
CANDIDATE SOLUTIONS TO PARTITION PROBLEMS: A SUMMARY

Latest update available athttp://users.aber.ac.uk/sxc/two d clusters.html

• The conjectured least perimeter partition is given for bubbles of unit area, including the boundary, or a tiling of
the unit sphere.

• We try to attribute the best candidates with citations.

• When giving the perimeter, we use a superscript∗ to denote that there exists a proof of the optimality of this
candididate, and a superscript† to indicate that there is a weaker demonstration of optimality (e.g. by enumeration
of topologies, by assuming convexity and/or assuming connectedness).

• The colour scheme in the figures is as follows: defects are classified using the idea oftopological charge. Bulk
bubbles have a chargeq = 6 − n, wheren is the number of sides. Thus hexagons have zero charge and arenot
coloured. In the same way, peripheral bubbles have chargeq = 5 − n. Bubbles are coloured red ifq = 1, blue if
q ≥ 2 and yellow ifq = −1.
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N = 1 N = 2 N = 3 N = 4 N = 5

4.559 7.895 10.176 13.085† [15] 15.579 [1]

N = 6 N = 7 N = 8 N = 9 N = 10

17.615 [2] 20.304 [7] 22.759 [7] 24.937 [7] 26.902 [7]

N = 11 N = 12 N = 13 N = 14 N = 15

29.455 [7] 31.814 [7] 34.046 [7] 36.151 [7] 38.046 [7]

N = 16 N = 17 N = 18 N = 19 N = 20

40.522 [7] 42.794 [7] 45.043 [7] 47.148 [7] 49.192 [7]

N = 21 N = 22 N = 23 N = 24 N = 25

51.047 [7] 53.467 [7] 55.690 [7] 57.884 [7] 60.028 [7]

N = 26 N = 27 N = 28 N = 29 N = 30

62.069 [7] 64.087 [7] 65.908 [7] 68.289 [7] 70.467 [7]



N = 31 N = 32 N = 33 N = 34 N = 35

72.631 [7] 74.769 [7] 76.824 [7] 78.842 [7] 80.832 [7]

N = 36 N = 37 N = 38 N = 39 N = 40

82.629 [7] 84.980 [7] 87.127 [7] 89.258 [7] 91.377 [7]

N = 41 N = 42 N = 43 N = 44 N = 45

93.456 [7] 95.469 [7] 97.460 [6] 99.434 [6] 101.211 [6]



N = 1 N = 2 N = 3 N = 4 N = 5

4.000 7.071† [16] 9.740 † [16] 11.951† [16] 14.539† [16]

N = 6 N = 7 N = 8 N = 9 N = 10

16.999 [1] 19.263 [7] 21.490 [7] 23.703 [7] 26.025 [7]

N = 11 N = 12 N = 13 N = 14 N = 15

28.286 [7] 30.401 [7] 32.716 [7] 34.853 [7] 37.058 [7]

N = 16 N = 17 N = 18 N = 19 N = 20

39.154 [7] 41.401 [7] 43.511 [7] 45.624 [7] 47.690 [7]

N = 21 N = 22 N = 23 N = 24 N = 25

49.814 [7] 51.991 [7] 54.097 [7] 56.274 [7] 58.329 [7]

N = 26 N = 27 N = 28 N = 29 N = 30

60.576 [7] 62.608 [7] 64.663 [7] 66.675 [7] 68.720 [7]



N = 31 N = 32 N = 33 N = 34 N = 35

70.775 [7] 72.860 [7] 74.986 [7] 77.078 [7] 79.220 [7]

N = 36 N = 37 N = 38 N = 39 N = 40

81.232 [7] 83.390 [7] 85.390 [7] 87.401 [7] 89.496 [7]

N = 41 N = 42

91.447 [7] 93.545 [7]



N = 1 N = 2 N = 3 N = 4 N = 5

3.812 6.934 9.453 11.945 [1] 14.215 [1]

N = 6 N = 7 N = 8 N = 9 N = 10

16.325 [1] 18.828 [7] 21.183 [7] 23.423 [7] 25.684 [7]

N = 11 N = 12 N = 13 N = 14 N = 15

27.830 [7] 30.063 [7] 32.210 [7] 34.292 [7] 36.313 [7]

N = 16 N = 17 N = 18 N = 19 N = 20

38.393 [7] 40.711 [7] 42.873 [7] 45.066 [7] 47.143 [7]

N = 21 N = 22 N = 23 N = 24 N = 25

49.287 [7] 51.402 [7] 53.459 [7] 55.570 [7] 57.674 [7]

N = 26 N = 27 N = 28 N = 29 N = 30

59.722 [7] 61.718 [7] 63.737 [7] 65.774 [7] 67.778 [7]



N = 31 N = 32 N = 33 N = 34 N = 35

69.847 [7] 72.055 [7] 74.131 [7] 76.247 [7] 78.297 [7]

N = 36 N = 37 N = 38 N = 39 N = 40

80.348 [7] 82.391 [7] 84.495 [7] 86.486 [7] 88.529 [7]

N = 41 N = 42

90.566 [7] 92.618 [7]



