CA448 Compiler Construction 1
Repeat Examination Answers 2008

[10 marks]

2. [10 marks]
State 0 1
A={0,14} |B |C
B={2} D |B
C={14} B |C
D={134} |B |C

The start state is A and the accepting states are A, C and D.

3. The following parse trees are produced for the given expression: [10 marks]
S

if C then S else S

A

id id E < E id=E id:=E

>

| | o
d id id id id id id

4. LOOKAHEAD(S — ABC) = (FIRST(A)-{€}) 0 (FIRST(B)-{}) 0  [10 marks]
(FIRST(C) —{€}) 0 FOLLOW(S)
={a,c} O {b} O {c} O {$} = {a,b,c,$}
LOOKAHEAD(A - aA) = FIRST(a)
= {a}
LOOKAHEAD(A — C) = (FIRST(C)-{€}) 0 FOLLOW(A)
= {c} O {b,c.$} = {b,c.$}
LOOKAHEAD(B - bB) = FIRST(b)
= {b}
LOOKAHEAD(B - ¢) = (FIRST(€) — {€}) 0 FOLLOW(B)
={} 0 {c,$} = {c,$}
LOOKAHEAD(C - ¢C) = FIRST(c)
= {c}
LOOKAHEAD(C - €)= (FIRST(g) — {€}) 0 FOLLOW(C)
={} O {b,c,$} = {b,c,$}

The grammar is not LL(1) since c predicts both C - cCand C - €



5. The converted grammar is as follows:

Stat — with Desig do Stat end
Stat — Desig := Exp

Desig — id Desig'

Desig' — . id Desig'

Desig' - €

Exp - Desig Exp’
Exp' - +Exp

EXp' - &

6. The following LR(0) items are produced for this grammar:

0:

9]

11

E" - oE$
E - oE+T
E - oT

T - oT*F
T - eoF

F - eid

F - o(E)

:E” = Ee§

E - Ee+T

:E’ — E$.
:E — E+.T

T - oT*F
T - eoF
F - eid
F - o(E)

TS Fe
:F 5 ide
:F o (.E)

E - oE+T
E - oT

T - oT*F
T - oF

F - eid
F - o(E)

E 5 Te

T - Te*F

:T - T*eF

F - eid
F - o(E)

:T — T*F.
10 :

F — (E).

:E - E+Te

T - Te*F

[10 marks]

[10 marks]



12:F - (Ee)
E - Ee+T

There are shift-reduce conflicts in states 7 and 11, so the grammar is not LR(0).

7. FOLLOW(E) = {+,).$} [10 marks]
FOLLOW(T) = {+,%,).$}
FOLLOW(T) = {+,*,),$}

The shift-reduce conflicts in states 7 and 11 can therefore be resolved: reduce on +, -
and $ and shift on *. The grammar is therefore SLR(1).

8. The following LR(1) items are produced for this grammar: [10 marks]

1:S - eAb, $
S - eB,$
A - eaB,b
B - ea$
B - eaA.$
:S > Aeb, §
:S - Abe,§
:S - Be,§$
:A > aeB,b
B - ae,$
B - aeA,$
B - ea b
B - eaA,b
A - eaB,$
6:A - aBe, b
:B - aAe §
8:A - aeB,§
B - ae,b
B - aeA,b
B - ea,$
B - eaA,$
A - eaB,b
9:A - aBe,$
10: B - aAe,b

wm B~ W N

~

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

9. The attributes in the grammar could be evaluated in the following sequence:
[10 marks]

1. T.type

2. I;.name

3. L.name

4. L.in

5. L].il’l

6. Ii.type

7. L.type



10. The three-address code is as follows:

tl
t2
t3
t4

=a+b

c + d
e — t2

= tl - t3

[10 marks]



