











































































































Recall Galois cohomology

defined in terms of gyp coho

Given a action of a profinite gro p T
on an abelian group A we

can define coho gps HIT A
for is an Here Holt A A
Given a s.es o A B C 0

of abelian gps c T actions we get
a d e s of who gps involvingH H H

If T acts on a non abeliangroup G

we can still define Hills G for i o 1

Hole G C H CT G isjust a pta set
A s.es N It l gives a

l.es of 6 terms involving H H a

ending with H CT H If Na 2 Gl
get a 7th term H C P N














































































































If S is just a pointI set

And we have an action of Tl
on 5 we can still define

H CT But no H's

Supp ee Da G groupsDorotheanormals

with compatible T actions

Get a s.es of pointed sets

with T actions

I D G GID 1
A ptd set of
left costs

then get a 5 term coho exact sq
I 7 Ho D HONG HTT 4N

ftp.DH.gs

E














































































































Galois coho in terms of group cohomology

Hi F G HIGH CFM

H LEIF C HIGHER ACED
for G a linear algebraic g o PIF
ie Iso to a Zariski closed subgp
of Glen Gg 64,54 On Gm Ga
Recall

Hilbert 7hm 90 H LEIF ant I
r

n
HK Elf SLI L es Gm

Pf Sla GL Eel

per 541ft F fix
I 2 Hottle HEHE a FATEH.CH

go.FH.eefscnlnH'fEfff riid

Glen f Ift Fx H LEIF Sh 71
sun trivial i the














































































































Recall i Glo is th there is also an

form of Hilbert 90

Corresponding coho result

H ELF Gal o

Moregenerally HIEI F Gato f Go
Sere LocalFields ChopX El

the analog f Gum is Else
In fact H CF Qd Bret
See Sere LocalFields ChapX 54 5

Another approach to H ito s

principal homogeneous spaces

Recall In topology if G eats

simply transitively on a SpaceX
say X is a G torso Lo G PHS














































































































Ex A ALR a 2 did vectorsubspace
a gro p
Let X CIR be a plane parallel to A
not nee thorough origin

then A acts simply transitively ax
t.gg translate a X atx

If G acts on a Space X have

Gxx Xxx home if

Cf x g x
I so I

Can use this as the defy of a terror

In above example with aplane A tparallelX
if pick a pt x EX have

A X home depends
a L Q Xo on Xo

Can also consider torsos in algebraic geometry
but he a Vanity tf might not haveeepjit IF














































































































Ex Let F R G Soa IR
X curve in ATp givenby
Xhty c forsome choiceof CERT

SoaR Es laser a'tb D
acts on XGR by rotation

and similarly SO I E E

acts on XC E by rotation

Edita X'Ll
If c o then Xan 0
t then can pick an R pt Pe X
sit SO

A AP

But if a 9 there are no 12 pts on X
but there are 12 pts on Soa
So hot isomorphic Varieties 1112














































































































But even if have Cao

we still have xx Xxx
as before Neither side hasan IR pf

In general one say that a G torso X

ove f is trivial if GTX our f

Eg X has an F point

So in above examples

X X4z c AR GER'T

is a trivial torso under G SQ

iff C 0

Note In the above example

with G SO the group H Gm R is

also a linear algebraic group 1112 and

HCE E E ex GCE

I














































































































But HURT GURI H G

We say G H arectuistee f rmsl.IR of

the same group Gcm
over

i e these g ison.ph c 1C

In the situation of
the above example

we have kelp KH

F Gd CR Gd EhR G

P acts on GCI E

and GC GCR SOIR

So H CR G H'CC
where the action of C on X

is not the obvious
one but rather

the one from viewing E SOLE
r

Couple specialorthogonalgp
50kW 427

not specialunitary gp














































































































This suggests a relationship between

Galois cohomology H F G

and G tensors 11

In fact have natural bijection

H an

Moreover f Elf Galois

H'Cece If
f s i e become

H FM trivia

inclusion inducedbyserjetin

Geet ayeCZ'CEIF.cl
a V

Z EG GCE














































































































What is the correspondence

the a I II
First a n.tn ssue

For a G torso X over H

G acts on f Ftp by the torso action

Also T Gl F acts on XfFM
These actions don't commute

So need to have them act on

opposite sides of X
conu e.li T acts on X FH ontheleft
and C acts on X Fsm on the right
So the G action is of the fm Crt action

