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Conside the Hamillancin septem

Ye = +Phig/ = fly y

↑ y(0) = ga

and the variational problem

=
4/% = Eem

Fam er Fig) = 5 PH/g

=>
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Hussian of H

We menthow thatG
·
First note thatJ is skew eyemetics and so a -

5 : /1
5-/

·
Secondly , if If is C", the Henan OP is eyment

General Mult : it A E Mn/t) is New symmetres

Ifn a field A Mm/1 is symmetres

Then tab) = 0 e



hoot : Fail note that for A, Be Mal

t/AB) =
A/BA/

Indeed

Grasswih i thaihstain
To more (8)

,
not that if t is skew eyemetics

(i . e . A =
-Al

andB in Symmetres /..o. S= 3)

h/AB) = /(AB)") =h -BA) = = h(BA) = - Grab

=
Grab) = d

Application :

/
By the thel - Caville-Jacobi Jamula applied to the

variational mollem

ada/411)
= G dee-

2

=
f

= det/4/11 in a fail integral and

det/ 4/1 = det/ 4/04 = det Fen) =



i Vorgie dadefa

-Sea
= In du = Kare

Thus91 a volume presenting

iii) claration : dar Egy = A
t From quations it and i , if devl1/gy = 0

then 4t is valume presening

= Anum It is volume queening , meaning fo

any openfounded set

vor ener Spea
= Sda = vari

=/data gofdee



dnum I gosuch that (dayof
/name

without ton I generalites that

(day /gi

El diy i content (admitteda

then FUC1 such that /dete/g/)
FgEy

=
Volaur = Side e

-So da = kar

-> Contradiction

fa (def/g)) =
2 Fr all goa



From the initial condition and the continuity I

/def/e/g, , on dedu thaa

dat/go
= de /d/de It

From the variational equation

//=It

414/

=
& Conside a smoothhanefamation : R R

= Anume a
is symplectic :

giy "I gry) = T

det gig))
"
=

T = (del g(y))) =
=

g is vetame preserving



Sina me are in &2, denoting G = gly

G = /91 9a

6556 = /9 go9
giga-gig= figiga-ge gar

-Far
texcoun

g en sympleate:

= de/G) = 1
and g(91 is both volume

andcientation pressing

It gla is volume and mirtation preserving

volg = /drel) d = Se a
G

= Se det/9/9 do



Using a similar argument as in D
, ii

H = de g(g)) = 1

↓
Fan the first past

=

gist[ gig)- My
↳ Because n=

-/ ,
9

=
↑
by definition

So , En n = 1
,

volume and mientation pressuction

implici symplecticity

is What hopen when me

G : gig/GHie
In thei case,



65 56 6"623- GeiGn Ge +Ge-Gigs

↑ ↑G2Gel-Gaz"Gi 610622-G22"G2

Counter-example :

Conside 6 =/
/ie . gle9
daG) =1)in eiena

En n ea , g is both clume and ciintation

pressing

get 6556 =
-T + T

So g/g) is not sympledic !



③ See the solution on the black loard.


