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Chapter 1 Signal And Systems
Signals, Systems, Transforms, and Digital Signal
Processing with MATLAB® has as its principal objective
simplification without compromise of rigor. Graphics,
called by the author, "the language of scientists and
engineers", physical interpretation of subtle
mathematical concepts, and a gradual transition from
basic to more advanced topics are meant to be among
the important contributions of this book. After illustrating
the analysis of a function through a step-by-step addition
of harmonics, the book deals with Fourier and Laplace
transforms. It then covers discrete time signals and
systems, the z-transform, continuous- and discrete-time
filters, active and passive filters, lattice filters, and
continuous- and discrete-time state space models. The
author goes on to discuss the Fourier transform of
sequences, the discrete Fourier transform, and the fast
Fourier transform, followed by Fourier-, Laplace, and zrelated transforms, including Walsh–Hadamard,
generalized Walsh, Hilbert, discrete cosine, Hartley,
Hankel, Mellin, fractional Fourier, and wavelet. He also
surveys the architecture and design of digital signal
processors, computer architecture, logic design of
sequential circuits, and random signals. He concludes
with simplifying and demystifying the vital subject of
distribution theory. Drawing on much of the author’s own
research work, this book expands the domains of
existence of the most important transforms and thus
opens the door to a new world of applications using
novel, powerful mathematical tools.
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Getting mixed signals in your signals and
systemscourse? The concepts covered in a typical
signals and systemscourse are often considered by
engineering students to be some ofthe most difficult to
master. Thankfully, Signals & SystemsFor Dummies is
your intuitive guide to this tricky course,walking you stepby-step through some of the more complex theoriesand
mathematical formulas in a way that is easy to
understand. From Laplace Transforms to Fourier
Analyses, Signals &Systems For Dummies explains in
plain English the difficultconcepts that can trip you up.
Perfect as a study aid or tocomplement your classroom
texts, this friendly, hands-on guidemakes it easy to figure
out the fundamentals of signaland system analysis.
Serves as a useful tool for electrical and computer
engineeringstudents looking to grasp signal and system
analysis Provides helpful explanations of complex
concepts andtechniques related to signals and systems
Includes worked-through examples of real-world
applicationsusing Python, an open-source software tool,
as well as a customfunction module written for the book
Brings you up-to-speed on the concepts and formulas
you need toknow Signals & Systems For Dummies is
your ticket toscoring high in your introductory signals and
systemscourse.
This book is intended for use in teaching undergraduate
courses on continuous-time signals and systems in
engineering (and related) disciplines. It has been used
for several years for teaching purposes in the
Department of Electrical and Computer Engineering at
the University of Victoria and has been very well
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received by students. This book provides a detailed
introduction to continuous-time signals and systems, with
a focus on both theory and applications. The
mathematics underlying signals and systems is
presented, including topics such as: properties of
signals, properties of systems, convolution, Fourier
series, the Fourier transform, frequency spectra, and the
bilateral and unilateral Laplace transforms. Applications
of the theory are also explored, including: filtering,
equalization, amplitude modulation, sampling, feedback
control systems, circuit analysis, and Laplace-domain
techniques for solving differential equations. Other
supplemental material is also included, such as: a
detailed introduction to MATLAB, a review of complex
analysis, and an exploration of time-domain techniques
for solving differential equations. Throughout the book,
many worked-through examples are provided. Problem
sets are also provided for each major topic covered.
