Chapter - 12

LINEAR PROGRAMMING PROBLEMS
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Solve the L.P.P graphically.
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Maximize z=4x+y st xty=< 50 ,
3x+y <90
x=20,y=0

1 SraRien @ favta z = 4x + y &1 Aftrdman
HE S DIY 0 x+y<50,3x+ty <90

x=0,y=0

2. Minimize 7 =-3x+4y subject to
Xx+2y<8,3x+2y=<12,
x=0,y=0

1 s@Rigl & siavia Z=-3x+4y &1
YATHHROT BIFY -

Xx+2y <8,3x+2y <12,

x=0,y=0

3. Maximize Z = 3x + 2y subject to
x+2y<10,3x+y=<15 x=20,y=0
=1 sraien @ sidfa: Z=3x+2y &1
JferbaH HIF STd BT —

x<2,xty<3,-2x+ty=<1 x,y=0.

6. Minimize and Maximize Z = X + 2y subject to
x+2y=100,2x-y<0,2x+y =200.
X,y =0
fr1 s@igl @ dfavfa Z=x+2y @
YAGHIBROT TAT IARIHAHNBROT BIFIY -
x+2y=100,2x-y=<0,2x+y =200
x,y=0

‘ 5 MARKS SOLUTION

1.

Sol -

Convert all the constraints into equation,
we get,

x+y=50, 3x+y=90,x=0,y=0

X .Yy _ 5 X
=30 "350 130"

Hence Eq" x +y = 50 cuts the x - axis at A(50,0)
and y - axis at B(0,50)

Similarly eq" 3x +y = 90 cuts the x - axis at
C(30,0) and y - axis at D(0,90).

Yy _
90 !

Y
x+2y=<10,3x+y=<15 x=20,y=0 .
4, Find Maximum and Minimum value of l(x_
Z = 5x+ 10y subjectto x +2y < 120, 90+ D(0,90)
X+y>60,x-2y >0 x,y=0 801
70T
et gaRien @ Sfafa Z = 5x+ 10y @1 \Q—
GATHIBROT TAT JARIHAHBROT BIFSIY - 50
x+2y <120 , 407 P(20,30)
Xx+y>60,x-2y>0 x,y=>0 ;8
5. Maximi Z=y-2 bject t 1
aximize _y X subjec 0 X 10 A(50,0) | f .
Xx=2,xty=<3,-2x+ty=<1 x,y=0 — . ——t >
0(0,0)| 10 203 4% 50860 70 80
fr=1 srate @ afadfa Z =1y - 2x C(30.0 )
v X+y:5
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P AfRHTNHIT BT — 3x+y=90
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Check the region at (0,0) we get
0+0=50 & 0+0=<90

.. all inequation satisfies (0,0)

Corner point objective quction
Z  =4xty
0(0,0) 7=0
C(30,0) 7=4.30+0=120 (Max™)
P(20,30) 7=4.20+30=110 3
B(0,50) 7=0+50=50
.. Z is maximum at C(30,0)
Z =120
2. Convert all the constraints into eq"-
Xx+2y=8,3x+2y=12,x=0,y=0
Draw the graph-
X 8 X 4
y | 0 [ 4 y 0
Y

3x+2y=12

put (0,0) into equation

weget, 0<8, 0=<12

All the euation satisfies (0,0)

The corner points of the feasible region are
0(0,0), A(4,0) , E(2,3) and D(0,4)

The values of Z at there corner points are-

HefT-12 (TfoTa) (ARE

Corner points 7=-3x+4y
0(0,0) 7=0
A(4,0) 7=-12+0=-12 (Min™)
E(2,3) Z=-6+12=6
D(0,4) 7=0+16=16

The minimum value of Z is -12 at (4,0).
Convert all the constraints into eq".
x+2y=10,3x+y=15,x=0,y=0
Draw the graph-

X 10 0 X 5 0
y 0 5 y | 0|15
Y
1:
1 =

The corner points of the feasible region are
0(0,0), C(5,0) , E(4,3) and B(0,5)

The values of Z at these corner points are-

Corner points 7=3x+2y
0(0,0) Z=0+0=0
C(5,0) 7=3.5+0=15
E(4,3) 7=3.4+2.3=18 (Max™)
B(0,5) 7=0+2.5=10

.".The maximum value of Z is 18 at the point
(4.3)

Convert all the constraints into eq"-

We get,
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x+2y=120,x+y=60,x-2y =0,

x=y=0

X Y _4 X Y _
=120 "60 - 1 60 "60 ~ b
X =2y

Hence the equation x+2y=120 cut at (120,0)
and (0, 60) and x+y=60 cuts x-axis at (60, 0)
and y-axis at (0,60) and x=2y passes through the
origin and all equation satisfies (0.0)

inequation satisfies at (0,0).
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x+y=3

x=2
The corner points of the feasible region are

0(0,0), A(2,0), F(2,1), E(5.%) and D(0,1)

The value of Z at these corner points are-

The corner points of the feasible region are Corner points Z=y-2x
A(60,0) , B(120,0) , C(60,30) and D(40,20)
, 0(0,0) 0+0=0
The value of z at these corner points are-
A(2,0) 0-4=-4
Corner points Z=5x+10y F(2,1) 1-4=-3
A(60,0) 7=5.60+0=300 (Min™) E(2/3,7/3) % - % =1 (Max™)
B(120,0) 7=5.120+0=600 (Max™) D(O0,1) 1-0=1 (Max™)
C(60,30) 7=5.60+10.30=600(Max™) The maximum value of Z is 1 at all points on the
line segment joining D(0,1) and E( % - %
D(40,20) 7=5.40+10.20=400
The minimum value of Z is 300 at (60,0) and 6. Convert all the constraints into eq"-
the maximum value of Z is 600 at all the points We get,
on the line segment joining (120,0) and (60,30). x+2y=100,2x-y=0,2x +y= 200,
Sol- Convert all the constraints into eq"- x=y=0
We, get
s X y _ - X y _
X=2,x+y=3,-2x+y=1,x=0,y=0 =100 "50 ~ 2=y 100 200 7!
X, Y _ X Y_
2 Equation x+2y=100 cuts x-axis at points
Hence, the equation x=2 cut x-axis at .
(2,0) and parallel to y-axis, eq" x+y=3 cuts x-axis A(100,0) and y axis at B(0,50).
at (3,0) and y-axis at (0,3) and -2x+y=1 cuts Equation 2x=y passes through origin and
. _1 . equation 2x+y=200 cuts x-axis at point C(100,0)
X-axis at | —5 ,0) and y-axis at (0,1) and all ’
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and y-axis at D(0,200) and all the equation

satisfies (0,0).
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2x+y=200

The Corner points of the feasible region are
B(0,50), E(50,100), F(20,40) and D(0,200).

The value of Z at these corner points are -

Corner points

7=x+2y

B(0,50)

7=0+2.50 = 100 (Min™)

F(20,40)

Z=20+80=100 (Min™)

E(50,100)

7=50+200=250

D(0,200)

Z=0+400=400 (Max™)

The Maximum value of Z is 400 at (0,200) and
the minimum value of Z is 100 at all points on
the line segment joining the points B(0,50) and

F(20,40).
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