writing piecewise functions

writing piecewise functions is a fundamental skill in mathematics, especially
in algebra and calculus, that allows for defining functions with different
expressions based on varying conditions or intervals within the domain. This
technique is crucial for accurately modeling real-world situations where a
single formula cannot capture the entire behavior of a function.
Understanding how to write piecewise functions involves knowledge of function
notation, inequality expressions, and domain restrictions. This article
explores the concept in depth, addressing the definition, the step-by-step
process of writing piecewise functions, practical examples, and common
pitfalls to avoid. Whether dealing with linear segments, absolute value
functions, or complex applications, mastering this topic supports stronger
analytical and problem-solving skills. The following sections provide a
detailed overview of writing piecewise functions and how to apply them
effectively.

e Understanding Piecewise Functions
e Steps to Writing Piecewise Functions
e Examples of Writing Piecewise Functions

e Common Mistakes and Tips

Understanding Piecewise Functions

Piecewise functions are mathematical functions defined by multiple sub-
functions, each of which applies to a certain interval or condition within
the domain. Unlike standard functions that have a single formula, piecewise
functions use different expressions depending on the input value. This type
of function is commonly used to describe situations where a rule changes at
specific points, such as tax brackets, shipping costs, or physical phenomena
with varying conditions.

Definition and Notation

A piecewise function is typically written using a bracketed notation that
lists each sub-function along with the condition or interval where it
applies. For example, a function f(x) might be defined as:

f(x) = { expression 1, for condition 1; expression 2, for condition 2; ... }

Each expression corresponds to a part of the domain, defined by inequalities
or logical conditions. This notation clearly specifies which formula to use



depending on the value of Xx.

Importance in Mathematics

Piecewise functions are essential in both pure and applied mathematics
because they allow for greater flexibility in modeling. They can represent
functions that are not continuous, functions with absolute values, step
functions, and many others. This versatility makes them invaluable for
solving real-world problems where behavior changes depending on input, such
as engineering systems, economics, and physics.

Steps to Writing Piecewise Functions

Writing piecewise functions involves a systematic approach to capturing the
behavior of a function over different parts of its domain. The process
requires careful analysis of the problem or graph and translating that
information into precise mathematical expressions and conditions.

Step 1: Analyze the Problem or Graph

Begin by examining the description or graph of the function to identify
intervals or points where the function changes its rule. Look for changes in
slope, breaks, or different formulas applied to different sections. This step
is critical for determining how many pieces the function will have and where
the domain is divided.

Step 2: Define the Intervals or Conditions

After identifying the regions, write down the intervals or conditions for
each piece. These are usually expressed using inequalities, such as x < 0,
= Xx <5, or x25. Precise definition of these intervals ensures that the
function is well-defined and that the pieces do not overlap or leave gaps.

Step 3: Write the Function Expressions

For each interval or condition, determine the corresponding function
expression. This might be given directly in the problem or inferred from the
graph or context. Each piece should be a valid mathematical function that
applies only within its specified domain interval.

Step 4: Combine into Piecewise Notation

Finally, assemble the pieces into a single piecewise function using the



standard notation. Make sure to clearly list each expression with its domain
condition, using braces and proper formatting for clarity.

Examples of Writing Piecewise Functions

Practical examples help solidify the understanding of how to write piecewise
functions. Below are several cases illustrating different types of piecewise
functions and their construction.

Example 1: Absolute Value Function

The absolute value function |x]| can be expressed as a piecewise function
because it behaves differently for negative and non-negative values of x:

e For x = 0, |x]|

Il
X

e For x < 0, |x| = -X

Thus, the piecewise function is:

f(x) ={ x, if x = 0;

-x, if x <0 }

Example 2: Step Function

A step function might be defined as giving a fixed output value over specific
intervals. For instance, a function that outputs 2 if x is less than 3 and
outputs 5 if x is 3 or more can be written as:

f(x) = {2, if x < 3;

5, if x =z 3 }

Example 3: Piecewise Linear Function from a Graph

Consider a graph that shows a function with two linear pieces: one line with
slope 1 for x between 0 and 2, and another line with slope -2 for x greater
than 2. If the function passes through the origin, the piecewise function can
be written as:

f(x) = {x, for 0 =x = 2;

-2X + 6, for x > 2 }



The second expression is found by calculating the line passing through (2,2)
with slope -2.

