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An Introduction to Artificial Intelligence



¾0 ·﹞]﹆﹞ ¿︻³°p﹞ j³½ a?



هوش مصنوعی
P

re
p

a
re

d
 b

y
 K

a
z

im
 F

o
u

la
d

i  
| 

  
F

a
ll 

2
0

2
2

  
| 

 4
th

E
d

it
io

n

3

¾d³©³¬ÂG0 čg°NÂ¨F°Ã0

intelligence

OLD FRENCH

12c.

inter

LATIN

between

legere

LATIN

+

choose, pick out, 

read

intelligere

LATIN

understand, 

comprehend

intelligentem

LATIN

nominative intelligens

intellegentia

intelligentia

LATIN

understanding, power of 

discerning; art, skill, taste

intelligence

MID. ENGLISH

faculty of 

understanding:

late 14c.

intellect

MID. ENGLISH

late 14c.

http://www.etymonline.com/index.php?term=intelligence
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¾d³©³°Â﹞aG čg°NÂ¨F°Ã0

Full Definition of INTELLIGENCE

1

a (1) : the ability to learn or understand or to deal with new or trying situations : reason; also : the 

skilled use of reason (2) : the ability to apply knowledge to manipulate one's environment or to 

think abstractly as measured by objective criteria (as tests) 

b Christian Science : the basic eternal quality of divine Mind 

c : mental acuteness : shrewdness

2

a : an intelligent entity; especially : angel

b : intelligent minds or mind <cosmic intelligence> 

3

: the act of understanding : comprehension

4

a : information, news

b : information concerning an enemy or possible enemy or an area; also : an agency engaged in 

obtaining such information 

5

: the ability to perform computer functions 

http://www.merriam-webster.com/dictionary/intelligence
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¾d³©³¬ÂG0 č1لlÂ﹀ÂG`2

artificiel

OLD FRENCH

14c.

ars

LATIN

art

facere

LATIN

+

to make, do

artifex

LATIN

craftsman, artist

(genitive artificis)

artificium

LATIN

made by man
(opposite of natural)

artificialis

LATIN

of or belonging to art

artificial

MID. ENGLISH

late 14c.

http://www.etymonline.com/index.php?term=artificial
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¾d³©³°Â﹞aG č1لlÂ﹀ÂG`2

Full Definition of ARTIFICIAL

1

: humanly contrived often on a natural model : man-made <an artificial limb> <artificial diamonds> 

2

a : having existence in legal, economic, or political theory 

b : caused or produced by a human and especially social or political agency <an artificial price 

advantage> <artificial barriers of discrimination — R. C. Weaver> 

3

obsolete : artful, cunning

4

a : lacking in natural or spontaneous quality <an artificial smile> <an artificial excitement> 

b : imitation, sham <artificial flavor> 

5

: based on differential morphological characters not necessarily indicative of natural relationships 

<an artificial key for plant identification> 

http://www.merriam-webster.com/dictionary/artificial 
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f`\ <1F﹋

¿︻³°p﹞ j³½ č¾\a﹋ ¾²` ¯Ã³±

Stuart Russell and Peter Norvig,

Artificial Intelligence: A Modern Approach,

4th Edition, Prentice Hall, 2020.
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j³½ čk°﹋ 1Ã a﹊﹀G `\

a﹊﹀G

k°﹋

(thought)

(action)



هوش مصنوعی
P

re
p

a
re

d
 b

y
 K

a
z

im
 F

o
u

la
d

i  
| 

  
F

a
ll 

2
0

2
2

  
| 

 4
th

E
d

it
io

n

10

j³½ č2ل ¶]Ã0  ¾]°¬m³½Ě·FÂ©1±³Âi` ęal? 1Ã

·FÂ©1±³Âi`al?

(rationality)(human)
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D1W1i  `\ al?¾d³©³﹊Ã1i

¯m³﹞0

(rationality)

(emotion)

(emotionality)

®cÃ`

(reason)



هوش مصنوعی
P

re
p

a
re

d
 b

y
 K

a
z

im
 F

o
u

la
d

i  
| 

  
F

a
ll 

2
0

2
2

  
| 

 4
th

E
d

it
io

n

12

¾1½\a﹋ ¾²` ¿︻³°p﹞ j³½ ︿Ãa︺G

a﹊﹀G

k°﹋

·FÂ©1±³Âi`al?

\a﹋ ¾²`
Ğ ®³﹞b2﹌°Ã`³Gĝ

\a﹋ ¾²`
Ğ¾b1i ل]﹞ ¿F[1°mĝ

\a﹋ ¾²`  
Ğa﹊﹀G ¯Â±0³﹇ĝ

\a﹋ ¾²`
Ğ¾1½ ﹏﹞1︻ ³±1لÂi`ĝ
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¾1½\a﹋ ¾²` ¿︻³°p﹞ j³½ ︿Ãa︺G

Thought

Action

RationalityHuman

The Turing Test 

Approach

The Cognitive Modeling 

Approach

The “Law of Thought” 

Approach

The Rational Agent 

Approach
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¾1½\a﹋ ¾²` ¿︻³°p﹞ j³½ ︿Ãa︺G

Ě۱ ę\a﹋ ¾²` Ğ ®³﹞b2﹌°Ã`³G ĝ ď k°﹋·±³﹎al?

Thought

Action

RationalityHuman

The Turing Test 

Approach

The Cognitive Modeling 

Approach

The “Law of Thought” 

Approach

The Rational Agent 

Approach
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Ě۱ ę\a﹋ ¾²` Ğ ®³﹞b2﹌°Ã`³G ĝ¿︻³°p﹞ j³½ ︿Ãa︺G `\

Turing (1950) “Computing machinery and intelligence”:
 “Can machines think?” → “Can machines behave intelligently?”

 Operational test for intelligent behavior: THE IMITATION GAME

 k°﹋·±³﹎al?

¿︻³°p﹞ j³½ «FhÂi

¿±1h±0 ¾³Ob1?

®1h±0
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¾1½ EÂ﹁a}  ®³﹞b2 `\ EÂ﹆﹁³﹞ ¾0a? ªb﹐﹌°Ã`³G

TURING TEST

��� ����	  
��� ���� ��������

 ¿Ã1¬±b1?