Signal Processing for Neuroscientists introduces
analysis techniques primarily aimed at neuroscientists
and biomedical engineering students with a reasonable
but modest background in mathematics, physics, and
computer programming. The focus of this text is on what
can be considered the ‘golden trio’ in the signal
processing field: averaging, Fourier analysis, and
filtering. Techniques such as convolution, correlation,
coherence, and wavelet analysis are considered in the
context of time and frequency domain analysis. The
whole spectrum of signal analysis is covered, ranging
from data acquisition to data processing; and from the
mathematical background of the analysis to the practical
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application of processing algorithms. Overall, the
approach to the mathematics is informal with a focus on
basic understanding of the methods and their
interrelationships rather than detailed proofs or
derivations. One of the principle goals is to provide the
reader with the background required to understand the
principles of commercially available analyses software,
and to allow him/her to construct his/her own analysis
tools in an environment such as MATLAB®. Multiple
color illustrations are integrated in the text Includes an
introduction to biomedical signals, noise characteristics,
and recording techniques Basics and background for
more advanced topics can be found in extensive notes
and appendices A Companion Website hosts the
MATLAB scripts and several data files: http://www.elsevi
erdirect.com/companion.jsp?ISBN=9780123708670
Signals and SystemsCambridge University Press
Written for first and second year undergraduates in
electronic engineering and the physical sciences,
providing a grounding in the study of signals and
systems. This edition includes a new section on the
discrete Fourier transform in the context of signal capture
and spectral analysis.
This fully revised and expanded edition gives readers the
necessary understanding of image and video processing
concepts to contribute to this hot technology's future
advances. Important new topics include introductory
random processes, image enhancement and analysis,
and the new MPEG scalable video coding standard.
"Provides rigorous treatment of deterministic and random
signals"-Page 4/25
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This text includes the following chapters and appendices:
• Elementary Signals • The Laplace Transformation •
The Inverse Laplace Transformation • Circuit Analysis
with Laplace Transforms • State Variables and State
Equations • The Impulse Response and Convolution •
Fourier Series • The Fourier Transform • Discrete Time
Systems and the Z Transform • The DFT and The FFT
Algorithm • Analog and Digital Filters • Introduction to
MATLAB ® • Introduction to Simulink ® • Review of
Complex Numbers • Review of Matrices and
Determinants Each chapter contains numerous practical
applications supplemented with detailed instructions for
using MATLAB and Simulink to obtain accurate and
quick solutions.
This textbook covers the fundamental theories of signals
and systems analysis, while incorporating recent
developments from integrated circuits technology into its
examples. Starting with basic definitions in signal theory,
the text explains the properties of continuous-time and
discrete-time systems and their representation by
differential equations and state space. From those tools,
explanations for the processes of Fourier analysis, the
Laplace transform, and the z-Transform provide new
ways of experimenting with different kinds of time
systems. The text also covers the separate classes of
analog filters and their uses in signal processing
applications. Intended for undergraduate electrical
engineering students, chapter sections include exercise
for review and practice for the systems concepts of each
chapter. Along with exercises, the text includes MATLABbased examples to allow readers to experiment with
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signals and systems code on their own. An online
repository of the MATLAB code from this textbook can
be found at github.com/springer-math/signals-andsystems.
Approaches such as the Transfer Function and the
Fourier and the Laplace transforms are important tools
for bioengineers that often considered borrowed from
electrical engineering. This text allows bioengineering
students and bioengineers the ability to foster a sense of
ownership of these tools by providing them with a solid
foundation in the concepts of linear systems analysis.
Circuits, Signals and Systems for Bioengineers guides
readers through the basic engineering concepts that
underlie biological systems, medical devices, biocontrol,
and biosignal analysis. Material important to their study
and traditionally taught in an electrical engineering
service course can now be embraced by bioengineers.
Instructive illustrations and MATLAB routines and
examples are provided throughout the book. Translates
important electrical engineering tools such as Fourier
Transform, Laplace Transform, analog modeling,
systems modeling, and other linear systems analysis
techniques for bioengineering students. Includes
MATLAB examples and problems.
This comprehensive text on control systems is designed
for undergraduate students pursuing courses in
electronics and communication engineering, electrical
and electronics engineering, telecommunication
engineering, electronics and instrumentation
engineering, mechanical engineering, and biomedical
engineering. Appropriate for self-study, the book will also
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be useful for AMIE and IETE students. Written in a
student-friendly readable manner, the book explains the
basic fundamentals and concepts of control systems in a
clearly understandable form. It is a balanced survey of
theory aimed to provide the students with an in-depth
insight into system behaviour and control of continuoustime control systems. All the solved and unsolved
problems in this book are classroom tested, designed to
illustrate the topics in a clear and thorough way. KEY
FEATURES : Includes several fully worked-out examples
to help students master the concepts involved. Provides
short questions with answers at the end of each chapter
to help students prepare for exams confidently. Offers fill
in the blanks and objective type questions with answers
at the end of each chapter to quiz students on key
learning points. Gives chapter-end review questions and
problems to assist students in reinforcing their
knowledge.
