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Computational Methods for the Atmosphere and the Oceans Dec 10 2020 This book provides a survey of the frontiers of research in the
numerical modeling and mathematical analysis used in the study of the atmosphere and oceans. The details of the current practices in global
atmospheric and ocean models, the assimilation of observational data into such models and the numerical techniques used in theoretical analysis
of the atmosphere and ocean are among the topics covered. • Truly interdisciplinary: scientific interactions between specialties of atmospheric and
ocean sciences and applied and computational mathematics • Uses the approach of computational mathematicians, applied and numerical analysts
and the tools appropriate for unsolved problems in the atmospheric and oceanic sciences • Contributions uniquely address central problems and
provide a survey of the frontier of research
Computational Methods for Linear Integral Equations Jun 27 2022 This book presents numerical methods and computational aspects for
linear integral equations. Such equations occur in various areas of applied mathematics, physics, and engineering. The material covered in this
book, though not exhaustive, offers useful techniques for solving a variety of problems. Historical information cover ing the nineteenth and
twentieth centuries is available in fragments in Kantorovich and Krylov (1958), Anselone (1964), Mikhlin (1967), Lonseth (1977), Atkinson
(1976), Baker (1978), Kondo (1991), and Brunner (1997). Integral equations are encountered in a variety of applications in many fields including
continuum mechanics, potential theory, geophysics, electricity and mag netism, kinetic theory of gases, hereditary phenomena in physics and
biology, renewal theory, quantum mechanics, radiation, optimization, optimal control sys tems, communication theory, mathematical economics,
population genetics, queue ing theory, and medicine. Most of the boundary value problems involving differ ential equations can be converted into
problems in integral equations, but there are certain problems which can be formulated only in terms of integral equations. A computational
approach to the solution of integral equations is, therefore, an essential branch of scientific inquiry.
Computational Methods for Fluid Flow Apr 13 2021 In developing this book, we decided to emphasize applications and to provide methods for
solving problems. As a result, we limited the mathematical devel opments and we tried as far as possible to get insight into the behavior of
numerical methods by considering simple mathematical models. The text contains three sections. The first is intended to give the fundamen tals of
most types of numerical approaches employed to solve fluid-mechanics problems. The topics of finite differences, finite elements, and spectral
meth ods are included, as well as a number of special techniques. The second section is devoted to the solution of incompressible flows by the
various numerical approaches. We have included solutions of laminar and turbulent-flow prob lems using finite difference, finite element, and
spectral methods. The third section of the book is concerned with compressible flows. We divided this last section into inviscid and viscous flows
and attempted to outline the methods for each area and give examples.
Computational Methods for Physics Apr 25 2022 There is an increasing need for undergraduate students in physics to have a core set of
computational tools. Most problems in physics benefit from numerical methods, and many of them resist analytical solution altogether. This

textbook presents numerical techniques for solving familiar physical problems where a complete solution is inaccessible using traditional
mathematical methods. The numerical techniques for solving the problems are clearly laid out, with a focus on the logic and applicability of the
method. The same problems are revisited multiple times using different numerical techniques, so readers can easily compare the methods. The
book features over 250 end-of-chapter exercises. A website hosted by the author features a complete set of programs used to generate the
examples and figures, which can be used as a starting point for further investigation. A link to this can be found at
www.cambridge.org/9781107034303.
Data Analysis Sep 26 2019 The fourth edition of this successful textbook presents a comprehensive introduction to statistical and numerical
methods for the evaluation of empirical and experimental data. Equal weight is given to statistical theory and practical problems. The concise
mathematical treatment of the subject matter is illustrated by many examples and for the present edition a library of Java programs has been
developed. It comprises methods of numerical data analysis and graphical representation as well as many example programs and solutions to
programming problems. The book is conceived both as an introduction and as a work of reference. In particular it addresses itself to students,
scientists and practitioners in science and engineering as a help in the analysis of their data in laboratory courses, in working for bachelor or
master degrees, in thesis work, and in research and professional work.
