
763312A QUANTUM MECHANICS I Exercise 8 Autumn 2009

1. Calculate the first three Hermite polynomials by using the generating
function. After that, calculate the third Hermite polynomial again by
using the recurrence relation.

2. Calculate the expectation values of position and momentum for the
harmonic oscillator energy eigenstates.

3. Show that the uncertainty relation
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holds for the harmonic oscillator energy eigenstates.

4. Let us consider the Hermite polynomials H5(ξ) =
∑2

k=0 ā2kξ
2k+1 and

H6(ξ) =
∑3

k=0 a2kξ
2k. Calculate the ratios ā4 : ā2 : ā0 and a6 : a4 : a2 :

a0.

5. Show that the harmonic oscillator energy eigenfunctions ψn(x) satisfy
the recurrence relation
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Using this recurrence relation, calculate ψ3(x) assuming that you know
ψ0(x) and ψ1(x).


