Solution for Problem B3

a) (4 points) Standard time-independent perturbation theory gives, through second order,
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This leads immediately to the expressions
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b) (3 points) Standard time-independent perturbation theory also gives
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This leads immediately to the expressions
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¢) (3 points) We now have a problem in degenerate state perturbation theory. Represent

the three states by the column vectors
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The first order energies and eigenstates can then be determined by solving the system
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