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Electromagnetic Theory and Computation Paul W. Gross 2004-06-14 This book explores the connection between algebraic structures in topology and computational
methods for 3-dimensional electric and magnetic field computation. The connection between topology and electromagnetism has been known since the 19th century, but there
has been little exposition of its relevance to computational methods in modern topological language. This book is an effort to close that gap. It will be of interest to
people working in finite element methods for electromagnetic computation and those who have an interest in numerical and industrial applications of algebraic topology.
Domain-based Parallelism and Problem Decomposition Methods in Computational Science and Engineering David E. Keyes 1995-01-01 This refereed volume arose from the
editors' recognition that physical scientists, engineers, and applied mathematicians are developing, in parallel, solutions to problems of parallelization. The crossdisciplinary field of scientific computation is bringing about better communication between heterogeneous computational groups, as they face this common challenge. This
volume is one attempt to provide cross-disciplinary communication. Problem decomposition and the use of domain-based parallelism in computational science and engineering
was the subject addressed at a workshop held at the University of Minnesota Supercomputer Institute in April 1994. The authors were subsequently able to address the
relationships between their individual applications and independently developed approaches. This book is written for an interdisciplinary audience and concentrates on
transferable algorithmic techniques, rather than the scientific results themselves. Cross-disciplinary editing was employed to identify jargon that needed further explanation
and to ensure provision of a brief scientific background for each chapter at a tutorial level so that the physical significance of the variables is clear and correspondences
between fields are visible.
Theory and Computation of Electromagnetic Fields Jian-Ming Jin 2015-08-26 Reviews the fundamental concepts behind the theory and computation of electromagnetic fields
The book is divided in two parts. The first part covers both fundamental theories (such as vector analysis, Maxwell’s equations, boundary condition, and transmission line
theory) and advanced topics (such as wave transformation, addition theorems, and fields in layered media) in order to benefit students at all levels. The second part of the
book covers the major computational methods for numerical analysis of electromagnetic fields for engineering applications. These methods include the three fundamental
approaches for numerical analysis of electromagnetic fields: the finite difference method (the finite difference time-domain method in particular), the finite element method, and
the integral equation-based moment method. The second part also examines fast algorithms for solving integral equations and hybrid techniques that combine different
numerical methods to seek more efficient solutions of complicated electromagnetic problems. Theory and Computation of Electromagnetic Fields, Second Edition: Provides the
foundation necessary for graduate students to learn and understand more advanced topics Discusses electromagnetic analysis in rectangular, cylindrical and spherical
coordinates Covers computational electromagnetics in both frequency and time domains Includes new and updated homework problems and examples Theory and Computation
of Electromagnetic Fields, Second Edition is written for advanced undergraduate and graduate level electrical engineering students. This book can also be used as a reference
for professional engineers interested in learning about analysis and computation skills.
From Newton to Chaos Archie E. Roy 2013-06-29 The reader will find in this volume the Proceedings of the NATO Advanced Study Institute held in Cortina d' Ampezzo,
Italy, between July 25 and August 6, 1993, under the title From Newton to Chaos: Modem Techniques for Understanding and Coping With Chaos inN-Body Dynamical
Systems. This institute was the latest in a series of meetings held every three years from 1972 to 1990 in dynamical astronomy, theoretical mechanics and celestial
mechanics. The proceedings from these institutes have been well-received in the international community of research workers in these disciplines. The present institute was well
attended with 15 series of lectures being given by invited speakers: in addition some 40 presentations were made by the other participants. The majority of these contributions
are included in these proceedings. The all-pervading influence of chaos in dynamical systems (of even a few variables) has now been universally recognised by researchers, a
recognition forced on us by our ability, using powerful computer hardware and software, to tackle dynamical problems that until twenty-five years ago were intractable.
Doubtless it was felt by many that these new techniques provided a break-through in celestial mechanics and its related disciplines. And so they were.
