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[10pts] 1. True (T) or false (F)? Circle the correct answer next to the statement.

(a) If the characteristic polynomial of an n x n matrix A has n distinct roots, then A is
diagonalizable. T) F

(b) If a row echelon form of an n X n matrix A has 7 zéro rows, then the general
solution of the homogeneous system of linear equations with coefficient matrix A
has r parameters. ' @ F

~(c). If the feasible region of a linear programming problem is unbounded, then the prob-
lem has no optimal solution. o R

- (d)The matrix A given below is diagonalizable.
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(e) A Markov process with transition matrix P given below possesses a steady state

vector.
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2. For each of the following two questions, write your final answer in the answer box. Show
[4pts] - your work to receive partzal marks. a

(a) A w_olf familylives in one of the three dens, A, B, or C. Once a week, the female may

move her pups from one den to.another. The. following is observed. If the family is
staying in.den A or B, then the week after they will stay in the same den with 60%
probability, and move to den C with 30% probability. However, if they are staying

- in den C, then the week after they will stay in.den B with 70% probability, and are
- equally likely to move to one of the other two dens. Give the probability transition

matrix for the Markov process described above. -
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(b) We have a sequence of numbers{ry, 1, 2,...\that satisfies the recurrence relation
ZTp41 = 27k — 3xp—; for k > 1. The initial terms are 2o = 1 ad z; = 3. Set up a
dynamical sy‘stem‘qf the form Vi.y; = AV, that will allow you to solve this recurrence
relation; here V}, = [wk+ That is, give the matrix A and initial vector V,. Do not
solve the recurrence relation.
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3. A baker brings two kinds of breads to the Organic Farmers’ Market: sesame-spelt and
gluten-free. She knows that she will be able to sell at most 100 loaves of bread, and that -
she should bring at least four times as many sesame-spelt loaves as gluten-free loaves. In

* addition, she remembers that she has a pre-order of 12 gluten-free loaves. If sesame-spelt
- loaves sell for $4 a piece, and gluten-free loaves sell for-$6 a piece; how many of each kind
“of loaves should the baker bring to the market to maximize her revenue?

.. (a) Write down a mathematical model for this problem in the forim of a standard (canon-

ical) linear program. Begin by defining your variables. Clearly indicate the objective
[2pts] Junction, the type of optimum you are seeking, and all constraints.
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[2pts] = (b) Set up the initial simplex ‘tabyeau for this pfOble'rfl. "'D'o' not solve the problem.
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4. Consider the following simplex.tableau for a linear program in standard form:

Ty Tog T3 Ty Tz M
@ 60 1 0 0 020
01 0 -1 0 0712
1 6 0 2 1 030
-3 0 0 2 0 1/40
- ~
(a) Fmd the basic fea.81ble solution assomated w1th thls tableau.
Xi=Xy=0 X2 =12, X+ =20 , ks = 5O M= LtD
(b) Use the sﬁnplex method to find an dptlmal solution to the problem starting from
the tableau above. Clearly indicate the optimal values of the original variables and
 the objective function. ,
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[10pts] on the next page for your work.

(a) Suppose the initial sizes of the senior group ‘and young group are so = 20 and
= 36, respectively. What aré the sizes of the two age groups after 1 year?
k0O

ANS: Lol @“@"@ I
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(b) Give an exact formula for the size of the senior group after k years (as a function
of k). y
v %
ANS: _},X ( s
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(c) Give a formula that approximates the size of the senior group after & years for k
very large.
ANS: - 1\ |
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(d) Explain what happens with the size of the senior group in the long run.
ANS:
GrOWS ot Boundt,
SPACE FOR WORK:
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5. Consider a population with two age groups, senior and young. The population dynamics

are described by the following equations:

| Sk{rl = 10 Sk + 5yk
’ 11
Yr+1 = 0%

where s; and y; denote the sizes of the senior and young population, respectively, after
k years. Write your final answers in the box below, and use the space at the bottom and -

Lo - -
() €= 5 Sottye = 520+ ho = 68 =1k
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SPACE FOR WORK (Question 5)
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