1 Homework #8

Consider the Hamiltonian system for the harmonic oscillator. The Hamiltonian
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The corresponding system of differential equations is
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Therefore, we get the same set of differential equations as in (1), so the
transformation preserves the form of the Hamiltonian equation.
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which are different than the equations in (3). Therefore the transformation

is not canonical.

* =e”, we can set G = G(z,7").

By case 2 in class, we have
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Thus, with z* = ¢, 7% = we™? is a canonical transformation.
. For G we have
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But since G, =0 = H* = H. Thus,
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which gives us the transformation is canonical.

. u* = Jucos(2m), 7 = \Jusin(27).
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We can check that % = %7 therefore this is an exact differential and
we can solve for G such that dG = 7*du* — wdu. Specifically,

G= %sin(élﬂ') — um.

Thus, by problem (6), this is a canonical transformation.



