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Digital Beamforming in Wireless Communications
The book focuses on the history, main principles, functions, modes, properties and
specific nature of modern airborne radar. It provides a practical tool that will be of
major help to engineers and technicians working in industry and in radar research
and development.

RTEICT-2017
As the growing demand for mobile communications is constantly increasing, the
need for better coverage, improved capacity, and higher transmission quality rises.
Thus, a more efficient use of the radio spectrum is required. Smart antenna
systems are capable of efficiently utilizing the radio spectrum and is a promise for
an effective solution to the present wireless systems’ problems while achieving
reliable and robust high-speed high-data-rate transmission. The purpose of this
book is to provide the reader a broad view of the system aspects of smart
antennas. In fact, smart antenna systems comprise several critical areas such as
individual antenna array design, signal processing algorithms, space-time
processing, wireless channel modeling and coding, and network performance. In
this book we include an overview of smart antenna concepts, introduce some of
the areas that impact smart antennas, and examine the influence of interaction
and integration of these areas to Mobile Ad-Hoc Networks. In addition, the general
principles and major benefits of using space-time processing are introduced,
especially employing multiple-input multiple-output (MIMO) techniques.
Page 1/13

Get Free Adaptive Beamforming Using Lms Algorithm
Mobile Computing: Concepts, Methodologies, Tools, and
Applications
ICISPC is an annual regular conference since 2017 and has been successfully held
in Penang (2017) and Kuala Lumpur (2018) ICISPC conference concerns with
Emerging Technology for Sustainable Tomorrow ICISPC 2019 will be held from July
27 29, 2019 in Singapore It aims to bring together international academicians,
scientists and industrialists for knowledge sharing, exchange of ideas,
collaborations and presentation of their research outcomes in imaging, signal
processing and communication fields

Progress in Intelligent Computing Techniques: Theory,
Practice, and Applications
Haykin examines both the mathematical theory behind various linear adaptive
filters with finite-duration impulse response (FIR) and the elements of supervised
neural networks. This edition has been updated and refined to keep current with
the field and develop concepts in as unified and accessible a manner as possible.
It: introduces a completely new chapter on Frequency-Domain Adaptive Filters;
adds a chapter on Tracking Time-Varying Systems; adds two chapters on Neural
Networks; enhances material on RLS algorithms; strengthens linkages to Kalman
filter theory to gain a more unified treatment of the standard, square-root and
order-recursive forms; and includes new computer experiments using MATLAB
software that illustrate the underlying theory and applications of the LMS and RLS
algorithms.

Communications, Signal Processing, and Systems
The 9th edition of the IEEE APWC is coupled to the 21th edition of the ICEAA The
two conferences consist of invited and contributed papers, and share a common
organization, registration fee, submission site, workshops and short courses, and
social events The proceedings of both conferences will be published on IEEE Xplore

Geolocation of RF Signals
Radar Array Processing presents modern techniques and methods for
processingradar signals received by an array of antenna elements. With the recent
rapid growth of the technology of hardware for digital signal processing, itis now
possible to apply this to radar signals and thus to enlist the full power of
sophisticated computational algorithms. Topics covered in detail here include:
super-resolution methods of array signal processing as applied to radar, adaptive
beam forming for radar, and radar imaging. This book will be of interest to
researchers and studentsin the radar community and also in related fields such as
sonar, seismology, acoustics and radio astronomy.

Advanced Control Engineering Methods in Electrical
Engineering Systems
In the last fifty years, extensive studies have been carried out worldwide in the
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field of adaptive array systems. However, far from being a mature technology with
little research left to tackle, there is seemingly unlimited scope to develop the
fundamental characteristics and applications of adaptive antennas for future 3G
and 4G mobile communications systems, ultra wideband wireless and satellite and
navigation systems, and this informative text shows you how! Provides an
accessible resource on adaptive array fundamentals as well as coverage of
adaptive algorithms and advanced topics Analyses the performance of various
wideband beamforming techniques in wideband array processing Comprehensively
covers implementation issues related to such elements as circular arrays, channel
modelling and transmit beam forming, highlighting the challenges facing a
designer during the development phase Supports practical implementation
considerations with detailed case studies on wideband arrays, radar, sonar and
biomedical imaging, terrestrial wireless systems and satellite communication
systems Includes examples and problems throughout to aid understanding
Companion website features Solutions Manual, Matlab Programs and Electronic
versions of some figures Adaptive Array Systems is essential reading for senior
undergraduate and postgraduate students and researchers in the field of adaptive
array systems. It will also have instant appeal to engineers and designers in
industry engaged in developing and deploying the technology. This volume will
also be invaluable to those working in radar, sonar and bio-medical applications.

