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Here is a pasting diagram involving categories, functors and natural
transformations:

The graphical calculus representation is the dual diagram.

We expect n-categories to have an n-dimensional graphical calculus.
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Higher-dimensional algebra

Despite its importance, higher category theory is “generally
regarded as a technical and forbidding subject” (Lurie).

It probably doesn’t help that, even in a simplified (‘semistrict’) case:

» a 2-category comprises 3 sets, 6 functions and 12 axioms;

» a 3-category comprises 4 sets, 19 functions and 58 axioms;

» a 4-category comprises 5 sets, 34 functions and 118 axioms.

How can we do formal proof in this setting?

Proof assistants like Coq and
Agda can’t always help, because
they use 1-dimensional algebra.

We need an alternative that
brings out higher category
theory’s geometrical essence.
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Result for command Frint mult . :

g

(fiz mult (n:nat) : nat -» nat :=
fun m:nat =» match n with

| 0 =0

| §p=>m+mltpn

end)
: nat -> nat -> nat

Argument scopes are [nat_scope nat_scope]
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Globular

Our solution is Globular, a proof assistant for higher category
theory, available now at this address:

http://globular.science
Loaded 9,050 times by 2,022 users since launch in December 2015.
Developed by Krzysztof Bar, Aleks Kissinger, JV.

It has many attractive features:
» Runs in the browser, minimizing barriers to use.
» Graphical point-and-click interface.
» Generate images to use in your paper...

» ... or better, include a link to the formalized proof online, for
your readers to interact with.

» Supports proofs up to the level of semistrict 4-categories.
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Signature and diagram structures

A signature is a list of allowed moves, given as source-target pairs.

A diagram represents a generic composition of moves.

Encoding:
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Semistrict n-categories

This yields new, simple definitions of semistrict n-category.

Definition. An n-signature is a signature containing moves of
dimension at most n.

Definition. A semistrict 2-category is a 3-signature supporting
homotopy moves of type 1.

Definition. A semistrict 3-category is a 4-signature supporting
homotopy moves of types I and II.

Definition. A semistrict 4-category is a 5-signature supporting
homotopy moves of types I, II, III, IV and V.

Thank you!



