C5 416
Artificial Intelligence

| Cannot Add Students to Course

» Unforunately, this class s oversubscribed
» | cannot add new students fo the course

- Podential exception for £ year C5 Majors

= Feel free to stay through end of course today

Lecture 1
Introduction
Textbook syllabus
*This is a great book «Instructor
e || '|| ¥ i.-.- 1 .
- 2t sdiien released one meonth agq b o ! I'... Ciarad Erngan
. ; . . Olzzon 217
— Most widely usad in LS. universiti GR2-231 1

— It's so good.___

= F
* I'm gaing fo make you read it F- 1

X
*Homework -' _

— Read chapters 1 and 2

dbrogan @os vinginiaedu

= Dew barors: Bedesday 130 - 500
TA
- Ben Hocking

e houre. TE&

Syllabus

* Class web page:
— So0on to be at: http:f'wwew . cs virginia.edu/~cs416

* Grading
— 3 (perhaps 4) prograrnmng assignmenis (40°)
— A couple homework assignments (10%%)
— Midterrn and Final {25% for each)

What 1s Al”?

* Discussion exercise for class

— Think of example Al systems {applications that are
intelligent})

— Think of example Al Techniquss
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— Thermostat
—Tic-TacToe
—Your car
—Chess

— Google

— Babblefish

— This thing

= Axima

Al Techniques

- Rule-based

—Fuzzy Logic
—Meural Netwaorks
— Genetic Algorithms

How to Categonze These Systems

+ Systems that think like humans
+ Systems that act like humans

+ Systems that think rationally
+ Systems that act rationally

Distinctions

* How one thinks vs. How one acts

— How can | know how you think?
» For the most part, you ame a “black box”
» Cognilive Scence
—How can | know how you act?
» Dbservation
* Turing Test

Alan Turing — “Building a Brain”

«World War |l motivated computer advances

- Code breaking (Colossus)

- Computing missie trajeciones (Mark [}

- Eledironic Numerical iniegraior and Computer (ENLAC)
=Turing greatly involved with British efforts to buld
comguters and crack codes (Bletchley Park)

- Armesied for being & homosexual in 19562 and denied security
clearanos

= Commitled =uicide in 1954

Fational vs. Human

« Thimking/acting rationally vs.
Thinking'acting like a human

- Rely on logic rather than human o measure coreciness
— Thinking ratonally (logically)

* Doad e b o S0 humsns s el SEra ks bEororksl

* Logpe e or eynibesdeey s
- Acing rarlicnally | hoagical i)

* Ewven i melhcd s gl e pbservesd behavios mosl B raio
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Perspective of this Course

+ We will investigale the general principles of
rational agents

— Mot restricted to human actions and human
SMWiIronments

— Mot restricted to human thought
— Mot confined to only using laws of logic

— Anything goes so keng as it produces rational
b=hawvior

What 1s Al?

* The use of computers to solve problems that
praviously could only be solved by applying
human intefligence. ... thus something can fit
this definvtion today, but, once we see how
the program works and understand the
problem, we will not think of it as Al anymore
{David Pamas )

Foundations - Philosophy

— Arnistotle (384 B.C.E.) — Author of logical syllogisms

—da Vinci (1452} — designed, but didn't buikd, first
mechanical calculator

—Descartes (1588) — can human free will be captured
by a machine? |s animal behavior more
mechanistic?

— Mecessary connection betwsesn logic and action is
discoverad

Foundations - Mathematics

- Mare Tormal logical methods
» Hochsan logic |Boaks, 1887
- Analysis of imis o whal can be compuied

* inbreciabdiy (V3ESE - Hms reguinsd ko sohes protlem scodlEs s ponen iy
wilh Lhs surs ol probism mancs

* Wl'-compleals | 1871 | = Formal ciaeslicslion of probisme ss sl dsbis
- Uncestanty (Cardane 1301)

ke bawts bon mas | modain spprse ches ko Al

v Uncsrlan by can 20 S ool n ogesl snsl s

Foundations - Economics

= Humans are peculiar so define genenc happiness lerm:
wtility

— {zame Theory — study of rational behavior in small
games

— Dperations Research — study of rational behavior in
complex systems

— Herbert Simon (1916 - 2001} — Al researcher who

recened MNobel Prize in Economics for showing

people accomplish satisficang solutions, those that
are good encugh

Foundations - Neuroscience

sHaw do brains work?

— Eary studies (18285 nedbeed on injunsd smd ahnomal peapbs o
undarstand what parts of Brain do

— Wna reacant sludes dhs Sotialn sesors 1o camadale brain ack Wiy o
i Hazsgihl

= Hy musmioring maiveiusl e, Mok EEE CEn rew ool B ook L
wuing hoagghl sione

—  Monngs Lo slales compulor @il have 35 many Gebes 05 Riimas
e M lming in 2000

— How chosa ane wi o having a mechanical bhrainT
* "mrliel compolslon, semspenen, nernecicim. by v gl
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