Computational Methods in Physics May 15 2021 This book is intended to help advanced undergraduate, graduate, and postdoctoral students in
their daily work by offering them a compendium of numerical methods. The choice of methods pays significant attention to error estimates,
stability and convergence issues, as well as optimization of program execution speeds. Numerous examples are given throughout the chapters,
followed by comprehensive end-of-chapter problems with a more pronounced physics background, while less stress is given to the explanation of
individual algorithms. The readers are encouraged to develop a certain amount of skepticism and scrutiny instead of blindly following readily
available commercial tools. The second edition has been enriched by a chapter on inverse problems dealing with the solution of integral
equations, inverse Sturm-Liouville problems, as well as retrospective and recovery problems for partial differential equations. The revised text
now includes an introduction to sparse matrix methods, the solution of matrix equations, and pseudospectra of matrices; it discusses the sparse
Fourier, non-uniform Fourier and discrete wavelet transformations, the basics of non-linear regression and the Kolmogorov-Smirnov test; it
demonstrates the key concepts in solving stiff differential equations and the asymptotics of Sturm-Liouville eigenvalues and eigenfunctions.
Among other updates, it also presents the techniques of state-space reconstruction, methods to calculate the matrix exponential, generate random
permutations and compute stable derivatives.
Computational Methods for Application in Industry 4.0 Aug 06 2020 This book presents computational and statistical methods used by intelligent
systems within the concept of Industry 4.0. The methods include among others evolution-based and swarm intelligence-based methods. Each
method is explained in its fundamental aspects, while some notable bibliography is provided for further reading. This book describes each
methods' principles and compares them. It is intended for researchers who are new in computational and statistical methods but also to
experienced users.
Computational Methods of Linear Algebra May 27 2022
Immersed Boundary Method Aug 30 2022 This volume presents the emerging applications of immersed boundary (IB) methods in

computational mechanics and complex CFD calculations. It discusses formulations of different IB implementations and also demonstrates
applications of these methods in a wide range of problems. It will be of special value to researchers and engineers as well as graduate students
working on immersed boundary methods, specifically on recent developments and applications. The book can also be used as a supplementary
textbook in advanced courses in computational fluid dynamics.
Computational Methods for Inverse Problems Jul 17 2021 Provides a basic understanding of both the underlying mathematics and the
computational methods used to solve inverse problems.
Effective Computational Methods for Wave Propagation May 03 2020 Due to the increase in computational power and new discoveries in
propagation phenomena for linear and nonlinear waves, the area of computational wave propagation has become more significant in recent years.
Exploring the latest developments in the field, Effective Computational Methods for Wave Propagation presents several modern, valuable
computational methods used to describe wave propagation phenomena in selected areas of physics and technology. Featuring contributions from
internationally known experts, the book is divided into four parts. It begins with the simulation of nonlinear dispersive waves from nonlinear
optics and the theory and numerical analysis of Boussinesq systems. The next section focuses on computational approaches, including a finite
element method and parabolic equation techniques, for mathematical models of underwater sound propagation and scattering. The book then
offers a comprehensive introduction to modern numerical methods for time-dependent elastic wave propagation. The final part supplies an
overview of high-order, low diffusion numerical methods for complex, compressible flows of aerodynamics. Concentrating on physics and
technology, this volume provides the necessary computational methods to effectively tackle the sources of problems that involve some type of
wave motion.
Computational Methods for Inverse Problems in Imaging Jul 25 2019 This book presents recent mathematical methods in the area of inverse
problems in imaging with a particular focus on the computational aspects and applications. The formulation of inverse problems in imaging
requires accurate mathematical modeling in order to preserve the significant features of the image. The book describes computational methods to
efficiently address these problems based on new optimization algorithms for smooth and nonsmooth convex minimization, on the use of
structured (numerical) linear algebra, and on multilevel techniques. It also discusses various current and challenging applications in fields such as
astronomy, microscopy, and biomedical imaging. The book is intended for researchers and advanced graduate students interested in inverse
problems and imaging.
Computational Methods Sep 30 2022 The First International Conference on Computational Methods (ICCM04), organized by the department of
Mechanical Engineering, National University of Singapore, was held in Singapore, December 15-17, 2004, with great success. This conference
proceedings contains some 290 papers from more than 30 countries/regions. The papers cover a broad range of topics such as meshfree particle
methods, Generalized FE and Extended FE methods, inverse analysis and optimization methods. Computational methods for geomechanics,
machine learning, vibration, shock, impact, health monitoring, material modeling, fracture and damage mechanics, multi-physics and multi-scales
simulation, sports and environments are also included. All the papers are pre-reviewed before they are accepted for publication in this
proceedings. The proceedings will provide an informative, timely and invaluable resource for engineers and scientists working in the important
areas of computational methods.