¿Ã1±0\

Knowledge 
Representation

 jb0\aC

¿︺Â>y ®1?b

Natural 
Language

Fi0[﹐ل 

`1﹋\³[

Automated 
Reasoning

 ¾aÂ﹎\1Ã

¿°Âm1﹞

Machine 
Learning

®1?b ک`\ ¿Ã1±0\ Fi0[﹐ل ¾aÂ﹎\1Ã

برای برقراری ارتباط 
مؤثر با زبان طبىعی

آنچه  ذخىره سازیبرای 
می شنودىا  می داند

ات برای استفاده از اطلاع
 ذخىره شده برای پاسخ

 و استخراج پرسش هابه 
نتاىج جدىد

ىط با شرا وفق ىابیبرای 
جدىد و تشخىص و 

الگوها برون ىابی
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¾1½ EÂ﹁a}  ®³﹞b2 `\ EÂ﹆﹁³﹞ ¾0a? ªb﹐﹌°Ã`³G ª1G

TOTAL TURING TEST

��� ����	  
��� ���� ��������

 ¿Ã1¬±b1?

¿Ã1±0\

Knowledge 
Representation

 jb0\aC

¿︺Â>y ®1?b

Natural 
Language

Fi0[﹐ل 

`1﹋\³[

Automated 
Reasoning

 ¾aÂ﹎\1Ã

¿°Âm1﹞

Machine 
Learning

 ¿Ã1°Â?

¾aG³ÂB﹞1﹋

Computer 
Vision

﹉ÂG1?`

Robotics

®1?b ک`\ ¿Ã1±0\ Fi0[﹐ل ¾aÂ﹎\1Ã ¿Ã1°Â? k°﹋

��� ����	  
��� ���� �������� ���

برای برقراری ارتباط 
مؤثر با زبان طبىعی

آنچه  ذخىره سازیبرای 
می شنودىا  می داند

ات برای استفاده از اطلاع
 ذخىره شده برای پاسخ

 و استخراج پرسش هابه 
نتاىج جدىد

ىط با شرا وفق ىابیبرای 
جدىد و تشخىص و 

الگوها برون ىابی

برای ادراک اشىا  برای دستکاری اشىا و
حرکت در محىط



A CAPTCHA (an acronym for "Completely Automated Public Turing test to tell 

Computers and Humans Apart") is a type of challenge-response test used in 

computing to determine whether or not the user is human.
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¾1½\a﹋ ¾²` ¿︻³°p﹞ j³½ ︿Ãa︺G

Ě۲ ę\a﹋ ¾²` Ğ¾b1i ل]﹞ ¿F[1°m ĝ ď a﹊﹀G·±³﹎al?

Thought

Action

RationalityHuman

The Turing Test 

Approach

The Cognitive Modeling 

Approach

The “Law of Thought” 

Approach

The Rational Agent 

Approach
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Ě۲ ę\a﹋ ¾²` Ğ¾b1i ل]﹞ ¿F[1°m ĝ¿︻³°p﹞ j³½ ︿Ãa︺G `\

 a﹊﹀G·±³﹎al?

¾1½ ¾`³ÆG  \`³﹞ `\ ¿¬¨︻¾1½ EÂ©1︺﹁ ¯½^ ² c︽﹞ ¿¨[0\
﹐1? ·? ¯ÂÃ1C ¯ÂÃ1C ·? ﹐1?

Cognitive ScienceCognitive Neuroscience

 «Â﹆Fh﹞ ¿Ã1i1°m¾1½ ¶\0\ ¿﹊Ãd³©²`³± ¿°Â? kÂC  `1F﹁` ®³﹞b2 ²¾ ¶d³i ¿±1h±0

~0cF±0 Uxi č`0]﹞ circuit ~0cF±0 Uxi č¿Ã1±0\ knowledge

c︽﹞ b0 ~²am ¯½^ b0 ~²am

 ·? ·Ãa|± ﹏Ã]>G¾ ·﹞1±a? ¾aG³ÂB﹞1﹋
 a﹊﹁ ®1h±0 ·Â>m ·﹋]°﹋ ¿﹞Ċ
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¾1½\a﹋ ¾²` ¿︻³°p﹞ j³½ ︿Ãa︺G

Ě۳ ę\a﹋ ¾²` Ğa﹊﹀G ¯Â±0³﹇ ĝ ď a﹊﹀G³±1لÂi`

Thought

Action

RationalityHuman

The Turing Test 

Approach

The Cognitive Modeling 

Approach

The “Law of Thought” 

Approach

The Rational Agent 

Approach



Aristotle (384-322 B.C.)
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Ě۳ ę\a﹋ ¾²` Ğa﹊﹀G ¯Â±0³﹇ ĝ¿︻³°p﹞ j³½ ︿Ãa︺G `\

 a﹊﹀G³±1لÂi`

 ﹅x°﹞(logic)

Ei`\ a﹊﹀Gč aÃ_C1±`1﹊±0 ل﹐]Fi0 ]°Ã2a﹁

 ﹅x°﹞¿Ç³xi`0

 ¿u1Ã` ﹅x°﹞Ě«½\b³± ®a﹇ę

 ¾`³q f1Â﹇(syllogism) ← ¿Ã1½³﹍©0 ·JW1>﹞ `1F[1i ¾0a?

¾`0_﹎\1¬± `1﹊﹁0 L0aZFi0 ]︻0³﹇ ²
 ·? ·﹀h¨﹁ ² D1Âu1Ã` ®1Â﹞ «Â﹆Fh﹞ aÂh﹞AI ®`]﹞

 E°i0a﹎ ﹅x°﹞ ¿︻³°p﹞ j³½ `\

Logicist
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Ě۳ ę\a﹋ ¾²` Ğa﹊﹀G ¯Â±0³﹇ ĝ¿︻³°p﹞ j³½ ︿Ãa︺G `\

 \a﹋ ¾²` D﹑﹊l﹞Ğ³±1لÂi` a﹊﹀Gĝ

 D﹑﹊l﹞

 \a﹋ ¾²`

Ğ³±1لÂi` a﹊﹀Gĝ

•`0_﹎\1¬± «FhÂi `\ ¾`³q D1¬¨﹋ b0 ¶\1﹀Fi0 1? ¿¬i`aÂ︾ ¿Ã1±0\ ®1Â? ¾
¿Ã1±0\ ®1°Â¬y0 ª]︻ wÃ0am `\ n³pZ? ċEhÂ± ¿±1i2 `1﹋ ¿﹆x°﹞

• ﹏¬︻ `\ ª1N±0 ﹏?1﹇ ﹏W ¶0` ² ¿﹆x°﹞ ﹏W ¶0` \³O² ¯Â? D²1﹀G
Ě ﹏Ç1h﹞ ² ¿G1>i1V﹞ ︹?1°﹞NP  ²ęĊĊĊ

