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A modern and unified treatment of the mechanics, planning, and control of robots,
suitable for a first course in robotics.
The 7th edition of this classic text continues to provide the same high quality material
seen in previous editions. The text is extensively rewritten with updated prose for
content clarity, superb new problems in new application areas, outstanding instruction
on drawing free body diagrams, and new electronic supplements to assist readers.
Furthermore, this edition offers more Web-based problem solving to practice solving
problems, with immediate feedback; computational mechanics booklets offer flexibility
in introducing Matlab, MathCAD, and/or Maple into your mechanics classroom;
electronic figures from the text to enhance lectures by pulling material from the text into
Powerpoint or other lecture formats; 100+ additional electronic transparencies offer
problem statements and fully worked solutions for use in lecture or as outside study
tools.
The fifth edition of "Numerical Methods for Engineers" continues its tradition of
excellence. Instructors love this text because it is a comprehensive text that is easy to
teach from. Students love it because it is written for them--with great pedagogy and
clear explanations and examples throughout. The text features a broad array of
applications, including all engineering disciplines. The revision retains the successful
pedagogy of the prior editions. Chapra and Canale's unique approach opens each part
of the text with sections called Motivation, Mathematical Background, and Orientation,
preparing the student for what is to come in a motivating and engaging manner. Each
part closes with an Epilogue containing sections called Trade-Offs, Important
Relationships and Formulas, and Advanced Methods and Additional References. Much
more than a summary, the Epilogue deepens understanding of what has been learned
and provides a peek into more advanced methods. Approximately 80% of the end-ofchapter problems are revised or new to this edition. The expanded breadth of
engineering disciplines covered is especially evident in the problems, which now cover
such areas as biotechnology and biomedical engineering. Users will find use of
software packages, specifically MATLAB and Excel with VBA. This includes material on
developing MATLAB m-files and VBA macros.
: This comprehensive text explores contemporary geographic topics and perspectives
relating to the world economy. The authors provide a strong theoretical and practical
foundation for understanding the global economy in an era of shifting borders,
restructuring economies, and regional realignments. Economic theory is combined with
geography to address critical problems of growth, distribution, and development, along
with their impact on international business. Recent geopolitical changes are vividly
portrayed in a series of superb full-color maps and striking photographs. The Sixth
Edition includes updated tables and data, color maps, 2009 economic statistics, a
detailed analysis of the global shift in world trade and development, eleven new Case
Studies, and a new Premium Website with videos, weblinks, RSS feeds, and quizzes.
This is the most comprehensive introductory graduate or advanced undergraduate text
in fluid mechanics available. It builds from the fundamentals, often in a very general
way, to widespread applications to technology and geophysics. In most areas, an
understanding of this book can be followed up by specialized monographs and the
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research literature. The material added to this new edition will provide insights gathered
over 45 years of studying fluid mechanics. Many of these insights, such as universal
dimensionless similarity scaling for the laminar boundary layer equations, are available
nowhere else. Likewise for the generalized vector field derivatives. Other material, such
as the generalized stream function treatment, shows how stream functions may be
used in three-dimensional flows. The CFD chapter enables computations of some
simple flows and provides entrée to more advanced literature. *New and generalized
treatment of similar laminar boundary layers. *Generalized treatment of streamfunctions
for three-dimensional flow . *Generalized treatment of vector field derivatives.
*Expanded coverage of gas dynamics. *New introduction to computational fluid
dynamics. *New generalized treatment of boundary conditions in fluid mechanics.
*Expanded treatment of viscous flow with more examples.
