
Computer Science in Practice
Exercise No. 1

Due: Monday, March 19 2007, Ross closing time

This exercise should be submitted in pairs. See submission instruc-

tions at the end of the exercise description.

1. Write an Octave program to find the first eigenvector and eigenvalue
of a matrix A using the Power Method.

The prototype of the function should be as follows:

[v,lambda] = first_eig_vec(A,tol);

% [v,lambda] = first_eig_vec(A,tol);

% Find the first eigenvector and eigenvalue of the matrix A

% using the power method. The parameter tol is the convergence

% tolerance (the difference between the values of v in subsequent

% iterations). v is the first eigenvector and lambda is

% the corresponding eigenvalue

Your implementation should work with both full and sparse matrices.

2. Test the convergence properties of the power method with respect to
the ratio between the largest and the second largest eigenvalues of the
matrix A:

(a) Plot a graph of the number of iterations until convergence as a
function of the ratio between the first two eigenvalues.

(b) Does the final result depend on the initial guess of the vector v ?

(c) Pick a random 2 × 2 matrix and plot the vector v along the iter-
ations of the power method (wait for the user to press a key be-
tween iterations; use ’pause’). Call this function plot along iters
and put it in a file called plot along iters.m. Include this code in
your submission.

1



3. A list of things to submit:

(a) Submit your code electronically in a tar file called ex1.tar through
the web site of the course. The tar file should include the file
first eig vec.m with your implementation of question 1 and the
file plot along iters.m with your implementation of question 2(c).
Your implementation of first eig vec should conform with the pro-
totype defined in question 1. Your code should work with octave
on the cs machines.

(b) A paper (printed or handwritten) with answers to questions 2(a)
and 2(b). Print the graph of question 2(a) and explain how you
designed the experiment (how did you create matrices with a given
ratio between the eigenvalues, for example) ? Explain the results.
Make sure that you write the name, id and login name of both
persons submitting it. Submit this paper to the course box at -2.
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