_ Functions
=~ and Graphs

1.2 Basics of Function
and Their Graph: //// -
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s azs TS -\ . “% Find the domain and
Definition of a %a »ie range of a relation.

& A relation is any set of ordered paire.
& The set of all first components (X) of the ordered pairs is called the domain of the relation

& The set of all second components (V) is called the range of the relation.

88 Find the domain and range of the relation:

{00, 9.1), (10, 6.7), (20, 10.7), (30, 13.2), (40, 21.2)).

domain: €0, 10, 20, 30, 40>
range: 9.1, 6.7 10.7 13.2, 21.2)



/
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R - Y | N : . | ean determine whether
Definition of a F&"\ : s _ a relation is a function.

& A functionis a correspondence from a first set, called the domain, to a second sef,
called the range, ...

such that each element in the domaln corresponds
fo exactly one element in the range.

& Consider a trip to the doughnut shoppe. If you are allowed to choose wmore than one doughnut
that would be a relation, but not a function. One person from the domain can be matched
with more than one doughnut from the range of doughnuts. If, howsomever, you are only
allowed one doughnut, that would define a function. Even if your friends choose the same
doughnut it is still a function. One person, one doughnut.
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- Cw an ow . 1 can determine whether
Function = iy M a relation is a function.

& A functionis a special kind of relation.

Detinition or Function
A tunction f from a set A to a set B is a relation that assigns to each element 3 in the set A

sxactly one element y in the set B. The set A is the domain (or set of inputs) of the function f,
and the set B contains the range (or set of outputs).

& Read this statement carefully and consider everything that is implied.



Determining Wheifgr a Refajionis a Function ™ i

& Deterwmine whether the relation is a funetion: (1, 2), (3 4), (6, 5), (8, ).

8§ Yeperdoo - No two ordered pairs in the given relation have the same first component and
different second components. Thus, the relation is a function.

& If an equation is solved for y and more than one value of y can be obtained for a
given ¥, then the equation does not define y as a function of x.



. |V N e %, 1 can determine whether
Fﬂﬂctlons - ™~ - a relation is a function.

& Consider a vending machine that dispenses cold drinks.

& This can be considered a function machine. If you punch =
the button showing a Coke, that machine dispenses a Coke.

& The input value is the button you push, the output is the bottle of Coke.

& 11 does not matter if there is more than one button labeled Coke.
Each button returns the same ouput, the bottle of Coke.

& If you push any button labeled Fanta, you get a Fanta. |
All buttons labeled Fanta return a Fanta.

8 1If you push any button labeled Sprite, you get a Sprite.
All buttons labeled Sprite return a Sprite.

& When properly filled, the Coke machine is a function.




- Qi ' N~ “ | can determine whether
Fﬂﬂctlons - ~ - a relation is a function.

& Now let us suppose the employee filling the machine did not fill the machine
properly and put Sprite in some of the racks that were supposed to be
Coke, and Fanta in some of the racks that were supposed to be Sprite.

& This is no longer a function machine. If you punch one button
showing a Coke, the machine dispenses a Coke, but if you push
another button showing a Coke the machine dispenses a Fanta.

(=)
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& The input value Coke may return a Coke, but may also return a
Fanta. So the input value Coke can return wmore that one ovtput
valve. Thus, the machine is no longer a function.




| can determine whether

Func'"()" N 4 . _  arelation is a function.

Characteristics of a Function from Set A to Set &
1. Each element in set A must be matehed with an element in set B.

2. Sowe elements in B may not be matched with any element in A
3. Two or more elements in A may be matched with the same element in B.
4. An element in A (the domain) cannot be matched with two different elements in B.

& The set Ais the domain of the function. The set B is the range. of the function.
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Oetermining if aielgtionég Funcion o

& Deterwmine whether the relation is a funetion: (1, 2), (3 4), (6, 5), (8 5)).

& Yep - No two ordered pairs in the given relation have the same first component and different
second components (no y is assigned more than one y). Thus, the relation is a function.

& Deterwine whether the relation is a function: (3 2),1(6, 4), (6, 5) (8, 8)).

