
Pnesheaves ( csmoucat ) can reformulait the

ap-usheaft.ca →set | repexntaktity of F
is représentable it

it is isonomie in terms of q
.

to a pas heaf â Hoyt , x) :C
"
→ set

â -4F

as ::ûî: :ï÷ûEY
egiinflx)



Vocabulaire
au element of a pushaof

t:c" → set

is a pain 4,9 ) x
C- C

| G C- Flac )

au
element ( x ,g) of F is calus universal if , for any other

element (z
, G) pff , there saints

a unique morphine

u : 2 → x
in C such that

Fla) : F (x) → Flz)

G 1- J -

_ Flutter )



Equivalentty (qq) is universal if the morphine

Handy x ) I Fla ) is a lagedieu

u 1- Elu) (g)
-

since this cantilène is natural in z this gives anisons .

Û = F

morale : being représentable ⇒ having a universal element .



the objet x of a universal element (x.E) is cauet

Hennirent

the unique map z→ x
associated to au elementGq)

is cable thecharactuisticmapldam.ws et les



Example
•
X: I→ C diagram

pusheof of canes ou X

courent , x) : C
"
→
Set

Z ↳ Guet
,
X ) = set ef unes ou X with

apex 2 .
→
Xi

is représentable by the limitofX / y
(if it unit) Z

- ×
,

the universal elementof Canet , X) is the limitante ou X
.|universal une



if 4. E ) is universal for const.X) then

the universe
x = him Xi in a limit for X = ajax

ki ou X .

{ =
limit come se

→
Xi

" \ t

universal une Ej → Xj

if ( z,9) is a une
the character 'die map in the unique u

u q ;
ex

2 → xsuch that
XIX i

"mûririons : Ii



.fm#Ip ( restait
la Fin -

- cotes

p ( sub : Fin →
Set fiente nets to have a

E ts PIE)
Small cat

)

[À = inverse image
* ¥ ↳ Plt )

représentable by ( L.az , gaz )
Mettrait

ÎN uriner

→ t' =
Universal element

A qpgofsubsets universel for sub Ip
pleut.

^ XA#chauacteuinicmapeffE.tt )E - Loi}
se 1- 1 n C- A

° x # A



Remonte

.

iü÷:
which is

XA cartésien
.

arbitrage
dmauteftut / (A- xàlli )

Universal

tribut any
inclusion A-↳ E

inclusion - isapullbakefdige.lu}
Ina urique way



• related eaaupteéntepohogy
Top =

cet ef topologie spaces . ( with six restriction )

Op : Top
"
→
Set

X ↳ OK) = utef peu sutuetef X.

universal element fr § : ( S , f1} )

S = Sieapiàdri space =
the topologie ou Lq ,}

opkst.to , ha} , dois}
Opltl - thlmpopl" ? www.usfundieuswimuduesinsopen



• iulinea-gebavet-lhecatofk.ve che- spaces c- Khieu map .

Vert
"
→
set

E ↳ É dual valaque
K

Hayat (E , R )

universal element , 42,9 : RPR )
témoin .

omg
mon we Ein Rko} Ez c- Rho}
is universal .



suppose t.CM → Set
has two universal elements

4,9 ) ont 4.9)
u

then there ait a unique isomorphisme x 72
inc

such that ftp..tk ) → Flat

G ts Er intérieure
universellement

* à
' ) : Fla) - Fk) ou unique .

G- 9



the same matin make sen for funds F. c→ set
1- "

ca variant

§µ
but with some adaptateur .

t' représentable if In
EC and our in

Kayla, -7 -7F

By bombe Kuma (appliet la G) this congres team

unique element lg in F(x )

the pain (x,G) is colleta gelaient



E :C " → set F. C→ set

449) xec GEEK)
-

element codaient

universal element @E) (a)universal caelementfe.ee)Iuniverse x d)universe x

charactenshicmp ztsx (a) chmactuidicmep x →z
'✓

opposite diudiemFis représentable tis (comprimable



mtfmdor

• Fin → Set

E ts se représentable by ¢
initial objet

11

Hatfield, E)
(enptynt)

§ is the common of coudront
- fet

of the terminal

fundu .



• fin → Set ( inclusion of finit sets into Sets )

E tes E
4

touffus , E) représentable by a singletons

1 is the connivente of the inclusion . Fin→ set

(r , ils ) is the universal
cadencent of Fins set.



• Mon =
cat of momèds ( + sire restriction )

Mon →
Set

° !

M (→ mrdulyiyntef M -
= Homme! 1N ,

M )

( IN , 1) is universal
cadencent for U .

^ t

fuemouàd pue generale -
on one

Generator



Aham.tn#ayN

µ :
there is not Saget of sets .

2 issues .

.

sire ( can be hamed by inaccessible
① cardinal )

③ pets have symétries . ( they live
more naturaley in

a category than aut)



Fin
"
→ set

E 1-
set of maps

¥
in Fin

=
set of familias of fuite nets

paramétrions by E-

would be représentable if we had a JETÉbecause
issues

uuiueneeffiuitentn ① outrage
a universal element is a pain ( U , YÉ ) such that
M = universe of set ¥ is a universal fournity .



solution change the problem .

salue ① : need restrictions of size

(haha familier of finirent coutinolity fn)

ms Mid problem ②

Salve② : two way
s : cantate the symétries into

accourt

④
*
. III

④ c. boat the symétries byaddiugastmd.me



Fin
"
- set

E 1- familier te cardinal fbutn

+ tordeur
Hetty

keaumereposeuhdde.by
u

prenait
symétries .

Hen
. falaises

www.yrtacedbydeuralimztheetuueutsefthefiberwith
tue - (7F)


