EE 443 Homework #3

Due: 4 November, 2003

1. Use the three MATLAB codes on your textbook to solve the system 
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for the matrix A and vector b given at the web site www.eee.metu.edu.tr/~skoc. Make a plot of the residual 
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 as a function of the iteration number. Use a tolerance value of 1e-6, a maximum iteration number of 100, and a vector of zeros as the initial solution. Also determine the total elapsed time for each algorithm. To determine the elapsed time, comment out the lines to display intermediate steps, i.e. lines starting with the command disp.
Use the MATLAB’s method to solve the same system directly and determine the total elapsed time for this case. Compare your results.

Note: The MATLAB commands tic and toc can be used to determine the elapsed time.

2. Write down a MATLAB code to implent the conjugate gradient algorithm to solve  a linear system of equations. Repeat problem 1 using this algorithm and compare the results.

EE 443 Exercises

1. You can generate random matrices with the MATLAB command rand(n). This command generates an 
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 matrix with entries being uniformly distributed random numbers. Similarly rand(n,1) will generate a random vector. Use these commands to generate random A matrices and b vectors. Exercise on the iterative algorithms by using such randomly generated matrices. Especially note the convergence of these algorithms. You can solve the system by the MATLAB’s direct method to check your results.

2. MATLAB has a special structure to store sparse matrices, namely if A is a sparse matrix, then the MATLAB command SA=sparse(A) will return the sparse storage form of A in SA. Use your iterative algorithms on sparse matrices and compare the total time required to solve the system to the non-sparse forms.
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