
 

Discussion tomorrowat 10 11

Essay for a maximumof 540 bony
5 10

Both July6 tutorial lad 112 areposted

forPEA Choose a k dim subspace

DpCIPM
ht D U AP GTM

wecall A a rank K distribution

forPEM picka basis X pi Rap A DP

Thisdefines K vectorfields Xin Xu defined assections as fallows

Xi My TM
P to tip

Remot Any Choice ofvectorfields Xi Ma that are linearly
independent ateverypoint defines a rank k distribution D

defined by Dp Xp Map

DI A rank K distributionD is smooth if

ifeng.sn tggiitra3



A rank K distributions D issmooth it tPEM FnhbdUA
P and N An EECU s t Aq span Xia i tug Heo

If we say Xi Xu is a local frame ofD near P

Def Asection A D is amp XiM DETM s t Tox Id
If D issmooth Then wedenote by P D the spaceofsmooth

section D PCD
Gift

Question Let Dbe a smooth rank distribution

forPEM doesthere exist a submanifold S containing p
with property that

Tqs Aq Ages

DI Sucha submanifold is called an integral submanifold J D

Def A smooth rank a distribution D is integrable if

foreveryPEM 7 anintegralsubmanifoldofD containing P

Ex 9 i Let had Theanswer isalways yes by theexistence
integralcures anyrank4 smooth distribution is integrable

let D be a smooth ranteddistribution LetPEM
Let X bea local frame of A nearP span Dig Dq

tabThen F integral came 8 J X startingatP

Ey Theintegralcame8 Ax defines an integralsubmanifold
Y D passing throughP
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XandY define a smooth rank 2 distribution Dof R

LetP 01010 ER Doesthere exist on integralsurface J D

gey S Xy plane
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Handy define a smooth rank 2 distribution D J IR

Deniz span E3 1933
Does thereexist on integral surface passingthrough
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His appeal
3C3

Zard

IDP
b

Let A be a smooth rank K distribution and
fix a local frame Xi Xu ofAmeer P

Suppose D is integrable
Lets be an integral submanifold J D containing P

Whatdoes Assignment a problem 2g say about
Xu axe

Xi Xi E PLA
or equivalently

fix Eck te force Ecco
la

This is a necessary condition of D tobe integrable



In fact it is also sufficient

Def A smooth rank k distribution D is

involutive if forevery local frameXi MayA

Xo xD little for di eco

This is equivalent tosaying that PCD is a lie
subalgebra of PCM

meaning PCD is a lie algebra withthe
same Lie bracket definedon PCM

f i PCD x PCA MD

Frobenius Theorem Asmooth rank k distribution is
integittinimik

by 2g

E Nontrivial


