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- More Leo) limit examples
. Ko) completeness

13¥ Given parallel morphisms X Y in a cat C
,

1in ( X Itg Y ) = : equalizer of fog , and
colim (X GTI y) = : coequalizer of fog .

I.e E -- line (X ¥4 ) TX# y
then AT

S

t
. x'Ign .

For th coequalizer C :

x# Y TC

→
'

' '
.



Ez
' In C -

- Gp , line ( G⇒ It ) = kw If )
(where e

-

- const map gree , id alt of H )
.

- In C -- Veith , lim ( V⇒W ) = her (f)
.

. In C -- Set or Top ,

lim (X y) =/ xex / Axl --guy

. In C = Gp, olim ( G ⇒ H ) = coker(f)
= Hlim If)

. In C-- Vaeth , olim (V W) = whur If)
= W/im tf)

. In C -- Set or Top ,

colin (XIII ) -- Y lfcxlngcxl
.

Kol crmpleteness
-

Defy A cat c is complete when it contains all
limits of small diagrams, a complete when it contains
all co limits of small diagrams .



E.ge Set and Top are bi complete -

o In set , lint :D →Set )

= /(xd) e ITFd / Trojan naps
de ObD

form a cone over F /
.

In Top , l im LF :D → Top ) is the limit in set

ul subspace top inside product TIED .

• In Set
,
colin IF:D →Top )
= II Fd
de DL L - tha coarsest

equiv reln making
this a cone under F .

In Top , give this th oprod than quotient top .

Thin If C has small products and equalizers , then
C is complete . If C has small wpmducts and

•equalizers , then C is cocomplete .

If Idea for limits Given F:D→ c ,



Kmt =lim(÷¥d¥¥¥ )
Mor D

where s ( (Xd)deobb) = ("coach (Xd) deObD)fem, D
t ( (Xd)

de og p) = ( Ff Hdomlfl) )fewer D .

The universal cone is given by composing
equalizer → TIED with projh maps.

doObdD