Common Mistakes and Tips

Writing piecewise functions accurately requires attention to detail. Several
common errors can occur, which compromise the correctness and clarity of the
function.

Incorrect Domain Overlaps or Gaps

One frequent mistake is overlapping intervals or leaving gaps between domain
conditions. For example, defining pieces for x < 1 and x > 1 omits the point
x = 1, potentially making the function undefined there. To avoid this, use
inclusive inequalities like = or = appropriately.

Misalignment of Function Expressions and Domains

Another error involves mismatching expressions with their correct intervals.
Each function piece must correspond precisely to the interval where it is
valid. Double-check the behavior of the function on the given domain to
ensure proper alignment.

Tips for Writing Accurate Piecewise Functions

Carefully analyze graphs or problem statements to determine exact
intervals.

Use clear and consistent inequality notation to define domain
conditions.

Verify continuity or discontinuity where necessary, especially at
boundary points.

Label each piece with its condition explicitly to avoid confusion.

e Test the function at boundary points to confirm correct expressions.

Frequently Asked Questions



What is a piecewise function?

A piecewise function is a function defined by different expressions or
formulas over different intervals of the domain.

How do you write a piecewise function?

To write a piecewise function, you define different rules or expressions for
different parts of the domain, usually using braces and specifying the
conditions for each piece.

When should you use a piecewise function?

Piecewise functions are used when a function behaves differently in different
intervals, such as tax brackets, shipping costs, or absolute value functions.

How do you determine the domain intervals for a
piecewise function?

The domain intervals are determined based on where the function's behavior or
formula changes, often given by the problem or by analyzing the context.

Can piecewise functions be continuous?

Yes, piecewise functions can be continuous if the pieces connect smoothly at
the interval boundaries, meaning the limits from both sides are equal at
those points.

How do you graph a piecewise function?

To graph a piecewise function, graph each piece on its specified interval,
making sure to include open or closed dots at the boundaries depending on
whether the endpoint is included.

What is the difference between an open and closed
circle in piecewise function graphs?

A closed circle indicates that the endpoint is included in the interval (= or
=), while an open circle indicates the endpoint is not included (< or >).

How do you write a piecewise function from a graph?

Identify the different segments on the graph, write the equation for each
segment, and specify the domain interval for each piece based on the graph's
x-values.



Are piecewise functions always linear in each piece?

No, each piece of a piecewise function can be any type of function, such as
linear, quadratic, or constant, depending on the context.

How do you evaluate a piecewise function at a given
point?

First, determine which interval the point belongs to, then use the
corresponding expression defined for that interval to evaluate the function.

Additional Resources

1. Mastering Piecewise Functions: A Comprehensive Guide

This book offers a thorough introduction to piecewise functions, explaining
their structure and applications. It includes step-by-step instructions on
how to write and graph piecewise functions from various scenarios. With
numerous practice problems and examples, readers can develop a solid
understanding of this important mathematical concept.

2. Piecewise Functions Made Simple

Designed for beginners, this book breaks down the process of writing
piecewise functions into easy-to-follow steps. It covers the basics of
identifying different function pieces and defining their domains clearly. The
book also provides real-world applications to help learners see the relevance
of piecewise functions.

3. Writing and Analyzing Piecewise Functions

This text delves into both the creation and interpretation of piecewise
functions. Readers will learn how to translate word problems into piecewise
function notation and analyze their behavior. The book includes practice
exercises that reinforce writing skills and improve comprehension.

4. Step-by-Step Piecewise Functions Workbook

A practical workbook focused on writing and graphing piecewise functions,
this resource offers a hands-on approach to learning. Each section guides the
reader through constructing piecewise functions from given conditions and
graphing them accurately. Ideal for students seeking to practice and master
these skills.

5. Exploring Piecewise Functions in Algebra

This book integrates piecewise functions into broader algebraic concepts,
showing their role in modeling complex situations. It features detailed
examples of writing piecewise functions based on piecewise-defined scenarios.
Readers will also find strategies for simplifying and interpreting these
functions.

6. Piecewise Functions: Concepts and Applications
Focusing on both theoretical and practical aspects, this book explains how to



write piecewise functions for various mathematical and real-life problems. It
highlights common pitfalls and provides tips for clear and accurate function
definitions. The book also explores graphical representations to enhance
understanding.

