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Learn to use MATLAB as a useful computing tool for exploring traditional Digital
Signal Processing (DSP) topics and solving problems to gain insight. DIGITAL
SIGNAL PROCESSING USING MATLAB: A PROBLEM SOLVING
COMPANION, 4E greatly expands the range and complexity of problems that
learners can effectively study. Since DSP applications are primarily algorithms
implemented on a DSP processor or software, they typically require a significant
amount of programming. Using interactive software, such as MATLAB, enables
readers to focus on mastering new and challenging concepts rather than
concentrating on programming algorithms. This edition discusses interesting,
practical examples and explores useful problems to provide the groundwork for
further study. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
Multimedia Signals and Systems is primarily a technical introductory level
multimedia textbook, including problems, examples, and MATLAB® codes. It will
be a stepping-stone for readers who want to research in audio processing, image
and video processing, and data compression. This book will also be useful to
readers who are carrying out research and development in systems areas such
as television engineering and storage media. Anyone who seeks to learn the core
multimedia signal processing techniques and systems will need Multimedia
Signals and Systems. There are many chapters that are generic in nature and
provide key concepts of multimedia systems to technical as well as non-technical
persons. There are also several chapters that provide a mathematical/ analytical
framework for basic multimedia signal processing. The readers are expected to
have some prior knowledge about discrete signals and systems, such as Fourier
transform and digital filters. However, a brief review of these theories is provided.
Additional material for this book, including several MATLAB® codes along with a
few test data samples; e.g., audio, image and video may be downloaded from
http://extras.springer.com.
This supplement to any standard DSP text is one of the first books to
successfully integrate the use of MATLAB® in the study of DSP concepts. In this
book, MATLAB® is used as a computing tool to explore traditional DSP topics,
and solve problems to gain insight. This greatly expands the range and
complexity of problems that students can effectively study in the course. Since
DSP applications are primarily algorithms implemented on a DSP processor or
software, a fair amount of programming is required. Using interactive software
such as MATLAB® makes it possible to place more emphasis on learning new
and difficult concepts than on programming algorithms. Interesting practical
examples are discussed and useful problems are explored. This updated printing
revises the scripts in the book, available functions, and m-files (available for
downloading from the Brooks/Cole Bookware Companion Resource SeriesTM
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Center Web site) to MATLAB® V5 (created with 5.3).
Featuring a variety of applications that motivate students, this book serves as a
companion or supplement to any of the comprehensive textbooks in
communication systems. The book provides a variety of exercises that may be
solved on the computer using MATLAB. By design, the treatment of the various
topics is brief. The authors provide the motivation and a short introduction to
each topic, establish the necessary notation, and then illustrate the basic
concepts by means of an example.
Based on fundamental principles from mathematics, linear systems, and signal
analysis, digital signal processing (DSP) algorithms are useful for extracting
information from signals collected all around us. Combined with today's powerful
computing capabilities, they can be used in a wide range of application areas,
including engineering, communicati
Signals and Systems Primer with MATLAB® equally emphasizes the
fundamentals of both analog and digital signals and systems. To ensure insight
into the basic concepts and methods, the text presents a variety of examples that
illustrate a wide range of applications, from microelectromechanical to worldwide
communication systems. It also provides MATLAB functions and procedures for
practice and verification of these concepts. Taking a pedagogical approach, the
author builds a solid foundation in signal processing as well as analog and digital
systems. The book first introduces orthogonal signals, linear and time-invariant
continuous-time systems, discrete-type systems, periodic signals represented by
Fourier series, Gibbs's phenomenon, and the sampling theorem. After chapters
on various transforms, the book discusses analog filter design, both finite and
infinite impulse response digital filters, and the fundamentals of random digital
signal processing, including the nonparametric spectral estimation. The final
chapter presents different types of filtering and their uses for random digital
signal processing, specifically, the use of Wiener filtering and least mean squares
filtering. Balancing the study of signals with system modeling and interactions,
this text will help readers accurately develop mathematical representations of
systems.
"This book draws on the author's more than 25 years of teaching a course on
signals and systems. It provides an interactive, visual reinforcement of
fundamental concepts like the utility of MATLAB®, not just as a computational
tool, but also as a teaching tool that allows the development of a sophisticated
demo program for students to explore while studying the theory of linear systems.
