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Then 0^1×7:=T( STVY ☒ÑV[B))
with differential \o/ { [Birds {☒ I 0

is a
free resolution of 01×7 by free O(V7 = Tfs

-

(V71-modules
.

Note : sTÑ☒Ñ(V[D) is a c. chain complex of vectorbolts.
In particular

,
for each ✗ c-✗ it suffices to show

H
"

( STK) ATV:[ ☐D= {
" " °

¥É
° K -1-0

mpbx of vector spaces

⇒ long exact sequence ol vector bolts
-
2 - I 0

deg
d

→ STV.ir/oiAYKiaj-sTVi1o-kin-.sTvi1-.1R exact
sequence
of vector
spaces



⇒ exact sequence of vector
balls tññaba

,

→ s.TV/☒ AT → 5M☒ Has → 507→ BE
⇒

÷É÷;E"
""'

this exactness when passing to sectors
holds in the smooth setting !

So it suffices to show :

"
"

l D= {÷
""

K -1-0

chain homotopy H between 0 and a map §
to be determined .



H : K(V7 → K /V7 oh degree -1
,
a graded

a derivation
STVY ☒ IT /✓ [ d) hence determined

on generatorsZev H@ ☒ 1) ÷ 10-311
HII { [D) : = 0

§ :=dH + Hd calculate
, using

the fact that

= [ d. H]
→

graded commutator ;
hence since dd Have

graded derivation
cob deg + I resp .

- 1)
OI = [dit] goaded derivation of deg 0 .

§ : SW) rival -0
is multiplication by (K+l ) .

⇒ § ins chain hmtp to Oj hence it induces



same map on cohomology .
Hence cohomology is concentrated onto,K=o

Re:Co_r:VvectNbd7.,sechou&f
Zero section Z±

oasoi 01×7=(17111%1)
, %)

E. OCH,2☒
is :ÑM☐→ÑYvT☐)

in particular :
Ofdcñtcs) ) :=O( ✗ nhgraphlds))=(TATATTXIDD,4s)Fredrika

locus IS :X ->T☒✗ ¥É
algebra of
functions on
dcoitcs ) .



If ds is transversal to Zero section , then

HY MATTMa]) )
, ↳g) = {

'" G-HSD k=o

O K -1-0

originally , we defined Obscl : = Of cñtcs))
-

space of classical

from the derived point of Wien fields

we redefine

Obie : = O(dCñHsD=(MACTAN )
, Lois .

-

classical observables a lot of structure .

more explicitly :
1

' ( ICT✗ [☐7) ← dga
+ (shifted] tieodgebrg

deg -3 -2 - I 0

MATH THAN d-s-t-xid-s.com
I

→

i



i / I

digoe.si?I:IE.Ympaea.II::#
( classical mechanics)

Iet: M mfd .
A sympbeh-cst-m.tw on M

is we SECMI S.t.

47 dw = o

fil TYTMI silty
✗ → ↳w ⇐w/ (4) =wHill

+ →

Ryn , { physical states vector Gelds
•ta mechanical } is typically a symplectic mfd .

system

EI : appoint particle moving in a Riem . mfd ✗

{ states } = { geodesics in X} =~T✗ ⇐
them .metnzT*✗



for any mkt ✗ (without any structure )
,

there is a preferred symplectic structure

on TX :

W = do €524m

② ( (✗
, E) , va ) : = { (IH) c- IR

¥ I:X Tanz ,
#✗I

wea÷:¥im÷÷÷÷÷÷÷÷÷
c- M ( symplectic mfd ) .

Ref : given fe ( M)
,
the associated

¥I¥Y÷;;wa ×,

lxfw = - df



← convention to be

E M=T*R=TÉÉTE "" motivated later
.

Coordinate
functions : 9 ,

P

T
"

"position
" " momentum

"

homework =

'

c) ② = pdq and hence w=d0-=dpndq
in Xq= - Ip , Xp -_ Iq .

think of functions on a symplectic mfd M
as
" observables "

.

Def : Poisson bracket : 2
, } : CMH CMMI →0447

M symplectic
{ f. g)÷ ✗fg=dg(✗f7= - 4×gwK✗f)= - Wag ,Xfl

= way , ✗g)



Lem : the Poisson bracket gives CW the

structure or a lie algebra , i. e.
• ( skew- symmetry ) { f. g } = - {g. 13
• (Jacobi identity ) : { { ftp.h3-Hg.h?f3+Kh.f3.g3--o

*
{f. sigh}}={ { f. g) in} + { g. If ,h} }

i.e. { f
,
- } is a derivation wish. the the

LEE bracket .

If : homework

-

CMMI → 1-(TM)Lem :

lie alg .? if c- Xf
←
lie bracket of vector

fields
given by 4,3 iy a lie algebra homomorphism

,



i. e. [ ✗f.
✗g) = ✗ {f. g)


