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In chess there are many more possibilities than in
tic-tac-toe. At the start of the game, White has 20

possible moves as does Black. Between them, in
their combined first moves there are 400 different
possibilities.

This number grows quickly...
In the first three moves it is 8,902. By four moves it
is almost 200,000 and by five it is over 4.8 million.
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With the large number of possibilities that chess presents, the
computer must limit how many moves ahead are evaluated.
This is called "bounded lookahead."
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(Vacuum world state space )
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(Vacuum world state space )
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@ YKRE(states)? IKEE1-8MDER 7 & & (integer dirt and robot location)

® 174 (actions)? L:EIZEIC, RiAIZEIC, SiIRLVAL (Left, Right, Suck)
® O—)L1&&E (goal test)?E ALV (no dirt at all locations)

@ #EEROXE(path cost)? 1/ R DITAIL, AXM ZEF S(1 per action)
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7 2 4 1
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Start State

@ K EE(states)?

® {174 (actions)?

@ J—)L&R&E (goal test)?
@ $ZIRa X R(path cost)?
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Start State Goal State

& JKRE(states)? #4 )L D& (locations of tiles)

® 174 (actions)?Z iz L FEARIZENA 9 (move blank left,
right, up, down)

® J—)LtEE(goal test)?IREE LR DIT—ILEEEIC—EHT S

& FEIaXR(path cost)? &2 DTAIE. ARMI1ZET S
(1 per move)

[(E&: BEOEEDIZRXIEINP-5E2 T b &(optimal solution of 7+
Puzzle family is NP-hard)]




Examples: toy problems (cont’d)

8-queens or N-queens

¢ Arrange 8 queens on an 8x8 board

so that none attack each other
At least two possible formulations
Incremental:

+ start state? empty board

¢ actions? add a queen to an empty
square so that there’s no attack

¢ Backtrack if there is
Iterative:

+ start state? Add all queens at once

¢ actions? Move attacking ones to
minimize attacks

<

4-queens

\’

path cost irrelevant!
(just solve the problem)
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parts of the object to be assembled
= actions? continuous motions of robot joints

s goal test? complete assembly
s path cost? time to execute

R
R
s States? real-valued coordinates of robot
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7K Z L f5%E(Water Jug Problem)®
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Pour Jug2
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Pour Jugl Il Jugl
KkKZEL2(Ju 2)
K s e Fill J { JUQZ Empty Jugl
L1(Jugl) ____Empty Jug?
Fill J
/ Jug2 ’ ty Jugl

. T Pour Jugl
R K. (State) '\ Jug?
Empty Jug
Jug 3 L Jug 5L Pour Ju wy \]ugz

Jugl
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7J<%§L,1=4jj‘|:|>~ KEL2=3AOVDHEITIE, LTFTDIL—ILTHD
RL: 448 YyOKELUDWHTRNES, ZHEZMMHICT 5.
R2:34 0 DKELDBWHTRENES, ENEMHITT 5.
R3: AH B VvOKELIZVLTOEANRA-TVBEROLENZZEITT 5.
RA:3HB VOKELIADLUTEKBA-> TNARIROLZENEZZEILT 5.
R5:340y0kELOKERLTL A0 YOKELZWMWIZT 5.
R6:44A0vDKELDOKEB LTI Ao YOKZELZMWMIZT 5.
R7:3478vDOKkELDOKELTAN B VOKELIIET.
R8: 47O YDKELDOKERTIA O Vv OKELIZET.




ARL—3 (174)

#Fill Jug 1: KELIZENT S
®Fill Jug 2: KEL2ZEHT 5
®Empty Jug 1: KELI1FZE(ZT S
®Empty Jug 2: IKEL2ZZEIZT S
#Pour Jugl to Jug2: KEL1DKZEKEL2IZHE
HIZF 3
#Pour Jug2 to Jugl: KKZEL2MDKZEKELIIZHE
HIZF 3
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