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Solving life and death problems in Go

LIAO Li
( Department of Computer Science, Leshan Teachers College, Leshan Sichuan 614004, China)

Abstract: An approach to solve life and death problems in Go, which was based on search algorithm, was presented.

With this approach, the program SharpSense was implemented. Experiments show that SharpSense outperforms other programs

solving life and death problems in Go. And in solving enclosed problems, SharpSense has the capability of professional Go

player. SharpSense detects two errors in All about Life and Death Problems in Go, which is the classic in this domain.
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procedure VD_NegaScout (P, alpha, beta)

v = evaluate (P)

if vz« UN_DECIDED then

return v

end if

M = generateMoves ( P)

make (P, m,)

best = - VD_NegaScout (P, - beta,

undo (P, m;)

for all m e M except m; do

- alpha)

if best=beta then
return best
end if
alpha = max ( best, alpha)
make (P, m)
v = - VD_NegaScout (P, - alpha - 1,
if v > best then

- alpha)

if v > alpha and v < beta then
best = - VD_NegaScout (P, - beta, - v)
else
best = v
end if
end if
undo (P, m)
end for
return best
1.2 B#HE
Xt B HLBEIE R R & , 2R AP A — 28 5 T 2338 A
FIMEEERED, FCERBENAXEERFEEREK
H, AT LB R E R AR R — R , B R IR 1% R T ) 1
Ro NIMREBE VR EEE, BERBRBBHRLAN, &
AR IR LT J7 ke iy — A 64 L —HE R AR
TR Z AR E SRR E 1 64 L —
REDLEL, b B MFERL BB B E — A 64 L B B
YU, BeAh, BEERA 64 AL — FE I BEHLE S % b T4 B AR
EMFEEAMGEPFEL. M TRTRENS WFHMLED
BWEMEMKHEVL S0 REEREA M TERE E KA
BRI E MBS RIE R LSRR 64 AL R BEHLE
AT REBGZE NG E) 64 LRI A . MIBEHRE
MR, BOX S AR RO BT B XA R 7R Bk
L E. EHRRGARNA 512K AN JRTE, B 7500
5% 19 %7
EERZEBRF T ERERENAERERERE
B RN R B SR AR AR B R PR (B
AR RE SR ERR R — &) KA. X TE
BPEIE R R B R AR, W ZARAE R B 5 R R S S i EE
BEREE, W TEZHEE, RS BPEROBEED,

/N Bk ) B 5 BV 68 1o 5 B T R DB/ B B T EF AR
B FEMERERN A REAMUN SR B EE , R SFEEA T
VilRI 9 RN Cache By R, P EUR R BE B9 T RE. AT
FABEAE [RIRRF R, B FEIE (RIS A ) 25 3 BR800, SRl it [7)
BRIER TR . 2 H RN ERZE , DU AT BB 5 5E it
ML, AR 2, A SO B#R K A =% LT Ok it
TRE S EE RN x 0 < OB, BIEHA RN 8K
FTE 10 < x < 130, BRI A RN 32K MR ;0 = 145,
BHRHREN AKNRE;» = 150, BHRRAA TN 128K
AR 0 = 160, BHRA AR 256K FiH;» = 175, B
BERRFEN SI2K MR ;2 = 18 B, BE#R KA RN 2M
AR
1.3 EEHF

FEMEHE K B — R TN BT A 6 H O A ek B (LAY
RS AT HEF, O (E R BB B SEEAT R EE R X
NegaScout # RETLHIPERER A E AR M, BRI HE L HEF
J7 RAEFERZ BB O TR O (B R B ETEHEE BRI E R
BT HEATHE 2, M T $2 75 5 /)N BT alpha-beta 5945 38 4 E B
TR AT REYE . ASURIEIE RD AR AP T RR B0 15 Bt 7 B TA
B R aFEERRPERFERY ATFRRY BRI
RO REEEE" . BREPRECERRE ORI ER,
TR P AR R — R, WK B R P I B B AR N
IR EE . R TFR NP E— R EHERE
H(RFER) RIFER , HxHEZER H AR i R B A
— B0 MRRFEERZRHEN GEESE, LR RRATF
E. SUBRIERRIEA BB PR S B ER, RZ
B XF—ARE P, RITET ml Ja, %t FE m2 Biar5|
IR W m2 ATRER IR E S MR R. FIRER
HEANEHEILRT — MRS S — e RS E
FE— R PR B FE I W I E B 7 s B, e vk HE
JF BRI A1 vk 0 3 S A B AT HET

