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Background
Hot ✗Topos

DTT x.cat

2,1T , subset . LCCC

Prop Soc

Uo , Ursula , - - - Object classifiers
Id QMSIWFS

Univalence : Descent :

(A=B)_~(A- B) High. - LIZA;



Soc in 1-Topos 0C in A-Topos

i→r Ñ→v
- Sublx) I Houelx ,R) - weakly classifies (small> maps :
- so Subf) is continuous : )ÑA

subclimax;) : Sublxi) 1
+

/
i i

* v1
- descent for subobjects : ✗

✗
IN

• - buts is not unique- ÷ :
•

i. f - so we do not have

Ii ;ñ→• E/x±Hom(x,v)
(even for small maps ) .



Object classifiers in Pshccl)

• In set we have : Setzer> Setwa> Set,< → . . .

• Inset we get : the> Vw↳Vk↳ . - .

where : Vkcc) :=ttom£%%Setk)
cat

• Note that then : v. =r
~

• And Vk classifies Ax→A→Nk

ft
+

Tcyc,A×)"

families of objects t
< K

ye _¥→✗Vkof size K "



object classifiers in Psh(d)

Pray Ñk→ Vk determines an internal category the s.tk . .

psuceyj-nlto-mCX.tk)
.

So in the classifying pullback square
A ✗ Ñ
1-

I
✗

✗ Ñ
✗ is unique up to natural Iso (in Cat (Posht) )

= Cator)
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Corotary For E = Pshce) , the pseudo funder

611 : EP→ cat

is representable & therefore continuous
,

k

Elling× ; _~
Ii Elkxi

.
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In particular
, EIE is a stack

(far e.g. the coherent topology ) .



Generalizing to Higher Dimensions

We have the internal post I & 1-eat 74 with :

1- →Ñ
Hom (X

,
A) ± Sub Cx) ,

I
"

Ion kik) - E/✗ .

r →
it
-

Want to generalize to higher cats & their -~
.

For a. cats
,
we can use anidea from HOTT.



Univalence

In Hot, a universe Ñ →u is univalent
iff there is an equivalence :

At B

I It
where At B is an*⇒ ii equivalence of types over ✗ ,
audx~B.is#omotopy
consisting of paths in U .



Univalence in HOTT

More precisely , there is a. classifying type for -N ,
A - B→ Eau and a factorization UI *

> Equg

It
✓

£ so that the

equivalence jiiie✗ ✗ ✗ → Uxll
✗xp A _ñ

t
is the ¥,ii
univalence
ax Carp)¥(AIB)-



Univalence in a QMC

Def
.
Let E = Pshce) w/a Cisiuskni model Str

.

An object classifier Lt →U is lenient
if the canonical transport map

WI *→Equ ④ me> ① ñ
↳ t
uxu
=p is the

is itself a weak equivalence
.



Univalence in an ✗ Topos

Prof . ForiñUfualD families
,

there's an equivalence :
s

Glx to Homa ,U)
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Models of Univalence

Thus The following QMCS have univalent W :

a) ⑥et , Kan ) VV 2011

cii) (ssetc , Reedy ) Shulman 2014

Ciii) ( cset , TT) Coquand -Sattler 2016

Liv) ( set
, tiny I) A. 2020

Examples of Civ) include realiseability and
various ( symmetric cubical sets .


