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Section 1.1 - Introduction to Functions

Defining a Function by Numerical Data

When trying to model something mathematically, we typically collect data as a discrete
set. We then try to fit a continuous function to this data so we can make predictions and
estimates.

For example, in the chart below, t stands for the year, and N stands for the
number of cell phone subscribers (in millions) in the US.

t 1996 1998 2000 2002 2004 2006
N 44 69 109 141 182 233

1 Make a rough sketch of a function N(t).
2 Use this graph to estimate the number of cell phone subscribers in 2001 and 2007.
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Section 1.1 - Introduction to Functions

Representations of Functions

So far, we’ve represented functions verbally, visually, and numerically, but the best way is
to do so algebraically, i.e., with a formula. This is the easiest form to work with.

When
doing applications, we will often have to make a function out of our constraints.

Example

A rectangle has perimeter 20m. Express the area of the rectangle as a function of the
length of one of its sides.

Example

A rectangle has area 16m2. Express the perimeter of the rectangle as a function of the
length of one of its sides.
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Section 1.1 - Introduction to Functions

Piecewise Defined Functions

Sometimes we have functions that change shape drastically as you vary across the
domain. These are best described in pieces, and these functions are called piecewise
functions.

Example

Consider the piecewise function

f (x) =
{

x + 2, x < 0
1− x , x ≥ 0

Evaluate f (−3), f (0), and f (2). Sketch the graph of f (x).

Math 130 - Essentials of Calculus Functions 4 September 2019 4 / 6



Section 1.1 - Introduction to Functions

Piecewise Defined Functions

Sometimes we have functions that change shape drastically as you vary across the
domain. These are best described in pieces, and these functions are called piecewise
functions.

Example

Consider the piecewise function

f (x) =
{

x + 2, x < 0
1− x , x ≥ 0

Evaluate f (−3), f (0), and f (2). Sketch the graph of f (x).

Math 130 - Essentials of Calculus Functions 4 September 2019 4 / 6



Section 1.1 - Introduction to Functions

Now You Try It!

Example

Consider the piecewise function

f (x) =
{

x + 1, x ≤ −1
x2, x > −1

Evaluate f (−3), f (−1), and f (2). Sketch the graph of f (x).
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Section 1.1 - Introduction to Functions

Finding the Domain of a Function

When given a formula for a function, to find the domain we look for places where the
function might not be defined, then exclude them.

(Some) Things to look for:
1 input values that would make a 0 appear in a denominator.
2 input values that would cause an imaginary number to appear.

Example

Find the domain of the following functions:

1 f (x) =
x

3x − 1
2 g(t) =

√
2t + 4

3 h(x) =
√

x
x2 − 3x + 2
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