24

Mo F @A\/M S OCaTIos

=

Math 410 (Prof. Bayly) EXAM 4: Monday 8 August 2005

There are 4 problems on this exam. They are not all the same length or difficulty, nor the
same number of points. You should read through the entire exam before deciding which
problems you will work on earlier or later. You are not expected to complete everything,
but you should do as much as you can. '

You will not need a calculator on this exam. If your calculations become humerically
awkward and time-consuming, you may describe the steps you would take if you had a
calculator.
It is EXTREMELY important to show your work! Correct answers without documented

support will have points deducted. _ o
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15 points) Find the eigenvaluds and eigenvectors of the matrix A = <_11 })
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(2)(20 points) A travelling saleswoman’s territory consists of the three'towns Arivaca,
Benson, and Cochise. Each day she decides which town to be at the next day according
to the probabilities:

Today Arivaca: tomorrow Benson(.3), Cochise (.7).
Today Benson: tomorrow Arivaca (.5), Cochise (.5).

Today Cochise: tomorrow Arivaca (.4), Benson (.6).

(a)(5 points) If p(t) = (pa(t),ps(t),pc(t))T represents the probabilities that she is in
towns Arivaca, )Benson or Cochise respectlvely on day t, write down a matrix T for which
plt +1) = Tp(t

(b)(10 points) In the long term, what are the relative amounts of her time that she spends
in each town?

(c)(5 points) Assuming she never takes a day off, how many days does she spend in each
town in a year? (LEAVE AS A FRACTION!)
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01 1
its Singular Value Decomposition PELQT, where

=507 (T e )

(a)(10 points) If A represents a digital image, we can compress the image by deleting the
1 in the lower right corner of £. What is the resulting approximate A? How similar is the
approximate image to the exact?

(b)(10 points) Calculate the pseudoinverse At = QL1 PT.

(c)(10 points) Calculate AT A and AA*. Did you expect one or both of these to be the
1dent1ty7
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(3)(30 points) The matrix A = ( ) is not square but can still be represented by
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(4)(35 points) The matrix A = <§ zll>

(a)(5 points) Find the characteristic (eigen)polynomial of A, and identify the eigenvalues.
(b)(10 points) Find the corresponding eigenvectors of A.

(¢)(10 points) Find a matrix S and its inverse S~ for which S=1AS = A is expected to be
diagonal. You don’t have to calculate this product, but you should calculate the inverse

explicitly, using )
(8 ~aw(s )
b d T a —N\-b a /)’

Xe

(d)(10 points) Calculate e'4. You may use the diagonal representation A = SAS—, with
S and A from part (c).

(O p= At (4->1) ;M&’l | >:(z,1)(4,}/,3
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