Computational Methods in Engineering Nov 01 2022 Computational Methods in Engineering brings to light the numerous uses of numerical
methods in engineering. It clearly explains the application of these methods mathematically and practically, emphasizing programming aspects
when appropriate. By approaching the cross-disciplinary topic of numerical methods with a flexible approach, Computational Methods in
Engineering encourages a well-rounded understanding of the subject. This book's teaching goes beyond the text—detailed exercises (with
solutions), real examples of numerical methods in real engineering practices, flowcharts, and MATLAB codes all help you learn the methods
directly in the medium that suits you best. Balanced discussion of mathematical principles and engineering applications Detailed step-by-step
exercises and practical engineering examples to help engineering students and other readers fully grasp the concepts Concepts are explained
through flowcharts and simple MATLAB codes to help you develop additional programming skills
Computational Methods in Solid Mechanics Feb 09 2021 This volume presents an introduction to the three numerical methods most commonly
used in the mechanical analysis of deformable solids, viz. the finite element method (FEM), the linear iteration method (LIM), and the finite
difference method (FDM). The book has been written from the point of view of simplicity and unity; its originality lies in the comparable
emphasis given to the spatial, temporal and nonlinear dimensions of problem solving. This leads to a neat global algorithm. Chapter 1 addresses
the problem of a one-dimensional bar, with emphasis being given to the virtual work principle. Chapters 2--4 present the three numerical
methods. Although the discussion relates to a one-dimensional model, the formalism used is extendable to two-dimensional situations. Chapter 5
is devoted to a detailed discussion of the compact combination of the three methods, and contains several sections concerning their computer
implementation. Finally, Chapter 6 gives a generalization to two and three dimensions of both the mechanical and numerical aspects. For graduate
students and researchers whose work involves the theory and application of computational solid mechanics.
Computational Methods and Production Engineering Nov 08 2020 Computational Methods and Production Engineering: Research and
Development is an original book publishing refereed, high quality articles with a special emphasis on research and development in production
engineering and production organization for modern industry. Innovation and the relationship between computational methods and production
engineering are presented. Contents include: Finite Element method (FEM) modeling/simulation; Artificial neural networks (ANNs); Genetic
algorithms; Evolutionary computation; Fuzzy logic; neuro-fuzzy systems; Particle swarm optimization (PSO); Tabu search and simulation
annealing; and optimization techniques for complex systems. As computational methods currently have several applications, including modeling
manufacturing processes, monitoring and control, parameters optimization and computer-aided process planning, this book is an ideal resource
for practitioners. Presents cutting-edge computational methods for production engineering Explores the relationship between applied
computational methods and production engineering Presents new innovations in the field Edited by a key researcher in the field
Computational Methods for Large Systems Jan 29 2020 While its results normally complement the information obtained by chemical
experiments, computer computations can in some cases predict unobserved chemical phenomena Electronic-Structure Computational Methods for
Large Systems gives readers a simple description of modern electronic-structure techniques. It shows what techniques are pertinent for particular
problems in biotechnology and nanotechnology and provides a balanced treatment of topics that teach strengths and weaknesses, appropriate and
inappropriate methods. It’s a book that will enhance the your calculating confidence and improve your ability to predict new effects and solve
new problems.

Computational Methods in Molecular Biology Nov 28 2019 Computational biology is a rapidly expanding field, and the number and variety of
computational methods used for DNA and protein sequence analysis is growing every day. These algorithms are extremely valuable to
biotechnology companies and to researchers and teachers in universities. This book explains the latest computer technology for analyzing DNA,
RNA, and protein sequences. Clear and easy to follow, designed specifically for the non-computer scientist, it will help biologists make better
choices on which algorithm to use. New techniques and demonstrations are elucidated, as are state-of-the-art problems, and more advanced
material on the latest algorithms. The primary audience for this volume are molecular biologists working either in biotechnology companies or
academic research environments, individual researchers and the institutions they work for, and students. Any biologist who relies on computers
should want this book. A secondary audience will be computer scientists developing techniques with applications in biology. An excellent
reference for leading techniques, it will also help introduce computer scientists to the biology problems. This is an outstanding work which will
be ideal for the increasing number of scientists moving into computational biology.
