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[5pts] 1. True (T) or false (F)? Circle the correct answer nezt to the statement.

(a) If the characteristic polynomial of an n X n matrix A has fewer than n distinct roots,

then A is not diagonalizable.
36

(b) If a row echelon form of an n X n matrix A has r leading ones, then the general
solution of the homogeneous system of linear equations with coefficient matrix A

has 7 parameters. ‘
(D)

(c) If the feamble reglon of a linear programmmg problem i is non—empty a.nd bounded
then the problem ha,s an optlmal Solutlon ~

(d) If X and Y are two vectors in R®, then | X + Y| > |X|| + Y.

@

(e) If {Fy, Fs, F3} is an orthogonal basis for a subspace U in R™, and X is a vector in

U, then
oF

X = projp,(X) +projr(X) + projr,(X)
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2. For each of the following two questions, write your final answer in the answer box. You
need not justify your answers, however, partial marks may be given for showing your
work. .

(a) We have a dynamical system ng = AV, that models the growth of a certain
population with two age classes. We know that the matrix A can be diagonalized as

follows: X o
_ -1
amr[) 0]

Here, P is an invertible 2 X 2 matrix, and A is a real number. What can you say
[2pts] about the long-term growth of the population if

A>1: ’\;g\)v\\ o %mwg wilbond  bow

\l/\l<1= ?g‘w\\ajm\@y\ staloSUs

(b) A baker is preparing to bake sesame-spelt bread loaves and buns for the Saturday
market. She has 40 cups of flour and 100 tbsp of sesame seeds available. Each loaf
contains 2 cups of flour and 3 thsp of sesame seeds, and each‘buh;coﬁta,ins% cup of
flour and 1 tbsp of sesame seeds. The demand is such that the number of loaves sold
will be at least one third of the number of buns. If the loaves sell for $5 a piece and
the buns for $1.50 a piece, how many loaves and how many buns should the baker
make to maximize her sales revenue.z
Write the above problem as a linear program in standard form. You need not solve

[3pts] the problem.

LP in standard form: MOUCOWNARE. D= 55X +» LE‘%
grigjeck o ,Qer—;l;% £ LD
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(c) We have a sequence of numbers zg, z1, Zs, . . . that satisfies the recurrence relation
ZTpy1 = 3T — x—y for £ > 1. The initial terms are o = 1 and z; = 2. Set up a
dynamical system of the form V;,; = AV, that will allow you to solve this recurrence

””"IJ. That is, give the matrix A and initial vector Vp. Do not

: Thy
[2pts] ~ solve the recurrence relation.

A= Vo= |
A b 2\

(d) Here is a final simplex tableau for a linear program (primal problem in standard

relation; here V;, = [

form):
Iy To T3z X4 Iy M
0 —z 1 2 -~ o0l 2
3 ¥ 1
1 5 0 5 5 0|7
0 4 0 ; 5 1[45
[3pts] - Give the optimal values of the original variables and fhe objective function for
| (a) the primal.problem: X = I i M=4S
; | KXa=0 -
o= 2
(b) the dual problem: = 4 m=U5
Ve ry 45
gm*g
X o | Xy
il Xeaz ] =V Y X e Xen® D - Ky
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3. In Paradise Valley, on any given day, the weather is in one of the following three states:

sunny, cloudy, or rainy. Q}X‘any/\gwexulay’if it is sunny or cloudy, then it is going to be
in the same state the following day with probability 0.6, and rainy with probability 0.1.

However, if it is rainy on a given day, then the next day it will be rainy with probability
0.4, and is equally likely to be sunny as cloudy.

[2pts] (a) Give the probability transition matrix for the Markov process described above.

0L 0% O.%
T7 Jor 06 on)
o\ o\ O4 | ¥

S C L4

C

(b) If the weather is sunny today, what is the probability that it will be rainy the day
[2pts] after tomorrow?

\
£, =P %5y il So* {’fj

2
e - 0.6 O% 0.5 | y lo.6 0% 0% 0.¢
~T 103 06 O o l-196% 06 0% | |0
ol o/ 0Y4Y O 0.\ 0.1 Oy O\
X | | ¥
= ¥ = *
0,06 + 0.0+ 0O.QY O\

Hﬁ Wt %vwma c\ooqové l oW be m/\ma Lot Yy
?bbo\\a\‘&% 0\ Yo Aoy afid doto(roul .
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/\ \/ . \
( O\AW“é {
(c) In the long run, v@afc\g;d ® is the weather in Paradise Valley?

[4pts] You may assume that this Markov process possesses a steady state vector.
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4. Consider the following linear program:.

Maximize M =z 3y
subject to x+y <4 @&
20-y<5 ©®©

y<2

z,y > 0. @

(a) Graph the feasible region for this problem. Clearly indicate the equations of the

[3pts] boundaries of the region, and shade the feasible region.

{Jo\w?\am,&. ® ) % ¢ — X+l
\QW.V\MQS ZS"'X-* ke Hrcongn (O‘ &), (40)

05 o ; ol fplare (B N7 2x-5
\ b@wwoﬁ.wé & =2AX-S 4@\(‘0&«5&\ ( O, ,5\3‘ (tf \03
pelfplane e y <2 NN ' ,
loown, oﬁo«(é o =2 |
@.0’\\_@?\0\/\&, > %2 0 |
ﬂﬁlﬁ:\am @ \ é 20 @

T
i

. |
-
I * ]

sz

H
|
i
i i
i {
i ]
i
i
|




1, MAT 2342 Midterm Ezam 8

[ﬁpts] - (b) Set up the initial simplex tableau for this problem. Ok %\\{ ‘}&L besdc g .
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