•EhÂ± ¿﹆x°﹞ ﹏﹞5G ¾ ·xi0² ·? ]°¬m³½ `1F﹁` ¾ ·¬½Ċ

• ¿±\a﹋ a﹊﹁ ¾ ¶³Âm ·SĈEhÂS a﹊﹀G b0 `³|°﹞]Ã1? ®1Â﹞ b0 «m1? ·Fm0\  ¾ ·¬½
 ·﹋ ®\a﹋ a﹊﹁ ¾1½ ¶³Âm«±0³G ¿﹞  «m1? ·Fm0\Ě ² ¿﹆x°﹞ęĊĊĊĈ



هوش مصنوعی
P

re
p

a
re

d
 b

y
 K

a
z

im
 F

o
u

la
d

i  
| 

  
F

a
ll 

2
0

2
2

  
| 

 4
th

E
d

it
io

n

26

 <1ZF±0¾ ¶³Âm a﹊﹀G

¾1½ ¶³Âm  ·﹋ ®\a﹋ a﹊﹁«±0³G ¿﹞ «m1? ·Fm0\
The thoughts that I could have

(logical or otherwise)

¾1½ ¶³Âm  ·﹋ ®\a﹋ a﹊﹁]Ã1? ¿﹞ «m1? ·Fm0\
The thoughts that I should have

؟
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¾1½\a﹋ ¾²` ¿︻³°p﹞ j³½ ︿Ãa︺G

Ě% ę\a﹋ ¾²` Ğ¾1½ ﹏﹞1︻ ³±1لÂi` ĝ ď k°﹋³±1لÂi`

Thought

Action

RationalityHuman

The Turing Test 

Approach

The Cognitive Modeling 

Approach

The “Law of Thought” 

Approach

The Rational Agent 

Approach
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﹏﹞1︻

AGENT

 ² \1NÃ0

aÂ﹍ÂC¾ 0½[0ف

create and 
pursue goals

ĊĊĊ

¿?1Ã ﹅﹁²  1?

aÂÂ︽G

adapt to
change

 `\ `0a¬Fi0

¿±﹐³y ®1﹞b

persist over a 
prolonged time

\`ک 

wÂV﹞

perceive the 
environment

 \a﹊¨¬︻

`1FZ﹞\³[

operate
autonomously

��� ����� ��� ����  ���������) ���!� �"��� ���#�� $%�&'� ���������(

﹏﹞1︻  č

¾ ¶]°°﹋ `1﹋

Ě k°﹋ ·﹋ ¾cÂS]°﹋ ¿﹞ę
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`³Âi±1ل︻1﹝﹏ 

RATIONAL AGENT

 k°﹋ ª1N±0

]﹞2a? ¯ÃaF¼? 1?

 k°﹋ ª1N±0

 ]﹞2a? ¯ÃaF¼? 1?`1|F±0 \`³﹞

Ě¾ ¶]°°﹋ <³[ `1﹋ę

®1°Â¬y0 ª]︻ wÃ0am `\ ®1°Â¬y0 wÃ0am `\

³Âi` `1F﹁` č<³[ `1﹋ ª1N±0±1ل
<³[ `1﹋ č]°﹋  ·°ÂlÂ? ċfaFi\ `\ D1︻﹑y0 1? 0` 1?¿ ?· ½[فÂFi\ \²` ¿﹞ `1|F±0 ·R±2Ċ



هوش مصنوعی
P

re
p

a
re

d
 b

y
 K

a
z

im
 F

o
u

la
d

i  
| 

  
F

a
ll 

2
0

2
2

  
| 

 4
th

E
d

it
io

n

30

 `1F﹁` E>h±³±1لÂi` a﹊﹀G 1?

 `1F﹁`³±1لÂi`
Rational

a﹊﹀G
Thought

³Âi` k°﹋ EhÂ± a﹊﹀G ﹏﹞1m Ø1﹞²c© ċĚ¾\0`0aÂ︾ ®\b ﹉¨C ]°±1﹞ę±1ل
]m1? ³±1لÂi` k°﹋ ¾ ·﹀Â}² b0 ¿ÃcO ]Ã1? a﹊﹀G 1﹞0Ċ
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 `1F﹁` E>h±³±1لÂi` ¿﹆x°﹞ `1F﹁` 1?

 `1F﹁`³±1لÂi`
Rational

¿﹆x°﹞ `1F﹁`
Logical 

³Âi` k°﹋ ®1¬½ ·lÂ¬½ ċ ¿﹆x°﹞ k°﹋EhÂ±Ċ±1ل
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 `1F﹁` E>h±³±1لÂi` ¾al? `1F﹁` 1? ¿﹆x°﹞ `1F﹁` ²

 `1F﹁`³±1لÂi`
Rational

¿﹆x°﹞ `1F﹁`
Logical 

¾al? `1F﹁`
Human
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`³Âi±1ل︻1﹝﹏ 

﹏﹞1︻
Agent

`³Âi±1ل︻1﹝﹏ 
Rational Agent

﹏﹞1︻ č¿FÃ\³O³﹞  ک`\ ·﹋]°﹋ ¿﹞  ª1N±0 k°﹋ ²]½\ ¿﹞Ċ

¿︻³°p﹞ j³½ ~³u³﹞ č³±1لÂi` ¾1½ ﹏﹞1︻ ¿W0ay
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 aÂi¿°Âl± =﹆︻  `\¾ ·﹀h¨﹁ ·FÂ©1±³Âi`

`0\ ®0a﹋ À ·FÂ©1¬ÂFC0

Bounded Optimality

`0\ ®0a﹋ À ·FÂ©1±³Âi`

Bounded Rationality

Á?1hW À ·FÂ©1±³Âi`

Calculative Rationality

﹏﹞1﹋ À ·FÂ©1±³Âi`

Perfect Rationality
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kZ?\³i ¾1½ ̄ Âm1﹞

BENEFICIAL MACHINES

 <1F﹋ ®1﹎]°hÃ³± ¶1﹎]Ã\ aÂÂ︽GĚ﹌Ã²`³± ² ﹏i0`ę

 \1NÃ0 0` ¿︻³°p﹞ j³½ 1 ½[ف﹞ ċ¯Ã0 b0 kÂC
﹋0]W ·? `\ ¿︺i ·﹋ «Ã\a﹋ ︿Ãa︺G ¿Ã1½ «FhÂi aJ
 ®2 `\ ·﹋ ċ]±`0\ `1|F±0 \`³﹞ ¾]°﹞\³i ®]±1i`
 wi³G . ف]½ ¿°︺Ã . n1[ ¾]°﹞\³i D1︻﹑y0

