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Outline

♦ What is AI?

♦ A brief history

♦ The state of the art
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W ha t is A I?

Systems that think like humans Systems that think rationally

Systems that act like humans Systems that act rationally
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A c ting hum a nly : The Turing test

Tu rin g (1 9 50 ) “C om pu tin g m achin ery an d in tellig en ce”:
♦ “C an m achin es thin k ?” −→ “C an m achin es behave in tellig en tly?”
♦ O peration al test for in tellig en t behav ior: the Im itation G am e

AI SYSTEM

HUMAN

?
        HUMAN

INTERROGATOR

♦ P red ic ted that by 2 0 0 0 , a m achin e m ig ht have a 3 0 % chan ce of
foolin g a lay person for 5 m in u tes

♦ An tic ipated all m ajor arg u m en ts ag ain st AI in followin g 50 years
♦ S u g g ested m ajor com pon en ts of AI: k n owled g e, reason in g , lan g u ag e

u n d erstan d in g , learn in g

P roblem : Tu rin g test is n ot reproduc ib le, constructive, or
am en able to mathematical analysis
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Think ing hum a nly : C o g nitiv e S c ience

1 9 6 0 s “cog n itiv e revolu tion ”: in form ation -processin g psycholog y replaced
prevailin g orthod oxy of behav iorism

R eq u ires sc ien tifi c theories of in tern al ac tiv ities of the brain
– What lev el of abstrac tion ? “K n owled g e” or “c irc u its”?
– H ow to valid ate? R eq u ires

1 ) P red ic tin g an d testin g behav ior of hu m an su bjec ts (top-d own )
or 2 ) D irec t id en tifi cation from n eu rolog ical d ata (bottom -u p)

B oth approaches (rou g hly, C og n itiv e S c ien ce an d C og n itiv e N eu rosc ien ce)
are n ow d istin c t from AI

B oth share with AI the followin g characteristic :
the availab le theories do not ex plain (or eng ender)
anything resemb ling human-level g eneral intellig ence

H en ce, all three fi eld s share on e prin c ipal d irec tion !
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Think ing ra tio na lly : L a w s o f Tho ug ht

N orm ativ e (or presc riptiv e) rather than d esc riptiv e

Aristotle: what are correc t arg u m en ts/ thou g ht processes?

S ev eral G reek schools d ev eloped variou s form s of log ic :
notation an d rules of derivation for thou g hts;

m ay or m ay n ot have proceed ed to the id ea of m echan ization

D irec t lin e throu g h m athem atic s an d philosophy to m od ern AI

P roblem s:
1 ) N ot all in tellig en t behav ior is m ed iated by log ical d eliberation
2 ) What is the pu rpose of thin k in g ? What thou g hts should I have

ou t of all the thou g hts (log ical or otherwise) that I could have?
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A c ting ra tio na lly

R ation al behav ior: d oin g the rig ht thin g

The rig ht thin g : that which is expected to m ax im ize g oal achiev em en t,
g iv en the available in form ation

D oesn ’t n ecessarily in volv e thin k in g — e.g ., blin k in g refl ex — bu t
thin k in g shou ld be in the serv ice of ration al ac tion

Aristotle (N icom achean E thic s):
E very art and every inq uiry, and similarly every
action and pursuit, is thoug ht to aim at some g ood
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R a tio na l a g ents

An ag en t is an en tity that perceiv es an d ac ts

This cou rse is abou t d esig n in g ration al ag en ts

Abstrac tly, an ag en t is a fu n c tion from percept histories to action s:

f : P∗ → A

For an y g iv en c lass of en v iron m en ts an d task s, we seek the
ag en t (or c lass of ag en ts) with the best perform an ce

C av eat: computational limitations make
perfect rationality unachievab le

→ d esig n best prog ram for g iv en m achin e resou rces
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