CA448 Compiler Construction 1
End of Year Examination Answers 2006

1. (+l-le) digit* (digit . | . digit) digit* [10 marks]
2. digit [10 marks]
digit /
digit
digi
d1g1t
3. The following parse trees can be derived for the sentence abab: [10 marks]
%S\ ﬂs\
b T a S| € € a T b T
& & & &
Therefore the grammar is ambiguous.
4. LOOKAHEAD(S — AB) = (FIRST(A) — {¢}) U FIRST(B) [10 marks]

={ab} u {a} ={ab}
LOOKAHEAD(A — C) = (FIRST(C) — {€}) U FOLLOW(A)
={b} U {a} = {a,b}
LOOKAHEAD(A — aA) = FIRST(a)
= {a}
LOOKAHEAD(B — a) = FIRST(a)
= {a}
LOOKAHEAD(C — b) = FIRST(b)
= {b}
LOOKAHEAD(C —s ¢) = (FIRST(¢) — {¢}) U FOLLOW(C)
={} v {a} ={a}

The grammar is not LL(1) since a predicts both A — C and A — aA



5. The converted grammar is as follows: [10 marks]

E—-TEFE
EE—-+TF
E —¢
T—idT
T > (T
T —>¢
T” > L)
7 5)
L—-EL
L"—:L
L"—>e¢

6. The following LR(0) items are produced for this grammar: [10 marks]

1:S" — oS$
S — exA
S — eBy
B — exB
B — ey
:S"— Se$
:S”— SSe
:B—oye
:S — Bey
: S — Bye
1S — xeA
B —» xeB
A — exA
A — ey
B — exB
B — ey
:S > xAe
9: B — xBe
10: A - xeA

B —» xeB

A — exA

A — ey

B — exB

B — ey
11: A > ye

B —ye
12: A > xAe
13: B — xBe
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There is a reduce-reduce conflict in state 11, so the grammar is not LR(0).



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

1:S—>eAa $
S —> ebAc, $
S —> eBc, $
S — ebBa, $
A —>ed a
B > ed,c
:S—> Aea, $
:S — Aae, $
:S > Bec, $
:S —> Bcee, $
A —dea
B — de,c
:S > beAc, $
S > beBa, $
A —>ed, c
B > ed, a
8:S — bAec, $
9: S — bAce, $
10: S > bBea, $
11: S — bBae, $
12: A > de, ¢
B —>de,a
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There are no conflicts, so the grammar is LR(1).

[10 marks]

8. Merging states 6 and 12 results in a reduce-reduce conflict, so the grammar is not

LALR(1).

9. The attribute grammar is as follows:

[10 marks]

[10 marks]

E—-E+T E.value := E’.value + T.value
E—-E-T E.value := E’.value — T.value
E—>T E.value := T.value

T—>T *F T.value := T .value * F.value
T—T/F T.value := T .value / F.value

T—F T.value := F.value

F — int F.value := int

F — (E)

F.value := E.value




10. The abstract syntax tree is as follows:

/

/N
A A
A

a C

The directed acyclic graph is as follows:

/

*

/N

[10 marks]



