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As computational fluid dynamics (CFD) is applied to ever more demanding fluid flow problems, the ability to compute numerical fluid flow
solutions to a user specified tolerance as well as the ability to quantify the accuracy of an existing numerical solution are seen as essential
ingredients in robust numerical simulation. Although the task of accurate error estimation for the nonlinear equations of CFD seems a
daunting problem, considerable effort has centered on this challenge in recent years with notable progress being made by the use of
advanced error estimation techniques and adaptive discretization methods. To address this important topic, a special course wasjointly
organized by the NATO Research and Technology Office (RTO), the von Karman Insti tute for Fluid Dynamics, and the NASA Ames
Research Center. The NATO RTO sponsored course entitled "Error Estimation and Solution Adaptive Discretization in CFD" was held
September 10-14, 2002 at the NASA Ames Research Center and October 15-19, 2002 at the von Karman Institute in Belgium. During the
special course, a series of comprehensive lectures by leading experts discussed recent advances and technical progress in the area of
numerical error estimation and adaptive discretization methods with spe cific emphasis on computational fluid dynamics. The lecture notes
provided in this volume are derived from the special course material. The volume con sists of 6 articles prepared by the special course
lecturers.
A rigorous and comprehensive introduction to numerical analysis Numerical Methods provides a clear and concise exploration of standard
numerical analysis topics, as well as nontraditional ones, including mathematical modeling, Monte Carlo methods, Markov chains, and
fractals. Filled with appealing examples that will motivate students, the textbook considers modern application areas, such as information
retrieval and animation, and classical topics from physics and engineering. Exercises use MATLAB and promote understanding of
computational results. The book gives instructors the flexibility to emphasize different aspects—design, analysis, or computer
implementation—of numerical algorithms, depending on the background and interests of students. Designed for upper-division undergraduates
in mathematics or computer science classes, the textbook assumes that students have prior knowledge of linear algebra and calculus,
although these topics are reviewed in the text. Short discussions of the history of numerical methods are interspersed throughout the
chapters. The book also includes polynomial interpolation at Chebyshev points, use of the MATLAB package Chebfun, and a section on the
fast Fourier transform. Supplementary materials are available online. Clear and concise exposition of standard numerical analysis topics
Explores nontraditional topics, such as mathematical modeling and Monte Carlo methods Covers modern applications, including information
retrieval and animation, and classical applications from physics and engineering Promotes understanding of computational results through
MATLAB exercises Provides flexibility so instructors can emphasize mathematical or applied/computational aspects of numerical methods or
a combination Includes recent results on polynomial interpolation at Chebyshev points and use of the MATLAB package Chebfun Short
discussions of the history of numerical methods interspersed throughout Supplementary materials available online
Originating from a summer school taught by the authors, this concise treatment includes many of the main results in the area. An introductory
chapter describes the fundamental results on linear algebraic groups, culminating in the classification of semisimple groups. The second
chapter introduces more specialized topics in the subgroup structure of semisimple groups and describes the classification of the maximal
subgroups of the simple algebraic groups. The authors then systematically develop the subgroup structure of finite groups of Lie type as a
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consequence of the structural results on algebraic groups. This approach will help students to understand the relationship between these two
classes of groups. The book covers many topics that are central to the subject, but missing from existing textbooks. The authors provide
numerous instructive exercises and examples for those who are learning the subject as well as more advanced topics for research students
working in related areas.
This book presents computer programming as a key method for solving mathematical problems. There are two versions of the book, one for
MATLAB and one for Python. The book was inspired by the Springer book TCSE 6: A Primer on Scientific Programming with Python (by
Langtangen), but the style is more accessible and concise, in keeping with the needs of engineering students. The book outlines the shortest
possible path from no previous experience with programming to a set of skills that allows the students to write simple programs for solving
common mathematical problems with numerical methods in engineering and science courses. The emphasis is on generic algorithms, clean
design of programs, use of functions, and automatic tests for verification.
The development of high-order accurate numerical discretization techniques for irregular domains and meshes is often cited as one of the
remaining chal lenges facing the field of computational fluid dynamics. In structural me chanics, the advantages of high-order finite element
approximation are widely recognized. This is especially true when high-order element approximation is combined with element refinement (hp refinement). In computational fluid dynamics, high-order discretization methods are infrequently used in the com putation of compressible
fluid flow. The hyperbolic nature of the governing equations and the presence of solution discontinuities makes high-order ac curacy difficult
to achieve. Consequently, second-order accurate methods are still predominately used in industrial applications even though evidence sug
gests that high-order methods may offer a way to significantly improve the resolution and accuracy for these calculations. To address this
important topic, a special course was jointly organized by the Applied Vehicle Technology Panel of NATO's Research and Technology
Organization (RTO), the von Karman Institute for Fluid Dynamics, and the Numerical Aerospace Simulation Division at the NASA Ames
Research Cen ter. The NATO RTO sponsored course entitled "Higher Order Discretization Methods in Computational Fluid Dynamics" was
held September 14-18,1998 at the von Karman Institute for Fluid Dynamics in Belgium and September 21-25,1998 at the NASA Ames
Research Center in the United States.
