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Eilt Corank of at minlm.nl rankdfx

Corank product formula Thun 8

For a generic f
Eilt is a subauf of M with

codim Eilt i In mfti
c rank at target

Proof linear cash

2 Smooth can transversality
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TY V

iüdy X
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How to use Thank to prove Tun 8
Sketch f MDR IR

df M Home RTR x t df
Lemma9 Hom IRIN ranhrlin.mn

cHomlRYlRYissubmfofcodim
m r nr

WTThm
Generically ff In Homer MIR

Pe.pl dfYHomTIRYlR is a robust
with codein m r In r

Whats the problem

openness of s bmf
Thun 8 for a ge map f
We can't translate an arbitrary
perturbation df into the differential

of a map fe Man

We need another way of looking at differentials
of maps
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Det ForM.Nmfs f.g M sN smooth
EM Y fix geh we say

1 f has first order contact with g at

if df da IM IN

2 f has k th order contact with g at

if df TM TN has 4 1 st oder contact
with dg at every point in IM

This defines an equivalence relation denoted

f g at Exercise

34M N set of equivalence classes

under at x

on fc CMM.nl fcxs y



4 IHM N U IHM N
Kay c MXN

An element er in IHM N is called

a k jet of maps from M to

NS.letoEJMM.NThen there is a pair
x y with one 34MW

is the Source of o y the target
S 34M N M the Source map and

t 34MW N the target map

6 The canonically defined map for f M Nsmooth

jk f M IHM N n f e IHM N x fix
is called the k jet extension of f

gem vs k jet of maps What's the relation

Why the recursive defa Covariance

What a 0 jet frog at E fix p
39MW John MXN



f usw what's jf M MXN
Thegraph Tlf t f

eg
A 1 jet from IR to R is given by

y l so I R.IR UJCIR.IR
yxDEIRdx

Y.at f Rs

more generally in local coordinates a k jet
may be represented by the Taylorpolynomial
of degree K i e

f g McIR IR smooth then

frag at fix 2 gi
P Ha ja
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Induction

for all 0 EINE k
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with sit Hof where tT omlTM.TN tMxN

For k I jkfM.pe Jk MIN
M
N
MXN

are smooth fibrations but get vector bundles

unless MIR

Two natural operations push forwards pullbacks

h N Nz smooth induces a map

34M N MIN

3444,70 hof e IHM Nz hey
f Man repr 6 43 0

g M Mz diffeom induces a map

g 34M N 34M N

JIM T II fog c IHM N ja
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Exercise both well defined

We'll establish some more properties in the
exercises For us most important is

2 trm fo.MN mfs

I EIN IHM N is a Smooth uf

Q Whats the dimension

MZ IHM N are submersion
sxt MXN

3 IS f Man smooth then jhfe.MsJYM.ir is
Smooth

Proof
I We sketch the construction of charts
Let Pkw be the vector space of polynomials

Kkk
pit tm E G t n Ein EEHtt

and set pkm.es PI
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For Uc IR open and f U IR define

If U Pin by x t Tiefe the

degree le Taylorpolynomial of f at

minus constant term

If CIR open then there is a canonical

bijection

Tur 34kVUxvxPI.nox Yo Tief Ko Tufnix

where x Sco Yo Eco ie oEJYU.lt

f U N representing on f fs f

This is well def bijective

Now for 4cm Von with charts U 4k112m

and 4 L cm define

Tur Tür 34kV Uhr P



Declare these Tear to be charts a tedious

but straightforward calculation establishes the

smoothness of card changes

2 Follow by a tedious but straightforward
calculation

3 locally f IR Then jhfi.U JYU.IR
111

is given by UHR P

jkfcx.se Xo Yo Tief ix Tiefsee
T T
all smooth in

partial
derivatives

now use charts
Dan

Locally I Mi looks like Ux Ux Mmm and

S Ux Vx Min R is a submit Given f smooth
We have

If Jf Smi if men I
or S

i
if men


