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Abstract

There are many different board games in the world.
Among them, finite two-person zero-sum games with
complete information are theoretically decidable where
players can always win or whether they can always draw.
However, popular games such as Shogi, Go, and Othello
have not yet been completely analyzed because their
numbers of states are enormous. By contrast, a few games
such as Shimpei and Dobutsu-Shogi have been completely
analyzed for normal game sizes, and various properties
such as the shortest steps to victory have been found.
Retrograde analysis is a method for deciding the winner
by searching the states backward from the final states.
This paper presents the retrograde analysis of a board
game “NOCCA NOCCA”. In the normal-size game, there
are about 1500 trillion states including unreachable ones.
Therefore, the analysis begins with a reduced version of
the game and then progresses to larger ones. The results
of the analysis of the games of six sizes, 2x3x2, 2x3x3,
2x4x2, 2x4x3, 3x3x2, and 3x3x3, show that the first
player can always win only in the game of size 3x3x3, and
that the second player can always win in the games of the
other sizes. The results also show other properties of the
games such as the shortest path to victory, the maximum
numbers of branches, and zugzwang.
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