Inequalities are an algebraic expression describing a simple numerical relationship between the left and right hand sides of the inequality symbol.

X2 +x-3<2x+10

X—4<5x+1

x> +3-x>5x+1

X—329x-2

Means the left hand side of the < symbol is
LESS THAN the right hand side

Means the left hand side of the <

LESS THAN OR EQUAL TO the right hand side

Means the left hand side of the > symbol is
GREATER THAN the right hand side

Means the left hand side of the =
GREATER THAN OR EQUAL TO the right

hand side

Linear inequalities & number lines

X—4<5x+1
We can represent
-5<4x an inequality on a
_5 number line
7SX
x=-2 *— X
4 _5 0
4
X=3>0x—2 Afilled ‘(‘:_lrcle
means “include
-1>8x the value”
—% =X ? { X
-1 =0
X< -4 8
An unfilled circle means
—X+3<-2x+1 “don’t include the value”
ox < =2 i.e.x=-lisnota
solution to the inequality
< |
-1 0

symbol is

We can ‘solve’ an inequality in the same way |
as we can solve an equation, i.e. an I
algebraic expression connecting left and right |
sides with an = sign, by rearranging, :
I
I

< Less than
< Less than or equal

> Greater than

= Greater than or equal

I
I
I
I
I 5
| factorizing etc... x*+3-x>5x+1 |
. 2
| BUT WITH AN IMPORTANT DIFEERENQE. 2 —BX+2>0 a y:(x—3) -7 1
| If you multiply both sides of an inequality | , 2
| by anegative, you reverse the direction of | (x=3)"-9+2>0 '
| the inequality symbol. | ’
symbol is | | (x—3)2 ~7>0 _ ﬂ
| -12<-4 -X+3<-2x+1 | 2 (3_,_\/7 0
x<3-7 ar :
l12>4 x-3>2x-1 |
- I x>3+47 il
Linear inequalities & graphs Quadratic inequalities i
) A X=0 Always sketch a graph to solve a-z S
T K =—%X+5 quadratic inequality.
/\ ~/ l_—h———h—— ; y=X2+ _6
Ty | This is the 2 4 v—B< ; I
A T T | essence I X' +x=6<0 f Yy )(X_Z_
\ | of ‘linear | (x=2)(x+3) <0 5
' I programming’ | -3<x<?2 ; (-8,0) ,0)
Valid region o _— b
y<-3x+5 y ,—6)
y=0 ;.. I - . |
x=0 -

Inequalities relating x and y can describe

regions of a graph.

Shade the regions where the inequality is invalid.

A dotted line means don't include the line (i.e > or <)
A solid line means include the line in the valid region.

Xx<-1
X=3

-x*+2x+3<0
B-x)(1+x)<0
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