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• Different types of fonts for text, proof and solved problems for better understanding

• Exercise at the end of each chapter for self-practice
• Bode plot, polar plot and root locus are presented in exact graph sheets with proper 

scale

• Follows a cohesive approach to portray the basics 

is designed for universities that teaches advance course in control systems as an 
elective in BE/BTech (EEE | E&I | ICE) and various branches of ME/MTech. It presents the 
topics in an easy to understand manner with thorough explanations and detailed 
illustrations, to make students understand the basic underlying concepts.

• Solutions to university questions for better scoring

Salient Features

• Step-by-step details to solved problems 

This book is organized into 5 chapters and appendices. The conventional and modern 
design concepts of continuous and discrete time control systems are presented in a very 
easiest and elaborative manner. The analysis and design of nonlinear control systems 
are included with clear explanations. Throughout the book, carefully chosen examples 
are presented so that the reader will have a clear understanding of the concepts 
discussed.

• Clear explanations of concepts with appropriate illustrations
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PREFACE

Advanced control theory primarily deals with modern concepts of control systems analysis and design. 
This text is designed for an advance study of control systems as an elective course for undergraduate 
and postgraduate engineering students and also for research scholars. 

This book is organized with 5 chapters. The design of linear, nonlinear and discrete time control 
systems by conventional methods and the modern state space methods are presented in a very easiest 
and elaborative manner. Throughout the book, carefully chosen examples are presented so that the 
reader will have a clear understanding of the concepts discussed. 

Chapter 1 presents the detailed conventional methods of linear control systems design using 
controllers and compensators in both frequency and time domain in order to meet the desired performance 
specifications. The design using lag, lead and lag-lead compensators, PI, PD and PID controllers are 
presented with appropriate examples. 

Chapter 2 focuses on analysis and design of nonlinear control systems. The development of describing 
functions of various nonlinearities like dead-zone, saturation, hysteresis and backlash are presented with 
clear steps.  

Chapter 3 elaborates on sampled data or discrete time control systems. The fundamental concepts of 
modeling and analysis of sampled data control systems are presented in this chapter. An introduction to 
Z-transform is included in this chapter, which is an important prerequirement for modeling and analysis 
of sampled data control systems. The stability of sampled data control systems is also presented with 
clear examples. 

Chapter 4 deals with state space analysis of continuous time and discrete time control systems. State 
space representation and solution of state equations are given with explanation and examples. 

Chapter 5 is concerned with controllability and observability of state models of control systems. 
The design of control systems using state feedback is also presented with illustrated design examples.

Several concepts and procedures are illustrated through simple examples rather than generalized 
formulation. Each chapter provides the foundation and practical implications of their own topic with 
more number of solved problems for better understanding. 

Special care has been taken in presenting the concept, choosing examples and solved problems. I hope 
that the teaching and student community will welcome the book. The readers can feel free to convey 
their suggestions or criticism for further improvement of the book.

A Nagoor Kani
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