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Let Mn denote the set of real symmetric positive semidefinite nˆn matrices. The mixed
discriminant D : pMnqn ÝÑ R is the unique symmetric function for which

detpλ1A1 ` . . . λmAmq “

m
ÿ

i1,...,in“1

λi1 . . . λin DpAi1 , . . . , Ainq (1)

for m P N, λ1, . . . , λm ě 0, and A1, . . . , Am PMn.
Panov proved that the following two statements are equivalent for positive semidefinite

symmetric matrices A1, . . . , Am P Mn. For a matrix A P Mn, let P pAq denote the linear
subspace of Rn spanned by the eigenvectors of A having positive associated eigenvalues.

i) DpA1, . . . , Anq ą 0,

ii) If Ki “ dimP pAiq XB
n, where Bn is the unit ball in Rn, then

V pK1, . . . , Knq ą 0.

Here V pK1, . . . , Knq denotes the mixed volume of the convex bodies K1, . . . , Kn.
Florentin, Milman and Schneider provided a characterization of mixed discriminants

among all functions pMnqn ÝÑ R by means of the non-negativity, additivity in each variable
and the fact that the function is zero if any two arguments are proportional matrices of rank
one.

In the setting of convex bodies, Milman and Schneider characterized the mixed volume
of centrally symmetric convex bodies in Rn was as the only function, up to a multiplicative
constant, of n centrally symmetric convex bodies which is Minkowski additive and increasing
(with respect to set inclusion) in each variable and which vanishes if two of its arguments are
parallel segments.

The latter shows a strong analogy of defining, structural and behavioral aspects of mixed
discriminants and mixed volumes. There are some differences though, which seem not to
allow to change the convex bodies framework to the symmetric positive semidefinite matrices
one.



In this talk we will thoroughly introduce mixed discriminants, mixed volumes and the
known connections among those. Then, we will consider some refinement of inequalities, such
as the Aleksandrov-Fenchel inequality, which are known in the geometrical setting, aiming
for an analogous version within the context of mixed discriminants, in a broad sense. We will
address quantities associated to positive semidefinite matrices, resembling those naturally
appearing in the geometric setting.


