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This volume presents a collection of problems and
solutions in differential geometry with applications.
Both introductory and advanced topics are
introduced in an easy-to-digest manner, with the
materials of the volume being self-contained. In
particular, curves, surfaces, Riemannian and pseudo-
Riemannian manifolds, Hodge duality operator,
vector fields and Lie series, differential forms, matrix-
valued differential forms, Maurer–Cartan form, and
the Lie derivative are covered. Readers will find
useful applications to special and general relativity,
Yang–Mills theory, hydrodynamics and field theory.
Besides the solved problems, each chapter contains
stimulating supplementary problems and software
implementations are also included. The volume will
not only benefit students in mathematics, applied
mathematics and theoretical physics, but also
researchers in the field of differential geometry.
Request Inspection Copy
This book was first published in 1991. It considers
the concepts and theories relating to mostly aqueous
systems of activity coefficients.
This book describes several tractable theories for
fluid flow in porous media. The important
mathematical quations about structural stability and
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spatial decay are address. Thermal convection and
stability of other flows in porous media are covered.
A chapter is devoted to the problem of stability of
flow in a fluid overlying a porous layer. Nonlinear
wave motion in porous media is analysed. In
particular, waves in an elastic body with voids are
investigated while acoustic waves in porous media
are also analysed in some detail. A chapter is
enclosed on efficient numerical methods for solving
eigenvalue problems which occur in stability
problems for flows in porous media. Brian Straughan
is a professor at the Department of Mathemactical
Sciences at Durham University, United Kingdom.
Perturbation theory and in particular normal form
theory has shown strong growth in recent decades.
This book is a drastic revision of the first edition of
the averaging book. The updated chapters represent
new insights in averaging, in particular its relation
with dynamical systems and the theory of normal
forms. Also new are survey appendices on invariant
manifolds. One of the most striking features of the
book is the collection of examples, which range from
the very simple to some that are elaborate, realistic,
and of considerable practical importance. Most of
them are presented in careful detail and are
illustrated with illuminating diagrams.
The first comprehensive and up-to-date reference on
mechatronics, Robert Bishop’s The Mechatronics
Handbook was quickly embraced as the gold
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standard for the field. With updated coverage on all
aspects of mechatronics, The Mechatronics
Handbook, Second Edition is now available as a two-
volume set. Each installment offers focused
coverage of a particular area of mechatronics,
supplying a convenient and flexible source of
specific information. This seminal work is still the
most exhaustive, state-of-the-art treatment of the
field available. Mechatronics Systems, Sensors, and
Actuators: Fundamentals and Modeling presents an
overview of mechatronics, providing a foundation for
those new to the field and authoritative support for
seasoned professionals. The book introduces basic
definitions and the key elements and includes
detailed descriptions of the mathematical models of
the mechanical, electrical, and fluid subsystems that
comprise mechatronic systems. New chapters
include Mechantronics Engineering Curriculum
Design and Numerical Simulation. Discussion of the
fundamental physical relationships and mathematical
models associated with commonly used sensor and
actuator technologies complete the coverage.
Features Introduces the key elements of
mechatronics and discusses new directions Presents
the underlying mechanical and electronic
mathematical models comprising many mechatronic
systems Provides a detailed discussion of the
process of physical system modeling Covers time,
frequency, and sensor and actuator characteristics
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In this book the author presents the dynamical
systems in infinite dimension, especially those
generated by dissipative partial differential
equations. This book attempts a systematic study of
infinite dimensional dynamical systems generated by
dissipative evolution partial differential equations
arising in mechanics and physics and in other areas
of sciences and technology. This second edition has
been updated and extended.
System Dynamics is a cornerstone resource for
engineers faced with the evermore-complex job of
designing mechatronic systems involving any
number of electrical, mechanical, hydraulic,
pneumatic, thermal, and magnetic subsystems. This
updated Fourth Edition offers the latest coverage on
one of the most important design tools today-bond
graph modeling-the powerful, unified graphic
modeling language. The only comprehensive guide
to modeling, designing, simulating, and analyzing
dynamic systems comprising a variety of
technologies and energy domains, System
Dynamics, Fourth Edition continues the previous
edition's step-by-step approach to creating dynamic
models. (Midwest).