Proceedings -- Computer Arithmetic, Algebra, OOP.

Probabilists and fuzzy enthusiasts tend to disagree about which philosophy is best and they rarely work together. As a result,
textbooks usually suggest only one of these methods for problem solving, but not both. This book is an exception. The authors,
investigators from both fields, have combined their talents to provide a practical guide showing that both fuzzy logic and probability
have their place in the world of problem solving. They work together with mutual benefit for both disciplines, providing scientists
and engineers with examples of and insight into the best tool for solving problems involving uncertainty. Fuzzy Logic and
Probability Applications: Bridging the Gap makes an honest effort to show both the shortcomings and benefits of each technique,
and even demonstrates useful combinations of the two. It provides clear descriptions of both fuzzy logic and probability, as well as
the theoretical background, examples, and applications from both fields, making it a useful hands-on workbook for members of
both camps. It contains enough theory and references to fundamental work to provide firm ground for both engineers and
scientists at the undergraduate level and above. Readers should have a familiarity with mathematics through calculus.
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Introduction to numerical analysis combining rigour with practical applications. Numerous exercises plus solutions.
The aim of this volume is to explain the differences between research-level mathematics and the maths taught at school. Most
differences are philosophical and the first few chapters are about general aspects of mathematical thought.
Many computionally challenging problems omnipresent in science and engineering exhibit multiscale phenomena so that the task
of computing or even representing all scales of action is computationally very expensive unless the multiscale nature of these
problems is exploited in a fundamental way. Some diverse examples of practical interest include the computation of fluid
turbulence, structural analysis of composite materials, terabyte data mining, image processing, and a multitude of others. This
book consists of both invited and contributed articles which address many facets of efficient multiscale representation and
scientific computation from varied viewpoints such as hierarchical data representations, multilevel algorithms, algebraic homogenization, and others. This book should be of particular interest to readers interested in recent and emerging trends in multiscale and
multiresolution computation with application to a wide range of practical problems.
Taking your spreadsheet skills to the next level, Mayes/Shank's FINANCIAL ANALYSIS WITH MICROSOFT EXCEL 2016, 8E,
equips you with a solid foundation in corporate finance while helping you master the tools professionals use every day. It delivers
thorough coverage of financial statements, cash budgets, time series forecasting, the Security Market Security Line, pro forma
financial statements, cost of capital, VBA programming, Pivot Tables, and Get & Transform tools (formerly known as Power
Query). With its unique self-directed learning approach, this reader-friendly book is an ideal resource for independent learning and
a valuable reference tool. Important Notice: Media content referenced within the product description or the product text may not be
available in the ebook version.
Bone is the tissue most frequently recovered archaeologically and is the material most commonly studied by biological
anthropologists, who are interested in how skeletons change shape during growth and across evolutionary time. This volume
brings together a range of contemporary studies of bone growth and development to highlight how cross-disciplinary research and
new methods can enhance our anthropological understanding of skeletal variation. The novel use of imaging techniques from
developmental biology, advanced sequencing methods from genetics, and perspectives from evolutionary developmental biology
improve our ability to understand the bases of modern human and primate variation. Animal models can also be used to provide a
broad biological perspective to the systematic study of humans. This volume is a testament to the drive of anthropologists to
understand biological and evolutionary processes that underlie changes in bone morphology and illustrates the continued value of
incorporating multiple perspectives within anthropological inquiry.