7. From Words to Functions: Writing Piecewise Functions

This resource emphasizes translating verbal descriptions into piecewise
function notation. It includes numerous examples where readers practice
identifying intervals and corresponding expressions. The clear explanations
help build confidence in writing precise piecewise functions.

8. Graphing and Writing Piecewise Functions with Confidence

Combining writing and graphing techniques, this book helps readers understand
how piecewise functions behave visually and algebraically. It guides learners
through the process of defining each piece and determining domain
restrictions. The exercises are designed to build skill and intuition
simultaneously.

9. Applied Piecewise Functions: Writing for Real-World Problems

This book focuses on applying piecewise functions to model real-world
situations such as pricing, physics, and economics. It teaches readers how to
write piecewise functions that accurately represent these scenarios. The
practical approach ensures that learners can connect mathematical writing to
everyday contexts.
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writing piecewise functions: Precalculus Mr. Rohit Manglik, 2023-10-23 Prepares students
for calculus by covering functions, complex numbers, exponential and logarithmic expressions,
sequences, and trigonometric identities and equations.

writing piecewise functions: Fundamentals of Computer Graphics Steve Marschner, Peter
Shirley, 2021-09-30 Drawing on an impressive roster of experts in the field, Fundamentals of
Computer Graphics, Fifth Edition offers an ideal resource for computer course curricula as well as a
user-friendly personal or professional reference. Focusing on geometric intuition, this book gives the
necessary information for understanding how images get onto the screen by using the
complementary approaches of ray tracing and rasterization. It covers topics common to an
introductory course, such as sampling theory, texture mapping, spatial data structure, and splines. It
also includes a number of contributed chapters from authors known for their expertise and clear way
of explaining concepts. HIGHLIGHTS Major updates and improvements to numerous chapters,
including shading, ray tracing, physics-based rendering, math, and sampling Updated coverage of
existing topics The absorption and reworking of several chapters to create a more natural flow to the
book The fifth edition of Fundamentals of Computer Graphics continues to provide an outstanding
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and comprehensive introduction to basic computer graphic technology and theory. It retains an
informal and intuitive style while improving precision, consistency, and completeness of material,
allowing aspiring and experienced graphics programmers to better understand and apply
foundational principles to the development of efficient code in creating film, game, or web designs.

writing piecewise functions: Fundamentals of Computer Graphics Peter Shirley, Michael
Ashikhmin, Steve Marschner, 2009-07-21 With contributions by Michael Ashikhmin, Michael
Gleicher, Naty Hoffman, Garrett Johnson, Tamara Munzner, Erik Reinhard, Kelvin Sung, William B.
Thompson, Peter Willemsen, Brian Wyvill. The third edition of this widely adopted text gives
students a comprehensive, fundamental introduction to computer graphics. The authors present the
mathematical foundations of computer graphics with a focus on geometric intuition, allowing the
programmer to understand and apply those foundations to the development of efficient code. New in
this edition: Four new contributed chapters, written by experts in their fields: Implicit Modeling,
Computer Graphics in Games, Color, Visualization, including information visualization Revised and
updated material on the graphics pipeline, reflecting a modern viewpoint organized around
programmable shading. Expanded treatment of viewing that improves clarity and consistency while
unifying viewing in ray tracing and rasterization. Improved and expanded coverage of triangle
meshes and mesh data structures. A new organization for the early chapters, which concentrates
foundational material at the beginning to increase teaching flexibility.

writing piecewise functions: Differential Equations with Linear Algebra Matthew R. Boelkins,
Jack L. Goldberg, Merle C. Potter, 2009-11-05 Differential Equations with Linear Algebra explores
the interplay between linear algebra and differential equations by examining fundamental problems
in elementary differential equations. With an example-first style, the text is accessible to students
who have completed multivariable calculus and is appropriate for courses in mathematics and
engineering that study systems of differential equations.