Substantially revised and updated, Computer
Methods for Engineering with MATLAB®
Applications, Second Edition presents equations to
describe engineering processes and systems. It
includes computer methods for solving these
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equations and discusses the nature and validity of
the numerical results for a variety of engineering
problems. This edition now uses MATLAB in its
discussions of computer solution. New to the Second
Edition Recent advances in computational software
and hardware A large number of MATLAB
commands and programs for solving exercises and
to encourage students to develop their own
computer programs for specific problems Additional
exercises and examples in all chapters New and
updated references The text follows a systematic
approach for obtaining physically realistic, valid, and
accurate results through numerical modeling. It
employs examples from many engineering areas to
explain the elements involved in the numerical
solution and make the presentation relevant and
interesting. It also incorporates a wealth of solved
exercises to supplement the discussion and illustrate
the ideas and methods presented. The book shows
how a computational approach can provide physical
insight and obtain inputs for the analysis and design
of practical engineering systems.
"This book provides a valuable resource by addressing the
most pressing issues facing cyber-security from both a
national and global perspective"--Provided by publisher.
Mechanical engineering, an engineering discipline born of the
needs of the industrial revolution, is once again asked to do
its substantial share in the call for industrial renewal. The
general call is urgent as we face profound issues of
productivity and competitiveness that require engineering solu
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tions, among others. The Mechanical Engineering Series
features graduate texts and research monographs intended
to address the need for informa tion in contemporary areas of
mechanical engineering. The series is conceived as a
comprehensive one that will cover a broad range of
concentrations important to mechanical engineering graduate
edu cation and research. We are fortunate to have a
distinguished roster of consulting editors, each an expert in
one of the areas of concentration. The names of the
consulting editors are listed on the front page of the volume.
The areas of concentration are applied mechanics,
biomechanics, computa tional mechanics, dynamic systems
and control, energetics, mechanics of material, processing,
thermal science, and tribology. Professor Leckie, the
consulting editor for applied mechanics, and I are pleased to
present this volume of the series: Kinematic and Dynamic
Simulation of Multibody Systems: The Real-Time Challenge
by Professors Garcia de Jal6n and Bayo. The selection of this
volume underscores again the interest of the Mechanical
Engineering Series to provide our readers with topical
monographs as well as graduate texts. Austin Texas
Frederick F. Ling v The first author dedicates this book to the
memory of Prof F. Tegerizo (t 1988), who introduced him to
kinematics.
Dynamics of Coupled Systems in High-Speed Railways:
Theory and Practice presents the relationship between
various coupled systems that can affect train operation,
including interaction between track and train, the pantograph-
catenary system and train, power supply system and train,
and airflow and train, with respect to the structure and
characteristics of high-speed railway. The overall simulation
optimization and control are achieved based on an analysis of
the dynamics generated by coupled systems in high-speed
trains, with a theoretical framework for the dynamics
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presented in the book. Presents the first book available on
the dynamics of coupled systems in high-speed trains
Provides a systematic view of high-speed vehicle dynamics,
covering the issues that are especially concerned for high
speed operations, such as high-speed pantograph and
catenary, aerodynamic characteristics and running stability of
high-speed trains Covers the optimization of dynamic
performance, the design of parameters, the simulation of high-
speed train service processes, and the identification of high-
speed train state and condition assessment
A textbook for engineers on the basic techniques in the
analysis and design of automatic control systems.
This book is devoted to the mathematical foundation of
boundary integral equations. The combination of ?nite
element analysis on the boundary with these equations has
led to very e?cient computational tools, the boundary element
methods (see e.g., the authors [139] and Schanz and
Steinbach (eds.) [267]). Although we do not deal with the
boundary element discretizations in this book, the material
presented here gives the mathematical foundation of these
methods. In order to avoid over generalization we have
con?ned ourselves to the treatment of elliptic boundary value
problems. The central idea of eliminating the ?eld equations
in the domain and - ducing boundary value problems to
equivalent equations only on the bou- ary requires the
knowledge of corresponding fundamental solutions, and this
idea has a long history dating back to the work of Green [107]
and Gauss [95, 96]. Today the resulting boundary integral
equations still serve as a major tool for the analysis and
construction of solutions to boundary value problems.
