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A New Algorithm for Solving
the Cooperative Tsume-Shogi
Based on Iterative-Deepening Search

YosHio HosHI,t KOHEI NOSHITAT and KEIJI YANATt

The cooperative Tsume-shogi, or Shogi-helpmate, is one of the most popular variants of
Tsume-shogi. Solving a Shogi-helpmate problem can be formulated as an OR-tree searching.
We present a new algorithm for solving Shogi-helpmate. The basic framework of our algo-
rithm consists of depth-first searching, iterative-deepening and a transposition table. Several
new techiniques for handling information in the transposition table are introduced, by which
we achieve considerable memory-savings as well as speed-ups. Our program has solved the
longest-step problem named Jugemu 3 with 49909 steps, as well as several hard problems, all
of which have been intractable by other previous programs. By experiments we show that our
techniques are effective particularly for hard problems which need a large transposition table.
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Fig. 3 Protected and unprotected positions
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Table 3 Problems with long solution-steps
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Table 5 Comparion of the algorithms (Problem 14)
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