CALCULUS 110

1.1 Four ways to represent a function
Verbally-numerically- visually (graph) - algebraically



Four ways to T
represent a function

Function:

A Function f is a rule that assigns to each element x € D

exactly one element, called f(x) € E S
We usually consider functions for which the sets %E
D and E are sets of real numbers. f: R=R 2

Domainis the value of x - .

Range is the set of all possible values




revarke -

1- The set D is called the Domain of this function .
2- The sat E is called the Codomain of the function.
3-The set of all images y= f(x)€E s.t CXe€D is called the

range.

4-RangecCodomain — ol vy o e o e o0 U o

5-x € D is called mdependent vanble ( Jiiass i),
F(x)=y Range of the function is called dependent

Variable( &b i)




Pomawn =

Romge =

Codoman =




The graph of a function f gives us a useful picture of the behavior or “life | Ya
o

. " . . : . \W‘ l
history” of a function. Since the y — coordinate of any point (x,y) on the ¢

graph is y = f(x), we can read the value of f(x) from the graph as being the
height of the graph above the point x (see Figure 4). The graph of f also allows

us to picture the domain of f on the x — axis and its range on the y — axis as

in Figure 5.
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The graph of a function f is shown in the following
Figure.

(a) Find the values of (1) and f(3).

(b) What are the domain and range of ?
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Example 2

Sketch the graph and find the domain and range of each
function.

0:5

(a) f(x) =2x—1




xample 2

Sketch the graph and find the domain and range of each
function.

(b) g(x) = x* 4




A curve in the xy plane is the graph of a function of x if no vertical line intersects
the curve more than once.
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(b) This curve doesn’t represent

o (a) This curve represents a function.
a function.




Exercilses 17

Determine whether the curve is the graph of a function of x. If it is, state the
domain and range of the function.

doma =

vomge=



domains.

Example 7 f(x)={1_x' y

x?, x> —1

Evaluate f(-2), f(-1) and f (0) and sketch the graph.




Example &

Sketch the graph of
x if x=0

f(x)=|x|={_x if x<0

Doma’wn

Romge




Suppose a > 0 is any real number .Thén

OREIE] (3) Ikl=a ©x=ta

@ x| <a ©® —-a<x<a .{x €|—a,al}

@ x| >a ®x>aorx<—-a. {x€(—x,—alVla, )}

{A} \/a—=a if a=0. J(—a)2=—a if a<0.




Even function

if f(—x) = f(x)V x €D, then
f is called an even function.

The graph is symmetric with
respecttothe v 4y .

f(x) = x? s even
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Odd function

If f(—x) = —f(x) V x €D,
then f is called an odd function.

The graph is symmetric with
respect to the _ovigin _ .

f(x) = x> s ocdd



Notes:

1-The re are functions that are neither even nor odd D
2- There is no function that is even and odd at the same time.
3-for f(x)= #" ,nweZ
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All Trigonometric Functions are odd functions except
cosx and secx are even functions.
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Addwng (subtroacting):

N | 000 + 000 =—) odd
The sum of two even functions is even

.‘j"l ‘5
The sum of two odd functions is odd odd + even == perther
The sum of an even and odd function is ' T

neither even nor odd (unless one functlon IS zero)

Multiply'wg (A wWision) s P
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The product of two even functions is aneven f even X even > oven |

function. *
The product of two odd functions is an even } odd X 0dd ==—=> even )
function.
The product of an even function and an odd o0d X even —_— Odd/
function is an odd function. L e S s e
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Example 11

Determine whether each of the following functions is even, odd or neither
even nor odd.

(o) f(x) = x> +x. M) f(x)=1—x* () f(x) = 2x — x?

- -
e TR

(o) f(x)=cis
b)Y f(x) =|x|is

(@ fl)=xmis |~ 7 U noseven
/ { if nisodd
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A function f is called increasing on

an interval [

yi f(x)
+ f(x,)|- A
7/ ;(1 )(:2 x’.
=
Example :
f(x) = x*

f(x) is decreasing (—o0, 0].
f(x) is increasing [0,00).

if f(x1) < f(x,) whenever x; < x5 in [.

an interval [

—\Lf (x,)

f(x,) PN

A function f is called decreasing on

if f(x1) > f(x2), xg <xzinl.
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A function f 1s called increasing on an interval [ if
f(x)) < f(x2) whenever x; < x> in/
It 1s called decreasing on / if

f(x)) = f(x2) whenever x;, < x> in/

y=flx)

A ' fl )

=Y



Example

The function whose graph is given is
(a) Increasing on (—0, 0).

(b) Increasing on (0, o).

(c) decreasing on (—, 0). 3 2 3 0 i ; ;

(d) decreasing on R. 4




\& I-'.Ql

Homework




QA‘IC graph of a function g i1s given.
(a) State the values of g(—2), g(0), g(2), and g(3).
(b) For what value(s) of xis g(x) = 3?

e
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15-18 Determine whether the curve is the graph of a function
of x. If it 1s, state the domain and range of the function.

15. Vi Vi
(c) For what value(s) of x is g(x) = 3? / e e
(d) State the domain and range of g. ‘ \1.\ ER ! i
0 v 0 \
(e) On what interval(s) is g increasing? R 1 | 1 / %
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EXAMPLE 6 Find the domain of each function.

|
(a) f(x) = \/x + 2 (b) g(x) = 2




Find the domain of the function.

x + 4

-
x°—9

39. f(x) =

Exevcise Yl

f(t) =V2t—-1




49-52 Evaluate f(—3), f(0), and f(2) for the piecewise defined
function. Then sketch the graph of the function.

| x4+ 2 ifx<0
- f(‘)_{‘ if x=0

if x <2

N
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X — if x =2

r+l if x = —1
if x = —1

if x =1

50. f(x
51. f(x
52. f(x ,
T—2x if x =1




0 =1"

I

if x<<0

X if x=0
5 if x <2
Ix—=3 ifx=2







Sketch the graph of the function.

54. f(x) = |x + 2|

x|

56. f(x) =

57. f(x) = {

x|

if | x
if | x
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77-78 Graphs of f and g are shown. Decide whether each ™% °
function 1s even, odd, or neither. Explain your reasoning.
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81-86 Determine whether f is even, odd, or neither. You may

wish to use a graphing calculator or computer to check your
answer visually.
2

810 1(x) = xzi : 82. f(x) = x4x+ :
83. f(x)=x_)|i1 84. f(x) = x|x|

85. f(x) =1+ 3x* — x* 86. f(x) =1+ 3x" —x°
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