
t.IE#hdssavlSchkiner ④
⑧ overview : sty with many definitions

and examples from Thurston

geometric thug of 3-mfd .

They Move on to cut and paste apology and
prove the sphere ,disk ,

tnvs
,
and annulus

theorems
.

There are various proofs of these
[ Stallings . Perelman ,

. - we will follow notes of
Casson I

② Admin : Everything is on class webpage
see link in the chart

.

Exercises : If you are taking course for credit

please answer any question every two
weeks

.
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⑦ M¥6 : suppose X is a topological space
we say X is an n-mano-fdd.tt it is that ,
s¥on¥ahde

,
and has a topological atlas

{ Ha ,UD3A : that is

* Qa : ll ,→ IR
"

• Qa B a homeomorphism to its image
• X = U { UA3 , Can cover]

: :* :c::* ¥
is a homeomorphism .



Nothin C4A
, Ha) is called a chair 2⑤

and EL9A , Ha )3 is called an alley .

we call 4*045
' I Qpfuanup) = tap an

overlapmap-fora-tranknmap-IEYK.IR"

is an n-manifold .

Definition : The n-hspere.rs the subspace
5=9 XEIR"" ? 1×1=13 .

Exercise : Proves
"
is an n -manifold .

Dcfm#m ? ④
"
= Exe IR" : 1×151 } fatso call this ID"]

This is the n# falso called the n -disk]

Notion so I= Lost] I '
=D

' LE homeomorphic]
Eternia :B" B in an n -manifold .

⑤ (G.X ) -structures after Thurston .

- -

Fix X a top . space . .
Fix G a pseudo gray

on X . That B G = { Qa : Ha→Vasa
is a set of homomorphisms so that
• Univac X are open
• UE43 , = X
• If Halla then QAIUEG
• If Qa -4ps is defined then it lies in G

• 4J ' EG
[ theres if Xp all, I

• Suppose 4in →V is a home
,
with

UN4X open . If there are @i.lt ;)
with Ui covering U and Qi 's agreeing



on intersections
,
Then He 9

¥

I¥f¥:÷¥:÷÷÷:÷÷:*
Example

s::¥÷÷÷ . /
-

: suppose 4 :U-74 is a house of open
subsets of IR

"

.
We define Q× : Hm

,
luitx :4) ⇐2

t,

Hm , CX,Y -441 :D) E2

This is an isomorphism . There is a "canonical
"

generator of bothof these groups fth.in, n
-HE

Ha , UR1R
"
-

x)]
We call 9 orientation preying if
Q× preserves the canonical gun (for all x) .
Define TopTCIR

") a Top
,
,ClRm)

( I

- arrest pres . pseudo -group of homeomorphisms .
Definition : M is an oriented nYhd if
it has an atlas of charts { of,ud3 with
transitions in Top

' CET) .

Exercise :S
"

is an orientable manifold .

ration : set X = 113%0=9 xe IR : an 703
Set G = Top CX) .

A Cai) space is an

m -manifold with boundary .

E#.Bniafhd with boundary .
Execute : Define Top'T IR1.) and thus oriented

mfds w I do



n

Definition : suppose M is mfdwfd . Defile ④
@M = GXEM It does not have a chart to IR

"}
Exercises . d) 0M is an n-T mfd
-

"

② a com) = 0

Defender : A manifold M is closed if M is

compact and dM=¢ .

Exercises : C) S
"
is closed

4) O1B" = gu
- i

(3) pin , IB
" arenot closed

④ S
"
has two incompatible orientations .

Oj Of
-11-

Question : : what is the canonical generator
for Him CU

,
u - x : 2.) for UC1R

"

open
?

Ainger : Hm ,
CIR
"

, IR1X) E Ha , CS
"") ⇐ I

+1
This gives me a generator for HndRTR-x)
for all ×

.

Now the excision isomorphism
gives a generator of the - , CU ,U -x)

.

Question : what is a K -din't foliation of an
n - dime manifold ?

Answer : before the standard foliation (of drink)
of vR

"

to be the partition { lRkxCo, no, I
xe pink }



=
the pants are called 5⑤Pieter

:# leaves of the foliation .

- This is 4.dim flirting
= in IR2
-pf

pictureµ }
2-diwilfdi.fm

=D on R?

Before Gqne Top CR4 to be the pseudo group

preserving the sundial fdid.tn .

" ¥;Yst and
leaves

µ
.

Definition : A b-dictation
on a n . manifold M B

a Gaµ shoare .

Example: suppose Mn=Nkxpn
-k
is a product

of manifolds . Then M
"
has a b- foliation

where all leaves one homeo to N
..
This is a

product foliation .
Exercise :

picture : IA2-8XI , 1M = S
'II

1ms is not[marrable
FLIES EE4 ¥¥¥m%Ya¥%

product foliation
-

long as others!



If we generalise to manifolds with boundary ⑧
we can define foliation with boundary .

t.IN#*.K5IH:.Y%EEEas
oriented nonorientable instead of circles.

[ GIN )
foliation .

Eternia : Give an example of a nonorientable
tdrrlim in an orientable manifold .

-e-
Question : we saw → o_0
what about in manifolds

. - + -

with corners ? ✓ I r o 'tI
flirting 070 mfdsth
-11[

⑦ ckdignofmanrfdds_
Bolshoy : classify n - manifolds up to homeomorphism

4=0-7 These are classified by there cardinality
95. • % .

-
•

: : . .
-

Now reserved to connected manifolds .
⇒ !¥÷:÷÷¥I÷:÷¥



IA27 Definition I°= Ept3= IB0 7CJ
-

IT
" s

'
× In } n -torus .

Metres
-

÷ . ? ¥:* - - -

by translation
Definition : pn= Pip = IR1P" = PC1R"') = PN4R)

Fix K a field . Before ipr = K"'-E→
K - Go}

= space of lines
in KM1

i.e.ph B the quotient of K" '
- Go? where

x- y iffy-hx.ae K - fol .

Execrate : QP
'
I 8?

Exercise : Tony IR1P ?
.
8 €u.

Nextitrme : connect sums
classification of surfaces .

Question : Given X,
is it possible to classify

foliation on X ?

Answers : Foliation can be pretty wild ! so you
need extra hypotheses to have a sensible
theory.

Exercises : 4) There are ne t - din 't foliationson 52

§}
"classify" foliation on I2
Find a 2-din'd foliation on 8. for t.d.mil]


