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Mig Riemannianmfd NoN submanifolds

P Int
Wrypoowaggagoathsra

IP P y TM vectorfields along

Toy example
f P TP MEEEEE is bette

f o is space of geodesics from Not N

f non linear Fredholm ofindex dimNot di N
bounded length f proper

Questions What behavior persists if we vary g
Always solutions

Topologyof spaceof solutions
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IH b IN R x a I E x 3
index l dimher dimcolor

OI 1H L 1114,14
dimKet
dim coke L I

linear Fredholm operations Minh

Positive in des high dimensional to low dimensional

Zero index same dimensions

negative index low dimension to high dimensional
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yay
H l N R x a I E x c 3

1H La LA I dim I 3

FYI f HI HI If.FI oIlHi
non linear proper Fredholm mappings

ftp.arjnmaniftiga.is

Nw
propermap non propermap

o goes to a

square brackets denote homotopy classes
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Question How to produce these maps from finite dimensional ones

EspensonI g Rath Ru

Sg Binetti Mig
GC yl 1 7 goal y

CpropRita IR FPI H
g Sg

what is Ruth Razor

A proper map extends to one point ionpactification
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hÉIÉÉ É s s Finch
is surjective but not injecive

Sca Sk iff a tb

Thy Toussaint R letFOP P H oriented maps

S Tns FORMAN is a bijection

Than Toussaint R h o

Tf e Fi 1H Then there exists a Kensit

f
foilist

is proper Fredholm homotopic to a

non surjective proper Fredholmmap
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Where does the identification come from

fnikdimens.in 1mpis not proper
homotopic to degree 1 map

f Y 9 g Y degree 1

f g 9 g J degree 1

In a dimensions Sf Sf
f f

flat is contractible

cos it sinitt

sing f cont

l l l't't fit l
The inverse of f S S is To f I coordinateflip

S To f SADSAD 54
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Immingredient Framed cobordism

f Rn IR proper

y regular value X f ly closed n dinmfdFramed by d f

o TX Ant f pi o

If induces is Nex IR n

Kezdtl TX

Thy apai for a sufficiently large

Iran IRYP.PE Rican FILE In
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Basic example IR IR

i of

Ii

This does not work
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netflix.imA X HowRanR

sf fs
FI CH r 1H

X H
A IH IHH

Abbondandolo R Ken A Thondism

Hom Rn IR contractible Equivalent definition
GL IR non trivialtopology X c Ruth
In 1H IBO nontrivialtopology

Rifling CA IR HowRanRGL 1H contractible

need framing defined on 1H
Ke A TX Johndin
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The suspended version Sf IH

Ih p l
a

D
l A g is nontrivial loop in it 1011417

can't fill in
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The specialstructure of a suspended framed submanifold

X C IR CIH

framing A Al In 1H ha the fan

Ruth anent
only depends on first

1
nth coordinate

A I
t o

ARY o Sn
e Hom IR Ra

Su x K Xn Knt

left n shift



The specialstructure of a suspended framed submanifold

X C IR CIH

framing A A1 In 1H ha the fan

Ruth Ruth
t

A
I o

ARY o Sn
e Hom IR Ra

Su x K Xn Knt

Define Its as the set of these up to cobordism
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Theactivity poof
Thy ToussaintR

S HS EP P 1H Sin Nt H
is surjective is surjective

Steph manifoldsup to cobordism in IR e manifoldsupto cobordism in 1H
lsuf

This is easy by Whitney embeddingtheorem same reason classifying spaces exit

Step2 God Deform framing to beof finite type

Ruth pint
W IxX

A
A o

ait o su

while preserving Rattly TX I
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Linearalgebras Emil net

Let Ae ICH A Ifl
F ath V IR st

Xc Rnth

Ker A n V o

Coker A ACV is k dimensional

pith V

A If g
choose to s t Aint pvThen

T Air RY

112th V GLIN is connected so there exists

A
IR B o path Te fro id to T

Mtk D
hence A T A while

preservingKen
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The
A If

64410 is hena there is a pathD
converted Contractible D Sn

B o

tic n
TA l

Crucial property if Ker A e IR the

Ker At Ker A f t

Pointwise we can solve the problem
Now parametrically
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Let A M E H M reasonable

F ath V IR st

Ker A n V o

Coker A ACV is a k dim vectorbundle

Atiyah Janick IR CohenA e Kim iswelldefined

ICH is a classifying spacefr k
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This thus works parametritally
pith V

I I
Eeseapretoricigreatabundler

as His iontailith

Ruth Vwww.ajiggg.gg
ta fil 1
Main techinal goal was that if Kentternth

KenA is not moved during thedeformations
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Find ntht and V IR as before

CokerBlue is a trivial bundle

Coker Bly the standard trivial bundle

Glue this bundle at the ends

Token B CokerBho nailt
thx s
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VectulHxs Vestals 24221

Thycokert not trivial

d I

iBisibengtysuspension
It ivi f g
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thin progress speculative

Goal Classify FI EM IH MEN xH

Whatis the suspension operation now

let É be a vector bundle of dim nu and

g E IR

a proper map

Then Sg Eto H IR 1H

Sgayy goes y
is
proper Fredholm
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But all Hilbert bundles are trivial hence

E H E Nx 1H M

Hence for every É we have suspensions

E IRuJÉ FY EM 1H

Only sees K theory class of E

U E IRD FPP M HLonger
ELKIN Ante

Veedu bundlesFoner Nxsquotient of twisted stable colourtopy st IN Nxs IF Eof N
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