
1



let 6 be an ordinary cat .
the slice category Cbc , Cq for an

object icee
Ob ( Cla) = morphisms f :c →x ice

q
C→ c

'

moprplf
'
, ft = g:c→ c

'

s 't'

f
y
'

Obccla) = functors f: Io]*to]→ Cst.

morphlfifl.fm#st/fdG3=
"

fog :[Espe →Cst.

Stones
" "



Mongering : Gwen p
: A-→ Can functor

Ob@pg) = fun f: -63kt → C

morph
ft#=p

= functors g :C 178A
-> C

St. gia =p
.

Prod : let p : A→ C be e functor . Then a cobnut of
p is an initial obj . in Copy .

A limit of p is a terminal obj in Gp .

Cp , is right adj
.
to - * A



Read Asset s the functors

Ss -
,
-
* s c. asset → sets

,

preserves cabinets .

Detfprop : f p :S →X map of sset rt Fe

simplicial set X
, p

8.t.

homsset (K ,

"
Pl )
E homssets,s*K ,

X)

↳msset (
K
, Kip ) I homssetgck.RS ,X)

K -- B
"

(XpDn ± homssets ,
( SAS" , X )



In particular x : so → X
- ⑦

Hadn't homssetqcsksn.XI-homssu.CM:D , xD
②

Han I homssee.pl#J3vI,Cx.xs)
In case ② v is tht t}
In case ② v is holy .

-
o-

o
-

Props : let p :
A→B be e functor between

ord.at.

-a N (Blp) I NCB)/ncpz

Proofs : (N (Blp))nE Woman.CM , Blp)

I homcefa
,
CEIBA ,

B)



( NEHA) , NCBI )pisffffunhomssetna.si=

per
-
I

±
NHAN
"

went
5 ± homssetma.CA *NH) ,

NCBI)

I homsset (
S"
,

N'Bbmp, )

=

@lBP1NipDuRmKiGvenpi.S
→X morphism of set

⑦
i

Them Hyp out Xp, come with naturel morphism,



Hp- X c- Xp,

inhaul : a : sires→ x to Assess Ix sash#

s"→s*snksx£
Props : If G is en p-wet

,
a Eco rs an obj

⇒ boy→ E is a left fubretiou

81,
→ G is a right fibration

Reed : f :X → Y morphism of sset is a rightHft

fibretien if it hes the RIP wut

tha → su Osteen h ? I



Pref : Ely,→ E is a right fibration .

x :S
.
→ 8 I,

A
"# else peso-sliissolfsso → e

i ÷.

n:* ,
* so,

✓ - I r

'

n
- v u

.

-

s → g supso
-

Vg

Under The identification sires I butt

0/88 corresponds to the
Velten {htt}

Gud He dig .

is ? if



=p the second digren is egvivelntto He doegm
→

{htt}- A → e
→

!
htt

-

s

'

Smee Ce is an * -wet the red amour exists

t ocjen

Moreover 81×-36→ * is an inner

fibration
⇒ Ey, is en s-wet - D



Initial & Terminal obj
-

Def: let a be an event on en co -et lo

Then R is

- INITIAL if tf f : as
"

-se

sit. ftp.fn I en extension

f
'
:S
"
-se

.

- TERMINAL if tf f : da-s C
-

S -t . ftp.y-x
F en extas.nu

f 's s
"
→ G

.



Rthk : For n=L INITIAL⇐ tf Ce lo I fix→C

xee initial iff
"=L ⇐ t j⑧,

h

a :::*¥¥:
""""

-1

µ 16 , t ) =D Eh] -_ Ig)

(pth→ 8×6 =D Me
puce,Ca , c) = pt

Vc e- Co
.

Props : Kelo is initial ⇐ Eq→ e isetr.vielfbretqihc@ifiX-syisetr.vielf.baction if it hes

the RLP wrt db
"
→ s

" kn .



proof : gsu Es Eal
t
.

? - -I ⇐
Sh → E

SI,
5$01 → csosdsYI@asY-s8I.gs→

loads" -

@÷ .

-

-

-
-

-

Usry the identification issue site



→
{of- d but

'
→ E

D

l -
-

✓ /

dat
' ✓

Which hes a solution because a eco is untied
-q

GI: let eimteb be th -- cat spanned by
initial objects ( e.g.a:S

"

→ e is an n-simplex

in emit ⇐ all the vertices of

a one in ein
t

)

Then e
"'t

is either empty or contractile
←

e"nt→s° is a

trivial fbretion .



pref : dsn# e
"'t

÷.
¥ 's

.

: em
.

tf

In peut. color 21
e'

'

n't
th lefty is
the Seine as

✓ t
an extension

s
"

→ S
'

off .
As
-

Def : let pi. K
→G be e functor with e en n-cat .

A cohmirfp is an initial obj in Cop ,

A limitfp is a tunnel obj in Gp



Rink : Given p : K→G , f : K*so→ G is

a olim .li of p if p

-
Kaho} → k$25- e

t
KAD
"

EI : Kid ⇒ pig → 6
⇒ cop,

= E & e -
limit of

p is just an int .
-al obj . of b .

Iet : K -- No ⇒ Xo)
"
-7 six se

Acolimit of do→ G is a pushout in E

but No →G pullback me .



Props : Given p : K
-38

,
then ten full sub-category

spanned by Colin↳ of P , fpqe Ep,
is either empty or contractible.

Props : let p : #
"

→ 8 and let p Fly
Then pi is a colimit of p

⇐ ropy→ bp , is e fnvielfbretien
.

Proofs F is e cobnut of p ⇐ is initial in Gp ,
⇐ @ p, )p,

→ Ep, is a tnvilftsretiea

112

Epa, D
.



Prof : p :S-see , it : Gp
→ C

i1hetsLG@lp1os.t- Tex) is in. tied in 8

=p x is initial in Elp .

ii ) x e@p1Jos.t . Tcas is terminal ire

=D x is terminal in Gpp .

-
o-

o-

Sqn :
"

A - colimts we homotopy aelints .

Thin (4.2. 4.1 , Lurie
HTT )

let F : J → b asset - enriched factor
between Ckancplrx )- enriched
categories

( e is e simplicial model category )



Then a cocoon E : Jk I → C

is e htpycolimt ⇐s

NIE) : Names
.

→ Nyce)

is a p
- cobnut .

"

D
"

.


