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"This book is mainly focused on the recent achievements
and applications in the field of control and analysis for
complex systems with a special emphasis on how to
solve various control design and/or observer design
problems for nonlinear systems, interconnected systems,
and singular systems and involves modeling, non-ideal
systems and applications, synchronization, and control
for nonlinear systems, such as mechanical, electrical,
electromechanical, mechatronic, and very complex
systems"--

"Analytical System Dynamics: Modeling and Simulation”
combines results from analytical mechanics and system
dynamics to develop an approach to modeling
constrained multidiscipline dynamic systems. This
combination yields a modeling technique based on the
energy method of Lagrange, which in turn, results in a
set of differential-algebraic equations that are suitable for
numerical integration. Using the modeling approach
presented in this book enables one to model and
simulate systems as diverse as a six-link, closed-loop
mechanism or a transistor power amplifier.

A unique combination of theoretical knowledge and
practical analysis experience Derived from Yoshihide
Hases Handbook of Power Systems Engineering, 2nd
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Edition, this'book provides readers with everything they
need to know about power system dynamics. Presented
in three parts, it covers power system theories,
computation theories, and how prevailed engineering
platforms can be utilized for various engineering works. It
features many illustrations based on ETAP to help
explain the knowledge within as much as possible.
Recompiling all the chapters from the previous book,
Power System Dynamics with Computer Based Modeling
and Analysis offers nineteen new and improved content
with updated information and all new topics, including
two new chapters on circuit analysis which help
engineers with non-electrical engineering backgrounds.
Topics covered include: Essentials of Electromagnetism;
Complex Number Notation (Symbolic Method) and
Laplace-transform; Fault Analysis Based on Symmetrical
Components; Synchronous Generators; Induction-motor;
Transformer; Breaker; Arrester; Overhead-line; Power
cable; Steady-State/Transient/Dynamic Stability; Control
governor; AVR; Directional Distance Relay and R-X
Diagram; Lightning and Switching Surge Phenomena;
Insulation Coordination; Harmonics; Power Electronics
Applications (Devices, PE-circuit and Control) and more.
Combines computer modeling of power systems,
including analysis techniques, from an engineering
consultants perspective Uses practical analytical
software to help teach how to obtain the relevant data,
formulate what-if cases, and convert data analysis into
meaningful information Includes mathematical details of
power system analysis and power system dynamics

Power System Dynamics with Computer-Based
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Modeling and Analysis will appeal to all power system
engineers as well as engineering and electrical
engineering students.

This new interdisciplinary work presents system
dynamics as a powerful approach to enable analysts
build simulation models of social systems, with a view
toward enhancing decision making. Grounded in the
feedback perspective of complex systems, the book
provides a practical introduction to system dynamics,
and covers key concepts such as stocks, flows, and
feedback. Societal challenges such as predicting the
impact of an emerging infectious disease, estimating
population growth, and assessing the capacity of health
services to cope with demographic change can all
benefit from the application of computer simulation. This
text explains important building blocks of the system
dynamics approach, including material delays, stock
management heuristics, and how to model effects
between different systemic elements. Models from
epidemiology, health systems, and economics are
presented to illuminate important ideas, and the R
programming language is used to provide an open-
source and interoperable way to build system dynamics
models. System Dynamics Modeling with R also
describes hands-on techniques that can enhance client
confidence in system dynamic models, including model
testing, model analysis, and calibration. Developed from
the author’s course in system dynamics, this book is
written for undergraduate and postgraduate students of
management, operations research, computer science,

and applied mathematics. Its focus is on the fundamental
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building blocks of system dynamics models, and its
choice of R as a modeling language make it an ideal
reference text for those wishing to integrate system
dynamics modeling with related data analytic methods
and techniques.

This book presents the technical aspects of an economic
model used to examine issues of global economic
significance, such as the impact on the world economy of
changes in trade and environmental policy. The book
provides a number of studies using the model to
examine trade reform, growth and investment, climate
change, natural resources, technology, and demographic
change and migration.

An integrated presentation of both classical and modern
methods of systems modeling, response and control.
Includes coverage of digital control systems. Details
sample data systems and digital control. Provides
numerical methods for the solution of differential
equations. Gives in-depth information on the modeling of
physical systems and central hardware.