N = 1 N = 2 N = 3 N = 4 N = 5

3.722 6.784 9.239 11.743 [1] 14.302 [7]

N = 6 N = 7 N = 8 N = 9 N = 10

16.476 [1] 18.378 [1] 20.955 [7] 23.275 [7] 25.364 [7]

N = 11 N = 12 N = 13 N = 14 N = 15

27.684 [7] 29.646 [7] 32.043 [7] 34.031 [7] 36.365 [7]

N = 16 N = 17 N = 18 N = 19 N = 20

38.494 [7] 40.550 [7] 42.559 [7] 44.329 [7] 46.748 [7]

N = 21 N = 22 N = 23 N = 24 N = 25

48.930 [7] 51.070 [7] 53.156 [7] 55.086 [7] 57.350 [7]

N = 26 N = 27 N = 28 N = 29 N = 30

59.361 [7] 61.219 [7] 63.522 [7] 65.617 [7] 67.474 [7]



N = 31 N = 32 N = 33 N = 34 N = 35

69.777 [7] 71.794 [7] 73.830 [7] 75.831 [7] 77.809 [7]

N = 36 N = 37 N = 38 N = 39 N = 40

79.730 [7] 81.470 [7] 83.798 [7] 85.928 [7] 88.011 [7]

N = 41 N = 42

90.074 [7] 92.108 [7]



N = 1 N = 2 N = 3 N = 4 N = 5

3.545 6.609 9.072∗ [3] 11.542 † [16] 14.025† [3, 16]

N = 6 N = 7 N = 8 N = 9 N = 10

16.155 [3] 18.335 [5] 20.634 [5] 23.016 [5] 25.192 [5]

N = 11 N = 12 N = 13 N = 14 N = 15

27.361 [5] 29.478 [5] 31.706 [5] 33.841 [5] 36.041 [5]

N = 16 N = 17 N = 18 N = 19 N = 20

38.102 [5] 40.234 [5] 42.282 [5] 44.291 [5] 46.544 [5]

N = 21 N = 22 N = 23 N = 24 N = 25

48.634 [5] 50.759 [5] 52.886 [5] 54.928 [5] 57.033 [5]

N = 26 N = 27 N = 28 N = 29 N = 30

59.078 [5] 61.077 [5] 63.255 [5] 65.301 [5] 67.321 [5]



N = 31 N = 32 N = 33 N = 34 N = 35

69.462 [5] 71.506 [5] 73.526 [5] 75.568 [5] 77.557 [5]

N = 36 N = 37 N = 38 N = 39 N = 40

79.518 [5] 81.486 [5] 83.669 [5] 85.748 [5] 87.791 [7]

N = 41 N = 42 N = 43

89.870 [5] 91.892 [14] 93.879 [5]



N = 1 N = 2 N = 3 N = 4 N = 5

3.545∗ 6.359∗ [10] 8.794∗ [17] 11.188 13.558

N = 6 N = 7 N = 8 N = 9 N = 10

15.777 [4] 17.928 [4] 20.200 [4] 22.454 [4] 24.569 [4]

N = 11 N = 12 N = 13 N = 14 N = 15

26.773 [4] 28.846 [4] 31.049 [4] 33.112 [4] 35.313 [4]

N = 16 N = 17 N = 18 N = 19 N = 20

37.370 [4] 39.514 [4] 41.554 [4] 43.539 [4] 45.738 [4]

N = 21 N = 22 N = 23 N = 24 N = 25

47.780 [4] 49.921 [4] 51.954 [5] 53.930 [4] 56.095 [4]

N = 26 N = 27 N = 28 N = 29 N = 30

58.108 [4] 60.067 [4] 62.242 [4] 64.245 [5] 66.201 [4]



N = 31 N = 32 N = 33 N = 34 N = 35

68.364 [4] 70.391 [4] 72.328 [4] 74.460 [4] 76.456 [5]

N = 36 N = 37 N = 38 N = 39 N = 40

78.410 [4] 80.344 [4] 82.507 [4] 84.528 [4] 86.465 [4]

N = 41 N = 42

88.593 [5] 90.608 [4]



N = 2 N = 3 N = 4 N = 5

6.283
∗ 9.425∗ [12] 11.464∗ [8] 13.430† [13]

N = 6 N = 7 N = 8 N = 9 N = 10

14.772† [9] 16.352 [7] 17.692 [7] 18.850 [7] 20.000 [7]

N = 11 N = 12 N = 13 N = 14 N = 15

21.140 [7] 21.892∗ [11] 23.095 [7] 23.958 [7] 24.882 [7]

N = 16 N = 17 N = 18 N = 19 N = 20

25.727 [7] 26.637 [7] 27.465 [7] 28.274 [7] 28.999 [7]

N = 21 N = 22 N = 23 N = 24 N = 25

29.775 [7] 30.509 [7] 31.226 [7] 31.912 [7] 32.617 [7]

N = 26 N = 27 N = 28 N = 29 N = 30

33.268 [7] 33.897 [7] 34.552 [7] 35.207 [7] 35.820 [7]

N = 31 N = 32

36.394 [7] 36.931 [7]


