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Signal Processing and Linear Systems Oxford University Press, USA

This text presents a comprehensive treatment of signal processing and linear systems suitable for
juniors and seniors in electrical engineering. It is based on Lathi's widely used book, Linear Systems
and Signals, with additional applications to communications, controls, and filtering as well as new
chapters on analog and digital filters and digital signal processing. This volume's organization is
different from the earlier book. Here, the Laplace transform follows Fourier, rather than the reverse;
continuous-time and discrete-time systems are treated sequentially, rather than interwoven.
Additionally, the text contains enough material in discrete-time systems to be used not only for a
traditional course in signals and systems but also for an introductory course in digital signal
processing. In Signal Processing and Linear Systems, as in all his books, Lathi emphasizes the
physical appreciation of concepts rather than the mere mathematical manipulation of symbols.
Avoiding the tendency to treat engineering as a branch of applied mathematics, he uses
mathematics not so much to prove an axiomatic theory as to enhance physical and intuitive
understanding of concepts. Wherever possible, theoretical results are supported by carefully chosen
examples and analogies, allowing students to intuitively discover meaning for themselves. An
accompanying solutions manual is available on CD-ROM.

Principles Of Signal Processing And Linear Systems, 1/E, International Version

Linear Systems and Signals Oxford Series in Electrical an

Linear Systems and Signals, Third Edition, has been refined and streamlined to deliver unparalleled
coverage and clarity. It emphasizes a physical appreciation of concepts through heuristic reasoning
and the use of metaphors, analogies, and creative explanations. The text uses mathematics not only

to prove axiomatic theory but also to enhance physical and intuitive understanding. Hundreds of
fully worked examples provide a hands-on, practical grounding of concepts and theory. Its thorough
content, practical approach, and structural adaptability make Linear Systems and Signals, Third
Edition, the ideal text for undergraduates.

Signal Processing and Linear Systems for the Movement Sciences

Discrete Systems and Digital Signal Processing with MATLAB CRC Press

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 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.

Linear Systems Properties

A Quick Reference CRC Press

This pocket book serves as an immediate reference for the various formulae encountered in linear
systems, control systems, probability, communication engineering, signal processing, quantum
mechanics, and electromagnetic field theory. It includes novel results on complex convolutions;
clearly explains real and complex matrix differentiation methods; provides an unusual amount of
orthogonal functions; and presents properties of Fourier series, Fourier transforms, Hilbert
transforms, Laplace transforms, and z-transforms. Singular value decomposition techniques for
matrix inversion are also clearly presented.

Signal Processing And Linear Systems
Signal Processing in Electronic Communications

For Engineers and Mathematicians E/sevier

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 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 post-graduate 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 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

Essentials of Digital Signal Processing Cambridge University Press

This textbook offers a fresh approach to digital signal processing (DSP) that combines heuristic
reasoning and physical appreciation with sound mathematical methods to illuminate DSP concepts
and practices. It uses metaphors, analogies and creative explanations, along with examples and
exercises to provide deep and intuitive insights into DSP concepts. Practical DSP requires hybrid
systems including both discrete- and continuous-time components. This book follows a holistic
approach and presents discrete-time processing as a seamless continuation of continuous-time
signals and systems, beginning with a review of continuous-time signals and systems, frequency
response, and filtering. The synergistic combination of continuous-time and discrete-time
perspectives leads to a deeper appreciation and understanding of DSP concepts and practices. ¢ For
upper-level undergraduates ¢ lllustrates concepts with 500 high-quality figures, more than 170 fully
worked examples, and hundreds of end-of-chapter problems, more than 150 drill exercises,
including complete and detailed solutions * Seamlessly integrates MATLAB throughout the text to
enhance learning

Signal Processing And Linear Systems

Signals and Transforms in Linear Systems Analysis Springer Science & Business Media

