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Abstract

Sudoku is a puzzle that requires to place numbers in a
9-by-9 grid so that there are no duplicates. Although
Sudoku problems are usually created by humans, there
have been studies on the automatic generation of Sudoku
problems with computers. Especially, Zama et al.
proposed a method for generating Sudoku problems of
high difficulty from the initial arrangement of clues
numbers. However, there was no research on the
generation of Sudoku problems of specified difficulty.
This paper proposes a method for generating Sudoku
problems of specified difficulty from the initial
arrangement of clue numbers. It introduces two measures
from Ishida et al.’s work on Sudoku evaluation and
defines the evaluation criteria based on their measures. It
consists of two phases: first, in the generation phase, it
places numbers by using the initial arrangement and
adjusting the problem to the specified difficulty; second,
in the replacement phase, it replaces numbers to complete
the problem. Especially, the appropriateness of the
problem for the specified difficulty is maximized in the
generation phase and is adjusted in the replacement
phase. The results of experiments show that the method
could generate problems of appropriate difficulty in about
9 seconds and in the ratio of about 80% on average if the
combination of the initial arrangement and difficulty is
appropriate.
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