Smart Antennas
Geolocation of RF Signals—Principles and Simulations offers an overview of the
best practices and innovative techniques in the art and science of geolocation over
the last twenty years. It covers all research and development aspects including
theoretical analysis, RF signals, geolocation techniques, key block diagrams, and
practical principle simulation examples in the frequency band from 100 MHz to 18
GHz or even 60 GHz. Starting with RF signals, the book progressively examines
various signal bands – such as VLF, LF, MF, HF, VHF, UHF, L, S, C, X, Ku, and, K and
the corresponding geolocation requirements per band and per application – to
achieve required performance objectives of up to 0o precision. Part II follows a stepby-step approach of RF geolocation techniques and concludes with notes on stateof-the-art geolocation designs as well as advanced features found in signal
generator instruments. Drawing upon years of practical experience and using
numerous examples and illustrative applications, Ilir Progri provides a
comprehensive introduction to Geolocation of RF Signals, and includes hands-on
real world labs and applications using MATLAB in the areas of: RF signals
specifications, RF geolocation distributed wireless communications networks and
RF geolocation. Geolocation of RF Signals—Principles and Simulations will be of
interest to government agency program managers industry professionals and
engineers, academic researchers, faculty and graduate students who are
interested in or currently designing, developing and deploying innovative
geolocation of RF Signal systems.

Adaptive Beamforming Using Planar Array
This book presents the proceedings of the Third International Conference on
Electrical Engineering and Control (ICEECA2017). It covers new control system
models and troubleshooting tips, and also addresses complex system
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requirements, such as increased speed, precision and remote capabilities, bridging
the gap between the complex, math-heavy controls theory taught in formal
courses, and the efficient implementation required in real-world industry settings.
Further, it considers both the engineering aspects of signal processing and the
practical issues in the broad field of information transmission and novel
technologies for communication networks and modern antenna design. This book
is intended for researchers, engineers, and advanced postgraduate students in
control and electrical engineering, computer science, signal processing, as well as
mechanical and chemical engineering.

Wideband Beamforming
This compilation of the works and insights of various key scientists and engineers
in this area addresses the current and future trends of scenarios for employing
adaptive antenna arrays in communication systems. Ideal as a quick reference for
engineers, researchers, advanced undergraduate and postgraduate students.

Adaptive Filters
This second edition of Adaptive Filters: Theory andApplications has been updated
throughout to reflect the latestdevelopments in this field; notably an increased
coverage given tothe practical applications of the theory to illustrate the
muchbroader range of adaptive filters applications developed in recentyears. The
book offers an easy to understand approach to the theoryand application of
adaptive filters by clearly illustrating how thetheory explained in the early chapters
of the book is modified forthe various applications discussed in detail in later
chapters.This integrated approach makes the book a valuable resource
forgraduate students; and the inclusion of more advanced applicationsincluding
antenna arrays and wireless communications makes it asuitable technical
reference for engineers, practitioners andresearchers. Key features: • Offers a
thorough treatment of the theory of adaptivesignal processing; incorporating new
material on transform domain,frequency domain, subband adaptive filters, acoustic
echocancellation and active noise control. • Provides an in-depth study of
applications which nowincludes extensive coverage of OFDM, MIMO and smart
antennas. • Contains exercises and computer simulation problems atthe end of
each chapter. • Includes a new companion website hosting MATLAB®simulation
programs which complement the theoretical analyses,enabling the reader to gain
an in-depth understanding of thebehaviours and properties of the various adaptive
algorithms.

