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This book describes the mathematical underpinnings of algorithms used for
molecular dynamics simulation, including both deterministic and stochastic
numerical methods. Molecular dynamics is one of the most versatile and
powerful methods of modern computational science and engineering and is used
widely in chemistry, physics, materials science and biology. Understanding the
foundations of numerical methods means knowing how to select the best one for
a given problem (from the wide range of techniques on offer) and how to create
new, efficient methods to address particular challenges as they arise in complex
applications. 

Aimed at a broad audience, this book presents the basic theory of Hamiltonian
mechanics and stochastic differential equations, as well as topics including
symplectic numerical methods, the handling of constraints and rigid bodies, the
efficient treatment of Langevin dynamics, thermostats to control the molecular
ensemble, multiple time-stepping, and the dissipative particle dynamics method. 
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This book describes the mathematical underpinnings of algorithms used for molecular dynamics simulation,
including both deterministic and stochastic numerical methods. Molecular dynamics is one of the most
versatile and powerful methods of modern computational science and engineering and is used widely in
chemistry, physics, materials science and biology. Understanding the foundations of numerical methods
means knowing how to select the best one for a given problem (from the wide range of techniques on offer)
and how to create new, efficient methods to address particular challenges as they arise in complex
applications. 

Aimed at a broad audience, this book presents the basic theory of Hamiltonian mechanics and stochastic
differential equations, as well as topics including symplectic numerical methods, the handling of constraints
and rigid bodies, the efficient treatment of Langevin dynamics, thermostats to control the molecular
ensemble, multiple time-stepping, and the dissipative particle dynamics method. 
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Editorial Review

Review
“This book is strongly recommended both for individual study and as the basis of a graduate course in
computational MD that covers current research topics; for an audience of mathematics students, who may
feel uneasy with the rather pragmatic presentation that mixes analytical arguments, numerical
demonstrations, and heuristics … . Researchers in the field ought to find the book to be worth occupying a
spot in their bookshelves.” (Carsten Hartmann, SIAM Review, Vol. 57 (3), September, 2015)

From the Back Cover

This book describes the mathematical underpinnings of algorithms used for molecular dynamics simulation,
including both deterministic and stochastic numerical methods. Molecular dynamics is one of the most
versatile and powerful methods of modern computational science and engineering and is used widely in
chemistry, physics, materials science and biology. Understanding the foundations of numerical methods
means knowing how to select the best one for a given problem (from the wide range of techniques on offer)
and how to create new, efficient methods to address particular challenges as they arise in complex
applications. 

Aimed at a broad audience, this book presents the basic theory of Hamiltonian mechanics and stochastic
differential equations, as well as topics including symplectic numerical methods, the handling of constraints
and rigid bodies, the efficient treatment of Langevin dynamics, thermostats to control the molecular
ensemble, multiple time-stepping, and the dissipative particle dynamics method. 

About the Author

Benedict Leimkuhler has worked extensively for more than two decades on the study of molecular dynamics
algorithms. He is the author of research publications on constrained molecular dynamics, temperature
controls, stochastic molecular dynamics methods, quantum methods, and advanced integration strategies
(multiple time-stepping, adaptive methods).  He currently holds the Chair of Applied Mathematics at the
University of Edinburgh, is a Fellow of the Royal Society of Edinburgh and a Fellow of the Institute of
Mathematics and Its Applications, and is on the editorial boards of four journals.

Charles Matthews obtained his PhD in applied mathematics from the University of Edinburgh, working in
the area of numerical methods for stochastic differential equations. He has published research in both
chemical physics and mathematics journals on discretization problems in molecular dynamics. He currently
is a research staff member in the Department of Statistics at the University of Chicago, investigating
sampling methodologies for molecular simulation and the modelling of power networks.

Users Review

From reader reviews:



Kyle Coffman:

The book Molecular Dynamics: With Deterministic and Stochastic Numerical Methods (Interdisciplinary
Applied Mathematics) gives you the sense of being enjoy for your spare time. You can utilize to make your
capable much more increase. Book can to become your best friend when you getting pressure or having big
problem along with your subject. If you can make reading a book Molecular Dynamics: With Deterministic
and Stochastic Numerical Methods (Interdisciplinary Applied Mathematics) to get your habit, you can get
considerably more advantages, like add your personal capable, increase your knowledge about many or all
subjects. You can know everything if you like open and read a guide Molecular Dynamics: With
Deterministic and Stochastic Numerical Methods (Interdisciplinary Applied Mathematics). Kinds of book
are a lot of. It means that, science book or encyclopedia or other folks. So , how do you think about this
reserve?

John Lien:

What do you with regards to book? It is not important along? Or just adding material when you require
something to explain what your own problem? How about your spare time? Or are you busy particular
person? If you don't have spare time to try and do others business, it is make you feel bored faster. And you
have free time? What did you do? Every individual has many questions above. They have to answer that
question since just their can do that will. It said that about book. Book is familiar on every person. Yes, it is
right. Because start from on guardería until university need this kind of Molecular Dynamics: With
Deterministic and Stochastic Numerical Methods (Interdisciplinary Applied Mathematics) to read.

Betty Abbott:

This book untitled Molecular Dynamics: With Deterministic and Stochastic Numerical Methods
(Interdisciplinary Applied Mathematics) to be one of several books that will best seller in this year, here is
because when you read this reserve you can get a lot of benefit onto it. You will easily to buy this particular
book in the book shop or you can order it by way of online. The publisher of this book sells the e-book too. It
makes you easier to read this book, as you can read this book in your Smartphone. So there is no reason for
you to past this guide from your list.

Jason Allen:

Would you one of the book lovers? If yes, do you ever feeling doubt when you are in the book store? Aim to
pick one book that you never know the inside because don't judge book by its cover may doesn't work at this
point is difficult job because you are afraid that the inside maybe not as fantastic as in the outside seem likes.
Maybe you answer can be Molecular Dynamics: With Deterministic and Stochastic Numerical Methods
(Interdisciplinary Applied Mathematics) why because the fantastic cover that make you consider about the
content will not disappoint a person. The inside or content is actually fantastic as the outside or maybe cover.
Your reading 6th sense will directly direct you to pick up this book.
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