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1. Consider the following matrices and answer the questions.

In each case, either calculate the expression or explain why it is not defined.

P =

 −1 −3 −4
4 −2 −3
5 −1 3

 Q =

[
4 0 1

−4 2 −5

]
L =

 4 −4
1 −3

−4 5

 M =

[
5 −1

−3 4

]

(a) M2 − 9M

Answer:

(b) LP

Answer:

(c) QP

Answer:

(d) MQ

Answer:

(e) 11Q− 5L

Answer:
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2. (a) Clearly state the used formula or show your work.

Find the inverse of the matrix A =

[
1 −4

−4 −4

]
.

Answer:

(b) Use your calculator or usual algorithm to find the inverse of the matrix

P =

 1 0 0
4 1 0
0 2 1

.

Answer:

(c) Suppose that A−1 =

 −1 −2 −1
2 1 0
2 2 1



and B =

 2
−4
−2

.
Determine the solution X of the equation AX = B.

Answer:
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3. Set this problem up, by stating the chosen variables, the function to be maximized
and all the inequalities. Do not solve the problem.

The “Officeware” company has three lines of computer desks called A,B,C.

Each desk of type A requires 1.7 hours of fabrication 0.8 hours of assembly work and
1.6 hours of finishing.

Each desk of type B requires 1.3 hours of fabrication 0.8 hours of assembly work and
1.4 hours of finishing.

Each desk of type C requires 1.4 hours of fabrication 1.0 hours of assembly work and
2.0 hours of finishing.

The company has 150 hours available for fabrication, 250 hours for assembly and 300
hours for finishing in its shop.

If the profits per desk for the three lines A,B,C are 61, 68, 47 dollars respectively, how
many desks of each type should be produced?

Define each variable here:

Maximize: Profit P =

Subject to:
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4. i) Sketch and shade the region described by the inequalities. Compute the
coordinates of the corner points and mark them on your graph.

0 ≤ x , 0 ≤ y

9 ≤ x+ y

x+ 1.5 y ≤ 11.5

–1

0
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12

–1 1 2 3 4 5 6 7 8 9 10 11 12

ii) Find the maximum value of the function, P = x+ 3.0 y on the region.

Answer: P = at x = , y = .
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5. Here is an intermediate tableau associated with a maximal Linear Programming
Problem(LPP).

x y z s t P constants

0 1 2/3 1 −1/6 0 4

1 6 2 0 1 0 60

0 −2 3 0 1 1 60

i) Circle the pivot element and carry out the next iteration of the simplex method.

ii) Using your answer in the first part, report the solution to the original maximal
LPP.

Value of P= ( x , y , z )=( , , )
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6. You are given the minimization problem:

Minimize the objective function: C = 5x+ 6 y + 10 z

Subject to:

10 ≤ 2x+ y + 5 z

6 ≤ 4x+ y + z

x ≥ 0, y ≥ 0 and z ≥ 0

The final tableau for the dual problem is:

u v x y z P constants

0 1 5
18

0 −1/9 0 5
18

0 0 −2/9 1 −1/9 0 34
9

1 0 −1/18 0 2/9 0 35
18

0 0 10
9

0 14
9

1 190
9

Using this give the solution to the primal problem (i.e. original minimal LPP):

Value of C=

The point: ( x , y , z )=( , , )
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1 Answer Key for exam2v-3

1.

⋄ (a)

[
−17 0
0 −17

]
(b) DNE (c)

[
1 −13 −13

−13 13 −5

]
(d)

[
24 −2 10
−28 8 −23

]
(e) DNE

2. ⋄ (a)

[
1/5 −1/5

−1/5 −1/20

]
(b)

 1 0 0
−4 1 0
8 −2 1

(c)
 8

0
−6



3. ⋄

P = 61x+ 68 y + 47 z
0 ≤ x , 0 ≤ y

17
10
x+ 13

10
y + 7/5 z ≤ 150

4/5x+ 4/5 y + z ≤ 250
8/5x+ 7/5 y + 2 z ≤ 300

4. ⋄ P = 19.0 at x = 4 y = 5 . [[9, 0], [11.5, 0], [4, 5]]

5.

⋄ (i) Pivot in [1,2] position
0 1 2/3 1 −1/6 0 4
1 0 −2 −6 2 0 36
0 0 13/3 2 2/3 1 68

(ii) P= 68 (x,y,z) [36, 4, 0]

6. ⋄ P= 190
9

(x,y,z) [10
9
, 0, 14

9
]


