FUNCTIONS, RELATIONS, AND ASSOCIATED TERMINOLOGY

FUNCTIONS AND RELATIONS

A relation establishes a correspondance between inputs and outputs (in math language
caled Gets)). A relation isaset of ordered pars (points), and can berepresented by a
table, agraph, or an equaion. For equaions it establishes therelationship between two
variables and allows usto determineonevariable when given the other. Some examples of
relationstha are equaionsare:

X=y%, y=25, y=12x+5

Since thevalueof y usudly dependson, y is often referred to as the dependent
variable, while xis called theindependent variable.

Theset of possible inputs (x-values) of arelationis called the
domain, while theset of all possible outputs (y-values) of arelation y
iscaled therange For example, notice tha al of the points onthe
graph at right have x-values that are greater than or equd to £8.
Thearrows onthegraph indicate that the graph will continueto

expand to theright Thus theentire domain istheset of numbers ‘4\ 47

[\e]

tha are greater than or equd to £8. Likewise, since each y-value
has a corresponding point onthe graph, then therangeis the set of
all numbers. Thisisaso referred to asthe set of all real numbers.
In thefuture, this course will refer to these as Gill numbes.O

A relation is caled afunction if there exists no more than oneoutputfor each inpu. If a
relation has two or more outputs for asingle inputvalue, it isnotafundion. For example,
the relation graphed aboveis notafundion because there are two y-values for each x-value

greater than £8. Noticetha x=1 correspondsto bath y=2 and y=-2.

Fundionsare often given names, mos commonly 3,0 x=2
@,0or .0 Thenotation f(x) represents the outputof a \(
fundion, naned @ Owhen x istheinpu. Itisread G of

x.O Thenotation f(2), read G of 2,0Orepresentsthe

outputof fundion f when x=2. Intheexample at right, f(X)=3x+4
f(2)=10.

Theequaionsy = 3x + 4 and f(x) = 3x + 4 represent the same ¢
fundion. Noticetha this notationisinterchangesble; thd is, f(2)=3(2)+4=10

y=f(x).




Example 1

If f(x)=x"! 5x+6, a find f(7); b. findf(! 10); c. solve f(x)=0
a f(NH=7"15"7T+6=20
b. f(-10) = (-10)* — 5(-10) + 6 = 156

c. X —5x+6=0 sofactoringyields (x! 2)(x! 3)=0
theefore x=2lorlx= 3.

Example 2

Determinethe domain and rangeof each graph bdow.
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Domain: x-values between £2 and 4 Domain: x-valueslessthan or equd to 3;
induding theend paints, written: x! "3
written: -2 <x <4

Range y-valuesbeaween P4 and 3 Range y-values greater than or equd to
induding theend paints, BL; written: y > -1

written: 14" y" 3

Example 3
Using the graphsfrom example 2 above determine if each graphisafundion.

Theleft graphisnat afundion since, for example, x = 0 is pared with two different
yBvalues, namely y =2 andy = £2.5.

Therightgraphis afundion because each x—valueis pared with at mos oney-value



Problems

1. If f(x)=1!2x+ 3,

2. If g(x) = X* + 4x,

3, If f(x)=~/x+5,

a find f(-3)

a find g(! 5)

a. find f(20)

b. solve f(x)=7.
b. solve g(x) =0.

b. solve f(x)=2.

For each graph bd ow determinethe domain and range Use wordsor algebraic symbolsto

describeyour answers,
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Determinewhich of therelationsbdow are fundions Give reasonsto suppot your answers.
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INTERCEPTSAND RELATIVE MAXIMUM/MINIMUM

ThexBinter cept(s) of arelation are thelocation(s) where the graph crosses the x—axis. This
occurswhen y = 0. TheyBintercept(s) of arelation are thelocation(s) where the graph crosses
they—axis, occurringwhen x = 0.

Over aspecific horizonta interval (domain), therelative maximum isthelargest y—valueand
thereative minimum isthesmallest y-vaue W generally state the point at which these vaules
occur.

Example

Given thegraph at right, determinetheintercepts. Also
find therdative maximum and rel ative minimum over

theinterval —1< x <5, whichisboldly shaded. P

Thegraph crosses the x—axis twice, so there are two 1

xBintercepts: (B1, 0) and (3, 0). Thegraph crossesthe | X
y—axis onee so the y—intercept is (0, BL). = \\/ =

Over theinterval ! 1" x" 5 thelargest y—vaueis

y = 3 s0 therelative maximum is 3 and occurs at the
point (4, 3). Thesmallest y-valueisy = £ so the
relative minimumis £2 and occurs at the point (1, £R).

Problems

In 14BP16 determine (estimate if necessary) the xBintercepts and the y—intercepts. Also determine
therelative maximum and relative minimum over theinterval 14" x" 0

14. 15. 16.




HORIZONTAL AND VERTICAL TRANSFORMATIONS

A horizonta trandormation of a graph leaves the y—values unchanged and shifts the
x-vauesleft orright Symbolicaly (x,!'y)!! (x+ A4,'y). A vertica trandormation of agraph
leaves the x—values unchangad and shifts the y—values up or down. Symbolically

(X! (x,ly+ k). If both vertical and horizontal trandormationsare combined, then
(X! (x+hly+Kk).

Example
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origind shift horizontaly 4 units shift vertically 3 units
(x!y) (x, »)! (x+4,y) X y)=>xy-3
Problems

Perform the following trandormationsusng thethree graphsbd ow

graph A graph B
y 4

17.  GraphA: (x,ly)! (x+2,ly) 18. GraphB: (x,!y)! (x!y+2)

19. GraphC: (x,!ly)! (x" 1ly) 20. GraphA: (x)ly)! (x+2]ly" 1)



Answers

5 b. 0,4
calx
caly
:2<x<4
13" y" 2

ab b Bl

D: 12" x" 4
R 14" y" 2
D:x=£p, b1, 4
R y=64,81,1,2

Not fundion;for example, x = 0 ispared withy =4 and y = BL.

Not fundion;for example, x = 7 ispared withy =10andy = 3.

Intercepts: (B6, 0), (0, 3); relative max. of 3 at (0, 3), relativemin. of 1 at (B4, 1)

relative max of 5 at (B4, 5), and (0O, 5), relative min of £6 at (ER, £6)

1. a9 b a
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R 4<y<4 R
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Ryl 4 R
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11. Isfundion;each x is pared with at mog oney.
12.
13. Isfundion;each x is pared with at mog oney.
14.
15.  Intercepts: (! "0.6!0),!(! 4.3!0),!(0,!5);
16. Intercepts. (B4, 0), (1,0), (3, 0), (O, 2);
relative max. of 6 at (2, 6), relative min of 0 at (B4, 0)
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