











































































































REI We're proving the Hasse Minkowski
Thm over a global field f
local global principle f isotropy
of quadratic ferns over F
q isotropiclever For of isotopic IF
we proved this for din g SJ Now show HM
for dim 25 by induction on dim q

Write q a b c d e Isotropic
n f fr

q q possibly more entries

regular so entriesall 0

Let S w q isotropic on Fr
T v I g anisotropic on Fr

Claim T is finite IE all butfinitelymany res

Proofofdain Thf nd tank
for Non archimedean have

valuation ring Rn local ring fintefiece

U
maximal idea Mar Rr Imr hrd














































































































C d e e Rns fr all but finite many
C d e lie in Hyfinite many.mn
only finite man Mr hare cha da 2

we're as cha f 2
ER

Exclude these The safe Mr son g

E d E o in hr LETHE 7 Isotropic hrc d e units
I ff the C c d e isotropic Ifv uchi L

So all but finite man or lie in S c e

q isotropic F This proves the claim V
i

Reigning to the main pf of H M
gregler

Have g ca S S d e isotopic1un

f 82 isotropic over
9 Gures 6 1 all but finmany Fr

C Leet vet ie 8 anisotropic Ifn
Then I Zvefist

2 Dfid 2redfish
Pfofclain By assumption
of isotropic 1Er














































































































So Fox Ernst gud o

write x x
i Fi

in Fi I fcxt qcx.lt 81 2

Cas Xu OE Fi
X fo X 0

by
9k

LSo 0 a fad Tock XI g Xi
So q is isotropic F tres la

i universal

Also g rester F y c First qIyIEo
q universal Fy c fist g g gig to

Take Zr ffg 8121 So 2 v C EX
and Zr Der G zrc DE.CH
giving the claim in this case














































































































Cas Xu F OE FT
N ET i e Son anisotropic Fv since
So quiet to But K 0

0 8 X xD 8 X I f fix
So take Zn g ca s fixes a EX
with 2 Der G 2REDFIN
So the claimisproved e e

v c T F Zn c FI with 2 Der f Z rcDE.CN
Take c T

g 2died form a b
Sica Zn CDfw Ig we may write

2 sq Xn y with xnslync.fm
K hot b th Oo exitbyi

f xy c Fr are Suff close to X 2 resp

Wrt I In then Z ex by qrlx.gl o

being suff close to Zu o

Also Zn Z suff closeto 1 so in EX So

Z 2 in Same Square class in Fm














































































































Since there are only finite many
such v ET Weak Approx

IX y c F that are Suff close

to Xu yer resp fr all WET

So z ax tbz q.lx.es E
S g represents 2 over F

So of F C Z W for some W EFX

et g e s z t ga So qEqIcw7
By def of S Q is isotropi off foralcoves

Hence q t.qn.is isotropi off foralcoves

For v I S i e N et q reps Zn Fn

Sri c Z 2 are in the Sana Square class11

9 also reps Z Fr

i g GET 1 f is isotropic for all r 5














































































































Thu g is isotropic Ifr for all r
But g E g'tCw so din g din g l

So by indiction hypothesis H M holds f g
i q is isotopic F But g E g ta

So q is isotopic CF

This complete the proof of
Hasse Minkowski

Back to logy

Via QE logy

Recall if T is a finite g op
or a pro finite group EL Tg1 finiteIP
and T acts on an abelian group A

i
we can define H T A














































































































Ci Cp At Fips Tin Al i c chain

UI
Zi BA ke d C A cityl Al
U I i co cycles

Bich Al in d that CERA
i Cobound Erie

where d C CBA CTA
is definedby

groupk actiondf Vi Fin Ji fth Yin
II C Dif Vi 8 Vj ty8n Din
Fey y

hm Hi

Here d Citi Al CHB A
is the Zero map so Bill AIEZTP.tt
and uecantake HIRAI ZITAVB At