Signals and Transforms in Linear Systems Analysis covers the subject of signals and transforms,
particularly in the context of linear systems theory. Chapter 2 provides the theoretical background
for the remainder of the text. Chapter 3 treats Fourier series and integrals. Particular attention is
paid to convergence properties at step discontinuities. This includes the Gibbs phenomenon and its
amelioration via the Fejer summation techniques. Special topics include modulation and analytic
signal representation, Fourier transforms and analytic function theory, time-frequency analysis and
frequency dispersion. Fundamentals of linear system theory for LTI analogue systems, with a brief
account of time-varying systems, are covered in Chapter 4 . Discrete systems are covered in

Chapters 6 and 7. The Laplace transform treatment in Chapter 5 relies heavily on analytic function
theory as does Chapter 8 on Z -transforms. The necessary background on complex variables is
provided in Appendix A. This book is intended to serve as a text on signals and transforms for a first
year one semester graduate course, primarily for electrical engineers.

Linear Circuits

Systems and Signal Processing: Advanced Theory and Applications CRC Press

This book documents the significant progress in studies concerning linear circuits and systems,
including their applications to digital filters, in Japan. It considers rational approximations in circuit
and system theory and deals with the digital lattice filters used in digital signal processing.

The Scientist and Engineer's Guide to Digital Signal Processing
Signals and Systems in Biomedical Engineering

Signal Processing and Physiological Systems Modeling Springer Science & Business Media

In the past few years Biomedical Engineering has received a great deal of attention as one of the
emerging technologies in the last decade and for years to come, as witnessed by the many books,
conferences, and their proceedings. Media attention, due to the applications-oriented advances in
Biomedical Engineering, has also increased. Much of the excitement comes from the fact that
technology is rapidly changing and new technological adventures become available and feasible
every day. For many years the physical sciences contributed to medicine in the form of expertise in
radiology and slow but steady contributions to other more diverse fields, such as computers in
surgery and diagnosis, neurology, cardiology, vision and visual prosthesis, audition and hearing aids,
artificial limbs, biomechanics, and biomaterials. The list goes on. It is therefore hard for a person
unfamiliar with a subject to separate the substance from the hype. Many of the applications of
Biomedical Engineering are rather complex and difficult to understand even by the not so novice in
the field. Much of the hardware and software tools available are either too simplistic to be useful or
too complicated to be understood and applied. In addition, the lack of a common language between
engineers and computer scientists and their counterparts in the medical profession, sometimes
becomes a barrier to progress.

Signals and Systems Made Ridiculously Simple Zizi Press

Signals and Systems Made Ridiculously Simple presents the core concepts and applications of signal
processing and linear system theory in a clear and concise format. Each chapter provides carefully
selected illustrations and examples to make learning or relearning the material as simple as
possible. This book is designed to serve as both a study guide and reference book on this
fundamental subject. -- Back cover.

Handbook of Medical Imaging SPIE Press
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This volume describes concurrent engineering developments that affect or are expected to influence
future development of digital diagnostic imaging. It also covers current developments in Picture
Archiving and Communications System (PACS) technology, with particular emphasis on integration
of emerging imaging technologies into the hospital environment.

Linear Systems and Signals Oxford University Press, USA

Incorporating new problems and examples, the second edition of "Linear Systems" features MATLAB
material in each chapter and at the back of the book. It gives clear descriptions of linear systems
and uses mathematics not only to prove axiomatic theory, but also to enhance physical and intuitive
understanding.

Solution Manual for Signal Processing and Linear Systems
This is a solutions manual to accompany B.P. Lathi's Signal Processing and Linear Systems.

Signal Processing and Linear Systems

Linear Systems Prentice Hall

A self-contained, highly motivated and comprehensive account of basic methods for analysis and
application of linear systems that arise in signal processing problems in communications, control,
system identification and digital filtering.