It includes a large number of computer modules or applications, each linked to a
specific example, section, or figure in the book. "-A complete up-to-date reference for advanced analog and digital IIR filter design
rooted in elliptic functions. "Revolutionary" in approach, this book opens up
completely new vistas in basic analog and digital IIR filter design--regardless of
the technology. By introducing exceptionally elegant and creative mathematical
stratagems (e.g., accurate replacement of Jacobi elliptic functions by functions
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comprising polynomials, square roots, and logarithms), optimization routines
carried out with symbolic analysis by "Mathematica," and the advance filter
design software of MATLAB, it shows readers how to design many types of filters
that cannot be designed using conventional techniques. The filter design
algorithms can be directly programed in any language or environment such as
Visual BASIC, Visual C, Maple, DERIVE, or MathCAD. Signals; Systems;
Transforms; Classical Analog Filter Design; Advanced Analog Filter Design Case
Studies; Advanced Analog Filter Design Algorithms; Multi-criteria Optimization of
Analog Filter Designs; Classical Digital Filter Design; Advanced Digital Filter
Design Case Studies; Advanced Digital Filter Design Algorithms; Multi-criteria
Optimization of Digital Filter Designs; Elliptic Functions; Elliptic Rational Function.
This second edition text focuses on the fundamentals of digital signal processing
with an emphasis on practical applications. In order to motivate students, many of
the examples illustrate the processing of speech and music. This theme is also a
focus of the course software that features facilities for recording and playing
sound on a standard PC. The accompanying website contains a comprehensive
MATLAB software package called the Fundamentals of Digital Signal Processing
(FDSP) toolbox version 2.0. The FDSP toolbox includes chapter GUI modules,
an extensive library of DSP functions, direct access to all of the computational
examples, figures, and tables, solutions to selected problems, and onliine help
documentation. Using the interactive GUI modules, students can explore,
compare, and directly experience the effects of signal processing techniques
without any need for programming. Important Notice: Media content referenced
within the product description or the product text may not be available in the
ebook version.
Quickly Engages in Applying Algorithmic Techniques to Solve Practical Signal
Processing Problems With its active, hands-on learning approach, this text
enables readers to master the underlying principles of digital signal processing
and its many applications in industries such as digital television, mobile and
broadband communications, and medical/scientific devices. Carefully developed
MATLAB® examples throughout the text illustrate the mathematical concepts and
use of digital signal processing algorithms. Readers will develop a deeper
understanding of how to apply the algorithms by manipulating the codes in the
examples to see their effect. Moreover, plenty of exercises help to put knowledge
into practice solving real-world signal processing challenges. Following an
introductory chapter, the text explores: Sampled signals and digital processing
Random signals Representing signals and systems Temporal and spatial signal
processing Frequency analysis of signals Discrete-time filters and recursive filters
Each chapter begins with chapter objectives and an introduction. A summary at
the end of each chapter ensures that one has mastered all the key concepts and
techniques before progressing in the text. Lastly, appendices listing selected web
resources, research papers, and related textbooks enable the investigation of
individual topics in greater depth. Upon completion of this text, readers will
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understand how to apply key algorithmic techniques to address practical signal
processing problems as well as develop their own signal processing algorithms.
Moreover, the text provides a solid foundation for evaluating and applying new
digital processing signal techniques as they are developed.
Featuring a variety of applications that motivate students, this book serves as a
companion or supplement to any of the comprehensive textbooks in
communication systems. The book provides a variety of exercises that may be
solved on the computer using MATLAB„? (The authors assume that the student
is familiar with the fundamentals of MATLAB). By design, the treatment of the
various topics is brief. The authors provide the motivation and a short introduction
to each topic, establish the necessary notation, and then illustrate the basic
concepts by means of an example.
This new textbook in signals and systems provides a pedagogically rich approach
to what can commonly be a mathematically dry subject. With features like
historical notes, highlighted common mistakes, and applications in controls,
communications, and signal processing, Chaparro helps students appreciate the
usefulness of the techniques described in the book. Each chapter contains a
section with MatLab applications. 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
Featuring a variety of applications that motivate students, this book serves as a
companion or supplement to any of the comprehensive textbooks in
communication systems. The book provides a variety of exercises that may be
solved on the computer using MATLAB. By design, the treatment of the various
topics is brief. The authors provide the motivation and a short introduction to
each topic, establish the necessary notation, and then illustrate the basic
concepts by means of an example. Important Notice: Media content referenced
within the product description or the product text may not be available in the
ebook version.
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
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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 z-related 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.
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 lter 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 (discretetime 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.
The study of continuous linear systems is of considerable importance in
engineering applications, yet until recently, the study of these systems in
undergraduate courses was typically combined with the study of discrete
systems. Many engineering programs now reflect the practical value of treating
these subjects in separate courses. Until now, however, all of the available texts
have treated both subjects in one book, which means each could receive only
limited coverage. Continuous Signals and Systems with MATLABÔ is the first
undergraduate text fully focused on continuous systems. It presents all of the
material needed to master the subject and its related MATLAB problem-solving
techniques. The authors cover all of the traditional topics and include chapters on
system design, state-space techniques, linearizing nonlinear systems, and the
design and analysis of analog filters. They also discuss the five representations
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of continuous systems and explain how to go from one representation to another.
