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Structures and Fracture ebook Collection contains 5 of our best-selling titles, providing
the ultimate reference for every structural engineer's library. Get access to over 3000
pages of reference material, at a fraction of the price of the hard-copy books. This CD
contains the complete ebooks of the following 5 titles: Zerbst, Fitness-for-Service
Fracture Assessment for Structures, 9780080449470 Giurgiutiu, Structural Health
Monitoring, 9780120887606 Fahy, Sound & Structural Vibration 2nd Edition,
9780123736338 Yang, Stress, Strain and Structural Dynamics, 9780127877679 RaviChandar, Dynamic Fracture , 9780080443522 *Five fully searchable titles on one CD
providing instant access to the ULTIMATE library of engineering materials for structural
engineers and professionals. *3000 pages of practical and theoretical structural
dynamics and fracture information in one portable package. *Incredible value at a
fraction of the cost of the print books
Featuring outstanding coverage of linear and non-linear single degree-of-freedom and
multi-degree-of-freedom systems, this book teaches the use of vibration principles in a
broad spectrum of applications. In this introduction for undergraduate students, authors
Balakumar Balachandran and Edward B. Magrab present vibration principles in a
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general context and illustrate the use of these principles through carefully chosen
examples from different disciplines. Their balanced approach integrates principles of
linear and nonlinear vibrations with modeling, analysis, prediction, and measurement so
that physical understanding of the vibratory phenomena and their relevance for
engineering design can be emphasized. The authors also provide design guidelines
that are applicable to a wide range of vibratory systems. MATLAB is thoroughly
integrated throughout the text.
Mechanical engineering, an engineering discipline borne 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 solutions, among others. The Mechanical
Engineering Series features graduate texts and research monographs intended to
address the need for information in con temporary areas of mechanical engineering.
The series is conceived as a comprehensive one that covers a broad range of
concentrations important to mechanical engineering graduate education and research.
We are fortunate to have a distinguished roster of consulting editors on the advisory
board, each an expert in one of the areas of concen tration. The names of the
consulting editors are listed on the next page of this volume. The areas of concentration
are: applied mechanics; bio mechanics; computational mechanics; dynamic systems
and control; energetics; mechanics of materials; processing; thermal science; and
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tribology. Professor Marshek, the consulting editor for dynamic systems and control,
and I are pleased to present the second edition of Vibration of Discrete and Continuous
Systems by Professor Shabana. We note that this is the second of two volumes. The
first deals with the theory of vibration.
Stress, Strain, and Structural Dynamics is a comprehensive and definitive reference to
statics and dynamics of solids and structures, including mechanics of materials,
structural mechanics, elasticity, rigid-body dynamics, vibrations, structural dynamics,
and structural controls. This text integrates the development of fundamental theories,
formulas and mathematical models with user-friendly interactive computer programs,
written in the powerful and popular MATLAB. This unique merger of technical
referencing and interactive computing allows instant solution of a variety of engineering
problems, and in-depth exploration of the physics of deformation, stress and motion by
analysis, simulation, graphics, and animation. This book is ideal for both professionals
and students dealing with aerospace, mechanical, and civil engineering, as well as
naval architecture, biomechanics, robotics, and mechtronics. For engineers and
specialists, the book is a valuable resource and handy design tool in research and
development. For engineering students at both undergraduate and graduate levels, the
book serves as a useful study guide and powerful learning aid in many courses. And for
instructors, the book offers an easy and efficient approach to curriculum development
and teaching innovation. Combines knowledge of solid mechanics--including both
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statics and dynamics, with relevant mathematical physics and offers a viable solution
scheme. Will help the reader better integrate and understand the physical principles of
classical mechanics, the applied mathematics of solid mechanics, and computer
methods. The Matlab programs will allow professional engineers to develop a wider
range of complex engineering analytical problems, using closed-solution methods to
test against numerical and other open-ended methods. Allows for solution of higher
order problems at earlier engineering level than traditional textbook approaches.
This book provides students with the opportunity to improve their programming skills
using the MATLAB environment to implement algorithms and the use of MATLAB as a
tool in solving problems in engineering. An introduction to MATLAB basics is presented
along with MATLAB commands. MATLAB is considered as the software of choice.