Elements of Computation Theory Arindama Singh 2009-04-30 The foundation of computer science is built upon the following questions: What is an algorithm? What can be
computed and what cannot be computed? What does it mean for a function to be computable? How does computational power depend upon programming constructs? Which
algorithms can be considered feasible? For more than 70 years, computer scientists are searching for answers to such qu- tions. Their ingenious techniques used in answering
these questions form the theory of computation. Theory of computation deals with the most fundamental ideas of computer s- ence in an abstract but easily understood
form. The notions and techniques employed are widely spread across various topics and are found in almost every branch of c- puter science. It has thus become more than a
necessity to revisit the foundation, learn the techniques, and apply them with con?dence. Overview and Goals This book is about this solid, beautiful, and pervasive
foundation of computer s- ence. It introduces the fundamental notions, models, techniques, and results that form the basic paradigms of computing. It gives an introduction
to the concepts and mathematics that computer scientists of our day use to model, to argue about, and to predict the behavior of algorithms and computation. The topics
chosen here have shown remarkable persistence over the years and are very much in current use.
Applied Mechanics Reviews 1974
Handbook of Research on Nature-Inspired Computing for Economics and Management Rennard, Jean-Philippe 2006-09-30 "This book provides applications of nature inspired
computing for economic theory and practice, finance and stock-market, manufacturing systems, marketing, e-commerce, e-auctions, multi-agent systems and bottom-up
simulations for social sciences and operations management"--Provided by publisher.
IBM Journal of Research and Development 2001
Elements of Quantum Computing Seiki Akama 2014-07-14 A quantum computer is a computer based on a computational model which uses quantum mechanics, which is a
subfield of physics to study phenomena at the micro level. There has been a growing interest on quantum computing in the 1990's and some quantum computers at the
experimental level were recently implemented. Quantum computers enable super-speed computation and can solve some important problems whose solutions were regarded
impossible or intractable with traditional computers. This book provides a quick introduction to quantum computing for readers who have no backgrounds of both theory
of computation and quantum mechanics. “Elements of Quantum Computing” presents the history, theories and engineering applications of quantum computing. The book is
suitable to computer scientists, physicists and software engineers.
Theory and Computation of Electromagnetic Fields Jian-Ming Jin 2015-09-15 Reviews the fundamental concepts behind the theory and computation of electromagnetic fields
The book is divided in two parts. The first part covers both fundamental theories (such as vector analysis, Maxwell’s equations, boundary condition, and transmission line
theory) and advanced topics (such as wave transformation, addition theorems, and fields in layered media) in order to benefit students at all levels. The second part of the
book covers the major computational methods for numerical analysis of electromagnetic fields for engineering applications. These methods include the three fundamental
approaches for numerical analysis of electromagnetic fields: the finite difference method (the finite difference time-domain method in particular), the finite element method, and
the integral equation-based moment method. The second part also examines fast algorithms for solving integral equations and hybrid techniques that combine different
numerical methods to seek more efficient solutions of complicated electromagnetic problems. Theory and Computation of Electromagnetic Fields, Second Edition: Provides the
foundation necessary for graduate students to learn and understand more advanced topics Discusses electromagnetic analysis in rectangular, cylindrical and spherical
coordinates Covers computational electromagnetics in both frequency and time domains Includes new and updated homework problems and examples Theory and Computation
of Electromagnetic Fields, Second Edition is written for advanced undergraduate and graduate level electrical engineering students. This book can also be used as a reference
for professional engineers interested in learning about analysis and computation skills.
Theoretical and Computational Acoustics 2005 Dr. Alexandra Tolstoy 2006 This volume represents the latest advances in the field of theoretical and computational
acoustics. The coverage includes results in the areas of underwater acoustics, seismics, scattering, inversion, genetic algorithms, reverberation, IFEM, Radon transforms,
wavelet statistics, PE modeling, and Gaussian beams.
Computer Literature Bibliography: 1964-1967 W. W. Youden 1965
Elements of Automata Theory Jacques Sakarovitch 2009-10-01 Automata theory lies at the foundation of computer science, and is vital to a theoretical understanding
of how computers work and what constitutes formal methods. This treatise gives a rigorous account of the topic and illuminates its real meaning by looking at the subject
in a variety of ways. The first part of the book is organised around notions of rationality and recognisability. The second part deals with relations between words realised
by finite automata, which not only exemplifies the automata theory but also illustrates the variety of its methods and its fields of application. Many exercises are
included, ranging from those that test the reader, to those that are technical results, to those that extend ideas presented in the text. Solutions or answers to many of
these are included in the book.