With an easy-to-follow mathematical development, this text provides broad but
detailed coverage and uses analytical methods along with MATLAB to solve
problems from a variety of engineering disciplines. Numerous examples within
the chapters illustrate each concept as it is covered, and end-of-chapter
examples are presented from many engineering disciplines. By focusing on only
one component of linear systems, Continuous Signals and Systems with
MATLAB covers the subject in depth to provide the background and tools
necessary to tackle real-life problems.
This supplement to any standard communication systems text is one of the first books
to successfully integrate the use of MATLAB in the study of communication systems
concepts and problems. It has been developed for instructors and students who wish to
make use of MATLAB as an integral part of their study. The former will find the means
by which to use MATLAB as a powerful tool to motivate students and illustrate essential
theory without having to customize the applications themselves; the latter will find
relevant problems quickly and easily. The book includes numerous MATLAB-based
simulations and examples of communication systems, while providing a good balance
of theory and hands-on computer experience. This Updated Printing revises the book
and MATLAB files (available for downloading from the Brooks/Cole Bookware
Companion Resource Center Web Site) to MATLAB V5.
This text presents an accessible yet comprehensive analytical treatment of signals and
systems, and also incorporates a strong emphasis on solving problems and exploring
concepts using MATLAB
This textbook provides a pedagogically-rich approach to what can often be a
mathematically 'dry' subject. Chaparro introduces both continuous and discrete time
systems, then covers each separately in depth.
Featuring a pedagogically rich and accessible approach, this book presents historical
notes and common mistakes combined with applications in controls, communications
and signal processing to help students understand and appreciate the usefulness of the
techniques described in the text. -Signals and Systems Using MATLAB w/ Online Testing
A comprehensive set of computer exercises of varying levels of difficulty covering the
fundamentals of signals and systems. The exercises require the reader to compare
answers they compute in MATLAB (R) with results and predictions made based on their
understanding of material. KEY TOPICS: Chapter covered include Signals and
Systems; Linear Time-Invariant Systems; Fourier Series Representation of Periodic
Signals; The Continuous-Time Fourier Transform; The Discrete-Time Fourier
Transform; Time and Frequency Analysis of Signals and Systems; Sampling;
Communications Systems; The Laplace Transform; The z-Transform; Feedback
Systems. MARKET: For readers interested in signals and linear systems.
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
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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
state-space configurations • A completely revised chapter that uses MATLAB to
illustrate how to design, simulate, and implement analog filters • Numerous new
examples from a variety of engineering disciplines, with an emphasis on electrical and
electromechanical engineering problems Explaining the subject matter through easy-tofollow 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.
For a Signals and Systems course in Engineering departments. Developed from
Professor Kamen's best-selling text Introduction to Signals and Systems, this forwardlooking text presents an accessible yet comprehensive analytical treatment of signals
and systems and also incorporates a strong emphasis on solving problems and
exploring concepts using MATLAB. A MATLAB tutorial is provided on a disk which is
available for student/instructor use, and all examples in the text are developed in terms
of the Student Edition of MATLAB ®.

Introductory text on Signals & Systems, and Signal Processing topics with
MATLAB computations and modeling with Simulink
Are you looking for: a clear and accessible introduction to 'signals and systems'?
a text that integrates the use of MATLAB throughout and provides an introductory
tutorial to the software? comprehensive coverage of both continuous and discretetime signal processing? a book that will be useful for further study? If the answer
to any of the above questions is 'Yes' then this is the ideal coursebook for you.
System Analysis and Signal Processing provides a self-contained text suitable for
students of 'signals and systems' and signal processing, from introductory to
graduate level; it also serves as a useful companion for those studying network
analysis and communications. Clear explanations and easy-to-follow examples
using practical situations help to make this book one of the most accessible on
the topic. This is the only book you will need on the subject. Key Features a
readable and concise treatment of the essential topics, emphasizing physical
interpretations the smooth introduction of relevant mathematics in context a
broad subject coverage including sections on spectral estimation, digital filter
design, network analysis, transforms, analogue filters, automatic control,
correlators and the processing of narrow-band signals practical and
straightforward design and analysis techniques examples and problems that can
be solved with Versions 4 and 5 of the student edition of MATLAB well-designed
end of chapter problems that contribute to the learningprocess FREE solutions
manual available to adopting lecturers
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.
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Intended to supplement traditional references on digital signal processing (DSP)
for readers who wish to make MATLAB an integral part of DSP, this text covers
such topics as Discrete-time signals and systems, Discrete-time Fourier analysis,
the z-Transform, the Discrete Fourier Transform, digital filter structures, FIR filter
design, IIR filter design, and more.