& Nope - the element of the domain (6) is matched with two elements of the range {4 5).
Thus the relation is NOT a function.

& If an equation is solved for y and more than one value of y can be obtained for a given .
then the equation does not define y as a function of x.

& Howsomever multiple values of ¥ can have the same value of y, and the equation may
define y as a function of .




s , NS “ | can determine whether
Func“o"s . _ a relation is a function.

& Determine whether the relation is a function:

& A g0 & C. g0

X |'Y X | Y
2 6 2 6
5 7 5 7 < 3 4 5 'x
6 9 2 6
6 10 -1 3 t

& Nope. & Yep. & \?ep. & Nope.

& Input 6 has two & No x value has wmore & No x value on the graph & Sowe x values have
output 9, 10. than one y valve has more than one y value more than one y value

I S A ‘TIEWN S % Seeern



a relation is a function.

Determining W gt an Bquation Represents : 1candetermine whether

a Function

& Determine whether the equation defines y as a function of x.

2

x2+y2=l y —1-x? y:i\/]_xz

& The * indicates that for certain values of x, there are two values of y.
For this reason, the equation does not define y as a function of x.

W Pleasenote:  \/1—x2 21—y

& Making this mistake will make my head explode.






s , R —— “2 | can graph functions
Functions iy _ by plotting points.

& A function with discrete values of % that is with gaps between x values, is a diserete function.
In an interval of potential %-values only certain %-values are allowed as input values in a
diserete function The graph of a discrete funetion will only consist of discrete points.

g 0 1,01, 2)(25) (4 7))is a discrete function becavse there are no values of 32 between 0 and 1,
between 1 and 2 or between 2 and 4.

& A function with continuous values of % no gaps between consecutive values of ¥ is a continuous
function In an interval of potential ¢-values every value of % is allowed to be an input value in a

continuous function The graph of a continuous funection will be points connected by a
continvous line.

B f(x)=2x - 5 is the equation of a continuous function. 3 can be any value between any two other
values of %

e A FIEN S v e



. o ‘f .\ - “ | can graph functions
Functions <<\ ' V) v

by plotting points.

& Chariah is driving her friends to the football game. She can only fit 9 people, including herself, in

her car. She charges 42 per person for gas. Does this scenario define a discrete function or a
continuous function?

& This is a discrete function, only counting numbers of people can be input values, 0, 1, 2, 3 or 4

& The function has ordered pair €(0, 0), (1, 2), (2, 4), (3 6), (4 8)}

- . \ 8 o

% Table of values - Y & Gl’aph is collection
' 0 | 0 of discrete points. . ¢

1 2 = 4 o

; : > 2 o

0
+ ¢ 0 1 2 3 4
Number of Passengers



s , R —— “2 | can graph functions
Functions iy _ by plotting points.

8 Chariah leases her car. She pays 4290 per month and $2 per wile for each wile driven in the month.
Does the function of total paid for a month describe a discrete function or a continvous function?

& The tunction would be f(x) = 2% + 250, where 3 is the number of wiles driven.

& This is a continvous function becavse wiles could be
any number from 0 to whatever.

>

330
& Partial table of valves [T ]y % Thegraphisa . 41
0 | 250 continuous ray. S 190
10 | 270 =
20 | 290 g 70
30 | 310 230
40 | 330

0 10 20 30 40 50
Miles Driven
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Function NOtai - Wow p “2 | can evaluate a function.

& The special notation f(x), read “f of x” or “f at x” represents the value of the function

(commonly known as “y”) at the number x (when x is the input value).

& Students are often confused by function notation. Especially when the input value is an expression.

f (x) does not mean f times xor f o

& If /%) = %2 then § is the name of the function. The input value is X and the output value is H(x).

& ¥is the name of the function. The input value is X and the output value is H(x).

& The input valveis x.

& The output valueis f{x). This is the same as y in equation notation.
& The function rule is to square the input value.

e A FIEN S v U



FﬂﬂOﬁOﬂS <) T P “2 | can evalvate a function.

«__J

& Rewewmber; f(x), (commonly known as “y”), represents the value of the funetion f at the
number X% (in other words, when x is the input valuve).

