
What is...the gnu function?

Or: Symmetries are wild



Symmetries

Abstract Incarnation

Numbers 3 or...

Groups S4 = 〈s, t, u | some relations〉 or...

I Groups formalize the concept of symmetry

I Goal Count the number of different symmetries of order n

I gnu(n) ! number of symmetries of order n



Rotational symmetries
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I Rotational symmetries imply gnu(n) ≥ 1

I A bit of abstract reasoning shows gnu(prime) = 1

I Calculating other values of gnu(n) is hard



Symmetries are everywhere

I Symmetries are everywhere in mathematics and real life

I Computing gnu(n) should be (and is!) very hard

I Surprise One can prove nontrivial facts about gnu(n)



Enter, the theorem

For p a prime we have:

Asymptotically gnu(pk) ≈ p2k
3/27+O(k8/3)

I This is a striking pattern in a sea of randomness :
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I The 11758615 groups of order <1000 are swamped by the 10494213 of order 512



Hunting gnus
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19

I The above conjecture has been verified for numbers up to 10000000

I Proving it will probably take a while...



Thank you for your attention!

I hope that was of some help.