Elements of the Theory of Computation Harry R. Lewis 1998 Appropriate for senior and graduate level courses in Computer Science Theory, Automata, and Theory of
Computation. This is the long awaited Second Edition of Lewis and Papadimitriou's best-selling theory of computation text. In this substantially modified edition, the
authors have enhanced the clarity of their presentation by making the material more accessible to a broader undergraduate audience with no special mathematical experience.
Finite Element Analysis Barna Szab 1991-09-03 Covers the fundamentals of linear theory of finite elements, from both mathematical and physical points of view. Major
focus is on error estimation and adaptive methods used to increase the reliability of results. Incorporates recent advances not covered by other books.
Boundary Element Analysis Mohammed Ameen 2001 Boundary Element Analysis: Theory and Programming introduces the theory behind the boundary element method and its
computer applications. The author uses Cartesian tensor notation throughout the book and includes the steps involved in deriving many of the equations. The text includes
computer programs in Fortran 77 for elastostatic, plate bending, and free and forced vibration problems with detailed descriptions of the code.
Finite Elements Ivo Babuska 2010-11-04 Computational modelling is the process of representing some activity, for example a physical happening, first by a mathematical
model and then of solving the model using a numerical technique such as the finite element method. Both parts of this process involve approximations. As a result error
estimation has to be employed to assess the reliability of the computational modelling process. This book addresses the verification of the numerical methods, in thiscase
finite elements methods, involved in the process, by analysing the finite element errors. The unique feature of the book is that it brings together both theoretical error
analysis and the computed solutions, highlighting their interplay.
Scientific and Technical Aerospace Reports 1995 Lists citations with abstracts for aerospace related reports obtained from world wide sources and announces documents
that have recently been entered into the NASA Scientific and Technical Information Database.
Finite Elements A. J. Baker 2012-10 Approaches computational engineering sciences from the perspective of engineering applications Uniting theory with hands-on computer
practice, this book gives readers a firm appreciation of the error mechanisms and control that underlie discrete approximation implementations in the engineering sciences. Key
features: Illustrative examples include heat conduction, structural mechanics, mechanical vibrations, heat transfer with convection and radiation, fluid mechanics and heat
and mass transportTakes a cross-discipline continuum mechanics viewpoi.
Nonlinear Hyperbolic Equations — Theory, Computation Methods, and Applications Josef Ballmann 2013-03-08 On the occasion of the International Conference on
Nonlinear Hyperbolic Problems held in St. Etienne, France, 1986 it was decided to start a two years cycle of conferences on this very rapidly expanding branch of
mathematics and it·s applications in Continuum Mechanics and Aerodynamics. The second conference toolc place in Aachen, FRG, March 14-18, 1988. The number of more than
200 participants from more than 20 countries all over the world and about 100 invited and contributed papers, well balanced between theory, numerical analysis and
applications, do not leave any doubt that it was the right decision to start this cycle of conferences, of which the third will be organized in Sweden in 1990. ThiS volume
contains sixty eight original papers presented at the conference, twenty two cif them dealing with the mathematical theory, e.g. existence, uniqueness, stability, behaviour of
solutions, physical modelling by evolution equations. Twenty two articles in numerical analysis are concerned with stability and convergence to the physically relevant
solutions such as schemes especially deviced for treating shoclcs, contact discontinuities and artificial boundaries. Twenty four papers contain multidimensional
computational applications to nonlinear waves in solids, flow through porous media and compressible fluid flow including shoclcs, real gas effects, multiphase phenomena,
chemical reactions etc. The editors and organizers of the Second International Conference on Hyperbolic Problems would lilce to thanlc the Scientific Committee for the
generous support of recommending invited lectures and selecting the contributed papers of the conference.