writing piecewise functions: AP® Calculus AB & BC All Access Book + Online Stu
Schwartz, 2017-01-13 All Access for the AP® Calculus AB & BC Exams Book + Web + Mobile
Updated for the new 2017 Exams Everything you need to prepare for the Advanced Placement®
Calculus exams, in a study system built around you! There are many different ways to prepare for an
Advanced Placement® exam. What's best for you depends on how much time you have to study and
how comfortable you are with the subject matter. To score your highest, you need a system that can
be customized to fit you: your schedule, your learning style, and your current level of knowledge.
This book, and the online tools that come with it, will help you personalize your AP® Calculus prep
by testing your understanding, pinpointing your weaknesses, and delivering flashcard study
materials unique to you. REA's All Access system allows you to create a personalized study plan
through three simple steps: targeted review of exam content, assessment of your knowledge, and
focused study in the topics where you need the most help. Here's how it works: Review the Book:
Study the topics tested on the AP® Calculus AB & BC exams and learn proven strategies that will
help you tackle any question you may see on test day. Test Yourself and Get Feedback: As you
review the book, test yourself with 9 end-of-chapter quizzes and 3 mini-tests. Score reports from
your free online tests and quizzes give you a fast way to pinpoint what you really know and what you
should spend more time studying. Improve Your Score: Armed with your score reports, you can
personalize your study plan. Review the parts of the book where you are weakest, and use the REA
Study Center to create your own unique e-flashcards, adding to the 100 free cards included with this
book. Visit The REA Study Center for a suite of online tools: The best way to personalize your study
plan is to get frequent feedback on what you know and what you don't know. At the online REA
Study Center, you can access three types of assessment: topic-level quizzes, mini-tests, and a
full-length practice test. Each of these tools provides true-to-format questions and delivers a detailed
score report that follows the topics set by the College Board®. Topic Level Quizzes: Short,
15-minute quizzes are available throughout the review and test your immediate understanding of the
topics just covered. Mini-Tests: Three online mini-tests cover what you've studied. These tests are
like the actual AP® exam, only shorter, and will help you evaluate your overall understanding of the



subject. 2 Full-Length Practice Tests - (1 for Calculus AB and 1 for Calculus BC): After you've
finished reviewing the book, take our full-length practice exams to practice under test-day
conditions. Available both in the book and online, these tests give you the most complete picture of
your strengths and weaknesses. We strongly recommend you take the online versions of the exams
for the added benefits of timed testing, automatic scoring, and a detailed score report. Improving
Your Score with e-Flashcards: With your score reports from the quizzes and tests, you'll be able to
see exactly which AP® Calculus topics you need to review. Use this information to create your own
flashcards for the areas where you are weak. And, because you will create these flashcards through
the REA Study Center, you can access them from any computer or smartphone. REA's All Access test
prep is a must-have for students taking the AP® Calculus AB & BC exams!

writing piecewise functions: Introductory Differential Equations Martha L. Abell, James P.
Braselton, 2023-12-21 **2025 Textbook and Academic Authors Association (TAA) McGuffey
Longevity Award Winner**Introductory Differential Equations, Sixth Edition provides the
foundations to assist students in learning not only how to read and understand differential
equations, but also how to read technical material in more advanced texts as they progress through
their studies. The book's accessible explanations and many robust sample problems are appropriate
for a first semester course in introductory ordinary differential equations (including Laplace
transforms), for a second course in Fourier series and boundary value problems, and for students
with no background on the subject. - Gives students a complete foundation on the subject, providing
a strong basis for learning how to read technical material in more advanced texts - Includes new,
comprehensive exercise sets throughout, ranging from straightforward to challenging - Offers
applications and extended projects relevant to the real-world through the use of examples in a broad
range of contexts - Provides online support, including a full solutions manual for qualified instructors
and a partial solutions manual for students

writing piecewise functions: New York Math: Math B, 2000

writing piecewise functions: Algebra II: 1001 Practice Problems For Dummies (+ Free
Online Practice) Mary Jane Sterling, 2022-06-08 Challenging and fun problems on every topic in a
typical Algebra II course Algebra II: 1001 Practice Problems For Dummies gives you 1,001
opportunities to practice solving problems on all the major topics in Algebra II—in the book and
online! Get extra help with tricky subjects, solidify what you've already learned, and get in-depth
walk-throughs for every problem with this useful book. These practice problems and detailed answer
explanations will get your advanced algebra juices flowing, no matter what your skill level. Thanks to
Dummies, you have a resource to help you put key concepts into practice. Work through practice
problems on all Algebra II topics covered in class Step through detailed solutions for every problem
to build your understanding Access practice questions online to study anywhere, any time Improve
your grade and up your study game with practice, practice, practice The material presented in
Algebra II: 1001 Practice Problems For Dummies is an excellent resource for students, as well as
parents and tutors looking to help supplement classroom instruction. Algebra II: 1001 Practice
Problems For Dummies (9781119883562) was previously published as 1,001 Algebra II Practice
Problems For Dummies (9781118446621). While this version features a new Dummies cover and
design, the content is the same as the prior release and should not be considered a new or updated
product.

