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Saul Schlemmer please email me your[contact details !
Lastly : manifolds , CG1X) structures

classification of n -mfds Cn=o, 1)
---

④ connect sums and sphere surgery-a- - - -

suppose M
,
N are n -mfds loosen

,

oriented) .

Fish Dam ,
E CN n- balls Ground in some

chart ) Etrem
EX 9 : →oE orient

reversing homeomorphism .

We define the connector M#N -4h-B) 4 LN - EYY
Surgery is the

"I

[.→f*¥÷:÷:*.
Lemmy suppose S B com

,

orient
,
surface . Then 5# 52 IS .

Proof : Jordan -Sahinfhes Theorem .
2Now use Alexander Erick

Home CD? @D)= EID} .µ
- -

E¥Ees : M#NEN#M ,
CM#N)#P IM# CN#P)



Definition sg = gIIfgtI s,

He = dP2=ff P
'

TOTEN
,

Pb = BD2 = 1¥ D2 0UO

¥mdogy : Sg is the surface of genus glint
"

Ne ' ' ' ' ' ' i
non-or i

"
C

P
,
is the planar surface with b boundary

Exit :C) XLF #G) = XIF) -17dg) -2
components.

4) X ⇒ -559 surfaces ?

(B) Nz III
'

# P?
4) Sgt Ng+ , Bari double over.

④ Classifications :
n=f7 Them [Radu .-1 Every apt.com .

surf. is home .

to some Sg# No# Pb .

Cord¥y : A cpt.com surfaces is del
. by

4) orientalsftp. Proof
L21 4CS) Exercise

#
(3) lost = # of bound . components .
/n- Undecidable ! There is no classification

of conn , cpt four -manifolds .

|n=3 Geometrical [Thurston , Hamilton ,Perelman ,
-7

Suppose M is a closed . conn
,
irreducible ,

atvroidal three - manifold . Then M admits one

of the eight (well , four ) Thurston

geometries .
Corollary The homeo.prdshmforcpt.com 3.mfds B decidable .



I④ore of geometries .

A- table
~ twisted s

'

§
? Nil PSL bundles

stiffed { Tripos
geometry

§×qz E3 IH4R Proµom

① Sdu IH
' "ET¥Indds

aver 58 "

"spherical
"

to notes
ours .

" hyperbolic
"

⑦ $3 -geometry fellipliconfds
- →plsp¥I]

Let X=s
's with the round metric .

±
Let 9 bethe pseudo group gen.by Isom (8) .

Call a CG ,XI - structure on M complete
if the induced metric on M is complete .
Badex-awphe.ci 53 - Ept } .

Standing assumption : From now on CGX) structures
- -

(for geometries ) will be complete .

Exercise : Elliptic manifolds are orientable .
In particular : IR1P

?
B orientable .

Theory : If MB elliptic Cdosed, complete)
Then there is some TL50 (4) EIsomHs3)

so that ME s%
. [Conclude P is finite ,

acts)
(Ref : Scott's Boll . AM5 article] I nicely on 5. ,



Exampled : Let R c- soon) be the rotation

thru angle 0 . E4 1IGEp with gcdcp.gl = 1 .

Define 9=4pie = ( R! [*%)) ES0H)
Define up ,g) =s%gy the cp.gl - tens space

Exercises : 4) LC4Y ) E8
(2) 42,1) I IR1P

'
ESO

EIsomtlsyh-UTS24T-unItnkbvndk7@sts.lu
pay) ) E ZIP#

4) Classify tens spaces up to honeo Cup to b.e.)
Eight theory : Draw IB3 as a tens

{
be the to-to the bottom

µ of
a Gp rotation

, 0µg

we
,} [8 a IR ¢

'

spanned by } pouffes]Z-ATB
z and waxes are unit

Ex# fairies in those planes .]
113%0 =L478) . Hint : Take × on Z axis

and O×= 2474 orbit of×
Show Voronoi domains are lenses

Challenge ? What if × is not on the z or
w - axes in 8 ? [Then dvd Be to get triangulation]

Exercise : Every elliptic mfd has a Cat most 60 . fold)
cover by a lens space .



Definition : suppose FasoB) . Define
[* < S3E 5UQ) E unit quaternions

to be the binary extension of r :

§,
*
a

SY11If P = sign of dodecahedron
Then Pk is the binary version .

< so 137

Defy % PH8 = s7p*
"→ : :÷÷÷%±¥.

This goes three diff

Variant of this gives
mfds . whe¥heg ?[other SFS's with base orbited 543.5) ]
-H- r-

④ Surfactants : suppose F is apt conn surface .

Def : A homeo f :F→F is

• periodic (elliptic) if there is some fa

so-that fk = Idf for just isotopicto Id , I
• reducible (parabolic or pseudo - hyperbolic )
if there is a multi curve cat with

f- (c) = C Cor just isotopic?
• (pseudo)An hyperbolic] if there are
transverse (singular) fdirions It in F
and I>I sf . ftf±I=F± and stretches

or shrinks them by a factor of X.



Etaples : FEEIIRT '2I ¥¥¥ If A-CS42
,
# )

,
A. IR4

then define feta
To be the resulting homes on the quotient
* ''

f ;÷%¥ga} .tt#TBf;I
, }

Eat !
%, LET →¥7 →#

%:* ÷!
¥i , %

.

* 9
hyperbolic. eiger

Def : 5- is a singular foliation foliation
-
-

if it is a foliation away from
a finite

st ZCF and at ZEZ we see a singularity
4 -prongedI;iw¥ . singing
Exercise : Give

explicit example¥¥I¥ F## ¥:&::I*÷mg
--

Definition % suppose F is a surface , f :f→F
a homeomorphism .

The ma#torus My = FX [0,13

In:÷:[I:*:÷¥"""""
' "I%,

"I
C2 -din'd )

and the foliation { x (t din't )
.



remindgy : Also call Mf a wf.bo-ndkore.rs' with
thin and monogamy f.

Examples : If f=Idf then Mf = Fxs
'

Exanp_le : If f :S
?-78 is a refkoeion then

Mf = SZES' is the "twisted 8 bundle over s
' "

.

- 11-

Question : can we express triangulation
( or other combinatorial decompositions)
in terms of CGCX ) structures ?

Arising : I think I see him to express " cubic graphs
on surfaces

"

as ⇐x) -structures . Consider the

following pictures : . ÷ ;
But we cannot

control the

complementary regions this way . . .


