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Cullinane Diamond Theorem Research Report

Overview of the Cullinane Diamond Theorem

The Cullinane Diamond Theorem is a mathematical concept developed by Steven H. Cullinane that
explores the symmetrical properties of certain geometric patterns. It is particularly concerned with
the structure of finite projective geometry as it relates to the 35 square patterns found in R. T.
Curtis's Miracle Octad Generator (MOG) 1 . The theorem asserts that every G-image of a diamond
figure D possesses some form of ordinary or color-interchange symmetry 2 3 4 5 6 7.

Symmetry and Group Theory

The theorem is deeply rooted in group theory, with G being isomorphic to the affine group A on the
linear 4-space over the finite field GF(2) 8 9 10. This group has a significant order of 322,560
and underlies the symmetry of both the diamond-theorem figures and the square patterns of the
MOG 11. The 35 structures of the 840 G-images of D are isomorphic to the 35 lines in the 3-
dimensional projective space over GF(2), which explains the symmetry of the line diagrams and
the two-color patterns 12 13 14.

The Diamond Theorem in Various Dimensions

The diamond theorem can be applied to different cases, such as the 4x4, 2x2, and even 3-
dimensional cubes like the 2x2x2 and 4x4x4 cubes 15. The generalized statement of the theorem
involves inscribing a white diamond in a black square and dividing it into four quadrants, each with
a diagonal split into black and white halves 16.

Algebraic Implications

The theorem has algebraic implications, such as the ability to express every 4-coloring as a sum of
three 2-colorings 17. This algebraic formulation is useful for demonstrating that certain four-
colored graphic images can form a ring under multiplication 18. There is also an infinite family of
such 'diamond' rings, isomorphic to rings of matrices over GF(4) 19.

Philosophical and Cultural Context

Steven H. Cullinane has also explored the philosophical implications of the diamond theorem,
referring to it in the context of Plato's Meno dialogue and opposing it to the 'Story Theory of truth’
as discussed by Richard J. Trudeau 20. The theorem is seen as a correct statement of the relation
between geometry and the physical universe 21.

Clarification on Cullinan Diamonds

It is important to note that the Cullinane Diamond Theorem is unrelated to the Cullinan diamond,
which is a famous large gemstone discovered in South Africa and now part of the British Crown
Jewels 22. The Cullinan diamond has its own historical and cultural significance, with its various
cut shapes and ownership history 23.

In summary, the Cullinane Diamond Theorem is a mathematical concept that reveals the
symmetrical properties of certain geometric patterns, with applications in group theory and
algebra. It also has philosophical implications, drawing connections to classical ideas about truth
and geometry.

@ encyclopediaof... 1 @ encyclopediaof... 2 P finitegeometry 2 $ @ [b CJ]
P finitegeometry 4 & angelfire 5 © m759.tripod 6

@ archive.blogs.... 7 @ encyclopediaof... 8 @ m759.tripod 9

@ archive.blogs.... 10 @ encyclopediaof... 1 @ encyclopediaof... 12

@ m759.tripod 13 @ archive.blogs.... 14 &P finitegeometry 15

&P finitegeometry 8 @B finitegeometry 77 P finitegeometry 18

@ m759.tripod 19 & finitegeometry 20 + finitegeometry 21

A) ajediam 22 A) ajediam 23
What are the origins of this theorem? O

Which branch of mathematics 0
does it fall under?