Computational Methods for Engineers Apr 01 2020 Revolutionary advances in hardware and software technology have made computer aided
design and analysis a standard tool in engineering practice. This obviously puts a lot of power in the hands of the end user, in order to use these
tools wisely and interpret the results correctly, users are expected to have a sound knowledge of the relationship between the physical world and
the mathematical model and that between the mathematical model and the numerical approximation. The text is intended for both senior level
undergraduate and first year graduate students without a comprehensive numerical background. Motivation for the text has grown from the
authors' need to provide a text which covers both advanced features of numerical methods and specific applications in process and mechanical
engineering. An important complement to the text are the MATLAB* algorithms that appear throughout. Soft copies of these algorithms are
available at http: //websrv.mece.ualberta.ca/mrflynn/mnhf mfiles/. Students are encouraged to download, run and modify the .m files in question
so as to accelerate their understanding of both MATLAB and numerical methods more generally. Also, for students who are new to MATLAB,
the material of Appendix A is designed to highlight key features associated with this powerful computational tool
Computational Methods in Plasma Physics Jun 03 2020 Assuming no prior knowledge of plasma physics or numerical methods, Computational
Methods in Plasma Physics covers the computational mathematics and techniques needed to simulate magnetically confined plasmas in modern
magnetic fusion experiments and future magnetic fusion reactors. Largely self-contained, the text presents the basic concepts neces
Computational Methods for Plasticity Dec 22 2021 The subject of computational plasticity encapsulates the numerical methods used for the finite
element simulation of the behaviour of a wide range of engineering materials considered to be plastic – i.e. those that undergo a permanent
change of shape in response to an applied force. Computational Methods for Plasticity: Theory and Applications describes the theory of the
associated numerical methods for the simulation of a wide range of plastic engineering materials; from the simplest infinitesimal plasticity theory
to more complex damage mechanics and finite strain crystal plasticity models. It is split into three parts - basic concepts, small strains and large
strains. Beginning with elementary theory and progressing to advanced, complex theory and computer implementation, it is suitable for use at
both introductory and advanced levels. The book: Offers a self-contained text that allows the reader to learn computational plasticity theory and
its implementation from one volume. Includes many numerical examples that illustrate the application of the methodologies described. Provides
introductory material on related disciplines and procedures such as tensor analysis, continuum mechanics and finite elements for non-linear solid

mechanics. Is accompanied by purpose-developed finite element software that illustrates many of the techniques discussed in the text,
downloadable from the book’s companion website. This comprehensive text will appeal to postgraduate and graduate students of civil,
mechanical, aerospace and materials engineering as well as applied mathematics and courses with computational mechanics components. It will
also be of interest to research engineers, scientists and software developers working in the field of computational solid mechanics.
Statistical and Computational Methods in Brain Image Analysis Dec 30 2019 The massive amount of nonstandard high-dimensional brain
imaging data being generated is often difficult to analyze using current techniques. This challenge in brain image analysis requires new
computational approaches and solutions. But none of the research papers or books in the field describe the quantitative techniques with detailed
illustrations of actual imaging data and computer codes. Using MATLAB® and case study data sets, Statistical and Computational Methods in
Brain Image Analysis is the first book to explicitly explain how to perform statistical analysis on brain imaging data. The book focuses on
methodological issues in analyzing structural brain imaging modalities such as MRI and DTI. Real imaging applications and examples elucidate
the concepts and methods. In addition, most of the brain imaging data sets and MATLAB codes are available on the author’s website. By
supplying the data and codes, this book enables researchers to start their statistical analyses immediately. Also suitable for graduate students, it
provides an understanding of the various statistical and computational methodologies used in the field as well as important and technically
challenging topics.
Computational Methods in Nonlinear Analysis Jun 23 2019 The field of computational sciences has seen a considerable development in
mathematics, engineering sciences, and economic equilibrium theory. Researchers in this field are faced with the problem of solving a variety of
equations or variational inequalities. We note that in computational sciences, the practice of numerical analysis for finding such solutions is
essentially connected to variants of Newton's method. The efficient computational methods for finding the solutions of fixed point problems,
nonlinear equations and variational inclusions are the first goal of the present book. The second goal is the applications of these methods in
nonlinear problems and the connection with fixed point theory. This book is intended for researchers in computational sciences, and as a reference
book for an advanced computational methods in nonlinear analysis. We collect the recent results on the convergence analysis of numerical
algorithms in both finite-dimensional and infinite-dimensional spaces, and present several applications and connections with fixed point theory.
