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The Range of Current

Synaptic current (nerve cell in brain)

Current of each memory cell in
integrated circuit memory

l— Typical integrated circuit

t— Thereshold of sensation (in humans)

— Causes ventricular fibrillation
(fatal to humans)

— Typical household appliance

— Large industrial appliance

— Lightning bolt
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Antenna of radio receiver

}— Electroencephalography (EEG)—
Voltage between 2 points
on human scalp

}— Electrocardiograms (EKGs)—
Voltage produced by heart
across human chest

| Flashlight battery (1.5 volts)
|~ Voltage on integrated circuits

}— Car battery (12 volts)

}— House wiring—U.S. (110V)
}— House wiring—Europe (220V)

}— Large industrial motors

}— Voltage on TV picture tube

'- Cross-country (high-tension)
transmission lines

’> Lightning
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Prefa ce

The Circuit Analysis Course in the Engineering Curriculum

Circuit analysis is not only fundamental to the areas of electrical and computer engineering—
the concepts studied also have tentacles that extend to areas far beyond the boundaries of these
topics. Today, this subject may get less time in the curriculum than in the past because of con-
straints that range from attempts to reduce the total number of hours required for graduation
to the size or even growth of the university’s core requirement. Therefore, a viable book on this
topic must be designed to enhance the learning process on every possible front; that is, it must
(1) be easily readable, (2) contain numerous learning aids so that the material can be quickly
grasped, and (3) provide ample opportunity for readers to become proficient by testing their un-
derstanding. Thus, success is dependent not only on learning the material, but also on learning
it quickly. I have designed this book to match those needs.

How This Texf Meets the Needs of Instructor and Student

Seven editions of Basic Engineering Circuit Analysis have provided readers with a thorough
understanding of the fundamental concepts of circuit analysis and their applications to real-world
problems. Over the almost 20-year life cycle of this text, instructors and students alike have
found the book’s most helpful features to be:

the clear and concise explanations

a variety of effective learning aids

numerous problems with varying degrees of difficulty

a variety of real-world examples that demonstrate the usefulness of the material under
discussion.

PN

Like the previous editions, the seventh edition is designed as a core text for students majoring
in electrical and computer engineering, as well as a basic introduction to electric circuits for stu-
dents in other engineering disciplines. The goal is to provide an effective and efficient environment
for students to obtain a thorough understanding of the analysis of electric circuits and an introduc-
tion to their design. The material is presented at a level suitable for students who are taking or have
completed the introductory courses in college calculus and physics. I have taken great care to pro-
vide complete and clear discussions, as well as an abundant supply of new learning aids.

ACCURACY The text and problems/solutions have been thoroughly checked for clarity and
accuracy not only by the author, but also by more than a dozen academics and one honor stu-
dent. This group consists of 11 reviewers who are well-known professors of ECE, and they are:

Robert Krueger, University of Wisconsin
Ashok Goel, Michigan Technological University
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Clifford Pollock, Cornell University
Peyton Peebles, University of Florida
Marty Kaliski, Cal Poly, San Luis Obispo
Darryl Morrell, Arizona State University
Peddapullaiah Sannuti, Rutgers University
Paul Greiling, UCLA

Jorge Aravena, LSU

James Rowland, University of Kansas
Thomas H. Shumpert, Auburn University

In addition, the following individuals served as accuracy checkers for every aspect of the text:

Professor Scott Smith, Boise State University
Professor Val Tareski, North Dakota State University
Mr. Jung Young Lee, UC Berkeley

FLEXIBILITY While the organization and presentation of the material have been designed
to enable students to understand and apply the fundamentals as quickly as possible, the orga-
nization also provides instructors maximum flexibility to use the text in a variety of different
course settings and learning styles. Some sections or chapters can be skipped completely and
still provide a coherent presentation in a natural progression from start to finish. For example,
those instructors who do not wish to cover the CAD tools, that is, PSPICE, MATLAB, and
Microsoft EXCEL, can skip them with no loss of continuity. On the other hand, one could
make computer-generated solutions a major focus of the course. In addition, the design mate-
rial permits instructors to introduce this important topic early in the curriculum.

Pedagogical Structure Designed to Reinforce Learning

Students don’t all learn in the same way. Some are visual learners, while others are more kines-
thetic. A “learning styles survey” appears after the preface to help each student determine his
or her particular learning style and gives guidance on how to tailor his or her study habits. Ped-
agogical features are included to fit different learning styles.

