
¾\﹐³﹁ «}1﹋

aG³ÂB﹞1﹋ ² قa? ¿i]°¼﹞ ¶]﹊l±0\

®0a¼G ¶1﹍l±0\

http://courses.fouladi.ir/ai

Natural Language for Communication

 ﹏p﹁۲۳



¿︻³°p﹞ j³½

v1>G`0 ¾`0a﹇a? ¾0a? ¿︺Â>y ®1?b
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v1>G`0 ¾`0a﹇a? ² ®1?b

LANGUAGE AND COMMUNICATION

¾1½ ¶1﹎]Ã\ ®1?b ·? \³O³﹞

﹉Âi﹑﹋ ¶1﹎]Ã\

Classical View

®`]﹞ ¶1﹎]Ã\

Modern View

·﹋ Ei0 ¿G﹑¬O b0 ﹏﹊lF﹞ ®1?b

true  1Ãfalse ]°Fh½Ċ

Ě﹅x°﹞ 1? ·hÃ1﹆﹞ ﹏?1﹇ę

Ei0 k°﹋ b0 ¿G`³q ®1?bĊ

 b0 ف]½Ğ¯F﹀﹎ ĝ(utter)     : k°﹋ aÂÂ︽G¾1½ ﹏﹞1︻ a﹍Ã\
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¾1½ k°﹋ ¾`1F﹀﹎

SPEECH ACTS

¶]±³°m

Hearer

¶]°Ã³﹎

Speaker

¯F﹀﹎

Utterance

EÂ︺u²

Situation
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SPEECH ACTS

¾1½ k°﹋  ¾`1F﹀﹎ ·? ®]Âi` ¾0a?¾1½ ف]½ ¶]°Ã³﹎ ]°Fh½

®\0\ ~﹑y0

®\a﹋ kiaC

®\0\ ®1﹞a﹁

﹇³ل \0\®

®\a﹋ ]ÂÃ5G
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¾1½ k°﹋ ¾`1F﹀﹎

SPEECH ACT PLANNING

¾cÃ` Tay  1?¾1½ k°﹋ ¾`1F﹀﹎

¾cÃ` Tay  1?¾1½ k°﹋  ¾`1F﹀﹎Ei0 aÃb \`0³﹞ `\ ¿Ã1±0\ ]°﹞b1Â±č

EÂ︺u²

Situation

1½\0\`0a﹇

Conventions

¶]±³°m

Hearer

﹋°EÂ︺﹇³﹞1½ k 0︻¬1ل 
¾1½\0\`0a﹇

¾³V± ² ¿Ã1°︺﹞

¶]±³°m 0½[0ف

¶]±³°m ¿Ã1±0\ ¶1﹍Ã1C

¾ ·FÂ©1±³Âi` ]±³°m¶
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v1>G`0 ¾`0a﹇a? ﹏W0a﹞

STAGES IN COMMUNICATION (INFORMING)

®\0\ ~﹑y0

®\a﹋ ]p﹇

®\a﹋ ]Â©³G

®\a﹋ cF°i

®\a﹋ 0\`0ک

®\a﹋ ﹏Â¨VG

¿Ã0\b ª1¼?0

®\a﹋ \`0²

¶]±³°m

Hearer

¶]°Ã³﹎

Speaker

Context C

Context C′
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v1>G`0 ¾`0a﹇a? ﹏W0a﹞

STAGES IN COMMUNICATION (INFORMING)

D﹑﹊l﹞

®\a﹋ ]p﹇

®\a﹋ ]Â©³G

®\a﹋ cF°i

®\a﹋ 0\`0ک

®\a﹋ ﹏Â¨VG

¿Ã0\b ª1¼?0

®\a﹋ \`0²

¶]±³°m

Hearer

¶]°Ã³﹎

Speaker

Context C

Context C′

EÂ¬Â¬q ª]︻

Insincerity
 `²1? ª]︻S  ·?P

F﹀﹎ ¿i1°mb1? Eh﹊m`1

Speech Recognition Failure
\³°l± Ei`\ ¶]±³°m

¾ ·F﹀﹎ «¼>﹞

Ambiguous Utterance
F﹀﹎ a½1} b0 Em0\a? ]°S·

aFh? ﹅?1xG ª]︻

Context Mismatching

 b0 فay ²\ D²1﹀F﹞ ک`\

  aFh?
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¾`³q ®1?b ² a﹞0a﹎

GRAMMAR AND FORMAL LANGUAGE

a﹞0a﹎

Grammar
a﹞0a﹎  `1F[1i¾]°? =Â﹋aG ¾1½ ª1ÂC  oZl﹞ 0` ¶]ÂRÂC]°﹋ ¿﹞Ċ

¾`³q ®1?b

Formal Language
¾`³q ®1?b ﹉Ã ċ¾0 ·︻³¬N﹞  b01½ ·Fm`  b0 ·±1Ã1C ¾1½\1¬±Ei0Ċ

 ®1?b `\ ·Fm` a½]±0³G ¿﹞  ﹏Â¨VG a﹞0a﹎ wi³G ď\³m ]Â©³GĊ

 1? a﹞0a﹎ ﹉Ã¾0 ·︻³¬N﹞  b0 ¿hÃ³±b1? ]︻0³﹇ oZl﹞\³m ¿﹞Ċ
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a﹞0a﹎

