Section 2.1
Functions

Objectives
1. Determine Whether a Relation Represents a Function
2. Find the Value of a Function
3. Find the Domain of a Function
4. Form the Sum, Difference, Product, and Quotient of Two Functions

Relation—a correspondence between two sets.

Example: Suppose | make $20 per hour.

Howrs wovked T necome
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Example: Suppose | work for a company whose bonus plan is this: If the yearly profits
are less than $10 million, there is no bonus. If the yearly profits are $10 million or more,
all employees receive a $1000 bonus.
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The relation y = 3x — 1 shows a correspondence between x and y.
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Function—a relation that associates with each possible value of x in with exactly one
value of y.

Domain—all possible values of x.

Range—all possible values of y.

You can use a mapping to determine whether a relation is a function.

Hours
Worked Income
1 —1— 20
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5 —/———— > 60
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Determining Whether a Relation Represents a Function

Example: Determine whether the relation represents a function: {(-2, 5), (-1, 3), (3, 7),

(4,12)}
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Example: Determine whether the relation represents a function: {(2, 4), (3, 4), (5, 6), (7,
10)}
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Example: Determine whether the relation represents a function: {(1, 6), (1, 7), (2, -3),
(3,6)}
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Determining Whether an Equation is a Function

Example: Isy = 3x — 1 a function?
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Example: Isy = £V 1 — 2x a function?
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Example: Isx + y? = 1afunction? Np. If youw plog e
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Example: Is 2x2 + 2y? = 8 a function?
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Find the Value of a Function

Functions are denoted by letters such as f, F, g, G and others.
Function notation: f(x)

This is read as “f of x” and is the value of the function f at the number x.

Example: For the function f defined by f(x) = 20x, evaluate
This Funchon says
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b. f(10) = &0- 10= 200



Example: For the function f defined by f(x) = 2x% + 3, evaluate
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Implicit Form of a Function

When a function f is defined by an equation in x and y, we say that the function f is given
implicitly.
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Examples: X 4+ (3. = JsS
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When it is possible to solve the equation for y in terms of x, then we write y = f(x) and
say that the function is given explicitly.

Examples: 5* X -
/x - K
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Finding the Domain of a Function
Domain of f: The set of values that you’re allowed to plug in for x.

When finding the domain of a function, remember two things:
1. You're not allowed to plug in values of x that would cause you to take the square
root of a negative number.
2. You’re not allowed to plug in values of x that would make the denominator of a
fraction equal to zero.
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Example: Find the domain of y = /x<— ~Y
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Example: Find the domain of
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Form the Sum, Difference, Product, and Quotient of Two Functions
Sum: (f + g)(x) = f(x) + g(x)

Difference: (f — g)(x) = f(x) — g(x)

Product: (f - g)(x) = f(x) - g(x)
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Quotient: (g) (x) = g(x)



Example: Let f and g be two functions defined as f(x) = 2x — 1 and g(x) = x + 3.
Find the following:
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Example: Let f and g be two functions defined as f(x) = 2x and g(x) = x% + 3. Find
the following:

f+9 = 2xarrx53= X r2wr3
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The Difference Quotient:

Example: Find the difference quotient of f(x) = —3x + 1

Slxen) = =3(x+W) +1 = =By-3 4 |
Llxrh) £x)
Flern) - F D) “3x-Bhr | — (’31&—1)
. c N

= —34- 3hed + 3% -4

o

:—é.k'
W = —3

Example: Find the difference quotient of f(x) = x? + 5x — 1
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