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Universal cover of (X,x ) compact .

Claim : IT,(x, -4 finite .

Let piÑ→X be the universal cover
.

P*( MY ))= trivial subgroup his index equal

to the number of sheets in the
covering .

Let U be some open set in ✗
.

and let Kcu be some closed subset
.

Then p -11k) is a closed
,
and since I compact

⇒ PYK ) compact . And p
- ' (a) is an

open cover of PYK) made of disjoint

sets homeomorphic to U
.

Hence any schooner is

the whole cover ⇒ finitely sheeted

⇒ index of trivial subgroup of qr, (X)
is finite ⇒ HIM finite .
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Claim :
T2 and SVSVSZ have isomorphic homology

gps but are not homeomorphic .

tints 'vsws9=tñH④HnW④Ñls4
I A- 0,2

⇒ Hntivs'vH={z④zn= , = Half)
.

0 else

But they are not homomorphic because

IT
, / F) = 2×2 and ITIS 'VSVs4=I*z

are not equal .
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fish-75 " continuous

,

i ) if f hes no fixed points ⇒ f- = antipodal mp .
ii) it n=2m

,
⇒ F ✗ C- 5hm s.t.fr/kXorftx---X

.

Li) let ✗ c- 5
.

Since flx) #X ,
F straight line

from → to fix that doesn't pass through the

origin in RM .

We then
mep this straight line

to a prthrx in S
"

via the retraction

ri Pitino] -75 sending ✗↳ ¥1
.

Then H ; S
"
I -> sn defied by 1-11%1-1=8×4)

is a homotopy with 1-11×105=8×10) = -x the

antipodal me and 1-11%11=8×111--5-14
. It is continuous

because f is continuous
,
the straight line homotopy

through R
" '
- { o} is continuous and r continuous

.

Iii) If I fixed point, done
.
If not

,
la)⇒

f- = antipodal mop ,a . Then deylt)= degli)=fD2m +1=-1
Then beg Got )= (-111-1)=1 ⇒ not * a

dot has a fixed point ⇒ - fcx)=X ⇒ fix)= -X

for some ✗ C- sun
.
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See Soltis
.
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✗ CR } closed svbmfd homeomorphic

to sphere with g > 1 hurdles
,

⇒ F nonempty open subset on whrh

Garson curvature K is negative .

S×KdA=2ñXK)=2ñ(2-2g)< 0

by Gauss - Bonnet
.

Hence we must here a nonempty

0pm set where k< 0
.
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M nonempty closed oriented d- dim
-l mfd .

W d- form
.

✗ smooth Vat
. field on M.

Chini Law vanishes at some point on M ,

carton ⇒ { ✗ w= X - ( dw) + dlx- W)

= dlx-W)
,

since dw is

a ldtl) - form on d-dime M and B therefore 0 .

Sµh×W=fµdKrw)= f ×- w = 0

2M=§

Hera hxw must wish at some point .nu .
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Show ICP

' smooth oriented mfd by atlas construction .

Let an element of GIP
' be represented by [a]

where 2- C- ¢2
.
[z]=[z

'] iff Z=Xz
' for some

✗ c- ¢ . Then Define U
,

= {⑦ EEP
'
: Z

,

-10 }

Uz= { [ZJEICP! 2-2=103 .

My Uz Cover EIP
'

and are open .

Define 0 ,
:U

,
→ E by 0,42-3)=Z¥

0in -7¢ by 02112-3)=Z¥
Well defined b/c 0,1oz])=Y¥=Z¥=0i([Ed)
Then Oli : (a) → EP

'
is tetrad by

0,

"

( w ) = [( but]
.

Similarly di '(w)=[(will] .

Then 0i(¥)=[1b¥)]=[aln¥D=[Z]
and 10

, / [AWB)=Y-=w . So these are inverses

adore continues
, so 01,02 are homeomorphisms

onto their ihnyes
.

We just need to check compatibility
That is

,
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"
: chlorine→ that.nu) must be smooth

.

dz( [ lbw)])= wt
,
w -1-0 b/c we're considering kink .

This is smooth
, so we are done

.