MATLAB can be used interactively and has an inventory of routines, called as
functions, which minimize the task of programming even more. In the computational
aspects, MATLAB has emerged as a very powerful tool for numerical computations
involved in engineering topics. The idea of computer-aided design and analysis using
MATLAB with the Symbolic Math Tool box and the control systems tool box has been
incorporated. Many solved problems are presented that demonstrate the application of
MATLAB to the analysis of problems in control systems, basic engineering mechanics:
statics and dynamics, mechanical vibrations, electrical circuits, and numerical methods.
Presentations are limited to very basic topics to serve as an introduction to advanced
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topics in those areas of discipline. The numerous worked examples and unsolved
exercise problems are intended to provide the reader with an awareness of the general
applicability of MATLAB. An extensive bibliography to guide the student to further
sources of information on engineering topics covered in this book using MATLAB is
provided at the end of the book. All end-of chapter problems are fully solved in the
Solution Manual available only to Instructors. Contents: 1. INTRODUCTION 2.
MATLAB BASICS 3. MATLAB TUTORIAL 4. DIRECT NUMERICAL INTEGRATION
METHODS.
A modern and unified treatment of the mechanics, planning, and control of robots,
suitable for a first course in robotics.
Data-driven dynamical systems is a burgeoning field?it connects how measurements of
nonlinear dynamical systems and/or complex systems can be used with wellestablished methods in dynamical systems theory. This is a critically important new
direction because the governing equations of many problems under consideration by
practitioners in various scientific fields are not typically known. Thus, using data alone
to help derive, in an optimal sense, the best dynamical system representation of a given
application allows for important new insights. The recently developed dynamic mode
decomposition (DMD) is an innovative tool for integrating data with dynamical systems
theory. The DMD has deep connections with traditional dynamical systems theory and
many recent innovations in compressed sensing and machine learning. Dynamic Mode
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Decomposition: Data-Driven Modeling of Complex Systems, the first book to address
the DMD algorithm, presents a pedagogical and comprehensive approach to all aspects
of DMD currently developed or under development; blends theoretical development,
example codes, and applications to showcase the theory and its many innovations and
uses; highlights the numerous innovations around the DMD algorithm and
demonstrates its efficacy using example problems from engineering and the physical
and biological sciences; and provides extensive MATLAB code, data for intuitive
examples of key methods, and graphical presentations.
Highlighting the new aspects of MATLAB® 7.10 and expanding on many existing
features, MATLAB® Primer, Eighth Edition shows you how to solve problems in
science, engineering, and mathematics. Now in its eighth edition, this popular primer
continues to offer a hands-on, step-by-step introduction to using the powerful tools of
MATLAB. New to the Eighth Edition A new chapter on object-oriented programming
Discussion of the MATLAB File Exchange window, which provides direct access to over
10,000 submissions by MATLAB users Major changes to the MATLAB Editor, such as
code folding and the integration of the Code Analyzer (M-Lint) into the Editor
Explanation of more powerful Help tools, such as quick help popups for functions via
the Function Browser The new bsxfun function A synopsis of each of the MATLAB Top
500 most frequently used functions, operators, and special characters The addition of
several useful features, including sets, logical indexing, isequal, repmat, reshape,
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varargin, and varargout The book takes you through a series of simple examples that
become progressively more complex. Starting with the core components of the
MATLAB desktop, it demonstrates how to handle basic matrix operations and
expressions in MATLAB. The text then introduces commonly used functions and
explains how to write your own functions, before covering advanced features, such as
object-oriented programming, calling other languages from MATLAB, and MATLAB
graphics. It also presents an in-depth look at the Symbolic Toolbox, which solves
problems analytically rather than numerically.
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 book concludes 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
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examples.
This introductory book covers the most fundamental aspects of linear vibration analysis
for mechanical engineering students and engineers. Consisting of five major topics,
each has its own chapter and is aligned with five major objectives of the book. It starts
from a concise, rigorous and yet accessible introduction to Lagrangian dynamics as a
tool for obtaining the governing equation(s) for a system, the starting point of vibration
analysis. The second topic introduces mathematical tools for vibration analyses for
single degree-of-freedom systems. In the process, every example includes a section
Exploring the Solution with MATLAB. This is intended to develop student's affinity to
symbolic calculations, and to encourage curiosity-driven explorations. The third topic
introduces the lumped-parameter modeling to convert simple engineering structures
into models of equivalent masses and springs. The fourth topic introduces
mathematical tools for general multiple degrees of freedom systems, with many
examples suitable for hand calculation, and a few computer-aided examples that
bridges the lumped-parameter models and continuous systems. The last topic
introduces the finite element method as a jumping point for students to understand the
theory and the use of commercial software for vibration analysis of real-world
structures.
