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Affine spaces and
its automorphisms

K field
Akm offene space over k

Xl Xz Xm Std affine coord

Amr S pts w coords in S

ex HICKS E Km
1AMCQ e

End Clank polynomialtransfer
f i Am Am

f Cx Xm Cfi fm
fi E k E Xi Xun

poly fir

Note fog Cgi gun
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A at CAL invertible elutes

e n End Cann

grp of automorphisms
af Ama defined over k

EI we I Affinch affine trans

Glueck X km
Amok

X Xm t L CX Xm E
C AutCATn

excess Ant Air Affeck
f C Aut CA E
f Ca C KEX f ax tb

f Xi C REX C Affects
f of i CX X

degCf x degcf L
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2 Dimens.com

ex hCxxa axixIpcx7b te

PE k 423
h

xI pC z

Aib c c k ab 0

This is called the

elementarysubgrp

n
Casi I
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Regefendon

f Cx Xm Cfi fm
4 E R E Xi i i Xue

ECE EjCE where

Ej hom gen pal
fu deg j

dege max Ej ej 03
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Geom Interpretation

Take a generic affine hyperplane
H c Arm

Take generic line L c IAI
Computer

f CH n L oleg f
nelisten t pFs

Cheek alg closure

Exec If hi and hz E E

their

deg Chi oh 2 E wax Cdeghi deghz
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Thin Jung nan der Kalk

The grp of Ant Cafe is the

free product of
A Affzck

and E ehret transfer
aue_alga
lalengtleeicenterzeetEon.S

An E

S Exa LCE e E

wi EI C GLzck

Ant IAI At E

the Aunt CAL IS

Fgc Gn C AUE IS st

h gno ogee
and two consecutive go gits are
in distinct subeyrrs A E
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call this a reduced word

decomposition

As soon as you write such
a product the consult is wot

id

PIP The degree of a real
word is

degch IIIdegCgi

E S

PI h An ez oaz 0 Cz od o ee

A L S

degCh IT degCeil
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Rink Every ehut of Als can

be written
S Ot Sz

where si es t E CE

S t S ALS

h ez o t o e oto et

and olegCei degCei Vi

et FL ai x c pick
bi Xz q

deg Cei degCpe

toe ca Eaa Ra

EE
Now ez Ctoei c Pe CQ

t
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Pz Cox p z Ca P
Qi

degCpao Q degCpd x degCQ

deg Cei degCei

to e z o ta e i PL

recursion D

Them LamyJ

R Q The grp Auto IAI
satisfies the Tits alternative

If Ms Ant CAFE is fg
then either

IsaeEEEingffite
index
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Ei T contains a non abelian

free grp

Q what about Tits alt for
Awt IAI m2 3

We have it for Out Ctu

MCGEE g
Steak

is what
he said

3 Degree growth

3 A Prop exc If he AvtoVAZ
tteen either

n to elegch is bounded
or one degCh grown like

X for some integer
X 1
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Iz t EExe

deg
Ch 2h

what bend of sequences
can we get by looking at

h deg CF

for f e Aut Clank 2

End
o

Ex Dim m 3

xD xftxz xz xixzxz.tl

1 li Ei t t
Id

Re listen
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deg 020035 N h

deg
Cco oozoos Xn

where X 1 05
2

golden
ratio

Thin CC Wrede
heth c Awt Camh
If n degch is not bounded

then

hmax degChi 2 Cm ht
j O

Rf Ct Ended Camp end defined
by formulas

TR vector of deg Ed
Space

dimension M x din k 1 i i Xm

m mud
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choose ble

Xo Xi Xin toxin e in d

iii
re liken me d

m 2 de 8

G he End CLAM

Assume linear relation among
the iterates

h5 his 2h t Id

Compose the right wt h

h 5th list n
2h

th
th

4
2 ahhh

9 an c Field k

degree is unit bounded

by Infix deghi
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3 Pat step CD a together i

Dn Cn unjaox degth

ne Z m minded

I
bounded degrees D

4 Finite subgrps
4 A Prop If G is finite

subgrp of Aut Chen

then CD G is conj to a

subgrp af Affeck
or E

G if cheer K O the

G is Ghz Ck



4.13 Fixed pt thin

The het G be subgrp of
Aut Cann St

G G is a
p grp

G pr p prime 71

Cii cheer Ck p and
k alg closed

Then G has a fixed pet

Consequence G fixes 0 the

origin

Io gZaCDg j og
m

Gluck

C End CAIR

DIO e L G Ide Gluck



Io oh Dh o Io the G

Corollary Gag CDG C Gluck
is injective

Thin Minkowsky Set

mink cures LIT LEE
e Lenient

finite sum

If G is p grp in Glu Q
then G pr satisfies

me think Cmip

and this upper bound is optimal

tmrw fixed pet theorem
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2 exp growth where A deg

Take the ez t G EE

degli max Cee ez ez

Now iterate ez ft edie 1

QI Analog struct
hard part was that A E

generate the grp
cure assened that

After easy use the free
prod Als Els