Air and Spaceborne Radar Systems
The field of Digital Signal Processing has developed so fast in the last two decades
that it can be found in the graduate and undergraduate programs of most
universities. This development is related to the growing available techno logies for
implementing digital signal processing algorithms. The tremendous growth of
development in the digital signal processing area has turned some of its
specialized areas into fields themselves. If accurate information of the signals to be
processed is available, the designer can easily choose the most appropriate
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algorithm to process the signal. When dealing with signals whose statistical
properties are unknown, fixed algorithms do not process these signals efficiently.
The solution is to use an adaptive filter that automatically changes its
characteristics by optimizing the internal parameters. The adaptive filtering
algorithms are essential in many statistical signal processing applications.
Although the field of adaptive signal processing has been subject of research for
over three decades, it was in the eighties that a major growth occurred in research
and applications. Two main reasons can be credited to this growth, the availability
of implementation tools and the appearance of early textbooks exposing the
subject in an organized form. Presently, there is still a lot of activities going on in
the area of adaptive filtering. In spite of that, the theor etical development in the
linear-adaptive-filtering area reached a maturity that justifies a text treating the
various methods in a unified way, emphasizing the algorithms that work well in
practical implementation.

Microelectronics, Electromagnetics and Telecommunications
Soft Computing and Signal Processing
Provides information on smart antenna technologies featuring contributions with indepth descriptions of terminologies, concepts, methods, and applications related to
smart antennas in various wireless systems.

Handbook on Advancements in Smart Antenna Technologies
for Wireless Networks
For the first time, a reference on the most relevant applications of adaptive
filtering techniques. Top researchers in the field contributed chapters addressing
applications in acoustics, speech, wireless and networking, where research is still
very active and open.

2019 IEEE APS Topical Conference on Antennas and
Propagation in Wireless Communications (APWC)
The book features research papers presented at the International Conference on
Emerging Technologies in Data Mining and Information Security (IEMIS 2018) held
at the University of Engineering & Management, Kolkata, India, on February 23–25,
2018. It comprises high-quality research by academics and industrial experts in the
field of computing and communication, including full-length papers, research-inprogress papers, case studies related to all the areas of data mining, machine
learning, IoT and information security.

Emerging Technologies in Data Mining and Information
Security
This is the first book to provide a single complete reference on microphone arrays.
Top researchers in this field contributed articles documenting the current state of
the art in microphone array research, development and technological application.
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Adaptive Filtering
"This multiple-volume publication advances the emergent field of mobile
computing offering research on approaches, observations and models pertaining to
mobile devices and wireless communications from over 400 leading
researchers"--Provided by publisher.

Adaptive Array Systems
Abstract: This report demonstrates the use of an enhanced Least Mean Square
algorithm to perform suppression of an unwanted jammer present in a
communication system. The enhanced LMS algorithm involves Discrete Fourier
Transform of the collected signal at the receiver with an antenna array. An
approach to system modeling is discussed and the results of the system simulation
is presented. Several simulation cases with various system parameters are used to
discuss and analyze the effectiveness of the modeled LMS beamforming algorithm
at suppression of the jammer signal.

Introduction to Smart Antennas
Spatial processing and smart antenna beam formation are considered as
completely essential approaches to be employed for forthcoming progress in the
standards and implementation of the wireless communication systems. The book
aims, besides introducing up-to-date contributions that are not readily available in
the related literature, to present and demonstrate the recent research ideas in the
field of antenna array design and beam-forming algorithms in a synthetic,
coherent, and unified manner for the interested researchers. The presented topics
range from relatively straightforward mathematical analysis and derivations to
simulation and empirical results. The book is designed to serve as an informative
reference for the researcher involved in the analysis of the spatial signal
processing techniques for smart antenna systems. The book will help the readers,
in particular wireless communication researchers, to have wider futuristic and
innovative visions for the advances in the field.

Radar Array Processing
The use of smart antennas to increase mobile communications channels has reignited research and development in the field. Practicing engineers are eager to
discover more about this subject, and need a comprehensive book that can provide
a learning platform and prevent the loss of time spent on searches through journal
literature. Smart Antennas examines nearly all aspects of array signal processing
and presents them in a logical manner. It delivers a detailed treatment of antenna
array processing schemes, adaptive algorithms to adjust weighting, direction of
arrival (DOA) estimation methods, diversity-combining methods that combat fading
and reduce errors. The book introduces the various processor structures suitable
for the narrowband field, examining the behavior of both element space and
beamspace processors. It then explores adaptive processing, focusing on the
simple matrix inversion algorithm, constrained least mean squares (LMS), the
neural network approach, and more. The text also describes smart antennas that
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are suitable for broadband signals, and presents analyses and techniques suitable
for correlated fields in narrowband and broadband signals. This volume
supplements its content with extensive references, enabling you to further
investigate smart antenna array schemes and application.

