Accepted Manuscript

ISSN 0167-6423

cience of Computer
rogramming

thods of Software Design:
hniques and Applications

A unified view of monadic and applicative non-determinism

Exequiel Rivas, Mauro Jaskelioff, Tom Schrijvers

PIL: S0167-6423(17)30195-8

DOI: https://doi.org/10.1016/j.scico.2017.09.007

Reference: SCICO 2147

To appear in: Science of Computer Programming oo

Received date: 8 November 2016
Revised date: 11 September 2017
Accepted date: 18 September 2017

Please cite this article in press as: E. Rivas et al., A unified view of monadic and applicative non-determinism, Sci. Comput. Program.
(2017), https://doi.org/10.1016/j.scic0.2017.09.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.scico.2017.09.007

A Unified View of Monadic and Applicative
Non-determinism

Exequiel Rivas, Mauro Jaskelioff
CIFASIS-CONICET
Universidad Nacional de Rosario, Argentina
Tom Schrijvers

KU Leuven, Belgium

Abstract

It is well-known that monads are monoids in the category of endofunctors,
and in fact so are applicative functors. Unfortunately, monoids do not have
enough structure to account for computational effects with non-determinism
operators.

This article recovers a unified view of computational effects with non-
determinism by extending monoids to near-semirings with both additive and
multiplicative structure. This enables us to generically define free construc-
tions as well as a novel double Cayley representation that optimises both
left-nested sums and left-nested products.
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1. Introduction

Both monads [21] and applicative functors [20] have been successful in
structuring and modularising programs, and there is a considerable amount
of research on techniques and properties for programming with either of
them. Through a unified view it is possible to leverage the knowledge of one
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