Coherent introduction to techniques also offers a guide
to the mathematical, numerical, and simulation tools of
systems analysis. Includes formulation of models,
analysis, and interpretation of results. 1995 edition.
Inspired by the leading authority in the field, the Centre
for Process Systems Engineering at Imperial College
London, this book includes theoretical developments,
algorithms, methodologies and tools in process systems
engineering and applications from the chemical, energy,
molecular, biomedical and other areas. It spans a whole

range of length scales seen in manufacturing industries,
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from molecular and nanoscale phenomena to enterprise-
wide optimization and control. As such, this will appeal to
a broad readership, since the topic applies not only to all
technical processes but also due to the interdisciplinary
expertise required to solve the challenge. The ultimate
reference work for years to come.

Welcome to the exciting and important field of dynamic
systems! Mastering the theory of dynamic systems
enables you to analyse and design dynamic systems of
various kinds, as control systems and signal processing
systems. This book gives a well written and easily
understandable introduction to the topic, and it is well
suited for introductory courses in BSc and in MSc
studies.

Dynamic Response of Linear Mechanical Systems:
Modeling, Analysis and Simulation can be utilized for a
variety of courses, including junior and senior-level
vibration and linear mechanical analysis courses. The
author connects, by means of a rigorous, yet intuitive
approach, the theory of vibration with the more general
theory of systems. The book features: A seven-step
modeling technique that helps structure the rather
unstructured process of mechanical-system modeling A
system-theoretic approach to deriving the time response
of the linear mathematical models of mechanical
systems The modal analysis and the time response of
two-degree-of-freedom systems—the first step on the
long way to the more elaborate study of multi-degree-of-
freedom systems—using the Mohr circle Simple, yet
powerful simulation algorithms that exploit the linearity of

the system for both single- and multi-degree-of-freedom
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systems Examples and exercises that rely on modern
computational toolboxes for both numerical and symbolic
computations as well as a Solutions Manual for
instructors, with complete solutions of a sample of end-of-
chapter exercises Chapters 3 and 7, on simulation,
include in each “Exercises” section a set of miniprojects
that require code-writing to implement the algorithms
developed in these chapters

Modeling and Analysis of Dynamic Systems, Third
Edition introduces MATLAB®, Simulink®, and
SimscapeTM and then utilizes them to perform symbolic,
graphical, numerical, and simulation tasks. Written for
senior level courses/modules, the textbook meticulously
covers techniques for modeling a variety of engineering
systems, methods of response analysis, and
introductions to mechanical vibration, and to basic
control systems. These features combine to provide
students with a thorough knowledge of the mathematical
modeling and analysis of dynamic systems. The Third
Edition now includes Case Studies, expanded coverage
of system identification, and updates to the
computational tools included.

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.
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A primer on modeling concepts and applications that is
specifically geared toward the environmental field.
Sections on modeling terminology, the uses of models,
the model-building process, and the interpretation of
output provide the foundation for detailed applications.
After an introduction to the basics of dynamic modeling,
the book leads students through an analysis of several
environmental problems, including surface-water
pollution, matter-cycling disruptions, and global warming.
The scientific and technical context is provided for each
problem, and the methods for analyzing and designing
appropriate modeling approaches is provided. While the
mathematical content does not exceed the level of a first-
semester calculus course, the book gives students all of
the background, examples, and practice exercises
needed both to use and understand environmental
modeling. It is suitable for upper-level undergraduate and
beginning-graduate level environmental professionals
seeking an introduction to modeling in their field.
Covers lumped network models of systems and their
behavior, equivalence and superposition in linear
networks, frequency response models, and coupling
devices

The topic of dynamic models tends to be splintered across
various disciplines, making it difficult to uniformly study the
subject. Moreover, the models have a variety of
representations, from traditional mathematical notations to
diagrammatic and immersive depictions. Collecting all of
these expressions of dynamic models, the Handbook of
Dynamic System Modeling explores a panoply of different
types of modeling methods available for dynamical systems.
Featuring an interdiscipligsgreyilztialanced approach, the



handbook focuses on both generalized dynamic knowledge
and specific models. It first introduces the general concepts,
representations, and philosophy of dynamic models, followed
by a section on modeling methodologies that explains how to
portray designed models on a computer. After addressing
scale, heterogeneity, and composition issues, the book
covers specific model types that are often characterized by
specific visual- or text-based grammars. It concludes with
case studies that employ two well-known commercial
packages to construct, simulate, and analyze dynamic
models. A complete guide to the fundamentals, types, and
applications of dynamic models, this handbook shows how
systems function and are represented over time and space
and illustrates how to select a particular model based on a
specific area of interest.