A30K LA E AR RS TR R B aER. X
TENFE, SEREREFREFGER, FERATEE,
RGP R B R R REAE R . M EEEE
R LRARTHER  B1EN T —MERAER,

2 MR

HR4E LA B 7 B LB T — > & S 3 IR R K R R R
SharpSense,,
2.1 5 GoTools ByEE B

FASCHER[ 4] 5 i 64 AN [R]AE KR SE , # SharpSense Ff]
M:HES GoTools #£47 T Xf kb, 7E Celeronl. 1G/128M #lL28 L ,
GoTools 4= #f IE B fift & b i 64 A Ja] B8 3L 7 Z 71. 5s,
SharpSense £ IE#f#Z E ik 64 el fEILTHE 4. 50s, f# 3
T E & GoTools HJ 15.9 %,
2.2 fEEEEAWIR

FCHEATIETE AR ) ) o A St PR BB 1) A R T
SharpSense FIFFRERE ST, (FATILIERNNESR) A B AE ZH
FHREFITITE , P RSETE RIA DR R B P&
FANEE . Ho B R SETE R AR R A, B % L
FRREOTEAMY KRR, XX LEF0IE B 215 0
W= 1o XBIG P N 1 F = FhxE BE B SE 3% [B] R LA 10 min
B bt (8] BR ] , 20 4% R B [B) 68 H 10 main JU) Ay f8 80 5K I 5 %o 1R
B FE RO ZENE [RIRE LA 120 min 4 7 B[R] PR



2722

AR A

2005 4

%1 SharpSense X% PUFHHERE IEE G EKIMF B 1F R
HHr#f SharpSense BAKIE REIE FHIE

o [ s d s s

0 S S mHE/s /s BEE/ s
Y%k 40 37 37 100 9.508 0.001 0.709
g 39 36 35 97.2 8.414 0.001 0.569
=% 61 54 53 98.1 25.98 0.004 1.805
=B 23 21 19 90.5 4245.7 0.01 293.7

TR0 S M B K BTG [ A 7 R [ B < F) T (R0 R PR A2
THRILE 2, XFHAPH 163 8, EFEFITNFE L L
FHRELE LD A aems™ .

R2 BERERKNEBREEGENBERR

B BRI E R BRERE RRERRE AR s

162 25 936218 537 75 4245.7
154 22 143763 141 74 706.4
163 21 82111266 55 365.2
161 20 42815704 99 193.7
149 22 6568311 53 27.6

3 A(EMBREAL)WRIE

=N WS OO

ABCDEFGHIJK
E2 — Mg

ABCDEFGHT
1 —ANFEiERS

(B EE R2e) REMEE NEL 8 EFE A
SharpSense X { I #L3EE K 42) A f PHSEIE (R RE I MR 5 64T T
BE, R T HAWMER. X TE 1 Bai R, E#E
ERE) U EIEE A HseE, BB REAAER ™, H2
SharpSense %z BL ¥ JE A 30 4+ , R ML A BB 6 &% 1R 8 #L o
SharpSense fIt & BLEITE iU i E Y : H BL, R A4, 5 F1,

