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Syntax Analysis (4)

Bottom-Up Parsing – Shift-Reduce General Method
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¾ ·ÃcNG ﹐1? ·? ¯ÂÃ1C

¾1½ j²` ﹐1? ·? ¯ÂÃ1C
Bottom-Up Parsing Methods

﹐1? ·? ¯ÂÃ1C b0 ·ÃcNG E[`\ E[1i
Ě b01½ گa? ·lÃ` E¬i ·?ę

¾1½ j²` ¯ÂÃ1C ·? ﹐1?
Top-Down Parsing Methods

¯ÂÃ1C ·? ﹐1? b0 ·ÃcNG E[`\ E[1i
Ě E¬i ·? ·lÃ` b01½ گa?ę

¾1½ j²` ·ÃcNG
Parsing Methods

 b0¾1½ 1ق﹆Fm0 ¯ÃaG Ei0`  ¶\1﹀Fi0 f³﹊︺﹞ E¼O `\\³m ¿﹞Ċ
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¾ ·ÃcNG ﹐1? ·? ¯ÂÃ1C
﹝1Jل

|

|

S AB

A x Y

B w Z

Y xb

Z wp

→

→

→

→

→

xw

rm rm rmS AB Aw xw⇒ ⇒ ⇒

S

A B

x w

A B

x w

A

x w x w

¾\²`²

a﹞0a﹎

`Fm0 ¯ÃaG Ei0﹆1ق
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¶aÂ﹍Fi\

HANDLE

 `\¾ ·ÃcNG ﹐1? ·? ¯ÂÃ1C

D`1>︻
Phrase

¶aÂ﹍Fi\
Handle

 ªa﹁ ﹉Ã b0 ¿lZ?¾0 ·¨¬O  b0 Ø1﹆Â﹇\ ·﹋ ﹉Ã·±1Ã1C1± 0 ¶]m ]Â©³GEiĊ

¶\1i D`1>︻
Simple Phrase

 Ø1﹆Â﹇\ ·﹋ ¿G`1>︻ ª1﹎ ﹉Ã `\]m1? ¶]m ]Â©³GĊ

 E¬i¯ÃaG AS  b0 ª1﹎ ﹉Ã `\ ¶\1i D`1>︻1ق﹆Fm0 ¯ÃaG Ei0`

S Aα γ αβγ∗ +
⇒ ⇒ β `\1ق﹆Fm0

S Aα γ αβγ∗

⇒ ⇒ β `\1ق﹆Fm0

,S Ax x x Tα αβ∗ ∗

⇒ ⇒ ∈ β `\1ق﹆Fm0

 ªa﹁ b0 ¶aÂ﹍Fi\ ﹉Ã¾0 ·¨¬O  1? ċEi0` ]Â©³G ¾  ¶]︻1﹇ ﹉Ã ² ¶]︻1﹇ ®2 Ei0` E¬i ~²am ®1﹊﹞ ¿Ã1¬±b1?¿﹞\³m Ċ

( ) ( , ) , 1handle x A k kαβ β α= → = +

 ċ]m1>± «¼>﹞ a﹞0a﹎ a﹎0¶1﹎ ®2  ªa﹁ a½¾0 ·¨¬O  ﹉Ã Ø1﹆Â﹇\ ċEi0`¾ ¶aÂ﹍Fi\ \`0\ 1F﹊ÃĊ
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¶aÂ﹍Fi\
﹝1Jل

¿°Ãc﹍Ã1S  AS E¬i¾ ¶]︻1﹇  ¶aÂ﹍Fi\
¾1O ·?  ªa﹁ `\ ®2 Ei0` E¬i¾0 ·¨¬O

¶aÂ﹍Fi\ ®\a﹋ fa½
Handle Pruning
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¾ ·ÃcNG E﹀Âm	k½1﹋
 D1Â¨¬︻a﹎ ·ÃcNG

F±0¯﹋³G ·FlC ¾﹐1? ·? ¾\²`² b0 ¾`1O﹆1ل  E﹀Âm
Shift

۱ ę ¶aÂ﹍Fi\ ¯F﹁1Ã Đpop ·FlC ¾﹐1? b0 ¶aÂ﹍Fi\ ®\a﹋
۲ ępush  ®\a﹋¾ ·±1Ã1C1± C ¾﹐1? ·? ¶aÂ﹍Fi\ AS E¬i·Fl

k½1﹋
Reduce

 ®1Ã1CcÂ﹞2 EÂ﹆﹁³﹞ ·ÃcNG jaÃ_C
Accept

 1x[ 1? \`³[a?Ě1x[ b0 `_﹎ ² ª﹑︻0 0]0³±¿ `0²لa﹁ę 1x[
Error

�

�

�

�

 ĕ a½1} ·FlC ¾﹐1? `\ ·lÂ¬½ ċ¶aÂ﹍Fi\\³m ¿﹞Ċ
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SHIFT-REDUCE PARSING PROCEDURE

·ÃcNG 0²ل`

Push($)

TOP(STACK) = $S
lookahead = $

Y

N

Shift(lookahead)

Ĉ·FlC ¾﹐1? `\ ¶aÂ﹍Fi\ \³O²

Reduce

YN

®1Ã1C

·FlC ¾﹐1? `\  ¶aÂ﹍Fi\č

k½1﹋č
•pop  ®\a﹋ ·FlC ¾﹐1? b0 \1¬±
•push  ®\a﹋ ·FlC ¾﹐1? ·?



11کامپاىلراصول طراحی 

P
re

p
a

re
d

 b
y

 K
a

z
im

 F
o

u
la

d
i  

| 
  

F
a

ll 
2

0
1

7
  

| 
3

rd
  

E
d

it
io

n

¾ ·ÃcNG E﹀Âm	k½1﹋
﹝1Jل



12کامپاىلراصول طراحی 

P
re

p
a

re
d

 b
y

 K
a

z
im

 F
o

u
la

d
i  

| 
  

F
a

ll 
2

0
1

7
  

| 
3

rd
  

E
d

it
io

n

 ªa﹁¾0 ·¨¬O Ei0`

\` ½1V©0 ·FlC ¾0³FV﹞ 1?¾ ¶]±1¬Â﹇1? ¾\²`²  ċª1﹎ aق 
 ªa﹁ ﹉Ã¾0 ·¨¬O  b01ق﹆Fm0 ¯ÃaG Ei0` ¾ ·Fm`  ®1l± 0` ¾\²`²]½\ ¿﹞Ċ
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Ğ1½ ﹏[0]G ĝ `\¾ ·ÃcNG E﹀Âm	k½1﹋

®0³G ¿¬±  ]Ã1? 1Ã2 ·﹋ E﹁a﹎ «Â¬pGE﹀Âm  1Ã \³m ª1N±0k½1﹋ k½1﹋ . E﹀Âm ﹏[0]G
Shift-Reduce Conflict

®0³G ¿¬±  ·﹋ E﹁a﹎ «Â¬pG ¶]︻1﹇ ª0]﹋\1﹀Fi0 k½1﹋ ¾0a? ]Ã1?\³m ¶ k½1﹋ . k½1﹋ ﹏[0]G
Reduce-Reduce Conflict

1½ ﹏
[0

]G
    

    
    

    
    

    
    

C
o
n
fl
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¿¨q0 ︹>°﹞

A. V. Aho, M. S. Lam, R. Sethi, J. D. Ullman,

Compilers: Principles, Techniques and Tools,

Second Edition, Addison-Wesley, 2007.

Chapter 4 (4.5)