For today's students, learning to model the dynamics of
complex systems is increasingly important across nearly all
engineering disciplines. First published in 2001, Forbes T.
Brown's Engineering System Dynamics: A Unified Graph-
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Centered Approach introduced students to a unique and
highly successful approach to modeling system dynamics
using bond graphs. Updated with nearly one-third new
material, this second edition expands this approach to an
even broader range of topics. What's New in the Second
Edition? In addition to new material, this edition was
restructured to build students' competence in traditional linear
mathematical methods before they have gone too far into the
modeling that still plays a pivotal role. New topics include
magnetic circuits and motors including simulation with
magnetic hysteresis; extensive new material on the modeling,
analysis, and simulation of distributed-parameter systems;
kinetic energy in thermodynamic systems; and Lagrangian
and Hamiltonian methods. MATLAB® figures prominently in
this edition as well, with code available for download from the
Internet. This code includes simulations for problems that
appear in the later chapters as well as code for selected
thermodynamic substances. Using a step-by-step pedagogy
accompanied by abundant examples, graphs, illustrations,
case studies, guided exercises, and homework problems,
Engineering System Dynamics: A Unified Graph-Centered
Approach, Second Edition is a text that students will embrace
and continue to use well into their careers. While the first half
of the book is ideal for junior-level undergraduates, the entire
contents are suited for more advanced students.
System Dynamics includes the strongest treatment of
computational software and system simulation of any
available text, with its early introduction of MATLAB® and
Simulink®. The text's extensive coverage also includes
discussion of the root locus and frequency response plots,
among other methods for assessing system behavior in the
time and frequency domains, as well as topics such as
function discovery, parameter estimation, and system
identification techniques, motor performance evaluation, and
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system dynamics in everyday life. NEW! McGraw-Hill
Education's Connect, will also be available as an optional,
add on item - starting in June 2017. Connect is the only
integrated learning system that empowers students by
continuously adapting to deliver precisely what they need,
when they need it, how they need it, so that class time is
more effective. Connect allows the professor to assign
homework, quizzes, and tests easily and automatically grades
and records the scores of the student's work. Problems are
randomized to prevent sharing of answers an may also have
a "multi-step solution" which helps move the students'
learning along if they experience difficulty.
Multibody Systems Approach to Vehicle Dynamics aims to
bridge a gap between the subject of classical vehicle
dynamics and the general-purpose computer-based discipline
known as multibody systems analysis (MBS). The book
begins by describing the emergence of MBS and providing an
overview of its role in vehicle design and development. This is
followed by separate chapters on the modeling, analysis, and
post-processing capabilities of a typical simulation software;
the modeling and analysis of the suspension system; tire
force and moment generating characteristics and subsequent
modeling of these in an MBS simulation; and the modeling
and assembly of the rest of the vehicle, including the anti-roll
bars and steering systems. The final two chapters deal with
the simulation output and interpretation of results, and a
review of the use of active systems to modify the dynamics in
modern passenger cars. This book intended for a wide
audience including not only undergraduate, postgraduate and
research students working in this area, but also practicing
engineers in industry who require a reference text dealing
with the major relevant areas within the discipline. Full of
practical examples and applications Uses industry standard
ADAMS software based applications Guides readers from
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modelling suspension movement through to full vehicle
models able to perform handling manoeuvres
State-of-the-art in qualitative theory of functional
differential equations; Most of the new material has
never appeared in book form and some not even in
papers; Second edition updated with new topics and
results; Methods discussed will apply to other equations
and applications
New technologies and standards are emerging which will
have a dramatic effect on the design and implementation
of future industrial control systems. New tools and
techniques are needed to design and model systems,
such as UML and modern fieldbus technology. The new
IEC 61499 standard has been developed specifically to
model distributed control systems, defining concepts and
models so that software in the form of function blocks
can be interconnected to define the behavior of a
distributed control system. This book provides a concise
yet thorough introduction to the main concepts and
models defined in the IEC 61499 standard and
particularly the use of function blocks. Incorporating
industrially relevant examples to show how these can be
applied, the book is ideal as a user-guide for the
application of the standard for modelling distributed
systems. It is also, particularly relevant to those working
in industrial control, software engineering, mechatronics
and manufacturing systems.
