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This short talk will tell you more about what it looks like ☺ 

YouTube comment by



A search for the biggest shape in the universe
where:

 the universe has three spatial dimensions

 the universe is spherical

 the radius of the universe is 1

 the biggest means having the largest volume

 Vertices (points) of the biggest shape lie on the spherical surface of the universe

 The first shape discovered by computer was thought to be 

 the biggest shape with 8 or less vertices 

 (this was not proven at the time the computer search paper was written in 1962)
 



Paper 

written in 

1962



https://www.chiark.greenend.org.uk/~sgtatham/polyhedra/
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Triangular 

Dipyramid

Pentagonal 

Dipyramid

Square 

Antiprism *

*   Footnote this isn’t the first shape discovered by computer

     or “the biggest shape in the universe”. And it isn’t pink.
     So …         No repelling points is not how you get the maximum 

                       volume shape.

Tetrahedron Octahedron Icosahedron





Really Terrible* Python Code
( * I tried to get the Microsoft Copilot AI to write this. It didn’t work. It did however help me to figure out how to write the code above which does)



Volume  = 1.8157161042244
Terrible Python 

Code Output

Models from 

the original 

1962 Donald 

W Grace

paper

Coordinates from 1970 paper giving a proof

Drawing output 

from Terrible 

Python Code

The First Shape 

Discovered by 

Computer

The Pink 3D print



Extra Slides for Discussion After the 2 ½ Minutes
More data from Python search and considering higher dimensional n-spheres

John Read

November 2024



Bigness and Pointiness of Polyhedrons with Points on a Sphere



Python Data Comparison
Vertices Faces Edges Neil Sloane Difference Hull Optimised % Vol Hull Repelled % Vol Exact Known Platonic % Vol Names

1994 Values To 1994 values Maximum Volume of Sphere Thompson of Sphere Extra Volume Maximum Volume Volume of Sphere

∞ 4.1887902047864 4.1887902047864 100.00% 4.1887902047864 100.00% 0.00% 4.188790204786 sphere

2 1 1 diameter line

3 2 3 triangle

4 4 6 0.5132002392800 0.0000000000003 0.5132002392797 12.25% 0.5132002392797 12.25% 0.00% 0.513200239280 0.513200239280 12.25% tetrahedron

5 6 9 0.8660254037840 0.0000000000004 0.8660254037844 20.67% 0.8660254037844 20.67% 0.00% 0.866025403784 triangular dipyramid

6 8 12 1.3333333333330 0.0000000000003 1.3333333333333 31.83% 1.3333333333333 31.83% 0.00% 1.333333333333 1.333333333333 31.83% octahedron

7 10 15 1.5850941938250 0.0000000000000 1.5850941938250 37.84% 1.5850941938253 37.84% 0.00% 1.585094193825 pentagonal dipyramid

8 12 18 1.8157161042240 0.0000000000004 1.8157161042244 43.35% 1.7499416686966 41.78% 3.76% 1.815716104224 1.539600717839 36.76% square antiprism / cube

9 14 21 2.0437501159000 0.0000000000000 2.0437501159000 48.79% 2.0396301518616 48.69% 0.20% 2.043750115900

10 16 24 2.2187111315450 0.0000000000000 2.2187111315450 52.97% 2.2126310997272 52.82% 0.27%

11 18 27 2.3546344950690 0.0000000000000 2.3546344950690 56.21% 2.3510386032607 56.13% 0.15%

12 20 30 2.5361507101200 0.0000000000004 2.5361507101204 60.55% 2.5361507101204 60.55% 0.00% 2.536150710120 2.536150710120 60.55% icosahedron

13 22 33 2.6128341520600 0.0000000000002 2.6128341520602 62.38% 2.6052614240915 62.20% 0.29%

14 24 36 2.7209778993490 0.0000000000000 2.7209778993490 64.96% 2.7199499431799 64.93% 0.04%

15 26 39 2.8043793818350 0.0000000000000 2.8043793818350 66.95% 2.7933206638847 66.69% 0.40%

16 28 42 2.8864553922750 0.0000000000005 2.8864553922745 68.91% 2.8773301010496 68.69% 0.32%

17 30 45 2.9475229848080 0.0000000000000 2.9475229848080 70.37% 2.9091108480200 69.45% 1.32%

18 32 48 3.0096132525230 0.0000000000006 3.0096132525225 71.85% 2.9948901860718 71.50% 0.49%

19 34 51 3.0632162779160 0.0000000000005 3.0632162779155 73.13% 3.0538431674382 72.91% 0.31%

20 36 54 3.1185387931950 0.0000000000004 3.1185387931946 74.45% 3.1010157439213 74.03% 0.57% 2.785163863123 66.49% dodecahedron

21 38 57 3.1644416167890 0.0000000000004 3.1644416167886 75.55% 3.1540628953941 75.30% 0.33%

22 40 60 3.2082399958820 0.0000000000003 3.2082399958817 76.59% 3.2035885287718 76.48% 0.15%

23 42 63 3.2469420244370 0.0000000000008 3.2469420244362 77.52% 3.2448919775552 77.47% 0.06%

24 44 66 3.2839952052830 0.0000000000004 3.2839952052834 78.40% 3.2599745885537 77.83% 0.74%

25 46 69 3.3162635225950 0.0000000000003 3.3162635225947 79.17% 3.3101184851061 79.02% 0.19%

26 48 72 3.3493598724940 0.0000000000007 3.3493598724933 79.96% 3.3467742590855 79.90% 0.08%

27 50 75 3.3804160382750 0.0000581105148 3.3803579277602 80.70% 3.3794495999647 80.68% 0.03%

28 52 78 3.4073797227340 0.0017975356790 3.4055821870550 81.30% 3.4056021668058 81.30% 0.00%

29 54 81 3.4309531102130 0.0095162252381 3.4214368849749 81.68% 3.4260151053408 81.79% -0.13%

30 56 84 3.4551257520620 0.0061911912383 3.4489345608237 82.34% 3.4506408767053 82.38% -0.05%

Exact Volume Formula 

not proven to be maximum



Bigness and Pointiness limit for polyhedrons in n-spheres



Volume and Surface Area Calculations for n-spheres



Volume and Surface Area For Regular Polytopes 

with points on the surface of an N-Sphere in 1 - 30 Dimensions 
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