The use of COSMOS for the analysis and solution of structural dynamics problems is
introduced in this new edition. The COSMOS program was selected from among the
various professional programs available because it has the capability of solving
complex problems in structures, as well as in other engin eering fields such as Heat
Transfer, Fluid Flow, and Electromagnetic Phenom ena. COSMOS includes routines for
Structural Analysis, Static, or Dynamics with linear or nonlinear behavior (material
nonlinearity or large displacements), and can be used most efficiently in the
microcomputer. The larger version of COSMOS has the capacity for the analysis of
structures modeled up to 64,000 nodes. This fourth edition uses an introductory version
that has a capability limited to 50 nodes or 50 elements. This version is included in the
supplement, STRUCTURAL DYNAMICS USING COSMOS 1. The sets of educational
programs in Structural Dynamics and Earthquake Engineering that accompanied the
third edition have now been extended and updated. These sets include programs to
determine the response in the time or frequency domain using the FFf (Fast Fourier
Transform) of structures modeled as a single oscillator. Also included is a program to
determine the response of an inelastic system with elastoplastic behavior and a
program for the development of seismic response spectral charts. A set of seven
computer programs is included for modeling structures as two-dimensional and three
dimensional frames and trusses.
Engineering Mechanics: Combined Statics & Dynamics, Twelfth Editionis ideal for civil
and mechanical engineering professionals. In his substantial revision ofEngineering
Mechanics, R.C. Hibbeler empowers students to succeed in the whole learning
experience. Hibbeler achieves this by calling on his everyday classroom experience
and his knowledge of how students learn inside and outside of lecture. In addition to
over 50% new homework problems, the twelfth edition introduces the new elements
ofConceptual Problems,Fundamental ProblemsandMasteringEngineering, the most
technologically advanced online tutorial and homework system.
The Student Solutions Manual contains detailed solutions to 25 percent of the end-ofchatper problems, as well as additional problem-solving techniques.
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
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estimation, and system identification techniques, motor performance evaluation, and
system dynamics in everyday life.
The Student Solutions Manual to Accompany Advanced Engineering Mathematics,
Seventh Edition is designed to help you get the most out of your course Engineering
Mathematics course. It provides the answers to selected exercises from each chapter in
your textbook. This enables you to assess your progress and understanding while
encouraging you to find solutions on your own. Students, use this tool to: Check
answers to selected exercises Confirm that you understand ideas and concepts Review
past material Prepare for future material Get the most out of your Advanced
Engineering Mathematics course and improve your grades with your Student Solutions
Manual!
Operations Research: 1934-1941," 35, 1, 143-152; "British The goal of the
Encyclopedia of Operations Research and Operational Research in World War II," 35,
3, 453-470; Management Science is to provide to decision makers and "U. S.
Operations Research in World War II," 35, 6, 910-925; problem solvers in business,
industry, government and and the 1984 article by Harold Lardner that appeared in
academia a comprehensive overview of the wide range of Operations Research: "The
Origin of Operational Research," ideas, methodologies, and synergistic forces that
combine to 32, 2, 465-475. form the preeminent decision-aiding fields of operations re
search and management science (OR/MS). To this end, we The Encyclopedia contains
no entries that define the fields enlisted a distinguished international group of
academics of operations research and management science. OR and MS and
practitioners to contribute articles on subjects for are often equated to one another. If
one defines them by the which they are renowned. methodologies they employ, the
equation would probably The editors, working with the Encyclopedia's Editorial stand
inspection. If one defines them by their historical Advisory Board, surveyed and divided
OR/MS into specific developments and the classes of problems they encompass, topics
that collectively encompass the foundations, applica the equation becomes fuzzy. The
formalism OR grew out of tions, and emerging elements of this ever-changing field. We
the operational problems of the British and U. s. military also wanted to establish the
close associations that OR/MS efforts in World War II.
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 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
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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 .m-files 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.
With Over 60 tables, most with graphic illustration, and over 1000 formulas, Formulas
for Dynamics, Acoustics, and Vibration will provide an invaluable time-saving source of
concise solutions for mechanical, civil, nuclear, petrochemical and aerospace engineers
and designers. Marine engineers and service engineers will also find it useful for
diagnosing their machines that can slosh, rattle, whistle, vibrate, and crack under
dynamic loads.