The fourth edition of Embedded Systems takes a big
leap from the fundamentals of hardware to Edge
Computing, Embedded IoT & Embedded AI. The book
discusses next generation embedded systems topics,
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such as embedded SoC, Exascale computing systems
and embedded systems’ tensor processing units. This
thoroughly updated edition serves as a textbook for
engineering students and reference book for students of
software-training institutions and embedded-systems-
design professionals. Salient Features: 1. New chapters
on IoT system architecture and design & Embedded AI
2. Case studies, such as, of Automatic Chocolate
Vending Machine and Automobile Cruise Control 3.
Bloom’s Taxonomy-based chapter structure 4. Rich
Pedagogy o 1000+ Self-assessment questions o 150+
MCQs o 220+ Review questions o 200+ Practice
exercises
This book on the dynamics of rail vehicles is developed
from the manuscripts for a class with the same name at
TU Berlin. It is directed mainly to master students with
pre-knowledge in mathematics and mechanics and
engineers that want to learn more. The important
phenomena of the running behaviour of rail vehicles are
derived and explained. Also recent research results and
experience from the operation of rail vehicles are
included. One focus is the description of the complex
wheel-rail contact phenomena that are essential to
understand the concept of running stability and curving.
A reader should in the end be able to understand the
background of simulation tools that are used by the
railway industry and universities today.
This text presents the basic theory and practice of
system dynamics. It introduces the modeling of dynamic
systems and response analysis of these systems, with
an introduction to the analysis and design of control
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systems. KEY TOPICS Specific chapter topics include
The Laplace Transform, mechanical systems, transfer-
function approach to modeling dynamic systems, state-
space approach to modeling dynamic systems, electrical
systems and electro-mechanical systems, fluid systems
and thermal systems, time domain analyses of dynamic
systems, frequency domain analyses of dynamic
systems, time domain analyses of control systems, and
frequency domain analyses and design of control
systems. For mechanical and aerospace engineers.
Understand why fatigue happens and how to model,
simulate, design and test for it with this practical, industry-
focused reference Written to bridge the technology gap
between academia and industry, the Metal Fatigue
Analysis Handbook presents state-of-the-art fatigue
theories and technologies alongside more commonly
used practices, with working examples included to
provide an informative, practical, complete toolkit of
fatigue analysis. Prepared by an expert team with
extensive industrial, research and professorial
experience, the book will help you to understand: Critical
factors that cause and affect fatigue in the materials and
structures relating to your work Load and stress analysis
in addition to fatigue damage-the latter being the sole
focus of many books on the topic How to design with
fatigue in mind to meet durability requirements How to
model, simulate and test with different materials in
different fatigue scenarios The importance and
limitations of different models for cost effective and
efficient testing Whilst the book focuses on theories
commonly used in the automotive industry, it is also an
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ideal resource for engineers and analysts in other
disciplines such as aerospace engineering, civil
engineering, offshore engineering, and industrial
engineering. The only book on the market to address
state-of-the-art technologies in load, stress and fatigue
damage analyses and their application to engineering
design for durability Intended to bridge the technology
gap between academia and industry-written by an expert
team with extensive industrial, research and professorial
experience in fatigue analysis and testing An advanced
mechanical engineering design handbook focused on the
needs of professional engineers within automotive,
aerospace and related industrial disciplines
The book presents the methodology applicable to the
modeling and analysis of a variety of dynamic systems,
regardless of their physical origin. It includes detailed
modeling of mechanical, electrical, electro-mechanical,
thermal, and fluid systems. Models are developed in the
form of state-variable equations, input-output differential
equations, transfer functions, and block diagrams. The
Laplace-transform is used for analytical solutions.