writing piecewise functions: Introduction to Recognition and Deciphering of Patterns Michael
A. Radin, 2020-08-09 Introduction to Recognition and Deciphering of Patterns is meant to acquaint
STEM and non-STEM students with different patterns, as well as to where and when specific
patterns arise. In addition, the book teaches students how to recognize patterns and distinguish the
similarities and differences between them. Patterns, such as weather patterns, traffic patterns,
behavioral patterns, geometric patterns, linguistic patterns, structural patterns, digital patterns, and
the like, emerge on an everyday basis, . Recognizing patterns and studying their unique traits are
essential for the development and enhancement of our intuitive skills and for strengthening our
analytical skills. Mathematicians often apply patterns to get acquainted with new concepts--a



technique that can be applied across many disciplines. Throughout this book we explore assorted
patterns that emerge from various geometrical configurations of squares, circles, right triangles,
and equilateral triangles that either repeat at the same scale or at different scales. The book also
analytically examines linear patterns, geometric patterns, alternating patterns, piecewise patterns,
summation-type patterns and factorial-type patterns. Deciphering the details of these distinct
patterns leads to the proof by induction method, and the book will also render properties of Pascal’s
triangle and provide supplemental practice in deciphering specific patterns and verifying them. This
book concludes with first-order recursive relations: describing sequences as recursive relations,
obtaining the general solution by solving an initial value problem, and determining the periodic
traits. Features ¢ Readily accessible to a broad audience, including those with limited mathematical
background ¢ Especially useful for students in non-STEM disciplines, such as psychology, sociology,
economics and business, as well as for liberal arts disciplines and art students.

writing piecewise functions: Practical Algebra Bobson Wong, Larisa Bukalov, Steve Slavin,
2022-04-14 The most practical, complete, and accessible guide for understanding algebra If you
want to make sense of algebra, check out Practical Algebra: A Self-Teaching Guide. Written by two
experienced classroom teachers, this Third Edition is completely revised to align with the Common
Core Algebra I math standards used in many states. You'll get an overview of solving linear and
quadratic equations, using ratios and proportions, decoding word problems, graphing and
interpreting functions, modeling the real world with statistics, and other concepts found in today’s
algebra courses. This book also contains a brief review of pre-algebra topics, including arithmetic
and fractions. It has concrete strategies that help diverse students to succeed, such as: over 500
images and tables that illustrate important concepts over 200 model examples with complete
solutions almost 1,500 exercises with answers so you can monitor your progress Practical Algebra
emphasizes making connections to what you already know and what you’ll learn in the future. You'll
learn to see algebra as a logical and consistent system of ideas and see how it connects to other
mathematical topics. This book makes math more accessible by treating it as a language. It has tips
for pronouncing and using mathematical notation, a glossary of commonly used terms in algebra,
and a glossary of symbols. Along the way, you'll discover how different cultures around the world
over thousands of years developed many of the mathematical ideas we use today. Since students
nowadays can use a variety of tools to handle complex modeling tasks, this book contains technology
tips that apply no matter what device you're using. It also describes strategies for avoiding common
mistakes that students make. By working through Practical Algebra, you’ll learn straightforward
techniques for solving problems, and understand why these techniques work so you’ll retain what
you've learned. You (or your students) will come away with better scores on algebra tests and a
greater confidence in your ability to do math.