"The study of aerodynamics is a challenging and rewarding discipline within
aeronautics since the ability of an airplane to perform (how high, how fast, and how far
an airplane will fly, such as the F-15E shown in Fig. 1.1 ) is determined largely by the
aerodynamics of the vehicle. However, determining the aerodynamics of a vehicle
(finding the lift and drag) is one of the most difficult things you will ever do in
engineering, requiring complex theories, experiments in wind tunnels, and simulations
using modern highspeed computers. Doing any of these things is a challenge, but a
challenge well worth the effort for those wanting to better understand aircraft flight"--

This is the eBook of the printed book and may not include any media, website
access codes, or print supplements that may come packaged with the bound
book. Elegant, engaging, exacting, and concise, Giancoli’s Physics: Principles
with Applications , Seventh Edition, helps you view the world through eyes that
know physics. Giancoli’s text is a trusted classic, known for its elegant writing,
clear presentation, and quality of content. Using concrete observations and
experiences you can relate to, the text features an approach that reflects how
science is actually practiced: it starts with the specifics, then moves to the great
generalizations and the more formal aspects of a topic to show you why we
believe what we believe. Written with the goal of giving you a thorough
understanding of the basic concepts of physics in all its aspects, the text uses
interesting applications to biology, medicine, architecture, and digital technology
to show you how useful physics is to your everyday life and in your future
profession.
Classical Dynamics of Particles and Systems presents a modern and reasonably
complete account of the classical mechanics of particles, systems of particles,
and rigid bodies for physics students at the advanced undergraduate level. The
book aims to present a modern treatment of classical mechanical systems in
such a way that the transition to the quantum theory of physics can be made with
the least possible difficulty; to acquaint the student with new mathematical
techniques and provide sufficient practice in solving problems; and to impart to
the student some degree of sophistication in handling both the formalism of the
theory and the operational technique of problem solving. Vector methods are
developed in the first two chapters and are used throughout the book. Other
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chapters cover the fundamentals of Newtonian mechanics, the special theory of
relativity, gravitational attraction and potentials, oscillatory motion, Lagrangian
and Hamiltonian dynamics, central-force motion, two-particle collisions, and the
wave equation.
Presents basic concepts in physics, covering topics such as kinematics,
Newton's laws of motion, gravitation, fluids, sound, heat, thermodynamics,
magnetism, nuclear physics, and more, examples, practice questions and
problems.
This is the eBook of the printed book and may not include any media, website
access codes, or print supplements that may come packaged with the bound
book. For senior-level or first-year graduate-level courses in control analysis and
design, and related courses within engineering, science, and management.
Feedback Control of Dynamic Systems, Sixth Edition is perfect for practicing
control engineers who wish to maintain their skills. This revision of a top-selling
textbook on feedback control with the associated web site, FPE6e.com, provides
greater instructor flexibility and student readability. Chapter 4 on A First Analysis
of Feedback has been substantially rewritten to present the material in a more
logical and effective manner. A new case study on biological control introduces
an important new area to the students, and each chapter now includes a
historical perspective to illustrate the origins of the field. As in earlier editions, the
book has been updated so that solutions are based on the latest versions of
MATLAB and SIMULINK. Finally, some of the more exotic topics have been
moved to the web site.
An introductory engineering textbook by an award-winning MIT professor that
covers the history of dynamics and the dynamical analyses of mechanical,
electrical, and electromechanical systems. This introductory textbook offers a
distinctive blend of the modern and the historical, seeking to encourage an
appreciation for the history of dynamics while also presenting a framework for
future learning. The text presents engineering mechanics as a unified field,
emphasizing dynamics but integrating topics from other disciplines, including
design and the humanities. The book begins with a history of mechanics, suitable
for an undergraduate overview. Subsequent chapters cover such topics as threedimensional kinematics; the direct approach, also known as vectorial mechanics
or the momentum approach; the indirect approach, also called lagrangian
dynamics or variational dynamics; an expansion of the momentum and
lagrangian formulations to extended bodies; lumped-parameter electrical and
electromagnetic devices; and equations of motion for one-dimensional continuum
models. The book is noteworthy in covering both lagrangian dynamics and
vibration analysis. The principles covered are relatively few and easy to
articulate; the examples are rich and broad. Summary tables, often in the form of
flowcharts, appear throughout. End-of-chapter problems begin at an elementary
level and become increasingly difficult. Appendixes provide theoretical and
mathematical support for the main text.