Error Estimation and Adaptive Discretization Methods in Computational Fluid DynamicsSpringer Science & Business Media
Published by the American Geophysical Union as part of the Geophysical Monograph Series, Volume 108. Non-point source
(NPS) pollution in the vadose zone (simply defined as the layer of soil extending from the soil surface to the groundwater table) is
a global environmental problem. Characteristically, NPS pollutants are widespread and occasionally ubiquitous in extent, thus
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making remediation efforts difficult and complex; have the potential for maintaining a relatively long active presence in the global
ecosystem; and may result in long?]term, chronic health effects in humans and other life forms. Similar to other global
environmental issues, the knowledge and information required to address the problem of NPS pollutants in the vadose zone cross
several technological and subdisciplinary lines: spatial statistics, geographic information systems (GIS), hydrology, soil science,
and remote sensing. Cooperation between disciplines and scientific societies is essential to address the problem. Evidence of
such cooperation was the jointly sponsored American Geophysical Union Chapman/Soil Science Society of America (SSSA)
Outreach Conference that occurred in October 1997, entitled “Applications of GIS, Remote Sensing, Geostatistics, and Solute
Transport Modeling to the Assessment of Non-Point Source Pollution in the Vadose Zone.” The objective of the conference and
this book, which was developed from the conference, was to explore current multidisciplinary research for assessing NPS pollution
in soil and groundwater resources.
Numerous applications, including computational optimization and fluid dynamics, give rise to block linear systems of equations
said to have the quasi-definite structure. In practical situations, the size or density of those systems can preclude a factorization
approach, leaving only iterative methods as the solution technique. Known iterative methods, however, are not specifically
designed to take advantage of the quasi-definite structure.÷ This book discusses the connection between quasi-definite systems
and linear least-squares problems, the most common and best understood problems in applied mathematics, and explains how
quasi-definite systems can be solved using tailored iterative methods for linear least squares (with half as much work!). To
encourage researchers and students to use the software, it is provided in MATLAB, Python, and Julia.÷ The authors provide a
concise account of the most well-known methods for symmetric systems and least-squares problems, research-level advances in
the solution of problems with specific illustrations in optimization and fluid dynamics, and a website that hosts software in three
languages.÷
Gain the hands-on experience and knowledge to solve real financial problems while taking your Excel spreadsheet skills to a new
level with Mayes' FINANCIAL ANALYSIS WITH MICROSOFT EXCEL, 9E. This edition provides a reader-friendly solid foundation
in corporate finance while teaching you to maximize the spreadsheet tools that professionals use every day. Packed with
interesting examples, this edition covers today's most important corporate finance topics and tools, including financial statements,
budgets, the Security Market Security Line, pro forma financial statements, cost of capital, Visual Basic Applications (VBA)
programming and Excel pivot tables. You study the latest information on time series forecasting and work with the Get &
Transform feature to process large data files. This edition's self-directed learning approach and numerous self-study tools let you
strengthen spreadsheet skills while equipping you with the expertise today's employers want in corporate finance. Important
Notice: Media content referenced within the product description or the product text may not be available in the ebook version.
Abstract: It has become common practice within the gas turbine industry to simulate the flow of the primary air stream and cooling
gas by using the numerical method associated with Computational Fluid Dynamics (CFD). A variety of CFD programs exist in the
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commercial market today and within the proprietary industry environment. While most can predict the aerodynamics inside engine
turbines, the ability to predict heat transfer for a film-cooled turbine stage remains elusive. The purpose of this project was to
benchmark the current state of heat transfer prediction for commonly used CFD software. The commercially available code
FINE/Turbo, developed by Numeca International, was tested in this research effort. FINE/Turbo was used because of its ability to
provide time-accurate solutions, which will be utilized in future research efforts.
Articles refer to teaching at various different levels from kindergarten to graduate school, with sections on teaching: geologic time,
space, complex systems, and field-work. Each section includes an introduction, a thematic paper, and commentaries.

The areas of intelligent machines or robotic systems is of enormous technological and economic interest as competition
in productivity intensifies. This volume gives the proceedings of the 1990 Advanced Study Institute on Expert Systems
and Robotics. It presents research work already accomplished in the analytical theory of intelligent machines, work in
progress and of current interest and some specific examples for further research. The papers in the volume range from
the most theoretical to some descriptions of very practical working robots. The papers are organized into sections on
vision and image analysis, robotic sensory systems, software/hardware and system simulation, robot control,
applications, and reports of group meetings.
Since the original publication of this book, available computer power has increased greatly. Today, scientific computing is
playing an ever more prominent role as a tool in scientific discovery and engineering analysis. In this second edition, the
key addition is an introduction to the finite element method. This is a widely used technique for solving partial differential
equations (PDEs) in complex domains. This text introduces numerical methods and shows how to develop, analyse, and
use them. Complete MATLAB programs for all the worked examples are now available at www.cambridge.org/Moin, and
more than 30 exercises have been added. This thorough and practical book is intended as a first course in numerical
analysis, primarily for new graduate students in engineering and physical science. Along with mastering the fundamentals
of numerical methods, students will learn to write their own computer programs using standard numerical methods.
