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Abstract.

A certain notion of convexity of sets can be captured by a monad, known as a convexity
monad or barycentric monad; this is a finite version of so-called probability monads. Various
authors (including Mardare, Panangaden and Plotkin [4], and Fritz and Perrone [2]) have looked
at convexity/probability monads on categories of metric spaces. The work of Fritz and Perrone
can be recast in terms of enriched categories if you consider metric spaces as R j-categories, that
is, as categories enriched over the quantale of extended non-negative real numbers R .

One can then do a similar thing for any ’suitably convex’ quantale R and define a convexity
monad on the category of R-categories. In particular, if we consider the quantale R, the extended
real line [—o0,c0] with the opposite order to that used in metric spaces, then R-categories are
what Lawvere [3] called ‘entropic spaces’ and argued gave a necessary structure for state spaces in
thermodynamics. The category of strict algebras with lax algebra maps for the convexity monad
in this case is the category of convex entropic spaces with concave maps. The hope is that this
connects Lawvere entropic approach to thermodynamics with the approach of Baez, Lynch and
Moeller [I] which involves convex spaces and concave maps.
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