
For this assignment... Understand and implement numerical methods for linear systems, 
including direct and iterative solutions. 

Submission Instructions: Submit in class, on paper, your work done by hand and printouts of 
the results with discussion (“Publish”, in as few pages as possible).  
Email your .m file to snivelyj@erau.edu, with the subject “EP501: HW3 Last Name, First Name”. 

1) Implement the Doolittle LU factorization algorithm — Please start from your Gauss 
Elimination solver or from the one that we demonstrated in class (i.e., eliminate.m or 
gsolve.m). You may also find the example Program 1.2 useful. 

1) Demonstrate that your solution works for the matrix in the system of equations 
“G” (on page 78), by comparing results with the built-in matlab function “lu”.  

2) Demonstrate the solution of problem 51 (solving System G) with your method.  
3) Use your LU factorization to find the inverse of the matrix from the same problem 

(System G). 

2) Apply the Thomas algorithm and the method of Successive Over-Relaxation (SOR) to a large 
tridiagonal problem, extending the same linear system of equations shown in our example 
code (tridiag.m).  
 
Measure, for problems of sufficient size n, their relative computational cost (in seconds), 
and plot each algorithm’s compute time vs. n for at least 10 values of n — For SOR, compare 
at least three values of the relaxation factor, so that you have four sets of data (Thomas, 
SOR, other SOR, another SOR).  
 
Note that this is easiest if you automate the process, so you are free to plot more cases if it 
leads to a compelling plot.  
 
Please also comment on your results in a few sentences, especially if you identify any specific 
trends or interesting behavior. 
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