Computational Electromagnetics Raj Mittra 2013-08-20 Emerging Topics in Computational Electromagnetics in Computational Electromagnetics presents advances in
Computational Electromagnetics. This book is designed to fill the existing gap in current CEM literature that only cover the conventional numerical techniques for solving
traditional EM problems. The book examines new algorithms, and applications of these algorithms for solving problems of current interest that are not readily amenable to
efficient treatment by using the existing techniques. The authors discuss solution techniques for problems arising in nanotechnology, bioEM, metamaterials, as well as
multiscale problems. They present techniques that utilize recent advances in computer technology, such as parallel architectures, and the increasing need to solve large and
complex problems in a time efficient manner by using highly scalable algorithms.
Discontinuous Finite Elements in Fluid Dynamics and Heat Transfer Ben Q. Li 2006-06-29 Over the past several years, significant advances have been made in developing the
discontinuous Galerkin finite element method for applications in fluid flow and heat transfer. Certain unique features of the method have made it attractive as an
alternative for other popular methods such as finite volume and finite elements in thermal fluids engineering analyses. This book is written as an introductory textbook on
the discontinuous finite element method for senior undergraduate and graduate students in the area of thermal science and fluid dynamics. It also can be used as a reference
book for researchers and engineers who intend to use the method for research in computational fluid dynamics and heat transfer. A good portion of this book has been used in
a course for computational fluid dynamics and heat transfer for senior undergraduate and first year graduate students. It also has been used by some graduate students
for self-study of the basics of discontinuous finite elements. This monograph assumes that readers have a basic understanding of thermodynamics, fluid mechanics and heat
transfer and some background in numerical analysis. Knowledge of continuous finite elements is not necessary but will be helpful. The book covers the application of the
method for the simulation of both macroscopic and micro/nanoscale fluid flow and heat transfer phenomena.
Computational Intelligence Paradigms S. Sumathi 2010-01-05 Offering a wide range of programming examples implemented in MATLAB®, Computational Intelligence
Paradigms: Theory and Applications Using MATLAB® presents theoretical concepts and a general framework for computational intelligence (CI) approaches, including
artificial neural networks, fuzzy systems, evolutionary computation, genetic algorithms and programming, and swarm intelligence. It covers numerous intelligent computing
methodologies and algorithms used in CI research. The book first focuses on neural networks, including common artificial neural networks; neural networks based on data
classification, data association, and data conceptualization; and real-world applications of neural networks. It then discusses fuzzy sets, fuzzy rules, applications of
fuzzy systems, and different types of fused neuro-fuzzy systems, before providing MATLAB illustrations of ANFIS, classification and regression trees, fuzzy c-means
clustering algorithms, fuzzy ART map, and Takagi–Sugeno inference systems. The authors also describe the history, advantages, and disadvantages of evolutionary
computation and include solved MATLAB programs to illustrate the implementation of evolutionary computation in various problems. After exploring the operators and
parameters of genetic algorithms, they cover the steps and MATLAB routines of genetic programming. The final chapter introduces swarm intelligence and its applications,
particle swarm optimization, and ant colony optimization. Full of worked examples and end-of-chapter questions, this comprehensive book explains how to use MATLAB to
implement CI techniques for the solution of biological problems. It will help readers with their work on evolution dynamics, self-organization, natural and artificial
morphogenesis, emergent collective behaviors, swarm intelligence, evolutionary strategies, genetic programming, and the evolution of social behaviors.
Elements of Plasticity I. St Doltsinis 2010 Providing the essential theoretical framework for understanding elastoplastic behaviour, this text develops the subject of
small strain elastoplasticity from classical theory to modern computational techniques.
Adaptive, Multilevel, and Hierarchical Computational Strategies Ahmed Khairy Noor 1992
Computational Structural Analysis and Finite Element Methods A. Kaveh 2013-12-11 Graph theory gained initial prominence in science and engineering through its strong
links with matrix algebra and computer science. Moreover, the structure of the mathematics is well suited to that of engineering problems in analysis and design. The methods
of analysis in this book employ matrix algebra, graph theory and meta-heuristic algorithms, which are ideally suited for modern computational mechanics. Efficient methods
are presented that lead to highly sparse and banded structural matrices. The main features of the book include: application of graph theory for efficient analysis; extension
of the force method to finite element analysis; application of meta-heuristic algorithms to ordering and decomposition (sparse matrix technology); efficient use of symmetry
and regularity in the force method; and simultaneous analysis and design of structures.
