COP4020 Spring 2008 Homework-2 Solutions

1. Consider the following context-free grammar:

(a) Show that the grammar is not LL(1).

S: 6%56%
G

. $D
: H

D %E
. &F
F

OWW>>Wm

(b) Modify the grammar so that it becomes LL(1).
(c) Construct the corresponding LL(1) parse table.
(d) Write the skeleton of the corresponding recursive descent parser.

Answer:
@) S: 6$6%  {d}
S: G {d}
A: $D {e}
A: H {e}
B: %E {c}
B: &F {c}
C: F {c}
So this grammar is not LL(1).
(b) S: G6Y {d}
S : $6%6T } ~"H
: { eof, c}
A: H$T {e}
A : D$T {a}
: {d}
B: &F%T {c}
B": E%T NEST
X {e, c, eof}
C:. F {c}
(c) Parse Table:
a b c d e end-of-file
S ds’
s S S': ASBS’ S
A bA’ A: eA
A’ A aA A
B B: CcB’
B’ B’ : bB’ B’ : B': B':
C o




(d) proc S; {S: dS%}
if Next Token = T_d then
Read (T_d);
S’
end

procS;{S': $6%6 1
1 }
case Next Token of
T e:A;'S;B; S
T c:;
otherwise Error
end;
end;

proc A;{A : H$T"
if Next Token = T_e then
Read (T_e);
A%
end;

proc A {A’ : D$Y
: }

if Next Token = T_a then

Read (T_a);

A%

end;

procB;{B: &F% "
C;
Read (T_c);
B’;

end,;

procB; {B : E%
: }
case Next Token of
T _b: Read (T_b); B’;
TcTe:;
otherwise Error

end;
end;
procC;{C: F°
if Next Token = T_c then

Read (T_c);
end;



2. Write a context free grammar with the following characteristics:

(a) The language is composed of expressions, with operators and the atomic symbol 'a’;
(b) The language has the following operator precedence hierarchy:

Precedence Operator Type Associativity
6 =<> Binary Infix Left
5 + - Binary Infix Right
4 x / Binary Infix Left
3 ! Unary Prefix None
2 ; Unary Postfix None
1 @) Embedding None

(c) Show the derivation tree and the abstract syntax tree for the following expression:

a*a—-a*la +al/(a;)<a

Answer:
(@.(b) Equ: (TX _ 1 $GG _ $GG
Add : 0XO -)Add| Mul
Mul : 0OXO 1T _ arRw 1
Not : 6HP _ 6HP
Sem: (PE _ (PE
Emb : (TX _ D

Change Equ, Add, ... to A, B, C.

©)

Abstract Syntax:
E : EBinary OpE

s
. E;
: D
Binary Op: x|/

Derivation tree:
See next page.
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