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Preface

“Everyone should learn how to code” That’s my favorite quote from Suzanne Keen, the
Thomas Broadus Professor of English and Dean of the College at Washington and Lee Uni-
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versity, where I have taught computer science for more than 30 years. The quote also states
the reason why I wrote the first edition of Fundamentals of Python: First Programs, and why
I now offer you this second edition. The book is intended for an introductory course in pro-
gramming and problem solving. It covers the material taught in a typical Computer Science 1
course (CS1) at the undergraduate or high school level.

This book covers five major aspects of computing:

Programming Basics—Data types, control structures, algorithm development, and
program design with functions are basic ideas that you need to master in order to
solve problems with computers. This book examines these core topics in detail and
gives you practice employing your understanding of them to solve a wide range of
problems.

Object-Oriented Programming (OOP)—Object-oriented programming is the
dominant programming paradigm used to develop large software systems. This
book introduces you to the fundamental principles of OOP and enables you to
apply them successfully.

Data and Information Processing—Most useful programs rely on data structures
to solve problems. These data structures include strings, arrays, files, lists, and dic-
tionaries. This book introduces you to these commonly used data structures and
includes examples that illustrate criteria for selecting the appropriate data struc-
tures for given problems.

Software Development Life Cycle—Rather than isolate software development
techniques in one or two chapters, this book deals with them throughout in the
context of numerous case studies. Among other things, you'll learn that coding a
program is often not the most difficult or challenging aspect of problem solving
and software development.

Contemporary Applications of Computing—The best way to learn about pro-
gramming and problem solving is to create interesting programs with real-world
applications. In this book, you'll begin by creating applications that involve numeri-
cal problems and text processing. For example, you'll learn the basics of encryption
techniques such as those that are used to make your credit card number and other
information secure on the Internet. But unlike many other introductory texts, this
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Why Python?

one does not restrict itself to problems involving numbers and text. Most contem-
porary applications involve graphical user interfaces, event-driven programming,
graphics, image manipulation, and network communications. These topics are not
consigned to the margins, but are presented in depth after you have mastered the
basics of programming.

Xiv

Why Python?

Computer technology and applications have become increasingly more sophisticated over
the past three decades, and so has the computer science curriculum, especially at the intro-
ductory level. Today’s students learn a bit of programming and problem solving, and they
are then expected to move quickly into topics like software development, complexity analy-
sis, and data structures that, 30 years ago, were relegated to advanced courses. In addition,
the ascent of object-oriented programming as the dominant paradigm of problem solving
has led instructors and textbook authors to implant powerful, industrial-strength program-
ming languages such as C++ and Java in the introductory curriculum. As a result, instead
of experiencing the rewards and excitement of solving problems with computers, beginning
computer science students often become overwhelmed by the combined tasks of mastering
advanced concepts as well as the syntax of a programming language.

This book uses the Python programming language as a way of making the first year of
studying computer science more manageable and attractive for students and instructors
alike. Python has the following pedagogical benefits:

e Python has simple, conventional syntax. Python statements are very close to those of
pseudocode algorithms, and Python expressions use the conventional notation found in
algebra. Thus, students can spend less time learning the syntax of a programming lan-
guage and more time learning to solve interesting problems.

e Python has safe semantics. Any expression or statement whose meaning violates the
definition of the language produces an error message.

e Python scales well. It is very easy for beginners to write simple programs in Python.
Python also includes all of the advanced features of a modern programming language,
such as support for data structures and object-oriented software development, for use
when they become necessary.

© Cengage Learning, Inc. This content is not final and may not match the published product.

e Python is highly interactive. Expressions and statements can be entered at an interpret-
er’'s prompts to allow the programmer to try out experimental code and receive immedi-
ate feedback. Longer code segments can then be composed and saved in script files to
be loaded and run as modules or standalone applications.

e Python is general purpose. In today’s context, this means that the language includes
resources for contemporary applications, including media computing and networks.

e Python is free and is in widespread use in industry. Students can download Python to
run on a variety of devices. There is a large Python user community, and expertise in
Python programming has great résumé value.
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Organization of the Book

To summarize these benefits, Python is a comfortable and flexible vehicle for expressing
ideas about computation, both for beginners and for experts. If students learn these ideas
well in the first course, they should have no problems making a quick transition to other
languages needed for courses later in the curriculum. Most importantly, beginning students
will spend less time staring at a computer screen and more time thinking about interesting
problems to solve.

