C5 416
Artificial Intelligence

Lecture 7
Informed Searches

Chess Match

* Kazparov 1, Deep Junior 1, Draws 3

Chess Article

— You can buy Deap Blue for 550 jmaybe nal tweaked 1o beat
Kazparay)
— Style and s¥aleqy vE. knowiadge [daph ve. breadih)
= 1000 smp-pueliy gmmEr playes Ench weEs ane Sromsi o oo Emed
— "Peogle dan't exparimant anymara”
" FmmppErgy pape w e o grancmedsn 5 ecoor e owed iy (ocdkang fornee
ooening Ereisg s

— “Compulers are opening the game up”

= remopls sre moew ke y i fodoe m mange of poblintes rwisgiEs

=g Cwesver i rmee, o I ST myregne B e himl

Chess Article

* Have we been down this road before?
— The Road to Wigan Wer, 1800s (George Onaell}

= "machines are mowving In and palluting the epimual
landscape, nod on purpose, bul becausa they can't halp IT

— David Gelemter, Yale

= “This k5 the maching age, and ne oNe UESE 3 pump when
¥OU can tumn an e B3p. But 3an1 think that won't cost us.”

New Honzons?

Hans Beriner, CMU

= "You don't have to b= realy good enymors B0 gt good resulls. Chess is
winding Jdoan.”

— Babby Fisher
* mandomike pleces behind row of pawns
— Kasparow
*  pormpberumEn vs. compuiErhuman
Fiay the Aslan game, 5o
= no humas player woskd dare depend on compeier for advioe

Another article

Tra iz Aonmie Jora i, mith esnius
enpimiet, Fliark Sush

h g Uerwemay i e oom 2 D0 ST S D eschnoiogye orcuds T8 poeg him
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Tough Going

— Greww up the son of & rmaid and one of six black
students in & high school of 1400
» love of mat and enginearing
= dropped aut of college
- |eamed on the jab

— Encountered resistance when finding funding opps
« "Who aeg this technalogy really b2long o7
» "l this yaurs?

Tough Going

— Lucky to do contract for Rainbow Coalltlan and met Jesse
JACKEDN wh could help out

— J yeare 3go, Ran had 500 left and an id2a

v o lucky bresk oot Bim 8 contact and 511 000 for deioés

— 2 yBeare 3qo, Ran had lived whh friends and tamily and lived off
alf 55 a day (he knew how to g2t free food al bars with happy
hours)

— La&t year, the device wae releasad

¢ He=<Hi Fees chieaply (Fearc Hannah, & foonder of Slkcon Ceaphics and
oime= off the rchiest Dleck sclenfisi= i koon Yalkey)

Subproblems

— |& 4-plece subproblem an admiselble h2uristic?
* | CEN nEver ovEnesamate the true cost

— |5 It canelsient?
* hin} <= ofn, &, 0’} + hin'}
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(zenetic Algorithms (GAS)

*Ancther randomized search algorithm

*Start with k initial gueszes

— they form a population

— each individual from the populaton s a fixed-length
string {gene)

— each individual's fitness s evaluated

— successors are generated from individuals according
to fitness functon results

What's good about evolution?

* Think about mother nature. ..

What's bad about evolution?
(think inbreeding)
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enetic Algorithms

— Reproduction

- Reuse SATAISE |y ws a.z-.]unl| P FTETE E--'EI |

* CIOEEOVE N TR EY | e EETT

— Mutation :I = 2w e TN e B v FEETY
EEERR | T ey -..|:|
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Crossover

— Early states are diverss
= Croesovar exploras g3k broadly
— Later stages are more similar
= Cragsowvear ine fun2e in small ragion

Liks simulated
annsaaling

Mutation

* Could screw up a good solution
— Like metropolis step in simulated annealing

* Could explore untapped part of search space

GA Analysis

* Combines
— uphill tendency
—random exploration

—exchange informstion betwesn multiple threads
« Bik2 stochastic baam saarch

* Croszover is not needed — theoretically
—if starting states are sufficiently random

A Analysis

* |t's all in the representation

— 3A works best if representation stores relsted
pieces of the puzzle in neighboring cedls of string

— Mot all problems are amenable to crossover
- TSP
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Continuous Spaces

* What does continuous mean to you?

* A function i= continuous if its graph can be
drawn without lifting the pencil from the paper
Descarte