Chaos and nonlinear dynamics initially developed as a new emergent field with its
foundation in physics and applied mathematics. The highly generic, interdisciplinary
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quality of the insights gained in the last few decades has spawned myriad applications
in almost all branches of science and technology—and even well beyond. Wherever
quantitative modeling and analysis of complex, nonlinear phenomena is required, chaos
theory and its methods can play a key role. This volume concentrates on reviewing the
most relevant contemporary applications of chaotic nonlinear systems as they apply to
the various cutting-edge branches of engineering. The book covers the theory as
applied to robotics, electronic and communication engineering (for example chaos
synchronization and cryptography) as well as to civil and mechanical engineering,
where its use in damage monitoring and control is explored). Featuring contributions
from active and leading research groups, this collection is ideal both as a reference and
as a ‘recipe book’ full of tried and tested, successful engineering applications
The essential introduction to the principles and applications of feedback systems—now
fully revised and expanded This textbook covers the mathematics needed to model,
analyze, and design feedback systems. Now more user-friendly than ever, this revised
and expanded edition of Feedback Systems is a one-volume resource for students and
researchers in mathematics and engineering. It has applications across a range of
disciplines that utilize feedback in physical, biological, information, and economic
systems. Karl Åström and Richard Murray use techniques from physics, computer
science, and operations research to introduce control-oriented modeling. They begin
with state space tools for analysis and design, including stability of solutions, Lyapunov
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functions, reachability, state feedback observability, and estimators. The matrix
exponential plays a central role in the analysis of linear control systems, allowing a
concise development of many of the key concepts for this class of models. Åström and
Murray then develop and explain tools in the frequency domain, including transfer
functions, Nyquist analysis, PID control, frequency domain design, and robustness.
Features a new chapter on design principles and tools, illustrating the types of
problems that can be solved using feedback Includes a new chapter on fundamental
limits and new material on the Routh-Hurwitz criterion and root locus plots Provides
exercises at the end of every chapter Comes with an electronic solutions manual An
ideal textbook for undergraduate and graduate students Indispensable for researchers
seeking a self-contained resource on control theory
This text presents material common to a first course in vibration and the integration of
computational software packages into the development of the text material (specifically
makes use of MATLAB, MathCAD, and Mathematica). This allows solution of difficult
problems, provides training in the use of codes commonly used in industry, encourages
students to experiment with equations of vibration by allowing easy what if solutions.
This also allows students to make precision response plots, computation of
frequencies, damping ratios, and mode shapes. This encourages students to learn
vibration in an interactive way, to solidify the design components of vibration and to
integrate nonlinear vibration problems earlier in the text. The text explicitly addresses
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design by grouping design related topics into a single chapter and using optimization,
and it connects the computation of natural frequencies and mode shapes to the
standard eigenvalue problem, providing efficient and expert computation of the modal
properties of a system. In addition, the text covers modal testing methods, which are
typically not discussed in competing texts. software to include Mathematica and
MathCAD as well as MATLAB in each chapter, updated Engineering Vibration Toolbox
and web site; integration of the numerical simulation and computing into each topic by
chapter; nonlinear considerations added at the end of each early chapter through
simulation; additional problems and examples; and, updated solutions manual available
on CD for use in teaching. It uses windows to remind the reader of relevant facts
outside the flow of the text development. It introduces modal analysis (both theoretical
and experimental). It introduces dynamic finite element analysis. There is a separate
chapter on design and special sections to emphasize design in vibration.
