
Tunctoosi

DEE CID categories .

A functor F-Cid consists of :

✗ A map Obccl -08kt

Ctr Fc

✗ Fac
'
C-Out a map

Honked - tlomlfc , Fd )
f tr Ff

st : - Hae:c" c-OSC.CI

V-f-ctlomlc.ci) F' c-Honkie')
Flfof') =Iff)o (Ff')

• T-lidcl-idf.cn

Examples:

•Ferd → Set sends a group
to the underlying set , a group hour

.

to the same map of sets

Same for Vecth ,Moda . -



• P : set - Set :

• ✗ GOSGetltePA-EKIKCEfpowo.se
• f. try a f✗ : DX- DX :

✗
'c✗mfkYcy

✗ To : Graph - Set
G Graph tr Toth

f :C- G
'
n f. : toll -Tok't

ce] mate]

* Euclid, : Objects : (n >0 integer , ✗c- 112^1

Morph .

(next → cnn.tl are

diff
.
maps fn.IR

"
-Rist flxkx

Functor : d : Euclid → Mate
G.✗I tr n

f :(nixtecm.am ( (a) c- Rm
"

The fact that this is a functor is

eqivale.at to the chain rule from analysis
.

• Can compose functors and have identity functors

→ Category Cat :

Objects : Categories

Morphisms :
Functors



These are the basic objects of

category theory . So cat . theory

studies what we can say about a

mathematical object simply from
how it relates to other objects .

Someremarhsonsettheory
Russell : there is no set of all sets !

( Else can form f- { ✗ set 1×-6×1
,

then ✗ c- ✗ ⇐ 4*11

To fix this
,
we introduce a second

kind of collection
,
so - called classes :

• Sets are
"

small collections'

✗ Classes are
"

large collections
'

• Every set is a class , Sot not vice versa

• Sets cause elements of classes
, but

classes which are not sets cannot

- { ✗ this a set} is a class but not aset



This can e.gseaxiomatez.ec by the

von Neumann - Bernays- Godel axioms .

→ In the def
.

of a category ,
we take

OSCCI and the Honked to be classes

instead of sets
.

DEE A cat
.
C is

← small if Old and all Honk ,d)

ate sets

• locally small if tGdEC : Honk

.cl/isaset.E.g
: The cat

.
Set is locally small but

not small
.



Basccnotions :

DEI A morphism
c→fd in a cat . C

is an isomorphism if F disc sI
.

g. f- idc , fog= idd

If such a g exists
,
it is unique :

H g
'

is another sock arrow ,
then

g- go idd
= gofog

'
= idcog'=g1

We denote g by
f-
'

.

EE ✗ Isomorphisms in Set are bijection
✗ Isomorphisms in Crp are group isomorph .

* Isomorphisms in Top are homeomorphisms.

Eg A group is a category with a single
object in which every morphism

is an

isomorphism .



Dualcategorqi
Def : C cat - COP cat :

objects : 06kt

morphisms : Cidcc

~ Homcoplcidl :=Homc(did

composition : c. die c- C

Homfadlxtlomfdielr How /Get
cop cop cop

a 6

Home (did ✗ Haunted → Howled

→ Can deal: this is associative and

identity morph . vic give - id
. morph in CP

mop is a cat .

EI th , -1 group

on new group law : g)*82=9,52

- H C is the one - object cat . ass.to/Gi1
then EP is the one-osj-catasstok.ro !



Def : C.D categories
TA coiatfunctor Cnn

is a functor F. COP
-D

.

1.e this is given by
• F : OKC) →Ob/ D)

V-c-fdin-C.EC#FdS.d-T-g)---Tg.FfF(idcl--idT-cd
EE * ( T : Vectis _ recta

Vtr V1Hon /Vile)

f :V→W te f
'

:W^→U✗

him hot

* For a Ioc
.

small cat C :

cecm Functor CP - Set

elect Hom(d. c)
did

'

m f
'
: tlomld! 4^1-10444

Imhof