» Learning Goals, listed at the beginning of each chapter, provide an overview of the
topics within the chapter and the skills and knowledge students should achieve.

» Learning Hints that appear on many pages of the text help shorten the learning curve.
These comments in the margin provide guidance for understanding different facets of the

" presentation and problems of all types. Coupled with myriad examples, Learning Hints

provide readers with a companion tutor. Additionally, they aid the instructor and the
student by conveying some of the subtleties that are typically implicit in lecture or in
traditional presentation.

D Learning by Example sections, more often than any other component, provide students
with the means for acquiring and evaluating new knowledge. The numerous worked-out
examples in the text are the hallmark feature.

» An expanded number of real-world examples, labeled Learning by Application, appear
in many sections of the text, and at the end of every applicable chapter, answer the ques-
tion “Why do we study circuit theory?”” Applications frequently deal with design issues
ranging from very simple matters, such as finding the value of some specific component,
to modeling the collapse of the Tacoma Narrows Bridge.

» Learning by Doing and Learning Extensions are assessment tools coordinated within
the text. The Learning by Doing exercises are quick, simple reinforcements of the principles
and provide a check of the reader’s understanding of the material. Learning Extensions



provide practice for the reader in applying the basic concepts, as well as guidance in un-
derstanding the techniques needed to solve the end-of-chapter problems.

Problem-Solving Strategies are placed to assist the student in selecting the proper solu-
tion technique, or combination of techniques applicable in a particular situation. This
assistance not only helps the student understand the subtle differences among various
techniques in their application to a particular problem, but also helps eliminate the psy-
chological barrier that sometimes exists in determining a suitable method of attack.
Computer-aided Design (CAD) Tools allow students, like all modern engineers, to apply
the power of the computer to solve a variety of problems. Special icons are employed
within the book to indicate sections where the CAD tools are used. The very latest version
of PSPICE by Cadence is used, and this version coupled with the use of both MATLAB
and Microsoft EXCEL are integrated within the text and coordinated with the Student
Study Guide (discussed later) where Electronics Workbench is also introduced.

Learning by Design sections appear at the end of each applicable chapter. This feature
provides the reader with an understanding of how to apply what they have learned to the
design of circuits. The use of engineering design in a curriculum is a major component
of the ABET criteria. The inclusion of this material permits its introduction to the student
at an early stage in the curriculum.

Learning Check includes both the Summary and Problems, and appears at the end of every
chapter. The important topics are reviewed concisely in the Summary as a quick reminder
for readers. The problems are segmented by chapter subdivision and graduated in difficulty
to permit users to test their understanding of the material and hone their skills in solving
different types of problems. The problem sets also include some problems specifically
designed to mimic those that appear on the Fundamentals of Engineering (FE) Exam taken
by students in preparation for becoming a Registered Professional Engineer.

New to This Edition

PREFACE

This edition generally follows the presentation outlined in previous editions. However, I have
made some important changes that are designed to meet the current needs of the course and that
respond to the experience and comments of colleagues who have taught from the book. As is my
custom, the problem sets are new, the presentation has been streamlined to include important new
material, and a number of new and exciting real-world applications are presented throughout.
Other specific improvements are outlined on a chapter-by-chapter basis as follows:

Chapter 2—Standard resistor values are presented, and their tolerances and power

ratings are discussed using examples. The delta/wye and wye/delta transformations have

also been inserted here.

Chapter 3—MATLAB is introduced here as a CAD tool for solving a set of linearly

independent simultaneous equations for both nodal and loop analysis. The presentation

of op-amps is updated to reflect the use of modern components.

Chapter 4—Microsoft EXCEL is introduced and the new version of PSPICE by Cadence

is introduced and employed in the solution of dc circuits.

Chapter 5—Standard values for capacitors and inductors are given, and their tolerances

- and specific component ratings are discussed using examples.

Chapter 6—Both first- and second-order transient circuits are combined in this chapter.

MATLAB plotting routines are used to obtain transient response plots, and PSPICE is

used in the solution of transient problems.

Chapter 7—Both MATLAB and PSPICE are employed to obtain solutions to ac steady-

state circuit analysis problems. PSPICE can also be used to sweep the frequency to
obtain plots of magnitude and phase.
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Chapter 8—The Magnetically Coupled Networks chapter has been moved forward to
this location.