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Known for its accuracy, clarity, and dependability, Meriam, Kraige, and Bolton's
Engineering Mechanics: Dynamics 8th Edition has provided a solid foundation of
mechanics principles for more than 60 years. Now in its eighth edition, the text
continues to help students develop their problem-solving skills with an extensive
variety of engaging problems related to engineering design. In addition to new
homework problems, the text includes a number of helpful sample problems. To
help students build necessary visualization and problem-solving skills, the text
strongly emphasizes drawing free-body diagrams- one of the most important
skills needed to solve mechanics problems.
ENGINEERING MECHANICS: STATICS, 4E, written by authors Andrew Pytel
and Jaan Kiusalaas, provides readers with a solid understanding of statics
without the overload of extraneous detail. The authors use their extensive
teaching experience and first-hand knowledge to deliver a presentation that's
ideally suited to the skills of today's learners. This edition clearly introduces
critical concepts using features that connect real problems and examples with the
fundamentals of engineering mechanics. Readers learn how to effectively
analyze problems before substituting numbers into formulas -- a skill that will
benefit them tremendously as they encounter real problems that do not always fit
into standard formulas. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
Readers learn to master the basic principles of structural analysis using the
classical approach found in Kassimali's distinctive STRUCTURAL ANALYSIS,
6th Edition. This edition presents structural analysis concepts in a logical order,
progressing from an introduction of each topic to an analysis of statically
determinate beams, trusses and rigid frames, and then to the analysis of
statically indeterminate structures. Practical, solved problems integrated
throughout each presentation help illustrate and clarify the book's fundamental
concepts, while the latest examples and timely content reflect today's most
current professional standards. Kassimali's STRUCTURAL ANALYSIS, 6th
Edition provides the foundation needed for advanced study and professional
success. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
Kinematic and dynamic analysis are crucial to the design of mechanism and
machines. In this student-friendly text, Martin presents the fundamental principles
of these important disciplines in as simple a manner as possible, favoring basic
theory over special constructions. Among the areas covered are the equivalent
four-bar linkage; rotating vector treatment for analyzing multi-cylinder engines;
and critical speeds, including torsional vibration of shafts. The book also
describes methods used to manufacture disk cams, and it discusses
mathematical methods for calculating the cam profile, the pressure angle, and
the locations of the cam. This book is an excellent choice for courses in
kinematics of machines, dynamics of machines, and machine design and
vibrations.
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Engineering Mechanics is written in a style that is concise and authoritative which
has been thoroughly tested and proven for organization of topics and
presentation of theory geared to student understanding. The major emphasis is
on basic principles and problem formulation rather than on a multitude of special
cases. The authors have received widespread acclaim from students and
instructors for their attention to detail and remarkably error–free treatment.
This text blends traditional introductory physics topics with an emphasis on
human applications and an expanded coverage of modern physics topics, such
as the existence of atoms and the conversion of mass into energy. Topical
coverage is combined with the author's lively, conversational writing style,
innovative features, the direct and clear manner of presentation, and the
emphasis on problem solving and practical applications.
Boundary Value Problems is a text material on partial differential equations that
teaches solutions of boundary value problems. The book also aims to build up
intuition about how the solution of a problem should behave. The text consists of
seven chapters. Chapter 1 covers the important topics of Fourier Series and
Integrals. The second chapter deals with the heat equation, introducing
separation of variables. Material on boundary conditions and Sturm-Liouville
systems is included here. Chapter 3 presents the wave equation; estimation of
eigenvalues by the Rayleigh quotient is mentioned briefly. The potential equation
is the topic of Chapter 4, which closes with a section on classification of partial
differential equations. Chapter 5 briefly covers multidimensional problems and
special functions. The last two chapters, Laplace Transforms and Numerical
Methods, are discussed in detail. The book is intended for third and fourth year
physics and engineering students.
