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V12 Leray'sMethod

Unitaryffff gaegun.ir A

U n acts on by A x Ar

This induces an action of U n on the unit sphere 5 C

because Ucn preserves thelengthof vectors E C for AEU n

11AM AI Ar A 2 Ar x ̅ EEA
a x'̅re 1141

2.6
a U n 5 5 is transitive only one orbit
Fix p.ES Then pe 5 AEU n st Apo P

b stable Beans

where q is the first standard unit vector

Suppose a lie group G acts smoothly on a manifold M
Fix a point p EM Let H Stab Po Then themap

G Orbit po g 9Pa

induces a map
G H Orbit Po

because 9H 9HP gstab Po Po GP

The orbit stabilizer theorem states that this
map G stallpo Orbit po is a diffeomorphism



With G Ucn the theoremgives a diffeomorphism
G stable 84 Orbit a 5

I If H is a closedsubgpof a lie gp G then

T G G H is a fiber bundle FrankWarner'sbook

Therefore a fiberbundle U n 1 U n

I 8 in

Since weknow the cohomology of 5 we can use

the Leray spectralsequenceof this fiberbundle to compute

inductively H Uni

Cohomology Ringof V12

Westart with
UC zeet 33 ZEE 1312 1

51
Therefore the fiber bundle becomes

5 V12
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ByLeroy's the E HPS3 118 S



µ 5 118 s IR 119s3 0 0 0 0 0

HIS
Ez

Thebottom row is
HP HO5 HPS3

dz 0 because onevery nonzero elet in Ez
dz goes to a zero box

Similarly d de dg o

Therefore

E Ez E Es E 4 0 4

Hʰ V14 1
1 for k o

IR k for fr
for k 2

IR y for k 3

R ry for k 4
O for kZ0

X yy
where RAY is the free
algebrageinerated by X Y

EII exterioralgebragen.by x y in degi 3

Def 1 h cf.ITfTiasify exterior algebra
generatedby
dig Kk
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3 Calculate the cohomologynsg.HU n



TheNerve of an OpenCover

An open cover M of a space can be represented by a

graph or its higher din analogue a simplicalcomplex called

its nerve Toeveryopenset V2 we associate a vertex and

if U nUp 0 we draw an edge between their vertices

If UαnUpnU we fill in the triangle spanned by the

threevertices and so on

Ex

open cover Of nerve of 0L

Wecan specify a presheaf F on an open cover U by
attaching 7 Uq xp to xp in the nerve N N
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Example Considerthe projection s

T1 S I 2,2 TheY x

Let U No V be thegood
covert I with I

2 U Vik 2



Compute HIS byGray's method

Leray'smethod is to compute HIS Hj C I've 58

using the spectralsequence of the Ch deRham complex

K CPC U 1 ap

It does not matter that I'M is not a good cover of s

ByLeroy'stheorem the Ez term is H U 219 where 28
is the cohomology sheaf on I 21 148 V
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