Section 5-2  Systems of Linear Inequalities

Example 3
A physical fitness enthusiast decides to devote her exercise time to a combination of jogging and cycling. She wants to earn aerobic points (a measure of the benefit of the exercise to strengthening the heart and lungs) and also to achieve relaxation and enjoyment. She jogs at 6 miles per hour and cycles at 18 miles per hour. An hour of jogging earns 12 aerobic points, and an hour of cycling earns 9 aerobic points. Each week she would like to earn at least 36 aerobic points, cover at least 54 miles, and cycle at least as much as she jogs. How many hours should she jog and how many hours should she cycle?
	Activity
	Hours

	Jogging
	x1


	Cycling
	x2


	
	
	Jogging
Cycling
Constraint

Aerobic Points
12x1

+

9x2
≥ 36
Miles
6x1
+

18x2
≥ 54
Comparative Time

x1
-
x2
≤ 0
Total Time

x1
+

x2
≤ 168

Non-Negative

x1, x2 ≥ 0



	Aerobic Points

	x1
	x2

	0

	4

	3
	0



	
	
	Miles
x1
x2
0

3
9
0


	Comparative Time

x1
x2
0

0

6

6


	Total Time

x1

x2

0

168

168

0




The total time constraint comes from the fact that there are only 168 hours in a week.

The origin (0,0) can be used as the test point for the first two inequalities and in both cases, the inequality is not true indicating that the origin is on the wrong side of the line. The origin cannot be used as a test point for the third line since the line passes through the origin. If you use the point (0,1) as the test point, the inequality is true so (0,1) is on the correct side of the line. The origin can also be used as a test point for the fourth inequality. Since 0 + 0 ≤ 168, the origin is on the correct side of the line.
The intersection of the aerobic points line and the miles line is (1, 2.666666667):
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The intersection of the miles line and the comparative time line is (2.25, 2.25):
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The intersection of the total time line and the comparative time line is ():
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In the graph below, I have not shown the total time constraint because it is so far away from the main action near the origin.
[image: image8.png]Time

(2.25, 2.25

2

Aerdl

ic Poil

ts

Iiles





If she wants to meet her goals in the least amount of time, she should jog for one hour and cycle for two hours and 40 minutes which corresponds to the point (1, 8/3). This would give her exactly 36 aerobics points (since this point is on the red line) and her total distance would be exactly 54 miles (since this point is on the green line. Also she would have cycled more than she jogged:
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