Concisely covers all the important concepts in an easy-tounderstand way Gaining a strong sense of signals and
systems fundamentals is key for general proficiency in
any electronic engineering discipline, and critical for
specialists in signal processing, communication, and
control. At the same time, there is a pressing need to
gain mastery of these concepts quickly, and in a manner
that will be immediately applicable in the real word.
Simultaneous study of both continuous and discrete
signals and systems presents a much easy path to
understanding signals and systems analysis. In A
Practical Approach to Signals and Systems,
Sundararajan details the discrete version first followed by
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the corresponding continuous version for each topic, as
discrete signals and systems are more often used in
practice and their concepts are relatively easier to
understand. In addition to examples of typical
applications of analysis methods, the author gives
comprehensive coverage of transform methods,
emphasizing practical methods of analysis and physical
interpretations of concepts. Gives equal emphasis to
theory and practice Presents methods that can be
immediately applied Complete treatment of transform
methods Expanded coverage of Fourier analysis Selfcontained: starts from the basics and discusses
applications Visual aids and examples makes the subject
easier to understand End-of-chapter exercises, with a
extensive solutions manual for instructors MATLAB
software for readers to download and practice on their
own Presentation slides with book figures and slides with
lecture notes A Practical Approach to Signals and
Systems is an excellent resource for the electrical
engineering student or professional to quickly gain an
understanding of signal analysis concepts - concepts
which all electrical engineers will eventually encounter no
matter what their specialization. For aspiring engineers in
signal processing, communication, and control, the
topics presented will form a sound foundation to their
future study, while allowing them to quickly move on to
more advanced topics in the area. Scientists in chemical,
mechanical, and biomedical areas will also benefit from
this book, as increasing overlap with electrical
engineering solutions and applications will require a
working understanding of signals. Compact and self
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contained, A Practical Approach to Signals and Systems
be used for courses or self-study, or as a reference
book.
This thoroughly revised and updated edition provides a
comprehensive treatment of continuous and discretetime signals and linear-time invariant systems.
Design and MATLAB concepts have been integrated in
text. ? Integrates applications as it relates signals to a
remote sensing system, a controls system, radio
astronomy, a biomedical system and seismology.
Signals and Systems by Nahvi is intended for use in a
signals and systems course at the undergraduate junior
level. The book covers the analysis of signals and linear
systems in the time and frequency domains and is
organized into 18 chapters. The chapters are modular
with sections and there are no sub-sections. The
modular structure of the chapters provides a quick and
direct approach to each topic within the chapters and
makes the book a convenient tool for instructional needs
in a wide range of teaching scenarios and at various
levels of complexity. Continuous-time and discrete-time
domains are treated separately in two parts. This allows
the book to be used for instructions on either domain
separately. It may also be used for courses teaching the
two domains simultaneously, as the chapters in part one
and two provide parallel presentations of each subject.