This edition features the exact same content as the traditional text in a convenient, three-hole- punched, loose-leaf
version. Books a la Carte also offer a great value–this format costs significantly less than a new textbook. Numerical
Analysis, Second Edition, is a modern and readable text. This book covers not only the standard topics but also some
more advanced numerical methods being used by computational scientists and engineers–topics such as compression,
forward and backward error analysis, and iterative methods of solving equations–all while maintaining a level of
discussion appropriate for undergraduates. Each chapter contains a Reality Check, which is an extended exploration of
relevant application areas that can launch individual or team projects. MATLAB® is used throughout to demonstrate and
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implement numerical methods. The Second Edition features many noteworthy improvements based on feedback from
users, such as new coverage of Cholesky factorization, GMRES methods, and nonlinear PDEs.
Enables you to easily advance from thermodynamics principles to applications Thermodynamics for the Practicing
Engineer, as the title suggests, is written for all practicing engineers and anyone studying to become one. Its focus
therefore is on applications of thermodynamics, addressing both technical and pragmatic problems in the field. Readers
are provided a solid base in thermodynamics theory; however, the text is mostly dedicated to demonstrating how theory
is applied to solve real-world problems. This text's four parts enable readers to easily gain a foundation in basic principles
and then learn how to apply them in practice: Part One: Introduction. Sets forth the basic principles of thermodynamics,
reviewing such topics as units and dimensions, conservation laws, gas laws, and the second law of thermodynamics.
Part Two: Enthalpy Effects. Examines sensible, latent, chemical reaction, and mixing enthalpy effects. Part Three:
Equilibrium Thermodynamics. Addresses both principles and calculations for phase, vapor-liquid, and chemical reaction
equilibrium. Part Four: Other Topics. Reviews such important issues as economics, numerical methods, open-ended
problems, environmental concerns, health and safety management, ethics, and exergy. Throughout the text, detailed
illustrative examples demonstrate how all the principles, procedures, and equations are put into practice. Additional
practice problems enable readers to solve real-world problems similar to the ones that they will encounter on the job.
Readers will gain a solid working knowledge of thermodynamics principles and applications upon successful completion
of this text. Moreover, they will be better prepared when approaching/addressing advanced material and more complex
problems.
The book concerns theoretical and numerical aspects of systems of conservation laws, which can be considered as a
mathematical model for the flows of inviscid compressible fluids. Five leading specialists in this area give an overview of
the recent results, which include: kinetic methods, non-classical shock waves, viscosity and relaxation methods, aposteriori error estimates, numerical schemes of higher order on unstructured grids in 3-D, preconditioning and
symmetrization of the Euler and Navier-Stokes equations. This book will prove to be very useful for scientists working in
mathematics, computational fluid mechanics, aerodynamics and astrophysics, as well as for graduate students, who want
to learn about new developments in this area.
Advanced numerical simulations that use adaptive mesh refinement (AMR) methods have now become routine in
engineering and science. Originally developed for computational fluid dynamics applications these methods have
propagated to fields as diverse as astrophysics, climate modeling, combustion, biophysics and many others. The
underlying physical models and equations used in these disciplines are rather different, yet algorithmic and
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implementation issues facing practitioners are often remarkably similar. Unfortunately, there has been little effort to
review the advances and outstanding issues of adaptive mesh refinement methods across such a variety of fields. This
book attempts to bridge this gap. The book presents a collection of papers by experts in the field of AMR who analyze
past advances in the field and evaluate the current state of adaptive mesh refinement methods in scientific computing.
The ideal resource for promoting active learning in flipped classroom environments, Calculus: Multivariable, 8th Edition brings calculus to real
life with relevant examples and a variety of problems with applications from the physical sciences, economics, health, biology, engineering,
and economics. Emphasizing the Rule of Four—viewing problems graphically, numerically, symbolically, and verbally—this popular textbook
provides students with numerous opportunities to master key mathematical concepts and apply critical thinking skills to reveal solutions to
mathematical problems. Developed by Calculus Consortium based at Harvard University, Calculus: Multivariable uses a student-friendly
approach that highlights the practical value of mathematics while reinforcing both the conceptual understanding and computational skills
required to reduce complicated problems to simple procedures. The new eighth edition further reinforces the Rule of Four, offers additional
problem sets and updated examples, and supports complex, multi-part questions through new visualizations and graphing questions powered
by GeoGebra.
Drug prescribing errors are a common cause of hospital admission, and adverse reactions can have devastating effects, some even fatal.
