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This book has been written to explain the basic principles of Linear Control Systems and an
effort is made to present the subject in a simple and sequential manner to enable the students
to acquire a good grasp of fundamentals of the subject.

The text presented covers the course content of the subject Linear Control Systems of
Indian Universities and is meant for pre-final/final year students of electrical, electronics and
mechanical engineering.

The material given in this book has been thoroughly class tested by the author while
teaching the subject of control systems at undergraduate level for the past several years.

This book is divided in 9 chapters. The first four chapters give the basic concepts of the
subject from the view point of control system representation. Chapter 5 presents the
modelling of control systems and the respective mathematical models derived therein. The
time response and steady state analysis is given in Chapter 6. Necessary derivations have been
derived from the first principles. The stability analysis is described in Chapter 7. The methods
of ascertaining stability: Routh-Hurwitz criterion, Nyquist criterion, Bode plot and root locus
plot have been explained step by step in a simplified manner to make the explanation easily
understandable. The compensation methods and introduction to state space analysis is
described in chapters 8 and 9 respectively.

Suitable illustrative examples as well as solved examples have been incorporated in the
text to make the subject clear and interesting. A list of references is given at the end.

Selective unsolved problems have been included at the end of each chapter to help the
student to judge himself whether he has gained sufficient workable knowledge of basic
principles involved. Answers to odd numbered problems being given in Appendix I.

The salient feature of this book is the inclusion of objective type multiple choice questions
given in Appendix II covering the entire text which would be of great help for the students
preparing for competitive examinations.

The author hopes that this book will serve the purpose of introducing basic principles of
Linear Control Systems to undergraduate students for whom it is written.

The author would welcome any comments and suggestions to further improve the
usefulness of this book.

The author acknowledges his indebtedness to Miss Saroj Rangnekar, Asst. Prof. in Elect.
Engg., Maulana Azad College of Technology, Bhopal who thoroughly checked the manuscript
and made useful suggestions.

Bhopal B.S. Manke
October, 1987

Preface to the First Edition



The text written in the book deals with the concepts of feed-back control theory. The first
five chapters stress on the fundamental concepts regarding representation and modelling of a
control system. The subsequent chapters deal with the time response analysis, stability
analysis, compensation method, state variable approach, and sampled data/discrete data
systems.

Each chapter contains solved examples to support the theory developed. Unsolved
problems have been included as an exercise.

The answers to graphical solutions may slightly deviate due to graphical errors.

The chapter on computer solutions to control problems gives the use of MATLAB*
solftware. The examples on various topics in the text have been solved using MATLAB
software. This verifies the answers obtained using analytical solution.

Appendices given at the end of the book include :

Appendix I : Answers to Selected Problems

Appendix II : A Set of Objective Questions

Appendix III : Short Answer Type Questions

Appendix IV : List of Key Formulae, Charts and Calculation Tables

The author wishes to acknowledge the outcome of discussions with Dr. D.M. Deshpande,
Prof. M.A.N.I.T., Bhopal towards the revision of this edition.

The author is thankful to Shri Vineet Khanna of Khanna Publishers, Delhi for bringing out
this edition on time and presentable manner.

B-309, Sarvadharam Colony, B.S. Manke
Kolar Road, Bhopal

*MATLAB is registered trade mark of Mathwork, Inc.
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Comparison of Open-Loop and Closed-Loop Control System
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