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A Faster Solution to the Slitherlink Puzzle Using Integer Programming
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Abstract: This paper addresses a solution to “Slitherlink”, one of popular pencil puzzles. Like many other
puzzles, Slitherlink is NP-complete and can be solved using integer programming. We show that the puzzle
can be formulated more concisely and solved much faster than in the existing formulation.
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Fig. 1 Example of Slitherlink and its solution.
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Fig. 2 Examples that do not satisfy (c3).
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Fig. 3 Two solutions of Slitherlinks.
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Fig. 4 Reason for minimization.
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Fig. 6 Possible alignments of four squares sharing a vertex.
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Table 1 Comparison of the problem sizes.
BEAFf TR
B (m+1)(n+2)+(m+2)(n+1) (m+2)(n+2)

(c2) Dl |P| 1P|

(c3) Dl 5(m+1)(n+1) 2(m—1)(n —1)

(c4) DHlF 2(m+1)+2(n+1) 2(m+1)+2(n+1)

xR 2 ERBREER
Table 2 Numerical results.
BEAT R TGRS £

g Y12 | (a) (b) (c) | (a) (b) () | (b

1 6 x6 1 0.047 0.047 1 0.031 0.031 51
2 10 x 10 2 0.219 0.109 1 0.047 0.047 140
3 10 x 10 6 0.516 0.086 1 0.047 0.047 159
4 10 x 10 3 0.297 0.099 1 0.047 0.047 125
5 10x 10 | 12 47.844 3.987 1 0.063 0.063 | 1524
6 10 x 10 7 7.25 0.188 2 0.141 0.07 765
7 10 x 10 4 0.75 0.188 3 0.125 0.042 | 1070
8 10 x 10 | 10 82.063 8.206 5 0.203 0.041 | 2253
9 10 x 10 2 0.297 0.128 2 0.063 0.031 171
10 10 x 10 6 3.891 0.648 7 0.203 0.029 506
11 10 x 18 7 5.516 0.788 4 0.438 0.109 240
12 10 x 18 7 2.188 0.313 2 0.156 0.078 271
13 10 x 18 9 2.469 0.274 3 0.344 0.115 375
14 14 x 20 4 10.547 2.637 2 0.938 0.469 891
15 14 x 20 - — - 5 3.875 0.775 | 4802
16 14 x 20 - — - | 14 30.672 2.191 | 3263
17 14 x20 | 12 196.22 16.352 5 3.594 0.719 | 1233
18 14 x 24 - - - | 20 34.937 1.747 570
19 14 x 20 - - - 12 69.5 5.792 718
20 20 x 30 - - - | 34 23727 69.786 | 1620
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