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Exercise #5.2
Question # 1: Maximize f(x,y) = 2x + 5y; subject to the constraints:

2y—x<8 ; x—-y<4 ; x=20y=0 “x20,y>0
(a) Associated Equations ~. Solution region will be feasible (I-Quadrant)
2y —x =18 (A) || x—y=4 (B) v
(b) X — Intercept
put y = 0 in equations (A) and (B)
2(0)—x =38 x—0=4
—x =8
x=4
x=-8 Ps (4,0)
P1(—8,0) ’
(c) y — Intercept
put x = 0 in equations (A) and (B)
2y—0=8
2y =8 0—-y=4
y =2 -y =4
2 y = —
y=4 P, (0, —4)
P, (0,4)
(d) Test Point (0,0)
put x = 0,y = 0 in given inequalities
2(0)—0<8 0-0<4 v
0 < 8(True) 0 <4 (True)

Solution Regions lie towards the Origin
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(e) Point of Intersection

2y —x =8 (A)
x—y=4 (B)
(A) + (B)

—x+2y=8
?f— y =4
y =12
Put in equation (B)
x—12=4
x=4+4+12
x =16

(f) Corner Points
(0,0),(0,4),(4,0),(16,12)
v f(x,y) =2x+ 5y

putx =0,y=0
£(0,0) =2(0)+5(0)=0+0=0
putx =0,y =4
f(0,4) =2(0)+5(4)=0+20=20
putx =4,y =0

f(4,0)=2(4)+5(0)=8+0=8
putx =16,y =12
f(16,12) = 2(16) + 5(12) =32+ 60 =92
Hence, f(x,y) is maximized at (16,12)

Question # 2: Maximize f(x,y) = x + 3y; subject to the constraints:

2x+ 5y <30 ; 5x+4y <20 ; x=>20y=>0
(a) Associated Equations
2x + 5y = 30 (A) || 5x + 4y = 20 (B)
(b) X — Intercept
put y = 0 in equations (A) and (B)
2x+5(0) =30 5x +4(0) = 20
2x = 30 5x =20
30 20
—Z 5
x =15 x =4
P1(15,0) P3 (4,0)
(c) y — Intercept

put x = 0 in equations (A) and (B)
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2(0) + 5y =30
5y =30
30
5
y=6
P, (0,6)
(d) Test Point (0,0)

5(0) + 4y =20
4y = 20
20
Y=
y =
P4 (015)

put x = 0,y = 0 in given inequalities
5(0) +4(0) <20
0 <20 (True)

2(0) +5(0) <30
0 <30 (True)

Solution Regions lie towards the Origin

(e) Corner Points
(0,0), (4,0),(0,5)
wfOoy) =x+3y

putx =0,y =0
f(0,00=0+3(0)=0+0=0
putx =4,y=0
f(40)=4+30)=4+0=14
putx =0,y=5

f(05)=0+3(5)=0+15=15
Hence, f(x,y) is maximized at (0,5)
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vx=>0,y=>0

. Solution region will be feasible (I-Quadrant)
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Question # 3: Maximize z = 2x + 3Yy; subject to the constraints:
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2x+y<4 ; 4x -y <2 ; x=0;y=0
(a) Associated Equations _ vx20y=0
2% + y = 4 (A) " dx — y = 2 (B) - Solution region will be feasible (I-Quadrant)
(b) X — Intercept Y
put y = 0 in equations (A) and (B)
2x +0 = 4 dx—0=2
2x = 4 br =2
X = % X = %
X =2 X =73
P1(2,0) Ps (%' 0)
(c) y — Intercept
put x = 0 in equations (A) and (B)
200+y=14 4(0)—y =2
O+y=4 —-y=2
y=4 y=-—2
P, (0,4) P4 (0, —2)
(d) Test Point (0,0)
put x = 0,y = 0 in given inequalities
20)+0<4 4(0)—0<2
0 <4 (True) 0 < 2(True)

Solution Regions lie towards the Origin
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(e) Point of Intersection

Question # 4: Maximize z = 2x + y; subject to the constraints:

x+y=>3

(a)
x+y=3

(b)

X — Intercept

x+0=3
x =3
P1(3,0)

(c)

y — Intercept

Associated Equations
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(f) Corner Points

