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Dedication Preface Acknowledgments 1: Introduction 0: From the Ground Up! 0.1 Introduction 0.2 Examples of Signal Processing Applications 0.3 Continuous or Discrete? 0.4 Complex or Real? 0.5 Soft Introduction to MATLAB 0.6 Problems 2: Theory and Application of Continuous-Time Signals and Systems 1: Continuous-time Signals 1.1 Introduction
1.2 Classification of Time-Dependent Signals 1.3 Continuous-Time Signals 1.4 Representation of Continuous-Time Signals Using Basic Signals 1.5 Special Signals—the Sampling and the Sinc Signals 1.6 Basic Signal Operations—Time Scaling, Frequency Shifting, and Windowing 1.7 What Have We Accomplished? Where Do We Go from Here? 1.8
Problems 2: Continuous-time Systems 2.1 Introduction 2.2 System Concept and Classification 2.3 Linear Time-invariant (LTI) Continuous-time Systems 2.4 Causality 2.5 Bounded-input Bounded-output (BIBO) Stability 2.6 What Have We Accomplished? Where Do We Go From Here? 2.7 Problems 3: The Laplace Transform 3.1 Introduction 3.2 The Two-
sided Laplace Transform 3.3 The One-sided Laplace Transform 3.4 Properties of the One-sided Laplace Transform 3.5 Inverse Laplace Transform 3.6 Analysis of LTI Systems 3.7 What Have We Accomplished? Where Do We Go from Here? 3.8 Problems 4: Frequency Analysis: The Fourier Series 4.1 Introduction 4.2 Eigenfunctions Revisited 4.3
Complex Exponential Fourier Series 4.4 Response of LTI Systems to Periodic Signals 4.5 Operations using Fourier Series 4.6 What have We Accomplished? Where Do We Go from here? 4.7 Problems 5: Frequency Analysis: The Fourier Transform 5.1 Introduction 5.2 From the Fourier Series to the Fourier Transform 5.3 Existence of the Fourier
Transform 5.4 Fourier Transforms from the Laplace Transform 5.5 Linearity, Inverse Proportionality, and Duality 5.6 Spectral Representation 5.7 Convolution and Filtering 5.8 Additional Properties 5.9 What Have we Accomplished? What is Next? 5.10 Problems 6: Application of Laplace Analysis to Control 6.1 Introduction 6.2 System Connections and
Block Diagrams 6.3 Application to Classical Control 6.4 State-variable Representation of LTI Systems 6.5 What Have we Accomplished? What is Next? 6.6 Problems 7: Fourier Analysis in Communications and Filtering 7.1 Introduction 7.2 Application to Communications 7.3 Analog Filtering 7.4 What have We Accomplished? What is Next? 7.5 Problems
3: Theory and Application of Discrete-Time Signals and Systems 8: Sampling Theory 8.1 Introduction 8.2 Uniform Sampling 8.3 Practical Aspects of Sampling 8.4 Application to Digital Communications 8.5 What Have We Accomplished? Where Do We Go from Here? 8.6 Problems 9: Discrete-time Signals and Systems 9.1 Introduction 9.2 Discrete-Time
Signals 9.3 Discrete-Time Systems 9.4 What Have We Accomplished? Where Do We Go From Here? 9.5 Problems 10: The Z-transform 10.1 Introduction 10.2 Laplace Transform of Sampled Signals 10.3 Two-sided Z-transform 10.4 One-sided Z-transform 10.5 One-sided Z-transform Inverse 10.6 State-Variable Representation 10.7 What have we
accomplished?

Where do we go from here? 10.8 Problems 11: Fourier Analysis of Discrete-time Signals and Systems 11.1 Introduction 11.2 The Discrete-Time Fourier Transform (DTFT) 11.3 Fourier Series of Discrete-Time Periodic Signals 11.4 The Discrete Fourier Transform (DFT) 11.5 What have we accomplished? Where do we go from here? 11.6 Problems 12:
Introduction to the Design of Discrete Filters 12.1 Introduction 12.2 Frequency Selective Discrete Filters 12.3 Filter Specifications 12.4 IIR Filter Design 12.5 FIR Filter Design 12.6 Realization of Discrete Filters 12.7 What Have We Accomplished? Where Do We Go From Here? 12.8 Problems Appendix: Useful Formulas Bibliography Index This
comprehensive exploration of signals and systems develops continuous- time and discrete-time concepts/methods in parallel -- highlighting the similarities and differences -- and features introductory treatments of the applications of these basic methods in such areas as filtering, communication, sampling, discrete-time processing of continuous-time
signals, and feedback. Relatively self-contained, the book assumes no prior experience with system analysis, convolution, Fourier analysis, or Laplace and z-transforms. FEATURES: Develops continuous-time and discrete-time concepts in parallel -- highlighting the similarities and differences. E.g.: Ch. 1 on basic signals and system properties, Ch. 2 on
linear time-invariant systems, and Ch. 3 on Fourier series representation each develop the continuous-time and discrete-time concepts in parallel. Ch. 9 on the Laplace Transform and Ch. 10 on the Z-transform deal with the two domains separately, but often draw parallels between results in the two domains. Introduces some of the important uses of
the basic methods that are developed -- e.g., filtering, communication, sampling, discrete-time processing of continuous-time signals, and feedback. NEW--A companion book contains MATLAB-based computer exercises for each topic. NEW--Material on Fourier analysis has been reorganized significantly to provide an easier path for the reader to
master and appreciate the importance of this topic. Now represented in four chapters, each of which is far more streamlined and focused, introducing a smaller and more cohesive set of topics.
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Transform 5.4 Fourier Transforms from the Laplace Transform 5.5 Linearity, Inverse Proportionality, and Duality 5.6 Spectral Representation 5.7 Convolution and Filtering 5.8 Additional Properties 5.9 What Have we Accomplished? What is Next? 5.10 Problems 6: Application of Laplace Analysis to Control 6.1 Introduction 6.2 System Connections and
Block Diagrams 6.3 Application to Classical Control 6.4 State-variable Representation of LTI Systems 6.5 What Have we Accomplished? What is Next? 6.6 Problems 7: Fourier Analysis in Communications and Filtering 7.1 Introduction 7.2 Application to Communications 7.3 Analog Filtering 7.4 What have We Accomplished? What is Next?

