
Homework 8∗

CS 733, Semester I, 2012-13

Friday November 7, 2012

This assignment requires you to solve 3 linear systems using iterative
methods and preconditioning.

The data for the assignment can be loaded using “load hwk8”. In your
MATLAB workspace you should have 3 matrices, A, B and C and three
corresponding right hand sides a, b and c.

Copy and edit the files “solve11a.m”, “solve11b.m” and “solve11c.m” to
your MATLAB directory.

1. Update the file solve11a.m in order to solve the system Ax = a. The
requirements of the assignment are that you do not use more than 3
times the storage of A for the preconditioner (sizefac must be less than
or equal to 2), and that the residual error in solving the equations is
less than 10−6 (as reported by hwk8.m). Furthermore, you must use an
iterative method, chosen from bicg, bicgstab, cgs, gmres, lsqr or qmr
(all part of Matlab). You are free to choose any preconditioner you like,
but you must return this preconditioner in L and U as an output of
solve11a.m. Some hints: A is not symmetric, or positive definite. I use
an incomplete lu decomposition with a drop tolerance in my solution. I
also use an ordering (such as symrcm, amd, colamd, symamd) to order
A before calculating the preconditioner, and scale the rows and the
columns of A to ensure they do not vary too much (i.e. divide rows by
sqrt of their absolute sums, etc).

2. Update solve11b.m.Repeat 1. (with “A” and “a”) replaced by “B” and
“b”. Note that B is symmetric positive definite, so pcg, ichol may be
beneficial. In this example, you should use just a single matrix R for
preconditioning.

∗Homework due on Friday Dec 14, 2012. No late homework accepted.
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3. Update solve11c.m. Repeat 1. (with “A” and “a”) replaced by “C”
and “c”. Note that you may need to set a higher drop tolerance for
this question.

Test your code using “hwk8.m” and hand in the following files in a
single zip archive.

solve11a.m, solve11b.m, solve11c.m
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