Robust Adaptive Beamforming
Cooperative and Cognitive Satellite Systems provides a solid overview of the
current research in the field of cooperative and cognitive satellite systems, helping
users understand how to incorporate state-of-the-art communication techniques in
innovative satellite network architectures to enable the next generation of satellite
systems. The book is edited and written by top researchers and practitioners in the
field, providing a comprehensive explanation of current research that allows users
to discover future technologies and their applications, integrate satellite and
terrestrial systems and services to create innovative network architectures,
understand the requirements and possibilities for future satellite communications
standards and protocols, and evaluate the feasibility and practical constraints
involved in the deployment process. Provides a solid overview of the current
research in the field of co-operative and cognitive satellite systems Presents
concepts in multibeam and multicarrier joint processing and high performance
random access schemes Explains hybrid and dual satellite systems, cognitive
broadband satellite systems, spectrum exploitation, and resource allocation

Adaptive Array Principles
This book develops the concepts underlying the design of adaptive arrays from
first principles and is directed at research workers and designers whose
mathematical background requires refurbishment in the special techniques which
have accumulated around the field, often to the obscuration of the simple basic
ideas.

ICICCT 2019 – System Reliability, Quality Control, Safety,
Maintenance and Management
This book brings together papers presented at the 2017 International Conference
on Communications, Signal Processing, and Systems (ICCSP 2017), which was held
on July 14–17, 2017 in Harbin, China. Presenting the latest developments and
discussing the interactions and links between these multidisciplinary fields, the
book spans topics ranging from communications, signal processing and systems. It
is aimed at undergraduate and graduate electrical engineering, computer science
and mathematics students, researchers and engineers from academia and industry
as well as government employees.

Simplified Robust Adaptive Detection and Beamforming for
Wireless Communications
This book constitutes the refereed proceedings of the 23st International
Symposium on VLSI Design and Test, VDAT 2019, held in Indore, India, in July
2019. The 63 full papers were carefully reviewed and selected from 199
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submissions. The papers are organized in topical sections named: analog and
mixed signal design; computing architecture and security; hardware design and
optimization; low power VLSI and memory design; device modelling; and hardware
implementation.

Partial Update Least-Square Adaptive Filtering
Explosive growth of wireless communications is demanding increased system
capacity for mobile communications satellites - and the expert authors of this firstof-a-kind book explore a promising, cost-effective solution: digital beamforming
(DBF) technology.

2019 3rd International Conference on Imaging, Signal
Processing and Communication (ICISPC)
This book discusses reliability applications for power systems, renewable energy
and smart grids and highlights trends in reliable communication, fault-tolerant
systems, VLSI system design and embedded systems. Further, it includes chapters
on software reliability and other computer engineering and software managementrelated disciplines, and also examines areas such as big data analytics and
ubiquitous computing. Outlining novel, innovative concepts in applied areas of
reliability in electrical, electronics and computer engineering disciplines, it is a
valuable resource for researchers and practitioners of reliability theory in circuitbased engineering domains.

Microphone Arrays
This book presents an alternative and simplified approaches for the robust
adaptive detection and beamforming in wireless communications. It adopts several
systems models including DS/CDMA, OFDM/MIMO with antenna array, and general
antenna arrays beamforming model. It presents and analyzes recently developed
detection and beamforming algorithms with an emphasis on robustness. In
addition, simplified and efficient robust adaptive detection and beamforming
techniques are presented and compared with exiting techniques. Practical
examples based on the above systems models are provided to exemplify the
developed detectors and beamforming algorithms. Moreover, the developed
techniques are implemented using MATLAB—and the relevant MATLAB scripts are
provided to help the readers to develop and analyze the presented algorithms. em
style="mso-bidi-font-style: normal;"Simplified Robust Adaptive Detection and
Beamforming for Wireless Communications starts by introducing readers to
adaptive signal processing and robust adaptive detection. It then goes on to cover
Wireless Systems Models. The robust adaptive detectors and beamformers are
implemented using the well-known algorithms including LMS, RLS, IQRD-RLS, RSD,
BSCMA, CG, and SD. The robust detection and beamforming are derived based on
the existing detectors/beamformers including MOE, PLIC, LCCMA, LCMV, MVDR,
BSCMA, and MBER. The adopted cost functions include MSE, BER, CM, MV, and
SINR/SNR.

