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1 Review the type 1 canonical transformation.

canonical transformations c o r d change Cg;,p;)→ (Qi,P;)
preserves w [preserves PoissonBs]

Cf K c 26 : Type1 CT: I q ,Q; ) a r e independent

what doesn't work: Qi=q.; P;= p ;+ 3¥91 le tHW19
Example: QE9;e tP i ;Pepi . [Qi,Pj]=[9iipj]=8ij.

pi=Q¥i
"Generating functions" Flori,Qi.tl suchthat:

biff ; Pi:-ftp.iltnewlQ.it?.,t1=Ho#lgipitltftI-



2 Derive the Hamilton-Jacobi equation.

Goal: Find Type1 C T suchthat knew
= 0 .

Call generating function o f this special ( T ; S

iii.
in:÷::i÷i÷÷÷÷÷÷÷÷÷.....
...
Qi= ftp.w-CQi.la/

eij=o,
/ ,

similarly:P;-0.

0=¥Qi#-H(q;,¥,tµg Hamilton-Jacobiequation

Old; Hamilton: 2h firstorder
ODES.

H t : ⇒ i n n space+ / time
dimension.

Why???



3 How is it solved with separation of variables?

Most problems NOTso i r i sway .

I f 21111=0... 0=34+ Hl9ii¥.)

Ansatz: 5 --Ettwlg;): ¥E+ Hla;,¥),o r E -H
separation o f variables: difference i s here w e won'tpick

5=5,1911524%0
S=-Et-1W,19,1twilant...



4 Set up the Kepler problem in the Hamilton-Jacobi formulation.

H=P¥
m +

Indy-Ky. Canonical words: ↳Apropos
¥'¥+÷m¥'#1¥12-E=o.

Choose S I - E t + wlr.co):
E -teal'#14114¥12-kg

Next: Wlr,0l=h u r tWala).' pot 041012

a r e bothE -out.#CEN't'§¥¥¥!! const's.

dh¥=Pq,hotpot. Sofar:
5=fEtQ¥¥+Wrlr)



5 Solve this Kepler problem.