writing piecewise functions: Scientific Inquiry in Mathematics - Theory and Practice
Andrzej Sokolowski, 2018-05-02 This valuable resource provides an overview of recent research and
strategies in developing and applying modelling to promote practice-based research in STEM
education. In doing so, it bridges barriers across academic disciplines by suggesting activities that
promote integration of qualitative science concepts with the tools of mathematics and engineering.
The volume’s three parts offer a comprehensive review, by 1) Presenting a conceptual background of
how scientific inquiry can be induced in mathematics classes considering recommendations of prior
research, 2) Collecting case studies that were designed using scientific inquiry process designed for
math classes, and 3) Exploring future possibilities and directions for the research included within.
Among the topics discussed: - STEM education: A platform for multidisciplinary learning. - Teaching
and learning representations in STEM. - Formulating conceptual framework for multidisciplinary
STEM modeling. - Exploring function continuity in context. - Exploring function transformations
using a dynamic system. Scientific Inquiry in Mathematics - Theory and Practice delivers hands-on
and concrete strategies for effective STEM teaching in practice to educators within the fields of
mathematics, science, and technology. It will be of interest to practicing and future mathematics
teachers at all levels, as well as teacher educators, mathematics education researchers, and



undergraduate and graduate mathematics students interested in research based methods for
integrating inquiry-based learning into STEM classrooms.

writing piecewise functions: Writing Scientific Software Suely Oliveira, David E. Stewart,
2006-09-07 The core of scientific computing is designing, writing, testing, debugging and modifying
numerical software for application to a vast range of areas: from graphics, meteorology and
chemistry to engineering, biology and finance. Scientists, engineers and computer scientists need to
write good code, for speed, clarity, flexibility and ease of re-use. Oliveira and Stewart's style guide
for numerical software points out good practices to follow, and pitfalls to avoid. By following their
advice, readers will learn how to write efficient software, and how to test it for bugs, accuracy and
performance. Techniques are explained with a variety of programming languages, and illustrated
with two extensive design examples, one in Fortran 90 and one in C++: other examples in C, C++,
Fortran 90 and Java are scattered throughout the book. This manual of scientific computing style
will be an essential addition to the bookshelf and lab of everyone who writes numerical software.

writing piecewise functions: Prentice Hall New York Math: Math B, 2001

writing piecewise functions: Introduction to Physical Modeling with Modelica Michael
Tiller, 2012-12-06 3. 8 Problems . .. 66 4 ENABLING REUSE 69 4. 1 Concepts........ 69 4. 2
Exploiting commonality 70 4. 3 Reusable building blocks 71 4. 4 Allowing replaceable components
75 4. 5 Other replaceable entities 79 4. 6 Limiting flexibility . . . 82 4. 7 Other considerations . . 84 4.
8 Language fundamentals 85 4. 9 Problems ........ 88 5 FUNCTIONS 91 5. 1 Concepts . .......
91 5. 2 Introduction to functions 92 5. 3 An interpolation function 94 5. 4 Multiple return values 96
97 5. 5 Passing records as arguments 5. 6 Using extemal subroutines 100 5. 7 Language
fundamentals 102 5. 8 Problems . ....... 110 6 USING ARRAYS 113 6.1 Concepts.............
..... 113 6. 2 Planetary motion: Arrays of components . . 113 6. 3 Simple ID heat transfer: Arrays of
variables 120 6. 4 Using arrays with chemical systems 132 6. 5 Language fundamentals 143 6. 6

Problems.............. 152 7 HYBRID MODELS 155 7. 1 Concepts ... ..... 155 7. 2 Modeling
digital circuits 155 7. 3 Bouncing ball . . . . .. 162 7. 4 Sensor modeling . . .. 166 7. 5 Language
fundamentals 178 7. 6 Problems . .. ... .. 186 8 EXPLORING NONLINEAR BEHAVIOR 189 8. 1

Concepts . .. 189 8. 2 An ideal diode 189 8. 3 Backlash . .. 193 8. 4 Thermal properties 199
Contents vii 8. 5 Hodgkin-Huxley nerve cell models 203 8. 6 Language fundamentals 206 8. 7
Problems.............. 210 9 MISCELLANEOUS 213 9. 1 Lookup rules 213 9. 2 Annotations . .
225 Part II Effective Modelica 10 MULTI-DOMAIN MODELING 231 10. 1 Concepts......... 231
231 10. 2 Conveyor system . . . . .

