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A study of the algebraic varieties with an algebraic group action

Nakano, Tetsuo
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In this research, we have studied the Inoue algorithm, which is a very efficient
method for solving a system of the Boolean polynomial equations, and its application to the puzzles of
Sudoku type. We have firstly defined the Inoue invariant of such a system, which is the triple data of
the minimum tree diagram among all the trees appearing in the process of the generalized Inoue algorithm.
As an application, using the formulation of the puzzles of Sudoku type in terms of the Boolean polynomial
equations, we have classified the Inoue invariant of the 4-doku and the diagonal 5-doku puzzles. It turns
out that in these cases, every puzzle with a unique solution has a trivial Inoue invariant (2,1,1) except
2 special types of diagonal 5-doku puzzles. We have also shown by experiments that, in the case of Sudoku
puzzles (9 times 9), the Inoue invariant is an excelent indicator of the difficulty of the puzzles.
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