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Abstract

We introduce some techniques of our shogi brinkmate solver program TACO-H, which guaran-
tees the solution. Especially, we mainly introduce a new technique TDSS, which can efficiently
distinguish legal moves of brinkmate search by representing tree of moves. We show our pro-
gram can solve brinkmate problems in a short time by experimental results.

Furthermore, we propose a new method named safety priority hisshi search, SPH. SPH can
solve problems with long steps by a static value of king safety as threshold, We succeed in
solving brinkmate problems including long step problems at high speed. TACO-H solved

‘ the hard Naito’s brinkmate problem with 17 steps in 11.4 minutes by depth-first iterative

deepening and in 3.75 minutes by SPH, and solved a problem with 15 steps only in 0.2
seconds by SPH.

U ®HIC

BEFEFETOLN TV E DL ETEMIC, hE COBREIETIHmERS WV,

7PWE) o TP ERBRLEES %] LBREHL TS T AR LN L EENTVE,

5—8
16)

SWTEL L FRICEEZRAT, BRTL ) FEELZHNEROONL L) 122N
EARE TSI ETLHEIMTbNEE LY

PIRE [1] 1 [HNZTEDDENICT SN TV ADIREIERT A LI Did, IVEDEOFITV -




DI 2] DEFRICH DL I 10, B AHEVRTFL ZOBFOERET, BREZOMER LA
D AND/ORRIZ %2 5o 7245, 0 DHEICHEAN—F V2 IFERIZL S §. RETFOERICKE 2
DANBDPBEOVFRELFETH D, LHBMELHL 2010, ZOBEL ) TLRRLTVARIE,R
57\,

2 WIERRICET IR

AR 1987 FFITFH I [3), 1996 FIZERH ., ZE 2] KFENFNLRBEROBELTHRE LTI, ]
B, ZHIEFHE (1 ~7F) OMBEEZH I IR L TW5, 1998 S£I2IUTF [4] 3 UFEEER 2 ERIC
WHTAZEDEEL I RBTWAE,

BT, 2000 128K [5] (£F) PHE L] 0 [$RE33 Y €a— 5 TR 2w ERLFEHETY
& DVERMA TH LTIz 17 FLEHEEY 2.56 BT TRV E2HME LTV A,

/. AR 6] iEh— A=V ETURERICHET 2 H4 DFERPELVHIEERZHE LTV,
BLFERFROFHEE LT, REZHEL T2RAOKERIL LI, BMEOFET, HEHEEEEL Lz
SERBERIDTATT7IENMNL, €F[7) OLFHEELFEF I CBRIEE, BRBERERELTN S,
HREOHEFIE, B, ZIHEIEORN IR E2 AT 2FCHREWMEF2 L. BRF D hEET 24K
L. ENHDOFLERN—F VDT TEEFPE I PIRE, LV I ICERN LA E2H->TWED
FRELHETH 2,

3 WERFITOJ 7L TACO-H

Fa DFEFELLIERT T T T A TACO-H M 72 775 4 TACOS 2 TSR L7, HEEEER T,
CEARMICIIRESFRMEE L CRERLEToTwa, DUF TACO-H O Bk m<Tw ¢,

3.1 S8EFOER

DIERFEIZBNT, BEFOEBREEAN—F VEREBEWVEEL DT, KERLIIH 2o TIIHRDH T
BEFOVA LNy VallBRT 2L EAEFOERD AR IR TITAL IR ER -T2,
SEFOERIBLT, ERLAFHOFEIEENCEER AN LZFELLEDNLY, ZoHE
REZTHTIRTCOFRMB LI LIZRL2WD, WBTHD &) EHIETHBIHRE I v,
bolbd, BOAUERAEAN—F VOBRRRNESTERKICLEZ VY BB ERTHRIMET St w
B BRXONTHEARV TV OBRBRRKESICBITAUFBBORIE L VI 2222 #b ), TACO-H 0
A, BOFRIERE ABOFETCRAADD Y FIBFELRTRERTLIIICL, S HEH T
TIRTCOBLFE2EEFE,LEIPF v 2 F5 X512 L7

