
Categories :

A category C- is Functors : A functor F. C-
→

D-
• A set of objects : 0b£ is a collection of functions
• A set of morphisms for any two

• F : 0b£ > ob D-

✗ iyfobc : Home ( XM ) • V- ✗ ittubf a function
• b- ✗ c- 0b£ an identity morphism Fx.y:Hom≤ IX.4)→ Horn,≥(F✗iF4)

id
✗

c- Home (✗ 1×1 such that
• A composition function tk.4.tt c-0b£ -

Flidx )=idF✗
◦ : Hom 14.7) ✗ Him /✗ it )→HmlxZ) - Fly ◦f) = F /g) ◦ Flf)
which satisfies

- Associativity The image of an isomorphism
- V- ✗ if c- 0b£ & f : ✗→ Y under a functor is an isomorphism .

idyof -_foid×=f Moreover if ✗ ≈_ 4 ⇒ FX≈_F4 .

For
any category ≤ we have A functor C→ I is called

the oposite category ÉP a contravariant functor ≤→D-
◦ ob ÉP = obÉP
• Homey. IX.4) = Home ( 4.×) A functor F : C-→ D- is

•

g°Pof°P = ( fog )°P full if V-xitc-obc-F.ie :S

Turns around all the arrows . surjective , faithful if they are

injective and fully faithful f-
Morphisms : C- category .

✗ it c- 0b£ bijective .

;:⇔
. . /• isomorphism Natural Transformations :

⇔ 7g:Y→✗ gof=id× , fog -_ id
,

F ,
G : C-→ D- functors _

A

•

endomorphism ⇔ ✗=4 natural transformation 4 : F- G-

• Automorphism is a collection of functions
⇔. ...⇔µ. ..⇔..⇔. .?⃝tf C- Home ( MN) FM,NtobE

groupoid is a category where FM
Ft

> FN

all morphisms are isomorphisms Ym G Y
v v

N

GM Gf
> G-Ni. e- have inverses a lie groups .

A subcategory:D ≤ C- is a sub - set

of objects & morphisms from C-
◦ closed under composition
• containing V-XtobI the morphism

id×EHom≤l✗iX) .

A subcategory D- is full iff

V-x.YC-obDHomp-lx.tl)=Hom≤Hit)

i. e. no morphisms are missing in D- .






















































































