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Analisador Sintactico
° Descendente

o Mecanismo Central
Automato Pushdown, que implementa
Parser Shift-reduce
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Autdémato Push-Down

o Constituido por

Pilha Pushdown (pode conter terminais e néo-
terminais)

Controlo por um autémata de estados finitos
o Pode realizar uma de trés accoes:
Shift:
Desloca simbolo corrente da entrada para a pilha
Reduce:
Se o(s) simbolo(s) no topo da pilha “casa(m)”
RHS de alguma das producdes da gramatica
 Pop (retirar) esses simbolos da pilha
* Push ndo-terminal do LHS para a pilha
Aceita a entrada como pertencendo a linguagem
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Exemplo: Parser Shift-Reduce

Expr - Expr Op Expr
Expr — (Expr)

Expr - - Expr

Expr - num

Op - +

Op - -

Op - *

Pilha

String de entrada

num * ( num + num )
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Exemplo: Parser Shift-Reduce

I Expr — Expr Op Expr
Expr — (Expr)

Expr - - Expr

Expr - num

Op - +

Op - -

Op - *

num * ( num + num )
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‘ Exemplo: Parser Shift-Reduce

I Expr — Expr Op Expr

Expr — (Expr)
Expr - - Expr
Expr - num
Op - +

Op - -

Op - *

* ( num + num )
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‘ Exemplo: Parser Shift-Reduce

num

"REDUCE,

I Expr - Expr Op Expr

Expr — (Expr)
Expr - - Expr
Expr - num
Op - +

Op - -

Op - *

* ( num + num )
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‘ Exemplo: Parser Shift-Reduce

Expr

g

I Expr — Expr Op Expr

Expr — (Expr)
Expr - - Expr
Expr - num
Op - +

Op - -

Op - *

num

* ( num + num )
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‘ Exemplo: Parser Shift-Reduce

I Expr - Expr Op Expr

Expr — (Expr)
Expr - - Expr
Expr - num
Op - +

Op - -

Op - *

num
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‘ Exemplo: Parser Shift-Reduce

I Expr — Expr Op Expr

Expr — (Expr)
Expr - - Expr
Expr - num
Op - +

Op - -

Op - *

num

( num + num )
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‘ Exemplo: Parser Shift-Reduce

Op

Expr

g

I Expr - Expr Op Expr

Expr — (Expr)
Expr - - Expr
Expr - num
Op - +

Op - -

Op - *

num *

( num + num )
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‘ Exemplo: Parser Shift-Reduce

I Expr — Expr Op Expr

Expr — (Expr)

Expr - - Expr
Expr - num
Op Op - +
Expr Op - -
Op - *

n

E num *
( num + num )
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‘ Exemplo: Parser Shift-Reduce

Op

Expr

I Expr - Expr Op Expr

Expr — (Expr)
Expr - - Expr
Expr - num
Op - +

Op - -

Op - *

num *

num + num )
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‘ Exemplo: Parser Shift-Reduce

I Expr — Expr Op Expr
Expr — (Expr)

Expr - - Expr
( Expr - num
Op Op - +
Expr Op - -
Op - *

n

E num *
num + num )
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‘ Exemplo: Parser Shift-Reduce

I Expr - Expr Op Expr
Expr — (Expr)

num Expr - - Expr
( Expr - num
Op Op - +
Expr Op - -
Op - *

num *

+ num )
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‘ Exemplo: Parser Shift-Reduce

I Expr — Expr Op Expr

Expr — (Expr)

Expr Expr - - Expr
( Expr - num
Op Op - +
Expr Op - -
Op - *

g

@ num * num
+ num )
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‘ Exemplo: Parser Shift-Reduce

Expr

Op

Expr

I Expr - Expr Op Expr

Expr — (Expr)
Expr - - Expr
Expr - num
Op - +

Op - -

Op - *

num * num

+ num )
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‘ Exemplo: Parser Shift-Reduce

Expr

Op

Expr

num

19

num

Expr — Expr Op Expr
Expr — (Expr)

Expr - - Expr

Expr - num

Op - +

Op - -

Op - *

num )
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‘ Exemplo: Parser Shift-Reduce

Op

Expr

Op

Expr

g

num
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num

Expr - Expr Op Expr
Expr — (Expr)

Expr - - Expr

Expr - num

Op - +

Op - -

Op - *

Aula 16
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Exemplo: Parser Shift-Reduce

Op

Expr

Op

Expr

T

E num * num

21

Expr — Expr Op Expr
Expr — (Expr)

Expr - - Expr

Expr - num

Op - +

Op - -

Op - *

num )
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oo ‘ Exemplo: Parser Shift-Reduce
HSECF L Expr - Expr Op Expr
Expr — (Expr)
Expr Expr - - Expr
( Expr - num
Op Op - +
Expr Op - -
Op - *

num * num

22

Aula 16
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‘ Exemplo: Parser Shift-Reduce

-

num

23

Expr — Expr Op Expr
Expr — (Expr)

