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Study on Analytical Methods Using Game Tree for
a Two-person Zero-sum Uncertainty Complete Information Game

ITSUKI ARIGA™ KOICHI KOIZUMI™

MASANOBU OHTSUKI

Abstract: In this study, as an analysis method for a two-person zero-sum uncertainty complete information game, we investigate
whether the method using the game tree is effective or not. For this purpose, we make such a game, and develop the algorithm for
this game against the human. One of the purposes of the study is to develop a more than fifty percent winning algorithm by playing
multiple times with multiple people. Using the cut algorithm of the game tree, our algorithm could win over 50% against some
people. Therefore, the analysis using the tree for a two-person zero-sum uncertainty complete information game is effective. In
addition, we developed algorithms prefetching deeper layer and Monte Carlo methods, and made developed algorithms fight each
other. As a result, the strongest one was prefetching five depth algorithm, but the one with the most practical execution speed was

the three depth algorithm. Since these verifications, our search-cut algorithm can be better.
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Figure 1 The board of our game.
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Figure 2 The board after moving the piece “4”.
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Figure 3 The game tree for two people zero sum

definitive complete information game.
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Figure 4 The game tree for our game.
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(a) The evaluation value of the deepest layer.
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(b) The evaluation value at the upper layer.
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(c) The evaluation at the top layer.
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Figure 5 Our evaluation of the improved algorithm.
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Figure 6 An example of the board of the endgame.
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Figure 7 The obvious move for win.
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Figure 8 The obvious move against the opponent.
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