W, FLBRITRTOFTHAPE ) PEERLTCVLLFEFEILIZ PP oTLE ), 22T,
TACO-H T TS TDSS & W) FERAVT, RITHFTEANV~F UV ERELWTEEELE) 2
HELTIARA M2 FIFTn5,

3.2 #EUFOIRFM

BROWMFAIIE LFOMEF LTI PEETH 5%, TACO-H TRERNV ~F V3 R EOELRE
ELFBLAFICET2EH MOBOME. & 0EEZ2 L) 2T _COFRIEFMSIT LTH o %F



PEIPF vy 2 LTV, EORRELIE, CCTREOBETX 2 A% B L. TACO-H TiX
ZHICROHEL S TOWEL, EOFY ORADOF S OREREIC L 2WELETISRLCEE s NS,

3.3 O

ERORLE: TBONBZEITOBBKEFBMIELADHE] & [—F0EHEA] OF I TACO-H IZB
WTAEHTHoDT, TNEHFHALTVAE,

4 TDSS (Threatmate defense search using similarity)
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No. MEFH | EBRFH | BEE®) | BEERK
69 7 7 5.20 © 80
70 7 7 3.53 5.5
71 7 7 20.87 36.3
72 7 7 2.69 4.1
73 7 7 1.56 2.2
74 7 7 635.91 1047.9
75 7 7 6.39 10.0
76 7 7 107.58 151.9
77 7 9 274.72 397.6
78 7 9 10.64 18.4
79 7 9 1620.52 2240.5
80 7 13 352.71 475.9
181 7 7 0.60 0.9
82 7 7 17.14 23.6
83 9 9 1.26 1.6
84 9 9 10.60 15.4
85 9 9 30.48 56.4
86 9 11 33.22 50.4
87 9 9 19.05 33.0
88 9 9 73.49 116.3
89 9 9 139.85 176.6
90 9 11 29.27 48.2
91 9 11 42.75 59.9
92 9 7 2.52 3.0
93 9 13 4205.22 6488.5
94 11 11 200.92 273.5
95 11 13 213.66 295.4
96 11 13 681.17 920.2
97 11 11 192.26 2481
98 11 11 115.66 152.6
99 15 15 34.95 49.6
100 15 17 862.41 1197.4
PRI RE 17 17 685.90 954.6
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No. MEFE | TEERE | B3 | BEEFR | RCRERRES | FELE
69 7 2 0.27 476 11 19.2
70 7 4 24.28 3896.0 11 0.1
71 7 2 13.88 2100.6 11 15
72 7 4 27.04 3889.9 11 0.1
73 7 4 6.78 1017.4 11 0.2
74 7 3 518.58 81920.1 11 1.2
75 7 3 5.14 820.7 11 1.2
76 7 3 49.69 7121.0 11 2.2
77 7 2 26.66 3927.1 11 10.3
78 7 3 6.61 1113.6 11 1.6
79 7 3 264.60 35472.2 11 6.1
80 7 3 394.94 53945.4 17 0.9
81 7 3 2.74 384.5 11 0.2
82 7 2 22.74 3133.8 11 0.8
83 9 2 1.61 225.8 11 0.8
84 9 2 0.13 14.0 11 81.5
85 9 3 46.58 7749.4 11 0.7
86 9 2 12.38 1711.2 11 2.7
87 9 4 194.14 30056.2 11 8.4
88 9 3 57.54 8685.5 11 1.3
89 9 4 336.30 43397.0 11 0.4
90 9 2 1.90 333.1 11 154
01 9 2 34.60 4880.1 11 1.2
92 9 3 14.90 1697.6 11 0.2
93 9 X b'd X X X
94 11 3 083 115.1 11 241.5
95 11 2 433.93 56622.1 17 0.5
96 11 X X b'e ble X
97 11 3 54.82 7073.9 11 3.5
98 11 2 7.11 880.5 11 16.3
99 15 2 0.18 21.1 17 194.2
100 15 3 542.41 73303.5 17 1.6
PRI RE 17 2 225.26 29083.4 17 3.0
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