
PHYSICS 200B : CLASSICAL MECHANICS
PROBLEM SET #2

[1] Consider the nonlinear oscillator described by the Hamiltonian
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where ε is small.

(a) Find the perturbed frequencies ν(J) to lowest nontrivial order in ǫ.

(b) Find the perturbed frequencies ν(A) to lowest nontrivial order in ǫ, where A is the
amplitude of the q motion.

(c) Find the relationships φ = φ(φ0, J0) and J = J(φ0, J0) to lowest nontrivial order in ǫ.

[2] Consider the Hamiltonian
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where ε is small.

(a) Find the perturbed frequencies ν(J) to lowest nontrivial order in ǫ.

(b) Find the perturbed frequencies ν(A) to lowest nontrivial order in ǫ, where A is the
amplitude of the q motion.

(c) Find the relationships φ = φ(φ0, J0) and J = J(φ0, J0) to lowest nontrivial order in ǫ.

[3] Consider the n = 2 Hamiltonian H(J ,φ) = H0(J) + ǫH1(φ) , where
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(a) Obtain an expression for J1(t) valid to first order in ǫ.

(b) Which tori are destroyed by the perturbation?

[4] Is the following four-dimensional map canonical?

xn+1 = 2αxn − γx2n − pn +X2
n

pn+1 = xn

Xn+1 = 2βXn − Pn + 2xnXn

Pn+1 = Xn .
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