The book serves both as a reference for various scaled models with corresponding
dimensionless numbers, and as a resource for learning the art of scaling. A special
feature of the book is the emphasis on how to create software for scaled models, based
on existing software for unscaled models. Scaling (or non-dimensionalization) is a
mathematical technique that greatly simplifies the setting of input parameters in
numerical simulations. Moreover, scaling enhances the understanding of how different
physical processes interact in a differential equation model. Compared to the existing
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literature, where the topic of scaling is frequently encountered, but very often in only a
brief and shallow setting, the present book gives much more thorough explanations of
how to reason about finding the right scales. This process is highly problem dependent,
and therefore the book features a lot of worked examples, from very simple ODEs to
systems of PDEs, especially from fluid mechanics. The text is easily accessible and
example-driven. The first part on ODEs fits even a lower undergraduate level, while the
most advanced multiphysics fluid mechanics examples target the graduate level. The
scientific literature is full of scaled models, but in most of the cases, the scales are just
stated without thorough mathematical reasoning. This book explains how the scales are
found mathematically. This book will be a valuable read for anyone doing numerical
simulations based on ordinary or partial differential equations.
This book goes beyond the scope of other works in the field with its thorough treatment
of applications in a wide variety of disciplines. The third edition features a new section
on constants of motion and symmetry and a new appendix on the Lorentz-Legendre
expansion.
Mechanical Vibrations, 6/e is ideal for undergraduate courses in Vibration Engineering.
Retaining the style of its previous editions, this text presents the theory, computational
aspects, and applications of vibrations in as simple a manner as possible. With an
emphasis on computer techniques of analysis, it gives expanded explanations of the
fundamentals, focusing on physical significance and interpretation that build upon
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students' previous experience. Each self-contained topic fully explains all concepts and
presents the derivations with complete details. Numerous examples and problems
illustrate principles and concepts.
An advanced look at vibration analysis with a focus on active vibration suppression As
modern devices, from cell phones to airplanes, become lighter and more flexible,
vibration suppression and analysis becomes more critical. Vibration with Control, 2nd
Edition includes modelling, analysis and testing methods. New topics include
metastructures and the use of piezoelectric materials, and numerical methods are also
discussed. All material is placed on a firm mathematical footing by introducing concepts
from linear algebra (matrix theory) and applied functional analysis when required. Key
features: Combines vibration modelling and analysis with active control to provide
concepts for effective vibration suppression. Introduces the use of piezoelectric
materials for vibration sensing and suppression. Provides a unique blend of practical
and theoretical developments. Examines nonlinear as well as linear vibration analysis.
Provides Matlab instructions for solving problems. Contains examples and problems.
PowerPoint Presentation materials and digital solutions manual available for instructors.
Vibration with Control, 2nd Edition is an ideal reference and textbook for graduate
students in mechanical, aerospace and structural engineering, as well as researchers
and practitioners in the field.
A Contemporary Approach to Teaching Differential Equations Applied Differential
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Equations: An Introduction presents a contemporary treatment of ordinary differential
equations (ODEs) and an introduction to partial differential equations (PDEs), including
their applications in engineering and the sciences. Designed for a two-semester
undergraduate course, the text offers a true alternative to books published for past
generations of students. It enables students majoring in a range of fields to obtain a
solid foundation in differential equations. The text covers traditional material, along with
novel approaches to mathematical modeling that harness the capabilities of numerical
algorithms and popular computer software packages. It contains practical techniques
for solving the equations as well as corresponding codes for numerical solvers. Many
examples and exercises help students master effective solution techniques, including
reliable numerical approximations. This book describes differential equations in the
context of applications and presents the main techniques needed for modeling and
systems analysis. It teaches students how to formulate a mathematical model, solve
differential equations analytically and numerically, analyze them qualitatively, and
interpret the results.
This book intend to supply readers with some MATLAB codes for ?nite element
analysis of solids and structures. After a short introduction to MATLAB, the book
illustrates the ?nite element implementation of some problems by simple scripts and
functions. The following problems are discussed: • Discrete systems, such as springs
and bars • Beams and frames in bending in 2D and 3D • Plane stress problems •
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Plates in bending • Free vibration of Timoshenko beams and Mindlin plates, including
laminated composites • Buckling of Timoshenko beams and Mindlin plates The book
does not intends to give a deep insight into the ?nite element details, just the basic
equations so that the user can modify the codes. The book was prepared for
undergraduate science and engineering students, although it may be useful for
graduate students.
TheMATLABcodesofthisbookareincludedinthedisk.Readersarewelcomed to use them
freely. The author does not guarantee that the codes are error-free, although a major
e?ort was taken to verify all of them. Users should use MATLAB 7.0 or greater when
running these codes. Any suggestions or corrections are welcomed by an email to
ferreira@fe.up.pt.
