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Recall An affine group corresponds to

a functor G Algae Grp such that

the associated forgetful functor

Algie Set is representable



Products

let Gi ie be a family of affine
groups over k

The product of Gi ie is the functorG

RunsTiegGi R

represent.si g iiian.rs
Hom Xie O Gi R

1 Infinite products of

affinealgbraiggroofdo not exist in general closed subgroup



Fibred Products
Let G Gz and It be affine groups
let G He Ga

be homomorphisms of affine groups

The fibred product G x Gz is the functor

Runs G R xqpgGdR
This functor is represented by

G out
0162

Speciale Lef x R G It be hom of
affine gaps Then

Eglin B G's BG
is the equilizer of L and B

Specialcasein dig H hom of affinegrps
Kerk Each e Gx
is the kernel of L



Coordinate ring

Homo
it alg

O G out O Gr R
Is

Homolittaly OG R x Homo it alg OGil R

Honk alg O Gi x och Gr R
IS

Honk alg O Gi R x
Home.gg g Hjk

algladi



Limits

Theorem Let F be a functor from a small

13.1 category I to the category of affine
groups over k Then the functor

Runs In FA
is an affine group and it is the inverse
limit of F in the category of affinegroups

idea of the proof

E Rms kimffy
This is the inverse
limit of ins Fi R

I Grp

E is an affine group

IT Fi Forgetful
ifobj I

uearr I

Puf target n Pug Fuddomen

Pu Tarr Ftargeton Forgetful

E IIF



Extension of Scalars
k is a k algebra

If R is a k algebra then it is a k algebra

k k R

If G Alge Grp is an affine kgroup then the functor

Gyi RMG R

is the extension of scalars of G

Coordinate ring

Home
alg
K A R Home

alg
A R

Then O Gai K 016

Exampter V projective f g k mod

W k algebra

Datu Rm Homann R t

p
kalg



Home.at Sym V R HomktinVR

k linear map V W

dextend

k linear map Vok w

Dally R HomainNR
11 Is

Dave Runs Home in VxokiR



Restriction of the base ring
Weil Restriction
k is a k algebra that is f g and projective as a k mod

If G Alga Grp is an affine kgroup then the functor
Gaye Rams G k ER

is the restriction of the base ring of G

Notation G eye Resen Tuya

Proposition If G is an affine k group then

Miracle G kyle is an affine k group and

for all affine k groups A and all
affine k groups G there are

canonical isomorphisms

Home H G kik Home Ha G

that are natural in both H and G

Corollaryn Gus G eye is rightadgointto Get



Properties

Right adjoint products m products

fibredprod ms fibred prod
equilizers my equilizers
kernels my kernels

k k k homomorphisms of rings such that

is finitely generated and k

k projective over k

Then
Rosey o Respiya Resnik

k is a k algebra

K is a k algebra

ReseaG ResexorkyGK



K kix x kn ki is a k algebra that is
fg and proj as a k mod

G eye G kyex x G
knee

k field k finite separable ext of K

K field containing all k conj of K

Homalea K kik
then

ResayaGlke I ÉÉ
attire go thatis
the extensionof
scalars w.r.t.LK K