Chapter 11—Variable frequency network performance has moved to this chapter, and
MATLAB is employed to obtain the magnitude and phase plots from a transfer function.
The Operational Transconductance Amplifier (OTA) is also introduced as a viable com-
ponent for wireless applications, which include high-frequency active filters and low-
voltage circuitry. - ‘

Chapter 12—MATLARB is used to obtain the inverse Laplace transform and perform a
convolution.

Chapter 14—Fourier analysis techniques have been moved to this location. PSPICE is
used to obtain the Fourier series components of a waveform.

Chapter 15—Two-Port Networks have been moved from an appendix to a full chapter.

Chapter 16—This new chapter provides an introduction to semiconductor electronics.
Diodes and transistors and some of their applications are examined.

Companion Web Site

Supplements

Among other items, this site contains Answers to Selected Problems.

The Student Study Guide for the seventh edition contains additional detailed examples that track
the chapter presentation to aid and check the student’s understanding of the problem-solving
process. Many of these examples involve computer simulations with PSPICE, MATLAB, Mi-
crosoft EXCEL, and Electronics Workbench. A CD bound into the study guide includes circuit
simulations and five easy-to-use video segments for demonstrating PSPICE solutions.

EGrade Anonymous Quizzing is also available to students using this text. Students are en-
couraged to visit our web site at www.wiley.com/college/circuitsextra and register to begin tak-
ing practice quizzes on eGrade to increase their circuits problem-solving skills. EGrade
questions are organized by topic and are automatically scored to provide immediate feedback,
so the student can either drill specifically in problem areas (focusing on topics he or she needs
more work in) or just do general practice drills to prepare for a test.

Problem-Solving Companion is available for download from the text web site. This
Companion contains over 70 additional problems with extremely detailed worked-out solutions
to walk you through the problem-solving process. It also includes techniques for solving lin-
early independent simultaneous equations. Visit the web site at www.wiley.com/college/
elec/irwin407402 for an example from this resource.

Circuits Extra—Check out the latest offerings for users of Wiley circuits texts.

EGrade On-line Assessment is also available for this text. EGrade is a tool that allows in-
structors to automate the process of assigning, delivering, grading, and routing all kinds of
homework, quizzes, and tests, while providing students with immediate scoring and feedback
on their work. Electric circuits test banks in eGrade format are available for instructors who
would like to include a web component in their course in the form of on-line homework and
quizzing. Questions are arranged by topic and are in a variety of formats, including fill-in-the-
blank, multiple choice, true/false, and more. For more information, and to see a demo of eGrade,
visit www.wiley.com/college/egrade.

The Solutions Manual, containing solutions to all learning extensions and end-of-chapter prob-
lems, and PowerPoint Slides for this text are available only to instructors who have. adopted the



text for classroom use. The solutions manual and PowerPoint slides are available on the web
site at www.wiley.com/collegelelec/irwin407402, under the Instructor’s Companion Site. You
must first register for a password on-line and supply your course information for confirmation
before you will receive access to these resources.

Circuit Works is a simulator based on a set library of 100 circuits, with adjustable parameters
and 35 parameterized signal generators. This tool helps you to succeed by learning the princi-
ples and relationships that underlie basic first- and second-order circuits having resistors,
capacitors, inductors, op-amps, dependent and independent sources, and tranformers.

Circuit Works is free to purchasers of this text. To download Circuit Works for free, simply go
to the web site at http://www.wiley.com/college/circuitworks and register with the unique pass-
word included on the inside cover of this text.

Acknowledgements

PREFACE

Over the approximate 20-year period that this text has been employed, it is estimated that more
than one thousand instructors have used my book to teach circuit analysis to hundreds of thou-
sands of students. I am most grateful for the confidence that has been demonstrated in the ed-
ucational soundness of the text. In addition, I have received numerous evaluations and
suggestions from professors and their students over the years, and their feedback has helped
me continuously improve the presentation. For this seventh edition, I would especially like to
express my appreciation to a number of individuals and groups. I owe Bill Dillard at Auburn
University a special debt of gratitude for the numerous contributions that he made to the de-
velopment of new material in the text, as well as some of the supporting material. I am also most
appreciative of the suggestions for improvement that were made by Professor John Choma of
the University of Southern California and Professor Mark Nelms of Auburn University.
I was fortunate to have an outstanding group of reviewers for the book. They are:

Robert Krueger, University of Wisconsin
Ashok Goel, Michigan Technological University
Clifford Pollock, Cornell University
Peyton Peebles, University of Florida
Marty Kaliski, Cal Polv. San Luis Obispo
Darryl Morrell, Arizona State University
Peddapullaiah Sannuti. Rutgers University
Paul Greiling, UCLA

Jorge Aravena, Louisiana State University
James Rowland, University of Kansas
Tom Shumpert, Auburn University

The book was carefully checked for accuracy by three very competent individuals: Professor
Scott F. Smith, Boise State University, Professor Val Tareski, North Dakota State University,
and Jung Young Lee, a honor student at UC Berkeley. I sincerely appreciate the superior job
that was done by these groups. In addition, I would like to thank two professors and their stu-
dents for the special group discussions that took place in Professor James Rowland’s class at
the University of Kansas and Professor John Durkin’s class at the University of Akron.

While this is the seventh edition of this book, it is the very first edition for John Wiley &
Sons, Inc. The preparation of this book and the numerous ancillary documents that support it
have been handled with both enthusiasm and great care. The combined wisdom and leadership
of Bill Zobrist, my Executive Editor, has resulted in a tremendous team effort that has ad-
dressed every aspect of the presentation. This team included the following individuals:

Marketing Manager, Katherine Hepburn
Senior Production Editor, Christine Cervoni
Senior Designer, Karin Kincheloe



PREFACE

Illustration Coordinator, Gene Aiello
Assistant Editor, Jenny Welter

Senior Market Research Analyst, Carl Kulo

Online Marketing Coordinator, Bonnie Kubat

Developmental Editor, Johnna Barto
Marketing Assistant, Cecily Iddings
Editorial Assistant, Susannah Barr

Each member of this team played a vital role in preparing the package that is the Seventh Edi-
tion of Basic Engineering Circuit Analysis, and I am most appreciative of their any contributions.

As in the past, I am pleased to acknowledge the support that has been provided by numer-
ous individuals to earlier editions of this book. The Auburn personnel who have helped are:

Paula R. Marino
Thomas A. Baginski
Charles A. Gross
James L. Lowry
Zhi Ding

David C. Hill
Henry Cobb

Les Simonton
Betty Kelley

E. R. Graf

L. L. Grigsby

M. A. Honnell
R. C. Jaeger

M. S. Morse
Sung-Won Park

C. L. Rogers
Travis Blalock
Kevin Driscoll
Keith Jones
George Lindsey
David Mack

John Parr

Monty Rickles
James Trivitayakhun
Susan Williamson
Jacinda Woodward

Many of my colleagues throughout the United States, some of whom are now retired, have
also made numerous suggestions for improving the book:

M. E. Shafeei,
Penn State University at Harrisburg
Leonard J. Tung, Florida A&M University/
Florida State University
Darrell Vines, Texas Tech University
David Anderson, University of Iowa
Richard Baker, UCLA
James L. Dodd, Mississippi State University
Earl D. Eyman, University of lowa
Arvin Grabel, Northeastern University
Paul Gray, University of Wisconsin,
Platteville
Mohammad Habli,
University of New Orleans
John Hadjilogiou,
Florida Institute of Technology
Ralph Kinney, LSU
K. S. P. Kumar, University of Minnesota
James Luster, Snow College

Ian McCausland, University of Toronto
Arthur C. Moeller, Marquette University
M. Paul Murray, Mississippi State University
Burks Oakley, II, University of
Illinois at Champaign-Urbana
John O’Malley, University of Florida
William R. Parkhurst, Wichita State
University
George Prans, Manhattan College
James Rowland, University of Kansas
Robert N. Sackett, Normandale
Community College
Richard Sanford, Clarkson University
Ronald Schultz, Cleveland State University
Karen M. St. Germaine, University of
Nebraska
Janusz Strazyk, Ohio University
Saad Tabet, Florida State University
Seth Wolpert, University of Maine

Finally, I wish to express my deep appreciation to my wife, Edie, who has been most sup-

portive of my efforts with this book.
J. David Irwin



Learning Styles Survey

H ow D o I This que,.stionnaire ‘aims to find out someth.ing about your preferences for the. way you work with
information. You will have a preferred learning style, and one part of that learning style is your pref-
Le arn Best? erence for the intake and the output of ideas and information. ,
Circle the letter of the answer that best explains your preference. Circle more than one if a single
answer does not match your perception. Leave blank any question that does not apply.

