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1 Define a symplectic manifold (heuristically).

Lagrangian 1 ) find config.Space: M , n - d i nmanifold
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• closed: 2IwJkt2JWkI-12kW-4=0.
• hon-degenerateis w " exists. (WIT)
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3) pick"any"function #inurutaniltoniani.
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where[ f ,H]=wIJ2If2jH.



2 Define a canonical transformation.
symmplect
ic

manifold.

Goal:findcoord. transforms, t h a t leave (M,w) invariant.

Sucha card. transform i s called canonical (CT)
How does w

transform? Tofigure out, ¥=o,and
f .= [f,H]= w'=J2IfJjH=w⇒(§¥z2¥

Need: f=w⇒tx§¥%¥ u s e chainrule:iii.
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3 Give an example of a canonical transformation for the harmonic
oscillator.

harmonic oscillator'. I t = PIT9% (m=w=l) (step3)
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Ex. 3 : l i f t (98%1%114).
"sincethis i s r o t : I t
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4 Show that under time evolution, the mapping ⇠i ! ⇠i(t) is a canonical
transformation.
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Use Hamilton's eg : §
I = [SI,H]
5-la t te si lo,

+ a t

[jI¥j"

2§}¥¥= 8¥t at-w#2,2kH

checkC T : w i s e
25,544
1,

w e ,
28¥41,

H e =
870=581

tdtfsq.ws#M82
FmhH+wIn-
Im2gkhtwEssI]
+a tGiant-7+243=0.