Adaptive Signal Processing
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Adaptive filters play an important role in the fields related to digital signal
processing and communication, such as system identification, noise cancellation,
channel equalization, and beamforming. In practical applications, the
computational complexity of an adaptive filter is an important consideration. The
Least Mean Square (LMS) algorithm is widely used because of its low
computational complexity ($O(N)$) and simplicity in implementation. The least
squares algorithms, such as Recursive Least Squares (RLS), Conjugate Gradient
(CG), and Euclidean Direction Search (EDS), can converge faster and have lower
steady-state mean square error (MSE) than LMS. However, their high
computational complexity ($O(N^2)$) makes them unsuitable for many real-time
applications. A well-known approach to controlling computational complexity is
applying partial update (PU) method to adaptive filters. A partial update method
can reduce the adaptive algorithm complexity by updating part of the weight
vector instead of the entire vector or by updating part of the time. In the literature,
there are only a few analyses of these partial update adaptive filter algorithms.
Most analyses are based on partial update LMS and its variants. Only a few papers
have addressed partial update RLS and Affine Projection (AP). Therefore, analyses
for PU least-squares adaptive filter algorithms are necessary and meaningful. This
monograph mostly focuses on the analyses of the partial update least-squares
adaptive filter algorithms. Basic partial update methods are applied to adaptive
filter algorithms including Least Squares CMA (LSCMA), EDS, and CG. The PU
methods are also applied to CMA1-2 and NCMA to compare with the performance
of the LSCMA. Mathematical derivation and performance analysis are provided
including convergence condition, steady-state mean and mean-square
performance for a time-invariant system. The steady-state mean and mean-square
performance are also presented for a time-varying system. Computational
complexity is calculated for each adaptive filter algorithm. Numerical examples are
shown to compare the computational complexity of the PU adaptive filters with the
full-update filters. Computer simulation examples, including system identification
and channel equalization, are used to demonstrate the mathematical analysis and
show the performance of PU adaptive filter algorithms. They also show the
convergence performance of PU adaptive filters. The performance is compared
between the original adaptive filter algorithms and different partial-update
methods. The performance is also compared among similar PU least-squares
adaptive filter algorithms, such as PU RLS, PU CG, and PU EDS. In addition to the
generic applications of system identification and channel equalization, two special
applications of using partial update adaptive filters are also presented. One
application uses PU adaptive filters to detect Global System for Mobile
Communication (GSM) signals in a local GSM system using the Open Base
Transceiver Station (OpenBTS) and Asterisk Private Branch Exchange (PBX). The
other application uses PU adaptive filters to do image compression in a system
combining hyperspectral image compression and classification.

Least Mean Square Adaptive Beamforming for Jammer
Suppression
The latest research and developments in robust adaptivebeamforming Recent work
has made great strides toward devising robust adaptivebeamformers that vastly
improve signal strength against backgroundnoise and directional interference. This
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dynamic technology hasdiverse applications, including radar, sonar, acoustics,
astronomy,seismology, communications, and medical imaging. There are
alsoexciting emerging applications such as smart antennas for
wirelesscommunications, handheld ultrasound imaging systems, anddirectional
hearing aids. Robust Adaptive Beamforming compiles the theories and work
ofleading researchers investigating various approaches in onecomprehensive
volume. Unlike previous efforts, these pioneeringstudies are based on theories that
use an uncertainty set of thearray steering vector. The researchers define their
theories,explain their methodologies, and present their conclusions.
Methodspresented include: * Coupling the standard Capon beamformers with a
spherical orellipsoidal uncertainty set of the array steering vector * Diagonal
loading for finite sample size beamforming * Mean-squared error beamforming for
signal estimation * Constant modulus beamforming * Robust wideband
beamforming using a steered adaptive beamformerto adapt the weight vector
within a generalized sidelobe cancellerformulation Robust Adaptive Beamforming
provides a truly up-to-date resourceand reference for engineers, researchers, and
graduate students inthis promising, rapidly expanding field.