]±³m ¿﹞ «½0a﹁ «FhÂi ¿±1h±0 ®1W0ay  Ċ
hÂi wi³G ف]½ ·﹋ «Â°﹋ ¿¬± ra﹁ a﹍Ã\ ®³°﹋0 «F

¿︻³°p﹞ j³½ `\ Ď]m1? ¶]m ·F[1°m ² E?1K
︻Ei0 ¯﹊¬﹞ «FhÂi ¯Ã0 ċr³ \` ﹝³`\ 0½[0ف 

 ċ]°°﹋ ¿﹞ ﹏¬︻ 1¼±2 فay b0 ·﹋ ¿Ã1½ ®1h±0 ¿︺﹇0²
]m1? ¯Æ¬x﹞1± Ċ·﹋ \aÂ﹍? \1Ã ]Ã1? «FhÂi ¯Ã0  ·S

 ª]︻ D`³q `\ ¿FW ]Ã1? ² ]°﹋ «¬Ãc﹋1﹞ 0` ¾cÂS
]m1? ·Fm0\ =i1°﹞ \a﹋`1﹋ ċف]½ b0 ®1°Â¬y0Ċ

Russell & Norvig, 2020:
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kZ?\³i ¾1½ ̄ Âm1﹞

BENEFICIAL MACHINES

\`0]±1Fi0 ل]﹞ b0 ¿¬Ã0\0`1C E﹀Âm

ċEi0 ¶\³? ¿︻³°p﹞ j³½ ¾1½ k½²eC ¾0a? ¾]Â﹀﹞ ¾1¬°½0` gÂi5G ²]? b0 \`0]±1Fi0 ل]﹞
 EhÂ± ¿Fi`\ ل]﹞ Ø﹐1¬FW0 D]﹞b0`\ `\ 1﹞0  Ċ

 «½0a﹁ ¶1﹍Fi\ ¾0a? 0` ¿pZl﹞ Ø﹑﹞1﹋ 1 ½[ف﹞ ·﹋ ]°﹋ ¿﹞ ra﹁ \`0]±1Fi0 ل]﹞ ·﹋ Ei0 ¯Ã0 a﹞0 ¯Ã0 ﹏Â©\
\a﹋ «Â½0³[ Ċm ¿﹞ aG`0³m\ UÂVq ² ﹏﹞1﹋ `³y ·? ف]½ ¯ÂÂ︺G ċ«Ã²` ¿﹞ ¿︺﹇0² ¾1Â±\ ·? aFlÂ? 1﹞ ·Sa½\³Ċ

 ĕM±axm  1Ã aÂh﹞ ¯ÃaG ¶1G³﹋ ¾ ·>i1V﹞Ě]±`0\ oZl﹞ ف]½ čęEi0 ¾aÂ﹎`1﹋ ·? ﹏?1﹇ \`0]±1Fi0 ل]﹞Ċ

 ĕ ®0`\³[ ¾²`\³[Ěف]½ čĈ¯﹞0 `³y ·? ]p﹆﹞ ·? ®]Âi` čęEi0 `0³m\ `1Âh? ﹅Â﹇\ ف]½ ¯ÂÂ︺GĊ

Russell & Norvig, 2020:
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kZ?\³i ¾1½ ̄ Âm1﹞

VALUE ALIGNMENT PROBLEM

jb`0 ¾b0aG «½ ¾ ·¨Æh﹞

 ·? ¿?1ÂFi\ ¾ ·¨Æh﹞﹅﹁0³G  ¯Â? ¿︺﹇0² D1VÂOaG ² 1﹞ ¯Âm1﹞ ¾0a? ¶]m ·F﹁a﹎ a|± `\ ف]½﹞ wi³G1č

Value Alignment Problem

]m1? ³h¬½ ¿±1h±0 1 0½[0ف? ]Ã1? \³m ¿﹞ ¶\0\ `0a﹇ ¯Âm1﹞ `\ ·﹋ ¿﹁0]½0 1Ã 1½ jb`0Ċ
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kZ?\³i ¾1½ ̄ Âm1﹞

BENEFICIAL MACHINES

 ︿Ãa︺G ¿﹆x°﹞ ·NÂF±Ğ\a? ĝ¯Âm1﹞ ¾0a? 1 ½[ف¼°G ®0³°︻ ·?

 «Âm1? ¿︻³°p﹞ j³½ «FhÂi ﹉Ã ·︺i³G 1لW `\ b1i ·Â>m 1Ã ¶1﹍lÃ1﹞b2 `\ 1﹞ a﹎0+ YÃ`1G aFlÂ? `\ ·﹋ `³x±1¬½  ·Fm` ¯Ã0
 Ei0 ¶\1F﹁0 1ق﹀G0+ \`0\ \³O² ¶\1i ﹏W ¶0` ﹉Ã ċEi0 ¶]m oZl﹞ ¶1>Fm0 ·? ·﹋ ف]½ ﹉Ã ¾0a?  č

 ¿±1l±b1? 0` «FhÂiĚreset ę]Â°﹋ ®1VF﹞0 ¶`1?²\ ² ]Â°﹋ aÂ¬︺G 0` ف]½ ċ]Â°﹋ Ċ
 ċ]±³m ¿﹞ a﹆Fh﹞ ¿︺﹇0² ¾1Â±\ `\ ·﹋ ¶]°Ã0c﹁ ¾1½ EÂ¨?1﹇ 1? ]°¬m³½ ¾1½ «FhÂi E¬i ·? ¶b³W ¯Ã0 E﹁alÂC 1?

EhÂ± 0aO0 ﹏?1﹇ a﹍Ã\ \a﹊Ã²` ¯Ã0  Ċ
Em0\ ]½0³[ ¿﹀°﹞ ¿>﹇0³︻ ċ\³m ·F﹁a﹎ `1﹋ ·? Ei`\1± ¿﹁]½ 1? ·﹋ ¿¬FhÂi  Ċ
\³? ]½0³[ aG ¿﹀°﹞ ®2 =﹇0³︻ ċ ]m1? aG]°¬m³½ «FhÂi ·Sa½ ċ¯Ã0 a? ¶²﹑︻  Ċ

 ċM±axm ﹏﹊l﹞ ®²]? 0`1﹊m2 1لJ﹞ ·? El﹎b1? 1?
q ¶\²]V﹞ b0 aG0a﹁ ² ]°﹋ ﹏¬︻ ¿﹆x°﹞ ² ]m1? ]°¬m³½ ¿﹁1﹋ ¶b0]±0 ·? ¯Âm1﹞ a﹎0 ]F﹁0 ¿﹞ ¿﹇1﹀G0 ·S ]ÃaÂ﹍? a|± `\ ·V﹀

