3.2 (PAGE 202)

7. Evaluate the objective function at each corner point; then choose the maximum and minimum
values.
z=x+y
Point: (2, 2) Point: (8, 1) Point: (2, 7) Point: (7, 8)
z=2+2 z=8+1 z=2+17 z=T7+8
z=4 z=9 z=15

Maximum: z = 15; Minimum: z = 4

12. Evaluate the objective function at each corner point; then choose the maximum and minimum

values.
z=4x+3y
Point: (2, 2)

z=4(2) +3(2)

z=14

Point: (8, 1)
z=4(8)+3(1)
z=35

Maximum: z = 52; Minimum: z = 14

Point: (2, 7) Point: (7, 8)
z=4(2)+ 3(7) z=4(7)+3(8)
z=29 z=152

18. The constraints form the unbounded region that
is shaded in the graph.

One corner point is (5, 0).

The second corner, (1, 8) was found by

solving

find:

20. The constraints form the region that is
shaded in the graph.

Vi

18

{Zx +y=10
Substituting y = 8 into the second equation, we

y=23

2x+8=10
2x=2
x=1

x=9

(0,0

2

(9,0

2x+3y=24

va
N
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Three of the corner points (0, 0), (9, 0), and (0, 8)
are easy to identify. The fifth corner, (9, 2) was
found by solving

x=9
2x+3y=24
Substituting x = 9 into the second equation, we find
2-94+3y=24
18+3y=24
3y=6
y=2



22. To maximize z = 5x +7y, graph the system of linear inequalities, shade the set of feasible points,
and locate the corner points. Then evaluate the objective function at each corner point.
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The corner points are (0, 0), (2, 0), (0, 2) and (2, %j .

The third point was obtained by solving
2x+3y=6

x=2

Substituting x = 2 into the first equation we find

’ 2
N 20)+3y=6ory=—=.
'l i - 3
0,0) 1 /] 3 NG ¥ ) . .
2,0 - Corner Point Value of the Objective Function
2x+3y=06 ()C, y) z=5x +7y
(0,0) z=50)+7(0)=0
(2,0) z=52)+7(0)=10
0,2) z=50)+72) =14

+3

2\ 44
Z—5(2)+7 (Ej—?

The maximum value of z is % , and it occurs at the point [2, %j .

23. To maximize z = 5x +7y, graph the system of linear inequalities, shade the set of feasible points,
and locate the corner points. Then evaluate the objective function at each corner point.

v The corner points are (2, 0), (3, 0), and (0, 2).
4 -
Corner Point Value of the Objective Function
(x, ») z=5x+Ty
(2,0) z=52)+7(0)=10
(3,0) z=53)+7(0)=15
0,2) z=500)+72)=14

x+y=2
The maximum value of z is 15, and it occurs at the point (3, 0).



29. To minimize z = 2x +3y, graph the system of linear inequalities, shade the set of feasible points,
and locate the corner points. Then evaluate the objective function at each corner point.

The corner points are (0, 0), (2, 0), and (1, 1). The third point

B | was obtained by solving
4r -
Vox x+y=2
3r y=x
} Substituting x for y in equation 1, we find 2x =2, orx = 1.
Back-substituting in equation 2, gives y = 1.
br (1.1 Corner Point Value of the Objective Function
(0,0) N2 0), " (x, y) z=2x+3y
1 2 3 4 =
x+y=2 (0,0) z=2(0)+3(0)=0
(2,0) z=2(2)+3(0)=4
(1, 1) z=2(1)+3(1)=5

The minimum value of z is 0, and it occurs at the point (0, 0).

31. To minimize z = 2x + 3y, graph the system of linear inequalities, shade the set of feasible points,
and locate the corner points. Then evaluate the objective function at each corner point.

The corner points are (2, 0), (4, 0), (0, 2), (0, 4), and (3, 3).
The fifth point was obtained by solving

3x+y=12
x+3y=12
(0, 4) Subtracting the first equation from three times the second
- equation gives, 8y = 24 or y = 3. Back-substituting 3 for y in
(0,2) the first equation gives 3x +3 =12 or3x=9 orx =3.
) 6 0 12 Corner Point Value of the Objective Function
2.0) 3x+y=12 o (x, ) z=2x+3y
(2,0) z=2(2)+3(0)=4
4,0) z=2(4)+3(0)=8
0, 2) z=2(0)+32)=6
(0,4) z=2(0)+34) =12
(3,3) z=23)+33)=15

The minimum value of z is 4, and it occurs at the point (2, 0).



45. To find the maximum and minimum values of z, we graph the constraints, shade the set of feasible

points, find the corner points, and evaluate the objective function, z, at each corner point.
Vi The corner points are (3, 0), (0, 3), and (4, 4). We
6 de—-y=12 . =x+4y=12

find (4, 4) by solving Ax— y=12 ()

Multiplying (1) by 4 and adding it to (2) gives
15y = 60 or y = 4. Back-substituting into (2) gives
=D 4x =16 orx =4.

3x+3y=0
Corner Point z=18x+ 30y
(3,0) z=18(3) +30(0) = 54
(0, 3) z=18(0) +30(3) = 90
“4,4) z=18(4) +30(4)=192

The maximum value of z =192 at the point (4, 4).
The minimum value of z = 54 at the point (3, 0).

46. To find the maximum and minimum values of z, we will graph the constraints, shade the set of
feasible points, find the corner points, and evaluate the objective function, z, at each corner point.

6x-y=18 The corner points are (3, 0), (0, 4), and (4, 6).
We find (4, 6) by solving

2x+4y=16 (2
(0,4 6x— y=18 (3)
Multiplying (2) by 3 and adding it to (3) gives
11y = 66 or y = 6. Back-substituting into (3) gives

Vi

2x+4y=6

2 -
6x=24orx=4.
- 3.0)
5 6 x
4x+3y=12
Corner Point z=20x+ 16y
(3,0 z=20(3) + 16(0) = 60
0,4) z=20(0) + 16(4) = 64
4, 6) z=20(4) + 16(6) =176

The maximum value of z = 176 at the point (4, 6).
The minimum value of z = 60 at the point (3, 0).