Engineers are becoming increasingly aware of the problems caused by vibration in
engineering design, particularly in the areas of structural health monitoring and smart
structures. Vibration is a constant problem as it can impair performance and lead to
fatigue, damage and the failure of a structure. Control of vibration is a key factor in
preventing such detrimental results. This book presents a homogenous treatment of
vibration by including those factors from control that are relevant to modern vibration
analysis, design and measurement. Vibration and control are established on a firm
mathematical basis and the disciplines of vibration, control, linear algebra, matrix
computations, and applied functional analysis are connected. Key Features:
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Assimilates the discipline of contemporary structural vibration with active control
Introduces the use of Matlab into the solution of vibration and vibration control problems
Provides a unique blend of practical and theoretical developments Contains examples
and problems along with a solutions manual and power point presentations Vibration
with Control is an essential text for practitioners, researchers, and graduate students as
it can be used as a reference text for its complex chapters and topics, or in a tutorial
setting for those improving their knowledge of vibration and learning about control for
the first time. Whether or not you are familiar with vibration and control, this book is an
excellent introduction to this emerging and increasingly important engineering
discipline.
This book is open access under a CC BY 4.0 license. This easy-to-read book
introduces the basics of solving partial differential equations by means of finite
difference methods. Unlike many of the traditional academic works on the topic, this
book was written for practitioners. Accordingly, it especially addresses: the construction
of finite difference schemes, formulation and implementation of algorithms, verification
of implementations, analyses of physical behavior as implied by the numerical
solutions, and how to apply the methods and software to solve problems in the fields of
physics and biology.
Fundamentals of Mechanical VibrationsJohn Wiley & Sons
This essential text contains the papers from the 8th international IMechE conference on
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Vibrations in Rotating Machinery held at the University of Wales, Swansea in
September 2004. The themes of the volume are new developments and industrial
applications of current technology relevant to the vibration and noise of rotating
machines and assemblies. TOPICS INCLUDE Rotor balancing – including active and
automatic balancing Special rotating machines – including micromachines Oil film
bearings and dampers Active control methods for rotating machines Smart machine
technology Dynamics of assembled rotors Component life predictions and life extension
strategies The dynamics of geared systems Cracked rotors – detection, location ad
prognosis Chaotic behaviour in machines Experimental methods and discoveries.
A modern vector oriented treatment of classical dynamics and its application to
engineering problems.

Special Topics in Structural Dynamics, Volume 6: Proceedings of the 31st IMAC,
A Conference and Exposition on Structural Dynamics, 2013, the sixth volume of
seven from the Conference, brings together contributions to this important area of
research and engineering. The collection presents early findings and case
studies on fundamental and applied aspects of Structural Dynamics, including
papers on: Teaching Experimental & Analytical Structural Dynamics Sensors &
Instrumentation Aircraft/Aerospace Bio-Dynamics Sports Equipment Dynamics
Advanced ODS & Stress Estimation Shock & Vibration Full-Field Optical
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Measurements & Image Analysis Structural Health Monitoring Operational Modal
Analysis Wind Turbine Dynamics Rotating Machinery Finite Element Methods
Energy Harvesting
Employ the essential and hands-on tools and functions of MATLAB's ordinary
differential equation (ODE) and partial differential equation (PDE) packages,
which are explained and demonstrated via interactive examples and case
studies. This book contains dozens of simulations and solved problems via mfiles/scripts and Simulink models which help you to learn programming and
modeling of more difficult, complex problems that involve the use of ODEs and
PDEs. You’ll become efficient with many of the built-in tools and functions of
MATLAB/Simulink while solving more complex engineering and scientific
computing problems that require and use differential equations. Practical
MATLAB Modeling with Simulink explains various practical issues of
programming and modelling. After reading and using this book, you'll be
proficient at using MATLAB and applying the source code from the book's
examples as templates for your own projects in data science or engineering.
What You Will Learn Model complex problems using MATLAB and Simulink Gain
the programming and modeling essentials of MATLAB using ODEs and PDEs
Use numerical methods to solve 1st and 2nd order ODEs Solve stiff, higher
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order, coupled, and implicit ODEs Employ numerical methods to solve 1st and
2nd order linear PDEs Solve stiff, higher order, coupled, and implicit PDEs Who
This Book Is For Engineers, programmers, data scientists, and students majoring
in engineering, applied/industrial math, data science, and scientific computing.
