FACULDADE
CIENCIAS

Departamento de Matematica

Departamento de

Matemética Centro de Matematica e Aplicacoes

Seminar /Talk

Categorical Structures and Programming Paradigms in MATLAB

and Octave
Nelson Martins-Ferreira

Polytechnic of Leiria

Abstract: This seminar presents recent advances in the categorical modeling of programming
languages, focusing specifically on MATLAB and Octave as environments where complex-valued ma-
trices serve as the fundamental data structures. We introduce a category-theoretic framework that
captures the essence of programming operations and functions within these languages. By interpreting
indexation as function composition, we analyze the categorical properties of key built-in functions such
as unique, ismember, sortrows, and sparse. Additionally, the talk explores methods to transform arbi-
trary graphs, represented by pairs of complex-valued matrices, into indexed categorical structures with
well-defined surjective indices. We also discuss the implementation of programming functions demon-
strating categorical behaviors analogous to coequalizers. This work offers a new lens through which
to understand and design programming constructs, bridging abstract category theory with practical
computational applications in widely used numerical programming languages.
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