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Syntax Analysis (6)

Bottom-Up Parsing – Simple-Precedence 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
¾1½ j²` LR

LR Methods

¾1½ j²` ª]﹆G
Precedence Methods

 ª]﹆G j²`a﹍¨¬︻
¶\1i ª]﹆G j²`SLR LALR CLR
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ª]﹆G j²` `\ ¶\1﹀Fi0 ﹏?1﹇ a﹞0a﹎�¶\1i

¾a﹞0a﹎ ·﹋
۱ ę¾ ¶]︻1﹇  ¿¼GĚε ę\`0]±Ċ
۲ ę ²\ QÂ½ Ei0` E¬i¾0 ¶]︻1﹇  EhÂ± ®1h﹊Ã ®2 `\Ěk½1﹋ ﹏[0]G b0 ¾aÂ﹎³¨O ¾0a?�k½1﹋ęĊ

 ªb﹐ wÃ0am
 a﹞0a﹎ ¾0a?

ª]﹆G j²` `\�¶\1i

 j²` b0 ¶\1﹀Fi0 ¾0a? ªb﹐ vam¾ ·ÃcNG ª]﹆G�m1? ³ق﹁ wÃ0am ]O0² ċ¶\1﹀Fi0 \`³﹞ a﹞0a﹎ ·﹋ Ei0 ¯Ã0 ¶\1i]Ċ
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 a﹞0a﹎ ¾1½\1¬± ®1Â﹞ ª]﹆G w?0²`Ě·±1Ã1Cď·±1Ã1C1±ę

 `1¼S¾ ·x?0`  a﹞0a﹎ \1¬± ²\ a½ ®1Â﹞ ¯﹊¬﹞ ª]﹆GĚX  ²YĚ ę 1Ã ·±1Ã1C·±1Ã1C1±čę

X  a? ª]﹆﹞Y

X a[µ﹞  b0Y

X ª]﹆G «½  1?Y

X  1? ·x?0` ®²]?Y

ĚX  b0 ﹏>﹇ ]Ã1?Y ]?1Ã k½1﹋ęĊ
ĚX  b0 ]︺? ]Ã1?Y ]?1Ã k½1﹋ęĊ
ĚX  ²Y ]±`0\ `0a﹇ ¶aÂ﹍Fi\ ﹉Ã `\ ²\ a½ęĊ

•]°FhÂ± ®`1﹆F﹞ w?0²` ¯Ã0Ċ
• QÂ½ a﹞0a﹎ \1¬± ²\ ¯Â? Ei0 ¯﹊¬﹞¾ ·x?0` ¿﹞]﹆G m1>± \³O³﹞]Ċ
• ]°S a﹞0a﹎ \1¬± ²\ ¯Â? Ei0 ¯﹊¬﹞¾ ·x?0` ]m1? \³O³﹞ ª]﹆GĊ
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a﹞0a﹎ ¾1½\1¬± ®1Â﹞ ª]﹆G w?0²`
ª]﹆G ]︻0³﹇ ¯F﹁1Ã ¾0a? ªb﹐ ︹?0³G

 `\ a﹞0a﹎ \1¬± ¯ÂFhZ±¾1½ ªa﹁ ¾0 ·¨¬O  b0 ﹏q1W¾ ·±1Ã1C1± A ( )Head A

 `\ a﹞0a﹎ \1¬± ¯ÂFhZ±¾1½ ªa﹁ ¾0 ·¨¬O  b0 ﹏q1W¾ ·±1Ã1C1± A ( )Tail A
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a﹞0a﹎ ¾1½\1¬± ®1Â﹞ ª]﹆G w?0²`
ª]﹆G ]︻0³﹇ ¯F﹁1Ã ¾0a? ªb﹐ ︹?0³G č1لJ﹞
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a﹞0a﹎ ¾1½\1¬± ®1Â﹞ ª]﹆G w?0²`
ª]﹆G w?0²` ¯F﹁1Ã ]︻0³﹇

a﹞0a﹎ ]︻0³﹇ ·? ·O³G 1?

 ¯ÂÂ︺G¾ ·x?0` $ a﹞0a﹎ ¾1½\1¬± aÃ1i 1? č b0 ¶\1﹀Fi0 1?¾ ¶]︻1﹇  ¶\²c﹁0$ $S S′ →
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a﹞0a﹎ ¾1½\1¬± ®1Â﹞ ª]﹆G w?0²`
ª]﹆G w?0²` ¯F﹁1Ã č1لJ﹞
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O¾ ·ÃcNG ª]﹆G�¶\1i[²ل 

O¾ ·ÃcNG ª]﹆G�¶\1i[²ل 
?O ﹉Ã¿︺?a﹞ \1︺?0 1[²ل 

 ﹏﹞1m¾ ·¬½ a﹞0a﹎ ¾1½\1¬± ®1Â﹞ ª]﹆G w?0²`
( 1)( 1)N T N T+ + + +
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ÃcNG ª]﹆G�¶\1i· ¾`0²ل 

SIMPLE-PRECEDENCE PARSING PROCEDURE
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ÃcNG ª]﹆G�¶\1i· ¾`0²ل 

