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ABSTRACT:

A Sudoku puzzle is a kind of magic square puzzle
which requires a non-repeated series of numbers
from 1 to 9 in each 9 rows and 9 columns.
Furthermore it contains total of 9 small three-by-
three matrices, which need non-repeated numbers
from 1 to 9 as well. Therefore the total number of
possible cases of Sudoku puzzle is finite, even
though that of creating nine-by-nine square is
exponentially great. Accordingly a certain set of
way is need not only for solving the puzzle, but
also creating a new one. In this study, the method
for creating a Sudoku puzzle applying genetic
algorithm is suggested and will be demonstrated.
Also, it will be shown that a Sudoku puzzle can be
solved by genetic algorithm.
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Fig. 1. An example of Sudoku puzzle and the exact NI
solution, hard difficulty
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Fig. 2. A hybrid Sudoku puzzle composed of 5
different types, hard difficulty
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Fig. 3. The demonstration of basic algorithm for
creating a Sudoku puzzle
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Table 1. Constructing 8 other boxes from the first
box S1 by matrix multiplication with transformation
factors

S2 F2 * S1
S3 F1 * S1
S4 S1 * Fl1
S5 F2 * S1 * F1=82 * Fl
S6 F1 * S1 * F1=S3 * Fl
S7 S1 * F2
S8 F2 * S1 * F2=82 * F2
S9 F1 * S1 * F2=83 * F2
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Fig. 4. Full Sudoku puzzle created by proposed
algorithm and simple GA solver

Table 2. Performance measure of proposed
algorithm by simple GA solver

Generation lzll&;e; )S F(i\t/rlliis)s EEZ;SS Deviation

0 632 361 578.01 3347
50 655 487 614.04 18.13
100 657 579 635.76 15.34
150 657 581 642.64 12.30
200 657 598 644.45 11.23
250 657 597 645.21 11.30
300 657 616 645.85 10.00
350 657 598 645.76 10.50
400 657 615 645.57 9.64
450 657 599 645.72 10.63
500 657 598 645.81 10.20

*Theoretical Max. Fitness =657
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Fig. 5. A Sudoku puzzle with 25 blanks
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Fig. 6. The correct solution of Fig.5 and several
outputs from the proposed algorithm
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Table 3. Performance measure of proposed solution 3to] oL §oJ3t o] A7E AL 4 & Ao
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