GRAMMAR

﹝1Jل

¿hÃ³±b1? ]︻0³﹇

Rewrite Rules

1½ ·±1Ã1C

Terminals

1½ ·±1Ã1C1±

Non-terminals

·¨¬O \1¬±

Sentence Symbol
S

, ,S NP VP

, ,the a an
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a﹞0a﹎ ~0³±0

GRAMMAR TYPES

«|°﹞ a﹞0a﹎

¯F﹞ b0 ﹏﹆Fh﹞ a﹞0a﹎

¯F﹞ ·? f1hW a﹞0a﹎

 a﹞0a﹎aÃ_C j`1¬m ¿Fl﹎b1?

¾1½ ®1?b  ¾\1Ãb ]W 1G ¿︺Â>y ¯F﹞ b0 ﹏﹆Fh﹞ ]°Fh½⇐ ﹌±`\﹑? f`1C
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a﹞0a﹎

WUMPUS LEXICON

©︽1J﹞ č1½\d0 ¾1Â±\ č·﹞1± Eل

 «Âh﹆G·﹞1± E︽©  ²\ ·?¾ ·﹆>y ·F.h?  ²b1..?

open closed
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a﹞0a﹎

WUMPUS GRAMAMR

﹎1J﹞ č1½\d0 ¾1Â±\ ča﹞0aل
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 ¾`²0\¾a﹞0a﹎

GRAMMATICALITY JUDGEMENTS

 ¾`³q ®1?b
1

L  ¿︺Â>y ®1?b 1? D²1﹀F﹞ Ei0 ¯﹊¬﹞
2

L ]m1?Ċ

 ¾`³q ®1?b «Â|°G
1

L  ¿︺Â>y ®1?b 1? E﹆﹁0³﹞ ¾0a?
2

L  ﹉Ã¾ ·¨Æh﹞  ¾aÂ﹎\1ÃEi0ĉ

 ﹅﹁0³G¿FÂ°½^1°Â? ¿i1°m1°︺﹞ b0 ﹏﹆Fh﹞ ċEi0 \1¬F︻0 ﹏?1﹇ kÂ? ² «﹋ĉ
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 ¾`²0\¾a﹞0a﹎

GRAMMATICALITY JUDGEMENTS

﹎1J﹞ č1½\d0 ¾1Â±\ a﹞0aل
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f`1C E[`\

PARSE TREE

Ě·ÃcNG E[`\ę

f`1C E[`\

Parse Tree
f`1C E[`\ `1F[1i ċ¾a﹞0a﹎  ®1l± 0` ·¨¬O ﹉Ã]½\ ¿﹞Ċ
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f`1C E[`\

PARSE TREE

1J﹞ č 1½\d0 ¾1Â±\ a﹞0a﹎ 1? ·¨¬O ﹉ÃĚ۱  b0'ęل
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f`1C E[`\

PARSE TREE

1J﹞ č 1½\d0 ¾1Â±\ a﹞0a﹎ 1? ·¨¬O ﹉ÃĚ۲  b0'ęل
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f`1C E[`\

PARSE TREE

1J﹞ č 1½\d0 ¾1Â±\ a﹞0a﹎ 1? ·¨¬O ﹉ÃĚ۳  b0'ęل
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f`1C E[`\

PARSE TREE

1J﹞ č 1½\d0 ¾1Â±\ a﹞0a﹎ 1? ·¨¬O ﹉ÃĚ%  b0'ęل
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PARSE TREE

1J﹞ č 1½\d0 ¾1Â±\ a﹞0a﹎ 1? ·¨¬O ﹉ÃĚ'  b0'ęل
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¿︺Â>y ®1?b jb0\aC `\ ³V±

SYNTAX IN NLP

 ¾³V± `1F[1i =¨︾0®0³°︻ ·?  ¶]Ã\ ¿°︺﹞ 0¾ \`کa? ¾`²au ª1﹎ ﹉Ã\³m ¿﹞Ċ

1J﹞ ¾0a?čل

“Mary hit John” ≠  “John hit Mary”

\³O² ¯Ã0 1?č

¾1½ ·¨¬O ¾a﹞0a﹎aÂ︾  

]°±0³G ¿﹞ ]±³m ¶]Â¬¼﹁

¾ ·¬½ ¾1½ ·¨¬O ¾a﹞0a﹎

¿﹎\1i ·?  ¶]Â¬¼﹁]±³m ¿¬±Ċ

Wouldn’t the sentence ’I want to put a hyphen 

between the words Fish and And and And and

Chips in my Fish-And-Chips sign’ have been clearer

if quotation marks had been placed before Fish, 

and between Fish and and, and and and And, and 

And and and, and and and And, and And and and,

and and and Chips, as well as after Chips?