SIMPLE-PRECEDENCE PARSING PROCEDURE: REDUCE OPERATION

Ğk½1﹋ D1Â¨¬︻ ĝ 0²ل` `\¾ ·ÃcNG ª]﹆G�¶\1i

 \1¬± ¯Â©²0 ·? ®]Âi` 1G ·FlC `\ ¯F﹁` ¯ÂÃ1C�

 ¶aÂ﹍Fi\ Ė¾ ·Fm`  ®1Â﹞� ·FlC ¾﹐1? ²

k½1﹋
Reduce

۱
¶aÂ﹍Fi\ ¯F﹁1Ã

·FlC ¾﹐1? b0

۲
¶aÂ﹍Fi\ ف_W

·FlC ¾﹐1? b0

۳
 L`\¾ ·±1Ã1C1± AS E¬i

 \1¬± ²¾ ·x?0` ·y³?a﹞
·FlC ¾﹐1? `\

TOP  Ė¶aÂ﹍Fi\ ف_W b0 gC ·FlC ¾﹐1? ap°︻
LHS    Ė AS E¬i¾ ¶]︻1﹇ k½1﹋ `\ ¶\1﹀Fi0 \`³﹞
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﹝1Jل
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 AS b0 ¿Fl﹎b1? ﹏﹊l﹞1½a﹞0a﹎  j²` ²¾ ·ÃcNG ª]﹆G�¶\1i

D`³q ·? AS b0 ¿Fl﹎b1? ]︻0³﹇ a﹎0

 \1¬± w?0²` ®1Â﹞ ﹏[0]G b²a? =O³﹞ ċ]m1? \³O³﹞ a﹞0a﹎ `\X  ²¾ ·±1Ã1C1± U \³m ¿﹞č

﹏﹊l﹞ ¯Ã0 ﹏W ¾0a?  č
 ¿﹁a︺﹞ 1?¾ ·±1Ã1C1±  ]Ã]OW  ¯Ãc﹍Ã1O aÃb ]︻0³﹇ ·︻³¬N﹞ 1? 0` ³︻· ﹇0³︻[ ﹁³ق¬N﹞«Â°﹋ ¿﹞č

 `\ aÃb D`³q ·? w?0²` D`³q ¯Ã0 `\ ·﹋]°Ã2 ¿﹞č
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 Ei0` b0 ¿Fl﹎b1? ﹏﹊l﹞1½a﹞0a﹎  j²` ²¾ ·ÃcNG ª]﹆G�¶\1i

D`³q ·? Ei0` b0 ¿Fl﹎b1? ]︻0³﹇ a﹎0

 \1¬± w?0²` ®1Â﹞ ﹏[0]G b²a? =O³﹞ ċ]m1? \³O³﹞ a﹞0a﹎ `\X  ²¾ ·±1Ã1C1± U \³m ¿﹞č

﹏﹊l﹞ ¯Ã0 ﹏W ¾0a?  č
 ¿﹁a︺﹞ 1?¾ ·±1Ã1C1±  ]Ã]OW  ¯Ãc﹍Ã1O aÃb ]︻0³﹇ ·︻³¬N﹞ 1? 0` ³︻· ﹇0³︻[ ﹁³ق¬N﹞«Â°﹋ ¿﹞č

 `\ aÃb D`³q ·? w?0²` D`³q ¯Ã0 `\ ·﹋]°Ã2 ¿﹞č
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 `\ 1x[ ~³﹇²¾ ·ÃcNG ª]﹆G�¶\1i

 `\ 1x[ ~³﹇²¾ ·ÃcNG ª]﹆G�¶\1i
 ®1Â﹞ ·x?0` \³O² ª]︻X Ě·FlC ¾﹐1? \1¬±ę  ²b Ě¯﹋³G ¾`1Oę �

� ﹅Â>xG ª]︻¾ ¶aÂ﹍Fi\ ·FlC ¾﹐1? `\ ︹﹇0²  1?]︻0³﹇ b0 ﹉Ã QÂ½ Ei0` E¬i
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 j²`¾ ·ÃcNG ª]﹆G�¶\1i
=Ã1︺﹞ ² 1Ã0c﹞

 j²` =Ã1︺﹞ ² 1Ã0c﹞¾ ·ÃcNG ª]﹆G�¶\1i
1Ã0c﹞=Ã1︺﹞

¾ ·F﹁1Ã\³>¼? ª]﹆G j²`�a﹍¨¬︻

wi³F﹞ EÃ\²]V﹞  ¿±1>ÂFlC¾1½a﹞0a﹎ aFlÂ?

 ®\³? b1N﹞¾1½ ·±1Ã1C1± ]︻0³﹇ Ei0` E¬i `\ `²1N﹞
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ª]﹆G a﹞0a﹎�a﹍¨¬︻

¾a﹞0a﹎  ²ل]O ·﹋¾ ·ÃcNG ª]﹆G�]m1? ·Fm0]± ¿¨[0]G ®2 ¶\1iĊ ª]﹆G a﹞0a﹎�¶\1i
 Simple-Precedence Grammar
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¿¨q0 ︹>°﹞

A. V. Aho, J. D. Ullman,

The Theory of Parsing, Translation, and Compiling,

Vol. I, Prentice-Hall, 1972.

Chapter 5 (5.3.2)


