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Problem 4: Measurement of Hermitian Observables: (10 Points)

Consider a system with three Hermetian observables that are represented in a three-dimensional
Hilbert space using the orthonormal basis |e1), |e2) and |es)

with
1 0 0
le)=1 0 |.le2)=| 1 |,lesy=1] 0
0 0 1
and
2 00 1 0 0 010
A=}1010},B=]0 1 2 |,C=]1200
0 01 0 -2 1 0 0 1

The system at time ¢=0 is in the state:

9(0) = Jeler) = Jglea) + 1 3len)

1. Find the eigenvalues and normalized eigenvectors of B and C. (1 Point)

2. Find the probability of measuring B at time t = 0 with the eigenvalue b = 1, and then
immediately measuring C and finding the eigenvalue ¢ = 1, i.e. find Py (b = 1,¢ = 1).
(2 Points)

3. Now find the probability if these measurements are performed in reverse order at ¢ = 0,
i.e. find Py (c=1,b=1). (2 Points)

4. Are the probabilities obtained in part 1. and part 2. the same or different? Explain in
detail. (2 Points)

5. Use the Generalized Uncertainty Principle to determine a lower bound on ABAC for
the system in the initial state |¥(0)). Discuss your results. (2 Points)

6. Discuss in detail, the conditions that would result in obtaining a lower bound of zero
when using the Generalized Uncertainty Principle. Would you expect to get zero for a
particular pair of the observables, A, B, and C in this problem? Or for other conditions?
(1 Point)
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