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S4-MANIFOLDS A might be nuntuvial [A] o = &W-
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Let i be a loop in DoW realizing this class
,

chosen to that it

We saw: Smale's hbordio theorem + arden-Mazur Stallings I-cobordin theorem misses all att. spheres of 1-and 2-handles
.

Thus
,

liven &W

apply to cobordins W with dimW = 6. and replacing < with 28 gives A : = LaB"= * in &W. B

For dimW = 5 we could prove the Normal Form Lemma
,

but could not

proceed further since the Whitney trich fails. for
.

A sounds an embedded dim & in &W=?
all finite groups

e .g.
all Abelian groups proof. Wecaw A = * in the 4-manifold &W=2

Thm [Freedman 1982] - e-cobordiumTheorem in dim 5- & Thum Transversality => A bounds an immersed dise f :D &W.vey
If (W&W

,

0
,
W) is an h-cobordin with dimW = 5 TRecall : Tum(Thun] If A : M-N a smooth map and BEN a compact susmanifold

and trivial Whiteheadtorsion Wh(W
.

OW)eWECW) and W is agoodgroup.
then there is an ambient isotopy of N, taking A to Al

then W is topologically trivial,
such that A'RB

.

Moreover, the isotopy can be assured

i. e
.

there is a homeomorphism (W..W
,

DW) = (8WX10
,
17

.
%WX 103

·

8
.
Wx(13).

f

toce the identity outside of any open rond of B.

for
. If D - N a smooth map s . t

. f(OD2 = d
↑

then 7 amd
. isotuly of N c. + . fnf' and COD =2

.J
proof. As before (ree Jecture 6) : Step Remove 0- and 5-handles Jemma.

Stept NormalForm Jemma Do Finger Moves => A bounds an embedded dim 4:Da DW??
I

ming Handle rading Jenna Namely :
-

&

. I A ... A ... 1a
-Tradeeach-handle I for a 3-handle

,
an follows : 6 &.......6f

·
f f ...........

note : We are in care K= 1 which we saw works for dimW=5 as well :

Let L = Oh be a pech-off of the core of h L L LThenOh D
.
W sounds an arc L = DoW-attacking region of all other handles and 2-handles

ser
Since DoW-SD"rWsid') is still connected. -> A currives to &

.
W = 2 move

-> A= Lux :S'0W
= 2

goes over h geometrically once cont
. of HandleTrading :-

now we can thicken & into a "mushroom" = cancelling 2-13-pair
Jemma. The arc < can be chosen to that A-Lux :- &W

=

is Mull homotopic. ~ cancell h2 and hi
,

so his left.

proof .

I
.
WE W Conce attachive higher selle does not change The B

.

&SW =2E
.
W

*
I turn We upside down

,
handles are index 5-2(2)I W Es W . (by the h-cobordion assumption

= &WE E HdoW
.



Step2 Algebraically cancelling pare. Note that ingeneral not only Wm are not embedded
,

but they also

on interest Aj and Bi
,

so doing Whitney moves won't make Ajand Bi
with du represented by the identity matries goom . cancelling.To remove W-A and W-B intersections we use

luring Wh/WoW) = 0 and Handle Slide grom. duale Aj and B: constructed as followe.
S

=> In the middle level Wie := 0
. (W =2) where Wiz 0W

= 50
,
1] ~2-handles

we have the feltspheres B.
,

. ...
Br : S2-Wi of 2-handles (102xS = D 3) Zamma#

.

There are collections of unframed immersedspheres [BF) and [A]
and the attackingspheres A

. . . ...
Ar : S-Wi of 3-handles 15-103 = D3xD' that are geometrically dudl to the collections (Bil and (Ail respectively.#

#
=

so that : i
.
e

. BihBj A: DAj = O unless itj when they are each a point.

- each /Bil and (Aj] is a collection of pairwise disjoint , framed ,
embeddedspheres

- ElAjnBil= =4 + z(twe] Lemmar
.

After anisotry of SAil,
there is a collection of framed immersedspheres [B :~[i]

WANT : Isotope Aj so that there intersection musters are realized geometrically ,

-

that is geometrically dudl to the collection [Bilv(Ail,
so that we can cancel each pair of handles

,

i = 1, .
. .

.

r. i
.e
. CitDj = 0 unless i = j and C= D when = (pt) ·

for CDECAB)

ZammaW
.

There exist framed immersed Whitney dies Wm : De W
,

me
....

r

proofs of these next time.

pairing up all unwanted intersections between A
;

and Bi.

proof. As before , if intersection points have thesame group element but opposite night ZammaW-improved. The dies Wm can be modified to have the interior

then there is a millhomotopic Whitney circle between them . disjoint from all A
;

and Bi.

By general position ,

there is an immersed Whitney dim. proof. We can tube each intersection of Wm with Aj into Aj
-

If it is not framed ,
we can do boundary think to it : and each intersection of Wm with B : into Bi

this corrects the framing at the expense of creating (more intersections with Bi. Wm j or Bi Wm j or Bi

Wm

Ajor Bi
: un]

#
take AjorBi

/ ↑
Bi

Wm

- 1 I
Since Aj and F : framed ,

diens Wm stay framed after the tubing.

# - ↓

z
·

Bi > D

time


