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A characterization of symmetric cones by an order-reversing
property of the pseudoinverse maps

When a regular open convex cone is given, a natural partial
order is introduced into the ambient vector space. If we con-
sider the cone of positive numbers, this partial order is the
usual one, and is reversed by taking inverse numbers in the
cone. In general, for every symmetric cone, the inverse map
of the associated Jordan algebra reverses the order.

In this talk, we investigate this order-reversing property in
the class of homogeneous convex cones which is much wider
than that of symmetric cones. We show that a homogeneous
convex cone is a symmetric cone if and only if the order is re-
versed by the Vinberg’s x-map, which generalizes analytically
the inverse maps of Jordan algebras associated with symmet-
ric cones. Actually, our main theorem is formulated in terms
of the family of pseudoinverse maps including the Vinberg’s
x-map as a special one.

While our result is a characterization of symmetric cones, also
we would like to mention O. Giiler’s result that for every ho-
mogeneous convex cone, some analogous pseudoinverse maps
always reverse the order.