Can you explain the theorem step-by-step? @

Captured by FireShot Pro: 03 March 2024, 12:28:51
https://getfireshot.com


https://you.com/search?q=What+is+the+Cullinane+diamond+theorem?&fromSearchBar=true&tbm=youchat&chatMode=research&cid=c0_af8f6435-87e6-41b4-8c24-93c167be0406
https://getfireshot.com
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=Finite%20projective%20geometry%20underlies%20the%20structure%20of%20the%2035%20square%20patterns%20in%20R.%20T.%20Curtis%27s%20Miracle%20Octad%20Generator
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=THEOREM%3A%20Every%20G%2Dimage%20of%20D%20%28as%20at%20right%2C%20below%29%20has%20some%20ordinary%20or%20color%2Dinterchange%20symmetry
http://finitegeometry.org/sc/gen/mapsys.html#:~:text=has%20some%20ordinary%20or%20color%2Dinterchange%20symmetry
http://finitegeometry.org/sc/gen/dtcas.html#:~:text=THEOREM%3A%20Every%20G%2Dimage
https://www.angelfire.com/pa4/steve/dtheorem2.html#:~:text=THEOREM%3A%20Every%20G%2Dimage%20of%20D%20%28as%20at%20right%2C%20below%29%20has%20some%20ordinary%20or%20color%2Dinterchange%20symmetry
https://m759.tripod.com/theory/dtheorem.html#:~:text=has%20some%20ordinary%20or%20color%2Dinterchange%20symmetry
https://archive.blogs.harvard.edu/m759/2003/08/10/the-diamond-theorem/#:~:text=THEOREM%3A%20Every%20G%2Dimage%20of%20D%20%28as%20at%20right%2C%20below%29%20has%20some%20ordinary%20or
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=G%20is%20isomorphic%20to%20the%20affine%20group%20A%20on%20the%20linear%204%2Dspace%20over%20GF%282%29
https://m759.tripod.com/theory/dtheorem.html#:~:text=group%20A%20on%20the%20linear%204%2Dspace%20over%20GF%282%29
https://archive.blogs.harvard.edu/m759/2003/08/10/the-diamond-theorem/#:~:text=G%20is%20isomorphic%20to%20the%20affine%20group%20A%20on%20the%20linear%204%2Dspace
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=The%20same%20symmetry%20group%2C%20of%20order%20322%2C560%2C%20underlies%20both%20the%20diamond%2Dtheorem%20figures%20and%20the%20square%20patterns%20of%20the%20MOG
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=Let%20G%20be%20the%20group%20of%20322%2C560%20permutations%20of%20these%2016%20tiles%20generated%20by%20arbitrarily%20mixing%20random%20permutations%20of%20rows%20and%20of%20columns%20with%20random%20permutations%20of%20the%20four%202x2%20quadrants
https://m759.tripod.com/theory/dtheorem.html#:~:text=The%2035%20structures%20of%20the
https://archive.blogs.harvard.edu/m759/2003/08/10/the-diamond-theorem/#:~:text=The%2035%20structures%20of%20the%20840%20%3D%2035%20x%2024%20G%2Dimages%20of%20D%20are
http://finitegeometry.org/sc/gen/dtcas.html#:~:text=The%204x4%20case%3A%20We
http://finitegeometry.org/sc/gen/dtcas.html#:~:text=the%20diamond%20theorem%3A%20The%20Diamond%20Theorem%3A%20Inscribe%20a%20white%20diamond%20in%20a%20black%20square
http://finitegeometry.org/sc/gen/mapsys.html#:~:text=A%20Four%2DColor%20Theorem%20Finite
http://finitegeometry.org/sc/gen/mapsys.html#:~:text=The%20decomposition%20theorem%27s%20algebraic%20formulation%20above%20is%20useful%20for
https://m759.tripod.com/theory/dtheorem.html#:~:text=family%20of%20such%20%22diamond%22%20rings%2C%20isomorphic%20to%20rings%20of%20matrices%20over
http://finitegeometry.org/sc/ph/truth.html#:~:text=The%20Diamond%20Theory%20of%20Truth
http://finitegeometry.org/sc/ph/truth.html#:~:text=Theory%20of%20Truth%20by%20Steven%20H
https://ajediam.com/diamond-history/famous-diamonds/the-cullinan-diamond/#:~:text=The%20origins%20of%20the%20Cullinan%20diamond
