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7. Let H be a quantum mechanical Hamiltonian with eigenfunctions |¢;) and cor-

responding eigenvalues E; with 7 =0, 1,2, ---0o. Further assume that
Ey<E <Ey<---<E,. (3)
(a) Let |¢)) be a normalized wavefunction (not necessarily an eigenfunction of

H). Prove that
(V|H[¢) > Ey. (4)

Hint: Expand [¢)) in the eigenbasis of H.

(b) Prove that every attractive potential in one dimension, i.e., V(z) < 0 for
all z, has at least one bound state. Hint: Consider the normalized wave
function,

1
Ya(T) = <2> fem297% 4 >0 (5)

™

and calculate,

W2 P
E(a) = (Yu|Ha); H=——— +V(z). (6)

2m dx?

Show that F(«a) can be made negative by a suitable choice of a.

a) lv 2= £°A (6,
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