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* Functor. F : 2
->
I

.

C ,
D are categories.

DV object At 1,

FA E obj(Q).

DF f : A + B morphism in
C

.

Ef : FA
- FB .

a morphism
in D.

B
.

Fida= idea

F(fog) = Efo Fg.

* Ide : 1 + & the identity Functor.

Ide (A) =A

Idef = f



* Functor are closed under composition,

i
.e. F : CeD , G : D + E.

GoF : -E.

* Example : Powerset Factor P
: Seet Set

P(X) = 55/SEX3.

Of : X +
Y.

p(f) : P(X) + P(Y)

p(f) (s) = f(s).

plidx) (5) = S ,
so Plidx) = id p(x)

fix+ Y , g : Y-z

p(gof) : P(X) + P(E)

p(gof) (s) = gof(s)
= g(f(ss).

on the other hand



(P(g)0p(f)(s) = p(g)(p(f)(S))
= g(f(s)) .

* Natural transformation
Let F ,

G : 1-1 be functors.

a
natural transformation

2 : F -> G
consists of

VAEE XA : FA-GAcl

such that

VA BEI naturality

FA GA

Ef↓ ↓ af
FB -> GB

Lis



* Functor category.

[2 , D] Feobj([C , 1J)

F :C - D.

morphisms are
natural transformation

F G
& H

VATB FA GA E HA

↓
T ↓ G t

FBGB -> HB
BB

* (2 ,]
Amonoid in [C ,

E] is called

Monad In other words.
-

A monad consists of :

m
: MOM - M

7 :
Id -> M.


