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Essential C++ for Engineers and Scientists zeros in on the key elements of good
programming and C++, using a multitude of interesting and appropriate
engineering and scientific examples. This book covers the features of C++
needed for writing engineering programs, including many features of object-
oriented programming. Early on, the book makes some simplifying assumptions
that alow the use of C++ topics without lengthy explanation, and then later
discusses the intricacies of the features. Readers will come away with the
confidence needed to solve problems with C++. This book covers the essential
features of C++, including control structures, one-dimensional and
multidimensional arrays, and file manipulation. It contains over 80 engineering
and scientific examples and programming projects drawn from interesting areas
such as solar heating, environmentally sound power production, water
conservation, automated manufacturing, and pipeline and power grid modeling.
The new edition includes material on member operators and more coverage of
member functions, as well as expanded coverage of files. Two new case studies
demonstrate full algorithm development. All code has been updated to comply
with ANSI C++ Standard. An appendix on C is also included for readers who
want to use this language. This book is especially appropriate for engineers (but
also for scientists, mathematicians, etc.) with no prior programming experience
looking for an introduction to C++, focusing on the features of the language that
can be applied to their industry.
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Editorial Review
From the Back Cover

Essential C++ for Engineers and Scientists focuses readers on the key elements of good programming and
C++ using a multitude of engineering and scientific examples that are relevant to future engineers. The book
covers the features of C++ needed for writing engineering programs, including many features of object-
oriented programming. Early on, it makes some simplifying assumptions that allow the use of C++ topics
without lengthy explanation, and then later discusses the intricacies of the features. Readers will come away
with the confidence needed to solve problems with C++.

THISSECOND EDITION FEATURES:

o Over 50% more programming projects than in the first edition.

e Two new case studies with complete algorithm devel opment.

¢ Over 80 engineering and scientific examples and programming projects drawn from interesting areas
such as solar heating, environmentally sound power production, water conservation, automated
manufacturing, pipeline and power grid modeling, and others.

¢ Updated and enhanced coverage of many topics including member operators and member functions,
files, and structs.

o Reference appendices on using the C programming language and about both the Borland and Visual
C++ integrated development environments.

¢ Fundamentals of numerical methods that represent commonly used techniques for solving engineering
and scientific problems.

About the Author

Jeri R. Hanly is a member of the computer science faculty at the University of Wyoming. She has devel oped
software for target recognition in collaboration with naval researchersin ChinaLake, Californiaand has
taught software engineering seminars for professional developers of computing systemsin the U.S. and
Canada. 020188495X AB04062001

Excerpt. © Reprinted by permission. All rights reserved.

Essential C++ for Engineers and Scientists, Second edition, teaches the essentials of problem solving and
programming using a subset of C++ as the implementation language. It includes many practical examples
from awide range of scientific and engineering disciplines. The text can be used for afirst coursein
programming: It assumes no prior knowledge of computers or programming.

Although somewhat abbreviated, the C++ coverage in this book includes the features useful in typical
engineering and scientific programs, and it demonstrates these features as they are actually used, not in
isolation. Language topics are presented in an order common in teaching other languages: first the basic
control structures (sequence, selection, and repetition), input/output operations, expression evaluation, and
library functions, and then defining and calling the user's own functions. Next, the fundamental construct of
an object-oriented C++ program, the class, is presented. After the chapter on classes, the text builds on the
notion of object orientation while continuing the standard subject matter of an introductory programming
course for engineers and scientists: arrays and strings, multidimensional arrays, areview of file
manipulation, and an introduction to selected numerical methods.



When C++ offers multiple ways of accomplishing the same goal, the text usually selects just one and uses it
consistently. For example, it teaches the use of references for output parameters and limits coverage of
pointers to array parameters and to dynamically allocated arrays.

Changesin the New Edition

Throughout the text, all programming examples have been updated to conform to standard C++ use of
namespaces. We have improved the book in many other ways as well:

e Integrated introduction to input/output file use with loop coverage
o Added presentation of structs
¢ Added smaller scale first example of classes
¢ Added member operators while retaining friend operators
o Expanded coverage of dynamically allocated arrays, both one- and two-dimensional
o Integrated standard string class into data type coverage beginning in Chapter 2 (retained Cstring
basicsin array chapter)
¢ Expanded numerical methods coverage by adding a case study on the use of augmented matricesto
solve systems of linear equations
¢ Added case studies using decision structures for finch classification and file use for database
representation
¢ Included more examples of reference parameters
o Expanded input error recovery coverage
¢ Added 50% more programming projects
o Created new appendicesin response to reviewer requests:
o Introduction to C programming language
o Laboratory-style introductions to two C++ integrated devel opment environments—M icrosoft
Visua C++ and Borland C++ Builder

Flexible Ordering of Topics

Professors who prefer to present topics in an order different from the one in the textbook should check the
dependencies shown in Table P.1 (in preface). Several sections of the text are completely optional, with no
subsequent dependencies. Recursive Functions (5.6), Class Reuse (6.7), and Heap-Dynamic Array
Allocation (7.6, 8.4). Figure P.1 (in preface) lists several different possible orderings of topics.

What About NO Objects?

A careful study of Fig. P.1 (in preface) shows that if you prefer not to cover objects at all, you can till
present all other language topics except multidimensional arrays and dynamic array allocation. We have
chosen to show function parameters that are multidimensional arrays only in the context of an object
representation. This choice stems from our conviction that such a representation is simpler, since students
can pass matrices as input and output parameters in exactly the same way as they pass simpler abjects.

