
Homework 3-2 (50 pts)

1 Use Matlab for Cholesky Factorization

In this homework, you need to implement Cholesky factorization in outer prod-
uct form using MATLAB. (You may use 217’s machines.) If you do not have
MATLAB, use Octave instead. In the outer product form, your procedure
recursively calculates a smaller matrix:[
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When updating the matrix

B− vvT

α
,

consider these three implementations:

� No loop (vectorized): Use matrix/vector operations provided by Matlab
to do

B = B− vvT

α
.

� One-level loop: Update each column of B in a for loop. That is,

B:,j = B:,j − v
vj
α

for each j.

� Two-level loop: Update each element of B in two for loops. That is,

Bi,j = Bi,j − vi
vj
α

for each i and j.

Please implement these three above-mentioned versions and include the code
in your report.

Then, you should generate some n×n symmetric positive definite matrix,
where you can use ATA with A ∈ Rn×n and rank(A) = n, and then verify your
program results with the built-in function “chol”. Moreover, you need to
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(i) Compare the efficiency of your variants under different n, where we suggest
you at least include {10, 100, 1000, 4000} in the range of n, and measure
the running time (elasped time). If your computer is not powerful enough,
the maximum n can be smaller.

>> help toc

(ii) Explain the results of (i). Hint: Read about “vectorization” for MAT-
LAB/Octave.

(iii) (Extra 10 pts) If you used MATLAB, do (i) again in Octave and discuss
whether the same thing happens. If you used Octave, do the same thing
with MATLAB instead. The extra points are added to the total score of
HW3 (so it can be added to HW3-1), but the total score of HW3 will not
exceed 100 pts.
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