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Enumeration of Polyiamonds for pmg Tiling by the Reverse Search

MASAHIRO MIYASAKAY® Taxkasui HORIYAMA!®:P)

Abstract: Polyiamonds are the two dimensional shapes made by connecting n equal-sized equilateral trian-
gles, joined along their edges. Polyiamonds for pmg tiling are defined as the polyiamonds those can cover the
plane by reflection and glide reflection. In this paper, we propose algorithms to enumerate all polyiamonds
for pmg tiling, based on the one enumerating polyominoes for pmg tilig. Our approach is based on the
reverse search, in which we design rules to generate the next. By this approach, apart from the conventional
method with trial and error, we can reduce the computational time and also the space complexity. If the
root node that is the starting point of the reverse search has a joint, we cannot directly apply the algo-
rithm for polyominoes to our problem. Thus, we propose new algorithms and proove that can enumerate all
polyiamonds.

Keywords: Enumeration algorithm, reverse search, tiling
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Fig. 1 Axes of glide reflection and rotation centers

for pmg tiling
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Fig. 2 Obvious joint
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Fig. 3 Six kinds of the root polyiamonds
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Fig. 10 Connected cells of largest depth
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Fig. 11 Partial list of 20-iamonds for pmg tiling
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Table 1 Partial list of experimental results

n | tg,ty,, 0000 | polyiamond | time(sec)
1 11,5 1 0.00
10 1,10,2 16 0.00
2,54 60 0.00
5,2,2 17 0.01
10,14 1 0.00
18 1.18,2 256 0.00
2,9,4 2648 0.00
3,6,2 2384 0.28
6,3,4 580 0.28
9,2,2 65 0.06
18,14 1 0.00
19 1,19,5 256 0.00
19,1,5 1 0.00
20 1,20,2 512 0.00
2,10,1 5264 2.94
2,10,3 0 0.41
4,54 3736 0.53
54,2 2708 0.37
10,2,1 a7 0.01
10,2,3 44 0.00
20,1,4 1 0.00
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