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RoadmapStrate
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⑭ms established

⑪isynth . Where->
Lecture by D= of -cat

- localization
- Kan extensions

, pur formula
- cofinality , Quiller A ,B
- Youeda embedding



- adjunctions
- all of Hot = thy of
I grenpeich
A
vanced topics expected
- K-theore

- Peano arithmetics
, simple cat

- stability
- Bonsfield bi

- un/straightening
- topoi
- higher algehen



eierofwina about synth -
cabs 2

,
8,

functors betwee then F , G, ..

identifications 2 : F = C
,

h :B .

Ams ① baric constructors

initial/terminal cat
, ↓ ,

907

product/co product 2xD
,
In

pullbach 2
functor cat Furl2 ,D)



② have syndicat D' = So en]
and 12 = SoEval

and suitable functor between then . (finite Eist)

③ low'dim simplicial axious 12 synth cat .

·
Fun(1xD'

,
e) = Fun (12

,
2) x Fun(A2 , e)
Fun(1'

, 2)

( = + E
↓

· Segal wiom
Fun 192

, 2) = Furld' ,2) Fun (8,2)

· completeners 2 =, 10(2) =S



④

egenthodicInstructore e is a grouped

I Def
: I is called a grepaid if

e in Funds'
, 2) induced by I'rt is anequir

equipped with e= 2

subgeprid
-·

isyay
constructor

Fun 18
, e) closed under2 M

&

comp

(1)- 2

"the subcategory off spanned by the amows in MY



· bealizations

-W= Map (1 , e) : = Fun 18 , 25
=

e -> e(w"]

Funle(w , 8) = full batte can canstrate
Fun (2

,
8) with arows in h

are
invented

· join A
, B ne Ari



⑤Inctorialitsof minerals

Assume X 2
*
~ F(x) : 8(x)

construction on objects"
If each F(x) satisfies a universal property (in a suitable senses

the we obtain
F

(x : 2) -> D(x)

"functocial" asignment -

⑥ Limited exponentiability
-

Notaay wap T- C is expocetiable
& It-types along it exist)



but every cartesian/cocartesian fibration is

⑦Mirectedunivalence

Have a hinady of univers No :
. .

togethe with cocart fibrations Ui
,.

Fin Ui

sth a) every cocat fibration T - &
p

is classified by some 2 FUi for ico

b) Tunis are univalent , i.e.

Thfor T

↓ /p
Hom
Funde

,Mil

Itp
,
rpil) = cocarte (T ,T

>2
rpitpi

Mi ↓ & anous)



~
anows &'Ee Funl2 , Hi
s& fo = ip" , f = "pit

Substrates for these niomatics
-

① naive synth , cat theory

② within classical mathematics, 1-category theory
using Joyal's tribes

⑤ embedded an fragment of simplicat Host

⑨ directed type theory



② Cour original formulation

A tribe E is a 1-cat with a
cone of maps +e "fibrations"

+ acious

e . g. every mapA + factors
- ,
B left

A c-> B anodyre live . flifts against fier)

· synth cat 2 = object of
· functor 2-10 & maph in E

· X : F = 6 = homotopy 4 : FF

F
,Gr, A + B



i

- e,
F

B
-

h -
A ------ t P(B)

->
C B

B) P(B) +DBxB
-

B

· pullbach & homotory pullback

: a fully rigoing within classical math
.

· allows for interpretitations , 2 .S in quaricats,

Con : Not fully invariant , e . g "fibration"



#ivecat theory (in analogy to navive lefthery

We take concepts of synth .
cat 2
,
8,

functors F, C , --
isos d : F = 6 , h : =R

as primitives
and impose some

behavio or them

minimal amount of structure and coherence

-GF

Efre



#(H) = ( 64

In practice wa only need
very low layes of coherence.

Example : terminal at SAT would be introduced with

· for each T have T -> Se]

· for each F
,
6 : T -> S2] have FFG

Features :" Can be taught with no prerequisites
-

· Can be used by beginners & non-experts

Drawback : · Some low-level structure/coherence has to be put in by hand.



③ + & Type theoretic

③ embed within (versions of) (Rieh)-Shukrant

(Graber-Weishager-Ruchhaltz)

one can select the types that behove like cats

and establish axioms for those.

Feature : · full MLTT with id - types ,
E-types ,Itypes-

· well sailed for formalization

n : Not every type is a caleging



① dindedtype they (w . ip , conjectural
synth cat = types

resion of simplicial type thery , crisp in the sense of Shulman

not all It-types exist.



Functorialityof universals

Given : A w B(x) cocarterian

(= + - u)

:B termine
: A
=
+ + (x) = E(x)

Eido↑
&

-

Af -> A