This textbook provides engineering students with instruction on processing
signals encountered in speech, music, and wireless communications using
software or hardware by employing basic mathematical methods. The book starts
with an overview of signal processing, introducing readers to the field. It goes on
to give instruction in converting continuous time signals into digital signals and
discusses various methods to process the digital signals, such as filtering. The
author uses MATLAB throughout as a user-friendly software tool to perform
various digital signal processing algorithms and to simulate real-time systems.
Readers learn how to convert analog signals into digital signals; how to process
these signals using software or hardware; and how to write algorithms to perform
useful operations on the acquired signals such as filtering, detecting digitally
modulated signals, correcting channel distortions, etc. Students are also shown
how to convert MATLAB codes into firmware codes. Further, students will be able
to apply the basic digital signal processing techniques in their workplace. The
book is based on the author's popular online course at University of California,
San Diego.
This book is intended for use in teaching undergraduate courses on continuoustime and/or discrete-time signals and systems in engineering (and related)
disciplines. It provides a detailed introduction to continuous-time and discretetime signals and systems, with a focus on both theory and applications. The
mathematics underlying signals and systems is presented, including topics such
as: signal properties, elementary signals, system properties, continuous-time and
discrete-time linear time-invariant systems, convolution, continuous-time and
discrete-time Fourier series, the continuous-time and discrete-time Fourier
transforms, frequency spectra, and the bilateral and unilateral Laplace and z
transforms. Applications of the theory are also explored, including: filtering,
equalization, amplitude modulation, sampling, feedback control systems, circuit
analysis, Laplace-domain techniques for solving differential equations, and zdomain techniques for solving difference equations. Other supplemental material
is also included, such as: a detailed introduction to MATLAB, a review of complex
analysis, an introduction to partial fraction expansions, an exploration of timedomain techniques for solving differential equations, and information on online
video-lecture content for material covered in the book. Throughout the book,
many worked-through examples are provided. Problem sets are also provided for
each major topic covered.
??????10?,?8??????,???:????????????????????z???????????????????
FIR/IIR????????????????,??10???????
With a strong emphasis on solving problems and exploring concepts, this
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guidebook delivers an accessible yet comprehensive introduction to continuoustime and discrete-time signals and systems. Discusses how to download signals
(time series) from the Web and analyze the data. Includes details on common
types of digital filters, such as moving average and exponential moving average
filters, with applications to filtering data downloaded from the Web. Addresses
signal analysis using the DFT to extract the dominant cyclic components of a
signal. Addresses the issue of noise, which often arises in engineering, business,
finance, and other fields. For those interested in learning more about signals and
systems.
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 ztransform. The text integrates MATLAB examples into the presentation of signal and system
theory and applications.
Signals and Systems: A Primer with MATLAB® provides clear, interesting, and easy-tounderstand 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, step-by-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® 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 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® 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.
Designed to help teach and understand communication systems using a classroom-tested,
active learning approach. Discusses communication concepts and algorithms, which are
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explained using simulation projects, accompanied by MATLAB and Simulink Provides step-bystep code exercises and instructions to implement execution sequences Includes a companion
website that has MATLAB and Simulink model samples and templates (password: matlab)
The second edition of Signals and Systems: Analysis Using Transform Methods and
MATLAB® has been extensively updated while retaining the emphasis on fundamental
applications and theory that has been the hallmark of this popular text. The text includes a
wealth of exercises, including drill exercises, and more challenging conceptual problems. The
book is intended to cover a two-semester course sequence in the basics of signals and
systems analysis during the junior or senior year.
Offering radar-related software for the analysis and design of radar waveform and signal
processing, Radar Signal Analysis and Processing Using MATLAB® provides a
comprehensive source of theoretical and practical information on radar signals, signal analysis,
and radar signal processing with companion MATLAB® code. After an overview of radar
systems operation and design, the book reviews elements of signal theory relevant to radar
detection and radar signal processing, along with random variables and processes. The author
then presents the unique characteristic of the matched filter and develops a general formula for
the output of the matched filter that is valid for any waveform. He analyzes several analog
waveforms, including the linear frequency modulation pulse and stepped frequency
waveforms, as well as unmodulated pulse-train, binary, polyphase, and frequency codes. The
book explores radar target detection and pulse integration, emphasizing the constant false
alarm rate. It also covers the stretch processor, the moving target indicator, radar Doppler
processing, beamforming, and adaptive array processing. Using configurable MATLAB code,
this book demonstrates how to apply signal processing to radar applications. It includes many
examples and problems to illustrate the practical application of the theory.
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