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1. (Quiz #4, 15 minutes) The random vector x has the following correlation matrix:

Rx =


4 1 0 0
1 4 0 0
0 0 2 1
0 0 1 2

 .

a) Find the basis vectors for the KL transform associated with the given auto-correlation matrix.

b) Assume that the random vector x is approximated by projecting the vector x to a 1-dimensional
subspace. Find the sub-space with the minimum mean square approximation error E{||x− x̂||2} where
x̂ = Pux and Pu is the orthogonal projector to u.

c) What is the total MSE E{||x− x̂||2} of the approximation with the optimal u?






