jif(x)=4x-x2

N,

We saw in the last chapter that equations with 2 variables have an infinite set of
solutions that are ordered pairs. These equations where called linear because the
variables had no powers and their graphs were straight lines.

In this chapter we will study the graphs of non-linear equations (whose graphs
are curves), including a special type called a function.

RELATIONS: - Any set of ordered pairs is called a relation.
Where elements x; from one set, X, are associated with (paired
with) elements y; from another set Y - expressed in a consistent
order (x;, ¥y

Eg 1: {(Kathy,13), (Eve,11), (Barry,8) , (Jean,4) , (Tom,1) }
Eg2: {(1,1),(24),(3,1),(23)}
Eg3: {(x)):x+y=7}, this set has an infinite number of such
ordered pairs.

Egl.
Barry Tom  Eve | Jean Kathy
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FUNCTIONS: ~

A set of ordered pairs in which ali the first elements are different,
is called a function. (Eg1. on the previous page is an example of
this - Eg2. is not.)

or
A function is a relation in which NO two ordered pairs have the
same first element. Not all relations are functions.
Domain - The set of all first values (x-values) in the set of ordered pairs is
called the Domain, we use the letter @  for this set.
Range - The set of all second values (y-values) in the set of ordered pairs
is called the Range, we use the letter ®,  for this set.
In the general case, the elements are all members of the set of
real numbers.
Independent - the independent variable, x, has values from the domain.
Dependent -  the dependent variable, y, has values from the range.
(the y-value depends on the x-value chosen.)
We write ¥y =f{x) - (yis a function of x)
EXAMPLES:
Eg 1. For the function given by { (0,3), (1,2) , (2,5) , (3,1}, (4.2) , (5,4)}
The Domain, D), is the set of 1% values ... D ={0,1,2,3,4,5}
The Range, R ,is the setof 2" values ... R ={-1,2,3, 4,5}
Eg 2. For the function given by: {(xy):y= X}

The Domain is the set of all Real numbers. D= {x: -0 <X <+o0}

The Range is the set of all non-negative real numbers. R= {y:y 20}
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EXERCISE 35 — Testing and Bvaluating a Function:

If a vertical line cuts a graph only ONCE anywhere along the graph, itis the
graph of a function.
1. Which of the graphs below are a set of points which form a function?

(a) ' y {b)

y
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3
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- ¥
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|
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|
I
|
o
jus]
i

(C) Jhy (d) _ Jky

F S =3 L= oAt P

FUNCTION NOTATION

When an equation is written with y as the subject (explicitly) eg. v =x*—x+6 .
then the expression on the right-hand side of the equation is the "function of x".
For this example the function of x is: f{x) = X —x+8.

The value of a function for a particular x-value is found by substituting this x-value
into the function f(x) = P -x+6.

eg. The value of the above function at x = 3 is written and evaluated as follows:
f(3)=(3)° - (3)+6=12

2. Evaluate: (a) f(0) =
(b) f(5) =
(c) f(-4)=

3. Given f{x)=3x — %%, evaluate f(-4) =
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EXERCISE 36— Domain and Range:

1. List the Domain & Range of the following relationé:

(a) { (2:5) » (39"1) 3 (331) s (1 :0)
D={ } R={ }
(b) { ("233) 3 (—1 52) 2 (0:1) ’ (130) ’ (2:-1)
D= { | ) R={ }
()  {(1,1),(21),(0,1)}
D={ } R={ }
(d) (e)
Aky ‘-y
4| 4]
2| 2]
: : 0 2 _ 0 x
-4 -2 0 2 4’ -4 0 2 a’
1| -2|
-4} 4 /
D={ } D={ }
R={ } R={ }
(f) - 1(9)
iqr i
-4 -2 0 2 4 -4 0 2 4
-4 -4
D={ )| D= }
R={ } R={ }
2.  Which of the above relations are functions (Yes / No)?
(a) (b) (c) (d)
(e) (f) (9)
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EXERCISE 37 — Graphing Non-Linear Functions
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Sketch each graph below on the number plane provided. Name each graph.

(7) y=x"-1 (8) y=-2%
¥ ¥4
§-- g1
oI e
s P
)T oI
-}s’»{s{-i}é’:}é{i”e:é” é}_él_i:_fzi::lzﬁiléié*x
2- 2L
T P
541 sl
T T
(9) y —-Lii (10) a2
X y=(x-3)
3"51\. ¥
g 5
oI oI
s AT
T o1
X T
a4 o4
s s
5L 51
oF o1
REGIONS:

Inequalities (or inequations) containing 2 variables have an infinite set of
solutions which, when graphed, produce a region on the Number Plane.

Example: y> X2 -4

The edge of this region is
called the boundary of the
region, and here it has the
equation y =x* -4
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HOMEWORK SHEFT (17)

. Which of the following graphs represent functions?.

(a) (b)

2 Fy

x

& 4 LN — 4 i i P %
5 7 5 5 4324 P11 284568678 § 75 5432407234358 78"

] 4
i 2
0 x}--——-———""'""f;

%
8 7 65 5.4 3 2.4 P12 3 4567 8 R EEEEERRE] I
-2 -2
-4 4
.5 5
3 8

- gy, e e

2. Find the domain @ and Range R of each 3. Given the function

of the graphs in question1 above. fx)=2x 2 Tx+6 ,
evaluate:
(@ D={ } | @ f(O)=
R={ b
(b) D={ Yl (b)) SB)=
R={ }
(0 D={ bl @ f(N)=
R={ b =
(d D={ Yo f(2)=
‘ ={ 1
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HOMEWORK SHEET (18)

(@) y=-x (b) y=2"-4
¥4 ¥,
54 54
64 §+
4 4L
2.t A
e i~ X
$ 5 4 9 L 24 5 8 € 6 -4 2 4 2 4 & B
N ol
-4 N
H1 51
o1 41
1
x+72
}":.'.. y.r".
81 g4
54- 6
44 4t
a-- al
X e X
8 6 -4 2 & 24 & & § 6 -4 2 4+ 24 6§ &
-2_._ .2--
4 4L
st &L
.8.._ .3...-.
What are the names of the above functions?
@ o (b)Y o
() d)y o
Draw the graph of the inequation: ;’:E
y<4-2x bt
4.._
(note: this graph is a region) T
N o o T I B BB B B
RN RN I S S
g4
-4+
AN
o
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