
LECTURE S

Zemma . you case be modified to the identify matrix Idizai by the moves listed below
, if Step3.

and only if all the remaining handles can be put into alg . cancelling position.
We now want to use Whitney moves to turn an algebraically cancelling pair

moves : 10 interchange now : () ( of handles
,

into a geometrically cancelling pair. = Auwa

2 add rows: (mE
- WhitneyTrickJemma- based spheres : B= Buws

3 (el stabilise : (Emil It dimN 5 and :<N
.

B :SN have FANB) =+ 1
.

↳ multiply a row by gett lor-g) : (m
then there is an isotopy ofE euch that En = Cpt3 . (n.+ nz = n = amN)

-> 5

proof .

Show that each more on matrices can be realized by a more on hander. (Exercise]. D
. Proof . Havry FLAME)=+ = + = (Eggg) +... + Eg -

1"M

implies that we can find paire P.&-ALB much that Eggg = -Epgp
def. The Whitehead group Wh/H is the set of equivalence classes under => J Whitney circle G .5," through p and & ,

which is mul homotopic in N

moves 10-40 of invertible matrices of arbitrary size with entries in Z[H] Since nin-3 i = 1
,
2 =>,

/N . (AuBll = H.
N => UE" = * in N - AuB

with groupetructure I + T= (g). => WW bounds an immersed dien in N - AuB.

Since n = 5 => UV bounds an embedded dienW :DN with intWhArB = @

VOTE : Equivalently ,

Whit = GL(Zi 197
· 797 : get

Since Ec = -Ep and U 4 => W can be framed.

where GL(R) : = colimGLn(R) foraving R,
=> We can perform the Whitney more to remove p. g. Continue with other

n +X

and at denotes abdiamisation (K+(R) : = GL(R)) pairs ,
until precisely one intersection p with Epgp =+ 1 left. T

Examples .
Wh(is) =0 eince Ih =I has Euclidean algorithm
Wh( = 0 for it-free allian group [Bau-Heller-Swan69]
Wh(/5]) =E generated Cy the unit + + E = 1 <GL.

Conjecture. Whith = 0 if it is tortion-free·
mu

def .

Whitehead torsion of (W.W .

GW) is Tw= Eye Wh(W). ***
Remark . Tw= o if &.

W -W are simple homotory equivalences.
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Corollaries. Leuna
. PC = SC

proof. observe : Schoenflies B" is contractible
,

has 0 = S?

Thm - Top Poincare Conjecture in Kim6- so BuB" is a himotory S?

If N is a smooth homotopy n-sphere and 136. so BuB" is standards"

then N is homeomorphic to S" (i
.c .
N is an exotic n -sphere). but Palais implies B" is isolytic to northern hemisphere

so B is isotopic to thesouthern heunisphere. I

proof .

Remove twoemall diens from N .
The resulting manifold is a simply connected

h-cobordin from"to itself ,
so by the h-cobordin theorem :

IN DurIDY2
,
ODYODY) E IOIDY x 10

,
17

.

ODixCoh
,

ODY x (12) IN FACT :

We can glue back D" by idop ,
but Da has to be gled base by

a himeomorphism extending the diffrmoim &D-OD" xih PC : Khomoty &" is standard

(use the radial exlemim
,
see Lecture 3) D

. E Fhrmotyy B" is standard

=: BuB" is a hopy Sh

so BuB" SY

Palais : can isotyse B" + northern henigh.

Thm [Dif Schoenflies Conjecture in dim = 6] ten B - southern hemisphere.

It K:" Sh is a smooth embedding and 136 , E : ifJ is a homotorys"
then the dosure of each component of $2-k(S") is diffeomorphic to D". then 3-Bh is a humoting B

so J. B' E BY

proof. Since K has a tubular neighbourhood ,

we see that theclosure of
any differ of

$3 extends over B"
,

so 3 E3?

each component of $"K(S1) is a smooth manifold with boundary S"" => SC : V Schorflin B" is standard .

If is simply connected by Seifert-van-Kampen Theorem .

Thus
,

if we remove from it a small dim we get a simply connected h-cobordium

By the h-cobordin Theorem this is diffeomorphic to $4- Co
,
it

.
and we

can put bar the dim by the identity to get a differmorphin to D. B.


