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I decided to “spice” your home-works and your online classes by offering STAR problem (#12) to prove 
that any Canonical is locally symplectic and any locally symplectic transformation is Canonical. It offers 
you a possibility to deep into Hamiltonian mechanics and increase 5-fold score for this problem by 
offering your own original solution…  Here I am using a “short-cut”  for a specific (not a general) case.
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What we learned today
• We expanded parameterization of linear motion from complex 

notation real number notation – naturally the resulting motion is the 
same

• We proved that symplectic transformation is equivalent to a 
Canonical transformation

• If transformation matrix is a solution of linear Hamiltonian system 
XTHX/2, than this Canonical transform removes the XTHX/2 from 
the Hamiltonian

• We defined two sets of oscillator coordinates and momenta and 
showed that this transformation is Canonical

• Than we made transformation to action-angle variables, which 
comprise Canonical pairs 

• Using variables will allow us to study a number of phenomena 
using perturbation methods – next class will be devoted to this
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