And since I was not informed—as a matter of fact, 

since I did not know that there were excess funds 

until we, ourselves, in that checkup after the whole 

thing blew up, and that was, if you’ll remember, 

that was the incident in which the attorney general 

came to me and told me that he had seen a memo 

that indicated that there were no more funds.

1J﹞ ¾0a?čل 1J﹞ ¾0a?čل
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¯F﹞ b0 ﹏﹆Fh﹞ f`1C

CONTEXT-FREE PARSING

﹐1? ·? ¯ÂÃ1C f`1C j²`  č

 a½ ¿°Ãc﹍Ã1O 1?¾0 ·Fm`aÃb  ﹉Ã Ei0` E¬i 1? ·﹋¾ ¶]︻1﹇  E﹆?1x﹞ ]Â©³G]?1Ã ¿﹞`1﹋ ¶]︻1﹇ ®2 AS E¬i 1? ċ ]°﹋ ¿﹞Ċ

¾1½ «FÃ`³﹍©0  ¾0a? f`1C ]﹞2`1﹋¾1½ ®1?b  ¯F﹞ b0 ﹏﹆Fh﹞Ě ]°±1﹞Chart Parsing, Early, CYKę

 ¾0a?¾1½a﹞0a﹎  0aO0 ·Â±1K a? ·¬¨﹋ ®0`0c½ E︻ai 1? ċ¿︺﹇0²]±³m ¿﹞Ċ

3( )O n

 ¯F﹞ b0 ﹏﹆Fh﹞ f`1C≡  <au¿hÃaG1﹞ ¿©³?

⇓
 ¯F﹁1Ã¾1½ «FÃ`³﹍©0  ¿¨¬︻aG ︹Ãai i0 ]Â︺?E



24هوش مصنوعی

P
re

p
a

re
d

 b
y

 K
a

z
im

 F
o

u
la

d
i  

| 
  

S
p

ri
n

g
 2

0
1

7
  

| 
 3

rd
E

d
it

io
n

¾1½a﹞0a﹎ ¿﹆x°﹞

LOGICAL GRAMMARS

¾1½ EÃ\²]V﹞ ¾`0_﹎\1¬± BNF  ¾0a?1½a﹞0a﹎

)  `\ ¾`0³m\ ®\a﹋ ·﹁1u0Ğ¾1½ vam ¿>±1O ĝĚ ² ¾\]︻ ﹅﹁0³G ﹏J﹞ęĊĊĊ

)  `\ ¾`0³m\1°︺﹞ ·? ³V± 1لpG0

¾ ¶]Ã0 ¯Ãc﹍Ã1O

﹅x°﹞ =©1﹇ `\ a﹞0a﹎ ]︻0³﹇ ®1Â?

1J﹞ ¾0a?čل
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¾1½a﹞0a﹎ ¿﹆x°﹞

LOGICAL GRAMMARS

﹝1Jل

¾1½a﹞0a﹎ ¿﹆x°﹞ ča﹞0a﹎ ]Â©³G ]︻0³﹇ ·? ﹅x°﹞ ]︻0³﹇ ®\²c﹁0 1?
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¾1½a﹞0a﹎ ¿﹆x°﹞

LOGICAL GRAMMARS

﹝1Jل
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¾1½a﹞0a﹎ ¿﹆x°﹞

LOGICAL GRAMMARS: PARSING IS REDUCED TO LOGICAL INFERENCE

 k½1﹋¾ ·¨Æh﹞ ﹌°Âi`1C ¿﹆x°﹞ L1F°Fi0 ·?