Computer solutions are based on MATLAB and Simulink.
This book presents a coherent framework for
understanding the dynamics of piecewise-smooth and
hybrid systems. An informal introduction expounds the
ubiquity of such models via numerous. The results are
presented in an informal style, and illustrated with many
examples. The book is aimed at a wide audience of
applied mathematicians, engineers and scientists at the
beginning postgraduate level. Almost no mathematical
background is assumed other than basic calculus and
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algebra.
Analytical solutions to the orbital motion of celestial
objects have been nowadays mostly replaced by
numerical solutions, but they are still irreplaceable
whenever speed is to be preferred to accuracy, or to
simplify a dynamical model. In this book, the most
common orbital perturbations problems are
discussed according to the Lie transforms method,
which is the de facto standard in analytical orbital
motion calculations.
This text is an advancement of the theory of vibration
protection of mechanical systems with lumped and
distributed parameters. The book offers various
concepts and methods of solving vibration protection
problems, discusses the advantages and
disadvantages of different methods, and the fields of
their effective applications. Fundamental approaches
of vibration protection, which are considered in this
book, are the passive, parametric and optimal active
vibration protection. The passive vibration protection
is based on vibration isolation, vibration damping
and dynamic absorbers. Parametric vibration
protection theory is based on the Shchipanov-Luzin
invariance principle. Optimal active vibration
protection theory is based on the Pontryagin
principle and the Krein moment method. The book
also contains special topics such as suppression of
vibrations at the source of their occurrence and the
harmful influence of vibrations on humans.“p>
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Numerous examples, which illustrate the theoretical
ideas of each chapter, are included. This book is
intended for graduate students and engineers. It is
assumed that a reader has working knowledge of
theory of vibrations, differential equations,
andcomplex analysis. About the Authors. Igor A
Karnovsky, Ph.D., Dr. Sci., is a specialist in
structural analysis, theory of vibration and optimal
control of vibration. He has 40 years of experience in
research, teaching and consulting in this field, and is
the author of more than 70 published scientific
papers, including two books in Structural Analysis
(published with Springer in 2010-2012) and three
handbooks in Structural Dynamics (published with
McGraw Hill in 2001-2004). He also holds a number
of vibration-control-related patents. Evgeniy Lebed,
Ph.D., is a specialist in applied mathematics and
engineering. He has 10 years of experience in
research, teaching and consulting in this field. The
main sphere of his research interests are qualitative
theory of differential equations, integral transforms
and frequency-domain analysis with application to
image and signal processing. He is the author of 15
published scientific papers and a US patent (2015).
The term antiplane was introduced by L. N. G.
FlLON to describe such problems as tension, push,
bending by couples, torsion, and flexure by a
transverse load. Looked at physically these
problems differ from those of plane elasticity already
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treated * in that certain shearing stresses no longer
vanish. This book is concerned with antiplane elastic
systems in equilibrium or in steady motion within the
framework of the linear theory, and is based upon
lectures given at the Royal Naval College,
Greenwich, to officers of the Royal Corps of Naval
Constructors, and on technical reports recently
published at the Mathematics Research Center,
United States Army. My aim has been to tackle each
problem, as far as possible, by direct rather than
inverse or guessing methods. Here the complex
variable again assumes an important role by
simplifying equations and by introducing order into
much of the treatment of anisotropic material. The
work begins with an introduction to tensors by an
intrinsic method which starts from a new and simple
definition. This enables elastic properties to be
stated with conciseness and physical clarity. This
course in no way commits the reader to the
exclusive use of tensor calculus, for the structure so
built up merges into a more familiar form.
Nevertheless it is believed that the tensor methods
outlined here will prove useful also in other branches
of applied mathematics.
The book presents an avant-garde and
interdisciplinary technical-entrepreneurial approach
for ensuring sustainability by bringing a Systems
Engineering (SE) novel mechanism applied to
telemedicine context making use of space
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technologies into the light. The distinctive theory
from herein incorporates the international expertise
of the author, Cristian Vizitiu, on SE and
entrepreneurship within space field. This book
targets a comprehensive SE technical solution,
enriched with knowledge management &
entrepreneurial assessment psychometric
instruments for Corporate Entrepreneurship (CE)
stimulation, to achieve sustainable services based
on user-centered approach.
