


Yesterday = ↑L

Today = instances ofL In categories

we know/core about

YL= Understand some functors wall

actually Y = description of a subcategory of [T ,Set]
subcategory of representable

= hom(- 1X) : 5 * ->Set

sobant of repr is equivalent to >

⑫
Eg : 3-(g set) is fullyfaithfull

X - hom(,X)

& tyX - GyY\E(x -Y]



If you want XEY , you can instead :

i) take arbitrary At To

i) Prove hom(tX) =how (A.Y) naturally
bijecture

ii) Looks more complicated

& its an iso of Set
which may be easier to obtain

thenso of obj in %.

eg Hom(AX) = hom #stil =
i

· homen) E

hom (A4) =



Today , more example

i) Mat (D) - obj are new

-Em nxm matrices
with entries

inR-

- What are repr functors ?
-Whatore its Sim= In = men

- [AE3E FA det by ide
.

representables @ KEN

ha : Not-Set
n re Mort (wik) =3its

hm/n =em) = Mort(ml)- Mort(in)
m

/ - Fr
mk
= B



not : Wa-hi has components :

an : Mort (nik)- "Mat (vis)
- -i

d) hi hus by "delete last now"

#
nur hi in
hmSA) &

Eur
↓

halms - hm (m) chop then will

B.A XX

t mult then chap

*proof by "trust Foss"

b) Uhm-hre

Un : Mnt( , k) -> Mort (nik+1)
not natural trans

The has



How do we tall apart the

natural from the unnatural ? YL
=

Yh says ha => h
: natural ones

[fixed)
arise by meetbymatrix

YL says a : We -hi then

AMat (nik) : <(A) = A- (IR)
con be computed

ar: Most (K.K)-Mort(R, j)
(ran([m)

ef Sodelete last row"

En(t))= In
compute EIK-1

eg + =

swap 2-14 now

(A) =A



Whate : aCAB) = A . GB E

can only be < (1) = A : He

He fixed , depends ona

then a CAB) = (ABH =ALBHa)
= AkB)

Y2 ! These are the only a satisfying *



(((/), Set)

Given( (, (4 ,1)/(·T* ]
Y1 : The only way to build

C : G(Au) => ↓(B) is from a

-
X

So
, 40 : 3/x((w)· Hin))- Ex ((), (B)

where to sad this?

*②-
YL : Has to be comp by fixed el . Which

el?
Look of idxe3/x(An) , Atin) and Fate Tits image

-



Att
X

#

①under and

-



ii) G group
then BGP Set

Ch
to specify an : rc = A

Ageg = rig) : A Ent

giss in BG = V()iso in Set

satisfying functoriality :

/(Nora)(x)
=r

Vid(x) = X

same data as

group hom (G.- (Bijo)

So
,
functor BG-Set G-Action

on A

BG-Sets
Y

THE [BGOP, Set]

"Representablesare nice Gractionsa

BG(-) : BGP- Set
· Hom( ,) EG

G is acting on itself



G- Bij (G) EGrpHom

g+ (x+ x-g)= my
hom functor = comp . of morphisms "E

= mult of elements "G"

maj is bijective, with inverse yay - g-

Y : G : G->BieG is bijective
gu my

&inj assume lg = Ih -> mg
=m

=X my(x) = my(x)
# X.g = h - x

X=2

=> eg = eg

=>
g

=
n

Car GE (BiGo


