From Almost-Commutative Geometry
to Almost-Associative Geometry
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« Mathematical Reason:

— Groups: Non-Abelian
— Algebras: Non-Associative

» Physical Reason: Grand Unification
SO(10) — SU(4) x SU(2) x SU(2)
— SU(3) x SU(2) x U(1)
16 — (4,2,1) + (4,1,2)
—(3,2,1/6) +(3,1,-2/3) + (3,1,1/3)
+(1,2,—1/2)+ (1,1,0) + (1,1, +1)



Non-Associative Algebras

(“commutator”)

a,b] = ab — ba
a,b,c] = (ab)c — a(be)

(“associator”)

jordan |, (R) | hp(C) | hp(H) | h3(O) | Sap = [La, Ry
Normed 5a,b — [La7 Rb]‘|‘
Division R C IH O Lo, Lo) + [Ra, Ry
e | ad® | a© |am | .} | 6=L-R
O = 65
a(ab) = a(a)a(b) ala®) = ala)”
0(ab) = 6(a)b+ ad(b) 0(a”) = o(a)”
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What next?