& If g(x) = x = 3, then g is the name of the function.

& Theinput value is x and the output value is g(x).

& The tunction rule defined by the function g is to take the input value (in this case 3
and subtract 3 to get the output value g(x).
& gis the name of the function.
& Theinput valueis x
8 The output value is g(x). This is the same as y in equation notation.
& The function rule is to subtract 3 from the input value to obtain the output value.

I S A TR S v YUhErrn



Domain and A 8N = _ . | can evalvate a function.

& The domain of a function is the set of all possible input values (all possible x values).
& The range of a function is the set of all possible output values (all possible () or y values).

- 5 - -~

4 N A
> — P
; _ i} -
< a - »

& Therange is the resulting set of values from substituting all
defined values (%) of the domaln. In other words, all the y values range

that result from inputting all the defined x values.

I S A TR S v YEyn




Functions v N 8 = i, | can evaluate a function.

& Given f(x)=2x-8 & Givengla) = 3a+ 1
& What is the input valve? x % What is the input value? 3
& What is the name of the function? f & What is the name of the function?
& What is the output value? (x) & What is the output value? gla)
& What is the function rule? & What is the function rule? .
Multiply the input value by 2 then subtract 8. Multiply the input value by 4 then add 1.



FﬂﬂOﬁOl’lS ) TEN - “2. | ean evalvate a function.

& Given h(x) = 9 - 4x, find h(x=-9)

& What is the name
& What is the input value? of the function?

x=9 h

e o ol B What is the
@ - output value?
AV 1@ P M

& What is the function rule?
Subtract 4 input values from 9. h(x=9) = 9 - 4(x=9) ‘
range

I S A TIEWN S v Ytrn



FﬂﬂOﬁOﬂS <) T P “2 | can evalvate a function.

& Be careful when using f(x). Remewmber f(x) is the output value when x is the input value.
& (x) = 2x means the function f has the rule that the input value of x is multiplied by 2.

& The function rule for the function f is to multiply any input value by 2.

& (x) * 3 means the input value of x is multiplied by 2, then 3 is added fo the output value.
& That is NOT the same as f(x + 2), which is (x + %) multiplied by 2.

8 ()= 2x
B (x)*3=2«+3
B (x+3)=2¢+0

2x+ 3
& f(x) + 3 means apply the function rule to the input valuve of x, €3 1)

then add 3 to the output value.

e A TIEN S v e



Evaluaﬁﬂg a Fungt ' e R e “ | can evaluate a function.

& If £(x)=x2-2x+*7 evalvate f(-5)
flx)=x?-2x+7
f(-9)=(-9)* - 2(-9)+7
f(-5)=25+10+7=42 & Thus {(~5) =42

8B If f0¢) = %2 = 2%+ 7 evalvate f(x+2)

fix+2)=x+2)*-2x+2)+7
fix+2)=(x*>+4x+4)-2x—4+7=x*+2x+7 & Thus flx+2) = x2+2x+7

e A FIEN S v T,
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Evaluaﬁﬂg Fun’ N o= _ “. 1 can evaluate a function.

8 let us make things a little more interesting.
& If g(x) = 3% = 2 evalvate g(-5)
gix)=3x-2 ol-9)=3(-51-2  8& Thus g(-%)=-17

& If g(x) = 3x = Z evaluate g(a)
alx)=3x-2 gla)=3(a) - 2 & Thus gla)=3a - 2
& If g(x) = 3x = Z evalvate g(x - 4)
0x)=3x-2 olx-4)=3(x-4-2 %8 Thus g(x-4)=3x - 14

I S A TR S v Yhrrn
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domain and range of a
function from its graph.

Finding Domain andRangéFrom a Function’s  * !canidentify the

Graph LN

& To find the domain of a function from it’s graph, look for all the inputs on the x-axis that
correspond to points on the graph.

& To find the range of a function from it’s graph, look for all the outputs on the y-axis that
correspond to points on the graph.

& A function may have more than one x-intercept, but a function can have only one y-intercept.
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Finding Domain andRanggFrom a Function’s

Graph

& Use the graph of the function to identify its domain and its range.