1. You are about to give directions to a person who is standing with 8. You have an eye problem. Would you prefer that the doctor

you. She is staying in a hotel in town and wants to visit your b. tell you what.is wrong? ]
house later. She has a rental car. Would you a. show you a diagram of what is wrong?
a. draw a map on paper? d. use a model to show what is wrong?

b. tell her the directions?

c. write down the directions (without a map)? 9. You are about to learn to use a new program on a computer.

. . Would you
d. pick her up at the hotel in your car? d. sit down at the keyboard and begin to experiment with the
2. You are not sure whether a word should be spelled “dependent” program’s features?
or “dependant.” Do you ) c. read the manual that comes with the program?
€. look it up in the dictionary? b. call a friend and ask questions about it?
a. see the word in your mind and choose by the way it looks? .
b. sound it out in your mind? 10. You are staying in a hotel and have a rental car. You would like

d. write both versions down on paper and choose one? to visit friends whose address/location You do not know. Would

. ou like them to
3. You have just received a copy of your itinerary for a world trip. ;_ (;raw you a map on paper?

Zhis isl;)f interest toa friend. Wﬁul:d you \ b. tell you the directions?
» call her immediately and tell her about it? €. write down the directions (without a map)?

c. send her a copy of the printed itinerary? . th . s ar?

a. show her on a map of the world? d. pick you up at the hotel in their car?

d. share what you plan to do at each place you visit? 11. Apart from price, what would most influence your decision to
4. K/Ol]l) i:’l't; fl(:ing to cook something as a special treat for your fami- l;uy ‘; gﬁr::“]':ajszgo:zopy before.

d. cook something familiar without the need for instructions? b. A friend talking about it.

a. thumb through the cookbook looking for ideas from the C. Quickly reading parts of it.

pictures? a. The appealing way it looks.

C. refer to a specific cookbook where there is a good recipe? 12. A new movie has arrived in town. What would most influence
5. A group of tourists has been assigned to you to find out about your decision to go (ornot go)?

wildlife reserves or parks. Would you b. You heard a radio review about it.

d. drive them to a wildlife reserve or park? €. You read a review about it.

a. show them slides and photographs? a. You saw a preview of it.

e 5;\;istgem pamphlets or a book on wildlife reserves or 13. Do you prefer a lecturer or teacher who likes to use

¢. atextbook, handouts, readings?
a. flow diagrams, charts, graphs?
6. You are about to purchase a new CD player. Other than price, d. field trips, labs, practical sessions? -
what would most influence your decision? b. discussion, guest speakers?
b. The salesperson telling you what you want to know.
c. Reading the details about it.
d. Playing with the controls and listening to it.

b. give them a talk on wildlife reserves or parks?

a. Its fashionable and upscale appearance. Count Your Choices: D D D D
7. Recall a time in your life when you learned how to do something A\ A R

like playing a new board game. Try to avoid choosing a very :

physical skill, e.g., riding a bike. How did you learn best? By Now match the letter or letters you have recorded most to the same let-

a. visual clues—pictures, diagrams, charts? ter or letters in the learning styles chart. You may have more than one

C. written instructions? learning style preference—many people do. Next to each letter in the

b. listening to somebody explaining it? chart are suggestions that will refer you to different learning aids

d. doing it or trying it? throughout this text.

Copyright © Version 2.0 (2000) held by Neil D. Fleming, Christchurch, New Zealand, and Charles C. Bonweli,

Green Mountain Falls, Colorado 80819 (719) 684-9261. This material may be used for faculty or student development if
attribution is given. It may not be published in either paper or electronic form without consent of the authors. There is a
VARK web site at www.active-learning-site.com.



Learning Styles Chart

INTAKE: TO TAKE IN
THE INFORMATION

* Pay close attention
to charts, drawings,
and handouts your
instructor uses,

¢ Underline.
e Use different colors.

¢ Use symbols, flow
charts, graphs, different
arrangements on the
page, white space.

‘Convert your lecture

Visual

TO MAKE A STUDY
PACKAGE

notes into “page pic-
tures.” To do this:

* Use the “Intake”
strategies.