The book contains abundant and updated bibliography, and provides comparison between various investigations made in recent years in the field
of computational nonlinear analysis.
Computational Methods for Numerical Analysis with R Oct 27 2019 Computational Methods for Numerical Analysis with R is an overview of
traditional numerical analysis topics presented using R. This guide shows how common functions from linear algebra, interpolation, numerical
integration, optimization, and differential equations can be implemented in pure R code. Every algorithm described is given with a complete
function implementation in R, along with examples to demonstrate the function and its use. Computational Methods for Numerical Analysis with
R is intended for those who already know R, but are interested in learning more about how the underlying algorithms work. As such, it is suitable
for statisticians, economists, and engineers, and others with a computational and numerical background.
Computational Methods of Linear Algebra Aug 18 2021 This book presents methods for the computational solution of some important
problems of linear algebra: linear systems, linear least squares problems, eigenvalue problems, and linear programming problems. The book also

includes a chapter on the fast Fourier transform and a very practical introduction to the solution of linear algebra problems on modern
supercomputers. The book contains the relevant theory for most of the methods employed. It also emphasizes the practical aspects involved in
implementing the methods. Students using this book will actually see and write programs for solving linear algebraic problems. Highly readable
FORTRAN and MATLAB codes are presented which solve all of the main problems studied.
Analytical and Computational Methods of Advanced Engineering Mathematics Mar 25 2022 This book focuses on the topics which provide
the foundation for practicing engineering mathematics: ordinary differential equations, vector calculus, linear algebra and partial differential
equations. Destined to become the definitive work in the field, the book uses a practical engineering approach based upon solving equations and
incorporates computational techniques throughout.
Computational Methods for Deep Learning Oct 08 2020 Integrating concepts from deep learning, machine learning, and artificial neural
networks, this highly unique textbook presents content progressively from easy to more complex, orienting its content about knowledge transfer
from the viewpoint of machine intelligence. It adopts the methodology from graphical theory, mathematical models, and algorithmic
implementation, as well as covers datasets preparation, programming, results analysis and evaluations. Beginning with a grounding about
artificial neural networks with neurons and the activation functions, the work then explains the mechanism of deep learning using advanced
mathematics. In particular, it emphasizes how to use TensorFlow and the latest MATLAB deep-learning toolboxes for implementing deep
learning algorithms. As a prerequisite, readers should have a solid understanding especially of mathematical analysis, linear algebra, numerical
analysis, optimizations, differential geometry, manifold, and information theory, as well as basic algebra, functional analysis, and graphical
models. This computational knowledge will assist in comprehending the subject matter not only of this text/reference, but also in relevant deep
learning journal articles and conference papers. This textbook/guide is aimed at Computer Science research students and engineers, as well as
scientists interested in deep learning for theoretic research and analysis. More generally, this book is also helpful for those researchers who are
interested in machine intelligence, pattern analysis, natural language processing, and machine vision. Dr. Wei Qi Yan is an Associate Professor in
the Department of Computer Science at Auckland University of Technology, New Zealand. His other publications include the Springer title,
Visual Cryptography for Image Processing and Security.
Advanced Computational Methods in Science and Engineering Nov 20 2021 The aim of the present book is to show, in a broad and yet deep way,
the state of the art in computational science and engineering. Examples of topics addressed are: fast and accurate numerical algorithms, modelorder reduction, grid computing, immersed-boundary methods, and specific computational methods for simulating a wide variety of challenging
problems, problems such as: fluid-structure interaction, turbulent flames, bone-fracture healing, micro-electro-mechanical systems, failure of
composite materials, storm surges, particulate flows, and so on. The main benefit offered to readers of the book is a well-balanced, up-to-date
overview over the field of computational science and engineering, through in-depth articles by specialists from the separate disciplines.