Fourier Analysis on Finite Groups with Applications in Signal Processing and System
Design John Wiley & Sons

Discover applications of Fourier analysis on finite non-Abeliangroups The majority of publications in
spectral techniques considerFourier transform on Abelian groups. However, non-Abelian
groupsprovide notable advantages in efficient implementations of spectralmethods. Fourier Analysis
on Finite Groups with Applications in SignalProcessing and System Design examines aspects of
Fourieranalysis on finite non-Abelian groups and discusses differentmethods used to determine
compact representations for discretefunctions providing for their efficient realizations and
relatedapplications. Switching functions are included as an example ofdiscrete functions in
engineering practice. Additionally,consideration is given to the polynomial expressions and
decisiondiagrams defined in terms of Fourier transform on finitenon-Abelian groups. A solid
foundation of this complex topic is provided bybeginning with a review of signals and their
mathematical modelsand Fourier analysis. Next, the book examines recent achievementsand
discoveries in: Matrix interpretation of the fast Fourier transform Optimization of decision diagrams
Functional expressions on quaternion groups Gibbs derivatives on finite groups Linear systems on
finite non-Abelian groups Hilbert transform on finite groups Among the highlights is an in-depth
coverage of applications ofabstract harmonic analysis on finite non-Abelian groups in
compactrepresentations of discrete functions and related tasks in signalprocessing and system
design, including logic design. All chaptersare self-contained, each with a list of references to
facilitatethe development of specialized courses or self-study. With nearly 100 illustrative figures

and fifty tables, this isan excellent textbook for graduate-level students and researchersin signal
processing, logic design, and system theory-as well asthe more general topics of computer science
and appliedmathematics.

Linear Systems, Signal Processing and Hypercomplex Analysis

Chapman University, November 2017 Springer

This volume includes contributions originating from a conference held at Chapman University during
November 14-19, 2017. It presents original research by experts in signal processing, linear systems,
operator theory, complex and hypercomplex analysis and related topics.

Fundamentals of Signals and Control Systems John Wiley & Sons

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.

Discrete Signals and Systems with MATLAB® CRC Press

The subject of Discrete Signals and Systems is broad and deserves a single book devoted to it. The
objective of this textbook is to present all the required material that an undergraduate student will
need to master this subject matter and the use of MATLAB. This book is primarily intended for
electrical and computer engineering students, and especially for use by juniors or seniors in these
undergraduate engineering disciplines. It can also be very useful to practicing engineers. It is
detailed, broad, based on mathematical basic principles, focused, and it also contains many solved
problems using analytical tools as well as MATLAB. The book is ideal for a one-semester course in
the area of discrete linear systems or digital signal processing, where the instructor can cover all
chapters with ease. Numerous examples are presented within each chapter to illustrate each
concept when and where it is presented. Most of the worked-out examples are first solved
analytically and then solved using MATLAB in a clear and understandable fashion.

Numerical Linear Algebra, Digital Signal Processing and Parallel Algorithms Springer
Science & Business Media

Numerical linear algebra, digital signal processing, and parallel algorithms are three disciplines with
a great deal of activity in the last few years. The interaction between them has been growing to a
level that merits an Advanced Study Institute dedicated to the three areas together. This volume
gives an account of the main results in this interdisciplinary field. The following topics emerged as



major themes of the meeting: - Singular value and eigenvalue decompositions, including
applications, - Toeplitz matrices, including special algorithms and architectures, - Recursive least
squares in linear algebra, digital signal processing and control, - Updating and downdating
techniques in linear algebra and signal processing, - Stability and sensitivity analysis of special
recursive least squares problems, - Special architectures for linear algebra and signal processing.
This book contains tutorials on these topics given by leading scientists in each of the three areas. A
consider- able number of new research results are presented in contributed papers. The tutorials
and papers will be of value to anyone interested in the three disciplines.

Signal Processing for Neuroscientists

An Introduction to the Analysis of Physiological Signals E/sevier

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 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.elsevierdirect.com/companion.jsp?ISBN=9780123708670

Foundations of Signal Processing Cambridge University Press

This comprehensive and engaging textbook introduces the basic principles and techniques of signal
processing, from the fundamental ideas of signals and systems theory to real-world applications.
Students are introduced to the powerful foundations of modern signal processing, including the
basic geometry of Hilbert space, the mathematics of Fourier transforms, and essentials of sampling,
interpolation, approximation and compression The authors discuss real-world issues and hurdles to
using these tools, and ways of adapting them to overcome problems of finiteness and localization,
the limitations of uncertainty, and computational costs. It includes over 160 homework problems and
over 220 worked examples, specifically designed to test and expand students' understanding of the
fundamentals of signal processing, and is accompanied by extensive online materials designed to
aid learning, including Mathematica® resources and interactive demonstrations.

