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Probabilistic functional programming [RP02, EK06] use monads to encode the linearity
properties of a vector space. Analysis of the unit and multiplication operations of the monad
reveals that not all of the properties of a vector space are utilized. It suffices to work over a less
restrictive mathematical structure, in particular a module over a rig, viz. a riNg without
Negatives, also known as a semiring. Rigs are arguably more useful than rings for modelling

computation structures, as demonstrated by the surveys [L07, P98].

We show how to implement the linearity properties of rig-modules using a monad in Haskell.
Our work differs from [P07] in that we employ type improvement constraints [KLS04] in order
to treat rigs and rig-modules uniformly. Multilinear maps and basis-oriented tensor spaces are
elegantly expressed. The Haskell code stays short and concise. As an example of rig-module
applications, we solve the all-pairs shortest paths problem in graph theory via the standard min-
plus rig initially and subsequently via a customized rig that encodes the actual one or more

shortest paths.
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