]°﹋ ﹏¬︻ M±axm ĊÂ½ ]°±1﹞ ¿¨﹞0³︻ 1? ¾b²aÂC ¾0a? 0` \³[ g±1m 1G ]°﹋ j﹑G Ei0 ¯﹊¬﹞ ¯Âm1﹞ ¯Ã0 ċD`³q ¯Ã0 `\ ªcÂG³°B
]½\ kÃ0c﹁0 ︿ÃaW a﹊﹀G ®1﹞b `\ k[ k[ ¾1½0]q \1NÃ0 ¾0a? =y1Z﹞ ·? ®\0\ ¶³m` 1Ã ︿ÃaW b0 ¿Ã1¬± ¶1Âi 1Ã  Ċ

\b]? \³[ ¾0a? 0` ¿﹁1u0 ¿G1>i1V﹞ D`]﹇ ]°﹋ j﹑G Ei0 ¯﹊¬﹞ ¯Â°R¬½Ċ
 1½`1F﹁` ¯Ã0Ğ·±0]°¬m³½ aÂ︾ ĝ 1ÃĞcÂ﹞2 ®³°O ĝ]°FhÂ± Ċm1﹞ ¾0a? 1 ½[ف¼°G ®0³°︻ ·? \a? ︿Ãa︺G ¿﹆x°﹞ ·NÂF± 1¼±2]°Fh½ ¯ÂĊ

 cC³© ¾²` ċ M±axm ¾1¼?1F﹋ ¯Â©²0 b0 ¿﹊Ã `\Ě۱')۱ ęEm³±  č
Ğ]m1? 1¬m ︿ÃaW «lS `\ ]Âm`³[ ·﹋ ]Â½\ `0a﹇ ¾`³y 0` ·FZG ·lÂ¬½Ċĝ
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kZ?\³i ¾1½ ̄ Âm1﹞

PROVABLY BENEFICIAL

aÃ_C D1>K0 ¿lZ?\³i

﹊¬﹞aÂ︾ ċ]°﹋ ¾`1F﹁`]? E?1K ف]½ ﹉Ã ·? ¿?1ÂFi\ ¿C `\ ¯Âm1﹞ ﹉Ã Ei0 ¯﹊¬﹞ ·﹋ ¿Ã1½ j²` ¾ ·¬½ ¿°Â? kÂCEi0 ¯  Ċ
Ei0 =i1°﹞1± \`0]±1Fi0 ل]﹞ «Â°﹋ a﹊﹁ ·﹋ \`0\ \³O² ¿?³[ ﹏Â©\ ¯Ã0a?1°?  Ċ

]°m1? ]°¬m³½ ċ\³[ 0ف]½0 ¾aÂ﹍ÂC ¾1°︺﹞ ·? 1½ ̄ Âm1﹞ «Â½0³[ ¿¬± 1﹞  Ċ
Â½0³[ ¿﹞ 1﹞  Ċ» 2±¼1 0½[0ف ﹝1 `0 \±<1ل ﹋°°[

 «Ã`0\ b1Â± ¾]Ã]O ¾]°? ³ل﹞a﹁ ·? gC ċ «Â°﹋ ﹏﹆F°﹞ ¯Âm1﹞ ·? Ø﹑﹞1﹋ 0` 2® 0½[0ف «Â±0³F± a﹎0–  
EhÂ± ¯Æ¬x﹞ 1¼±2 ³`\ 0½[0ف﹞ `\ Ø1﹞²c© 1﹞0 ċ]°﹋ ¿﹞ 0½[0ف ﹝1 `0 \±<1ل ¯Âm1﹞ ®2 `\ ·﹋ ¿©³﹞a﹁  Ċ

 ċ]±0\ ¿¬± 0` ¿¨﹞1﹋ 0±[ ﹋· ½[ف\ ¿﹞ ¯Âm1﹞ ﹉Ã ¿F﹇²
°﹋ =h﹋ ¾aFlÂ? D1︻﹑y0 ¶]½1l﹞ ﹅Ãay b0 1﹞ D1¬Â|°G ¶`1?`\ ċ]½0³Z? ¶b1O0 ċ]°﹋ ﹏¬︻ v1ÂFW0 1? ·﹋ \`0\ ¾0 ¶cÂ﹍±0 ² ]

aF°﹋ ·? 0` \³[ «Â¬pG  Ċل 1h±0® ﹝³﹋³ل ﹋°[

 ·﹋ «Â½0³[ ¿﹞ ¿Ã1½ ﹏﹞1︻ 1﹞ kZ?\³i ®1h±0 ¾0a? aÃ_C D1>K0 `³y ·?]°m1?Ċ

aÃ_C D1>K0 kZ?\³i ﹏﹞1︻

Provably Beneficial Agent



·︺¨﹇ ¾\﹐³﹁ «}1﹋
¿i]°¼﹞ ¶]﹊l±0\ ®1﹎]﹊l±0\ ċ¿?0`1﹁

®0a¼G ¶1﹍l±0\

http://courses.fouladi.ir/ai

The Foundations of Artificial Intelligence



¾0 ·﹞]﹆﹞ ¿︻³°p﹞ j³½ a?
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¿︻³°p﹞ j³½ ¾1½1°?aÃb

À1½1°?aÃb
Á︻³°p﹞ j³½

·﹀h¨﹁

Philosophy

D1Âu1Ã`

Mathematics

\1pF﹇0

Economics

ª³¨︻
<1p︻0

Neuroscience

¿i1°m ®0²`

Psychology

 Ái]°¼﹞
aG³ÂB﹞1﹋

Computer Eng.

﹋°aFل ² 

﹉ÂF±a>Ã1i

Control and 
Cybernetics

Ái1°m ®1?b

Linguistics
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č·﹀h¨﹁

 ﹅x°﹞(Logic)

•a﹋ ¶\1﹀Fi0 a>F︺﹞ MÃ1F± L0aZFi0 À0a? À`³q ]︻0³﹇ b0 ®0³G Á﹞ 1Ã2Ĉ\

 c︽﹞ ² ¯½^(Mind and Brain)

•Ĉ]Ã2 Á﹞a? Á﹊ÃcÂ﹁ c︽﹞ ﹉Ã b0 Á﹊ÃcÂ﹁aÂ︾ ¯½^ ·±³﹍S

 ÁÃ1±0\(Knowledge)

•Ĉ]Ã2 Á﹞ 1N﹋ b0 ÁÃ1±0\

 k°﹋ ² ÁÃ1±0\(Knowledge and Action)

