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Functions

& Definitions
a Ways to representing functions

Evaluating functions

ﬁ Domain of functions




Functions

@ What is a function?
INPUT x
A Bunchion ig oW mapp *(
e )"“\(:5 ‘:: twpu omal |jFUNCTION f
COWe ow ?\\ N
)L
OUTPUT f(x)
A functions may be defined by:
o Arrow Diagram
e Set of ordered pairs
Functions

o An Equations
o Graph

Functions Defined by Arrow Diagram

To be function: For each element in the first set there L
correspond one and only one element
in the second test
Domain: First set

Range: Second Set

X ) % 3 % 3
) > ©
2 6 1 / »5
H > ). »! 5 S
Y y &~
Function: Yes Function: Yes Function: Ng
Domain: {1,2,3,4} Domain: {1,2,3,4} Domain:

Range: {3,6,3,2} Range: {60,3,2} Range:



Functions Defined by Set of Ordered Pairs

To be function: No ordered pairs have the same first
component and different second
component.

Domain: First component

Range: Second component

Determine whether each set specifies a function. If it does, then state the domain and
range.

(A) S ={(1,4),(2,3),3,2),(4,3), (5,4}
B) T={1.4),23),3,2), 2.4, (1,5)}

A) B)

Function: Yes .
Function: No

Domain: {1,2,3,4,5}
Range {2,3,4}

Domain:

Range

Functions Defined by an Equations

To be function: For each value of independent variable x
there correspond exactly one value of
dependent variable?

Domain:Set of all possible real x-value which will make
the function “work” or “defined”

Range: Set of all y-value corresponding to domain value.




Example:
L

4= At 2 Y= x* x=
%)Y ~ |3 x]
-2 | © 2| y 4 | -2
- 1— "1 - i 1 ) 1
o | © 010 o | o
1|3 o 4|1
2 18 214 yl 2
Function: Yes Function: Yes Function: No

Note: Itis very easy to determine whether an equation defines a function
or not if we have the graph of the equation.

Functions Defined by Graph

To be function: Vertical Line Test (VLT):

Function: if each VL pass through at most one point on

graph.
Not function: if any VL pass through two or more points
on the graph.
T 2 L
4= % & 2% g =% x=J
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Function by VLT Not function

Function by VLT by VLT



Example: Determine if each equation defines a function with
independent variable x

A) ‘j: 'X—L-\— H
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Example: Determine if each graph defines a function

Not function

16.

17. y

10

T T

Function
VDovaiwn =Q

Rovge = 3

-10T

=10

Not function
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E Finding the domain of Functions

Polynomial

c(‘l\: "‘1-\— AN 5\

Domain= AW vea\ wuwoes Q

R ov (~005 00)

Fraction only

L) %
< -4

Domain= \ootrew

QK?(&SS\QV\ { o

Square root only

VC'K'): e\

Domain= epYression
Mwden vob\-_?, o

square root on bottom

Square root on
bottom on x only

square root on top

Fon 5 O %t -4y
- v_ - 2, S unden Yook >/.O
V X4\
N e %*z0° s Bottem £ 0
'] n ‘o

wnder Yoot $o . Take f'll‘%(,cj'l‘ﬂn Take nters .,

Example
Polynomial Fraction only Square root only

Foo- \¢r 3% —x?®

\S

xX-3
%-3to0 = XL

& Damain =z R-13%
T e DU 36

Cm =

feod= Vx-3
x-3> 0
xz 3

s Dowmaln = [ 3,00)

square root on bottom

fen. _ %
V<2
X-A Yo = x>D
=2

Dewmain= (% 00)

Square root on
bottom on x only

Ffon= 2 _
Vi -2
s X0
« V-2 20 = Ixg 2
=+ %#Y

square root on top

o= Vxx
%t 3

o Xtl 20 =>’)0;—l
e Xtdf0 = KXE -3

-3 "1 o

] Z=="
e

Dowmain = Loy4) U4, 00)

Dowainz [ -1, 00)




Example:

2

Foy: 2 \6

Deowaiin = Q z L-00,00)

x
224 \6

Pooy=

‘7‘1 +\6 = . Were

\S nosubl'\')c.

oo Dewainz R- (~00 [00)

3 =\[lo-9.x
l6-2xZ0 > o2 AX

= S5z«

'I\«(\():

x>+ 27
7634- 27 £ O

3
o K3E 27 Supm
= K -3
o Dowmaln = R-3-2%
(— 00, -3\ U L"3/ 00)

Find the domain of each of the following function

?-60: x
2E_N\G
x*_\6 %o
_ @ 3
(x-4) (x+4) 0 \,U\.\ l A
XFY ov 3 -Y
oo Dovuin R, £+ 34
oY R— 1-‘-"') "Ll'}
(005 -4) U (-4, 1)U (1, 00)
9 Xy = 2
V IO — 24
O- 2% S0 => o > A%
S>> X or K LS
. Dowmain = (-o00 33) i
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S
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Dowain = EO)S) O (61 00)



ﬁ Evaluating Function

@) Find /(6), f(a), and /(6 + a) for f(x) = %
@) Find g(7), g(h), and g(7 + h) for g(x) = 16 + 3x — x°.
Find k(9), 4k d k(4a) for k(x) = 2
(©) Find k(9), 4k(a), and k(4a) for k(x) = Ve — o
SOLUTIONS
15 15
(A) /(6) = _3 —?—5
15
fla) = 3
76 + a) = 15 _ 15

6+a—283 34+ a

B) g(7) =16+3(7) — (7)2\ =16 +21 —49 = —12

g(h) =16 + 3h — I?
g(7+ h)y=16 +3(7+ h) — (7 + 11)2 Remove the first set of parentheses

and square the binomial.

=16 + 21 +3h — (49 + 14h + hz) Combine like terms and remove the

parentheses.
=37 + 3h — 49 — 14h — I? Combine like terms.
=—12—11h — h*
2 2
©) k) = Vo — 2 ZEI.’Z V9 = 3, not +3.
2 8
W= e T T Va2
2
k(da) = =" Vaa = VAVa = 2Va.
2 Divid t dd inator by 2
= ivide numerator and denominator .
2Va — 2 '

Va— 1



Evaluating and Simplifying a Difference Quotient

For f(x) = x> + 4x + 5, find and simplify:

J&x + h) —f(x)’h 20

®r+n  @fcth-f @

SOLUTIONS

(A) To find f(x + h), we replace x with x + & everywhere it appears in the
equation that defines f and simplify:

fix+h)=(+h)>*+4x+h)+5
= x>+ 2xh + h* + 4x + 4h + 5

(B) Using the result of part A, we get

f(x+ h) — f(x) =x>+2xh+h +4x+ 4h + 5 — (x> + 4x + 5)
=X +2xh+h +4x+4h+5—x* —4x— 5
= 2xh + h*> + 4h

fx+h) —fx) 2xh+h>+4h  H2x + h + 4)
h N h N i

(©)

=2x+h+4

A Gl

graphing)
( function

[i] Scan me