This book continues where Apress' Beginning MATLAB and Simulink leaves off.
A revised and up-to-date guide to advanced vibration analysis written by a noted
expert The revised and updated second edition of Vibration of Continuous
Systems offers a guide to all aspects of vibration of continuous systems
including: derivation of equations of motion, exact and approximate solutions and
computational aspects. The author—a noted expert in the field—reviews all
possible types of continuous structural members and systems including strings,
shafts, beams, membranes, plates, shells, three-dimensional bodies, and
composite structural members. Designed to be a useful aid in the understanding
of the vibration of continuous systems, the book contains exact analytical
solutions, approximate analytical solutions, and numerical solutions. All the
methods are presented in clear and simple terms and the second edition offers a
more detailed explanation of the fundamentals and basic concepts. Vibration of
Continuous Systems revised second edition: Contains new chapters on Vibration
of three-dimensional solid bodies; Vibration of composite structures; and
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Numerical solution using the finite element method Reviews the fundamental
concepts in clear and concise language Includes newly formatted content that is
streamlined for effectiveness Offers many new illustrative examples and
problems Presents answers to selected problems Written for professors, students
of mechanics of vibration courses, and researchers, the revised second edition of
Vibration of Continuous Systems offers an authoritative guide filled with
illustrative examples of the theory, computational details, and applications of
vibration of continuous systems.
Discusses in a concise but through manner fundamental statement of the theory,
principles and methods of mechanical vibrations.
From theory and fundamentals to the latest advances in computational and
experimental modal analysis, this is the definitive, updated reference on
structural dynamics. This edition updates Professor Craig's classic introduction to
structural dynamics, which has been an invaluable resource for practicing
engineers and a textbook for undergraduate and graduate courses in vibrations
and/or structural dynamics. Along with comprehensive coverage of structural
dynamics fundamentals, finite-element-based computational methods, and
dynamic testing methods, this Second Edition includes new and expanded
coverage of computational methods, as well as introductions to more advanced
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topics, including experimental modal analysis and "active structures." With a
systematic approach, it presents solution techniques that apply to various
engineering disciplines. It discusses single degree-of-freedom (SDOF) systems,
multiple degrees-of-freedom (MDOF) systems, and continuous systems in depth;
and includes numeric evaluation of modes and frequency of MDOF systems;
direct integration methods for dynamic response of SDOF systems and MDOF
systems; and component mode synthesis. Numerous illustrative examples help
engineers apply the techniques and methods to challenges they face in the real
world. MATLAB(r) is extensively used throughout the book, and many of the .mfiles are made available on the book's Web site. Fundamentals of Structural
Dynamics, Second Edition is an indispensable reference and "refresher course"
for engineering professionals; and a textbook for seniors or graduate students in
mechanical engineering, civil engineering, engineering mechanics, or aerospace
engineering.
CD-ROM contains hundreds of MATLAB functions (computer programs) for
numerical and analytical solutions.
The book presents a collection of MATLAB-based chapters of various
engineering background. Instead of giving exhausting amount of technical
details, authors were rather advised to explain relations of their problems to
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actual MATLAB concepts. So, whenever possible, download links to functioning
MATLAB codes were added and a potential reader can do own testing. Authors
are typically scientists with interests in modeling in MATLAB. Chapters include
image and signal processing, mechanics and dynamics, models and data
identification in biology, fuzzy logic, discrete event systems and data acquisition
systems.
This textbook is aimed at newcomers to nonlinear dynamics and chaos,
especially students taking a first course in the subject. The presentation stresses
analytical methods, concrete examples, and geometric intuition. The theory is
developed systematically, starting with first-order differential equations and their
bifurcations, followed by phase plane analysis, limit cycles and their bifurcations,
and culminating with the Lorenz equations, chaos, iterated maps, period
doubling, renormalization, fractals, and strange attractors.
Introduction to Mechanism Design: with Computer Applications provides an updated
approach to undergraduate Mechanism Design and Kinematics courses/modules for
engineering students. The use of web-based simulations, solid modeling, and software
such as MATLAB and Excel is employed to link the design process with the latest
software tools for the design and analysis of mechanisms and machines. While a
mechanical engineer might brainstorm with a pencil and sketch pad, the final result is
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developed and communicated through CAD and computational visualizations. This
modern approach to mechanical design processes has not been fully integrated in most
books, as it is in this new text.