* Reconstruct images in
different ways.

* Redraw pages from
memory.

* Replace words with
symbols and initials.

* Look at your pages.

TEXT FEATURES THAT
MAY HELP YOU THE MOST

Learning Goals

Charts of real-world
values

Endpaper charts

Photos of circuit
components

Learning by Example

Learning by Application

Problem-Solving
Strategies

Learning by Design

Learning Check
(Problems)

Tools for Learning
(MATLAB and
PSPICE)

Answers to Selected
Problems

Problem-Solving
Companion

Student Study Guide

OUTPUT: TO DO
WELL ON EXAMS

Recall your “page
pictures.”

Draw diagrams where
appropriate.

Practice turning your
visuals back into words.

%

Aural

INTAKE: TO TAKE IN

THE INFORMATION

TO MAKE A STUDY
PACKAGE

TEXT FEATURES THAT
MAY HELP YOU THE MOST

OUTPUT: TO DO
WELL ON EXAMS

¢ Attend lectures and
tutorials.

* Discuss topics with stu-
dents and instructors.

* Explain new ideas to
other people.

* Use a tape recorder.

* Leave spaces in your lec-
ture notes for later recall.

* Describe overheads, pic-
tures, and visuals to
somebody who was not
in class.

You may take poor notes
because you prefer to
listen. Therefore:

* Expand your notes by
talking with others and
with information from

_your textbook.

* Tape record summarized
notes and listen.

* Read summarized notes
out loud.

* Explain your notes to
another “aural” person.

Learning Goals
Learning Hints
Learning by Example
Problem-Solving
Strategies
Learning by Application
Learning Check
(Summary
& Problems)

Talk with the instructor.
Spend time in quiet
places recalling the
ideas.

Practice writing answers
to old exam questions.

Say your answers out
loud.

ﬂ



Reading/Writing

INTAKE: TO TAKE IN TO MAKE A STUDY TEXT FEATURES THAT : OUTPUT: TO DO

THE INFORMATION PACKAGE MAY HELP YOU THE MOST WELL ON EXAMS

¢ Use lists and headings. e  Write out words again  Learning Goals »  Write exam answers ,
» Use dictionaries, glos- and again. - Learning Hints * Practice with multiple-
saries, and definitions. ~ * Reread notes silently. Endpa.per charts choice questions.
e Read handouts, text- e Rewrite ideas and prin- Iieam}ng lt:y Exallincl;i‘iaon e Write paragraphs, be-
books, and supplemen- ciples into other words. CHEaE i ginnings and endings.
: : Problem-Solving : sgsE el
tary library readings. « Turn charts, diagrams, Stratenies * Write your lists in out-
+ Use lecture notes. and other illustrations Learning by Design line form. e
into statements. Learning Check * Arrange your words into
. (Summary hierarchies and points.
& Problems) :
Tools for Learning
(MATLAB and
PSPICE)
Answers to Selected
Problems
Problem-Solving
Companion
Student Study Guide
B R R e e e R i o e e s
Kinesthetic

INTAKE: TO TAKE IN TO MAKE A STUDY TEXT FEATURES THAT OUTPUT: TO DO

THE INFORMATION PACKAGE MAY HELP YOU THE MOST WELL ON EXAMS

 Use all your senses. You may take poor notes Learning by Doing » Write practice answers.
* Go to labs, take field because topics do not Learning Hints ¢ Role-play the exam
trips. seem concrete or rele- Learning by Example situation.
* Listen to real-life vant. Therefore: Learnu-lg Applications
examples. ¢ Put examples in your Tatiing Your
: St s Learning
¢ Pay attention to summaries. Learning by Design
applications. * Use case studies and ap- Learning Check
e Use hands-on plications to help with (Problems)
approaches. principles and abstract Tools for Learning
» Use trial-and-error coces, (MATLAB and
methods. ¢ Talk about your notes PSPICE)
with another “kinesthet-  Answers to Selected
ic” person. Problems
» Use pictures and pho-  Problem-Solving
tographs that illustrate =~ Companion
an idea. - Student Study Guide

