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% def minimax(JE, 7€ Z, 7L —¥): Double = {
if (RS ==0) v(JEHKL)
71 ¥ match |

case H45 =>

JER.TIER 725 foldLeft(-00).((v, FJHF) =>
max(v, minimax(FIEHA, IR -1, tHF))
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case MHF => { FHMiBd % =z /ML £ 9 &9 % )
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+ AlphaBeta(node, depth, «, (3, player):
if depth = 0 or node 23%E: value(node)

player match {
case Max =>
var v = -o0; var alpha = a
for (child <- node.children):
v = max(value, AlphaBeta(child, depth-1, alpha, 3, Min)
alpha = max(alpha, v)
if alpha = B: returnv // {15 0 = A D

case Min => / / Max & BORf(-co — co, o — . max — min)



w
Gl

g

JH




HALSEE (reinforcement learning)

o BUTEHAD 55 AT A

o S DO A

« R —: BEZ o FHA T TOTRAER

« EAEC SR OLF £ L &

NOU-F L &

gl

o ifE RS RIIRIR SR D 6 D%




)

Al P e

Coan e

e RELAM 2132 TIRZ2FEAR G, ZIUE LT

+ TH, TTIREALRY L — BB LTI hAEW
Wl ZE o508 Ltk







b =2 5




IR R ENEI e

+ AffE RS2 (

e |

9

) |E
WEH =>1
SWrH => 0

SHT) =

e

Z Dl => 0.5




* ROITHRDERIZDH 72> T,

+ FLANEVIC iﬁﬁf(ﬁi@%i‘){'
I AT HERIZID > TITE)

¢+ & T ESREMNLER
KWL Z 9 2 BROIK (MEVELy 7252 R)




4z
i
o
e
S
K K
IE O&
R R
£
X )

N
8h
M W
S
) S
o
5 U
01T R
e U
Y
S
R

EEROFS

& e/

L g
Sl DR
ST A

] 9T D=




BHAlvs ¥ v 7L

T

+ pin [0, 1]: 12272 D /NS IR ESRME

+ random() > p:

max (V[s]) & 7% 5% ¢ ZiER
ces.children

else: s.children 7> & #E/E A5 12 28R
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* Vl]s| +=alVls] - V[s]]

: step wise parameter
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+ Tic-Tac-Toe DFHZe DR E X 1 32 <20,000 72 & V: i
* HIHID L. FEEMEIPIRKZ VWIGE — V: Hashz

+ b o LEFHERDRE VGG

+ V@ Neural-Network Z fH\7- € 7)1k

(G. Tesauro 1994) TD-Gammon, a self-teaching

backgammon program, achieves master-level play, Neural
computation 6(2): 215-219. — 10?° IRFE (A4 & 1 1210°°)
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+ By bA— PRI (Fah=Raz8)

pjun

* A D8x8D 7 A: fit | H

+ 64bit#E % x 3 (empty, black, white)
« 3 words, 24 bytes L 2>JHE L %2\ (2words TH WL d)

+ Hashfi 133> DL D PEAbHY BT T
hash = empty » black N white
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¢« By FPAR— FERB (B ]EEETRE ?)

Use the following formula to turn on the rightmost 0-bit in a word,
producing all 1’s if none (e.g., 10100111 = 10101111):

X|(x+1)

Use the following formula to turn off the trailing 1’s in a word, producing
x if none (e.g., 10100111 = 10100000):

x&(x+1)
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