Organization of the Book

The approach of this text is easygoing, with each new concept introduced only when it is
needed.

Chapter 1 introduces computer science by focusing on two fundamental ideas, algorithms
and information processing. A brief overview of computer hardware and software, followed
by an extended discussion of the history of computing, sets the context for computational
problem solving.

Chapters 2 and 3 cover the basics of problem solving and algorithm development using the
standard control structures of expression evaluation, sequencing, Boolean logic, selection,
and iteration with the basic numeric data types. Emphasis in these chapters is on problem
solving that is both systematic and experimental, involving algorithm design, testing, and
documentation.

Chapters 4 and 5 introduce the use of the strings, text files, lists, and dictionaries. These
data structures are both remarkably easy to manipulate in Python and support some inter-
esting applications. Chapter 5 also introduces simple function definitions as a way of orga-
nizing algorithmic code.

Chapter 6 explores the technique and benefits of procedural abstraction with function
definitions. Top-down design, stepwise refinement, and recursive design with functions are
examined as means of structuring code to solve complex problems. Details of namespace
organization (parameters, temporary variables, and module variables) and communica-
tion among software components are discussed. A section on functional programming
with higher-order functions shows how to exploit functional design patterns to simplify
solutions.

Chapter 7 focuses on the use of existing objects and classes to compose programs. Special
attention is paid to the application programming interface (API), or set of methods, of

a class of objects and the manner in which objects cooperate to solve problems. This
chapter also introduces two contemporary applications of computing, graphics and
image processing—areas in which object-based programming is particularly useful.

Chapter 8 introduces the definition of new classes to construct graphical user interfaces
(GUIs). The chapter contrasts the event-driven model of GUI programs with the process-
driven model of terminal-based programs. The creation and layout of GUI components
are explored, as well as the design of GUI-based applications using the model/view pattern.
The initial approach to defining new classes in this chapter is unusual for an introductory

60092_fm_hr_i-xx.indd 15
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Special Features

textbook: students learn that the easiest way to define a new class is to customize an exist-
ing class using subclassing and inheritance.

Chapter 9 continues the exploration of object-oriented design with the definition of entirely

new classes. Several examples of simple class definitions from different application domains

are presented. Some of these are then integrated into more realistic applications, to show

xvi how object-oriented software components can be used to build complex systems. Emphasis
is on designing appropriate interfaces for classes that exploit polymorphism.

Chapter 10 covers advanced material related to several important areas of computing:
concurrent programming, networks, and client/server applications. This chapter thus
gives students challenging experiences near the end of the first course. Chapter 10 intro-
duces multithreaded programs and the construction of simple network-based client/server
applications.

Chapter 11 covers some topics addressed at the beginning of a traditional CS2 course. This
chapter introduces complexity analysis with big-O notation. Enough material is presented
to enable you to perform simple analyses of the running time and memory usage of algo-
rithms and data structures, using search and sort algorithms as examples.

Special Features

This book explains and develops concepts carefully, using frequent examples and diagrams.
New concepts are then applied in complete programs to show how they aid in solving prob-
lems. The chapters place an early and consistent emphasis on good writing habits and neat,
readable documentation.

The book includes several other important features:

o Case studies—These present complete Python programs ranging from the simple to
the substantial. To emphasize the importance and usefulness of the software develop-
ment life cycle, case studies are discussed in the framework of a user request, followed
by analysis, design, implementation, and suggestions for testing, with well-defined tasks
performed at each stage. Some case studies are extended in end-of-chapter program-
ming projects.

© Cengage Learning, Inc. This content is not final and may not match the published product.

e Chapter objectives and chapter summaries—Each chapter begins with a set of learning
objectives and ends with a summary of the major concepts covered in the chapter.

e Key terms and a glossary—When a technical term is introduced in the text, it appears in
boldface. Definitions of the key terms are also collected in a glossary.

e Exercises—Most major sections of each chapter end with exercise questions that rein-
force the reading by asking basic questions about the material in the section. Each chap-
ter ends with a set of review exercises.

e Programming projects—Each chapter ends with a set of programming projects of vary-
ing difficulty.
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Instructor Resources

o A software toolkit for image processing—This book comes with an open-source
Python toolkit for the easy image processing discussed in Chapter 7. The toolkit can be
obtained from the student downloads page on www.cengage.com, or at http://home.wlu
.edu/~lambertk/python/

e A software toolkit for GUI programming—This book comes with an open-source
Python toolkit for the easy GUI programming introduced in Chapter 8. The toolkit can E-

be obtained from the student downloads page on www.cengage.com, or at http://home
wlu.edu/~lambertk/breezypythongui/

e Appendices—Four appendices include information on obtaining Python resources,
installing the toolkits, and using the toolkits” interfaces.

