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1 Define the symplectic form and it’s properties.

words (canonical): lat,pi) iel,...,NM

f i rs t order: g-i=¥i and p.iq?fgIi

Define: 5I=µ§
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2 Define the Poisson bracket, and discuss its properties.

Define Poissonbracke ( f ,g.]= JeffwIJ2yg
W I I -W I I

['gii.is?I?
IzgkwIszgL=8Iw
FTsY=wk!..............

" " " ' " ' " "' " '¥÷÷ :÷¥ .

↳ canonical: [qi,gi]=O; (pi,pi)2 0 ; g i µ j .
Connect toQ M : (xp]=ih
More generally: [ f,g )a m = i-hff.jp,

u p t o operator
ordering inQM)

Important properties:

" ["91923=9,#gig+ [ f ,g,],
}
L i e algebra.

3)l'Jacobi identity): [ f ,Cg,D)+ fg,[h,f))# (h,H ,g]]=0.



3 What is the “Poisson bracket equation of motion”?

For any function f i f=[f,H]t2#✓
Prod: 1 ) Holdsfo r f =3K; 5K= [Sk,H]=2±5KwIJ2jH

= wkJ2jHV
Hence: ail'sftp.a n d pike-toga
2 ) daff(q,p,tI=¥t¥i9.i tftp.p.i-

gzf#I2Ifw=I2JH= [f,H]
I f2¥20, f i s a conserved quantity iflonlyi f [ f ,H]=0.
leads£ converse o f Noether'sThin.



4 Discuss when a problem has rotational symmetry.

Recall: hag. formulation, w e have rotational symi f

(oncereworkingi t u p . . . crailellowerfreely) ((xixi,Xiii,
dixit...)

I n Haum picture: [Li ,I t )=0
↳ Hlxipiixixi, P iPi)

Angular momentum: li-eijkxd.PL#Y=ypI-
zp,Eijk i s Levi-Civita:

{xyz:kyzx=Ezxy=l Ly=zp×-xpz

Eijk= - Ejik= -Eikj L z : xpy-yp× .↳E y e : Ezy,= crazy= - I
Exxi:O = - Exx i



5 Evaluate Poisson brackets involving angular momenta.


