
3 7 study guide and intervention piecewise and

step functions

3 7 study guide and intervention piecewise and step functions are essential components in the realm

of mathematics, particularly in algebra and calculus. Understanding these concepts is critical for

students as they form the foundation for more advanced mathematical theories and applications. This

article will delve into the intricacies of piecewise functions and step functions, providing a

comprehensive study guide that covers definitions, properties, examples, and applications. By the end

of this guide, you will have a solid grasp of these important mathematical functions.

What Are Piecewise Functions?

Piecewise functions are defined by multiple sub-functions, each of which applies to a certain interval of

the independent variable. This means that the function can take on different expressions based on the

input value.

Definition and Characteristics

A piecewise function can be expressed in the following format:

\[

f(x) =

\begin{cases}

f_1(x) & \text{if } x \text{ is in interval } I_1 \\

f_2(x) & \text{if } x \text{ is in interval } I_2 \\

\vdots & \vdots \\



f_n(x) & \text{if } x \text{ is in interval } I_n

\end{cases}

\]

Characteristics of piecewise functions include:

- Defined by intervals: Each piece of the function is defined for a specific interval.

- Can be continuous or discontinuous: Some piecewise functions may have breaks or jumps at the

boundaries of the intervals.

- Multiple expressions: The function can have different algebraic expressions for different intervals.

Examples of Piecewise Functions

Here are a couple of examples to illustrate piecewise functions:

1. Example 1:

\[

f(x) =

\begin{cases}

x^2 & \text{if } x < 0 \\

2x + 1 & \text{if } x \geq 0

\end{cases}

\]

2. Example 2:

\[

g(x) =

\begin{cases}



3 & \text{if } x < 1 \\

x^3 & \text{if } 1 \leq x < 3 \\

5 & \text{if } x \geq 3

\end{cases}

\]

Understanding Step Functions

Step functions are a specific type of piecewise function that produce a step-like graph. Instead of a

smooth curve, a step function has flat segments that represent constant values over specific intervals.

Definition and Characteristics

A step function can also be defined using piecewise notation, but it is characterized by its constant

output within each interval. The general form of a step function is:

\[

f(x) = n \quad \text{for } x \text{ in } [a, b)

\]

Characteristics of step functions include:

- Flat segments: The function remains constant over each interval.

- Jumps at defined points: The function experiences sudden changes (jumps) at the boundaries of

intervals.

- Graph resembles a staircase: The graphical representation resembles steps, hence the name.



Examples of Step Functions

1. Example 1:

\[

f(x) =

\begin{cases}

1 & \text{if } x < 1 \\

2 & \text{if } 1 \leq x < 3 \\

3 & \text{if } x \geq 3

\end{cases}

\]

2. Example 2:

\[

g(x) =

\begin{cases}

0 & \text{if } x < 0 \\

5 & \text{if } 0 \leq x < 2 \\

10 & \text{if } x \geq 2

\end{cases}

\]

Properties of Piecewise and Step Functions

Understanding the properties of piecewise and step functions is crucial for their application in

mathematics.



Key Properties of Piecewise Functions

- Continuity: A piecewise function can be continuous or discontinuous. To determine continuity, check

the limits at the boundary points of the intervals.

- Domain and Range: The domain of a piecewise function is the union of the intervals, while the range

is determined by evaluating the outputs of each sub-function.

- Graphing: To graph a piecewise function, plot each piece according to its defined interval and ensure

the transitions between pieces are clearly marked.

Key Properties of Step Functions

- Constant Values: Step functions maintain constant values over specific intervals.

- Discontinuity: Step functions are inherently discontinuous at the boundaries of intervals where jumps

occur.

- Graphing: When graphing a step function, plot each segment as a horizontal line, marking jumps at

the defined points.

Applications of Piecewise and Step Functions

Piecewise and step functions are widely used in various fields and applications. Here are some

common examples:

Economics