Source: Adapted from VARK pack. © Copyright Version 2.0 (2000) held by Neil D. Fleming, Christchurch, New Zealand, and Charles C.
Bonwell, Green Mountain Falls, Colorado 80819 (719) 684-9261. This material may be used for faculty or student development if attribution
is given. It may not be published in either paper or electronic form without consent of the authors. There is a VARK web site at www.active-
learning-site.com. e
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BRI LR —— (SR AN SRS TSN RN

# H

# &

# S

CE

1. Linear Control System Analysis and Design, Fourth Edition
LMEBIREMT SR (B4RBO
John J. D’azzo, Constantine H. Houpis

7-302-04136-9

65.00 o

2. Linear Control Systems Engineering
SUEHRALRE

Morris Driels

7-302-04141-5

54.00 JT

3. Simulation Modeling and Analysis, Third Edition
BHBRES T (B3O
Averill M. Law, W. David Kelton

Q.

7-302-04132-6

65.00 7T

4. Electronic Circuit Analysis and Design, Second Edition
BT R (280
Donald A. Neamen

7-900630-99-6

99.80 7T
(&

5. Fundamentals of Electric Circuit
FL B LA
Charles K. Alexander, Matthew N.O.Sadiku

7-900630-98-8

88.00 7T
(&)

6. Electromagnetics with Applications, Fifth Edition

RS RERA (858
John D. Kraus, Daniel A. Fleisch

7-302-04545-3

58.00 7

7. Digital Signal Processing — a Computer-based Approach, Second Edition
BFESHB—ETHENNTE (B2
Sanjit K. Mitra

7-302-04546-1

59.80 T

8. Computer Architecture and Organization, Third Edition
HEAAR SN O 3 8D
John P. Hayes

7-302-04766-9

49.00 G

9. Real-time Systems
EER
C. K. Krishna, Kang G. Shin

7-302-04748-0

39.00 jT

10. Digital Control of Dynamic Systems, Third Edition
HEREBFES (B3O
Gene F. Franklin, J. David Powell, Michael Workman

7-302-04747-2

59.00 7t

11. Power Electronics Systents—Theory and Design
BAHEFRE—HE R SRIT
Jia P. Agrawal

7-302-04547-X

55.00 J©

12. Neural Networks: A Comprehensive Foundation, Second Edition
MEMENGEEM (B2 5D ‘
Simon Haykin

7-302-04936-X

78.00 &




# &

# 5

13. Systems Identification — Theory for the User, Second Edition
REPHR—RAHREIL B 20
Lennart Ljung

7-302-05143-7

14. Computer Networks and Internets, Third Edition
THEHLEABERER (3 BO
Douglas E. Comer

7-900641-19-X

62.00 JC
B

15. Real-Time Digital Signal Processing
KR BFE S
Sen M. Kuo, Bob H. Lee

7-302-07700-2

49.80 T

16. Control System Design
BHRIRGE R
Graham C. Goodwin, Stefan F. Graebe, Mario E. Salgado

7-900635-89-0

68.00 7T
FHD

17. Modern Control Systems Analysis and Design—Using Matlab and
Simulink
AREBRAE M E R
Robert H. Bishop

1% Ff§ Matlab and Simulink

7-302-06859-3

28.00 7T

18. Computer-Controlled Systems—Theory and Design, Third Edition
HHENEHRE—EB5®RIT F3R)

Karl J. Astrom, Bjorn Wittenmark

7-302-05008-2

49.00 JG

19. Fuzzy Control
K

Kevin M. Passino

7-302-04937-8

47.50 7T

20. Distributed Systems: Principles and Paradigms
SRR RGE—FEE 576

S. Tanenbaum

7-302-05827-X

59.00 5

21. Elements of Information Theory
(BR8N -20]

Thomas M. Cover

7-302-07285-X

55.00 7

22. Power Generation, Operation and Control, Second Edition
RH. BITHEH (280
Wood, Wollenberg

7-302-07692-8

49.00 7

23. Modern Control Engineering, Forth Edition
PARBEITRE (B4
Katsuhiko Ogata

7-302-12343-8

79.00 7T

24. Basic Engineering Circuit Analysis, Seventh Edition
TRERBITER G878
J. David Irwin

7-302-13021-3

59.00 &

25. Video Signal Processing and Communications
MEfE BB 58
Yao Wang, et al

7-302-06156-4

56.00 7

26. Algorithms for Statistical Signal Processing
it S hEE %
John G. Proakis

7-302-06169-6

50.00 T