Cooperative and Cognitive Satellite Systems
The book presents a collection of peer-reviewed articles from the 11th KES
International Conference on Intelligent Decision Technologies (KES-IDT-19), held
Malta on 17–19 June 2019. The conference provided opportunities for the
presentation of new research results and discussion about them. It was also an
opportunity to generation of new ideas in the field of intelligent decision making.
The range of topics explored is wide, and covers methods of classification,
prediction, data analysis, decision support, modelling and many more in such areas
as finance, cybersecurity, economy, health, management and transportation. The
topics cover also problems of data science, signal processing and knowledge
engineering.

Adaptive Signal Processing
The book includes research papers on current developments in the field of soft
computing and signal processing, selected from papers presented at the
International Conference on Soft Computing and Signal Processing (ICSCSP 2018).
It features papers on current topics, such as soft sets, rough sets, fuzzy logic,
neural networks, genetic algorithms and machine learning. It also discusses
various aspects of these topics, like technologies, product implementation, and
application issues.

Adaptive Filter Theory
Antenna Arrays and Beam-formation
This book provides an excellent reference for all professionals working in the area
of array signal processing and its applications in wireless communications.
Wideband beamforming has advanced with the increasing bandwidth in wireless
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communications and the development of ultra wideband (UWB) technology. In this
book, the authors address the fundamentals and most recent developments in the
field of wideband beamforming. The book provides a thorough coverage of the
subject including major sub-areas such as sub-band adaptive beamforming,
frequency invariant beamforming, blind wideband beamforming, beamforming
without temporal processing, and beamforming for multi-path signals. Key
Features: Unique book focusing on wideband beamforming Discusses a hot topic
coinciding with the increasing bandwidth in wireless communications and the
development of UWB technology Addresses the general concept of beamforming
including fixed beamformers and adaptive beamformers Covers advanced topics
including sub-band adaptive beamforming, frequency invariant beamforming, blind
wideband beamforming, beamforming without temporal processing, and
beamforming for multi-path signals Includes various design examples and
corresponding complexity analyses This book provides a reference for engineers
and researchers in wireless communications and signal processing fields.
Postgraduate students studying signal processing will also find this book of
interest.

Topics in Radar Signal Processing
Radar has been an important topic since its introduction, in a military context,
during World War II. Due to advances in technology, it has been necessary to refine
the algorithms employed within the signal processing architecture. Hence, this
book provides a series of chapters examining some topics in modern radar signal
processing. These include synthetic aperture radar, multiple-input multiple-output
radar, as well as a series of chapters examining other key issues relevant to the
central theme of the book.

Adaptive Antenna Arrays
Intelligent Decision Technologies 2019
The volume contains 94 best selected research papers presented at the Third
International Conference on Micro Electronics, Electromagnetics and
Telecommunications (ICMEET 2017) The conference was held during 09-10,
September, 2017 at Department of Electronics and Communication Engineering,
BVRIT Hyderabad College of Engineering for Women, Hyderabad, Telangana, India.
The volume includes original and application based research papers on
microelectronics, electromagnetics, telecommunications, wireless communications,
signal/speech/video processing and embedded systems.

Adaptive Filters
This book is based on a graduate level course offered by the author at UCLA and
has been classed tested there and at other universities over a number of years.
This will be the most comprehensive book on the market today providing
instructors a wide choice in designing their courses. * Offers computer problems to
illustrate real life applications for students and professionals alike * An Instructor's
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Manual presenting detailed solutions to all the problems in the book is available
from the Wiley editorial department. An Instructor's Manual presenting detailed
solutions to all the problems in the book is available from the Wiley editorial
department.

Fundamentals of Adaptive Filtering
The book focuses on both theory and applications in the broad areas of
communication technology, computer science and information security. This two
volume book contains the Proceedings of 4th International Conference on
Advanced Computing, Networking and Informatics. This book brings together
academic scientists, professors, research scholars and students to share and
disseminate information on knowledge and scientific research works related to
computing, networking, and informatics to discuss the practical challenges
encountered and the solutions adopted. The book also promotes translation of
basic research into applied investigation and convert applied investigation into
practice.

VLSI Design and Test
Adaptive filtering is a topic of immense practical and theoretical value, having
applications in areas ranging from digital and wireless communications to
biomedical systems. This book enables readers to gain a gradual and solid
introduction to the subject, its applications to a variety of topical problems,
existing limitations, and extensions of current theories. The book consists of eleven
parts?each part containing a series of focused lectures and ending with
bibliographic comments, problems, and computer projects with MATLAB solutions.
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