Computational Methods for Electric Power Systems Aug 25 2019 Improve Compensation Strategies for Package ShortcomingsIn today's
deregulated environment, the nation's electric power network is forced to operate in a manner for which it was not designed. As a result, precision
system analysis is essential to predict and continually update network operating status, estimate current power flows and bus voltages,
Computational Methods for Communication Science Oct 20 2021 Computational Methods for Communication Science showcases the use of

innovative computational methods in the study of communication. This book discusses the validity of using big data in communication science
and showcases a number of new methods and applications in the fields of text and network analysis. Computational methods have the potential to
greatly enhance the scientific study of communication because they allow us to move towards collaborative large-N studies of actual behavior in
its social context. This requires us to develop new skills and infrastructure and meet the challenges of open, valid, reliable, and ethical "big data"
research. This volume brings together a number of leading scholars in this emerging field, contributing to the increasing development and
adaptation of computational methods in communication science. The chapters in this book were originally published as a special issue of the
journal Communication Methods and Measures.
Computational Methods in Finance Jan 23 2022 As today’s financial products have become more complex, quantitative analysts, financial
engineers, and others in the financial industry now require robust techniques for numerical analysis. Covering advanced quantitative techniques,
Computational Methods in Finance explains how to solve complex functional equations through numerical methods. The first part of the book
describes pricing methods for numerous derivatives under a variety of models. The book reviews common processes for modeling assets in
different markets. It then examines many computational approaches for pricing derivatives. These include transform techniques, such as the fast
Fourier transform, the fractional fast Fourier transform, the Fourier-cosine method, and saddlepoint method; the finite difference method for
solving PDEs in the diffusion framework and PIDEs in the pure jump framework; and Monte Carlo simulation. The next part focuses on essential
steps in real-world derivative pricing. The author discusses how to calibrate model parameters so that model prices are compatible with market
prices. He also covers various filtering techniques and their implementations and gives examples of filtering and parameter estimation. Developed
from the author’s courses at Columbia University and the Courant Institute of New York University, this self-contained text is designed for
graduate students in financial engineering and mathematical finance as well as practitioners in the financial industry. It will help readers
accurately price a vast array of derivatives.
Modeling and Computational Methods for Kinetic Equations Jan 11 2021 In recent years kinetic theory has developed in many areas of the
physical sciences and engineering, and has extended the borders of its traditional fields of application. This monograph is a self-contained
presentation of such recently developed aspects of kinetic theory, as well as a comprehensive account of the fundamentals of the theory.
Emphasizing modeling techniques and numerical methods, the book provides a unified treatment of kinetic equations not found in more focused
works. Specific applications presented include plasma kinetic models, traffic flow models, granular media models, and coagulation-fragmentation
problems. The work may be used for self-study, as a reference text, or in graduate-level courses in kinetic theory and its applications.
Data-Driven Computational Methods Jun 15 2021 Describes computational methods for parametric and nonparametric modeling of stochastic
dynamics. Aimed at graduate students, and suitable for self-study.
Computational Methods for Fluid Dynamics Sep 06 2020
Computational Methods in Band Theory Mar 01 2020 This volume contains the papers presented at the Conference on Computational Methods
in Band Theory sponsored jointly by IBM and the American Physical Society and held at the IBM Thomas J. Watson Research Center, Yorktown
Heights, New York, on May 14-15, 1970. The purpose of the conference was a sharing of information on the computational problems involved in
relating models for the electron-electron and electron-ion interactions to experimentally measurable quantities. The papers comprising this

volume therefore present up-to-date methodology for the calculation of single-particle energies and wave functions for periodic and near-periodic
systems, the integration over these states required to describe experiment, and computationally practicable procedures for the introduction of
exchange and correlation and the achievement of self-consistency. The proceedings is actually an expansion of the conference in that, unlike the
oral presentations, the papers were not limited as to length. Furthermore, time was allowed after the conference to permit the papers to be written
with the conference in retrospect, and five "prepared discussion" papers written by attendees of the conference but not on the original program are
included. The latter are indicated in the table of contents by asterisks. The explicit emphasis of the conference on comparison of technique
generated much lively argument, which is surely an indi cation of the current interest in the subject and the vigor of those working in it. It is our
hope that the proceedings will make these comparisons available to the widest possible audience.
