Problems for Quantum Computing: week 3

Module F14ZD1 2007-08

1. Eigenvalues and eigenvectors

Find the eigenvalues and an orthonormal basis of eigenvectors for the observable

1 10
A=111 0
00 2
used in Example 3.3.1 of the lectures.
2. Measurements and expectation values
1
A system with Hilbert space V' = C? is in the state [¢)) = Ls 1 |. The observable
1
0 0 1
A=(10 1 0
100

is measured.
(a) Show that the possible outcomes of the measurement are 1 and —1 and compute the
probability of each.

(a) Find the expectation value and standard deviation of A in the state |¢).

3. Spectral decomposition

(a) Find the eigenvalues A;, A2 and normalised eigenvectors |v; ), |vs) of each of the Pauli
matrices o1, 09 and o3.

(b) For each Pauli matrix compute the projectors Py = |vy }{v1| and Py = |vg ){v3| and check
that each Pauli matrix agrees with its spectral decomposition \; P; + Ao Ps.



