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We formulated a testi anteriori to mderstand

whether a curve Htt vi t'M is abnormal

a not

←
symileohc form
←

annihilation of
A ,
Living ni t'

M

Theorem Consideri TIA, nestrichzn of t to ATEÌN

Htt is abnovnal ⇒

{
the at

catena
jctseker Mat -

t
kernel as bilineari form

we have 6
,
i Tg IÌM) x TIÌM) → IR

TÈN) e Kerala, = { seta È ftp.tyat ) = o }
recati 6 is non deg ⇒ no kernel

,
but its restrichm nicht

have

recati that her t means alhogonal with respect
11

to t
,
which is treated as a show - symu .

Inner product
"

sane terminologie from symylectic geometra .

RK ( Darboux theorene) locally avery sypnplectic
mani fold is equivalente to ( RFI )

a- I' dp , ndqi
i. i



A syuylectic space ( E
,
g) / MY

linear algebra .

I vector spiace , T bilineari show syin . form
non degenerate .

A syuylectc mauifrld ( N ,
T) is

pan by

t bilineari sveni syue . bnl . for on every
tangent stavo . non degenerate
⇒ T global on manipolo✓
✓ we add a strong condition

not presenti
nhen

you
mirini this in their geometrie .

this requirement is the Key for barboni theorem .

Shu the good properties do not delend on the

Chain of local coordinate
. this is an example .

ht h : t'M → Il smooth ,
then are can prove

that È c- Vee It'M) satisfy}
d. a. ri ..int:7?::intrinsncchenacht

.

of Ham . Net
field.

no head to be segue .

E
nata that a bilineari noi degenerale form

nominati
"

÷ :
non.mn/:I:

* A Maps
A : vi → 4 Air) : -- Bir , . ) →

dhtoh



then one can introduce also coordinate

Independent chef of Poisson braokets

4. g
:# M → IR { high» # TCÈI» , J'AD

girar a subset of a symphonic space ( E , r)

one can define As steri nth
. complimenti

<

Se E S = { EEE / ME
,
si = o }

snlsspace .

If t non degenerate drin s' t drin s' = drin E
.

But nota that the situation is differenti from .

visual athogonalrty .
For instante tir,vi = 0

so avery ad subspace is alhogonal to itself .

< L
stile ( s ) = 5 ← start with si snbspaa

dheinisecst )' = spanish .

Then we have all ingrediente la vndentand

The meauing of
title kertlal CA)

recati that enery abnormal dit) e Ata ,
( due In the condition hildth-oi-t.ie )

henee it malus senza to aste ca)



24×7=0

So we have that on " gshewathogmal .annihilation
ontm

.I

tilt ) e Kerala , ⇒ Ict) e Talat)
"

Reiko .

ut un computer non A = spam { Xs , . . .
.
Xk }

hi (d) = e p , Xilq» linea hauiltrniaus
.

nsnng usnal coordinate ( p ,g) EHM .

A
'
= { de ÌM I hill) = o i -1 . . - K }

then

IA
'
' { Eetsctm) / dghi-oi.i.ir}

hneairahtn

= À kerdihi
i. I

but recati that for every function we have
→

km dal = h
'

mia dal = tl . ,è
'

)

t.ae?eiini
<
✓

Cheek as an concise!

( l'
+
At ) = spam { È in 1 iei

. . .
le }

In the end we have
.

ÌLHE Karla, ⇐ TILHEIIIATÌ this is our
drltuential

⇒ ditte stantii A) ii. i . . . a) I minatori !
K

⇐ IA ) = riattivati)



Computing ABNORTIALS
.

Ut in crisi dei our At and the t

at
any point beat .

Recati that Tales May be degenerate or not

Aibnorrnals live my on the set Wheve

tapas vi degenerate

Chiara - { feat / Kartala, # lol ) cat

charactersite variety
In general it can be a complicato set

and not a smooth manipola . Snnehmes

we can see that it is stratifica into

Smooth piena .

