
Naturaltransforanationssawlastt.methe functor (fork afield

D: (VectÉÑ recti
U m v

'
- Humane)

For VEVect¥
,
have the

isomorphism

V É DID /V11 -- Hom /V96)
ev :

✓ trey :
HEH thlv)

This is
"

natural
"

in the sense that

it doesn't require any choices
.

One way of expressing this is that

for any VFW in Vectis the

following diagram commutes:

ev

✓ ⇒ DIDNT

E- 1 1- DIDHM

IN DIDCWD



→ DEI C. D categories
F.' G : CMD functors

A natural transformations:F→G

is an assignment

CEC f) ✗c
'

-
Fc- Gc

s.t.lt c→fc' in C

the following diagram commutes :
Ff

Fc → Fc
'

At t.to

Gc → Gi
Gf

Exi ✗ Saw above :

er : idvectfd → DoD

is a natural transformation .

• G group _ Cᵈ=4[aay asekaaiz .

m Functor A : Crp - Crp
am Ga's

→
hat

.
transf ✗ i. idcrp → A

given by the surjection
✗a :[

→ Gas

for C c- Grp .



* VEVector Tv i Vect → Vecf functor

w n war

f : Wnw
'
H f-④idv : W Vaw

'

②V

Viv ' in Vecf
~ Lf : Tv → T.pl

given by Tv /WI → Tv . lwl
11 U

W @ V → WON
'

idwoxf
for each WEVect

* Abhrpfs : cat . of f. g. ab
. groups

→ 2. functor T ,F
: A-Scripts or ASGrpfg

1- (A) = Ator ≤ A torsion subgrp .

FLAI = A/Ator free quotient

→ T - idasarpts : AmAtaru A

idasarpts if i
Am A→ A/Ator



* C D functor

→ id
,=
: F-IF

CECH idea: Fcat

identity natural transf .

a Fihitli Curb functor

✗ '

- For G. p : G-H
nat

.

transf
.

m Box : Fat hat
.

trans

CECH Fc £GcÉtk
-

(

Rotten
C.D categories with Csaall

m Fun CCID) cat :

objects :
functors F :(→☐

morph-5ns F-hare hat _transf
.
FuG

we can write hat
. transf

.
as follows

CÑ so composition of hat transf.

G
looks like

☒Fs "

vertical
C- a→ ☐

-
c¥Én

composition
"

i¥ ¥



Side remark :

-
=

We have

0 -morph : categories
functors __morph .

between
1-morph :

categories

2 :morph : hat . transf
.

= morph . between
functors

this is an example of a 2- category

m Could also consider n- categories .

But we will only look at e- categories .



ÉPÉE's

An isomorphism of categories
is a functor F :c-D at

.

3- a :D →F sat
. F◦G=id☐ and Go-T=id<

.

Eri Galois Theory

E / F finite Galois Eat

nG= Aut /Elp) Galois group

rn Oa
"orbit category

"

objects : subgroups TKG

,

morph Hati are G-eq maps 9+1-4+11
(these are of the form gtltrgyti
for some JEG with g-

'

Hyatt

Field¥ : objects : fields FCKCE

morph Kuk
'
are field hon's

which restrict to the identityoaf

MOI : OF → Field# : HCG tr Et
'
fixed pts

% -41-1'
+, EH

'

_ EH
g.HugoH

'

en del

Tle Hund
.

thin of Galois theory /

§ is an isomorphism of oat's .



-

D :(eat-4101 /Veatch )Non - example :

V in V6

Have canonical isomorphism C
" /
'
EV

but not µ↑=V .

For D to

be an isomorphism and it's own inverse
,

we would need KIEV .

~ Def A functor F
:(→D is an equivalence

if there exists a functor G :D - C

together with isomorphisms
AGE id

and GoF=- id
,
of functors

.

Such a C. is then called a pseudo- inverse
off

.

EE D: (Vect¥PPu Vectis
saw : idvectafd = DoD 1*1

We can also consider D as a functor

ved-E-cect-i.dk
.

m 1*1 shows that D is an equivalence
of categories and it's own pseudo
- inverse .

We think of equivalent categories
as being the same"


