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Section I — Linear Programing - Graphical Solution Method (5 Points Each)

Solve problems 1-4 using the graphical solution method. Include hand-drawn graphical plots
and all supporting work in your submission.

1. Maximize z = 4x; + 2x, . Maximize z = 2x; — 3x,
Subject To =2x; + x, <4 Subject Tox; + x, <1
X+ 2x, 22 —2x14+ x, 22
X;,%, 20 X%, 20
Maximize z = x; + 4x, . Maximize z = —10x; — 18x;
Subject To x; + 2x, <5 Subject Tox; — —3x, < -3
21+ x, =4 2x;+ 2x; <5
xXx1—x; =21 X1,X =0

X1,X =0

Section II - Linear Programing —- AMPL/Excel Solution Methods (20 Points Each)

For problems 5 & 6 build the LP Model from the word problem. Solve problem 5 using AMPL.
Submit working AMPL code for the problem. Solve problem 6 using Excel. Submit a working
Excel spreadsheet with all required solver information input.

5. Your manufacturing facility produces two models of municipal transit buses, designated B-1
and B-2. You can sell as many of either model as you produce. The per-bus profits are
$800,000 for B-1 and $650,000 for model B-2. You would like to maximize your company’s
profit by determining the number of each model buses to produce. However, it is not a simple
matter of producing only B-1 models because certain common parts are in limited supply.

Part Number Available
Gage sending units 2,000
‘Wheel housing flares 1,800
Intake grilles 3,600
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CMGT 575
Introduction to Systems Analysis

Due to the difference in design, quantities of common parts vary between the two models:

Number in Model
Part B-1 B-2
gage sending units 8 10
wheel housing flares 6 4
3

intake grilles 2

a. Define the LP Model
b. Provide the Solution
c. What stands out about the mathematical solution

6. A cattle rancher uses a mixture of three types of cattle food and wants to minimize the cost of
feeding his cattle. The costs per pound of the three food types are:

Food Type  Cost per Pound
$1.5
$2.5
$3.5
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The rancher is also concerned with meeting published nutritional information on minimum daily
requirements (MDR) given in milligrams per animal. The composition of each food type is
known and the contribution for each vitamin in milligrams per pound are:

MDR Food Type
Vitamin __ (mg) 2 3
A 100 7 13
B 200 9 15
C 300 11 17

It is also physically impossible for an animal to eat more than the following amounts per day:

Maximum Feeding
(Pounds)
50
2 40
3 30

Food Type

Section III — Transportation Model (20 Points Each)

Solve problem 7 using either AMPL or Excel. Submit the supporting AMPL Code or a complete
Excel spreadsheet with the formal answer submission.
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7. Existing plants A and B have insufficient combined capacity to meet product demand. Plants
C and D are being evaluated as possible new locations. Either or both new plants can be
selected. Either or both existing plants can be closed. The capacities of each plant are: A =8, B
=6,C=5;D=7. Warehouses 1, 2, 3 have demands of 9, 4, and 6 respectively.

The per unit cost, Cjj, associated with each combination of plant (i) and warchouse (j) are given
in the table:

Plant Location
Warehouse A B C D
1 17 15 19 12
2 2 24 10 8
3 39 32 45 16

Formulate this problem as a Linear Programming Model (using the Transportation Model).
Which plants should be selected for operation based on this information?
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Section IV — Networks (20 Points Each)

Solve problem 8§ (iteratively) using network analysis. Provide all supporting handwritten work
and analysis.

8. (Time Limit: 1 hour) Four workers perform operations 1, 2, 3, & 4 in sequence on a manual
assembly line. Each station performs its operation only once on the product before sending the
product onto the next operation. Operation times at the stations are as given. (Travel times are
included in operation times.)

Time
Station _ (Minutes)
1 0.6
0.6

2
3 0.9
4 0.8

A fifth “floating” station has the ability to assist any of the four stations. The fifth station works
with the same efficiencies and times as the four stations. There is no fixed assignment for the
fifth station (i.e. the fifth station’s time can be divided among assisting all 4 of the stations).
The operators of all five stations are permitted a 10 minute break each hour.

a). What is the fraction of Station 5’s time allocated to each operation?

b). What is the maximum number of products that can be produced assuming that Station 5 is
assigned optimally?
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