
MATH 2200: Assignment 6 (Scientific Computing)

A/Prof Geoffrey Goodhill

This assignment is worth 10% of the total mark for the course overall. It is due by 4.00pm on
Friday October 17th, in the course Assignment Box in the Priestley Building (67).

This assignment is taken from the textbook for this course, Sauer p. 123-125, attached. You are
expected to complete the first 6 questions. The marking scheme and additional comments for
each question are contained below.

You must hand in a hard-copy of the assignment for marking (assignments on disk, CD, etc. will
not be accepted). Please comment your code extensively so it is obvious to the markers what you
are trying to do. Uncommented code will lose marks.

1. Hand in: m-file, print-out showing the convergence (or lack thereof) of both the Jacobi and
Gauss-Seidel methods, comment on convergence, number of steps required to converge within 6
d.p. (5 marks.)

2. Hand in: Matlab plot showing both the convergent solution from Q1 and the exact solution,
output showing the error at x = 5 (2 marks.)

3. Note that the size of the matrices in the question is going to get very large- if k = 11, then A is
a 20480×20480 matrix. If this is taking too long (i.e. longer than about 2-5 minutes) to evaluate
on your computer and the error is increasing as you increase n, then you can stop re-running the
calculation at a value of k = 7. Use comments to justify what you do and why. Hand in: m-file;
table showing i) errors at x = 5 for each value of n, and ii) condition number for each value of n.
Write comments about the trends in the error in your table- why does the error increase with n?(4
marks.)

4. As in Q3, if the evaluation is taking longer than about 2-5 minutes to evaluate and the error
is increasing, then stop evaluating at k = 7. Hand in: m-file, table showing the solution to the
problem for values of k, plot showing the solutions for different values of k, comment on the x

value at which the maximum displacement occurs. (3 marks)

5. Evaluate for appropriate values of k as in Q3 and Q4. Hand in: m-file and plot comparing
Matlab solution to exact solution, comparison of the condition numbers of the cantilever beam
and the pinned beam for the values of n in Step 3. (4 marks)

6. Hand in: m-file, plot showing the displacement for the loaded beam (Q6) and the unloaded
beam (Q5) for the values of n in Q3. (2 marks)








