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LECTURE 7 Aus ↳
Step1

. Jemma. The arc < can be chosen to that A=Lux :S &W
=

is mull homotopic.
- HandleTrading Zemma- Auring this

,
we will have that A is unknotted since dim (0W=2) = 4

.

zoD.

Assume (WOW
,

0
,
W) is an h-cobordin with dimW= n > 6 and a handle

decomposition with no handles of index [K-1 for some 1KEH-2 Proof of Jenna.. Since attacking a khautle is himotopy equivalenthammeThen the decomposition can be modified so that precisely one khandle is removed only 1- and 2-handles can changeTh

and precisely one (k+2)-handle is added. Tune : #
.
WW (d - 177, 4

and &, /W = 2)EH
.
W

=

Key turning W* upside down)

proof of HandleTrading Zemma. By the h-cobordion assumption IOWE-.
W

.
Therefore,

Letis" be thehandle we wish to remove. &WE E HdoW
.

-

the idea is to use the reverse of the Cancellation Jemma to add a cancelling
· I indW = Sin we immediately have A- - in &W =?

[2

pairis * so that hcancele our h" and leaves h behind. · More generally : A might be nuntuvial [A]oTQW =W
=

=.
8

.
W,

1

O
Whichand In other words we will have : Let i be a loop in DoW realizing this class

,
chosen to that it

misses all att. spheres of 1-and 2-handles
.

Thus
,
Blven &W

WW*G Dr by GD" does nothing (exercise and replacing < with 28 gives A : = LaB" * in &W = 2
is

= (W=

"Other khandler ~hu Ch* by reverse of the Cancellation Jenna -

2k + 1

= (W=" other Handles) ~ (eive)Unhe by the Reordering Jenna Care K=2.
Yuk Yek+ 1

= (W= other k-handed v lit IDEA : Start from A:= small uninot and isotope it using handle slides Bei

Once we find
Yuk+ 2

by the

CancellationLea until it goes over h geometrically once. find red sphere

:

that bounds a dim 20
A := elg =GW

=

suce that: h-cob .armptich i

1A goes over he geom .
Once (fur Caus to apply) An Celtsphere of h" = < pt3 Since He/W

,

d) We have that..
...

is ex

20 A is uninotted (for revof Canc2 toapply)= A isotopic to the ununot.

Then CM =0 implies that d is injective
So : Jzje X , 1jET , gett With #"=

Let us construct mich an A . We need to distinguish the case k= 1 fromK52.

Use HANDLESlides Lemma : we can start from a small uninot $"20W=

Care= 1
.

<
Swork

also for din,
5

and slide it over handles hi with crefficiente 79: until we have A :S" &W
*

Firstly ,
let :Ohi be a pech-off of the core of h The endpoints OL DoW can be with [ET= Since handle vides are isoties ,

A is uninotted.

connected by an arc LEDoW (by connectedness assumption on DoW) which can be chosen to miss On the other hand
,
Ou [E] = #" says that A goes overh" algebraically once.

attacking region of all otherhandles. Then A= Lux is a circle in &
.
W which can be then the WhitneyTric Lemma finishes the proof :

assumed to be smooth and disjoint from all att
.

circles of 2-handles
,

so lives in &W =? ↑
A can be improved to go over he grom. once. I.

By construction
.

A
goes over h geometrically once .

10

need : dimoW=""

> 5 so dimW > S



neyThm[Smale 1961) - e-cobordiumTheorem-

If (W&W
,

0
,
W) is an s-cobordin with dimW= n > 6,

then it is smoothly trivial,

i. e
.

there is a diffeomorphism (W
.

&W
,

DW) = (8WX10
,
17

.
%WX 103

·
8Wx(13).

Proof.
Pias a handle decomposition of (W.

O
.
W..W.

↑

Thanks to Remove o-and n-handles Jenne
,

we can assure No - and n-handles

Step1 .

- Normal Form Jenna-
For every h-cobordium of dimension n = 6 and any 2 = 1-h-3

there is a handle decomposition of the form
&Wo

.~
proof of NormalForm Leuna

.

We first prove we can remove all handles of indes 1-1.

Indeed
, Wing HANDLETRADING LEMMA we trade ·

1- for 3-handles
,
then 2-for 4-handles

,
etc ..

(1-1) - for C+ 11-handles.

Thus
,

we have WWx10
.
17 ve-handles - <et-handles ... v (n-1)-handles

Now
,

we can turn this handle decomposition upside down and repeat the procedure :

in effect ,
we will be trading In-1) - for (n-3)-handles

.....
(+2) - for e-handles.

Tru
,

we are left with only e- and Set-handles
,

as derived
.

B

Step2
.

We are left with o-cucu-0 and we wish to remove there as well.

Since He = 0
·
S is an isomorphem (2-(*

represented by the egeivariant intersection matric Jo = (I/AinBillie