This text focuses on the use of smoothing methods for
developing and estimating differential equations following
recent developments in functional data analysis and building
on techniques described in Ramsay and Silverman (2005)
Functional Data Analysis. The central concept of a dynamical
system as a buffer that translates sudden changes in input
into smooth controlled output responses has led to
applications of previously analyzed data, opening up entirely
new opportunities for dynamical systems. The technical level
has been kept low so that those with little or no exposure to
differential equations as modeling objects can be brought into
this data analysis landscape. There are already many texts
on the mathematical properties of ordinary differential
equations, or dynamic models, and there is a large literature
distributed over many fields on models for real world
processes consisting of differential equations. However, a
researcher interested in fitting such a model to data, or a
statistician interested in the properties of differential
equations estimated frorr;)a%gnglzlvvill find rather less to work



with. This book fills that gap.

Suitable as a text for Chemical Process Dynamics or
Introductory Chemical Process Control courses at the
junior/senior level. This book aims to provide an introduction
to the modeling, analysis, and simulation of the dynamic
behavior of chemical processes.

Dynamic Modeling of Musculoskeletal Motion introduces
biomechanists to modern methods of modeling and analyzing
dynamic biomechanical systems in three dimensions. Using
vector kinematics, the reader is taught a systematic method
which significantly reduces the complexity of working with
multiple, moving limb segments in three dimensions.
Operations which usually require the application of differential
calculus are replaced by simple algebraic formulae. To derive
dynamical equations of motion, a practical introduction to
Kane's Method is given. Kane's Method builds upon the
foundation of vector kinematics and represents one of the
most exciting theoretical developments of the modern era.
Together, these techniques enable biomechanists to decipher
and model living systems with great realism, efficiency and
accuracy. Interwoven with the theoretical presentation are
chapters and examples which highlight the subtle differences
between inanimate linkages and the biomechanical systems
we seek to understand.

This textbook is ideal for a course in engineering systems
dynamics and controls. The work is a comprehensive
treatment of the analysis of lumped parameter physical
systems. Starting with a discussion of mathematical models in
general, and ordinary differential equations, the book covers
input/output and state space models, computer simulation
and modeling methods and techniques in mechanical,
electrical, thermal and fluid domains. Frequency domain
methods, transfer functions and frequency response are
covered in detail. The bogaléecgzqcludes with a treatment of



stability, feedback control (PID; lead-lag, root locus) and an
introduction to discrete time systems. This new edition
features many new and expanded sections on such topics as:
solving stiff systems, operational amplifiers, electrohydraulic
servovalves, using Matlab with transfer functions, using
Matlab with frequency response, Matlab tutorial and an
expanded Simulink tutorial. The work has 40% more end-of-
chapter exercises and 30% more examples.
MODELING OF DYNAMIC SYSTEMS takes a unique, up-to-
date approach to systems dynamics and related controls
coverage for undergraduate students and practicing
engineers. It focuses on the model development of
engineering problems rather than response analysis and
simulation once a model is available, though these are also
covered. Linear graphing and bond graph approaches are
both discussed, and computational tools are integrated
thoughout. Electrical, mechanical, fluid, and thermal domains
are covered, as are problems of multiple domains (mixed
systems); the unified and integrated approaches taken are
rapidly becoming the standard in the modeling of mechatronic
engineering systems.
Introduction to modeling and simulation - Models for dynamic
systems and systems similarity - Modeling of engineering
systems - Mechanical systems - Electrical systems - Fluid
systems - Thermal systems - Mixed discipline systems -
System dynamic response analysis - Frequency response -
Time response and digital simulation - Engineering
applications - System design and selection of components.
The simulation of complex, integrated engineering
systems is a core tool in industry which has been greatly
enhanced by the MATLAB and Simulink software
programs. The second edition of Dynamic Systems:
Modeling, Simulation, and Control teaches engineering
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students how to leverage powerful simulation
environments to analyze complex systems. Designed for
introductory courses in dynamic systems and control,
this textbook emphasizes practical applications through
numerous case studies--derived from top-level
engineering from the AMSE Journal of Dynamic
Systems. Comprehensive yet concise chapters introduce
fundamental concepts while demonstrating physical
engineering applications. Aligning with current industry
practice, the text covers essential topics such as
analysis, design, and control of physical engineering
systems, often composed of interacting mechanical,
electrical, and fluid subsystem components. Major topics
include mathematical modeling, system-response
analysis, and feedback control systems. A wide variety of
end-of-chapter problems--including conceptual problems,
MATLAB problems, and Engineering Application
problems--help students understand and perform
numerical simulations for integrated systems.