Computational Methods for Quantitative Finance Jul 05 2020 Many mathematical assumptions on which classical derivative pricing methods
are based have come under scrutiny in recent years. The present volume offers an introduction to deterministic algorithms for the fast and
accurate pricing of derivative contracts in modern finance. This unified, non-Monte-Carlo computational pricing methodology is capable of
handling rather general classes of stochastic market models with jumps, including, in particular, all currently used Lévy and stochastic volatility
models. It allows us e.g. to quantify model risk in computed prices on plain vanilla, as well as on various types of exotic contracts. The algorithms
are developed in classical Black-Scholes markets, and then extended to market models based on multiscale stochastic volatility, to Lévy, additive
and certain classes of Feller processes. This book is intended for graduate students and researchers, as well as for practitioners in the fields of
quantitative finance and applied and computational mathematics with a solid background in mathematics, statistics or economics.?
Computational Methods of Feature Selection Jul 29 2022 Due to increasing demands for dimensionality reduction, research on feature selection
has deeply and widely expanded into many fields, including computational statistics, pattern recognition, machine learning, data mining, and
knowledge discovery. Highlighting current research issues, Computational Methods of Feature Selection introduces the basic concepts and
principles, state-of-the-art algorithms, and novel applications of this tool. The book begins by exploring unsupervised, randomized, and causal
feature selection. It then reports on some recent results of empowering feature selection, including active feature selection, decision-border
estimate, the use of ensembles with independent probes, and incremental feature selection. This is followed by discussions of weighting and local
methods, such as the ReliefF family, k-means clustering, local feature relevance, and a new interpretation of Relief. The book subsequently
covers text classification, a new feature selection score, and both constraint-guided and aggressive feature selection. The final section examines
applications of feature selection in bioinformatics, including feature construction as well as redundancy-, ensemble-, and penalty-based feature
selection. Through a clear, concise, and coherent presentation of topics, this volume systematically covers the key concepts, underlying
principles, and inventive applications of feature selection, illustrating how this powerful tool can efficiently harness massive, high-dimensional
data and turn it into valuable, reliable information.
Mathematical and Computational Methods for Compressible Flow Sep 18 2021 This book is concerned with mathematical and numerical
methods for compressible flow. It aims to provide the reader with a sufficiently detailed and extensive, mathematically precise, but
comprehensible guide, through a wide spectrum of mathematical and computational methods used in Computational Fluid Dynamics (CFD) for
the numerical simulation of compressible flow. Up-to-date techniques applied in the numerical solution of inviscid as well as viscous

compressible flow on unstructured meshes are explained, thus allowing the simulation of complex three-dimensional technically relevant
problems. Among some of the methods addressed are finite volume methods using approximate Riemann solvers, finite element techniques, such
as the streamline diffusion and the discontinuous Galerkin methods, and combined finite volume - finite element schemes. The book gives a
complex insight into the numerics of compressible flow, covering the development of numerical schemes and their theoretical mathematical
analysis, their verification on test problems and use in solving practical engineering problems. The book will be helpful to specialists coming into
contact with CFD - pure and applied mathematicians, aerodynamists, engineers, physicists and natural scientists. It will also be suitable for
advanced undergraduate, graduate and postgraduate students of mathematics and technical sciences.
Computational Methods in Biomedical Research Mar 13 2021 Continuing advances in biomedical research and statistical methods call for a
constant stream of updated, cohesive accounts of new developments so that the methodologies can be properly implemented in the biomedical
field. Responding to this need, Computational Methods in Biomedical Research explores important current and emerging computational statistical
methods that are used in biomedical research. Written by active researchers in the field, this authoritative collection covers a wide range of topics.
It introduces each topic at a basic level, before moving on to more advanced discussions of applications. The book begins with microarray data
analysis, machine learning techniques, and mass spectrometry-based protein profiling. It then uses state space models to predict US cancer
mortality rates and provides an overview of the application of multistate models in analyzing multiple failure times. The book also describes
various Bayesian techniques, the sequential monitoring of randomization tests, mixed-effects models, and the classification rules for repeated
measures data. The volume concludes with estimation methods for analyzing longitudinal data. Supplying the knowledge necessary to perform
sophisticated statistical analyses, this reference is a must-have for anyone involved in advanced biomedical and pharmaceutical research. It will
help in the quest to identify potential new drugs for the treatment of a variety of diseases.
Computational Methods in Biophysics, Biomaterials, Biotechnology and Medical Systems Feb 21 2022 Covers algorithm techniques;
computational methods; mathematical analysis methods; and diagnostic methods.
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