Circuits, Signals and Systems for Bioengineers: A
MATLAB-Based Introduction, Third Edition, guides the
reader through the electrical engineering principles that
can be applied to biological systems. It details the basic
engineering concepts that underlie biomedical systems,
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medical devices, biocontrol and biomedical signal
analysis, providing a solid foundation for students in
important bioengineering concepts. Fully revised and
updated to better meet the needs of instructors and
students, the third edition introduces and develops
concepts through computational methods that allow
students to explore operations, such as correlations,
convolution, the Fourier transform and the transfer
function. New chapters have been added on image
analysis, noise, stochastic processes and ergodicity, and
new medical examples and applications are included
throughout the text. Covers current applications in
biocontrol, with examples from physiological systems
modeling, such as the respiratory system Includes
revised material throughout, with improved clarity of
presentation and more biological, physiological and
medical examples and applications Includes a new
chapter on noise, stochastic processes, non-stationary
and ergodicity Includes a separate new chapter featuring
expanded coverage of image analysis Includes support
materials, such as solutions, lecture slides, MATLAB
data and functions needed to solve the problems
With its exhaustive coverage of relevant theory, Signals
and Systems Laboratory with MATLAB is a powerful
resource that provides simple, detailed instructions on
how to apply computer methods to signals and systems
analysis. Written for laboratory work in a course on
signals and systems, this book presents a corresponding
MATLAB implementation for
Drawing on the author’s 25+ years of teaching
experience, Signals and Systems: A MATLAB®
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Integrated Approach presents a novel and
comprehensive approach to understanding signals and
systems theory. Many texts use MATLAB® as a
computational tool, but Alkin’s text employs MATLAB
both computationally and pedagogically to provide
interactive, visual reinforcement of the fundamentals,
including the characteristics of signals, operations used
on signals, time and frequency domain analyses of
systems, continuous-time and discrete-time signals and
systems, and more. In addition to 350 traditional end-ofchapter problems and 287 solved examples, the book
includes hands-on MATLAB modules consisting of: 101
solved MATLAB examples, working in tandem with the
contents of the text itself 98 MATLAB homework
problems (coordinated with the 350 traditional end-ofchapter problems) 93 GUI-based MATLAB demo
programs that animate key figures and bring core
concepts to life 23 MATLAB projects, more involved than
the homework problems (used by instructors in building
assignments) 11 sections of standalone MATLAB
exercises that increase MATLAB proficiency and enforce
good coding practices Each module or application is
linked to a specific segment of the text to ensure
seamless integration between learning and doing. A
solutions manual, all relevant MATLAB code, figures,
presentation slides, and other ancillary materials are
available on an author-supported website or with
qualifying course adoption. By involving students directly
in the process of visualization, Signals and Systems: A
MATLAB® Integrated Approach affords a more
interactive—thus more effective—solution for a one- or twoPage 11/25
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semester course on signals and systems at the junior or
senior level.
Signals and Systems: A Primer with MATLAB(R)
provides clear, interesting, and easy-to-understand
coverage of continuous-time and discrete-time signals
and systems. Each chapter opens with a historical profile
or career talk, followed by an introduction that states the
chapter objectives and links the chapter to the previous
ones. All principles are presented in a lucid, logical, stepby-step approach. As much as possible, the authors
avoid wordiness and detail overload that could hide
concepts and impede understanding. In recognition of
the requirements by the Accreditation Board for
Engineering and Technology (ABET) on integrating
computer tools, the use of MATLAB(R) is encouraged in
a student-friendly manner. MATLAB is introduced in
Appendix B and applied gradually throughout the book.
Each illustrative example is immediately followed by a
practice problem along with its answer. Students can
follow the example step by step to solve the practice
problem without flipping pages or looking at the end of
the book for answers. These practice problems test
students' comprehension and reinforce key concepts
before moving on to the next section. Toward the end of
each chapter, the authors discuss some application
aspects of the concepts covered in the chapter. The
material covered in the chapter is applied to at least one
or two practical problems or devices. This helps students
see how the concepts are applied to real-life situations.
In addition, thoroughly worked examples are given
liberally at the end of every section. These examples
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give students a solid grasp of the solutions as well as the
confidence to solve similar problems themselves. Some
of the problems are solved in two or three ways to
facilitate a deeper understanding and comparison of
different approaches. Ten review questions in the form of
multiple-choice objective items are provided at the end of
each chapter with answers. The review questions are
intended to cover the "little tricks" that the examples and
end-of-chapter problems may not cover. They serve as a
self-test device and help students determine chapter
mastery. Each chapter also ends with a summary of key
points and formulas. Designed for a three-hour semester
course on signals and systems, Signals and Systems: A
Primer with MATLAB(R) is intended as a textbook for
junior-level undergraduate students in electrical and
computer engineering. The prerequisites for a course
based on this book are knowledge of standard
mathematics (including calculus and differential
equations) and electric circuit analysis.