Boundary Elements and Other Mesh Reduction Methods XXXV C. A. Brebbia 2013 The Boundary Element Method, as well as other meshless techniques continue to evolve and
grow in importance, with new applications developed every year. The proceedings of the Wessex Institute of Technology 's conferences on the Boundary Element Method, first
convened in 1978 and now held annually, are recognised internationally as the record of the latest advances on the Method and other meshless techniques and their
applications. The papers presented at the 35th conference cover topics such as Advanced meshless and mesh reduction methods; Advanced formulations; Computational
methods; Stochastic modelling; Emerging applications; Solid mechanics applications; Dynamics and vibrations; Damage mechanics and fracture; Material characterisation;
Fluid flow modelling; Electrical engineering and electromagnetics; Heat and mass transfer.
Mathematics of Computation 1987
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What Can Be Computed? John MacCormick 2018-05-15 An accessible and rigorous textbook for introducing undergraduates to computer science theory What Can Be
Computed? is a uniquely accessible yet rigorous introduction to the most profound ideas at the heart of computer science. Crafted specifically for undergraduates who are
studying the subject for the first time, and requiring minimal prerequisites, the book focuses on the essential fundamentals of computer science theory and features a
practical approach that uses real computer programs (Python and Java) and encourages active experimentation. It is also ideal for self-study and reference. The book
covers the standard topics in the theory of computation, including Turing machines and finite automata, universal computation, nondeterminism, Turing and Karp reductions,
undecidability, time-complexity classes such as P and NP, and NP-completeness, including the Cook-Levin Theorem. But the book also provides a broader view of computer
science and its historical development, with discussions of Turing's original 1936 computing machines, the connections between undecidability and G del's incompleteness
theorem, and Karp's famous set of twenty-one NP-complete problems. Throughout, the book recasts traditional computer science concepts by considering how computer
programs are used to solve real problems. Standard theorems are stated and proven with full mathematical rigor, but motivation and understanding are enhanced by
considering concrete implementations. The book's examples and other content allow readers to view demonstrations of—and to experiment with—a wide selection of the
topics it covers. The result is an ideal text for an introduction to the theory of computation. An accessible and rigorous introduction to the essential fundamentals of
computer science theory, written specifically for undergraduates taking introduction to the theory of computation Features a practical, interactive approach using real
computer programs (Python in the text, with forthcoming Java alternatives online) to enhance motivation and understanding Gives equal emphasis to computability and
complexity Includes special topics that demonstrate the profound nature of key ideas in the theory of computation Lecture slides and Python programs are available at
whatcanbecomputed.com
Oscillation Theory, Computation, and Methods of Compensated Compactness C. Dafermos 2012-12-06 This IMA Volume in Mathematics and its Applications Oscillation
Theory, Computation, and Methods of Compensated Compactness represents the proceedings of a workshop which was an integral part of the 1984-85 IMA program on
CONTINUUM PHYSICS AND PARTIAL DIFFERENTIAL EQUATIONS. We are grateful to the Scientific Committee: J.L. Ericksen D. Kinderlehrer H. Brezis C. Dafermos for their
dedication and hard work in developing an imaginative, stimulating, and productive year-long program. George R. Sell Hans Weinberger PREFACE Historically, one of the most
important prohlems in continuum mechanics has been the treatment of nonlinear hyperbolic systems of conservation laws. Thp. importance of these systems lies in the fact
that the underlyinq equ~tions of mass, momentum, and energy are descrihed by conservation laws. Their nonlinearity and hyperbolicity are consequences of some cornmon
constitutive relations, for example, in an ideal gas. The I.M.A. Workshop on "Osci 11 at i on theory. computat i on, and methods of com pensated compactness" brought
together scientists from both the analytical and numerical sides of conservation law research. The goal was to examine recent trends in the investigation of systems of
conservation laws and in particular to focus on the roles of dispersive and diffusive limits for singularily perturbed conservation laws. Special attention was devoted to
the new ideas of compen sated compactness and oscillation theory.
