Harmonic oscillator phase space
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The simplest example of phase space is probably the phase space of a harmonic oscillator. The
Hamiltonian of a mass m moving in one dimension and subject to Hooke's law is
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Hawmilton's equations are
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These equations are equivalent to
X = — wtx
The solution is the usual
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In addition, the Hamiltonian is the total energy of the system
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All of the other possible trajectories are also ellipses, which are either inside or
outside the one shown in then figure, different possible trajectories do not intersect

each other.