The thoroughly revised and updated second edition of
Ultra Wideband Signals and Systems in Communication
Engineering features new standards, developments and
applications. It addresses not only recent developments
in UWB communication systems, but also related IEEE
standards such as IEEE 802.15 wireless personal area
network (WPAN). Examples and problems are included
in each chapter to aid understanding. Enhanced with
new chapters and several sections including
Standardization, advanced topics in UWB
Communications and more applications, this book is
essential reading for senior undergraduates and
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postgraduate students interested in studying UWB. The
emphasis on UWB development for commercial
consumer communications products means that any
communication engineer or manager cannot afford to be
without it! New material included in the second edition:
Two new chapters covering new regulatory issues for
UWB systems and new systems such as ad-hoc and
sensor networks, MAC protocols and space-time coding
for UWB systems IEEE proposals for channel models
and their specifications Interference and coexistence of
UWB with other systems UWB antennas and arrays, and
new types of antennas for UWB systems such as printed
bow-tie antennas Coverage of new companies working
on UWB such as Artimi and UBISense UWB potential for
use in medicine, including cardiology, respiratory
medicine, obstetrics and gynaecology, emergency room
and acute care, assistance for disabled people, and
throat and vocals Companion website features a
solutions manual, Matlab programs and electronic
versions of all figures.
With an interesting approach to educate the students in
signals and systems, and digital signal processing
simultaneously, this book not only provides a
comprehensive introduction to the basic concepts of the
subject but also offers a practical treatment of the
modern concepts of digital signal processing. Written in a
cogent and lucid manner, the book is addressed to the
needs of undergraduate engineering students of
electrical, electronics, and computer disciplines, for a first
course in signals and digital signal processing.
This is the eBook of the printed book and may not
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include any media, website access codes, or print
supplements that may come packaged with the bound
book. For sophomore/junior-level signals and systems
courses in Electrical and Computer Engineering
departments. Signals, Systems, and Transforms, Fourth
Edition is ideal for electrical and computer engineers.
The text provides a clear, comprehensive presentation of
both the theory and applications in signals, systems, and
transforms. It presents the mathematical background of
signals and systems, including the Fourier transform, the
Fourier series, the Laplace transform, the discrete-time
and the discrete Fourier transforms, and the z-transform.
The text integrates MATLAB examples into the
presentation of signal and system theory and
applications.
As in most areas of science and engineering, the most
important and useful theories are the ones that capture
the essence, and therefore the beauty, of physical
phenomena. This is true of signals and systems. Signals
and Systems: Analysis Using Transform Methods and
MATLAB captures the mathematical beauty of signals
and systems and offers a student-centered,
pedagogically driven approach. The author has a clear
understanding of the issues students face in learning the
material and does a superior job of addressing these
issues. The book is intended to cover a two-semester
sequence in Signals and Systems for juniors in
engineering.
Digital signal processing (DSP) has been applied to a very
wide range of applications. This includes voice processing,
image processing, digital communications, the transfer of
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data over the internet, image and data compression, etc.