gp of coh es of i c cycles



EI Holt A A
a c Alaeistfzia depth

If the action is trivial Holt Al A

Ex H CT Al
Iip A ftp.l j.fcsi tfCrB

the set of continuous crossed homomorphisms

from T to A wrt the action

If the action is trivial then
H CT Al Hon CT AI usual hanis

Ex HTP AI gp of coho classes

of fists f ie cont maps

fit T A such that
j f 18,8 f or y y t f 8,88 f Cfr 0



If A is finite HTT A classifies

the set of iso classes of group

extensions I A A T I

St the given action of T on A is

the one obtained by lifting JET to

some Serb and conjugating A
well defined b c A is abelian

Can also define group cohomology via

denied functors
et HTT A be 1h ik right

denied functor of the functor AHA
T

S H Cr At A Hompod As7

r IHumas on d Ces i.e as 7C modules



So Hill I ith rt derive fund of Humpf
Ext 2

S H CT AI Ext Al

Can use this to rewrite the co cycle difia.tn

See Sere LocalFrills d UH 2 3

A s expected with cohomology

given a s.es O A B c o

f T modules there's a d e s

A B fLl a

HTT A HEIDI Held

H BAI H'IT BI H'IT c r

If Hill also for all i o can work

backwards to compute H H



What if we want to fun Him a

for a nonabet group C on whice Teats
Serre Galois Cohomology

i
ch p I jDifficulty Z T C is not a gap

We can still define the set
2 Bel fec T.cl

ffygt.fm 8fly'D
but we can't take Z 1B fo H
Instead define an equivalence
relation on Z P Gl being co homologous

f n fo if Fg e G St fret
fish g f r Trg

Q f n l trivial elf of Z iff

Age G stffer f IN g 8 g
so specializes to the old B if Cole



We then define H ft G to

be the set of cohomology classes

in Z CT G Not a group gait
pointiest Srt with a distinguished element

E like Z

Ex Say T acts trivial on C Then

2 cha
federalf fygt.fm fly
Horn T d

as in the abelian case

Z'CTG

But Hom CT G is not a gap

just a pointed ft
CS CT

Category of pointed Sets s to

inj trivial ker net conversely



HOLTG G as before a group

HTT G not defined f i 22

If I N G H 71 is a s.es
with compatible actions of T get
a 6 term exact sequence

I Ho RM H CT C H CT H1

H Tim H 479 H CTHI
in category of pointed sets
i.e Ker im of prau map

If N CZK so Nis abelian get a 7th terai
I Ho RM H CT C HoCT H1

H M H Ei Gl H CTHt

HH



Galois cohomology case where

P is a Galois group

Previously discussed f a field
Te Gl CF Ge FHA
Write Hilf Gl for Hillel
G not nee abelian if i o 1

Moregenerally say Elf is a Galois

extension t let P Gd LEIFI
Write Hit Elf G for HYPE

Before we considered Ill Maregently
Can let G be a linear algebraic group

Ee a Zariski closed Subgroup of Ccu

Again need G abelian unless i O I



Case of Gca itself over F
View Ln as the Zariski closed
subset of AnttiF n'te din'd affie

Space Coordinates
X iz U e i e n

egg n and L St
Etihad to

write Ifm GL multiple g up
The invertible nxn diagonal matrices
form a group E Gun

EI SL n Chen given by detail 1

EyesOn
C On 8 can of a gf IF

EI The group of matrices of the Sen

ff is isomorphic to the

add in group Glc



If G is a linear alg gp defined If
then T Gd Fl GalCFMF
acts on the group GCF sea
of FS P points on G

Define Hice G HIT GCFM
i 91 unless G is commutative

And for Elf Galois define
H LEIF C HIGHER ACED

EL F a field G a finite group
take trivial action of Gfcf on G

T
then H CT Gl Ifm Tsa In

Iso classes of
G Galois algebras If conjugacy
9 in G

Galois fld eaten Lto's of sad

E.g F Q G 212 QQ also Q



g

EI as on PS 41 LIK a Glois

field extension
H Gluck LH is tried

Hilbert's theorem 95
Can write as H CLIK El I

Can Hee Lin and get H 1K EH
4K

Moregenerals H 4G Chak 1
by a general citri of the proof
Serre Coal Frills Chop X Ssl Pnp3