2x+y =4 (A) (0,0),(0,4), (1,0), (1,2)
4x — =2 (B) vz =2x+3y
(A) + (B) putx =0,y =0
2x+y=4 z=2(0)+3(0)=04+0=0
4x — y=2 putx =0,y =4
6x =6 z=20)+3M4)=0+12=12
x=2 putx=1,y=0
N z=2(1)+3(0)=2+0=2
e ; putx =16,y = 12
P A
ut in equation (A) z2=2(1)+3(2)=2+6=8
2()+y =4 : S
2+y=4 Hence, z is maximized at (0,4)
y=4-2
y =2
; 7x + 5y < 35 ; x=0,y=0
_® | 7x+5y=35___ (B)
put y = 0 in equations (A) and (B)
7x +5(0) = 35
7x = 35
35
X ==
7
x=05
Ps (5,0)
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put x = 0 in equations (A) and (B)

O+y=3
y=4
P2(014)

(d) Test Point (0,0)

0+0=3
0 > 4 (False)

Solution region lies away from the origin

(e) Corner Points
(3,0),(0,3),(5,0),(0,7)

vzZ=2x+y
putx =3,y=0
z=23)+0=6+0=6
putx =0,y =3
z=2(0)+3=0+4+3=3
putx =5y=0
z=2(5)+0=10+0=10
putx =0,y =7

z=20)+7=047=7
Hence, z is minimized at (0,3)

7(0) + 5y = 35
5y =35
35
y==
y =
P4 (017)

put x = 0,y = 0in given inequalities

7(0) + 5(0) < 35
0 < 35 (True)

Solution region lies towards the origin

XI
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v x20,y>0
-~ Solution region will be feasible (I-Quadrant)
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Question # 5: Maximize the function defined as: f(x,y) = 2x + 3y; subject to the constraints:

2x+y <10 ; x+2y <14 ; x=>0,y=>0
(a) Associated Equations Y cx>0,y>0
2x + y = 10 (A) H x + Zy =14 (B) - Solution region will be feasible (I-Quadrant)

(b) X — Intercept
put y = 0 in equations (A) and (B)

2x+0=10 x+200)=14
2x =10 x+0=14
_ 10 x =14

2
x=5
P1 (5,0)

(c) y — Intercept

Ps (5,0)

put x = 0 in equations (A) and (B)

2(0)+y =10 0+2y=14
0+y=10 2y =14

2

P, (0,10) y=7

P4 (0,7)

(d) Test Point (0,0)
put x = 0,y = 0in given inequalities

2(0)+0<10 0+2(0) <14
0 <10 (True) 0 <14 (True)

Solution Regions lie towards the origin
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(e) Point of Intersection

(f) Corner Points
(0,0), (5,0),(0,7),(2,6)

2x+y =10 ;x + 2y = 14 (D)
Multiply by 2’ v f(x,y)=2x+3y
4x + 2y = 20 (C) putx =0,y =0
(C) — (D) (0,00 =2(0)+3(0)=0+0=0
4x+éi= 20 putx =5,y=0
+x+2y =414 (5,0 =2(5)+3(0)=10+0=10
3x =6 putx =0,y =7
x =2 f(0,7)=20)+3(7)=0+21=21
x—; putx =2,y =6
Put in equation 0 O e 2 A maimized 3t (2.6)
2+2y=14 ’ ’
2y =14 -2
2y =12
12
y==
y=26
Question # 6: Find minimum and maximum values of z = 3x + y; subject to the constraints:
3x+5y > 15 ; x+3y<9 ; x=0y=>0
(a) Associated Equations
3x + 5y = 15 (A) || x+3y=09 (B)
(b) X — Intercept
put y = 0 in equations (A) and (B)
3x +5(0) =15 x+300)=9
3x =15 x+0=9
_ 15 x=9
3
x = 5 P3 (910)
P1(5,0)
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(c) y — Intercept
put x = 0 in equations (A) and (B)

3(0)+ 5y =15 0+3y=9 cx20,y>0
Sy = 1155 3}7 = 2 -~ Solution region will be feasible (I-Quadrant)
y = ? y = g v
y= y=3
P2 (0,3) P4(0,3)

(d) Test Point (0,0)
put x = 0,y = 0in given inequalities

3(0) + 5(0) = 15 0+3(0)<9 .
0 > 15 (False) 0 <9 (True) ~ =g

Solution region lies away from the origin Solution region lies towards the origin
XI

(e) (Croner Points)
(0,3),(5,0),(9,0) putx =9,y=0

vz=3x+y z=309)+0=27+0=27
putx =0,y =3 Hence, z is minimized at (0,3) and
z=30)+3=0+3=3 maximized at (9,0)
putx =5y=0

z=3(5)+0=15+0= 15
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