2.2 Functions

Domain and Range

A Function is a special type of relationship between two sets. For instance:
e Each person in a class is matched with one date of birth.
e Each bar code in a store is matched with one price.

e FEach real number is matched with its cube.

In each case, the first set is called the domain, and the second set is called the range. For every element in the
domain, there is exactly one corresponding element in the range.

This unique type of correspondence is what we call a function.

Example 1: Determine whether each correspondence is a function
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Example 2: Determine whether each correspondence is a function
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Function
A function is a relationship between two sets: the domain (the first set) and the range (the second set). Each
element of the domain is paired with exactly one element of the range.

Example 3: Determine whether each correspondence is a function.

a) The correspondence that assigns to a person his or her weight
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b) The correspondence that assigns to the numbers -2, -1, 0, 1, 2 each numbers square
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c) The correspondence that assigns to a best- selling author the titles of the books written by that author
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Example 4: For the correspondence {(—6,7),(1,4),(—3,4),(4,—5)}

a) Write the domain
{40, -3,

b) Write the range
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Functions and Graphs

The function in Example 1(a) can be written {( -3, 5), (1, 2), (4, 2)} and the func-
tion in Example 2(b) {{(—2,4),(0,0),(1, 1), (2, 4)}. We graph these functions in
black as follows.
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Example 5: For the function f, determine each of the following.

a) the member of the range that is paired with 2 Y=

b
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The domain
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Example 6: For the function f, determine each of the following.
v

a) the member of the range that is paired with

Y- value
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b) the domain of f

{x; -G 2> =2l

c) the member of the domain paired with -3

H—valme G= -3
A= -5

d) therange of f
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Note:
e

A closed dot on a graph (as shown in Example 4) means the point is included in the function. An open dot

means the point is not included in the function.

In Example 4, the dots also mark the endpoints of the graph. A function’s domain or range may also extend

indefinitely in the positive or negative direction, approaching infinity.

Example 7: For the function f, determine each of the following.

a) the member of the range that is paired with 2
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b) the domain of f
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c) the member of the domain paired with -3
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If a vertical line crosses a graph more than once, then the graph does not represent a function.

(verded Ltng ‘ng-t\

YA v/ YA VA

.r : \ : /N -
’l) X W X L x

: f&
an % Payived G~
[
Not a function. Three L\¥AN A function A function Not a function. Two ?Q_wq_d
y-values correspond y-values correspond \,LM‘\%\

to one x-value. to one x-value.
\6’\"”’0“92’ Q Y-valum

Relation
A relation is a connection between two sets: the domain (the first set) and the range (the second set). Each
element of the domain is paired with at least one element of the range.

Function Notation and Equations

e We often think of an element of the domain of a function as an input and its corresponding
element of the range as an output
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| CAUTION! f(x) does not mean ftimes x.

o Most functions are described by equations.
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Example 7: Find each indicated function value

a) f(5),forf(x)=3x+2

({(93: 3CS3*§ = 1"'{

b) h(4), for h(x) =7

N = 7

c) g(=2),for gr) =5r%+3r
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d) F(a)+1, forF(x) =3x+2
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f) F(x+h),forf(x)=2x—4
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Example 8: Let f(x) =3x—7

a) what output corresponds to an input of 5?
P C—

Q) wwen A=5 r=5

o £(8) = 3(5)-T = \5-1=§

b) what input corresponds to an output of 5?
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Example 9: For the equation, determine the domain of f = X !g y H
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b) f(x) =
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CAUTION! The denominator cannot be 0, but the numerator can be any
number.
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Piecewise Defined Function

Example 10: Find each function value for the function given
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