Softwar e Engineering Concepts

This text presents many aspects of software engineering. Early chapters on control structures take a process-
oriented approach to analysis and design and demonstrate algorithm devel opment through stepwise
refinement of pseudo-code. These chapters also include sections on tracing and debugging code. Chapter 5
introduces procedural abstraction through user-defined functions, and Chapter 6's introduction of classesis
interwoven with examples of the object-oriented design process first described in Chapter 1.

The book emphasizes early on the need for a consistent, readable coding style, and its examples demonstrate



such a style throughout. The inside back cover of the text shows examples of most C++ constructs. In
addition to serving as a quick reference to where these constructs are discussed in the book, this table can be
used as a standard for style of indentation, bracket use, and naming conventions.

Pedagogical Features
Thistextbook uses arich array of pedagogical features with which to engage the student.
Definitions of Important Terms. Important terms are defined in the margins of the text.

End-of-Section Review Questions. Most sections are followed by a set of questions that check the student's
understanding of the material covered. Some questions call for the analysis and tracing of program
fragments; others ask the student to write or to modify some code. Answers to the odd-numbered questions
are in the Answers section; answers to the even-numbered questions are included in the on-line Instructor's
Manual.

Programming Projects. Each chapter concludes with a set of programming projects. Answersto selected
projects appear in the on-line Instructor's Manual, so instructors also have the option of distributing all or
part of a solution and asking the students to compl ete, extend, or improve the solution.

Examples and Case Studies. The book contains awide variety of examples and case studies specialy
selected to give the student glimpses of important science and engineering applications of computing. They
are usually complete programs, functions, or class definitions rather than incompl ete fragments.

Code and Input Highlighting. Many programming examples use shading to draw the student's eye to sections
of the code that demonstrate the current topic of interest. Additionally, all examples of program runs shade
user-entered input to distinguish it from computer-generated output.

Pitfalls and Chapter Reviews. Each chapter concludes with a discussion of common programming errors,
followed by a summary of important points in the chapter, and a table of new C++ constructs.

Comprehensive Index. Every textbook has an index, but this book'sindex is truly a pedagogical feature.
Constructed by hand, the index includes terms, concepts, and examples from all chapters and appendixes.

Appendixes and Supplements

Reference tables of C++ operator precedence and C++ constructs appear on the inside covers of the book.
Appendix A compares C++ to its parent language, C; Appendix B gives selected run-time functions available
in standard libraries; and Appendix C summarizes selected 1/0 facilities. Appendix D is areference for the
standard string class; Appendix E is areference of C++ operators; and Appendix Fisalist of ANSI C++
keywords. Appendixes G and H introduce popular C++ integrated devel opment environments and A ppendix
| liststhe ASCII and EBCDIC character sets.

The Instructor's Manual includes suggestions for teaching each chapter, two quizzes for each chapter, a bank
of exam questions, solutions to even-numbered review questions, and solutions to selected programming
projects. It is accessible by qualified instructors only. Please contact your sal es representative through the
World Wide Web.

The example program code is available online at http://www.aw.com/cssupport (follow the links from
there). Within the text, the programs that can be downloaded from this website are marked with a"www"
icon.
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Users Review
From reader reviews:
Bethany Eng:

This book untitled Essential C++ for Engineers and Scientists (2nd Edition) to be one of several books which
best sdller in this year, here is because when you read this publication you can get alot of benefit upon it.
You will easily to buy this specific book in the book retailer or you can order it by using online. The
publisher of the book sells the e-book too. It makes you quicker to read this book, because you can read this
book in your Mobile phone. So thereis no reason for you to past this e-book from your list.



Rodney Hussey:

People livein this new day of lifestyle always attempt to and must have the spare time or they will get large
amount of stress from both lifestyle and work. So , if we ask do people have spare time, we will say
absolutely without a doubt. People is human not really arobot. Then we consult again, what kind of activity
have you got when the spare time coming to a person of course your answer will unlimited right. Then do
you try this one, reading publications. It can be your aternative within spending your spare time, the
particular book you have read will be Essential C++ for Engineers and Scientists (2nd Edition).

Kimberly Wheatley:

Y our reading 6th sense will not betray an individual, why because this Essential C++ for Engineers and
Scientists (2nd Edition) book written by well-known writer who really knows well how to make book which
might be understand by anyone who read the book. Written inside good manner for you, leaking every ideas
and composing skill only for eliminate your current hunger then you still uncertainty Essential C++ for
Engineers and Scientists (2nd Edition) as good book but not only by the cover but aso through the content.
Thisis one reserve that can break don't ascertain book by itsinclude, so do you still needing one more sixth
sense to pick that!? Oh come on your reading sixth sense already told you so why you haveto listening to
another sixth sense.

Donald Wexler:

Reading a book to be new life style in this season; every people loves to study a book. When you read a book
you can get alot of benefit. When you read books, you can improve your knowledge, since book has alot of
information upon it. The information that you will get depend on what kinds of book that you have read. If
you need to get information about your research, you can read education books, but if you act like you want
to entertain yourself read a fiction books, these us novel, comics, in addition to soon. The Essential C++ for
Engineers and Scientists (2nd Edition) will give you new experience in examining a book.
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