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Complete Analysis of a Board Game “SIMPEI”

TETSURO TANAKA*

“SIMPEI” is a board game, which was designed by Simpei TAKAHASHI. It was released
in July 2005 by BANDAI. Although it is similar to other n-stones-in-a-row games, it has two
unique features. The first one is the two separated worlds in a board, the upper world and
the lower world. And the second one is to move in free the opponents piece which is clipped
by one player’s pieces. This game is selected one of the problems of this year in the GPCC
(Games and Puzzles Competitions on Computers). Because “SIMPEI” belongs to perfect
information two player zero-sum games, in a theoretical sense, all states in the game can be
decided as winning, losing or in draw. We practically analyzed all game states with a program
based on retrograde analysis. In this paper, we show the result of the analysis. We found
that the second player can always win in the “SIMPEI” official rule. And we present some
other interesting features of the game.
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01 00000000
Fig.1 A “SIMPEI” board.

02 00010
Fig.2 The first move.

03 0OoOooooooooooo
Fig.3 A position in which the white has no move.
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Fig.4 Examples of losing positions.
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Fig.5 Symmetric boards.
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Fig.6 Indices of positions.

b edoouooooobobobobbobbo
J00000o0o0oobOoOo0oboboOo EbGEOOODOO
ooo

goboobo0obooo3oboboobooobooo
000000obO0o0o0obOooooobooobOoooo
0000000 {—10,-9,-8,—1,1,8,9,10} 00O
0do0oo00o0oOOooooboOo9ooobooOoobooo
aggooo {—5,—4,4,5}DDDDDDDDDDDDDD

Jdo0O00O0DoDO0obOOoDOooOobooboo20o0oo0
000 200000000C++000 long long int
gboobdobOooboboobobobobooboo soo
go0obooo0oboo0obooboboooooobooo
OOOlonglongint 000000000 DOOOODOO
go0o0ooOoobOobobooboooboobooboooo
oopoboooo

goooooooooono pCcOobOOooOoooOOO
000000000000 C++000 hash_map O
dodooddoooooooooboboboooooog 1



Vol. 48 No. 11

01 0ooooooo
Table 1 Number of positions.
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Fig.7 Positions which are not reachable from the initial

position.

00000500000000000000000 %
000000000000
00000000000000000000000
00000000000000000000000
07000000000000000000000
0000000000 20000000000000
000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000O0
00000000000000000000000O0
000000000000000000000000
0oooooo
32 000000O000O00O0O000O00
00000000000000000000 retro-
grade analysisc®? 0 000000000000000
000000000000000000000000
(1) D0O00O00000OO0O0000000
(2) DOOOOO0OO0O0 10000000000
e000D0O000O0O0D0OOODOODO 100
000000000000000000
e 000000 1000000000000
0000000000000000000
0000000000000000000
(3) 00000O00O0000O0000O000000

goooooooooooooooo 3473

02 000D0OOOOoOooooo
Table 2 Winning and losing positions.

oo oo oooo oo O
0 1 0 0 1
1 4 0 2 6
2 83 0 4 87
3 703 5 207 915
4 7,580 75 2,058 9,713
5 53,120 533 13,363 67,016
6 351,933 3634 88,769 444,336
7 | 1,897,191 12,922 196,863 | 2,106,976
8 | 7,008,560 111,377 | 2,353,178 | 9,473,115
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Fig.8 The win move for the black.

09 DOoOODOODOODO
Fig.9 The win moves for the white.
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Fig.10 A position which has the max branches.
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Table 3 The number of ZugZwang positions.
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Fig.11 A symetric ZugZwang position.
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Table 4 Periods of simple cyles.
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Fig.12 Loop positions.

goooooooboobooooobooooooo
gooobbooooooooooobooooooooo
gooobobooooooooooooooooooo
goooooooooooooooboboooooo
goo
gooooboooool1oooooooooooon
goooboooooooooooobooobooooooo
goooboooooooobobooobooooooo
gooooboooooobooooooboooooooo
gooobooob4000000DODOOOOOO
goooooooooooooooboooobooo
goooboboooooooboobooooooooo
gobooooobooobooooooboboon 1g3n
goooboooocooooooooboobo10000
gob1200000 12000000000000
gooooooboooooooooocoooobooooo
goboooooooobooooooobooooonon
4.5 00O0000O0OO0OO0OOODO
oooooooooooboooooooooooo
goloooooooobooooooooooooo
goooboboooooooooooboboooooobo
ooooooood
gobooooboooooooobooooooooo
ooooooo
gobooocooobcoboooobDoOoooonn
goooboboooooooooobooooooooo
goooboooooooooooobocoooooooon
gobooooboo49000000000b0b0000n
gooboooooooboooooobooooD 130
o000 1 3oooooooooboooboboooo

goooooooooooooooo 3475

013 00000000 49000000

Fig. 13 Positions which needs 49 more moves for win.
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Fig.14 A position which needs a tricky winning move.
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015 0030000000
Fig. 15 A draw position with 3 pieces.
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