•Ĉ\³m Á﹞ MF°﹞ k°﹋ ·? ÁÃ1±0\ ·±³﹍S

Philosophy
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č·﹀h¨﹁

aÂi   ³لVGÁ﹀h¨﹁ č ]︻0³﹇ b0 ¶\1﹀Fi0 ®1﹊﹞0À`³q À0a?  L0aZFi0MÃ1F±  a>F︺﹞

¯Â±0³﹇  ¯½^ ³±1لÂi` kZ? a? «﹋1WĚ﹅x°﹞ę 384-322 B.C.
Aristotle

¶1﹍Fi\ 1? ل﹐]Fi0 Á﹊Â±1﹊﹞ ĚÁ﹞³¼﹀﹞ À1½ XaSę 1232-1315
Ramon Llull

Á﹊Â±1﹊﹞ <1hW ¯Âm1﹞ ÁW0ay 1452-1519
Leonardo da Vinci

﹝Fi0 À\]︻ D1>i1V[﹐ل ½¬°±1[
 ¾ ¶]Ã0Ğ¿︻³°p﹞ ®0³ÂWĝ 1588-1679

Thomas Hobbes

·>i1V﹞ ¯Âm1﹞ ¯ÂFhZ± E[1i 1592-1635
Wilhelm Schickard

²a︺﹞ À ·>i1V﹞ ¯Âm1﹞ E[1iف 1623-1662
Blaise Pascal

¶1﹍Fi\ E[1i \²]V﹞ «Â½1﹀﹞ À²` D1Â¨¬︻ À0a? Á﹊Â±1﹊﹞ 1646-1716
Gottfried Wilhelm Leibniz
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č·﹀h¨﹁

aÂi   ³لVGÁ﹀h¨﹁ čÁ﹍±³﹍S c︽﹞ b0 ¯½^ ®]﹞2a?

«hÂ©1±³Âi` (Rationalism)č

E©1q0 ®1¼O «¼﹁ ¾0a? ل﹐]Fi0 D`]﹇ 1596-1650
Rene Descartes

Á﹊ÃcÂ﹁ «FhÂi ﹉Ã ®0³°︻ ·? c︽﹞ ¯F﹁a﹎ a|± `\
 «hÂ©0²\(Dualism)č c︽﹞ cÃ1¬G Ě¶\1﹞ ę¯½^ ²

 b0 1ف︺﹞ ċEi0 E︺Â>y b0 L`1[ ·﹋ ®1h±0 ¯½^ b0 ÁlZ?
Ei0 Á﹊ÃcÂ﹁ ¯Â±0³﹇Ċ

«hÂ©1ÃaG1﹞ (Materialism)  .«hÂÇ³±³﹞ (Monoism)  č

 0` ¯½^ ċ﹉ÃcÂ﹁ ¯Â±0³﹇ f1i0 a? c︽﹞ \a﹊¨¬︻\1NÃ0 °﹋ Á﹞]Ċ
ĚÁ﹞ À`1﹊Fi\ 0` ÁÃ1±0\ ·﹋ Á﹊ÃcÂ﹁ ¯½^ ®]m ·F﹁aÃ_C]°﹋ ę

The terms physicalism and naturalism are also used to describe 

this view that stands in contrast to the supernatural.
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č·﹀h¨﹁

aÂi   ³لVGÁ﹀h¨﹁ č ︹>°﹞ÁÃ1±0\

 «hÂhÃaB﹞0(Empiricism)č

ÁÃ0a﹎ ·?aNG 1561-1626
Francis Bacon

¿Ã0a﹎ gW č]m1>± gW `\ 0]F?0 a﹎0 EhÂ± 1?﹏ \`ک﹇ cÂS QÂ½Ċ 1632-1704
John Locke

 0a﹆Fi0 ﹏q0(Induction)č

aq1°︻ ¯Â? À`0a﹊G Á﹍Fh?0² f1i0 a? Á﹞³¬︻ ¯Â±0³﹇ ︿l﹋ 1¼±2 1711-1776
David Hume

 ¯Ã² ¾ ·﹆¨W4﹏i0` ² ¯Ã1Fl°﹍FÃ²6
 ·︺i³G¯ÃaF﹋\ À 

   Á﹆x°﹞ ÁÃ0a﹎ D1>K0(Logical Positivism)č
w>Ga﹞ «½ ·? Á﹆x°﹞ À1½ À`³ÆG ﹅Ãay b0 ]±0³G Á﹞ ÁÃ1±0\ À ·¬½ 

 ·? EÃ1¼± `\ ² ]±³m À0 ¶]½1l﹞ D﹑¬O 1? a}1°F﹞ ·﹋ ]ia?
]°Fh½ ÁhW À1½ À\²`²Ċ

¿﹆x°﹞ «hÃ³ÂFÃb³C č =Â﹋aG«hÂ©1±³Âi`  ²hÂhÃaB﹞0«

 ]ÂÃ1G À`³ÆG(Confirmation Theory) 4﹏B¬½ ² @1±`1﹋6č
kiaC čĈ]Ã2 Ei\ ·? ·?aNG b0 ]±0³G Á﹞ ·±³﹍S ÁÃ1±0\

1889-1951
Ludwig Wittgenstein

1872-1970
Bertrand Russell

1891-1970
Radolf Carnap

1905-1997
Carl Hempel
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č·﹀h¨﹁

aÂi   ³لVGÁ﹀h¨﹁ čÁ﹍±³﹍S  1لpG0®1Â﹞ ÁÃ1±0\ k°﹋ ²

﹝°1pG0 ﹅Ãay b0 1½ k°﹋  Á﹆xل
]±³m Á﹞ ·ÂO³G k°﹋ ®2 b0 ﹏q1W ÁÃ1±0\ ² 1® 0½[0فÂ﹞Ċ 384-322 B.C.