Ě®0³G ¿﹞ ¾1½ ®1﹞³﹎`2 ]±0\a﹎a? 0` 1°︺﹞ ² f`1C `1F[1i 1 `0²لG \a﹋ ·﹁1u0 0` ¾\1Ãbę

 ¾1½aÂ︽F﹞ 1? kiaC ﹉Ã ]°﹞b1Â± ¶\1i `³y ·? ċ·¨¬O ]Â©³G¶]l± ¾b1i ·±³¬± Ei0č

 a﹎0¿Ã1½ ®1﹞³﹎`2  ·? 0`1½ ·±1Ã1C1±  ¾1°︺﹞ 1G «Â°﹋ ·﹁1u01½ ·¨¬O ċ\b1h? 0`

 `\ ]Â©³GNLP ]±0³G ¿﹞  ﹉Ã b0¾ ·¨¬O \³m ª1N±0 ¶]m ¶\0\ ¿﹆x°﹞č
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 ﹏Ç1h﹞¾1½ ®1?b  `\ ¿︺Â>yNLP

ª1¼?0

Ambiguity

~1O`0

Anaphora

¾`0\ o[1m

Indexicality

¿﹍Fh?ai

Vagueness

¿±1¬F﹀﹎ `1F[1i

Discourse Structure

b1NÒ﹞ď·Ã1°﹋

Metonymy

¶`1︺Fi0

Metaphor

¿>Â﹋aG1±

Noncompositionality
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 ﹏Ç1h﹞¾1½ ®1?b  `\ ¿︺Â>yNLP

ª1¼?0

ª1¼?0

Ambiguity

 ®1﹊﹞0¾1½ Em0\a? a½1} ﹉Ã b0 ︿¨FZ﹞

Ě`\ ª1¼?0 č ¾³︽© Uxi(polysemy)¿︻1O`0 ċ¿Ã1°︺﹞ ċ¾³V± ċę

1J﹞ ¾0a?čل
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 ﹏Ç1h﹞¾1½ ®1?b  `\ ¿︺Â>yNLP

~1O`0

 b0 ¶\1﹀Fi01½aÂ¬u  ·? ~1O`0 ¾0a?¿Ã1½ EÃ\³O³﹞  ¿﹁a︺﹞ ¯F﹞ `\ ®³°﹋1G ·﹋]±0 ¶]mĊ

1J﹞ ¾0a?čل

~1O`0

Anaphora
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¾`0\ o[1m

¾1½ ·¨¬O `0\ o[1m  ®1Â? EÂ︺u² ·?Ě®1﹊﹞ď®1﹞bďn1[ \a﹁ ęĊĊĊď ~1O`0]°½\ ¿﹞Ċ

1J﹞ ¾0a?čل

¾`0\ o[1m

Indexicality
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b1NÒ﹞ď·Ã1°﹋

 ¾aÂ﹎`0a﹇ ¾0a? ¿¬i0 D`1>︻ ﹉Ã b0 ¶\1﹀Fi0¾1O ·? a﹍Ã\

1J﹞ ¾0a?čل

b1NÒ﹞ď·Ã1°﹋

Metonymy
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¶`1︺Fi0

¾ ¶\1﹀Fi0 Ğ¿|﹀©aÂ︾ ĝ D0`1>︻ ² D1¬¨﹋ b0Ě =¨︾0]°﹞ ª1|± Ei0ę

1J﹞ ¾0a?čل

¶`1︺Fi0

Metaphor

I’ve tried killing the process but it won’t die. Its parent keeps it alive.
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¿>Â﹋aG1±

 ﹉G ¿°︺﹞ b0 ·¬¨﹋ ²\ 1قV©0 ¿°︺﹞ =Â﹋aG ª]︻﹉G 1¼±2

1J﹞ ¾0a?čل

¿>Â﹋aG1±

Noncompositionality

﹏﹊l﹞ `1Âh? Far cry

g±1m ®\0\ Ei\ b0 Miss the boat

®]Â¬¼﹁ EÂ︺u² ﹉Ã <³[ On the ball

 E?³±¾aÂ﹎ «Â¬pG Ei1¬m 1? Ball is in your court
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¿︺Â>y ®1?b jb0\aC ¾1½\a?`1﹋

 a?`1﹋ wi0²

¿︺Â>y ®1?b

NL User 
Interface

 ¿i1°mb1?

`1F﹀﹎

Speech 
Recognition

 ·? Yi1C

kiaC

Question 
Answering

 L0aZFi0

D1︻﹑y0

Information 
Extraction

 ¿?1Ãb1?

D1︻﹑y0

Information 
Retrieval

¾b1i ·q﹑[ 

¯F﹞

Text 
Summarization

 ﹏Ã]>G

`1F﹀﹎ ·? ¯F﹞

Text to Speech 
Convertion (TTS)

¾ ·¬OaG 

¿°Âm1﹞

Machine 
Translation

¾]°? ·﹆>y 

®³F﹞

Text 
Classification

 ³NFhO

 `\<²

Web Searching



¿︻³°p﹞ j³½

v1>G`0 ¾`0a﹇a? ¾0a? ¿︺Â>y ®1?b
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Stuart Russell and Peter Norvig,

Artificial Intelligence: A Modern Approach,

3rd Edition, Prentice Hall, 2010.

Chapter 23