Engineers who develop DSP applications today, and in the
future, will need to address many implementation issues
including mapping algorithms to computational structures,
computational efficiency, power dissipation, the effects of
finite precision arithmetic, throughput and hardware
implementation. It is not practical to cover all of these in a
single text. However, this text emphasizes the practical
implementation of DSP algorithms as well as the fundamental
theories and analytical procedures that form the basis for
modern DSP applications. Digital Signal Processing:
Principles, Algorithms and System Design provides an
introduction to the principals of digital signal processing along
with a balanced analytical and practical treatment of
algorithms and applications for digital signal processing. It is
intended to serve as a suitable text for a one semester junior
or senior level undergraduate course. It is also intended for
use in a following one semester first-year graduate level
course in digital signal processing. It may also be used as a
reference by professionals involved in the design of
embedded computer systems, application specific integrated
circuits or special purpose computer systems for digital signal
processing, multimedia, communications, or image
processing. Covers fundamental theories and analytical
procedures that form the basis of modern DSP Shows
practical implementation of DSP in software and hardware
Includes Matlab for design and implementation of signal
processing algorithms and related discrete time systems
Bridges the gap between reference texts and the knowledge
needed to implement DSP applications in software or
hardware
Signals and Systems Using MATLAB, Third Edition, features
a pedagogically rich and accessible approach to what can
commonly be a mathematically dry subject. Historical notes
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and common mistakes combined with applications in controls,
communications and signal processing help students
understand and appreciate the usefulness of the techniques
described in the text. This new edition features more end-ofchapter problems, new content on two-dimensional signal
processing, and discussions on the state-of-the-art in signal
processing. Introduces both continuous and discrete systems
early, then studies each (separately) in-depth Contains an
extensive set of worked examples and homework
assignments, with applications for controls, communications,
and signal processing Begins with a review on all the
background math necessary to study the subject Includes
MATLAB® applications in every chapter
This two-volume introductory text on modern network and
system theory establishes a firm analytic foundation for the
analysis, design and optimization of a wide variety of passive
and active circuits. Volume 1 is devoted to the fundamentals
and Volume 2 to Fourier analysis and state equations. Its
prerequisites are basic calculus, dc and ac networks, matrix
algebra, and some familiarity with linear differential equations.
The objective of the book is to select and feature theories and
concepts of fundamental importance that are amendable to a
broad range of applications. A special feature of the book is
that it bridges the gap between theory and practice, with
abundant examples showing how theory solves problems.
Recognizing that computers are common tools in modern
engineering, canned computer programs are developed
throughout the text, both in the time domain and the
frequency domain. In addition to the usual materials in a
linear networks and systems book, advanced topics on
functions of a matrix that are closely related to the solution of
the state equation are included. The reader will find the study
of this material rewarding. Contents:Vol 1:Fundamental
ConceptsGraphs and Network EquationsSecondary Systems
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of Networks EquationsSimultaneous Linear Differential
EquationsLaplace TransformationNetwork AnalysisIntegral
Solution-ConvolutionVol 2:Fourier Series and Signal
SpectraSystem Response and Discrete Fourier SeriesFourier
Transform and Continuous SpectraState EquationsSolution of
State EquationsAnalytic Functions of a MatrixMatrix
Computations and Similarity Reduction Readership:
Electrical, computer, communication, electronics and control
engineers. Keywords:Network Analysis;Circuit
Analysis;Computer-Aided Analysis;CAD;Linear Network
Analysis;Fourier Series And Transform;Laplace
Transform;Graphs;Integral Solution;Convolution;Signal
Spectra;System Response;Discrete Fourier
Series;FFT;Fourier Transform;State Equations;Analytic
Functions of a Matrix;Matrix Computations;Similarity
Reduction;Numerical Solution;Frequency Domain
Analysis;Time Domain Analysis;State Variable
Technique;Network Theory;Circuit TheoryReview: “The
breadth and detail of the material presented in the book make
it an excellent choice for use in classroom or for individual
references.” Muhammad A Khaliq Circuits & Devices
Introduces the theory of multi-port signals and systems with a
focus on vector-valued signal transmission Provides an
introduction to the fundamentals, implementation and
applications of MIMO techniques An excellent guide for
advanced students, practicing engineers and researchers
working on multi-port electrical circuits, RF networks and
wireless communications
Books on linear systems typically cover both discrete and
continuous systems together in one book. However, with
coverage of this magnitude, not enough information is
presented on either of the two subjects. Discrete linear
systems warrant a book of their own, and Discrete Systems
and Digital Signal Processing with MATLAB provides just
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that. It offers comprehensive coverage of both discrete linear
systems and signal processing in one volume. This detailed
book is firmly rooted in basic mathematical principles, and it
includes many problems solved first by using analytical tools,
then by using MATLAB. Examples that illustrate the
theoretical concepts are provided at the end of each chapter.
