Operators & Functions

For each of the following operators:

e Test each function to see if it is an eigenfunction of the operator.
e If it is, what is the eigenvalue?

e If it is not, can you write it as a superposition of functions that are eigen-
functions of that operator?

1. p=—ihd Y1 (z) = Ae e
1/)2(17) — A6+ikm
Y3(x) = Asin (kz)

2. H=_1 & V1 (x) = Ae iR
VYo(x) = Aetih®
Y3(z) = Asin (£x)

3. H=_-12 4 Y1 (z) = Asin (kx)

Ya(z) = Acos (k)
w3(x) = Aetke

4) w=(3)
w2>=<(1)>
w3>=<})

Are superpositions of eigenfunctions of an operator themselves eigenfunctions
of the same operator?
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