Expr - - Expr

Expr - num

Op - +

Op - -

Op - *

num + num
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‘ Exemplo: Parser Shift-Reduce

Expr

Op

Expr

num
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Expr — Expr Op Expr
Expr — (Expr)

Expr - - Expr

Expr - num

Op - +

Op - -

Op - *

num + num
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‘ Exemplo: Parser Shift-Reduce

Expr

Op

Expr

Expr

Op

Expr

num
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Expr — Expr Op Expr
Expr — (Expr)

Expr - - Expr

Expr - num

Op - +

Op - -

Op - *

num

num
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‘ Exemplo: Parser Shift-Reduce

Expr

Op

Expr

Expr

Op

Expr

num
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Expr - Expr Op Expr
Expr — (Expr)

Expr - - Expr

Expr - num

Op - +

Op - -

Op - *

num

num
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‘ Exemplo: Parser Shift-Reduce

Expr

num

27

Expr — Expr Op Expr
Expr - (Expr)

Expr - - Expr
Expr - num
Expr Op - +
0 P
p Op %
Expr
num num
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‘ Exemplo: Parser Shift-Reduce

Expr

Op

Expr

28

Expr

Expr — Expr Op Expr
Expr — (Expr)

num

Expr - - Expr
Expr - num
Expr gp i
p — -
Op op - *
Expr
num + num

Aula 16
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. ‘ Exemplo: Parser Shift-Reduce

I Expr — Expr Op Expr
Expr — (Expr)

Expr ) Expr — - Expr

Expr Expr - num

Op Expr gp -

Expr Expr ( Op Opp_) .

Expr
o
L
E num * num + num
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Conflitos que podem Ocorrer

o Conflito Reduce/Reduce

O topo da pilha pode “casar” com RHS de
producdes multiplas

Qual a producéo a utilizar na reducao?
o Conflito Shift/Reduce
Pilha pode “casar’ com RHS da producéao

Mas esse pode nao ser o “casamento”
correcto

Pode ser necessario deslocar a entrada e
encontrar mais tarde uma reducao diferente
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Conflitos

o Gramatica Original

Expr - Expr Op Expr
Expr - (Expr)

o Nova Gramatica

Expr - Expr Op Expr
Expr — Expr - Expr

Expr - - Expr Expr - (Expr)
Expr - num Expr — Expr -
Op - + Expr — num
Op - - Op -» +
Op - * Oop - -
5 op . * o
o Conflitos

Expr - Expr Op Expr
Expr — Expr- Expr
Expr — (Expr)

Expr - EXxpr -

Expr - num

Op - +

Op - -

Op - *

num -

num

32
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Conflitos

Expr — Expr Op Expr
Expr — Expr- Expr
Expr — (Expr)

Expr - Expr -

Expr - num

Op - +

Op - -

Op - *

num

num

33
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Conflitos

num

SHIFL
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Expr - Expr Op Expr
Expr — Expr- Expr
Expr — (Expr)

Expr - EXxpr -

Expr - num

Op - +

Op - -

Op - *

num

Aula 16
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Conflitos

Expr

num

Expr — Expr Op Expr
Expr — Expr- Expr
Expr — (Expr)

Expr - Expr -

Expr - num

Op - +

Op - -

Op - *

num
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Conflitos

Expr

num

Expr - Expr Op Expr
Expr — Expr- Expr
Expr — (Expr)

Expr - EXxpr -

Expr - num

Op - +

Op - -

Op - *

num
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‘ Conflitos

Expr

SHIFL
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Expr — Expr Op Expr
Expr — Expr- Expr
Expr — (Expr)
Expr - Expr -
Expr - num
Op - +
Op -
Op - *

num

num

Aula 16

‘ Conflito shift/reduce/reduce

Expr

38

Expr — Expr Op Expr

Op(;ﬁes: Expr — Expr- Expr
Reduce Expr - (Expr)
Reduce Expr — Expr -

. Expr - num
Shift \ o
—0p 1 -
Op - *

num

num

Aula 16
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‘ Conflito shift/reduce/reduce

I Expr — Expr Op Expr

O que acontece Expr — Expr- Expr
ao escolher- Expr — (Expr)
. //——-* Expr - Expr -

Se:. Reduce

Expr - num

Expr Op - +
Op - -
s}
=
E num
num

IO ‘ Conflito shift/reduce/reduce
I Expr - Expr Op Expr
O que acontece Expr — Expr- Expr

Expr

ao escolher- Expr — (Expr)
. /—./* Expr - EXxpr -
Se:. Reduce

Expr - num

Op - +
Op - -
Expr \ op - *
num -
num
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‘ Conflito shift/reduce/reduce

num

Expr

Expr — Expr Op Expr

O que acontece Expr — Expr- Expr

ao escolher- Expr - (Expr)
. /—.———* Expr — EXxpr -
Se. Reduce

Expr - num

Op - +

Op - -

Expr \ op - *
num -
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Conflito shift/reduce/reduce

