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The Creation of a New Cubic Puzzle and Its Mathematical Properties
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Abstract

We made a new puzzle like Sudoku on a surface of a cube. The rules of this puzzle are as
follows; First, divide each face of the cube into 3X3 squares. And the surfaces of them are
painted in 9 different colors. Second, the squares sharing the same edge of the cube have the
same color. We change the 9 colors into the numbers from 1 to 9, researching this puzzle.

We put hint numbers on an expanded diagram of the cube like Sudoku, and make a game.
When the arranged numbers from 1 to 9 are on one face of the cube, we found that there are
734 ways to arrange remaining numbers. We paid attention to the same coloration among
the 734 ways.

The same coloration is grouped by the operation that shuffles numbers from 1 to 9. The
operations are 24 ways (6 faces x 4 directions). We found that 734 ways are classified into 60
groups. As a result, we found that the set of the 24 operations is the Permutation group for

the operation of composition.
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