
I
.

T*M has canonical l - form

Fest#M) defined by 0µg , ( v ) = E (tho)

( here Ese TIM ,
ve Tex

,
} ,
# M)

,
it :#M → M

. )

• Let a E 52144)
,
which may be viewed as a map E : M -5*14

.

Prove 2*-0=2.

• Let (x
'

,
. . . ,x

" ) be local words on M
, and let (x 's . - yx

"

,
P, ,
"

; pm )
be the induced coordinates on #M

.

Write f in these words
,

• prove that r = do is nondegenerate , hence a symplectic form

write r in local coordinates defined above .

• Let IR act on T*M via p : 1R×T*M→T*M ( t
,
ix. es ) ) t Cx , et 's )

compute E=f* (Ft ) the Euler vector field .

• compute her .
What are possible eigenvalues of LE ?

• Functions on FM : besides basic functions IT
# f

,
ft IM .IR)

,

there are the linear functions : Any vector field ve # Ln)

defines a function fr : ( x
,
E) ↳ { (vix) )

if ✓ = vifxi
,

compute fr in coordinates
.

What is LE fo ?

• r
- ' Idf

, dg ) - { Fg } defines a Poisson bracket . write { f. g} in local cards.

Compute { to ,
#
*

g } for ve HCM ) and go. CMI
.

what is {fr , Fw } v. w c- HIM ) ?



• Given He C- (HM , IR) ,
the Hamiltonian vector field is

XH = -Si
'

@ H) e- ACTH) .

Prove [E
,
Xu] = XCLEH) - H .

• Describe the Hamiltonian flow of Fr
,
ve # cm) ,

in terms of the flow % of v itself .

• Let
g be a Riemannian metric

, g-
'

ETC S'T) its inverse
,

and Fy : FM → R the corresponding quadratic function
givenby fg(x.8) = g-:( 3.9 ) .
Prove Xfg is tangent to the unit sphere bundle SLIM )

what is Hyo , Xfg) ?

• Let F -

- IR → 1-
*
M be a trajectory of Xfg , and let

V = Timor be the base path . Prove V is a geodesic -



2 . Twisted cotangent bundle .

Let we ACM)
,
dw=o

The twisted cotangent bundle may be described in two

equivalent ways :
A) TIM = AM

,
but equipped with the symplectic form
St #

*
w

B) T*wM= II #UH for an open cover {Us } ,
where

-1*4*7 ( x
,
-5 ) n ( x

,
Est Aapl" ) E 1-

*

Upa ,
where w/uEdA , and Aap = A

.

- Ap trap) .

• Prove rt #w is symplectic .
• Show A) and B) are naturally equivalent .
• If M is prequautized , meaning that there is a Yiu bundle Y

M
with Hermitian metric h and Unitary connection 17 sit .

2¥, ( FP ) = W ,
show that TIM is also prequantized .

• How is the geodesic flow affected by the addition of w ?

• How is the Poisson bracket affected? what is [sit, @tt*w5
' ] ?

• An easy way of producing the symplectic S2 is by

symplectic reduction 1%1
Explain how to construct 1*5 and TE S2 via symplectic
reduction

.

What if we want to obtain the peqvautization via reduction?


