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댄싱링크



Exact cover문제

다음 6× 7행렬에서,행들을열별로모두더했을때,모든열을

정확히 1로만드는행들의집합을구하여라.



0 0 1 0 1 1 0
1 0 0 1 0 0 1
0 1 1 0 0 1 0
1 0 0 1 0 0 0
0 1 0 0 0 0 1
0 0 0 1 1 0 1
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Exact cover문제

다음 6× 7행렬에서,행들을열별로모두더했을때,모든열을

정확히 1로만드는행들의집합을구하여라. (1, 4, 5번째행)



1 1 1 1 1 1 1
0 0 1 0 1 1 0
1 0 0 1 0 0 1
0 1 1 0 0 1 0
1 0 0 1 0 0 0
0 1 0 0 0 0 1
0 0 0 1 1 0 1
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알고리즘엑스

Algorithm X: Exact cover문제를해결하는알고리즘



0 0 1 0 1 1 0
1 0 0 1 0 0 1
0 1 1 0 0 1 0
1 0 0 1 0 0 0
0 1 0 0 0 0 1
0 0 0 1 1 0 1


⇒

A B C D E F G
C E F
A D G
B C F
A D
B G
D E G
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알고리즘엑스

A B C D E F G

C E F

A D G

B C F

A D

B G

D E G
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스
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알고리즘엑스

A B C D E F G

C E F

A D G

B C F

A D

B G

D E G

18



알고리즘엑스
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알고리즘엑스
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댄싱링크

• 알고리즘엑스를효율적으로구현하는기법 (노드와링크이용)
• 알고리즘이진행되면서변화하는링크의모양이춤을연상시킴
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댄싱링크패키지



댄싱링크패키지

• lua-dancing-links

• 펜토미노타일링,수도쿠,체스여왕배치등매우많은문제가
exact cover문제로치환될수있다.

• 라텍패키지, dlx.sty
• \usepackage{dlx}
• \pentomino
• \Sudoku
• \queens
• . . .
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https://github.com/sjnam/lua-dancing-links


펜토미노

12조각
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펜토미노타일링

6x10.dlx

Solution: 1
O 03 04 05 06 07
P 45 46 47 56 57
Q 00 01 10 20 30
R 21 31 32 40 41
S 42 43 50 51 52
T 34 44 53 54 55
U 23 24 25 33 35
V 14 15 16 26 36
W 08 09 17 18 27
X 02 11 12 13 22
Y 19 28 29 39 49
Z 37 38 48 58 59
...
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https://github.com/sjnam/lua-dancing-links/blob/master/pentominoes/6x10.dlx


펜토미노타일링

\pentomino{5mm}{6}{10}{1}.






















\pentomino{5mm}{3}{20}{1}.
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수도쿠

\Sudoku{..3.1....415....9.2.65..3..5...8...9%
.7.9...32.38..4.6....26.4.3...3....832...795.}

3 1
4 1 5 9
2 6 5 3
5 8 9

7 9 3 2
3 8 4 6

2 6 4 3
3 8

3 2 7 9 5
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수도쿠

\Sudoku*{..3.1....415....9.2.65..3..5...8...9%
.7.9...32.38..4.6....26.4.3...3....832...795.}

7 9 3 4 1 2 6 8 5
4 1 5 6 3 8 2 9 7
2 8 6 5 7 9 3 1 4
5 6 2 1 8 3 7 4 9
1 7 4 9 5 6 8 3 2
9 3 8 7 2 4 5 6 1
8 5 9 2 6 1 4 7 3
6 4 7 3 9 5 1 2 8
3 2 1 8 4 7 9 5 6
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여왕배치문제

\queens{8}{2}.


80Z0Z0ZQZ
7 ZQZ0Z0Z0
6 0Z0Z0L0Z
5 Z0L0Z0Z0
4 QZ0Z0Z0Z
3 Z0ZQZ0Z0
2 0Z0Z0Z0L
1 Z0Z0L0Z0

a b c d e f g h

80L0Z0Z0Z
7 Z0Z0ZQZ0
6 0Z0Z0Z0L
5 Z0L0Z0Z0
4 QZ0Z0Z0Z
3 Z0ZQZ0Z0
2 0Z0Z0ZQZ
1 Z0Z0L0Z0

a b c d e f g h
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참고문헌

• Pre-Fascicle 5c, The Art of Computer Programming
• lua-dancing-links
• texdoc logicpuzzle
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http://www-cs-faculty.stanford.edu/~knuth/fasc5c.ps.gz
https://github.com/sjnam/lua-dancing-links
https://ctan.org/pkg/logicpuzzle


감사합니다
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