Pocket Prescriber Emergency Medicine is a concise, up-to-date prescribing guide containing all the "must have" information on a vast range
of drugs that staff from junior doctors to emergency nurses, nurse prescribers, paramedics and other pre-hospital providers may encounter in
the emergency setting. Key features: • A–Z list of over 500 of the most commonly prescribed drugs with each entry containing the key
prescribing information • Safety issues, warnings, drug errors and adverse effects • Practical guidance on drug selection, plus protocols and
resuscitation guidelines • Advice and reference information for complicated prescriptions • Concise management summaries for common
medical and surgical emergencies • Essential advice for pain relief—from acute pain management to procedural sedation • Clinically useful
reminders of key facts from basic pharmacology to acute poisoning syndromes Pocket Prescriber Emergency Medicine supplies all your
information needs concerning commonly prescribed drugs at a glance, enabling on-the-spot decision-making to provide the highest standard
of care whilst mitigating prescribing errors.
This plenary paper and the accompanying presentation have highlighted field problems involving fluid-structure interaction over a wide span
of Navy operations. Considering the vast size and versatility of the Navy's inventory, the cases presented represent examples of a much
larger problem. But even this limited set provides sufficient evidence that fluid-structure interaction does hinder the Navy's ability to
accomplish its missions. This survey has also established that there are no accurate and generally applicable design tools for addressing
these problems. In the majority of cases the state-of-practice is to either make ad-hoc adjustments and estimates based on historical
evidence, or conduct expensive focused tests directed at each specific problem and/or candidate solution. Unfortunately, these approaches
do not provide insight into the fundamental problem, and neither can be considered reliable regarding their likelihood of success. So the
opportunities for applying computational fluid-structure interaction modeling to Navy problems appear limitless. Scenarios range from the
"simple" resonant strumming of underwater and in-air cables, to the "self-contained" flow field and vibration of aircraft/ordnance bodies at
various Mach numbers, to violent underwater transient detonations and local hull structural collapse. Generally applicable and
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computationally tractable design-oriented models for these phenomena are of course still far in the future. But the Navy has taken the first
steps in that direction by sponsoring specialized numerical models, validation experiments tailored for specific applications, and conferences
such as this one.
This text serves as a cookbook for neural network solutions to practical problems using C++. It will enable those with moderate programming
experience to select a neural network model appropriate to solving a particular problem, and to produce a working program implementing that
network. The book provides guidance along the entire problem-solving path, including designing the training set, preprocessing variables,
training and validating the network, and evaluating its performance. Though the book is not intended as a general course in neural networks,
no background in neural works is assumed and all models are presented from the ground up. The principle focus of the book is the three
layer feedforward network, for more than a decade as the workhorse of professional arsenals. Other network models with strong performance
records are also included. Bound in the book is an IBM diskette that includes the source code for all programs in the book. Much of this code
can be easily adapted to C compilers. In addition, the operation of all programs is thoroughly discussed both in the text and in the comments
within the code to facilitate translation to other languages.
The IUTAM Symposium on Flow in Collapsible Tubes and Past Other Highly Compliant Boundaries was held on 26-30 March, 2001, at the
University of Warwick. As this was the first scientific meeting of its kind we considered it important to mark the occasion by producing a book.
Accordingly, at the end of the Symposium the Scientific Committee met to discuss the most appropriate format for the book. We wished to
avoid the format of the conventional conference book consisting of a large number of short articles of varying quality. It was agreed that
instead we should produce a limited number of rigorously refereed and edited articles by selected participants who would aim to sum up the
state of the art in their particular research area. The outcome is the present book. Peter W. Ca rpenter, Warwick Timothy J. Pedley,
Cambridge May, 2002. VB SCIENTIFIC COMMITTEE Co-Chair: P.W. Carpenter, Engineering, Warwiek, UK Co-Chair: TJ. Pedley, DAMTP,
Cambridge, UK V.V. Babenko, Hydromechanics, Kiev, Ukraine R. Bannasch, Bionik & Evolutionstechnik, TU Berlin, Germany C.D. Bertram,
Biomedical Engineering, New South Wales, Australia M. Gad-el-Hak, Aerospace & Mechanical Engineering, Notre Dame, USA J.B. Grotberg,
Biomedical Engineering, Michigan, USA. R.D. Kamm, Mechanical Engineering, MIT, USA Y. Matsuzaki, Aerospace Engineering, N agoya,
Japan P.K. Sen, Applied Mechanics, IIT Delhi, India L. van Wijngaarden, Twente, Netherlands K-S. Yeo, Mechanical Engineering, NU
Singapore.
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