10 marks]
R R
R/\* . -
R R R R
0 R R R | R 0



4. The unambiguous grammar is as follows: [10 marks]

R-RS|S
S.ST|T
T - T*[(R)]0] 1

5. [10 marks]
LOOKAHEAD(S - ABC) = (FIRST(A)-{g}) U (FIRST(B)—{g}) U FIRST(C)
= {b} U {a} U {b} = {a,b}
LOOKAHEAD(A - bA)=FIRST(b)
= {b}
LOOKAHEAD(A - €)= (FIRST(g)-{e}) I FOLLOW(A)
= {} U {a,b} = {a,b}
LOOKAHEAD(B - aB) =FIRST(a)

= {a}
LOOKAHEAD(B - €) = (FIRST(€) — {€}) 0 FOLLOW(B)
={} U {b} = {b}

LOOKAHEAD(C - b)=FIRST(b) = {b}
The grammar is not LL(1) since b predicts both A - bAand A - €
6. The following LR(0) items are produced for this grammar: [10 marks]

1: S - eS$
S - eAb
S - eB
A - eaB
B - ea
B - eaA
:S' - Se§
:S" - SSe
:S - Aeb
:S - Abe
:S - Be
:A - aeB
B - ae
B - aeA
B - ea
B - eaA
A - eaB
8: A - aBe
9:B - aAe

N N BN

There is a shift-reduce conflict in state 7, so the grammar is not LR(0).



7. The following LR(1) items are produced for this grammar:

I:S -
S -
S -
A -
B -
D -
D -
2:S >
3:S >
4:S -
C -
C -
A -
B -
D -
D -
5:A -
B -

eAa,$
eBDb, $
ocC, $
oD, a
oD, b
® a
o, b
Aea,$
Beb, $
ceC, $
oAb, $
eBa, §
oD b
oD, a
o, b
® a
De,a
De,b

6:S - Aae,$

7:S -
8:S -
9:C -
10: C -
11: A -

B -
12: C -
13:C -

Bbe, $
cCe,$
Aeb, $
Bea, $
De, b

De,a

Abe,$
Bae, $

There are no conflicts, so the grammar is LR(1).

[10 marks]

8. Merging states 5 and 11 results in a reduce-reduce conflict, so the grammar is not

LALR(]).

9. The attribute grammar is as follows:

[10 marks]

[10 marks]

E-EorT E.value := E'.value [ T.value
E_T E.value := T.value

T T and F T.value := T'.value JF.value
T F T.value := F.value

T - notF T.value := = F.value

F - true F.value := True

F _ false F.value := False

F - (E) F.value := E.value




10. The acyclic graph is as follows: [10 marks]

G A




	A
		S  S T | T

