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The General Aim

The general aim of a function is to describe the relationship between two
quantities, where one depends on the other. It allows us to analyze, predict, and
model real-life and mathematical situations accurately.

The Behavioral objectives

By the end of the lecture, the student will be able to:

v" Define a function and identify its domain and range correctly.

v" Distinguish between relations and functions using tables, formulas, and
graphs.

v" Evaluate a function for given values of the independent variable.

v" Plot the graph of a given function accurately on the Cartesian plane.

v Interpret the graph of a function to describe relationships between variables.

v" Determine whether a graph represents a function using the vertical line test.
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I. What is Function?

» Functions are a tool for describing the real world in mathematical
terms.

A function can be represented by an equation, a graph, a numerical
table, or a verbal description.

A function takes an input (usually called x) and produces an output
(usually called y).

We write it as:

Input Output
(domain) (range)
gliglediey) DuTpUL
N 4
fx)=Yy
1
nput

II. The Domain and Range

A function f consists of a set of inputs, a set of outputs, and a rule for
assigning each input to exactly one output. The set of inputs is called
Domain of the function. The set of output is called the Range of the
function.
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Example
For the function f(x) = 3x2+2x— 1, evaluate

a f(=2)
b. f(42)
c. fla+h)

Solution
Substitute the given value for x in the formula for f(x).

a. f(-2)=3(-2)%+2-2)-1=12-4-1=7
b. f2)=3(2)+22-1=6+212-1=5+22

fla+h)=3a+n*+2a+h-1 =3(a’+2ah+h*)+2a+2h-1

=3a2+6ah +3h%+2a+2h -1

] + h) —
Example: If f(x) = 2x* — 5x + 1 and i # 0, evaluate 1 2 1@

Solution: We first evaluate f(a + h) by replacing x by a + h in the expression for f(x):
fa+h)=2a+h=5a+h+1
=Aa*+2ah+h)-5a+h)+1
=2a* + dah + 2h* — 5a - 5h + 1
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Then we substitute into the given expression and simplify:
fla+h) —fla) (2a® + 4ah + 2h* — 5a — 5h + 1) — 2a®> — 5a + 1)
h N h
~ Za*+ddh+ 2 —Sa—Sh+1—20" + 54— 1
h

_ 4ah + 2h* — 5h
h

=4a+2h—35
[II. Graphs of Function

If f 1s a function with domain D, its graph consists of the points in the

Cartesian plane whose coordinates are the input-output pairs for f. In set
notation. the graph is:

{(x, f(x)) | xe D}

.
"l':

2

/|

/2 0 ot

The graph of f(x) = x + 2 is the set
of points (x, y) for which y has
the value x + 2.
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Example 1: Sketch the graph of the following function.

fla)=2* -2

z|fl@)| (z,v)
\
3| 7 | (-3 (3

Al | (-1,-1)

o| 2 | (0,-2)

lf(l 7)

N T R ) -

3| 7 (3,7

—1 et
(-1

-3

| Vo2
| (1-1)

L(0.-2)

Domain is (—oo, ») and
Range is [-2, )
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Example 2: Sketch the graph of the function:

flz)=9
l Rixd “59) EORMERCEERT
5| 9 |(-59)
F1s
21 9 | (=29 .
1| 9 | (1,9 sl
4| 9 | (4,9
B R S S T

Example 3: graph of the following function.

f2)=yz ¥l
¥
I f(:l?) (may) 33k
3 ’____..t"'_-_'-
1] 0 |(-1,0) 25l 33
2 b et
0 1 (0, 1) Sl /// (3,2)
3 2 (3,2) ‘;.,/(;]’1)
/b.j—
8 3 (813) (_1’0_)1 1 1 1 1 L L | L Ly
-1 1 2 3 4 5 6 1 8 9

Domainis [—1, ) and
Range is [0, 0)
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EXAMPLE // The graph of a function f is shown in 71N
Figure shown. ] \
(a) Find the values of f(1) and f(5) . 1 TN
(b) What are the domain and range of f? O | \\ /f .

SOLUTION
(a) We see from Figure the value of f at 1 is f(1) = 3.
( the point on the graph that lies above x = 1 is 3 units above the x-axis.)

When x = 5, the graph lies about 0.7 units below the x-axis,
so we estimate that  f(5) = —0.7.

(b) We see that f(x) is defined when 0 < x < 7, so the domain of f is the closed
interval [0, 7]. Notice that f takes on all values from —2 to 4, so the range of f is

{yl-2=y<4=[-24]

Example: Find the Domains and Ranges of each of all of the following

; 1
@y=x -5<x<4 (b)y=x* ©y=m—Dazz 0S*¥<6

Solution

@y=x* -5<x<4
domain — S5 <x < 4, range — 125 <y < 64

®) y=x*
domain —oo < x < oo, range 0 <y < oo
1 ,
©y=G-Dazzy 05*<¢ (x—zl)(x+2)20
+x—-220

domain0<x<land1l <x<6§6,
range—oo <y < —05,025 <y < oo
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# Sketch the following functions:
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1f(x)
2. f(x) = =x2
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