X x G X g x g
and thetorso Condition become

Xx G XxX cx.gkscx.x.gl














































































































Now to describe the correspondence
I

Hit.az Ii B
Given a C torso X ove F with an

action of P Glee on X f see

pick x c X Esea

I
leftaction
of Galoisgp

For YET IKE X psg
on XCF

so F ett fly C FM st

y X X ft
right actionin a

T XFH fan
of kids gp.cn

Easy to check F T CCFSen is a

Icocyck.ie f e Z CT CCFSept
Changing the above choice of xEX
gives a neo f ch mologo to theabovef
So weget a well defined element of

H CT CCFSen H k d














































































































Similarly for a G torso X over F
that splits E we have an action

me titii o
Forthe reverse direction given
an ett of H CF Gl pick a

representingCoq de f e Z CF G

So f M G Fsm st df o

It
Geffser F

g
over Eser

et X be viewed as a St

Put a rightG actin on X if

j qG
then for h E C define x height

in a
x a














































































































Also put a left f actin on X

Furst xeX 8 x 7 firing
n a nI

g cG X G
this define a G torso with a T action
so a C torso F Can Check His
direction is inverse to the other direction

EI For any file F Hilbert 90 says
H F Cla So every Cla torso It is trivial

Similar f Sta terrors

But forother linear algebraic groups
often F non trivial torsos

as we saw wise Soup Ats s

EI H CF Oa s
Isometry classes of

The existence of non Iss g.f.is FcsFhntiveialQtorsorsf














































































































The above comes from a g ipe
Chien an algebraic object D over a face 5
let G Ant D the gp of at's of S

For reasonable objects this is an alg.ge F
tin key cases ekiaelggpii.ee EGL F

for each EIE have GCE At CSCED

Then

H T J
Iso classes of objectsG that beam is to Dove fSep

U UI

KEEdistinguishes 7 D
element

More gills

H 41
1So classes of objects IF

G
that beam is S over E














































































































Back to Exaple
regular quadratic forms of din ni

F c char L

Tak 9 4,1 D G Attila Oto On

Hl ELF On Veg g f IF that bacon

Case E f sap
om ti to q over E

ALL reg HIF become is to g ftp

So
14 F On so dofveg g f of din n our F

as d is 4 of On torsors IF

To prove theeabove generalprinciple that
A Cs

H EIEETckssif.es the forms s of A
that become is to D our E

Use the structure consists of a v s together
with add'd data Gaut's of the stratum
frm a subsp of Gcn fmaterially in the field














































































































Ex For qf's of din n a quadratic space Vg7
AatCfl O 8 a Gla vsfan

Ex A Csa of dy n a n dine vs
n

f But A a GL ne whiniedestran

In general say we have an Ig object D IF

e.g gfs Csa viewed as a structure on F

So G At A CC Ca Take extension Elf
Viewed as structureson E

et X objects is to Dover E3
A pointed set with distinguished ett D

X isacted on by T Gdc EIF a P set
c Ho CT X

X objects If to four E
forms of dye is to D our E

Two such forms are iso F if
in the same orbit of

Gca GcaCET
HTEAECha














































































































So the ie of forms of G over F

that become isoto A one E

are in bijection with the o bits of

Gln F on X HY T X

The st X is acted on transitively
by La E and the stabilize

of A c X is Aut E G E

So Xabi Cca E GCE
preserving
P action left CosetsIsi ofpfd sets

The inclusion G Auto 7 Cca
then gives a 5 term

cohomology exact sequence as disc sod

This will then show the generalPringle