Process Modelling and Model Analysis describes the use
of models in process engineering. Process engineering
is all about manufacturing--of just about anything! To
manage processing and manufacturing systematically,
the engineer has to bring together many different
techniques and analyses of the interaction between
various aspects of the process. For example, process
engineers would apply models to perform feasibility
analyses of novel process designs, assess
environmental impact, and detect potential hazards or
accidents. To manage complex systems and enable

process design, the behavior of systems is reduced to
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simple mathematical forms. This book provides a
systematic approach to the mathematical development of
process models and explains how to analyze those
models. Additionally, there is a comprehensive
bibliography for further reading, a question and answer
section, and an accompanying Web site developed by
the authors with additional data and exercises.
Introduces a structured modeling methodology
emphasizing the importance of the modeling goal and
including key steps such as model verification,
calibration, and validation Focuses on novel and
advanced modeling techniques such as discrete, hybrid,
hierarchical, and empirical modeling lllustrates the
notions, tools, and techniques of process modeling with
examples and advances applications

This second edition sees the light three years after the
first one: too short a time to feel seriously concerned to
redesign the entire book, but sufficient to be challenged
by the prospect of sharpening our investigation on the
working of econometric dynamic models and to be
inclined to change the title of the new edition by dropping
the “Topics in” of the former edition. After considerable
soul searching we agreed to include several results
related to topics already covered, as well as additional
sections devoted to new and sophisticated techniques,
which hinge mostly on the latest research work on linear
matrix polynomials by the second author. This explains
the growth of chapter one and the deeper insight into
representation theorems in the last chapter of the book.
The role of the second chapter is that of providing a

bridge between the mathematical techniques in the
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backstage‘'and the econometric-profiles in the forefront of
dynamic modelling. For this purpose, we decided to add
a new section where the reader can find the stochastic
rationale of vector autoregressive specifications in
econometrics. The third (and last) chapter improves on
that of the first edition by re- ing the fruits of the thorough
analytic equipment previously drawn up.

Offers timely and comprehensive coverage of dynamic
system reliability theory This book focuses on hot issues
of dynamic system reliability, systematically introducing
the reliability modeling and analysis methods for systems
with imperfect fault coverage, systems with function
dependence, systems subject to deterministic or
probabilistic common-cause failures, systems subject to
deterministic or probabilistic competing failures, and
dynamic standby sparing systems. It presents recent
developments of such extensions involving reliability
modelling theory, reliability evaluation methods, and
features numerous case studies based on real-world
examples. The presented dynamic reliability theory can
enable a more accurate representation of actual complex
system behavior, thus more effectively guiding the
reliable design of real-world critical systems. Dynamic
System Reliability: Modelling and Analysis of Dynamic
and Dependent Behaviors begins by describing the
evolution from the traditional static reliability theory to the
dynamic system reliability theory, and provides a detailed
investigation of dynamic and dependent behaviors in
subsequent chapters. Although written for those with a
background in basic probability theory and stochastic

processes, the book includes a chapter reviewing the
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fundamentals that readers need to know in order to
understand contents of other chapters which cover
advanced topics in reliability theory and case studies.
The first book systematically focusing on dynamic
system reliability modelling and analysis theory Provides
a comprehensive treatment on imperfect fault coverage
(single-level/multi-level or modular), function
dependence, common cause failures (deterministic and
probabilistic), competing failures (deterministic and
probabilistic), and dynamic standby sparing Includes
abundant illustrative examples and case studies based
on real-world systems Covers recent advances in
combinatorial models and algorithms for dynamic system
reliability analysis Offers a rich set of references,
providing helpful resources for readers to pursue further
research and study of the topics Dynamic System
Reliability: Modelling and Analysis of Dynamic and
Dependent Behaviors is an excellent book for
undergraduate and graduate students, and engineers
and researchers in reliability and related disciplines.
This text is intended for a first course in dynamic
systems and is designed for use by sophomore and
junior majors in all fields of engineering, but principally
mechanical and electrical engineers. All engineers must
understand how dynamic systems work and what
responses can be expected from various physical
systems.