New edition of a text intended primarily for the undergraduate
courses on the subject which are frequently found in electrical
engineering curricula--but the concepts and techniques it
covers are also of fundamental importance in other
engineering disciplines. The book is structured to develop in
parallel the methods of analysis for continuous-time and
discrete-time signals and systems, thus allowing exploration
of their similarities and differences. Discussion of applications
is emphasized, and numerous worked examples are included.
Annotation copyrighted by Book News, Inc., Portland, OR
The aim of this book is the study of signals and deterministic
systems, linear, time-invariant, finite dimensions and causal.
A set of useful tools is selected for the automatic and signal
processing and methods of representation of dynamic linear
systems are exposed, and analysis of their behavior. Finally
we discuss the estimation, identification and synthesis of
control laws for the purpose of stabilization and regulation.
The study of signal characteristics and properties systems
and knowledge of mathematical tools and treatment methods
and analysis, are lately more and more importance and
continue to evolve. The reason is that the current state of
technology, particularly electronics and computing, enables
the production of very advanced processing systems,
effective and less expensive despite the complexity.
This two-volume introductory text on modern network and
system theory establishes a firm analytic foundation for the
analysis, design and optimization of a wide variety of passive
and active circuits. Volume 1 is devoted to the fundamentals
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and Volume 2 to Fourier analysis and state equations. Its
prerequisites are basic calculus, dc and ac networks, matrix
algebra, and some familiarity with linear differential equations.
The objective of the book is to select and feature theories and
concepts of fundamental importance that are amendable to a
broad range of applications. A special feature of the book is
that it bridges the gap between theory and practice, with
abundant examples showing how theory solves problems.
Recognizing that computers are common tools in modern
engineering, canned computer programs are developed
throughout the text, both in the time domain and the
frequency domain. In addition to the usual materials in a
linear networks and systems book, advanced topics on
functions of a matrix that are closely related to the solution of
the state equation are included. The reader will find the study
of this material rewarding.

Designed for a one-semester undergraduate course
in continuous linear systems, Continuous Signals
and Systems with MATLAB®, Second Edition
presents the tools required to design, analyze, and
simulate dynamic systems. It thoroughly describes
the process of the linearization of nonlinear systems,
using MATLAB® to solve most examples and
problems. With updates and revisions throughout,
this edition focuses more on state-space methods,
block diagrams, and complete analog filter design.
New to the Second Edition • A chapter on block
diagrams that covers various classical and statespace configurations • A completely revised chapter
that uses MATLAB to illustrate how to design,
simulate, and implement analog filters • Numerous
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new examples from a variety of engineering
disciplines, with an emphasis on electrical and
electromechanical engineering problems Explaining
the subject matter through easy-to-follow
mathematical development as well as abundant
examples and problems, the text covers signals,
types of systems, convolution, differential
equations,Fourier series and transform, the Laplace
transform, state-space representations, block
diagrams, system linearization, and analog filter
design. Requiring no prior fluency with MATLAB, it
enables students to master both the concepts of
continuous linear systems and the use of MATLAB
to solve problems.
