











































































































setting 4 Jet Trensuersality denudate
F

o 6
Next step incorporating Leefuez
A very basic minimalist version

J X 1 Xx IR X

j't Ldf f x TIX a section

2 a J X a proper submanifold

thanh j't tr z for an open and

dense set of tee
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Cen replace Ttx by taxi
dfhZcT X for an open and

dense set feckx
k 2

Pt Replace 2 cT X by Zx IR CJ'X
dt by jtf














































































































Reh much more limited clan of
mops
sections of T X R'CX
tested
a df is closed x is exact

d a condition
outhe derivative

PI hu sefunct ion

set X D Z I cT P zero sections

f mouse df A Z P in T p

open a dense condition
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Move details on transversality
approach byp.es
etTEYyiBanyagaHurtubise nosed on The

idea in this pf
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On the pf of ordinary trousversality
FollowigGuillemin Pollock
Assume X 24 are closed for the sake of

simplicity

Lemme E X E Y Ee It e
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It 2 Ie AZ tone EEEA

Hint I
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M Z smooth submanifold of XxE
claim i Iet 2 e is a veg value of it In
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Lemma Trouser thus

iEi Ee f 4
E is a submersion Calveedy or A secondfactor

Its Z H 2

Ioe Is 2 for almost all e
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Now when X is coupect

Toke Yes Rh
Come only about smale ED LEI

Take F X 34 and extend to

to a submersion

I X h Y

smfh life

It
Fisette is good

Finish the pfos before
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B ExifMorsefunetions
Partinightfunctions

Lecture 8
Recall 0228

I closed manifold 1232 e g
Thm 1 Mouse functions form an

open and dense set in et CIT

F I Dum from now on

Dc 112th

Denote by h the proj to v IR

I oe
m

ho
Eg the heightnuetion hx

Thm For an open dense full measure
subset of m bois Morse














































































































Thin 2 Th m d a fee
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Rink Milnor's Mouse theory
A related but different argument
M IR
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pf ofthm2

x pan E.I hypez

tee.IThe 112
htt

G I 8h the Gauss map
x Use e unit outer normal

se

E K seas he

Pnop h EE.to eg.ualuesofG

I sards
nm 2 when I is hypersurface

Pick we F Ena convenient
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pf proposition Geps E Enn
Sirhan

g grg d4gispnou
def

DG Tp II
Now we can assume locally
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6gal relate A p to
D
Gp

P qeps
Fist of all
Cen anume g is a quadratic form
g be Ip Gd t.com

do not affect DG
can drop fromthe calculation

g 12 Ax x A AT
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K 4 DGP A

Cp is a veg pointof Ip is non deg

exactly what we need

Pf of ten claim
Use vector 2313

It highest calculus

I t

GW_ j g Ges sax a

Ititgeset too

Aze too

at p Doe A 1

This finishes the pf
in the case where I is a hypersurface














































































































General case Phe 1Rntkti m

The Gauss map and Normal bundle

Np n to I c Rhx1Rh

Hq a e Ix IR I oetP normal to P
at q

q
Vr I dimNp in naker

v Np F I vector bundle
of

SNP Me the unit normal bundle
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should think of M as the boundary
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Pzp_I 0 are veg valuesof G this Morse

I and
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Pflouthue
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write g s F
the height function

By constraction g Cato Dg Eg's o

Node as before care only about the

quadratic part of g
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Anappliere added

MelRh hotel _Lagos proj to0212
A

ft Kh
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what we have shown is Thet
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Next Lecture Short

814 Digression.ie etinM ose

homology Ret Jost

Recall
ski ppim.IS
quite technical

Is any
reasonable spat
HMI is a graded unital alg
Product cup product u

Eg Is a manifold in HdpCII H CI IR
Ed u Ep Lap

u

Assume now I is a closed manifold

Intersection product
a b e PD e PD a PD bi

la bl lait lbl n

unit EM
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Key pt the intersection product
has a simple interpretation
in Morse theory
Even two

setting i f I 222 Mouse

CM Cf Mouse complex
gym f H EP Mouse hom

Interpretation I HM t is a module over

EpJDHI'H CP HM t HM.tt
D ean achonofH LPJonHM l

hbEHlI b E B'T a cycle
a e HM Cfl a _EAT A Episei C CM HI

Fede
B A Epi B see need to def this

Think of B as a generic immense
submanifold of codim e

Discuss
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a finite set when
hold Bos generic

There

0µLB w BD w
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The resulting map depends
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Interpretation I Product on HM Cf
intersection product Cpj

Product on cM Lt
he two functions

Need to define fidelity
cM CfiI CM Lfz CM Cf tfa
Seay 2 x y Z zeeufztenhe.mg

plz Moses 14cg n

Idee e Replace'D in the previous couch

by Willy informally the
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For a generic metric a fiutely
many such Y shopped traj
and there He is ex y z with signs

As defined it's not associative but
Onex y Omx y xD my

C I think
and on the level of homology
we have

HM Its HM Ct HM et
I n 2 4 3

HIP H I H LI
intersection product

Rink other homological features
of I also love similar
descriptions via graphflares

Rmd Wow't
H Cpa the Pg theCPA I
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