7.5 Problems 3: Theory and Application of Discrete-Time Signals and Systems 8: Sampling Theory 8.1 Introduction 8.2 Uniform Sampling 8.3 Practical Aspects of Sampling 8.4 Application to Digital Communications 8.5 What Have We Accomplished? Where Do We Go from Here? 8.6 Problems 9: Discrete-time Signals and Systems 9.1 Introduction 9.2
Discrete-Time Signals 9.3 Discrete-Time Systems 9.4 What Have We Accomplished? Where Do We Go From Here? 9.5 Problems 10: The Z-transform 10.1 Introduction 10.2 Laplace Transform of Sampled Signals 10.3 Two-sided Z-transform 10.4 One-sided Z-transform 10.5 One-sided Z-transform Inverse 10.6 State-Variable Representation 10.7 What
have we accomplished? Where do we go from here? 10.8 Problems 11: Fourier Analysis of Discrete-time Signals and Systems 11.1 Introduction 11.2 The Discrete-Time Fourier Transform (DTFT) 11.3 Fourier Series of Discrete-Time Periodic Signals 11.4 The Discrete Fourier Transform (DFT) 11.5 What have we accomplished? Where do we go from
here? 11.6 Problems 12: Introduction to the Design of Discrete Filters 12.1 Introduction 12.2 Frequency Selective Discrete Filters 12.3 Filter Specifications 12.4 IIR Filter Design 12.5 FIR Filter Design 12.6 Realization of Discrete Filters 12.7 What Have We Accomplished? Where Do We Go From Here?

12.8 Problems Appendix: Useful Formulas Bibliography Index This comprehensive exploration of signals and systems develops continuous- time and discrete-time concepts/methods in parallel -- highlighting the similarities and differences -- and features introductory treatments of the applications of these basic methods in such areas as filtering,
communication, sampling, discrete-time processing of continuous-time signals, and feedback. Relatively self-contained, the book assumes no prior experience with system analysis, convolution, Fourier analysis, or Laplace and z-transforms. FEATURES: Develops continuous-time and discrete-time concepts in parallel -- highlighting the similarities and
differences. E.g.: Ch. 1 on basic signals and system properties, Ch. 2 on linear time-invariant systems, and Ch. 3 on Fourier series representation each develop the continuous-time and discrete-time concepts in parallel. Ch. 9 on the Laplace Transform and Ch. 10 on the Z-transform deal with the two domains separately, but often draw parallels
between results in the two domains. Introduces some of the important uses of the basic methods that are developed -- e.g., filtering, communication, sampling, discrete-time processing of continuous-time signals, and feedback. NEW--A companion book contains MATLAB-based computer exercises for each topic. NEW--Material on Fourier analysis has
been reorganized significantly to provide an easier path for the reader to master and appreciate the importance of this topic. Now represented in four chapters, each of which is far more streamlined and focused, introducing a smaller and more cohesive set of topics. NEW--Frequency-domain filtering is introduced very early in the development to
provide a central and concrete illustration of why this topic is important and to provide some intuition with a minimal amount of mathematical preliminaries. NEW--Relocates coverage of Sampling before Communication. * Allows for discussion of important forms of communication, namely those involving discrete or digital signals, in which sampling
concepts are intimately involved. NEW--Chapter-end Problems They provide a better balance between exercises developing basic skills and understanding ones that pursue more advanced problem-solving skills.

The new edition organizes chapter-end problems into four types of sections which makes it easier for the reader to locate the problems that will best serve their purposes; and provides two types of basic problems, ones with answers (but not solutions); and ones with solutions to provide immediate feedback, while attempting to master the material.
The four types of chapter-end problems are-- Basic Problems with Answers. Basic Problems. Advanced Problems. Extension Problems. Select all / Deselect all Pedagogically rich introduction to signals and systems using historical notes, pointing out "common mistakes", and relating concepts to realistic examples throughout to motivate learning the
material Introduces both continuous and discrete systems early, then studies each (separately) in more depth later Extensive set of worked examples and homework assignments, with applications to controls, communications, and signal processing throughout Provides review of all the background math necessary to study the subject MatLab
applications in every chapter Pedagogically rich introduction to signals and systems using historical notes, pointing out "common mistakes", and relating concepts to realistic examples throughout to motivate learning the material Introduces both continuous and discrete systems early, then studies each (separately) in more depth later Extensive set of
worked examples and homework assignments, with applications to controls, communications, and signal processing throughout Provides review of all the background math necessary to study the subject MatLab applications in every chapter



