33. Linear Programming

Exercise 33A

1. Question

Graph the solution sets of the following inequations:
XxX+y>4

Answer

Givenx +y=4

syz4-Xx

Consider the equationy = 4 - x.
Finding points on the coordinate axes:
Ifx=0,theyvalueis4ie y=4

= the point on the Y axis is A(0,4)
Ify=0,0=4-x

=x=4

The point on the X axis is B(4,0)
Plotting the points on the graph: fig. 1a

Now consider the inequality y

Here we need the y value gre: or equal to 4 - x
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2. Question

Graph the solution sets of the
X-Y<3
Answer
Given x - y=3
=-y=3-X
Multiplying by minus on both the sides, we'll get
y=-3+x

y=x-3

Consider the equation y = x - 3.

Finding points on the coordinate axes:
Ifx=0,theyvalueis-3ie y=-3

= the point on the Y axis is A(0, - 3)
Ify=0,0=x-3

=S¥x= 3

The point on the X axis is B(3,0)

Plotting the points on the graph: fig. 2a

Now consider the inequality y=x -3

Here we need the y value greater than or equal to x - 3

class24



= the required regian is above point A.
Therefore the graph of the inequation x + y= 4 is fig. 2b
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Fig 2a
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Fig 2b
3. Question
Graph the solution sets of the following inequations:

X + 2y=1



Answer
Given x + 2y>1

= 2y>1-x

®

:y)%—-

ra

Consider the equation y =

[

cl
2

Finding points on the coordinate axes:

If x = 0, the y value is% ie,y=4
= the point on the Y axis is A(0, é)

Ify=0,x=1
The point on the X axis is B(1,0)

Plotting the points on the graph: fig. 3a

Now consider the inequality y > % — g

Here we need the y value greater than—;-—- z
= the required region is above point A.

dotied line. This is s done because y ak -— f
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Also , the line AB is representediin

Therefore the graph of the ineg
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Fig 3a
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Fig 3b

4. Question
Graph the solution sets of the fc equations: I 24
2x - 3y<4 C u SS
Answer

Given 2x - 3y<4
= 2x - 4<3y
=3y>2x-4

2 4
il i

Consider the equation y = gx - i
Finding points on the coordinate axes:

If x = 0, the y value is% ie,y= —‘_;

= the point on the Y axis is A(0, -
3

Ify=0x=2
The point on the X axis is B(2,0)

Plotting the points on the graph: fig. 4a

Now consider the inequality y > gx = g

Here we need the y value greater thangx *-E

= the required region is above point A.



Also , the line AB is represented in dotted line. This is s done because y = gx ==

Therefore the graph of the inequation y > «:-x *1;-15 fig. 4b
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5. Question

Graph the solution sets of the following inequations:

X y—2

Answer



Givenx=y-2

= y=x+ 2

Consider the equationy = x + 2
Finding points on the coordinate axes:
Ifx=0,theyvalueis2ie y=2

= the point on the Y axis is A(0,2)
fy=0,0=x+2

=X =2

The point on the X axis is B( - 2,0)
Plotting the points on the graph: fig. 5a
Now consider the inequality y=x + 2
Here we need the y value less than or equal to x + 2
= the required region is below point A.

Therefore the graph of the inequation x =z y - 2 is fig. 5b
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Fig 5b

6. Question
Graph the solution sets of the fc equations: I 24
. CIASS
Answer
Giveny - 2<3x
=y=3X + 2
Consider the equation y = 3x + 2
Finding points on the coordinate axes:
Ifx=0,theyvalueis2ie y=2
= the point on Y axis is A(0,2)
Ify=0,0=3x+2

3

=¥ = —-
2

The point on the X axis is B( - —2,0}

Plotting the points on the graph: fig. 6a

Now consider the inequality y=3x + 2

Here we need the y value less than or equal to 3x + 2
= the required region is below point A.

Therefore the graph of the inequation y=3x + 2 is fig. 5b
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7. Question

Solve each of the following systems of simultaneous inequations:
2x+y>land 2x-y -3

Answer

Consider the inequation 2x + y>1:
=y>1-2x

Consider the equation y = 1 - 2x
Finding points on the coordinate axes:
Ifx=0,theyvalueislie y=1

= the point on Y axis is A(0,1)

Ify=0,0=x+2



=X =

(SRR

The point on the X axis is B(%,U)

Plotting the points on the graph: fig. 7a

Now consider the inequality y>1 - 2X

Here we need the y value greater than x + 2
= the required region is below point A.

Therefore the graph of the inequation y=>1 - 2x is fig. 7b
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Fig 7b



Consider the inequation 2x -y = 3

= y=2x-3

Consider the equationy = 2x - 3
Finding points on the coordinate axes:
Ifx=0,theyvalueis-3ie y=-3
= the point on the Y axis is C(0, - 3)
Ify=0,0=2x+3

=W =

1w

The point on the X axis is D(g,{))

Plotting the points on the graph: fig. 7c

Now consider the inequality y<2x -3

Here we need the y value less than or equal to 2x - 3
= the required region is below point C.

Therefore the graph of the inequation y=2x - 3 is fig. 7d
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Fig 7d

Combining the graphs 7c and 7d, we'll get,
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The solution of the system of simultaneous inequations is the intersection region of the solutions of the two
given inequations.

8. Question

Solve each of the following systems of simultaneous inequations:

x-2y >0, 2x-y.-2



Answer
Consider the inequation x - 2y = 0:
=X =2y

>

consider the equation y = :2_: This equation’s graph is a straight line passing through origin.

