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Sixteen Musashi is Strongly Solved

TETSURO TANAKA!:®)

Abstract: Sixteen musashi is an old Japanese board game, which has been played for about four hundred
years. Since the game is one of complete information games for two players, we can calculate the game value
of each position in the game. We strongly solved the standard sixteen musashi and two variations of this
game.
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1 Sixteen Musashi board and initial position
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2 Two variants of Sixteen Musashi board : BOARD31 on
the left and BOARD25 on the right
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for all s € S do
if turn(s) = Black A nexts(s) = () then
Lo = Lo U {s}
end if
end for
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repeat
1 1+1
L0
for all s € S do
if turn(s) = Black A Vs’ € nexts(s).s’ € L then
L;=L;U{s}
else if turn(s) = Brown A 3s’ € nexts(s).s’ € L)
then
L;=L;U{s}
end if
end for
L+ LUL;
S+ S\L;
until L, =0
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THINED B B D TR D, BOARD25 I EF, &
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3 Equivalent positions in BOARD25
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4 One of the best sequences from the initial position

5 The brown player needs 57 moves to win from these posi-

tions

6 Black player can win against 12 brown pieces
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9 The brown player needs 49 moves to win from these posi-

tions

10 Brown player cannot win with 5 pieces

d or.

BAFAY, BOARD31 TOFEROMETH 5.

o MHREIXR T LA YD 17T FTOHS.

o XTVAYDOFERETHL ZTIZET LZFHIRAR
DIF49 FT, ZOLILFHIZH I D 1 {HDAT
H5.

o HSVLAVYOFRFTEIMS TS RE CTHRIDOA B
O, 12 0. M6 DLSIT, IRODBOFT 4
U EDOFFIZRNZRIZR SN S.

o RIVAVYOFRBTEMETRr—A2 LT, KD
A3 30 1, 24 i, 6 {HTE»EBHBREBEHDF
HNH25, TNER ERFOED 5 HORIRK L
BB, ZDXSRFEHOHIEZR 10 1IZRT.

7 Brown pieces cannot move

4.3 BOARD25 DR

Bl 3 7' BOARD25 TD HFIOHE ATV A VA RED

EFTCOFHTHELUZBEBOKRTHS. LT, Lf, [

ERDAFREIZ & - T—T 2 /L HE— & A RO B

X 104,940,576 L 725 7=,

BARAS, BOARD25 TOFEROMETH 5.

o MIHINEIXZT LA YD 31 FTOMDS.

o KXTVAVYDOFHETHDSFTIZET ZFEHRITKLD
37T FT, FOLSLFEHIX 3D D TRTHEHD
BMR5THB. 2O—2%, K11 I1TRT.

o BT VLVAVYOFHETENHTL{HE CHRENDOEBPTA
Dk, 12 DK,

o KITVAVOFRTEMNBTEI—AL LT, £FOD
B 24 fHCENDE B BB ORTEAH 5, %
NEHRL X0 S HOKIRAL 5. TD&
S B OF %K 12 1237 .

8 Brown player cannot win with 8 pieces
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4.4 F&OH
[FARLEL] O32DONNY T—YavilonT, 4
OBUZHIRZ DI R WVWTRTOREIZDVWT DT — Ll %
ke, WIABLE DRSO ATHRIZT VA YOO ETIC
BT B FHOBKME, GOMITLOBK, BbicETsF
O ERDT.
° BIVAYOBLREIZOWT, B2 (0B
HETD or BTVA VHRFFETEEFALRVEEIZES)
¢ DIZfAIFE2ETE20E2TRTORETRD S LW DI
R WHEETIE D 208, SO RLIE L Rh o
oo MTVAYPRAILTRERSELLDFHTERT LA
VOB OFIEZ BT & v S MEITRERMERE (longest
simple path problem) TH D 75 7B —DK% LT3
REIZ1E, NP-hard Z2fEIZZR > TW5S. S EIOREIZR
F—=LTERL, BV YIIEOFRTHROIRES 2L
T, HTVAVRERWFHTHVEZS L THDT, 77
ZEUTRWEEDRZWEAR, HICHLUWHETH LA
HEMED D 5.

BIBIRITOAER 2 H - T, FMEA S game value, best
move % MK T & % X — Y % https://gps.tanaka.ecc.u-
tokyo.ac.jp/16musashi/ TR L TWB. FTL A v %
FoTHRT VA YR THRELPSOAR— T L, 7F—
LDNV—=NVEBE L NHT VA VigolE, $<ihnrd
FOBRFELLELARINEETATRNTHSD. 5
WORIRTI, 207 —ARAMBT VA ULTHAWT —
LTI, 7272, TREFHETHED] L wHiiliziftd
BENRTFNEME BRI H D ELOLMEEERTE
56 LN,

BIEE  AWEEIX JSPS BHFE 18K11600 DB % 5% 1}
Tirbhiz.

11 The brown player needs 37 moves to win from these po-

sitions

SE

® ° 1] ~FBRZ : ME=F M, PR SCH (1985).

[2] Van Den Herik, H. J., Uiterwijk, J. W. and Van Rijswi-
jck, J.: Games solved: Now and in the future, Artificial
Intelligence, Vol. 134, No. 1-2, pp. 277-311 (2002).

12 Brown player cannot win with 8 pieces
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