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~

‘ Exampl es

Definitions an oncepts

a particular quantity th\étxmust be maximized or minimized is z = 3x + 2y subject t
limited. An objective functiomis an algebraic expression in x=0,y=0,2x
three variables modeling a qua'n\mytﬁt must be maximized or 1. Graph the¥stem of inequalities representing the
minimized. Constraints are restriction sexpressed as linear constraifits,
inequalities.
Solving a Linear Programming Problem
1. Graph the system of inequalities representing
" constraints.
2. Find the value of the objective function at each cor
vertex, of the graphed region. The maximum and mifhimy
of the objective function occur at one or more, vértices,

e

Section 4.5 Linear Programming /
“\‘ 0 . . - . .
Linear programming.s a method for solving problems in which Find the maximum vahe offhe objective function

Vertex

A{0,0)

"

The maximum value of the objective function is 17.

LCHAF'FER 4 BEVIEW EXERCISES

4.1 In Exercises 13, express each interval in ser-builder 9. 2x+7=5x -6 -3

notation and graph the interval on a number line, m person can choose between two charges on a checking
: account. The first method involves a fiyed cost of $11 per

@(_2, 3] month plus 6¢ for each check written. The second method

o 15.2 mvolves a fixed cost of $4 per month plus 20¢ for each
- [+15,2] check written, How many checks should be written ta make

3, (~1, 00) the first method a better deal?

11. A salesperson earns $500 per month plus a commission of

20% of sales. Describe the sales needed to recejve a total
income that exceeds $3200 per month.

In Exercises 4-9, solve each linear inequality. Other than (7,
graph the solution set on g numper line. Express the solution set
in both set-builder and interval notations,

*—6x+3£15

3.6x -9 = 4y - 3 4.2 n Exercises 12-15, fer A = {a,b,c},B = {a,c, d,el, B a
: 3 and C = {a, d, f, 8}, Find the indicared ser L g
x 3
3 g1 2 Z::leﬂB 3s
7. 6x+5>—2(x—3)_25 13.A8C a0
AUEB .
8.3(2x—1)—2(x-4)27+2(3+4x) UC o




Jin Exercises 16-25, solve each compound inequality. Except for
e epLY SEL EXPTEss the solution set in both set-builder and
jrerval notations. Graph the solution set on a number line,

—]12andx — 3 <35
= 18and2x — 7= -5
oo 2x — 53> —land3x <3

21.2;5—5>—10r3x<3

o, x+ 1= -3or—4x +3< -5

93, 5x—-2=-220r -3x~-2>4
ag sx+4=~-1lorl —4x=9

o8 ~3<x+2=4

26. -1l =dx+2=6

27. To receive a B in a course, you must have an average of at
least 80% but less than 90% on five exams. Your grades on the
first four exams were 95%, 79%, 91%, and 86%. What range
of grades on the fifth exam will result in a B for the course?
Use interval notation to express this range.

&, 3 In Exercises 28-31, find the solution set for each equation.

Teg) izx +1/ =7
5

29, [3x + 2| = —
30, 2|x ~ 3] ~-7=10
l4x — 3] = |7x + 9]

In Exercises 32-36, solve and graph the solution set on a number line.
Except for the empty set, express the solution set in both set-builder
and interval notations.

32, [2x + 3| =15

’@ 2x + 6

3
34. |2x + 5] -7 < —6
3. —d|x + 2| +35 = —

Er

364f2r — 3] + 4= -10
37. Approximately 90% of the population sleeps A hours daily,
where / is modeled by the inequality {2 — 6.5} = 1. Write a
sentence describing the range for the number of hours that
most people sleep. Do rot use the phrase “absolute value” in
vour description.

4.4 I Exercises 38-43, graph each inequality in a rectan-
ular coordinate system.

_35.3x—4y>12 39. x ~3y=6

1 3
40, =L e e . T —
¥ 2x+2 41. y 3%

42, x =2 43, y > -3
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Review Exercises

In Exercises 44-52, graph the solution set of each system of
inequalities or indicate that the system has no solution.

44, 2x -y 5 4 45, y < -x +4

x+y=S5 y>» x—4
48, -3 = x <3 47 —2<y=0
48, x =3 49. 2x —y > —4
y=0 x=90
,@x+y£6 51. 3x + 2y =4
y=2x -3 x—y=73
x=0y=0
52. 2x—y> 2
2x —y < =2
4.5

53. Find the value of the objective function z = 2x + 3y at
each corner of the graphed region shown. What is the
maximum value of the objective function? What is the
minimum value of the objective function?

In Exercises 54-56, graph the region determined by the constraints,
Then find the maximum value of the given objective function,
subject to the constrainis. '

54, Objective Function z=2x+ 3y
Constraints x=0y=0
x+ y=8
3x+2y=6
55. Objective Function z=x+4y
Constraints D=x=50=<y=7
x+y=3
58. Object.ive Function z=15x+ 6y
Constraints xz0,y=0
y=ux
Zx+y=12
2x + 3y =6

57. A paper manufacturing company converts wood pulp to
writing paper and newsprint. The profit on a unit of writing
paper is $500 and the profit on a unit of newsprint is $350.

a. Let x represent the number of units of writing paper
produced daily. Let y represent the number of units of
newsprint produced daily. Write the objective function
that models total daily profit.