& Domain x1-4<x<H)
[-4 5]

& Range {ylO<sy<4) et
[0, 41 EEEEEN

|
> Note: the solid dots on the ends
denote Inelusion of that valve.
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[dentifying the Dangain andRange of a
Function fromIGraph V' ./

88 Use the graph of the function to identify its domain and its range.

& Pomain x| -4Cx(< 4

(4 41

& Range  {yl-2<y()5?

[2 %)

"
-
| |
.
i |
.y
—
-\
4 ) |
v
v
. I

> Note; the open ends denote

G5

l
“|  exclusion of that valve.







-~ | N _— “ | can obtain information about
.. N/ ‘ -
Gr aPhS of Fu"cwl ES _ a function from its graph.

& The graph of a funetion is the graph of its ordered pairs.

Graph the functions f{x) = 2x and g(x) = 2x - 3 in the same rectangular coordinate systew.
Select integers for x, starting with -2 and ending with 2.

& Why do you think we choose -2 to 2 for our domain values?

S e AYE L s B TS, . 3546



“ | can obtain information about

a function frow its graph.

& We set up a partial table of coordinates for each function, plot the points,

and connect the points.

f(x) = 2x o alx) = 2x - 3
X | y=tx) ) X | y=qlx)
-2 -4 | V -2 -7
1] 2 RV VZEERK il e
0 0 ’ ..... 0 -3
1 2 A 1 -1
2 4_ JI T 2 1




& f o T .| can obtain information about
Gr ap hs Of Funcw] ' F | a function from its graph.

& Use the graph to find £(5)
R f (5) - 4_00 Y T Cell Count and HIV Infection

1200
& For what value of x is f(x) = 1007 my ™
% P §9> 1 00 9 = § Few or no symptoms present.
- 23 = 3 &
| ! /SOX § E Symptomatic Stage
‘ Q 2 Symptoms begin or
& What is the domain of the function? - 2 go vorse.
2 A o 9)=100
. . . i Lz N\
# What is the range of the function? AR O B
. 1w 4 6 7 08
% 5 o S f(X) L1 ‘ l s 0 Time after Infection (years)







“ | can use the vertical line

test to identify functions.

& If any vertical line intersects a graph in more than one point, the graph does not
define y as a function of x.

88 Use the vertical line test to identify graphs in which y is a function of x.

function not a function function not a function
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“2 | can identify the domain

and range of a function.

& The domain of a function is the set of all possible input values (all possible x values).

& The domain can be explicit, meaning that it is decided apriori or defined for the function.
Such as deciding ahead of time (apriori) that we will restrict the domain fo positive integers.

& The domain can be implicit, meaning that the function is not defined for some values. Taking the
square root of negative numbers result in imaginary values, so if we are only interested in real
nuwmbers the domain of the square root function is implicitly defined as positive real numbers.



. - \ i N _— “. | can identity the domain
Domain and Raw £ e and range of a function.

& What is the domain of the function? £(x)= 14— x? [-2 2]

& What is the range of the function? [0, 21

& What is the domain of the function? flx)=+x*-4 (-0 -21 U [2 o)

& What is the range of the function? [0, oo)
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| can identify the dowmain

and range of a function.

& When determining the domain of a function ask yourself a couple of questions.

& 1. What values make sense in the problem.

& Do negative values make sense? Do fractional values make sense?
& 2. What values are prohibited?

& Evenroots of negative values? Denominators of 07

I S A TIEN S v YhEwrym



“. | canidentify the domain

and range of a function.

& Find the appropriate domains.

] ]
flx)= 7 2, 8 (rs2lr—4) D: All reals except 2 and 4,

(-, 2)u(-2, 4)ul4, =)

f(X)=\/X2—8 xi>$ V.'XS—\/g,X2\/§
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.\ = s n? “ | canidentify intercepts
o ]lnc'llﬂn 3 ap { from a function’s graph.

& ldentify the x- and y-intercepts for the graph of f(x).

Y
10 & x-intercepts
6 (-3.0) (-10) (2.0
5 ‘ 75457 & y-intercept
(0.-6