Signal Processing and Systems Theory

Selected Topics Springer Science & Business Media

"Signal Processing and Systems Theory" is concerned with the study of H-optimization for digital
signal processing and discrete-time control systems. The first three chapters present the basic
theory and standard methods in digital filtering and systems from the frequency-domain approach,
followed by a discussion of the general theory of approximation in Hardy spaces. AAK theory is
introduced, first for finite-rank operators and then more generally, before being extended to the
multi-input/multi-output setting. This mathematically rigorous book is self-contained and suitable for
self-study. The advanced mathematical results derived here are applicable to digital control systems
and digital filtering.

Signals and Systems For Dummies John Wiley & Sons

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 step-by-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.

Understanding Digital Signal Processing

Unders Digita Signal Proces_3 Pearson Education

Amazon.com’s Top-Selling DSP Book for Seven Straight Years—Now Fully Updated! Understanding
Digital Signal Processing, Third Edition, is quite simply the best resource for engineers and other
technical professionals who want to master and apply today’s latest DSP techniques. Richard G.
Lyons has updated and expanded his best-selling second edition to reflect the newest technologies,
building on the exceptionally readable coverage that made it the favorite of DSP professionals
worldwide. He has also added hands-on problems to every chapter, giving students even more of
the practical experience they need to succeed. Comprehensive in scope and clear in approach, this
book achieves the perfect balance between theory and practice, keeps math at a tolerable level, and
makes DSP exceptionally accessible to beginners without ever oversimplifying it. Readers can
thoroughly grasp the basics and quickly move on to more sophisticated techniques. This edition
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adds extensive new coverage of FIR and IIR filter analysis techniques, digital differentiators,
integrators, and matched filters. Lyons has significantly updated and expanded his discussions of
multirate processing techniques, which are crucial to modern wireless and satellite communications.
He also presents nearly twice as many DSP Tricks as in the second edition—including techniques
even seasoned DSP professionals may have overlooked. Coverage includes New homework
problems that deepen your understanding and help you apply what you've learned Practical, day-to-
day DSP implementations and problem-solving throughout Useful new guidance on generalized
digital networks, including discrete differentiators, integrators, and matched filters Clear
descriptions of statistical measures of signals, variance reduction by averaging, and real-world
signal-to-noise ratio (SNR) computation A significantly expanded chapter on sample rate conversion
(multirate systems) and associated filtering techniques New guidance on implementing fast
convolution, IR filter scaling, and more Enhanced coverage of analyzing digital filter behavior and
performance for diverse communications and biomedical applications Discrete sequences/systems,
periodic sampling, DFT, FFT, finite/infinite impulse response filters, quadrature (I/Q) processing,
discrete Hilbert transforms, binary number formats, and much more

Signals & Systems Pearson Educacion

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

Fractional Signals and Systems Walter de Gruyter GmbH & Co KG

The book illustrates the theoretical results of fractional derivatives via applications in signals and
systems, covering continuous and discrete derivatives, and the corresponding linear systems. Both
time and frequency analysis are presented. Some advanced topics are included like derivatives of
stochastic processes. It is an essential reference for researchers in mathematics, physics, and
engineering.

Signal and Linear System Analysis Allied Publishers

Signals and Systems with MATLAB Springer Science & Business Media

This book is primarily intended for junior-level students who take the courses on ‘signals and
systems’. It may be useful as a reference text for practicing engineers and scientists who want to
acquire some of the concepts required for signal proce- ing. The readers are assumed to know the
basics about linear algebra, calculus (on complex numbers, differentiation, and integration),
differential equations, Laplace R transform, and MATLAB . Some knowledge about circuit systems
will be helpful. Knowledge in signals and systems is crucial to students majoring in Electrical

Engineering. The main objective of this book is to make the readers prepared for studying advanced
subjects on signal processing, communication, and control by covering from the basic concepts of
signals and systems to manual-like introduc- R R tions of how to use the MATLAB and Simulink tools
for signal analysis and Iter design. The features of this book can be summarized as follows: 1. It not
only introduces the four Fourier analysis tools, CTFS (continuous-time Fourier series), CTFT
(continuous-time Fourier transform), DFT (discrete-time Fourier transform), and DTFS (discrete-time
Fourier series), but also illuminates the relationship among them so that the readers can realize why
only the DFT of the four tools is used for practical spectral analysis and why/how it differs from the
other ones, and further, think about how to reduce the difference to get better information about the
spectral characteristics of signals from the DFT analysis.