Least-Squares Finite Element Methods Pavel B. Bochev 2009-04-28 Since their emergence, finite element methods have taken a place as one of the most versatile and
powerful methodologies for the approximate numerical solution of Partial Differential Equations. These methods are used in incompressible fluid flow, heat, transfer, and
other problems. This book provides researchers and practitioners with a concise guide to the theory and practice of least-square finite element methods, their strengths and
weaknesses, established successes, and open problems.
Hydraulic Modelling: An Introduction Pavel Novak 2018-10-31 Modelling forms a vital part of all engineering design, yet many hydraulic engineers are not fully aware of
the assumptions they make. These assumptions can have important consequences when choosing the best model to inform design decisions. Considering the advantages and
limitations of both physical and mathematical methods, this book will help you identify the most appropriate form of analysis for the hydraulic engineering application in
question. All models require the knowledge of their background, good data and careful interpretation and so this book also provides guidance on the range of accuracy to
be expected of the model simulations and how they should be related to the prototype. Applications to models include: open channel systems closed conduit flows storm
drainage systems estuaries coastal and nearshore structures hydraulic structures. This an invaluable guide for students and professionals.
The Finite Element Method in Electromagnetics Jian-Ming Jin 2015-02-18 A new edition of the leading textbook on the finite element method, incorporating major advancements
and further applications in the field of electromagnetics The finite element method (FEM) is a powerful simulation technique used to solve boundary-value problems in a
variety of engineering circumstances. It has been widely used for analysis of electromagnetic fields in antennas, radar scattering, RF and microwave engineering, highspeed/high-frequency circuits, wireless communication, electromagnetic compatibility, photonics, remote sensing, biomedical engineering, and space exploration. The Finite
Element Method in Electromagnetics, Third Edition explains the method’s processes and techniques in careful, meticulous prose and covers not only essential finite element
method theory, but also its latest developments and applications—giving engineers a methodical way to quickly master this very powerful numerical technique for solving
practical, often complicated, electromagnetic problems. Featuring over thirty percent new material, the third edition of this essential and comprehensive text now includes: A
wider range of applications, including antennas, phased arrays, electric machines, high-frequency circuits, and crystal photonics The finite element analysis of wave
propagation, scattering, and radiation in periodic structures The time-domain finite element method for analysis of wideband antennas and transient electromagnetic
phenomena Novel domain decomposition techniques for parallel computation and efficient simulation of large-scale problems, such as phased-array antennas and photonic
crystals Along with a great many examples, The Finite Element Method in Electromagnetics is an ideal book for engineering students as well as for professionals in the field.
Recent Developments in the Solution of Nonlinear Differential Equations Bruno Carpentieri 2021-09-08 Nonlinear differential equations are ubiquitous in computational
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science and engineering modeling, fluid dynamics, finance, and quantum mechanics, among other areas. Nowadays, solving challenging problems in an industrial setting requires a
continuous interplay between the theory of such systems and the development and use of sophisticated computational methods that can guide and support the theoretical
findings via practical computer simulations. Owing to the impressive development in computer technology and the introduction of fast numerical methods with reduced
algorithmic and memory complexity, rigorous solutions in many applications have become possible. This book collects research papers from leading world experts in the field,
highlighting ongoing trends, progress, and open problems in this critically important area of mathematics.
The Finite Element Method for Elliptic Problems Philippe G. Ciarlet 2002-04-01 This is the only book available that fully analyzes the mathematical foundations of the
finite element method. Not only is it valuable reference and introduction to current research, it is also a working textbook for graduate courses in numerical analysis,
including useful figures and exercises of varying difficulty.