Digital Signal Processing, Second Edition enables
electrical engineers and technicians in the fields of
biomedical, computer, and electronics engineering to
master the essential fundamentals of DSP principles
and practice. Many instructive worked examples are
used to illustrate the material, and the use of
mathematics is minimized for easier grasp of
concepts. As such, this title is also useful to
undergraduates in electrical engineering, and as a
reference for science students and practicing
engineers. The book goes beyond DSP theory, to
show implementation of algorithms in hardware and
software. Additional topics covered include adaptive
filtering with noise reduction and echo cancellations,
speech compression, signal sampling, digital filter
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realizations, filter design, multimedia applications,
over-sampling, etc. More advanced topics are also
covered, such as adaptive filters, speech
compression such as PCM, u-law, ADPCM, and
multi-rate DSP and over-sampling ADC. New to this
edition: MATLAB projects dealing with practical
applications added throughout the book New chapter
(chapter 13) covering sub-band coding and wavelet
transforms, methods that have become popular in
the DSP field New applications included in many
chapters, including applications of DFT to seismic
signals, electrocardiography data, and vibration
signals All real-time C programs revised for the
TMS320C6713 DSK Covers DSP principles with
emphasis on communications and control
applications Chapter objectives, worked examples,
and end-of-chapter exercises aid the reader in
grasping key concepts and solving related problems
Website with MATLAB programs for simulation and
C programs for real-time DSP
This text deals with signal processing as an
important aspect of electronic communications in its
role of transmitting information, and the language of
its expression. It develops the required mathematics
in an interesting and informative way, leading to
confidence on the part of the reader. The first part of
the book focuses on continuous-time models, and
contains chapters on signals and linear systems, and
on system responses. Fourier methods, so vital in
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the study of information theory, are developed prior
to a discussion of methods for the design of
analogue filters. The second part of the book is
directed towards discrete-time signals and systems.
There is full development of the z- and discrete
Fourier transforms to support the chapter on digital
filter design. All preceding material in the book is
drawn together in the final chapter on some
important aspects of speech processing which
provides an up-to-date example of the use of the
theory. Topics considered include a speech
production model, linear predictive filters, lattice
filters and cepstral analysis, with application to
recognition of non-nasal voiced speech and formant
estimation. In addition to course requirement for
undergraduates studying electrical engineering,
applied mathematics, and branches of computer
science involving such signal processing as speak
synthesis, computer vision and robotics, this book
should provide a valuable reference source for postgraduate research work in industry and academia.
An elementary knowledge of algebra (e.g. partial
fractions) is a prerequisite, and also calculus
including differential equations. A knowledge of
complex numbers and of the basic concept of a
function of a complex variable is also needed. Deals
with signal processing as an important aspect of
electronic communications in its role of transmitting
information, and the language of its expression
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Topics considered include a speech production
model, linear predictive filters, lattice filters and
cepstral analysis, with application to recognition of
non-nasal voiced speech and formant estimation
This two-volume text is intended for the twosemester Signals and Systems course taught in
many Electrical Engineering Departments. It treats
deterministic signals and adds random signals
without using statistics. Instead, correlation, secondorder convolution, spectral density functions, along
with traditional first-order convolution and transforms
are introduced in a natural way.Continuous-time and
discrete-time systems in both the time domain and
frequency domain are treated. Chapters 1 through 5
in this volume introduce continuous- and discretetime signals, basic signal operations, correlation,
random signals, and discrete-time systems. The
remainder of this volume concentrates on continuoustime signals and systems (Fourier and Laplace
transforms.) Two main topics occupy Volume 2,
discrete-time systems and filter design. I know of no
better way to consolidate the topics in this text than
filter design. All topics are used in a meaningful way
and students gain a better understanding of the role
of these topics.Several features are unique to this
two-part text:1. The relation between the
autocorrelation and spectral density functions is
introduced in a simple way and expanded throughout
the text.2. Both the impulse response and transfer
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function are derived from the linear time-invariant
(LTI) properties. Chapter 6 introduces linearity and
time-invariance. Chapter 7 illustrates application of
the LTI properties to find the response to an arbitrary
input signal from knowledge of one input-output pair.
Chapters 8 and 9 then complete this picture by
relating the impulse response and transfer function
to the LTI properties.3. Phasors are introduced in
Chap. 2 of Volume 1. This concept is expanded in
Chap. 22 of Volume 2 to present a unique view of all
four forms of the Fourier transform.4. This text is
user friendly. It lists the learning objectives for each
chapter and follows up with a self-test for each
objective.5. A unique procedure for designing
templates (matched filters) that take into account the
differences and similarities between signals
(patterns) in each class concludes Volume 2.The
450 pages in Vol. 1 contain 38 learning objectives,
91 examples, 320 diagrams, and 325 exercises. The
450 pages in Vol. 2 contain 41 learning objectives,
88 examples, 341 diagrams, and 213 exercises.
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