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Ne introduced
gun of distribution

and we ing to danify generi casa

← propnly which holds

generi = open and dense for que and deve
set of distribution .

A distribution
, we work on a neighborhood

of a point qoem ,
din Aq = k

and a is braoket - generativo .
2 Ekcn

What we exploited ( nnlhout complete proofs)
genus of

° tuo distributore are equivalente if their
local

crash ardita § : a ↳ Ì

Nata that singolar curva are presewed by

equivalente relation aborre ( check if you wish ! )

⑦ In which comes ungula cum determina

the distribution up lo equivaleva ?

We My to auswer in generico situation .

The theorem of Tacubczyk - Montgomery says :

• if n- K 73 then the pnqnty that

Age spam { Icq) / y singolar } ( P)

is Open non evnpty .



• if monarca (Nik) is not fat pair of indios .

-cflaestthen the pnqberhg LP) is generica natura
.

next casas which are missing : c. dimensioni

n- te E 2
.

Case n - K = 1 ( cnank 2 distr
. )

we have tuo snbdasses

a- 2in
,
ne 2mA pachistane

are equivalente
→ Normal form of Darboux to Heisenberg .

distribution
( in this can Pfaff H to ) . locallzi

To descritte a is beker to use equativa
( which means at ui t'n)

Atg = spam { cicqs ) ci = 1 - form
non ranishing .

A
;
km hilq) in limes

-
concise Pfaff Hto ⇐ hindwa

. . .
adatto

✓
normali action of a

m

Darbanx theorem ⇒ NE E
'

mi dai .im + drama ,
i. i

n

in M = IR n = Zmtl
.



(2) ne 2M ke 2mi ( quasi iontact)

generi condition means rank Ha 2in-2

t the Pfaff is renosiin this case thrash back at not dai drop

point we have one abnovnal by 2 .

curve
.

Hee of come the tangente vector of sing
cum carnet spam the distribution but shh

ah mah distribution are equivalente
m

←
normal farm

Normal farm we Ì ai ddi.in but not

in at zero
( ie qoto )

singolar curva are generata by the Motor field
m

E
'

sei I recale lhatq.to ← Lights!
in asci

rais : le = 2

[
mate
,
ion

then is no a general result
,
ne say

sonething in Smau dimension
,
ie ns.mail

.

start with K --2
,
n any

A = spam { Xi , Xa) hilp , g) =L p . Xilq) )

È = ftp.qi/hzcp,qI--haCp,q)-- o }



We denota hiz : e { ha , ha} associated to [X.
, XD

then we can iterati and build

his
. . .ie ( p , 9)

= cp , [ Xie , . . - , [ Xie .. . Xie) ) (g) 7 .

and we have { hj , his . . .ie } -_ hjis . ..ie .

The matrix ha (%
,
%) recale His kxk

so bere 2×2 .

detti . hi Pfaff Hahn

Hee we also have that

Chiara = ftp.qi/ha--hz--o,hsz-- o }
Ah eqnatwns are linea eq .

wrt
p .

generi Thar , n TIM is a codini 3 subspace

condition } in TÌM ( codino in at )

[
exucise : prove

that this is eq . Pfaff -0 is

a regular egnatm Ccnth umano dift ) .

the name
The generici condition vi equivalente generico

- / conditi

Xp (g) , Icq ) IX. , Xikgo) are his ind



a-1¥
chiara

Esfanghi , È } 1di intersechino

a.tieniti i tangenti Char,
iff it vanish when allhied taglia

→ the fnichmihatdefin Clara .

<
mtcnmenieìturhr

hizltt ) - o ⇒ { nihitnzhz , 4,21--0
U
,
⇒4212

→⇒ U
, him + "24212=0

NE thnz ht )

The generici condition Soup that this is a

non Trivial egnahm Chin
,
hair) # loco )

this Soup that if dl IX , , Xe , l'X. , XD I

then d is not alhogonal to at leait

one ainong [X
, ,
[X

, ,
Xz)] ,

[Xz
,

[K
,
XD)

.

Char
,
= { de at / di spam { X. , Xi , [ X, XD} )

chat
,

= { beat 11¥ sranfcqexixithekex.hn)



Nin abnnmals look to H ) andhra
,
= - hai,

we get the 422 ,
←

Uz ' him

and I = h«È + hinhi

i
mie abnnmal are solutions to this eqnahon
with he h

,
- lento and hai # hirito .

For n=3 we have that no abnormal
.

a- 4 simplest codini 2 case

in this can the geuuic condition sayn .

4 = dissi spam { Xa , Xz , EX , ,X, ] , [X. [4. XD , [Xz , [Xz,Xp))
÷

This is cwlled Engel distribution

TIM is 44
,

Char, n TIM is 1 din

up to mulhplier just and
t
⇒ one asnamal

thrash each pt .

Hera also abnormal do not spam the distnb .

But the set of all abnormal curva are

vs Engel distribution are all equivalente
[ agavi in generi situation .

( no prof ) .



When ne 5 Canton Distribution .

generico condition is that the fnt 5 braokets

me li md
.

5- = 0hm spam { X. , Xz, [X. , XD ,
[X
,
EX
, XZD , [Xe, XD

Nera Chiara = cttara
Chiara n TIM is a 2cL

. swbspace

In this can we have a 1 fa . family of
abnonnal unica ( up to moltiplicativi)
and the pnojechm is a linear isanonphism
with the distribution

Proj : Chiara n TIM → Aq isom
.

I - sic»

/

solution of the equatm I = ha,È -1hm È

LA ns non obseve the case

ne 5 a K = 3

we don'm that her na chance to have a

normal form .
htm discnn sud a possibilita

By an henri stia reasoning .



Indeed if then exists detto transtorniug

singolar urlo singolar then we have also

a detto which sands disk
.

to distnb .

GRASSNANNIAN

distribution
qi→ Aq E GKCIR

") Smooth
+ kcn-K) dai

manifold
IGRASSNANNIAN

Grecia
" ) = { WI Weir ,

divini -- K }

we can duscribe event W as the graph
of a linear map from IR

"
x-D

""
.

So the space of genius of rank K distribution

is a Kin -K) real function def miri

A change of variabile § : Rm - ITE

is
a

vector fuit . , . _ . En)

gnven by n scalar function .

If n > 5 K=3 then he 5

kcn-4) = 3.2=6

il "

we have len function 1ham distribution !

We have kln -K) - n frnchinal invarianti
atleast



We have a hope to normalita if Kin -K) - n EO

k¥1 Ken-1

↳ ln - 1) o 1 - neo ④ !

and few other casa
.
( as K --2

,
ne 4) .

For k=2 2in -2) - n = n -4 EO ⇐ ne 4

going back to the case a- 5 K=3

Chiara = At
,

Char
,
n TÈ M ci Zd

.

dimspm {Xi , [D.Xd) = 5 ⇒ chat
,
= Chaz

O
bere spam { Icq» 1 a singolar } = q.

I
can remore rank 2 sub distribution
the spam her

0
A-
q.
c A-

go
we have abnonmal sub distnb .

News not dear if we can receiver a from ao

it turn out that yes ! lndeed it holds
EQUIVALENTE OFABN

( A
°

)? = A
'
t [ A

'

, a
'

] = A ⇒ eoviiv of DISTR

( grandi d'= stantii , EX, .fi/XaED}) .


