
Coend calculus as a deductive system

Summary

Category theory formalised in a proof assistant is a popular tool to study mathematical structures for the semantics
of programming languages from a formal perspective. This PhD explores a fragment of it with focus on the so-
called “coend calculus”. We aim at developing the basic building blocks of coend calculus in a proof assistant, while
at the same time substantiating the idea that the rules of this calculus can be seen as a deductive system of some
sort.
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Description

“Coend calculus” is the set of elementary theorems allowing to express natural transformations, Yoneda lemma, Kan
extensions, etc. as suitable universal objects [ref]. We aim to turn into a precise statement the intuitive idea that these
rules can be regarded as rewriting rules of a deductive system. This is tightly connected with several approaches
to proof theory employing 2-dimensional category theory [4, 5]. A further goal of the project is the formalisation in a
proof assistant (e.g. Agda, cf. [2]) of basic category-theoretic notions, relying solely on coend calculus: all elementary
notions of category theory can be expressed using ends and coends as a unifying concept [1, 3].

Supervisor
Main Supervisor: Niccolò Veltri
Co-Supervisor: Fosco Loregian

Responsibilities and tasks
The student’s primary responsibility is research on this PhD project. The student may contribute to the teaching
activities of the lab as a course assistant.

Qualifications
Candidates must have a MSc degree in computer science or mathematics.

The applicants should fulfil the following requirements
The successful candidate is knowledgeable in at least one and interested in all of the following: logic (proof theory),
category theory, functional programming.
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