Aristotle

ÀaÂ﹎ «Â¬pG À0a? Á¬﹋ À]°? ³ل﹞a﹁ `\ k°﹋ ﹉Ã <1ZF±0 \`³﹞ `\ 
 QÂ½ 1Ã \`0\ \³O² ف]½ ﹉Ã ·? ®]Âi` À0a? k°﹋ ¯Ã]°S ·﹋ À\`0³﹞

\`0]± \³O² 1﹝﹏ ?· ½[ف﹋ ®]Âi` À0a? Ál°﹋Ċ
1612-1694

Antoine Arnauld

 1Ã ¶]︻1﹇ a? ¿°F>﹞ 0]﹑ق ¾ ·Ãa|±¿F[1°m ·﹀Â}² Ědeontologicalčę
 ¯Â±0³﹇ 1? ·﹊¨? ċ\³m ¿¬± ¯ÂÂ︺G ®2 ¾1½]﹞2a? 1? Ei`\ `1﹋ ª1N±0

\³m ¿﹞ oZl﹞ b1N﹞ ¾1½ k°﹋ a? «﹋1W ¿±1¼O ¿︻1¬FO0Ċ
1724-1804

Immanuel Kant

«hÂ±1Ã`1FÂ¨ÂG³Ã (Utilitarianism) .ÁÃ0a﹎\³ič

ÀaÂ﹎ «Â¬pG  ċ\³i ¾b1i «¬Ãc﹋1﹞ f1i0 a? ³±1لÂi`
\³m 1® 0︻¬1لh±0 À1½ EÂ©1︺﹁ À ·¬½ ·? ]Ã1?Ċ

4«hÂ±1Ã`1FÂ¨ÂG³Ã č b0 ¿q1[ ~³±¿Ã0a﹎]﹞1ÂC ďconsequentialismč
\³m ¿﹞ ¯ÂÂ︺G k°﹋ ﹉Ã `1|F±0 \`³﹞ ¾1½]﹞2a? ¾ ·¨Âi² ·? w¨︾ ² Ei`\6Ċ

1748-1832
Jeremy Bentham 

1806-1873
John Stuart Mill
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 ]±²`Ğ﹏Â¨﹆G ĝ¿︻³°p﹞ j³½ ¾ ·Ã1C ¿﹀h¨﹁ ﹏Ç1h﹞ aÂi `\

¿﹊Â±1﹊﹞ ل﹐]Fi0

 kZ? a? «﹋1W ¯Â±0³﹇ ¯ÂÂ>G³±1لÂi` ¯½^

¿﹊ÃcÂ﹁ ¯½^

¿Ã1±0\ ¾`1﹊Fi\ ¾0a?

·?aNG ² gW

¿Ã1±0\ ︹>°﹞

¿Ã0a﹎\³i

 `1Â︺﹞¾aÂ﹎ «Â¬pG ³±1لÂi` ﹋ ·? ¿Ã1±0\ ﹏Ã]>G ¾0a?k°

¯½^ a? «﹋1W ¯Â±0³﹇

¯½^

¿Ã1±0\ ︹?1°﹞

k°﹋ ·? ¿Ã1±0\ ﹏Ã]>G `1Â︺﹞



هوش مصنوعی
P

re
p

a
re

d
 b

y
 K

a
z

im
 F

o
u

la
d

i  
| 

  
F

a
ll 

2
0

2
2

  
| 

 4
th

E
d

it
io

n

49

¿︻³°p﹞ j³½ ¾1½1°?aÃb čD1Âu1Ã`

 ﹅x°﹞(Logic)

• ]︻0³﹇À`³q À0a?  L0aZFi0MÃ1F±  a>F︺﹞EhÂSĈ

ÀaÃ_C ·>i1V﹞ (Computability) čÀ ·Ãa|± D1>i1V﹞

• ·SÀcÂS ]±0³G Á﹞  ·S Ĉ\³m ·>i1V﹞ÀcÂS ]±0³G Á¬± \³m ·>i1V﹞Ċ

 ¯Æ¬x﹞1± D1︻﹑y0(Uncertain Information) čD﹐1¬FW0

• ·±³﹍S®0³G Á﹞ Ĉ\a﹋ ل﹐]Fi0 ¯Æ¬x﹞1± D1︻﹑y0 1?

Mathematics
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č\1pF﹇0

\³i ®\a﹋ aJ﹋0]W

•·±³﹍S ]Ã1? ÀaÂ﹎ «Â¬pG  \³i 1G \a﹋«¬Ãc﹋1﹞ Ĉ\³m

®0a﹍Ã\ 1? ﹏?1﹆G

•·±³﹍S ]Ã1? ¯Ã0  \0\ ª1N±0 0` `1﹋ÁF﹇²  ·﹋®0a﹍Ã\  `\¯Ã0 aÂh﹞  ª1﹎\ Á¬±a?]±`0Ĉ

¶]°Ã2 `\ \³i

•ÁF﹇²  `\ \³iÀ ¶]°Ã2  Ei\ ·? Ei\`²\]Ã2 Á﹞ ·±³﹍S ]Ã1? Ĉ\a﹋ ﹏¬︻

Economics
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č<1p︻0 «¨︻

Neuroscience

D1︻﹑y0 jb0\aC ² c︽﹞

•·±³﹍S  jb0\aC 0` D1︻﹑y0 c︽﹞]°﹋ Á﹞Ĉ
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č<1p︻0 «¨︻

¾1½ ·ÂW1± ®1h±0 c︽﹞ ¾\a﹋`1﹋
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č¿i1°m ®0²`

Psychology

 ² al? `\ ﹏¬︻ ² a﹊﹀G®0³ÂW

•1½ ®1h±0  ²D1±0³ÂW ·±³﹍S  ﹏¬︻ ² a﹊﹁]°°﹋ Á﹞Ċ
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¿︻³°p﹞ j³½ ¾1½1°?aÃb čaG³ÂB﹞1﹋ ¿i]°¼﹞

Computer Engineering

]﹞2`1﹋ aG³ÂB﹞1﹋

• ·±³﹍S®0³G Á﹞ ﹉Ã aG³ÂB﹞1﹋ ]﹞2`1﹋ ĈE[1i
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č ² لaF°﹋﹉ÂF±a>Ã1i

Control and Cybernetics

﹋°aFل ]³\﹋1`

•·±³﹍S ®0³G Á﹞  D﹐³pV﹞Á︻³°p﹞ Ĉ\`²2`\ 1¼±2 \³[ لaF°﹋ EVG 0`
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¿︻³°p﹞ j³½ ¾1½1°?aÃb č¿i1°m ®1?b

Linguistics

¾ ·x?0` a﹊﹀G ² ®1?b

•·±³﹍S  v³?a﹞ a﹊﹀G 1? ®1?b\³m Á﹞Ĉ



·︺¨﹇ ¾\﹐³﹁ «}1﹋
¿i]°¼﹞ ¶]﹊l±0\ ®1﹎]﹊l±0\ ċ¿?0`1﹁

®0a¼G ¶1﹍l±0\

http://courses.fouladi.ir/ai

The History of Artificial Intelligence
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¾ ·RZÃ`1G ¿︻³°p﹞ j³½
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

THE INCEPTION OF ARTIFICIAL INTELLIGENCE (1943–1955)

¿︻³°p﹞ j³½ b1︾2



Warren Sturgis McCulloch (1898 - 1969)