This best-selling classical mechanics text, written for
the advanced undergraduate one- or two-semester
course, provides a complete account of the classical
mechanics of particles, systems of particles, and
rigid bodies. Vector calculus is used extensively to
explore topics.The Lagrangian formulation of
mechanics is introduced early to show its powerful
problem solving ability.. Modern notation and
terminology are used throughout in support of the
text's objective: to facilitate students' transition to
advanced physics and the mathematical formalism
needed for the quantum theory of physics.
CLASSICAL DYNAMICS OF PARTICLES AND
SYSTEMS can easily be used for a one- or two-
semester course, depending on the instructor's
choice of topics. Important Notice: Media content
referenced within the product description or the
product text may not be available in the ebook
version.
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System DynamicsPrentice Hall
This SpringerBrief discusses the rise of the smart
grid from the perspective of computing and
communications. It explains how current and next-
generation network technology and methodologies
help recognize the potential that the smart grid
initiative promises. Chapters provide context on the
smart grid before exploring specific challenges
related to communication control and energy
management. Topics include control in
heterogeneous power supply, solutions for backhaul
and wide area networks, home energy management
systems, and technologies for smart energy
management systems. Designed for researchers
and professionals working on the smart grid,
Communication Challenges and Solutions in the
Smart Grid offers context and applications for the
common issues of this developing technology.
Advanced-level students interested in networking
and communications engineering will also find the
brief valuable.
This book treats nonlinear dynamics in both
Hamiltonian and dissipative systems. The emphasis
is on the mechanics for generating chaotic motion,
methods of calculating the transitions from regular to
chaotic motion, and the dynamical and statistical
properties of the dynamics when it is chaotic. The
new edition brings the subject matter in a rapidly
expanding field up to date, and has greatly
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expanded the treatment of dissipative dynamics to
include most important subjects.
This book presents a detailed examination of the
estimation techniques and problems in dynamic
systems. Containing several illustrations and
computer programs, the book promotes a better
understanding of system modelling and parameter
estimation. Parameter estimation involves
observation of a dynamic system to develop
mathematical models that represent the system
dynamics. With the increasing use of high speed
digital computers, elegant and innovative techniques
like filter error method, H° and artificial neural
networks are finding more and more use in
parameter estimation problems. The material is
presented in an accessible manner and enables the
user to implement and execute the programs and,
therefore, gain first-hand experience of the
estimation progress.
Beginning with realistic mathematical or verbal
models of physical or biological phenomena, the
author derives tractable models for further
mathematical analysis or computer simulations. For
the most part, derivations are based on perturbation
methods, and the majority of the text is devoted to
careful derivations of implicit function theorems, the
method of averaging, and quasi-static state
approximation methods. The duality between
stability and perturbation is developed and used,
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relying heavily on the concept of stability under
persistent disturbances. Relevant topics about linear
systems, nonlinear oscillations, and stability methods
for difference, differential-delay, integro-differential
and ordinary and partial differential equations are
developed throughout the book. For the second
edition, the author has restructured the chapters,
placing special emphasis on introductory materials in
Chapters 1 and 2 as distinct from presentation
materials in Chapters 3 through 8. In addition, more
material on bifurcations from the point of view of
canonical models, sections on randomly perturbed
systems, and several new computer simulations
have been added.
Very hot area with a wide range of applications;
Gives complete numerical analysis and recipes,
which will enable readers to quickly apply the
techniques to real problems; Includes two new
techniques pioneered by Osher and Fedkiw; Osher
and Fedkiw are internationally well-known
researchers in this area
Birgitte Snabe analyzes how system dynamics
modeling can be used in learning processes that
focus on the transfer of the insights and reasoning
behind a strategy forming process. In a second step,
she shows how it can support the refining of
implementation plans. A case study in action
research tradition completes the theoretical
discussions. Its subject is the building up of a large
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international company’s R&D resources in low-cost
countries.
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