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The variational principle
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1. Let Hamiltonian H have ground state Fy. Show that for any [¢),
(Y|H[¢) = Eo. (Assume (¢[¢) = 1.)



Activity 1: Consider the Hamiltonian
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(a) Let |0) denote the ground state of Hy. Evaluate (0|H|0).



(b) Let |1) denote the first excited state of Hy. Evaluate (1|H|1).



(c) Use the variational principle to bound the ground state energy of
H as a function of the parameter u, and comment.



2. Consider a particle in one dimension. Show that
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Activity 2: Consider a harmonic oscillator. Let
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(a) Evaluate (H) in the state ¥yial-



(b) Minimize over « to find an upper bound on Ej.