https://ajediam.com/diamond-history/famous-diamonds/the-cullinan-diamond/#:~:text=%2D%20Cullinan%20II%3A%20Cushion%2Dshaped%20brilliant
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=Finite%20projective%20geometry%20underlies%20the%20structure%20of%20the%2035%20square%20patterns%20in%20R.%20T.%20Curtis%27s%20Miracle%20Octad%20Generator
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=THEOREM%3A%20Every%20G%2Dimage%20of%20D%20%28as%20at%20right%2C%20below%29%20has%20some%20ordinary%20or%20color%2Dinterchange%20symmetry
http://finitegeometry.org/sc/gen/mapsys.html#:~:text=has%20some%20ordinary%20or%20color%2Dinterchange%20symmetry
http://finitegeometry.org/sc/gen/dtcas.html#:~:text=THEOREM%3A%20Every%20G%2Dimage
https://www.angelfire.com/pa4/steve/dtheorem2.html#:~:text=THEOREM%3A%20Every%20G%2Dimage%20of%20D%20%28as%20at%20right%2C%20below%29%20has%20some%20ordinary%20or%20color%2Dinterchange%20symmetry
https://m759.tripod.com/theory/dtheorem.html#:~:text=has%20some%20ordinary%20or%20color%2Dinterchange%20symmetry
https://archive.blogs.harvard.edu/m759/2003/08/10/the-diamond-theorem/#:~:text=THEOREM%3A%20Every%20G%2Dimage%20of%20D%20%28as%20at%20right%2C%20below%29%20has%20some%20ordinary%20or
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=G%20is%20isomorphic%20to%20the%20affine%20group%20A%20on%20the%20linear%204%2Dspace%20over%20GF%282%29
https://m759.tripod.com/theory/dtheorem.html#:~:text=group%20A%20on%20the%20linear%204%2Dspace%20over%20GF%282%29
https://archive.blogs.harvard.edu/m759/2003/08/10/the-diamond-theorem/#:~:text=G%20is%20isomorphic%20to%20the%20affine%20group%20A%20on%20the%20linear%204%2Dspace
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=The%20same%20symmetry%20group%2C%20of%20order%20322%2C560%2C%20underlies%20both%20the%20diamond%2Dtheorem%20figures%20and%20the%20square%20patterns%20of%20the%20MOG
https://encyclopediaofmath.org/wiki/Cullinane_diamond_theorem#:~:text=Let%20G%20be%20the%20group%20of%20322%2C560%20permutations%20of%20these%2016%20tiles%20generated%20by%20arbitrarily%20mixing%20random%20permutations%20of%20rows%20and%20of%20columns%20with%20random%20permutations%20of%20the%20four%202x2%20quadrants
https://m759.tripod.com/theory/dtheorem.html#:~:text=The%2035%20structures%20of%20the
https://archive.blogs.harvard.edu/m759/2003/08/10/the-diamond-theorem/#:~:text=The%2035%20structures%20of%20the%20840%20%3D%2035%20x%2024%20G%2Dimages%20of%20D%20are
http://finitegeometry.org/sc/gen/dtcas.html#:~:text=The%204x4%20case%3A%20We
http://finitegeometry.org/sc/gen/dtcas.html#:~:text=the%20diamond%20theorem%3A%20The%20Diamond%20Theorem%3A%20Inscribe%20a%20white%20diamond%20in%20a%20black%20square
http://finitegeometry.org/sc/gen/mapsys.html#:~:text=A%20Four%2DColor%20Theorem%20Finite
http://finitegeometry.org/sc/gen/mapsys.html#:~:text=The%20decomposition%20theorem%27s%20algebraic%20formulation%20above%20is%20useful%20for
https://m759.tripod.com/theory/dtheorem.html#:~:text=family%20of%20such%20%22diamond%22%20rings%2C%20isomorphic%20to%20rings%20of%20matrices%20over
http://finitegeometry.org/sc/ph/truth.html#:~:text=The%20Diamond%20Theory%20of%20Truth
http://finitegeometry.org/sc/ph/truth.html#:~:text=Theory%20of%20Truth%20by%20Steven%20H
https://ajediam.com/diamond-history/famous-diamonds/the-cullinan-diamond/#:~:text=The%20origins%20of%20the%20Cullinan%20diamond
https://ajediam.com/diamond-history/famous-diamonds/the-cullinan-diamond/#:~:text=%2D%20Cullinan%20II%3A%20Cushion%2Dshaped%20brilliant

