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2-dimensional categories
→ enrichedinset

Category:{ Objectsmorphisme → internat toset

2- category Double category

Objects • Objects •

morphisms •→• horizontal morphisme •→•

2-morphisms.IE?cate90Yverticalmorphisms •

d-
squares

•→ •

•

→ enridnedincat II.§
→ internat tocat

2-category 1-→horizontal double category HYA
with onlytriuial vertical morphismes

→ oftentoostricttoaccomodatemonyexamp.es



Higher categories Greattodsto
praetheorems.in

Can) -category severalareas of
mathematics

Objects
morphismes
i / Caen-ztcategoryn-morphismslm-D-mophis.ms/inuertib1e Compositionsare

associative onlyup.to! ; ! higherinvertible
morphisme

→ enrichedincan-D-categories .

Double load -categories : internat tocar)-categories

(D)2) categories : double Coast -categories with#trivial
vertical morphismes

→To define then-structures ,uenœdmodels .



Models of Can)-categories
Higher categories can be modeIed viamodel categories
in which they are the fiBrant Objects .

n=0 : 00 -groupeids : -TopologieI Spaces
- Kan complexes [Quittent

A-2 : (aaa) - categories : - Quasi -categories [Joyal]
- Kan-enriched categories [Bergner]
- Marked simplicial sets [Lurie]
- Complete Segal Spaces [Rezk]
:

n=2 : (an,2) - categories : - Quasi -2-categories [Ara]
- qcat-enriched categories [Lurie]
- Scaled simplicial sets [Lurie]
- 2-fddCompleteSegalSpaces [Barwick]
- ☒Espaces [Rezk]
:



Categorieat constructions in theo-World

Coast -categories}
should be though of as { categoriestrop -categories homotopieat versions of 2-categories

→ Host constructions and theorem of (2)category theory
should hold in the so -setting Conty up to homotope)

Already developed in the Coo,1) -categorieal case : for example ,
/inits in on God) -category have been Constructed andstudio
in different madeIsof Lao,D-categories [Joyal, Lurie,Riehl -Verity,
Harts-Moerdijk,Rasekh,Gepner-HangSeng-Nikolaus,Rovelli, . . .]

Develop a useable Theory of Cao,2) -categories
Workin progress with Nina Rosetti and Martino Rovelli :

Construct a notion of Iinits in an to,2) -category ina
modeI - independent way .

[Gagna-Harpo2--Lamari] : Linits in o-bicategories



Limits

Limit of a funChor F
<→
Terminal Object in the category

btw categories ADF of cones overF

Limit of a fureter f
<ÇEÇ

Terminal Object in the Loop) -category
btw Coo,2) -categories Adf of cones over f

2-limit ofa 2-functo F
btw 2-categories

tifs
2- terminal Object in the2-category
Att of cones overF [Dingman-M .]

<→ Doubleterminal Object inthedouble

category AdKIF of conesover KIF
[Grandis-Paré,Dingman-M .]

Exemples 0f 2-Knits :
- Grothendieck construction (tax colimit)
- Category of algebras for a 2-monod (tax limit)



Relations btw strict and N-Settings
Need model structures in strict setting to compare with co-setting

[Lack] 3-model structure on 2Cat (cu .e. = biEquivalences)

[Fiore-Paoli-Pronk] : 3-model structures on DblCat
→ mot compatible with Ht :KataDblot

[M .

-Sarazola-Verdugo] : 3-model structure onDbtct such

that Ht : 2cal-→DbKat is a homotopieally full embedding
[M.] 7 homotopieally compatible square
[Lack]→Cat
ÉCatco

,»←2-fdd comptele Segal spaces
[Barwick]AI L d

←Segal Objects in[Msv]→DblCat DbKatoa2) completeSegal spaces [Hausser@
Other nerves 2cal-ucatoqp:[Ozornoua-Rovelli] ftp.recomplicid sets) ;
[Campbell] (quasi -2-categories) ; [Gagna-Harpaz-Lanon] Lao-bicategories)
→ [M .

-Ozornova-Rovelli] : Camparison btwnerves



Defining linits in an v0,2)-category
Other characterization 0f 2-Iinits Glingmon-MI
2-limit ofa 2-functo F

<mg
2- terminal Object in the

"shifted "

"

btw 2-categories 2-category of cones Ar*ALF

"Shifted " version is Construct using the function
Ar* : Kat DbKat Dblcat→ 2cal-

t 1+1-1 A-A

(Ar* is the base change fonder dong Ar :Cat→Cat, Et→et»)

Adoptable to the N -setting [M .

- Rasetti-Rovelli]

Arif : Catco
,a)
IE DbKatoa i)ÆŒÉDblCatco,☐ÀCatco

,»
T✗

[Haugseng] ☒espaces[REZKI

Limit in an to,2)-category : terminal Object in the "shifted "

Coo,2) -category of cones defined using ARE

-Define Iinits this way in several models and compare them .

-Add Weight ms tax limite .


