Name:

Math 314 Linear Algebra (Bueler) Due Wednesday 9 May 2007 at 10:15am

Final: Matlab Part

Total of 30 points.

Due Wednesday 9 May at start of in-class Final Exam.

PLEASE PRODUCE A HUMAN-READABLE RESULT. PRINT OUT ONLY THE COR-
RECT INPUTS AND RESULTS, AND NOT TRIAL AND ERROR (WHEN SUCH OC-
CURRED). YOU MAY WANT TO DO THE WORK AT THE MATLAB PROMPT “>>"
AND THEN CUT AND PASTE ONLY THE GOOD PARTS INTO AN EDITOR, AND
PRINT THAT OUT. FINALLY, PLEASE ATTACH THIS PAPER TO THE FRONT OF
YOUR OUTPUT. REMEMBER TO WRITE YOUR NAME AT THE TOP.

1. (a) (38 pts) Use MATLAB to find the determinant of this matrix:

4 11 =12 =5 2

10 -8 —6 1 3

A=| -9 -7 0 7 9
-3 -1 6 8 —10

-2 5 12 -11 -4

(b) (5 pts) Consider Theorem 6.10 on page 374 of the textbook. Using MATLAB, check
that the following formula for a determinant of a 5 x 5 matrix A = [a;;] is true on the
matrix in part (a):

det(A) = a11A11 + a10Ais + a13A13 + a14A14 + a5 A5

Note that A;;, the cofactor, is the (—1)"*7 times the determinant of the 4 x 4 matriz found
from A by deleting row 7 and column j.

2. (7 pts) The columns of A in the previous problem span a subspace W of R°. I claim
the following vector w is in that subspace:

37

27

W = 2
—43

—23

Show that this is true, that is, show that w is in W by writing w as a linear combination
of the columns of A.



2

3. (a) (8 pts) Consider the 7 x 7 matrix

F06 06 0 0 0 0 07
04 006 0 0 0 0
004 006 0 0 0
M:[mij]z 0 004 006 0 0

0 0 004 006 O
0o 0 0 004 0 06
0o 0 0 0 0 04 04

This matrix comes from a Markov chain like the sunny /cloudy /rainy example done in class.
The “Markov chain” is the equation

Vp+1 = MVn

This equation computes the new vector of probabilities v, from the old (or current)
probabilities v,,.

In this case each entry x; of v,, = [z; ... x7]T, for j = 1,...,7, is the probability that a
particle is currently at the jth location in this row of boxes:

The probabilities m;;, which are the entries of M, are the probabilities of moving to location
j if one is currently in location i. This example would usually be named a biased drunkard’s
(random) walk, which surely does not sound like a politically correct name.

Start with the following two vectors

- o
0 0
0 0
0, 0
0 1
0 0
| 0 ] | 0 ]

as vo. In each case, use MATLAB to compute v,, for large enough n so that the results,
starting with the two different v, nonetheless agree to two digits for each entry. Report
the vector you get; since the two results agree to two digits I will treat it like one vector.
Interpret it in terms of the random walk description.

(b) (7pts) Use MATLAB’s eig to compute the eigenvalues and eigenvectors of M. Identify
the eigenvector which corresponds to the vector you computed in part (a). In particular,
divide the vector found from eig by the sum of its entries to get a vector which agrees to
two digits with what you got in (a).



