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Generalized Solution-sequences in Games and
Enumeration of a Certain Type of Tsume-Shogi

KOHEI NOSHITAT and TAKAHITO I1DAt

A solution-sequence in a game-tree is formulated and generalized. This is applied to enumer-
ate all the problems of a certain type of Tsume-Shogi (Shogi-mating problems) by a computer
program. Our problem is called “Kin-Gin Zushiki” in which four Kin (Gold) and four Gin
(Silver) pieces along with Oh (King) are arranged in a 3 x 3 square on the Shogi board. For
the long time, this type of problems has been studied extensively by human experts, but their
enumeration is far from completion. By our new algorithmic method, we have performed the
enumerative searching, and discovered numerous new problems. The main difficulty here is
how to generalize the definition of solutions to accomodate some types of delicate problems
which are regarded as correct by human experts. By placing 3 X 3 squares in 28 different
ways, all the possible problems are listed up, and, through several steps of refinement, all the
correct problems in the standard sense are selected. Finally problems with weak correctness
in our generalized sense are also selected.
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Fig.1 Problem of Kin-Gin Zushiki (25 solution-steps).
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Table 1 Results of enumerative selection.
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Table 2 The number of selected problems for solution-
steps.
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7 1,293 310 209
9 579 113 61

11 662 69 74
13 329 42 52
15 89 22 13
17 37 11 8
19 17 0 4
21 15 0 1
23 9 0 5
25 3 0 3
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