7B DI1,H B2, A2, Al, (E#IILERE) BT H F1 X
o XHFE 2 FraRmgmE ", (EHIERE kL) Iy BE
F3 A[ % 4, {5 SharpSense K B iX R4EIRHIE L, H F3, B
D4, E4, 7B Bl J5, AHE 250, K2 iR, BEGE
D1 A RETEHL
Bt £ LB mE K Brock X % Thomas Wolf 4% 4 A
LA FRABET GoTools A+,
SEH:
[1] MCCARTHY J. Chess as the drosophila of AI[ A] . Computers ,
Chess and Cognition[ C]. Springer-Verlag, 1990.227 -237.
[2] BOUZY B, CAZENAVE T. Computer Go: An Al oriented survey
[J]. Artificial Intelligence, 2001, 132(1):39 -102.
[3] MUELLER M. Computer Go[ J]. Artificial Intelligence, 2002, 134
(172):145 -179.
[4] WOLF T. Forward pruning and other heuristic search techniques in
tsume go[ J]. Information Sciences, 2000, 122 (1):59 -76.
[5] PRATOLA M, WOLF T. Optimizing GoTools’ Search Heuristics u-
sing Genetic Algorithms[ J]. ICGA Journal, 2003, 26 (1):28 —49.
[6] REINEFELD A. An Improvement to the Scout Tree Search Algo-
rithm[ J]. ICGA Journal, 1983, 6(4):4 -14.
[7] BREUKER DM, UITERWIJK JWHM, HERIK HJVD. Replacement
Schemes for Transposition Tables [ J]. ICCA Journal, 1994, 17
(4):183 -193.
[8] AKL SG, NEWBORN MM. The principle continuation and the kil-
ler heuristic [ A]. ACM Annual Conference Proceedings[ C]. Seat-
tle: ACM, 1977. 466 —473.
[9] DYER D. Searches, tree pruning and tree ordering in Go [ A]. Pro-
ceedings of the Game Programming Workshop in Japan[ C]. Tokyo:
Computer Shogi Association, 1995. 207 -216.
[10] SCHAEFFER J. The History Heuristic and the Performance of Al-
pha-Beta Enhancements [ J]. IEEE Transactions on Pattern Analy-
sis and Machine Intelligence, 1989, 11(11): 1203 -1212.

[11] JEPEFHAT. FATSEEMAERIM] . Jbat: E L RAL, 1987.

[12] AR FEMIEE R4 (L) [M]. B 52 A,
1989. 72 -73.

[13] B FEHFETE R4 () [M]. JRER: B H 2 W AR,
1989. 100 -101.

(E3#:% 2704 )

3) MR YR

LI EAR R R G R T B S, 5 REBELZE 5K,
FRE B FA R IR R IRSEK ; e BT R ITUR S

BSR4 M T RE T B H B R R B0
BT R4 B4 EM R Z A, BN Y R TF TR R4S 1H

5 #iE

T 1) AR 55 BT S P B B S 3 R R SR T MR 55 i
IRFNAR S5 2 BRAE I 1 R 55 ) A 4, AR RS 58 T R4 AR 55
M RGN, IR C/S RS, FIRE, & 8 7 3803
BRMA B TR0 FIR RGP R ITUR B &, 8RB IR 55 2%
Uik SUp NS

AR R R AR A5 B R kL3 hn T AL B AR 55 S B R A
Y, R 55 28 AN P b 20 B AT AR BEH B P IR %5 S BOFR A
HARLAR S5 iR, Ao, BRTH R LB T AR S AA R

Bt S5 A NSEL, BN Java , SR 6158 H B 9K 30 iR
LA SE4 B S AL B, — PR T REE MBI AR,
SEH:

[1] VINOSKI S. Is Your Middleware Dead? [ DB/OL]. IEEE Computer
Society, 2004 -10.

[2] Object Management Group. The Common Object Request Broker: Ar-
chitecture and Specification (3.0 Edition) [ EB/OL], 2002 -06.

[3] Java Message Service (JMS) Specification. Version 1. 1[ EB/OL].
http: //java. sun. com/ products/jms/docs. html, 2004.

[4] BOOTH D, HAAS H, MCCABE F, et al. Web Service Architecture
[ EB/OL ]. http: //www. w3. org/TR/2004/NOTE-ws-arch-
20040211/wsa. pdf, 2004.

[5] MAHESHWARI P, TANG H, LIANG R. Enhancing Web services
with message-oriented middleware] DB/OL]. IEEE Computer Socie-
ty, 2004 -07.

[6] 3B, BREE, HIZH]. 2T XML,CORBA 71 Agent £ A i 5 A,
BERIBEFELT]. /NEBSRITHR LR SE, 2003, 24(9) : 1646 —1649.



