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A bound on the Carathéodory number
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Abstract: The Carathéodory number (K') of a pointed closed convex cone K is the minimum among all the x for which
every element of K can be written as a nonnegative linear combination of at most x elements belonging to extreme rays.
Carathéodory’s Theorem gives the bound x(K) < dim K. In this work we observe that this bound can be sharpened to
k(K) < €x — 1, where £ is the length of the longest chain of nonempty faces contained in K. We show that this bound is

tight for several families of cones, which include symmetric cones and the so-called smooth cones.
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