6.2 ENEQUALE’HES

Let us consider the following statements in Table 1
and Table 2 |

. Tablel || Table 2
2x+5=0 || 5x+7<0
Sx+6=-2 || 2x+12>0
3x-4y=6 4x — 3y <—6
4x+T7y=9 Sx+22>0

Comparing Tables 1 and 2, we can see that all the
statements in Table 1 contain the equality sign (=),
‘and the statements in Table 2 contam inequality sign,
~called mequalmes
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Definition )
A statement involving variables and the sign of inequality (<, <,> 2, 2)is calleg
inequality. If each term of an inequality is of first degree, then itisa linear inequlality, -
'@ Numerical inequalities: —3<3,4>2,5>0

¢ Literal inequalities: x <4,y > -5, x<3, y=6
e Strict inequalities _ g _ |

2x+5<1 _ _
x—6>7 } linear inequalities in one variable
6x+2y<-35 - :
3x-y>8 } linear inequalities in two variables
2%+ 5x-3>0 .
»X-2x+5<-3 } quadratic inequalities in one variable
o Slack inequalities - :

2x+5<1” '
x—6>7 } linear inequalities in one variable

6x+2y<-5 , ‘ _

3x-y=8 ‘ } linear inequalities in two varbiables

2x* +5x-320

x2_2x4+5<-3 } _ quadratic inequalities in one variable

6.3ALGEBRAIC SOLUTIONS OF LINEAR INEQUALITIES IN ONE
VARIABLE AND THEIR GRAPHICAL lREPRESENTATION

Ilustration 1 ’ . )

Considcr the inequality x <5, x is a real number,

x=1, .1 <5 is a true statement. x=35, 5 <5 is a false statement.
x=-1, —1 <5 is a true statement, x=7, 7 <5 is a false statement..
x=24, 2.4 <5 is atrue statement. x=35.2, 5.2<5 isa false statement.

x=4, 4 <5 is a true statement. x=10, 10<5 is a false statement.

We observe that the values of x less than 5 make the inequality a true statement and ¥
call them as the solutions of the inequality. Hence the solution of the inequality is the interval (-, 3)

Definition: |
The solution of an inequality in one variable is the value of the variable(s) that makes

the inequality a true statement. '
SR ST B .. SRR o lﬁ‘y




Ilustration 2 | ‘
Let us solve the inequality 5x — 3 <3x + 1, when x is an integer.

The inequality is 5x —3 <3x + 1

Adding 3 to both sides, we get Sx —3+3 <3x+ 1+3 Collect the

| 5x <3x+4 - variable to the
Subtracting 3x from both sides,we get ‘ - left side, the constants
Sx-3x<3x+4-3x —2x <4 to the right side
Drividing both sides by 2, we get x <2 " Divide by the coefficient of

:  the variable

s N

The inequality becomes a true statement when x takes integer values less than 2. Hence
the solutionis 1,0,-1,-2, ... : .

The solution can be represented on a number line as shown in Fig 6.1
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