Master introductory mechanics with ANALYTICAL MECHANICS! Direct and
practical, this physics text is designed to help you grasp the challenging concepts
of physics. Specific cases are included to help you master theoretical material.
Numerous worked examples found throughout increase your problem-solving
skills and prepare you to succeed on tests.
Chained up in the hold of a French warship, Lusignan’s only hope of escape
rests with his captor - Captain Paul. A man with a mysterious past, Captain Paul
is transporting Lusignan to exile in the West Indies. Little does he know that his
mission is a sham. His prisoner is an innocent man, framed because he fell in
love with a Count's daughter. Once the truth is revealed, Paul and Lusignan
return to France, determined to seek justice. Inspired by the real life of American
Revolutionary War hero John Paul Jones, "Captain Paul" is a rollicking
melodrama, packed with action and romance. A fine precursor to Dumas’ later
classics, it's especially recommended for fans of naval adventures, like C.S.
Forester’s "Hornblower" series. Alexandre Dumas (1802 - 1870) was a hugely
popular 19th Century French writer. Born of mixed French and Haitian heritage,
Dumas first rose to prominence in Paris as a playwright, but later gained
international fame with his historical fiction. Often co-authored with other writers,
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these stories wove together swashbuckling adventure, romance, and real events
from France’s past. Among the best known are "The Three Musketeers", and its
sequels "Twenty Years After", and "Le Vicomte de Bragelonne: Ten Years Later".
Set across four decades, this trilogy follows the rise of the dashing
D’Artagnan—from hot-headed soldier to trusted captain under Louis XIV. Dumas’
other novels include "The Count of Monte Cristo" and "The Black Tulip". His
works have been adapted into more than 200 movies, including The Man in the
Iron Mask starring Leonardo DiCaprio.
This leading book in the field focuses on what materials specifications and design are
most effective based on function and actual load-carrying capacity. Written in an
accessible style, it emphasizes the basics, such as design, equilibrium, material
behavior and geometry of deformation in simple structures or machines. Readers will
also find a thorough treatment of stress, strain, and the stress-strain relationships.
These topics are covered before the customary treatments of axial loading, torsion,
flexure, and buckling.
Accompanying CD-ROM contains ... "a chapter on engineering statistics and probability
/ by N. Bali, M. Goyal, and C. Watkins."--CD-ROM label.
A revised edition to applied gas dynamics with exclusive coverage on jets and
additional sets of problems and examples The revised and updated second edition of
Applied Gas Dynamics offers an authoritative guide to the science of gas dynamics.
Written by a noted expert on the topic, the text contains a comprehensive review of the
topic; from a definition of the subject, to the three essential processes of this science:
the isentropic process, shock and expansion process, and Fanno and Rayleigh flows.
In this revised edition, there are additional worked examples that highlight many
concepts, including moving shocks, and a section on critical Mach number is included
that helps to illuminate the concept. The second edition also contains new exercise
problems with the answers added. In addition, the information on ram jets is expanded
with helpful worked examples. It explores the entire spectrum of the ram jet theory and
includes a set of exercise problems to aid in the understanding of the theory presented.
This important text: Includes a wealth of new solved examples that describe the
features involved in the design of gas dynamic devices Contains a chapter on jets; this
is the first textbook material available on high-speed jets Offers comprehensive and
simultaneous coverage of both the theory and application Includes additional
information designed to help with an understanding of the material covered Written for
graduate students and advanced undergraduates in aerospace engineering and
mechanical engineering, Applied Gas Dynamics, Second Edition expands on the
original edition to include not only the basic information on the science of gas dynamics
but also contains information on high-speed jets.
New edition of the popular textbook, comprehensively updated throughout and now
includes a new dedicated website for gas dynamic calculations The thoroughly revised
and updated third edition of Fundamentals of Gas Dynamics maintains the focus on gas
flows below hypersonic. This targeted approach provides a cohesive and rigorous
examination of most practical engineering problems in this gas dynamics flow regime.
