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Jets Bundle and Helena mie sections

Let f IR 1129 be a smooth function
the String of its derivatives up to order m at

the point is

Jj Ix fan film fix fenicie

where s consists of all partial derivatives
da già f with Ioi e li mi and Èvi s

We want to construct a Space which a priori
collects all the possible strings build up thought
smooth functions from tanto 1129

Let dis D s n the number of all derivatives at

the order s we are not counting repetition
dei to aridi aghi and Nn Èda m
Not that dei mi Ym and Nne cnn.tn

Let si e IR
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is the Space of all possible derivatives Cup to order r
fa a function f IR 1129

The ri Jet space for the trivial bundle 11271129 Nn
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Pon i J IR ira IN 1129 the project on

The composition p po po gives the natural
structure of the ri set Bundle
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Given a function section f R irritare
the r Jet gatton on the ri set extension off is
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Definition A section F Rm Cirm ira
is said to be I Con halo nome sector

if 7 f IR IRI 1129 such that
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Remark V z e J Rm.IR J poi Rm R

g polynomial function of degree dog Pi E M

such that

Jp presa z

In other words every section F IR TGR ira
is punctually halonomic

In the following everything is Smooth Gwen
a subset A C V µ manifold we denote by
0pA an arbitrarily small open neighborhood of A

Jets Bundle for General Fibrattonfibratone Étoile
Let p X afbrdtomofrankqovuv V.TV
Two local section fig Gv X are

called n tangent at the point v if
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As consequence ofthe Chain Me being r tangente an
equivalente over the local section of X
The ri tanguy class of e local section fi Gr X at

the point v is called the r set of fot v
We define X as the setof all r sets of section Il X

The smooth structure of this set is given by thecharts on
the
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which are constructed throught the local trivializottons

of X v 4 il 112 x ira

In a similar way as the enclidian casa

X e X cri
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Again given a sutton f V X the

Hat extenkouaff.is
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DI A settore F V X is said to

be holouomiciff 3gr far same

section f Il
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the form se x fan 8 1 fuori
for game smoothfrenatore f il R

We have the corrispondente
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In general it's veryimportant to understand
the honeoltrical proprietà of Hal X
in sec CX

p X V
GEOMETRIC INTERPRETATION OF F il Xc

We can see a section F il X as a pain f re
where f Po of is a section of X and t is

a field of man Vertical n planes over the graph

of f The halo name saltare ore those for which

these n plans are tangent to the graph
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su thegeneral case F V X vieni a

Fr Tfr where Fr v Xin io

obtained by photo PI X X

and Ten is a n planes field in TX am the

graph of Fn i

HOLONOMIC APPROXIMATION
THE WIGGLING METHOD

Question 1 Is every section F V X balenarmi
i e is Helix Secchi the answer

is obviously NI a 8
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QUESTION 2 Given a Sutton F v X is then

any balenarmi
section co close to F

ii e Ff v Il filacce
the answer is still NO again think about SI
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Any periodic function over IR has at least one

critical point so then is not hope to be close
to da

t
QUESTION 3 Let A C V a positive dimensional sub Manifold
F v X a section Is then any balenarnie
section Jj 0pA such that

IlFta II talk ce

Thinking about the example of S regarding it as a dunn

sub Manifold of the annulus the answer is still

Noi
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QUESTION 4 Given a saltare F 0pA X are

there balorarne sections close to F and close to A
The answer is finally Yes MANY but we
need to deforme nigella and we need at least i

one free direction where make it possible
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Before the main statement we look again the example

ofthe annulus Cl tot

Let s'CQ and we consider the rattan F S JCa.IR
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Look A with the following identification
and we deforme 5 in this manner thought
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We want to build a function aver Optics
such that DI ftp.phg il E i e

we want Ifa p 1 and dog ddl smell
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the problem is when we are close to the

turning points of the wiggling
Here the main importance of the the free

direction because we can deform f
taught the venable p such that
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fio p io and df è da dp

ÀnallThanks to the free direction we can correction
fanttunandyglue together all the little waves

and then we get f such that
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Halonomic Approximation Theorem Ihi
ft ÉTÉ and Alva Subcomplex of positive codimension
and F 0pA X a section Fa arbitrarily
smell E 8 so then is a diffeotopy wigglingKang
ht V Teco 13 and a halouonn.co
section Jj Oplita X such that
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Remarks we suppose everything compact

Polyhedron in the sense that A is a subcomplex

of a smooth triangulation aver v

a Thank
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2 Ne assume that Opti An c 0pA as well as

3 Ne assume V endowed with a Riemannian Mette
and X is endowed with a euclidean metric
in tl Op f V X cri

We assume F to be nolano mie in an

open Neighborhood of a subpolyhedron of A
B
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and È coincides with F over Oppa
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About the proof the main idea is to on

induction method over the skeleton of A
a



i
sinietti affittato

a

1 step 2 step
nigga the edges wiggle the faces
fromthe four theCorners edges

supposing that the gibraltar X Vis
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trivial am the.sinpliceswerednqthemoblem to the
euclidean case il considering Incipit and

its boundary DI

Theorem How Nomie Approximation OVER A Cube

Let Ik c 112 ke m K Cube on the gust K cooed

For any section
F Op I J Rm Pi

which is hola nonne dei par and

for arbitrarily small E 8 so then exist a

8 small deffeomogisnnhn.IR Rm on

the form tick Xm Xi Xm Xntfcxn.in
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t this result will be deduced from the
INDUCTIVE LEMMA

But first we need the motion of a Fiber wise
volonomic saltare

Def Let it V B e filmetto mai ex it I tre

a saltare F v X io said to be

of berline balenarmi if there exist a continuous

family of hahonomie section tethers with
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keep ai mind the cases I
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INDUCTIVE LEMMA PART 11
Let I Cirm F Optik Rm ira a

Cechov with the following proprietari
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Fa a nonnegative integer l r Fis
Filocinese hoborromic respect to the
trivial photon Tra I Ike
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along the cubes gite yecz.tt kEII kI
The last condition is equivalent to soy
Then is a smell 8 o and a familyofhobuonucisections Figli yet anch that
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Then for arbitrarily smell sia then exist N o

integer and a familyof ha levarne sections
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if inductive Lumia Itnet Port holds
then

Inductive LEMMA SECOND part Under the
candidiasis of IND LEMMA P1 there exist a

8 smell diffeomorphism

Xi Xi Xml Xi kun in tl Xi Xml

and a action
È ophlttl JYR.ir

such that
held and Eef on Op8ITL
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the section È Ibiza is Fi benuisendonami
with respectto the gibraltar
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