Modeling and Analysis of Dynamic Systems, Second
Edition introduces MATLAB®, Simulink®, and
SimscapeTM and then uses them throughout the text to

perform symbolic, graphical, numerical, and simulation
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tasks. Written for junior or seniof level courses, the
textbook meticulously covers techniques for modeling
dynamic systems, methods of response analysis, and
provides an introduction to vibration and control systems.
These features combine to provide students with a
thorough knowledge of the mathematical modeling and
analysis of dynamic systems. See What's New in the
Second Edition: Coverage of modeling and analysis of
dynamic systems ranging from mechanical to thermal
using Simscape Utilization of Simulink for linearization as
well as simulation of nonlinear dynamic systems
Integration of Simscape into Simulink for control system
analysis and design Each topic covered includes at least
one example, giving students better comprehension of
the subject matter. More complex topics are
accompanied by multiple, painstakingly worked-out
examples. Each section of each chapter is followed by
several exercises so that students can immediately apply
the ideas just learned. End-of-chapter review exercises
help in learning how a combination of different ideas can
be used to analyze a problem. This second edition of a
bestselling textbook fully integrates the MATLAB
Simscape Toolbox and covers the usage of Simulink for
new purposes. It gives students better insight into the
involvement of actual physical components rather than
their mathematical representations.

Drawing on sources from a wide range of disciplines, this
second volume of a two volume tutorial on systems
theory focuses on methodological issues of structural
equation modelling and the application of models to

empirical analysis of behavioral and social problems.
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Using MATLAB® and Simulink® to perform symbolic,
graphical, numerical, and simulation tasks, Modeling and
Analysis of Dynamic Systems provides a thorough
understanding of the mathematical modeling and
analysis of dynamic systems. It meticulously covers
techniques for modeling dynamic systems, methods of
response analysis, and vibration and control systems.
After introducing the software and essential
mathematical background, the text discusses
linearization and different forms of system model
representation, such as state-space form and input-
output equation. It then explores translational, rotational,
mixed mechanical, electrical, electromechanical,
pneumatic, liquid-level, and thermal systems. The
authors also analyze the time and frequency domains of
dynamic systems and describe free and forced vibrations
of single and multiple degree-of-freedom systems,
vibration suppression, modal analysis, and vibration
testing. The final chapter examines aspects of control
system analysis, including stability analysis, types of
control, root locus analysis, Bode plot, and full-state
feedback. With much of the material rigorously
classroom tested, this textbook enables undergraduate
students to acquire a solid comprehension of the subject.
It provides at least one example of each topic, along with
multiple worked-out examples for more complex topics.
The text also includes many exercises in each chapter to
help students learn firsthand how a combination of ideas
can be used to analyze a problem.

Dynamic Systems Biology Modeling and Simuation

consolidates and unifies classical and contemporary
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multiscale ‘methodologies for mathematical modeling and
computer simulation of dynamic biological systems —
from molecular/cellular, organ-system, on up to
population levels. The book pedagogy is developed as a
well-annotated, systematic tutorial — with clearly spelled-
out and unified nomenclature — derived from the
author’'s own modeling efforts, publications and teaching
over half a century. Ambiguities in some concepts and
tools are clarified and others are rendered more
accessible and practical. The latter include novel
qualitative theory and methodologies for recognizing
dynamical signatures in data using structural
(multicompartmental and network) models and graph
theory; and analyzing structural and measurement (data)
models for quantification feasibility. The level is basic-to-
intermediate, with much emphasis on biomodeling from
real biodata, for use in real applications. Introductory
coverage of core mathematical concepts such as linear
and nonlinear differential and difference equations,
Laplace transforms, linear algebra, probability, statistics
and stochastics topics; PLUS ....... The pertinent biology,
biochemistry, biophysics or pharmacology for modeling
are provided, to support understanding the amalgam of
“math modeling” with life sciences. Strong emphasis on
guantifying as well as building and analyzing biomodels:
includes methodology and computational tools for
parameter identifiability and sensitivity analysis;
parameter estimation from real data; model
distinguishability and simplification; and practical
bioexperiment design and optimization. Companion

website provides solutions and program code for
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examples and exercises using Matlab, Simulink, VisSim,
SimBiology, SAAMII, AMIGO, Copasi and SBML-coded
models. A full set of PowerPoint slides are available from
the author for teaching from his textbook. He uses them
to teach a 10 week quarter upper division course at
UCLA, which meets twice a week, so there are 20
lectures. They can easily be augmented or stretched for
a 15 week semester course. Importantly, the slides are
editable, so they can be readily adapted to a lecturer’s
personal style and course content needs. The lectures
are based on excerpts from 12 of the first 13 chapters of
DSBMS. They are designed to highlight the key course
material, as a study guide and structure for students
following the full text content. The complete PowerPoint
slide package (~25 MB) can be obtained by instructors
(or prospective instructors) by emailing the author
directly, at: joed@cs.ucla.edu