The conventional one-dimensional flow approach together with the role of temperatureentropy diagrams are highlighted throughout. The authors—noted experts in the
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field—include a modern computational aid, illustrative charts and tables, and myriad
examples of varying degrees of difficulty to aid in the understanding of the material
presented. The updated edition of Fundamentals of Gas Dynamics includes new
sections on the shock tube, the aerospike nozzle, and the gas dynamic laser. The book
contains all equations, tables, and charts necessary to work the problems and
exercises in each chapter. This book’s accessible but rigorous style: Offers a
comprehensively updated edition that includes new problems and examples Covers
fundamentals of gas flows targeting those below hypersonic Presents the onedimensional flow approach and highlights the role of temperature-entropy diagrams
Contains new sections that examine the shock tube, the aerospike nozzle, the gas
dynamic laser, and an expanded coverage of rocket propulsion Explores applications of
gas dynamics to aircraft and rocket engines Includes behavioral objectives, summaries,
and check tests to aid with learning Written for students in mechanical and aerospace
engineering and professionals and researchers in the field, the third edition of
Fundamentals of Gas Dynamics has been updated to include recent developments in
the field and retains all its learning aids. The calculator for gas dynamics calculations is
available at https://www.oscarbiblarz.com/gascalculator gas dynamics calculations
As Computational Fluid Dynamics (CFD) and Computational Heat Transfer (CHT)
evolve and become increasingly important in standard engineering design and analysis
practice, users require a solid understanding of mechanics and numerical methods to
make optimal use of available software. The Finite Element Method in Heat Transfer
and Fluid Dynamics, Third Edition illustrates what a user must know to ensure the
optimal application of computational procedures—particularly the Finite Element Method
(FEM)—to important problems associated with heat conduction, incompressible viscous
flows, and convection heat transfer. This book follows the tradition of the bestselling
previous editions, noted for their concise explanation and powerful presentation of
useful methodology tailored for use in simulating CFD and CHT. The authors update
research developments while retaining the previous editions’ key material and popular
style in regard to text organization, equation numbering, references, and symbols. This
updated third edition features new or extended coverage of: Coupled problems and
parallel processing Mathematical preliminaries and low-speed compressible flows Mode
superposition methods and a more detailed account of radiation solution methods
Variational multi-scale methods (VMM) and least-squares finite element models
(LSFEM) Application of the finite element method to non-isothermal flows Formulation
of low-speed, compressible flows With its presentation of realistic, applied examples of
FEM in thermal and fluid design analysis, this proven masterwork is an invaluable tool
for mastering basic methodology, competently using existing simulation software, and
developing simpler special-purpose computer codes. It remains one of the very best
resources for understanding numerical methods used in the study of fluid mechanics
and heat transfer phenomena.
An authorised reissue of the long out of print classic textbook, Advanced Calculus by
the late Dr Lynn Loomis and Dr Shlomo Sternberg both of Harvard University has been
a revered but hard to find textbook for the advanced calculus course for decades. This
book is based on an honors course in advanced calculus that the authors gave in the
1960's. The foundational material, presented in the unstarred sections of Chapters 1
through 11, was normally covered, but different applications of this basic material were
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stressed from year to year, and the book therefore contains more material than was
covered in any one year. It can accordingly be used (with omissions) as a text for a
year's course in advanced calculus, or as a text for a three-semester introduction to
analysis. The prerequisites are a good grounding in the calculus of one variable from a
mathematically rigorous point of view, together with some acquaintance with linear
algebra. The reader should be familiar with limit and continuity type arguments and
have a certain amount of mathematical sophistication. As possible introductory texts,
we mention Differential and Integral Calculus by R Courant, Calculus by T Apostol,
Calculus by M Spivak, and Pure Mathematics by G Hardy. The reader should also have
some experience with partial derivatives. In overall plan the book divides roughly into a
first half which develops the calculus (principally the differential calculus) in the setting
of normed vector spaces, and a second half which deals with the calculus of
differentiable manifolds.
Dynamics
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