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Sign of Latin square

sgn(L) := H sgn(o) X H sgn(o)

rows o cols o

Ex:sgn(L) =1
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Sum of signs
AT,(n) = ) sgn(L)

nx n Latin squares L

AT>(n) =0 if nis odd

Conjecture (Alon—Tarsi, 1992). AT,(n) # 0 if n is even.

"Proof": AT2(2) = 2, AT»(4) = 576, AT»(6) = 199065600, AT, (8) = 1262123552342016000
(for physicists)

COLORINGS AND ORIENTATIONS OF GRAPHS - AT motivation:Dinitz conjecture (proved later by Galvin '94)
- AT implies Rota's basis conjecture [Huandgrota '94, Onn '97]
N. ALON® and M. TARSI - AT holds for n=p+1, 1. for primes p [Drisko '97, Glynn '10]

We do believe, however, that the sum is nonzero for every even m, but at the moment we
are unable to prove it.
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3d Alory Tarsi

AT5(k) := 3 sgn(L)  ATs(k) =0 for odd k > 1
kX kx k Latin cubes L

Problem (Bulrgissemlkenmeyer, 2017): ATs(k) # 0 for even k?
True for k = 2, 4.

Motivation: Geometric Complexity Theory
Fundamental Sl:invariant (like 3d determinant) at unit cubic tensor
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Kronecker coefficients (for you)

- Important in Algebraic Combinatorics and Representation Theory
- No combinatorial interpretation known
- Deciding positivity is NRhard [IkenmeyerMulmuley-Walter, 2017]



