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Solving linear systems

1. The matrix factorization
A = LU

can be used to compute the determinant of A. We have

det(A) = det(L)det(U ).

Since L is a (lower) triangular matrix with ones on the main diagonal,

det(L) = 1.

Since U is an (upper) triangular matrix,

det(U ) = u11u22 · · ·unn.

Therefore
det(A) = u11u22 · · ·unn.

Hint: in Matlab, the product u11u22 · · ·unn can be computed using the expression
prod(diag(U)).

(a) (10 points) Use simpleludecomp that we develop in class and write a matlab
function hw03p1det that computes the determinant of A. Your function should
not use the built-in det function. Provide a help string for your function.

(b) (5 points) Write a matlab script (call it hw03p1.m) that (a) initializes matlab
random number generator with a seed 222, and generates rwo random matrices
of size 20 and 40, (b) prints help for your function hw03p1det, (c) tests your
function by comparing the determinants of the two matrices it computes with
the determinants obtained by the built-in det(A).

(c) (5 points) describe your results (2-3 sentences) in the README.md file.

2. The purpose of the this exercise is to write a script that measures the performance of
matlab code and compares the efficiency of two algorithms implemented in mycramer

and simplegauss functions.
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(a) (15 points) Let’s nmin = 100 and nmax = 150. Preallocate two one dimensional
array of the size (nmax - nmin + 1) for storing the timing. Initialize the random
number generator, as following: seed = 34; rng(seed);.

For n = nmin:nmax repeat the following steps:

1. generate a random square matrix A and a random column vector b of size n

2. warm up by solving the system of linear equations A*x = b using function
mycramer

3. repeat the solution again measuring the time for the function call and store
the time into the (n - nmin + 1)th element of the array you preallocated
earlier

4. repeat two previous steps using your function simplegauss.

(b) (5 points) On the same figure plot two graphs of time vs. matrix size. Chose the
type of the axis (linear or log). Provide labels, title, grid. Use ’disconnected dots’
line style.

(c) (5 points) Describe the relative performance of two algorithms in your README.md
file.

Matlab programming

3. (20 points) Write a matlab script (call it hw03p3.m) that does the following:

1. Initializes the matlab random number generator using the seed equal to 555.

2. Generates a random matrix (call it A) of size n = 8

3. Generates a matrix of all zeroes of size m = n/2 (call it B).

4. In one line of code assign the whole matrix B to the bottom left corner of matrix
A.

5. In one line of code assign the top m elements of the first column of matrix A to a
(column) vector (call it a). What is the size of vector b in terms of variables m and
n?

6. In one line of code assign the m leftmost elements of the top row of matrix A to a
(row) vector (call it b). What is the size of vector b in terms of variables m and n?

7. Calculate C = a*b and print the result. What is the size of matrix C in terms of
variables m and n?
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8. In one line of code subtract 10*C from the matrix elements in the top right corner
of matrix A. Print the result.

Gitlab

4. (10 points) Create a gitlab project called hw03 (name it exactly as shown). Upload all
matlab files that are required to run your code. Share the project with the instructor
and the TA and grant them Reporter privileges.
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