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From classical to quantum probability: 
a C*-algebraic approach   

In 1930, the statistician Bruno De Finetti proved that a sequence ( Xj ) of
Bernoulli random variables satisfying the exchangeability property (that
is, invariance of its joint distribution under all possible permutations of
finitely many variables) is, loosely speaking, a mixture of many
sequences, each of them made of independent and identically distributed
variables. An analyst would say that De Finetti’s one is a representation
theorem: all exchangeable probability measures form a convex set,
where each of them is expressible as a suitable barycenter of the
extremal points, the product measures. After briefly explaining the deep
connection between (classical) measures and (quantum) states of a C*-
algebra, I will show recent extensions of the theorem to the exchangeable
states defined on various tensor products of C*-algebras, until my
ongoing case study of the rotation algebra A𝜗, a widely investigated
object in non-commutative geometry modelling the deformation of the
well-known “donut” 𝕊1 x 𝕊1.