Expr - Expr Op Expr

O que acontece Expr - Expr- Expr

ao escolher- Expr - (Expr)
. /—./* Expr - EXxpr -
Se:. Reduce

Expr - num

Op - +

Op - -

Expr \ op - *
num - num
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‘ Conflito shift/reduce/reduce

Expr

Expr

I Expr — Expr Op Expr
O que acontece Expr — Expr- Expr

ao escolher- Expr - (Expr)
. __/ Expr - Expr -
Se. Reduce

Expr - num

Op - +

Op - -

Expr \ op - *
num - num
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‘ Conflito shift/reduce/reduce

Expr

I Expr - Expr Op Expr

Qualgquer uma Expr — Expr- Expr
destas opcoes Expr — (Expr)
resulta: pr s Bxr
’ Expr - num
Reduce \Op oo+
Shift Op - -
Op - *
num
num
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IO Conflito shift/reduce/reduce
I Expr — Expr Op Expr
O que acontece Expr — Expr- Expr
ao escolher-se: Expr - (Expr)
q Expr - Expr -
- Reduce Expr - num
Expr Op - +
Op - -
Op - *

num
num

IO ‘ Conflito shift/reduce/reduce
I Expr - Expr Op Expr
O que acontece Expr — Expr- Expr
ao escolher-se: Expr — (Expr)
q Expr - EXxpr -
Op Reduce Expr - num
Expr Op - +
Op - -

o "
J
E num -

num
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Conflito shift/reduce/reduce

num

Op

Expr

Expr — Expr Op Expr

O que acontece Expr — Expr- Expr
ao escolher-se: Expr - (Expr)
d Expr - EXxpr -
Reduce Expr - num
Op - +
Op - -
Op - *
num
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‘ Conflito shift/reduce/reduce

I Expr - Expr Op Expr

O que acontece Expr — Expr- Expr
ao escolher-se: Expr - (Expr)
Expr - EXxpr -

Reduce £
Xpr — num
\ Op o+
Op - -
Op - *

num - num
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‘ Conflito shift/reduce/reduce

I Expr — Expr Op Expr

O que acontece Expr — Expr- Expr
ao escolher-se: Expr - (Expr)
Expr - EXxpr -

Expr Reduce Expr - num
Op Op - +
Op - -

Expr
p \ op - *

num - num
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‘ Conflito shift/reduce/reduce

I Expr - Expr Op Expr

O que acontece Expr — Expr- Expr
ao escolher-se: Expr - (Expr)
Expr - EXxpr -

Expr Reduce Expr - num
Op Op - +
Op - -

Expr
p\ op - *

num - num
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‘ Conflitos

O que acontece
ao escolher-se:

Expr - Expr Op Expr
Expr - EXxpr- EXxpr
Expr — (Expr)

) Expr - EXxpr -

Shift Ao
- Xpr - num
Expr op - *
Op - -
Op- *

T
E num
num
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‘ Conflitos

num

Expr

O que acontece
ao escolher-se:
Shift

num

Expr - Expr Op Expr
Expr — Expr- Expr
Expr — (Expr)

Expr - EXxpr -

Expr - num

Op - +

Op - -

Op - *
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o ‘ Conflitos

O que acontece
ao escolher-se:
Shift

num

E num
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Expr — Expr Op Expr
Expr — Expr- Expr
Expr — (Expr)

Expr - Expr -

Expr - num

Op - +

Op - -

Op - *
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o ‘ Conflitos

Expr

‘;‘ Expr N

O que acontece
ao escolher-se:

Shift

54

E num - num

Expr — Expr Op Expr
Expr — Expr- Expr
Expr — (Expr)

Expr - EXxpr -

Expr - num

Op - +

Op - -

Op - *
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Conflitos

Expr — Expr Op Expr

O que acontece Expr — Expr- Expr

ao escolher-se: Expr - (Expr)

E - E -

Shift ’épr Xpr

Expr Xpr - num

Op - +

Op - -

Expr \ Op - *
num - num
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‘ Conflito Shift/Reduce/Reduce

Expr

I Expr - Expr Op Expr

Este conflito Expr — Expr- Expr
Shift/Reduce reflecte Expr — (Expr)
ambiguidade na Expr - EXpr -
gramatica Expr — num

Op - +
~0p - -
Op - *
num
num

56 Aula 16

28



Conflito Shift/Reduce/Reduce

Expr

. Expr — Expr Op Expr
Este conflito Expr _

Shift/Reduce reflecte Expr — (Expr)
ambiguidade na Expr - EXpr -

gramatica Expr - num
Op - +

\,\Op_, .

.. Op - *
Eliminar alterando a

gramatica

num

num
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Conflito Shift/Reduce/Reduce

Expr

Expr - Expr Op Expr

Este conflito Expr — Expr- Expr
Shift/Reduce pode Expr — (Expr)
ser eliminado com gy | Expr-
Lookahead de um Expr — num
simbolo Op - +

Op - -
Op - *
num
num
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