writing piecewise functions: Differential Equations with Mathematica Martha L. Abell, James
P. Braselton, 2016-09-19 Differential Equations with Mathematica, Fourth Edition is a
supplementing reference which uses the fundamental concepts of the popular platform to solve
(analytically, numerically, and/or graphically) differential equations of interest to students,
instructors, and scientists. Mathematica's diversity makes it particularly well suited to performing
calculations encountered when solving many ordinary and partial differential equations. In some
cases, Mathematica's built-in functions can immediately solve a differential equation by providing an
explicit, implicit, or numerical solution. In other cases, mathematica can be used to perform the
calculations encountered when solving a differential equation. Because one goal of elementary
differential equations courses is to introduce students to basic methods and algorithms so that they
gain proficiency in them, nearly every topic covered this book introduces basic commands, also
including typical examples of their application. A study of differential equations relies on concepts
from calculus and linear algebra, so this text also includes discussions of relevant commands useful
in those areas. In many cases, seeing a solution graphically is most meaningful, so the book relies
heavily on Mathematica's outstanding graphics capabilities. - Demonstrates how to take advantage
of the advanced features of Mathematica 10 - Introduces the fundamental theory of ordinary and
partial differential equations using Mathematica to solve typical problems of interest to students,
instructors, scientists, and practitioners in many fields - Showcases practical applications and case
studies drawn from biology, physics, and engineering



writing piecewise functions: Precalculus with Trigonometry Paul A. Foerster, 2003
Precalculus with Trigonometry: Concepts and Applications

writing piecewise functions: Approximate Dynamic Programming Warren B. Powell,
2007-10-05 A complete and accessible introduction to the real-world applications of approximate
dynamic programming With the growing levels of sophistication in modern-day operations, it is vital
for practitioners to understand how to approach, model, and solve complex industrial problems.
Approximate Dynamic Programming is a result of the author's decades of experience working in
large industrial settings to develop practical and high-quality solutions to problems that involve
making decisions in the presence of uncertainty. This groundbreaking book uniquely integrates four
distinct disciplines—Markov design processes, mathematical programming, simulation, and
statistics—to demonstrate how to successfully model and solve a wide range of real-life problems
using the techniques of approximate dynamic programming (ADP). The reader is introduced to the
three curses of dimensionality that impact complex problems and is also shown how the
post-decision state variable allows for the use of classical algorithmic strategies from operations
research to treat complex stochastic optimization problems. Designed as an introduction and
assuming no prior training in dynamic programming of any form, Approximate Dynamic
Programming contains dozens of algorithms that are intended to serve as a starting point in the
design of practical solutions for real problems. The book provides detailed coverage of
implementation challenges including: modeling complex sequential decision processes under
uncertainty, identifying robust policies, designing and estimating value function approximations,
choosing effective stepsize rules, and resolving convergence issues. With a focus on modeling and
algorithms in conjunction with the language of mainstream operations research, artificial
intelligence, and control theory, Approximate Dynamic Programming: Models complex,
high-dimensional problems in a natural and practical way, which draws on years of industrial
projects Introduces and emphasizes the power of estimating a value function around the
post-decision state, allowing solution algorithms to be broken down into three fundamental steps:
classical simulation, classical optimization, and classical statistics Presents a thorough discussion of
recursive estimation, including fundamental theory and a number of issues that arise in the
development of practical algorithms Offers a variety of methods for approximating dynamic
programs that have appeared in previous literature, but that have never been presented in the
coherent format of a book Motivated by examples from modern-day operations research,
Approximate Dynamic Programming is an accessible introduction to dynamic modeling and is also a
valuable guide for the development of high-quality solutions to problems that exist in operations
research and engineering. The clear and precise presentation of the material makes this an
appropriate text for advanced undergraduate and beginning graduate courses, while also serving as
a reference for researchers and practitioners. A companion Web site is available for readers, which
includes additional exercises, solutions to exercises, and data sets to reinforce the book's main
concepts.

