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Programming
Exercise 1 (4 points). Consider the matrix

A =

 2 0 −1
3 −1 2
−6 0 3

 .

Implement the power method for finding the eigenvalue of largest magnitude of a
matrix. Test your program using the matrix A, and plot the decay of ‖(A−λkI)uk‖
and |λk − λ1|, where λk and uk are your current estimates of the eigenvalue with
largest magnitude and a corresponding eigenvector.

Now initialize your power method with a vector α2u2+α3u3 with random weights
α2 and α3. How does the power method behave now?

Exercise 2 (4 points). In this exercise, we consider finding the dominant principal
component of given data points. Download the point cloud given in data.zip. You
will find a 2D point cloud data in points.mat and points.csv. Normalize the data
in each column xn =

x− µx

σx
, and yn =

y − µy

σy
, and stack these columns to form

a normalized data matrix X. Form a covariance matrix XTX. Find the dominant
eigen value and eigen vector of this matrix using the power method implemented in
Exercise 1. Plot together the normalized point cloud and the dominant eigen vector.
What do you observe?
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