Xie presents a systematic introduction to ordinary differential equations for engineering
students and practitioners. Mathematical concepts and various techniques are
presented in a clear, logical, and concise manner. Various visual features are used to
highlight focus areas. Complete illustrative diagrams are used to facilitate mathematical
modeling of application problems. Readers are motivated by a focus on the relevance
of differential equations through their applications in various engineering disciplines.
Studies of various types of differential equations are determined by engineering
applications. Theory and techniques for solving differential equations are then applied
to solve practical engineering problems. A step-by-step analysis is presented to model
the engineering problems using differential equations from physical principles and to
solve the differential equations using the easiest possible method. This book is suitable
for undergraduate students in engineering.
Classical Mechanics with MATLAB Applications is an essential resource for the
advanced undergraduate taking introduction to classical mechanics. Filled with
comprehensive examples and thorough descriptions, this text guides students through
the complex topics of rigid body motion, moving coordinate systems, Lagrange's
equations, small vibrations, and the special theory of relativity. Step-by-step illustrations
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and examples and computational physics tools further enhance learning and
understanding by demonstrating accessible ways of obtaining mathematical solutions.
In addition to the numerous examples throughout, each chapter contains a section of
MATLAB code to introduce the topic of programming scripts and their modification for
the reproduction of graphs and simulations.
This monograph presents an introduction to Harmonic Balance for nonlinear vibration
problems, covering the theoretical basis, its application to mechanical systems, and its
computational implementation. Harmonic Balance is an approximation method for the
computation of periodic solutions of nonlinear ordinary and differential-algebraic
equations. It outperforms numerical forward integration in terms of computational
efficiency often by several orders of magnitude. The method is widely used in the
analysis of nonlinear systems, including structures, fluids and electric circuits. The book
includes solved exercises which illustrate the advantages of Harmonic Balance over
alternative methods as well as its limitations. The target audience primarily comprises
graduate and post-graduate students, but the book may also be beneficial for research
experts and practitioners in industry.
Control of Noise and Structural Vibration presents a MATLAB®-based approach to
solving the problems of undesirable noise generation and transmission by structures
and of undesirable vibration within structures in response to environmental or
operational forces. The fundamentals of acoustics, vibration and coupling between
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vibrating structures and the sound fields they generate are introduced including a
discussion of the finite element method for vibration analysis. Following this, the
treatment of sound and vibration control begins, illustrated by example systems such as
beams, plates and double walls. Sensor and actuator placement is explained as is the
idea of modal sensor–actuators. The design of appropriate feedback systems includes
consideration of basic stability criteria and robust active structural acoustic control.
Positive position feedback (PPF) and multimode control are also described in the
context of loudspeaker–duct and loudspeaker–microphone models. The design of
various components is detailed including the analog circuit for PPF, adaptive (semiactive) Helmholtz resonators and shunt piezoelectric circuits for noise and vibration
suppression. The text makes extensive use of MATLAB® examples and these can be
simulated using files available for download from the book’s webpage at springer.com.
End-of-chapter exercises will help readers to assimilate the material as they progress
through the book. Control of Noise and Structural Vibration will be of considerable
interest to the student of vibration and noise control and also to academic researchers
working in the field. It’s tutorial features will help practitioners who wish to update their
knowledge with self-study.
Employ essential and hands-on tools and functions of the MATLAB and Simulink
packages, which are explained and demonstrated via interactive examples and case
studies. This book contains dozens of simulation models and solved problems via mPage 25/26
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files/scripts and Simulink models which help you to learn programming and modeling
essentials. You’ll become efficient with many of the built-in tools and functions of
MATLAB/Simulink while solving engineering and scientific computing problems.
Beginning MATLAB and Simulink explains various practical issues of programming and
modelling in parallel by comparing MATLAB and Simulink. After reading and using this
book, you'll be proficient at using MATLAB and applying the source code from the
book's examples as templates for your own projects in data science or engineering.
What You Will Learn Get started using MATLAB and Simulink Carry out data
visualization with MATLAB Gain the programming and modeling essentials of MATLAB
Build a GUI with MATLAB Work with integration and numerical root finding methods
Apply MATLAB to differential equations-based models and simulations Use MATLAB
for data science projects Who This Book Is For Engineers, programmers, data
scientists, and students majoring in engineering and scientific computing.
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