(g EAIE“ &)

16. XIER

IR HIF . L

2026/10/26 (FE+tAE)

155 EFHETFk (ATERESE) WEEIT R




- EE

- (TAREIEE

- MiniMax --- {EZFRVIE BfEE

 IRNSZERITKX?
« 5U%; --- AlphaBeta

* NRE?
- R HIEEAEEIE. X3

FA9BE

- HAZE

SAHREIE

wec.\wn»e:'tn } J g
%5 Je 57 =

PEKING UNIVERSITY



ez X ¥

PEKING UNIVERSITY




— 5. A‘ Z '3
Pacmani@Ex AR

SCORE: 0




B i ey

FRBAN:
. HEEER(deterministic) IX2HE
1% (stochastic)?
- B—EREK, | 2NERSZNN?

- EREENEE

PEKING UNIV ERSITY

1zero sum)?
=P N=L—E S

ZAS
EERET(ERIEZ (perfect
information)?

IIP -IlEis




UNT
.?a "é’.pw at ; 'ﬂ
o =
LA 5 . =
I508

PEKING UNIVERSITY




- B
%

+ SUFHEREABRERSR?
+ FERF TR, BD (+1/-1)
+ PR T BRI BAR
- EE: T B RITFEEEAMRREERIA

» Bl B E SRR SR N & B AR RT3

AERHERER (HREVIAE) RBIZISCHAIES, AT

-

- AR (BF) SME—aEk0 1 ]

TR z J’ ﬁl
%5 e 7 F 2

PEKING UNIVERSITY

R & e AYIRLS




ST R } ﬂ

~y v »

%5 ¢ z 5. 32
&35/ PEKING UNIVERSITY

B 7R
- WA XTFEEXNMNIEE

- BHEFE(Zero-Sum Games)
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« Checkers: 1950, ZE—"1EIIt3. 1994,
ITTEVIIHREEE— W%, ChinookZ5sR 7 A
K ZEIzMarion TinsleyKIAM+FRIFHF(fE .
FH complete 8-piece endgame). 2007,

Checkers solved!
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« Chess: 1997, Deep Blue E—i7i54BHILL ﬂ
ZHRTM T AL EDT13Gary Kasparo. Deep EXPERT + ﬂ
Blue Z)EEEZR200MMEHE, ERATIFESHR |
BRATFHEITHESEE— LR R B2 | |
40MHEE. BRINEFEZREMEIELT.
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« Go: 2016, Alpha GO ]I Y {&E5=x=tHA,
2017 SRS — A TS, Alpha GOfEFSS
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Checkers Chess Go Pacman.
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« JAZ(States): S (IR s0)
- (R (Players): P = (1... N} (BERTRHHT)
* 1780(Actions): A (AJREEUAT InzR / IRZ)
¥R FE(Transition Function): Sx A4 - S
o &g (Terminal Test): S - {t, f}
o« A (Terminal Utilities): S x P - R

« NS5 ZEFRATREE (policy): S — A e




»
P
N TY

B 7R/ 7

11



»
P
N TY

B 3171

12



B i3 (£ifi(cost) -> B (utility)!

« FAIIA

U e

iipa=

A E

S BEVNATIS RV &5 !

13



- BRI EE
¢ -

T T~ T~
O B B

14



. RZSENE (Value)

N

>Ik SHE: XK

&t & o] RE IR 1S HY

BRARLEN

~

/

AAA

TN »
ANET 2L
i -

: s 5L =

I89

3 PEKING UNIVERSITY

V(s)= max V(s
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MAX (X)
X X X
MIN (0) X X X
X X X
) x| [o] [X
MAX (X) 0
x[o[x] [x[o X|o
MIN (O) X X
xJo[x] [xJo[x] [x[o[x
TERMINAL o|x| [o[o]X X
0 X/ X[o| [Xx]o[o
Utility -1 0 +1

18



TR, »

3 PEKING UNIVERSITY

SR

1

N

m MAX (X)
)
\—/
@
1

‘ MIN (O)

N MAX (X) |

& ®

TTTTTTTT



B AHEE (RIMRASERS)

- TREMESHIEE:

. HFH,

=x=

FRERAE, B,

FItH

» EF— P IxRsEAXUMME, XFIx
&/AMEINE

* RIMRKEEE:

s &

2B

- TREIRITEN

- ITEE

(B

TR IRIMME: BRIXI=
SEMERT (BIXNEDR
RS |

BERINK

B A LUARIN SRR

=

PEKING UNTVERSITY

RA R/ HE:
BIFHE

max

20



Py »
Gy At 5 X ¥

PEKING UNIVERSITY

B 1A ME R A

def value(state):
if trﬁ_tstate is a terminal state: return the state’s
utility
If the next agent is MAX: return max-value(state)
If the next agent is MIN: return min-value(state)

def max-value(state): def min-value(state):
initialize v = -0 initialize v = +o0
for each successor of state: < > for each successor of state:
v = max(v, value(successor)) v = min(v, value(successor))

return v return v
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min

3 12 8 2 4 §! 14 5 2 terminal
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a: MAX’s best option def value(state):
on path to root iIf the state is a terminal state: return the state’s
B: MIN’s best option ~ utility |
on path to root If the next agent is MAX: return max-value(state)
If the next agent is MIN: return min-value(state)
£

def max-value(state, a, B):
initialize v = -0
for each successor of state:
v = max(v, value(successor, a, B))

def min-value(state , a, B):
initialize v = +o0
for each successor of state:
v = min(v, value(successor, a, B))

if v>Breturnv v N if v<areturnv
v B \ > Vs
a = max(a, v) B = min(B, v)
return v

returnv
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