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Now we are ready to make use of our parameterization: 

Xo = Re akYk s( )eiψ k s( )

k=1

n

∑ ≡

ak Rk s( )cos ψ k s( ) +ϕk( )−Qk s( )sin ψ k s( ) +ϕk( )( )
k=1

n

∑ ; ak = ak e
iϕk ;

 (39) 

with 2n constants of motion coming in pairs of amplitude and phased of 
ociallator {ak ,ϕk},k = 1,...,n . Starting from this point we will use real 

amplitudes ak → ak  and separate phase explicitly: ak → ak e
iϕk . 
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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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