The purpose of this monograph is threefold. First,
mathematical models of the transient behavior of some
or all of the state variables describing the motion of
multiple-link flexible structures will be developed. The
structures which we have in mind consist of finitely many
interconnected flexible ele ments such as strings,
beams, plates and shells or combinations thereof and
are representative of trusses, frames, robot arms, solar
panels, antennae, deformable mirrors, etc. , currently in
use. For example, a typical subsys tem found in almost
all aircraft and space vehicles consists of beam, plate
and/or shell elements attached to each other in a rigid or
flexible manner. Due to limitations on their weights, the

elements themselves must be highly flexible, and due to
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limitations-on their initial configuration (i. e.", before de
ployment), those aggregates often have to contain
several links so that the substructure may be unfolded or
telescoped once it is deployed. The point of view we
wish to adopt is that in order to understand completely
the dynamic response of a complex elastic structure it is
not sufficient to con to take into account the sider only its
global motion but also necessary flexibility of individual
elements and the interaction and transmission of elastic
effects such as bending, torsion and axial deformations
at junctions where members are connected to each
other. The second object of this book is to provide
rigorous mathematical analyses of the resulting models.
Addressing topics from system elements and simple first-
and second-order systems to complex lumped- and
distributed-parameter models of practical machines and
processes, this work details the utility of systems
dynamics for the analysis and design of mechanical,
fluid, thermal and mixed engineering systems. It
emphasizes digital simulation and integrates frequency-
response methods throughout.;College or university
bookshops may order five or more copies at a special
student price, available on request.

In the summer of 2002, the Office of Naval Research
asked the Committee on Human Factors to hold a
workshop on dynamic social network and analysis. The
primary purpose of the workshop was to bring together
scientists who represent a diversity of views and
approaches to share their insights, commentary, and
critiques on the developing body of social network

analysis research and application. The secondary
Page 19/21



purpose was to provide sound models and applications
for current problems of national importance, with a
particular focus on national security. This workshop is
one of several activities undertaken by the National
Research Council that bears on the contributions of
various scientific disciplines to understanding and
defending against terrorism. The presentations were
grouped in four sessions a€" Social Network Theory
Perspectives, Dynamic Social Networks, Metrics and
Models, and Networked Worlds &€" each of which
concluded with a discussant-led roundtable discussion
among the presenters and workshop attendees on the
themes and issues raised in the session.

A user-friendly introduction to some of the most useful
analytical tools for model building, estimation, and
analysis, presenting key methods and examples.
Simulation modeling is increasingly integrated into
research and policy analysis of complex sociotechnical
systems in a variety of domains. Model-based analysis
and policy design inform a range of applications in fields
from economics to engineering to health care. This book
offers a hands-on introduction to key analytical methods
for dynamic modeling. Bringing together tools and
methodologies from fields as diverse as computational
statistics, econometrics, and operations research in a
single text, the book can be used for graduate-level
courses and as a reference for dynamic modelers who
want to expand their methodological toolbox. The focus
IS on quantitative techniques for use by dynamic
modelers during model construction and analysis, and

the material presented is accessible to readers with a
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backgroundin college-level calculus and statistics. Each
chapter describes a key method, presenting an
introduction that emphasizes the basic intuition behind
each method, tutorial style examples, references to key
literature, and exercises. The chapter authors are all
experts in the tools and methods they present. The book
covers estimation of model parameters using quantitative
data; understanding the links between model structure
and its behavior; and decision support and optimization.
An online appendix offers computer code for
applications, models, and solutions to exercises.
Contributors Wenyi An, Edward G. Anderson Jr., Yaman
Barlas, Nishesh Chalise, Robert Eberlein, Hamed
Ghoddusi, Winfried Grassmann, Peter S. Hovmand,
Mohammad S. Jalali, Nitin Joglekar, David Keith, Juxin
Liu, Erling Moxnes, Rogelio Oliva, Nathaniel D. Osgood,
Hazhir Rahmandad, Raymond Spiteri, John Sterman,
Jeroen Struben, Burcu Tan, Karen Yee, Goneng Ycel
Using an easy-to-follow, intuitive approach, Dynamic
Systems: Modeling and Analysis emphasizes the latest
modeling and analysis techniques. Its emphasis on the
fundamentals, many thoroughly worked examples, and
frequent use of free body and effective force diagrams,
better prepares students for subsequent courses. The
essential mathematical background is covered in detalil,
and a variety of applications from mechanical to
electrical engineering makes this an ideal text for a
variety of engineering disciplines.
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