CA448 Compiler Construction 1
End of Year Examination Answers 2009
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3. The following parse trees are produced for the expressiom*num-+num: [10 marks]
A E
|E * + ‘E
num '|5 + '|5 l; * E  nur

nuir nuir nuir nuir

Therefore the grammar is ambiguous.

4. LOOKAHEAD(S - XYZ) = (FIRST(X)—{e}) O (FIRST(Y)—e}) O FIRST(2) [10 marks]
=dal {c} U {d} ={a,c,d}
LOOKAHEAD(X — a) = FIRST(a)
={a}
LOOKAHEAD(X — Zb) = FIRST(Z)
= {d}
LOOKAHEAD(X — €) = FOLLOW(X)
= {c,d}
LOOKAHEAD(Y - c) = FIRST(c)
={c}
LOOKAHEAD(Y - €) = FOLLOW(Y)
= {d}
LOOKAHEAD(Z - d) = FIRST(d) = {d}

The grammar is not LL(1) since d predicts both-XZb and X- €
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5. The converted grammar is as follows: [10 marks]

Stat - id Stat

Stat - = Exp

Stat - (ArglList)
ArgList - Exp ArgList
ArgList’ - , Exp ArgList
ArgList’ - €

Exp - id Exp

Exp - (ArgList)

Exp - ¢

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

1: S- eXb
S eY
X - ea¥Y
Y- ea
Y - eaX
: S Xeb
S—> Xb.
S- Ye
X aeY
Y- ae
Y- aeX
Y- ea
Y - eaX
X - ea¥Y
6: X - aYe
7: Y- aXe

g s wN

There is a shift-reduce conflict in state 5, so the grams not LR(0).

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

1: S- eAa
S . ebAc
S - edc
S o ebda
A - ed

2:S- Aea

3:S- Aae

4:S- dec
A de

5:S- dce

6: S- beAc
S beda
A- ed

Module Code: CA448 Page 2 of 4
Semester 1 Exam



7: S- bAec
8: S- bAce
9: S bdea
A de
10: S- bdaoe

FOLLOW(A) = {a,c}. There are therefore shift-reduce cané in states 4 and 9, so the grammar is
not SLR(1).

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

1:S_ eAa, $
S - ebAc, $
S edc, $
S - ebda, $
A - ed, a

2:S- Aea, $

3:S. Aae, $

4:S_ dec, $

A- de, a
5:S- dce, $
6:S- beAc, $

S. beda, $

A- ed, C

7:S- bAec, $

8: S- bAce, $

9: S bdea, $

A- de, C
10: S bdae, $

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

9. The attribute grammar is as follows: [10 marks]
Num - Signedint 'E' Num.value := Signedlpivalue x1§'9nedntzvaiue
SignedIng
Signedint- Sign Int if Sign.neg then Signedint.value := -Int.value
else Signedint.value := Int.value
Sign - + Sign.neg := false
Sign - - Sign.neg = true
Int; - Int, Digit Int;.value := 10 x Intvalue + Digit.value
Int - Digit Int.value := Digit.value
M odule Code: CA448 Page 3 of 4

Semester 1 Exam



10. The abstract syntax tree is as follows: [10 marks]

*

N

/ +

X /\+ X /\y
£

The corresponding directed acyclic graph is as follows:

*

/\
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