writing piecewise functions: Precalculus with Calculus Previews Dennis G. Zill, Jacqueline M.
Dewar, 2013 Incorporating Zill's student-friendly writing style and modern examples, Precalculus
with Calculus Previews, Fifth Edition includes all of the outstanding features and learning tools
found in the original text, Essentials of Precalculus with Calculus Previews, while incorporating
additional coverage that some courses may require. With a continued aim to keep the text complete,
yet concise, the authors added four additional chapters making the text a clear choice for many
mainstream courses. This student-friendly, four-color text offers numerous exercise sets and
examples to aid in students' learning and understanding, and graphs and figures throughout serve to
better illuminate key concepts. The exercise sets include engaging problems that focus on algebra,
graphing, and function theory, the sub-text of so many calculus problems. The authors are careful to
use the terminology of calculus in an informal and comprehensible way to facilitate the student's
successful transition into future calculus courses. - Includes a new chapter, - Provides a no nonsense
approach to precalculus with an informal, intuitive, and straightforward writing style. - Incorporates



the terminology used in calculus in an informal way to acclimate students to these new terms. -
Includes over 1600 figures to help illuminate key concepts. - Notes from the Classroom sections
address a variety of student/textbook/classroom/calculus issues such as alternative terminology,
reinforcement of important concepts, tips on memorization, misinterpretations, common errors,
solution procedures, calculators, and advice on the importance of neatness and organization. -
Calculus Previews conclude each chapter and highlight a single calculus concept with a focus on the
algebraic, logarithmic, and trigonometric manipulations necessary for successfully completing the
problem. Translating Words into Functions illustrates how to translate a verbal description into a
symbolic representation of a function.

writing piecewise functions: EBOOK: Calculus: Early Transcendental Functions Robert T
Smith, Roland Minton, 2011-02-16 Students who have used Smith/Minton's Calculus say it was
easier to read than any other math book they've used. That testimony underscores the success of the
authors’ approach, which combines the best elements of reform with the most reliable aspects of
mainstream calculus teaching, resulting in a motivating, challenging book. Smith/Minton also
provide exceptional, reality-based applications that appeal to students’ interests and demonstrate
the elegance of math in the world around us. New features include: * A new organization placing all
transcendental functions early in the book and consolidating the introduction to L'Ho6pital's Rule in a
single section. * More concisely written explanations in every chapter. * Many new exercises (for a
total of 7,000 throughout the book) that require additional rigor not found in the 2nd Edition. * New
exploratory exercises in every section that challenge students to synthesize key concepts to solve
intriguing projects. * New commentaries (“Beyond Formulas”) that encourage students to think
mathematically beyond the procedures they learn. * New counterpoints to the historical notes,
“Today in Mathematics,” that stress the contemporary dynamism of mathematical research and
applications, connecting past contributions to the present. * An enhanced discussion of differential
equations and additional applications of vector calculus.

writing piecewise functions: A First Course in Differential Equations John David Logan,
2006 While the standard sophomore course on elementary differential equations is typically one
semester in length, most of the texts currently being used for these courses have evolved into
calculus-like presentations that include a large collection of methods and applications, packaged
with state-of-the-art color graphics, student solution manuals, the latest fonts, marginal notes, and
web-based supplements. All of this adds up to several hundred pages of text and can be very
expensive. Many students do not have the time or desire to read voluminous texts and explore
internet supplements. Thats what makes the format of this differential equations book unique. It is a
one-semester, brief treatment of the basic ideas, models, and solution methods. Its limited coverage
places it somewhere between an outline and a detailed textbook. The author writes concisely, to the
point, and in plain language. Many worked examples and exercises are included. A student who
works through this primer will have the tools to go to the next level in applying ODEs to problems in
engineering, science, and applied mathematics. It will also give instructors, who want more concise
coverage, an alternative to existing texts. This text also encourages students to use a computer
algebra system to solve problems numerically. It can be stated with certainty that the numerical
solution of differential equations is a central activity in science and engineering, and it is absolutely
necessary to teach students scientific computation as early as possible. Templates of MATLAB
programs that solve differential equations are given in an appendix. Maple and Mathematica
commands are given as well. The author taught this material on several ocassions to students who
have had a standard three-semester calculus sequence. It has been well received by many students
who appreciated having a small, definitive parcel of material to learn. Moreover, this text gives
students the opportunity to start reading mathematics at a slightly higher level than experienced in
pre-calculus and calculus; not every small detail is included. Therefore the book can be a bridge in
their progress to study more advanced material at the junior-senior level, where books leave a lot to
the reader and are not packaged with elementary formats. J. David Logan is Professor of
Mathematics at the University of Nebraska, Lincoln. He is the author of another recent



undergraduate textbook, Applied Partial Differential Equations, 2nd Edition (Springer 2004).
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