Spectral/hp Element Methods for Computational Fluid Dynamics George Karniadakis 2005-06-02 Spectral methods have long been popular in direct and large eddy
simulation of turbulent flows, but their use in areas with complex-geometry computational domains has historically been much more limited. More recently the need to find
accurate solutions to the viscous flow equations around complex configurations has led to the development of high-order discretisation procedures on unstructured
meshes, which are also recognised as more efficient for solution of time-dependent oscillatory solutions over long time periods. Here Karniadakis and Sherwin present a muchupdated and expanded version of their successful first edition covering the recent and significant progress in multi-domain spectral methods at both the fundamental and
application level. Containing over 50% new material, including discontinuous Galerkin methods, non-tensorial nodal spectral element methods in simplex domains, and
stabilisation and filtering techniques, this text aims to introduce a wider audience to the use of spectral/hp element methods with particular emphasis on their application
to unstructured meshes. It provides a detailed explanation of the key concepts underlying the methods along with practical examples of their derivation and application, and
is aimed at students, academics and practitioners in computational fluid mechanics, applied and numerical mathematics, computational mechanics, aerospace and mechanical
engineering and climate/ocean modelling.
Finite Element Solution of Boundary Value Problems O. Axelsson 2014-05-10 Finite Element Solution of Boundary Value Problems: Theory and Computation provides an
introduction to both the theoretical and computational aspects of the finite element method for solving boundary value problems for partial differential equations. This
book is composed of seven chapters and begins with surveys of the two kinds of preconditioning techniques, one based on the symmetric successive overrelaxation iterative
method for solving a system of equations and a form of incomplete factorization. The subsequent chapters deal with the concepts from functional analysis of boundary
value problems. These topics are followed by discussions of the Ritz method, which minimizes the quadratic functional associated with a given boundary value problem over
some finite-dimensional subspace of the original space of functions. Other chapters are devoted to direct methods, including Gaussian elimination and related methods, for
solving a system of linear algebraic equations. The final chapter continues the analysis of preconditioned conjugate gradient methods, concentrating on applications to
finite element problems. This chapter also looks into the techniques for reducing rounding errors in the iterative solution of finite element equations. This book will be of
value to advanced undergraduates and graduates in the areas of numerical analysis, mathematics, and computer science, as well as for theoretically inclined workers in
engineering and the physical sciences.
Proper Orthogonal Decomposition Methods for Partial Differential Equations Zhendong Luo 2018-11-26 Proper Orthogonal Decomposition Methods for Partial
Differential Equations evaluates the potential applications of POD reduced-order numerical methods in increasing computational efficiency, decreasing calculating load and
alleviating the accumulation of truncation error in the computational process. Introduces the foundations of finite-differences, finite-elements and finite-volume-elements.
Models of time-dependent PDEs are presented, with detailed numerical procedures, implementation and error analysis. Output numerical data are plotted in graphics and
compared using standard traditional methods. These models contain parabolic, hyperbolic and nonlinear systems of PDEs, suitable for the user to learn and adapt methods
to their own R&D problems. Explains ways to reduce order for PDEs by means of the POD method so that reduced-order models have few unknowns Helps readers speed up
computation and reduce computation load and memory requirements while numerically capturing system characteristics Enables readers to apply and adapt the methods to
solve similar problems for PDEs of hyperbolic, parabolic and nonlinear types
Introduction to Finite Element Analysis Barna Szab 2011-03-21 When using numerical simulation to make a decision, how can its reliability be determined? What are the
common pitfalls and mistakes when assessing the trustworthiness of computed information, and how can they be avoided? Whenever numerical simulation is employed in
connection with engineering decision-making, there is an implied expectation of reliability: one cannot base decisions on computed information without believing that information
is reliable enough to support those decisions. Using mathematical models to show the reliability of computer-generated information is an essential part of any modelling
effort. Giving users of finite element analysis (FEA) software an introduction to verification and validation procedures, this book thoroughly covers the fundamentals of
assuring reliability in numerical simulation. The renowned authors systematically guide readers through the basic theory and algorithmic structure of the finite element
method, using helpful examples and exercises throughout. Delivers the tools needed to have a working knowledge of the finite element method Illustrates the concepts and
procedures of verification and validation Explains the process of conceptualization supported by virtual experimentation Describes the convergence characteristics of the h, p- and hp-methods Covers the hierarchic view of mathematical models and finite element spaces Uses examples and exercises which illustrate the techniques and procedures of
quality assurance Ideal for mechanical and structural engineering students, practicing engineers and applied mathematicians Includes parameter-controlled examples of
solved problems in a companion website (www.wiley.com/go/szabo)
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