4-

Now consider the inequali c I a s S 2 4

Here we need the y valu toZ—’
= the required region is bel

Therefore the graph of the inequation ys%is fig.8a
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Fig 8a

Consider the inequation 2x -y=-2:

Sy =2x+ 2

Consider the equation y = 2x + 2
Finding points on the coordinate axes:
Ifx=0,theyvalueis2ie, y=2

= the point on the Y axis is A(0,2)
Ify=00=2x+2

=x=-1

The point on the X axis is B( - 1,0)
Plotting the points on the graph: fig. 8b.
Now consider the inequality y = 2x + 2
Here we need the y value greater than or equal to 2x + 2
= the required region is above point A.

Therefore the graph of the inequation y = 2x + 2 is fig. 8¢
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The solution of the system of simultaneous inequations is the intersection region of the solutions of the two
given inequations.

9. Question

Solve each of the following systems of simultaneous inequations:
3x+4y 12, x-0,y-1and4x + 7y 28

Answer

Consider the inequation 3x + 4y = 12 :

=4y =12 - 3x



3
:yzB-;x

Consider the equation y = 3 - %:x

Finding points on the coordinate axes:
Ifx=0,theyvalueis3ie, y=3

= the point on the Y axis is A(0,3)
3
|fy—0;0—3-;x

=x=4
The point on the X axis is B(4,0)

Now consider the inequality y = 3 - Ex

Here we need the y value greater than orequal toy= 3 - ;x
= the required region is above point A.

Therefore the graph of the inequation y = 3 - ;x is fig. 9a
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Consider the inequation 4x + 7y=28
= 7y=<28 - 4x

4
:ys4~;x
Consider the equationy =4 - ;x

Finding points on the coordinate axes:

Ifx=0,theyvalueis4ie y=4



= the point on the Y axis is C(0,4)
Ify=00=4-2x

=X = 7

The point on the X axis is D(7,0)

Now consider the inequality y=4 - gx

Here we need the y value less than or equal to4 - ;x

= the required region is below point C.
Therefore the graph of the inequation y=<4 - ;;x is fig. 9b
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Fig 9b
X = 0 is the region right side of Y - axis.
y = 1 is the region above the liney = 1

Combining all the above results in a single graph , we'll get



The solution of the system of simultaneous inequations is the intersection region of the solutions of the two
given inequations.

10. Question

Show that the solution set o ing linear constraints is empty:

X-2y=0,2x-y--2, x>
Answer
Consider the ineguation x -2

=X = 2y
e

Y_z
consider the equationy = § This equation’s graph is a straight line passing through origin.
Now consider the inequality ysf

Here we need the y value less than or equal tog
= the required region is below arigin.

Therefore the graph of the inequation ys% is fig.10a



Fig 10a

Consider the inequation 2x -y=-2:
=y =2x+ 2

Consider the equation y =
Finding points on the co
Ifx=0,theyvalueis2i
= the point on Y axis is A(0
Ify=0,0=2x+2
=x=-1

The point on X axis is B( - 1,0)

Now consider the inequality y = 2x + 2
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Here we need the y value greater than or equal to 2x + 2

= the required region is above point A.

Therefore the graph of the inequation y = 2x + 2 is fig. 10b



Fig 10b

y = 0 is the region above X -

-3 1
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As they is no common area of intersection , there is no solution for the given set of simultaneous

inequations.

11. Question

Find the linear constraints for which the shaded area in the figure given is the solution set.



X

Answer

Yy

X

s class24

Givenlinex-y=1

=2y=x-1
As the region given in the figure is above the y - intercept’s coordinates (0, - 1),
=y=x-1

=x-y=1

Consider B:

Givenline2x +y =2

=y =2-2x

As the region given in the figure is above the y - intercept’s coordinates (0,2),
=y =2-2X

=22x+y=2

Consider C:

Givenline x + 2y =8

=2y =8-x

ay=4~§

As the region given in the figure is below the y - intercept’s coordinates (0,4),

=y$4-§



=2y=<8 - X

=X + 2y=8

Consider D:

It is the region right side of the Y - axis.
ltisx=0.

All the results derived:

X-y=1

2X+y=2

X + 2y=8

x=0

Exercise 33B

1. Question

Find the maximum value of Z= 7X + 7Y, subject to the constraints.
X=0,y-0 x+y-2and2x + 3y . 6.

Answer

The feasible region determined by the constraints x> ¢, y=0.

X+y>= 2,2x+ 3y < 6is give

N

>
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The caorner points of the feasible region is A(0,2),B(2,0),C(3,0).

The values of Z at the following points is

Corner point | Z = 7x + 7y

A(0,2) 14

B(2,0) 14

C(3,0) 21 Maximum




The maximum value of Z is 21 at point C(3,0) .

1. Question

Find the maximum value of Z= 7X + 7Y, subject to the constraints.
X=0,y-0,x+ys2and 2x + 3y . 6.

Answer

The feasible region determined by the constraints x> ¢ , y=0.

X+y=>2,2Xx+ 3y - 615 given by
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The corner points of the feasible region is A(0,2),B(2,0),C(3,0).

The values of Z at the following points is

Corner point
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A(0,2)
B(2,0) 14
C(3,0) 21 Maximum

The maximum value of Z is 21 at point C(3,0) .
2. Question

Maximize Z = 4x + 9y, subject to the constraints
x>0, y=0, x + 5y - 200, 2x + 3y - 134.

Answer

The feasible region determined by the constraints x>0, y=0, x + 5y < 200, 2x + 3y < 134 is given by