Walter Pitts (1923 - 1969)





Donald Hebb (1904 - 1985)





Marvin Minsky (1927 - 2016)



Alan Turing (1912 - 1954)
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

THE BIRTH OF ARTIFICIAL INTELLIGENCE (1956)

¿︻³°p﹞ j³½ ]©³G



John McCarthy (1927 - 2011)







July 13, 1956 – The Dartmouth workshop is the first conference on artificial intelligence.
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

EARLY ENTHUSIASM, GREAT EXPECTATIONS (1952–1969)

1ÂFm0ق c? ¾1½²b`2 ċª1﹍°½\²b`گ

General 

Problem 

Solver 

(GPS)

LISP Programming Language

Time-Sharing

Shakey: The Robot

Minsky’s Microworlds
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

A DOSE OF REALITY (1966–1973)

 EÂ︺﹇0² ¿﹋]±0ĊĊĊ

Herbert Simon, 1957:
It is not my aim to surprise or shock you—but the 

simplest way I can summarize is to say that there 

are now in the world machines that think, that learn 

and that create. Moreover, their ability to do these 

things is going to increase rapidly until—in a 

visible future—the range of problems they can 

handle will be coextensive with the range to which 

the human mind has been applied.
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

EXPERT SYSTEMS (KNOWLEDGE-BASED SYSTEMS): THE KEY TO POWER? (1969–1986)

 ¶a>[ ¾1½ «FhÂiĚ¿Ã1±0\ a? ¿°F>﹞ ¾1½ «FhÂi čęĈD`]﹇ ]Â¨﹋
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

AI BECOMES AN INDUSTRY (1980–PRESENT)

 \³m ¿﹞ ﹏Ã]>G E︺°q ﹉Ã ·? ¿︻³°p﹞ j³½ĊĊĊ
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

THE RETURN OF NEURAL NETWORKS (1986–PRESENT)

 ¿>p︻ ¾1½ ·﹊>m El﹎b1?ĊĊĊ
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

PROBABILISTIC REASONING AND MACHINE LEARNING (1987–PRESENT)

¿°Âm1﹞ ¾aÂ﹎\1Ã ² ¿G﹐1¬FW0 ل﹐]Fi0



Judea Pearl (1936 -)
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

AI ADOPTS THE SCIENTIFIC METHOD (1987–PRESENT)

 ¿︻³°p﹞ j³½ `\ ¿¬¨︻ j²` jaÃ_CĊĊĊ
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

THE EMERGENCE OF INTELLIGENT AGENTS (1995–PRESENT)

 ]°¬m³½ ¾1½ ﹏﹞1︻ `³¼}ĊĊĊ
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

BIG DATA: THE AVAILABILITY OF VERY LARGE DATA SETS (2001–PRESENT)

1½ ¶\0\  ®﹑﹋ č گ`c? `1Âh? ¾1½ ¶\0\ ·︻³¬N﹞ ®]m \³O³﹞ĊĊĊ
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

DEEP LEARNING (2011–PRESENT)

﹅Â¬︻ ¾aÂ﹎\1Ã
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¿︻³°p﹞ j³½ ¾ ·RZÃ`1G

HUMAN-LEVEL AI BACK ON THE AGENDA (2003–PRESENT)

El﹎b1?Ğ®1h±0 Uxi `\ ¿︻³°p﹞ j³½ ĝĊĊĊ ½[ف 















·︺¨﹇ ¾\﹐³﹁ «}1﹋
¿i]°¼﹞ ¶]﹊l±0\ ®1﹎]﹊l±0\ ċ¿?0`1﹁

®0a¼G ¶1﹍l±0\

http://courses.fouladi.ir/ai

AI: The State of the Art
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https://hai.stanford.edu/research/ai-index-2019



https://hai.stanford.edu/research/ai-index-2019
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¿︻³°p﹞ j³½ `\ k±0\ ¾1½ba﹞

1i۲۰۱۰ل 

·Â¨﹆± ﹏Ã1i² 

﹉ÂG1?`

Robotic 
Vehicles

 ¿i1°mb1?

`1F﹀﹎

Speech 
Recognition

¾cÃ` Tay  ²

¾]°? ®1﹞b 

`1FZ﹞\³[

Autonomous 
Planning and 

Scheduling

¾b1? ª1N±0

Game Playing

 1? ¶b`1>﹞

1½ ·﹞1±ba½

Spam Fighting

¾cÃ` Tay 

\1﹞2

Logistics 
Planning

﹉ÂG1?`

Robotics

¾ ·¬OaG 

¿°Âm1﹞

Machine 
Translation

 oÂZlG

¿﹊mcC

Medical 
Diagnosis

﹋°aFل 

`1FZ﹞\³[

Autonomous 
Control
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¿︻³°p﹞ j³½ `\ k±0\ ¾1½ba﹞

1i۲۰۲۰ل 

·Â¨﹆± ﹏Ã1i² 

﹉ÂG1?`

Robotic 
Vehicles

¿Ã1O ·?1O

1C 1?

Legged 
Locomotion

¾cÃ` Tay  ²

¾]°? ®1﹞b 

`1FZ﹞\³[

Autonomous 
Planning and 

Scheduling

 ¾ ·¬OaG

¿°Âm1﹞

Machine 
Translation

 ¿i1°mb1?

`1F﹀﹎

Speech 
Recognition

1½a﹎ ·Âq³G

Recommenders

 ª1N±0

¾b1?

Game Playing

 «¼﹁

aÃ³pG

Image 
Understanding

¿﹊mcC

Medicine

ª³¨︻

«Â¨﹇0

Climate 
Science



Defense Advanced Research Projects Agency
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¿︻³°p﹞ j³½ ︹﹁1°﹞ ² 1½ ﹉hÃ`

RISKS AND BENEFITS OF AI

1i۲۰۲۰ل 

 `1FZ﹞\³[ ¾1½ T﹑i

`1>﹎a﹞

Lethal Autonomous 
Weapons

E>﹇0a﹞

²

=Â﹆︺G

Surveillance And 
Persuasion

^1ZG0

«Â¬pG

¶]m ¾aÂ﹎³i

Biased Decision 
Making

aÂK5G

a?

1½ ª0]ZFi0

Impact 
on Employment

¾1½\a?`1﹋

. ¿°¬Ã0

¿G1ÂW

Safety-
Critical Applications

EÂ°﹞0

¾a>Ã1i

Cybersecurity
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¿¨q0 ︹>°﹞

Stuart Russell and Peter Norvig,

Artificial Intelligence: A Modern Approach,

4th Edition, Prentice Hall, 2020.

Chapter 1