Linear Dynamic Systems and Signals Prentice Hall

The author's twelve years of experience with linear systems and signals are reflected in this
comprehensive book. The book contains detailed linear systems theory essentials. The intent of this
book is to develop the unified techniques to recognize and solve linear dynamical system problems
regardless of their origin. Includes Space state techniques as the time domain approach for studying
linear systems. Provides a solid foundation on linear dynamic systems and corresponding systems
using the dynamic system point of view. Parallels continuous- and discrete-time linear systems
throughout to help users grasp the similarities and differences of each. Three part organization: Part
| covers frequency-domain approach to linear dynamic systems, Part Il covers the time-domain
approach to linear dynamic systems, and Part Il discusses the linear system approach to electrical
engineering, to allow the user to focus of the subject matter as it pertains to their needs. For anyone
interested in linear systems and signals

Lectures in Feedback Design for Multivariable Systems Springer

This book focuses on methods that relate, in one form or another, to the “small-gain theorem”. It is
aimed at readers who are interested in learning methods for the design of feedback laws for linear
and nonlinear multivariable systems in the presence of model uncertainties. With worked examples
throughout, it includes both introductory material and more advanced topics. Divided into two parts,
the first covers relevant aspects of linear-systems theory, the second, nonlinear theory. In order to
deepen readers’ understanding, simpler single-input-single-output systems generally precede
treatment of more complex multi-input-multi-output (MIMO) systems and linear systems precede
nonlinear systems. This approach is used throughout, including in the final chapters, which explain
the latest advanced ideas governing the stabilization, regulation, and tracking of nonlinear MIMO
systems. Two major design problems are considered, both in the presence of model uncertainties:
asymptotic stabilization with a “guaranteed region of attraction” of a given equilibrium point and
asymptotic rejection of the effect of exogenous (disturbance) inputs on selected regulated outputs.
Much of the introductory instructional material in this book has been developed for teaching
students, while the final coverage of nonlinear MIMO systems offers readers a first coordinated
treatment of completely novel results. The worked examples presented provide the instructor with
ready-to-use material to help students to understand the mathematical theory. Readers should be



familiar with the fundamentals of linear-systems and control theory. This book is a valuable resource
for students following postgraduate programs in systems and control, as well as engineers working
on the control of robotic, mechatronic and power systems.

Digital Signal Processing in Communications Systems Springer Science & Business Media

An engineer's introduction to concepts, algorithms, and advancements in Digital Signal Processing.
This lucidly written resource makes extensive use of real-world examples as it covers all the
important design and engineering references.

Linear Systems and Digital Signal Processing Prentice Hall

First Principles of Discrete Systems and Digital Signal Processing Prentice Hall

Here is a valuable book for a first undergraduate course in discrete systems and digital signal
processing (DSP) and for in-practice engineers seeking a self-study text on the subject. Readers will
find the book easy to read, with topics flowing and connecting naturally. Fundamentals and first

principles central to most DSP applications are presented through carefully developed, worked out
examples and problems. Unlike more theoretically demanding texts, this book does not require a
prerequisite course in linear systems theory. The text focuses on problem-solving and developing
interrelationships and connections between topics. This emphasis is carried out in a number of
innovative features, including organized procedures for filter design and use of computer-based
problem-solving methods. Solutions Manual is available only through your Addison-Wesley Sales
Specialist.

Foundations of Digital Signal Processing

Theory, Algorithms and Hardware Design /ET

An excellent introductory text, this book covers the basic theoretical, algorithmic and real-time
aspects of digital signal processing (DSP). Detailed information is provided on off-line, real-time and
DSP programming and the reader is effortlessly guided through advanced topics such as DSP
hardware design, FIR and IIR filter design and difference equation manipulation.
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