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Preface

C++ is becoming the language of choice for introducing college students across the
country to computer science and programming. In high schools, the Advanced
Placement” (AP) examination in Computer Science will be administered in C++ for
the first time at the end of the 1998-99 academic year. While Maria was teaching
an experimental year-long AP computer science course in C++ in 1995-96, we
both saw the need for a manageable and concise textbook that would cover
programming, algorithms, and data structures in a style indigenous to C++.
Maria's students at Phillips Academy embraced the opportunity to take the AP
course in C++ (even though they had to switch to Pascal in the final weeks before
the AP exam) and, with their support, C++ for You++ was born.

We have designed this book for a two- or three-semester high school or college
introductory course in programming and data structures, with the choice of topics
guided by a typical first-year college course as described in the College Board's
Advanced Placement curriculum. Part 1 covers C++ programming (excluding
classes), with the emphasis on effective programming practices and good style.
Part 2 introduces C++ classes and covers the usual data structures as well as
searching and sorting algorithms.

This Special AP Edition introduces the five AP classes, apvector, apmatrix,
apstring, apstack, and apqueue, and explains how to use them. These classes were
developed by the College Board's C++ AP Development Committee and are
required for the APCS exam. This book follows the Committee’s
recommendations that students always use the apvector and apmatrix classes
instead of built-in one- and two-dimensional arrays, and that the apstring class
always be used instead of null-terminated strings. The apstack and apqueue

"Advanced Placement is a registered trademark of the College Entrance Examination Board which is not
responsible for the contents of this text.

XV
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classes provide standard implementations of the stack and queue data structures.
Students who take the A- or AB- level AP exam are expected to know how to use
the apvector, apmatrix, and apstring classes in programs. Students who take the
AB-level exam are also expected to use and re-implement the apstack and apqueue
classes.

Computer science is an applied discipline, not just a set of academic theories.
Therefore, the main thrust of C++ for You++ is to teach students to write effective
programs. Combining our experience as a teacher and a professional software
engineer, we have sought to include modern, realistic examples and present them
in a format teachers and their students will find accessible. Our labs and case
studies aim to demonstrate the most appropriate uses of the programming
techniques and data structures we cover.

We assume that at least one or two classes each week will be spent in a computer
lab with students working independently or in small groups. The accompanying
disk contains all the labs and case studies, and the teacher's edition disk provides
complete solutions to all labs. To simplify some of the lab exercises, teachers can
share hints or fragments of code from their solution disk. Meanwhile, “extra
credit” tasks can make the lab exercises more challenging for more advanced
students. The book also proposes several independent programming projects that
can stretch over a couple of weeks. The Workbook to Accompany C++ for You++
provides many additional questions, exercises, and projects.

C++ for You++ does not require prior knowledge of programming. For beginners
seeking a primer on C++ programming, our book includes many code fragments
and “cookbook” recipes (in the text and on the accompanying disk) for writing
reliable programs. Our lab exercises ask students to modify or enhance existing
code before having them write programs from scratch—a “training wheels”
approach that turns out confident, competent programmers.

For those already familiar with C++ (including structures, but not necessarily
classes), Part 2 can serve as an independent introduction to data structures. After a
brief discussion of how to create modular programs, we introduce C++ classes and
templates and learn how to implement and use them. Then we begin a serious
discussion of some software development topics and techniques not specific to
C++ that are important to any computer programmer. We discuss data structures
(linked lists, stacks, queues, trees) and their uses, recursion, and common
algorithms for searching, hashing, and sorting. We also describe the apstack and
apqueue classes and their use.
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C++ for You++ seeks to accommodate different learning styles and aptitudes. In
general, we have tried to reveal the underlying concepts of C++, where possible,
and emphasize the programming choices that have become part of the C++ culture.
Straightforward “cookbook” examples are followed by more detailed explanations
of how and why they work. Throughout the book, less important technical details
are grouped in sections that can be skipped on a first reading. For instance,
Chapter 10, “Monte Carlo Methods,” is optional, Chapter 11, “Pointers,
References, Dynamic Memory Allocation,” can be skipped almost entirely (with
the exception of Section 11.3, which explains how to pass arguments to functions
by reference). Some more advanced topics, in particular friends, iterators, static
class members (Sections 21.6 - 21.8) and inheritance (Chapter 28) are not part of
the AP subset required for the AP exam and can be skipped or covered partially, as
time permits. Stream input and output classes are summarized in more detail in an
appendix.

Without further delay, let us begin learning to program in C++!
¥ ¥ F*

Our sincere thanks to Doug Kuhlmann, the chairman of the Mathematics
Department at Phillips Academy, for suggesting that Maria switch her Advanced
Placement computer science course to C++ three years ahead of the national
requirement; his support was most valuable in this effort. We thank George Best
for encouraging us to write this book. Thanks to Bill Adams of Concord Academy
and Kathy Larson of Kingston High School who read a preliminary draft of the
book and suggested some important improvements. We are very grateful to
Deborah Roudebush of Potomac Falls High School for inspiring this AP Edition,
encouragement, and help with converting programs from built-in arrays to
apstring, apvector, and apmatrix classes. And our special thanks to Margaret
Litvin for her thoughtful and thorough editing.

¥ ¥ 3*

The student files are available at http://www.skylit.com/cpp4ap/.

Complete answers and solutions are available to teachers — for access please
e-mail from your school email account to support@skylit.com.


http://www.skylit.com/cpp4ap/
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