New in This Edition

The most obvious change in this edition is the addition of full color. All program examples
include the color coding used in Python’s IDLE, so students can easily identify program
elements such as keywords, program comments, and function, method, and class names.
Several new figures have been added to illustrate concepts, and many exercises and pro-
gramming projects have been reworked. The brief history of computing in Chapter 1 has
been brought up to date. A discussion of a Grid type has been included to give students
exposure to a two-dimensional data structure. The book remains the only introductory
Python text with a thorough introduction to realistic GUI programming. The chapter

on GUIs (Chapter 8) now uses the breezypythongui toolkit to ease the introduction of
this topic. The chapter on GUIs has also been placed ahead of the chapter on design with
classes (Chapter 9). This arrangement allows students to explore the customizing of exist-
ing classes with GUI programming before they tackle the design of entirely new classes in
the following chapter. Finally, a new section on the readers and writers problem has been
added to Chapter 10, to illustrate thread-safe access to shared resources.

Instructor Resources
MindTap

MindTap activities for Fundamentals of Python: First Programs are designed to help stu-
dents master the skills they need in today’s workforce. Research shows employers need
critical thinkers, troubleshooters, and creative problem-solvers to stay relevant in our
fast-paced, technology-driven world. MindTap helps you achieve this with assignments
and activities that provide hands-on practice and real-life relevance. Students are guided
through assignments that help them master basic knowledge and understanding before
moving on to more challenging problems.

© Cengage Learning, Inc. This content is not final and may not match the published product.

All MindTap activities and assignments are tied to defined unit learning objectives.
Hands-on coding labs provide real-life application and practice. Readings and dynamic
visualizations support the lecture, while a post-course assessment measures exactly how
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We Appreciate Your Feedback

much a student has learned. MindTap provides the analytics and reporting to easily see
where the class stands in terms of progress, engagement, and completion rates. Use the
content and learning path as-is or pick-and-choose how our materials will wrap around
yours. You control what the students see and when they see it. Learn more at http://www
.cengage.com/mindtap/.

Instructor Companion Site

The following teaching tools are available for download at the Companion Site for this text.
Simply search for this text at www.cengagebrain.com and choose "Instructor Downloads."
An instructor login is required.

e Instructor’s Manual: The Instructor’s Manual that accompanies this textbook includes
additional instructional material to assist in class preparation, including items such as
Overviews, Chapter Objectives, Teaching Tips, Quick Quizzes, Class Discussion Top-
ics, Additional Projects, Additional Resources, and Key Terms. A sample syllabus is also
available.

o Test Bank: Cengage Testing Powered by Cognero is a flexible, online system that allows
you to:

e author, edit, and manage test bank content from multiple Cengage solutions
e create multiple test versions in an instant
e deliver tests from your LMS, your classroom, or wherever you want

¢ PowerPoint Presentations: This text provides PowerPoint slides to accompany each
chapter. Slides may be used to guide classroom presentations, to make available to stu-
dents for chapter review, or to print as classroom handouts. Files are provided for every
figure in the text. Instructors may use the files to customize PowerPoint slides, illustrate
quizzes, or create handouts.

* Solutions: Solutions to all programming exercises are available. If an input file is
needed to run a programming exercise, it is included with the solution file.

e Source Code: The source code is available at www.cengagebrain.com. If an input file is
needed to run a program, it is included with the source code.

We Appreciate Your Feedback

We have tried to produce a high-quality text, but should you encounter any errors,
please report them to lambertk@wlu.edu or http://support.cengage.com. A list of errata,
should they be found, as well as other information about the book, will be posted on
the Web site http://home.wlu.edu/~lambertk/python/ and with the student resources at
www.cengagebrain.com.
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