
 

Lecture 5

Thing Classification of surfaces X compact orientable surface
then X E T T or X S

T T T

Scc
Def A simple closed curve on Surf X is a loop on

that doesn't intersect itself

I Ines

Bek A Scc is 2 sided if a small thickening at the curve

is an annulus cylinder 2 boundary comps
a l sided a n

Mobius band 1 boundary component



Ex
y y z sided curve

ii

bDµ b
M 2 sided curve

m l sided curve

Dek A surf is orientable if it has no L sided curves

Deb A surf is compact it a poly opt associated to it

has a finite of polygons

Ex

µ G e e e pl

Je e e e

fe e e



O

and w m

cud is still corn

I
cut along it

Rmk If V is a Z sided curve in X that does

not X then X T Y where Y is

some other surf

a

deform

green w blue glued
i a T wi a bounder

comp

X is realized as

a connect sum wit

along the green curve

Rmk X SZ X



Lemma T conn graph then

Xlt E l

w Xlr L if and only if T tree

Exe it

Lf 7 G c

ii

f a 9 0

iii

9 co L

Rink Each loop contributes l to the X

Proof Build It up in a corn manure in a seq
Ti R B TN

Compute X Ti inductively
f no X f I

Tz Xcode 3 2

C X Tz 2 2 0 E I

Pie from Ti we either add 1 new edge
and l new var I just add 1 new edge



y g
X Fie free ECT e

ri I ti t l

Ti t E Ti
a I

X Fia X Ti 1

Note if we just do then we create no Loops

T is a tree but we don't drop X T

from 1 w the set up

Thm 2 don't Poincare conjecture If X surf w

XCX 2 then X 5

Cor 8 X sure then X X E 2

Proof Fix some poly cpr for X
Note edges form a graph in X say to
Pick spanning tee far T say T

Dehn another graph T on X as follows

it at each face we drop a vertex
ii if two faces are conn via edge 3 com ve trees

I

I



Claim T is connected

T c X thickened up is a dish

i
i N it I Ilr Iil i l

X dish is connected but T loves on

X dish T is connected itself

XCX V E F

Ect ie V
XLT x X ft

2 X X e X CT x X T I XCT
T tree

Slowly thicken T and T to fill up
But thick T thiol CT't are both homeo

to disks

fill up realizes X as two doorsglued along
their boundaries

is



Proof Let T T be as before
X X Xlt XLT I X CT't

If X X 2 done X S2
If X X e 2 2 It X T

Is X T

T is not a tree
3 T has a Loop

Call this Loop V
X is orientable 3 Y 2 sided curve

using 8 we realize X as a connect sum

X T X

Note
X X XCT I X X 2

0 t X X 2

XCX't XCX

X T X T T X

Eventually X X will have X Z 2

eventually we get
X T TE 52

T T
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