This variety can be empty also

( recale that t to so nhen we write At

we shonld remore the zero seanma)

in the
"

smooth part
"

of Chiara we can

determina geometri cally the abnermabr .

meritata-← ( p)

pit is
transvaal✓ a smooth ten

of chiarawehcfwfeneuhm



µ
in moot points .

In most exanyles we MH see this intersechino

in Id and depne a line field on At

It mears that abnrrnals are integra amm

of nome field .

Then we May have pants where

mi
• dimensioni of the intersechino inneases inueases

the
• Points urne Charta is not Smooth ) definita .
Now we make compilation on a boris .

ht X
, .

. . Xn our boris for the distribution

D= Stan { Xi . - - Xn }
hilda e p . Xilq»

the abnonnal condition presK

itti . Inithhildlti)
i. i{ hiinth-o~FYIIIEI.at

¥ hittiti)Ì , njttithj , hi ) Althea .
iii.

. -
K

We can introduce the matrix

stasi sym .

Htt) = ( { hi ,hifi») Matrix kxk

ij-t.ie
atcveryk .



So we have

Health alt) eo e nette ker HAITI)

Notre that if k add then H necessari ly
have a kernel

,
Karen it might not have .

( for instava in 1st part we have stndred Kaz )
.

We can now write equatore for Chiara .

Char
,

= { d I him = 0
,
det Hideo }

i = 1 . . - K .

I[
equativa which are linea in

p
.

Assume K add
.

Then Char
,
= At

indeed dit HA) = 0 for event d due to matrix
show - segue .

As show - sywncn .
matrix of add variabile

. geneically
it has 1 - dem knueln .

htm consideri the " good
"

part of At
where in the

Àt E { de At I divi kung) =p. } ✓ piante CP)
dove intersect

.

in 1ohm

This subset is foliated by line distribution
.



whoa mtegncl avverare exactty the

abnounal nxtremals . Thnough event front
of It we have a unique abnormal .

RI Any reparam of abnormal is abnounal
.

Chere no nutrie so no length panane ) .

Ne nright have sing pants ( It not closed )

÷:
.

ninna

wigth be a font wheve

-
drin of into. mueases

At

idea : study behavionui À ' but dose te

singolar pants

If singolar points ( ie . pants in at _ È )
are not isolato

,
that can be complicate .

Assume Keren in this can

Char
,
> { di hildteo , dat Hideo }

iii.
-
k t

not me . zero
.

IL
.



digressioni of anty sym .
Matrix .

ut A' = - A be stavi - symmetng .

we have I dettati - Pfaff CAI
t t

degree 42 .

dlgreek@Hnrespeettoeutnied.TheequatrmdetHlH-0 is reduced to

Pfaff HUI -o which is of lower ndn

Nata that Pfaff Hui --0 is an eqnatm of
J degree § ni p .

1=419)
which is nonagenaria -

Real solution of this algerini eguahm
( for q fixed )

guru AK - A - its spectrum has conpled
lrgenvalnesi

treat A as an antsym .
mh

. fan .

Mln
, g) = c Aa

, y) where her c
,
> mi È
end

. product .

This is not Generate if and my if
- this expremm ci

sia
. . . ad = Pfaff vol the pfaltion .
-

Kia times
(
standard di volume



A
#
= - A

special = { ti 4 , . . .

,
ti dia } ai > 0 .

dettate atti . . . di ← product of squash
Pfattla) -- 4

,
. . . da .

← simile product .

ln at we have a ¥ degree eguation .

pfatt HAI

/-
wrt 2h variabile .

In the Smooth part ( nhere tpfaft # 0)
roots are simple → regular zero .

^

We denota it Char
,

Forqfixed drin Aof ' n- k intersechino with

dini chiara = n.k.ro/memmeguahm
9

When Ker HIM is transvaal to Char
,


