
 

Brouwer's Fixed Point Them

For every smooth F D 7 D there is pan't pe D
at Fcp p

Rink The generalization F continuous hollows from

The Wierstrauss Approximation

Givin F D D continuous for each Eso there

is a polynomial hence smooth map P D D

si 11Fcp PCpm Lee for all pe D

Exercise triangle inequality

F has no hxed pt P has no hxed pt for E small enough

This would contradict smooth Brouwer Thu

Hard Problem

let M and N ke compact connected manifolds of dimension n

ex M F tog for some F S OG

N has atlas A Usda



Determine if M and N are diffeomorphic

Dmen M e S

Dimension 5 FxsEo L Zz Eg
M2 orientable

M is determined by 1 number g genus

Dim 3

A tool which includes genus

FACT 1 If F M N is a diffeomorphism

then Ft AYN MCM is a vector space

isomorphism for all K o n F
t E 15

More importantly the calculus of K forms is the same
for diffeomorphic manifolds

Prof let F M N be a diffeomorphism

Let a E NkCN



is da o d FL 0

x is closed FL is closed

in a dp FL d p for

some yet CM

x exact FL exact

Note x exact a closed

since x dp Ix d dp 0

The converse is not true

2
x Y DX x da e n'CRYO

121172 Cx'T11 72

Exercise da o

claim x Edf for any ft CERTO

PI Assure x df

Consider i S 112210 inclusion

Now i'd i d f d i f d foe



So i'd f d foi foi 0 since 251 0

But i'd ly x'dx t x'dx2 for f 6,17 s

t t kos.atysih2iTt

I

f smatdcas2itt t Coslett dlaiatt
O

f 21T
u

2A 40

Thu contradicts assumption

we can define a number which measures the difference

if any b w closed and exact K forms

Givin M and K set

24M a 14M da o

134M Le A9M I x dp her pent em

2 M is a subspace of Nk M



Bk M is a subspace of 1kcal

dp 2 45 xtI d Cptcf

Intact Bk M is a subspace of 2 M

set It4M7 2 MYBkq

7 M In here

x p x p e 134M

ie x p de

FAIT H m is a finite dimensional vector space

DEI b M dim Hk Ml kth Betti number

Ex M S

N d C S1 f lot I flotat foot

Bo S1 0 since 1 107 0

2 g f ECTS df o

f constant luncheon on S

R

Hols R bocs 7 1



A 5 hdal ht CTS

B CS If I fer CES
E gdo I f glo o

In tact 1345 g do I f glo _o

glo df for f I gio do

2 CS A CS

h h Ip hdo IT f bdo
h do h tr hdo do tat f hdo do
i m

2 Cs 1345

2 Cs pics c Lo le EIR I 112

So b'CS R

lemma It M and N are diffeomorphic then

b M b9N for k l n



PI F M N n F NCN E N'CM

F ZEN E 2kcm

F i 134M I Bk M

S F Z CN71,34µg 2
MYBKCM

a 1 F'd

lemme Ih M is connected her 15cm 1

lemme Ih M is orientable the b CN 1

Thin Poincare Duality If M is compact and orientable

bk M b
k
M for k o in

iemma b Eg 2g

bks is far from a perfect set of invariants



bkCM7 b CN MEN

Rpn EY ICP dimension a

M N M N

Coffee feet
well defined up to diffeo

ex I
E E Iz

fact bk 5 5 b GP2 ICP k l 2,3 4

but 5 5 Gp2 p2




