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This book applies methods from nonlinear dynamics to problems in
neuroscience. It uses modern mathematical approaches to understand patterns of
neuronal activity seen in experiments and models of neuronal behavior. The
intended audience is researchers interested in applying mathematics to important
problems in neuroscience, and neuroscientists who would like to understand how
to create models, as well as the mathematical and computational methods for
analyzing them. The authors take a very broad approach and use many different
methods to solve and understand complex models of neurons and circuits. They
explain and combine numerical, analytical, dynamical systems and perturbation
methods to produce a modern approach to the types of model equations that arise
in neuroscience. There are extensive chapters on the role of noise, multiple time
scales and spatial interactions in generating complex activity patterns found in
experiments. The early chapters require little more than basic calculus and some
elementary differential equations and can form the core of a computational
neuroscience course. Later chapters can be used as a basis for a graduate class
and as a source for current research in mathematical neuroscience. The book
contains a large number of illustrations, chapter summaries and hundreds of
exercises which are motivated by issues that arise in biology, and involve both
computation and analysis. Bard Ermentrout is Professor of Computational
Biology and Professor of Mathematics at the University of Pittsburgh. David
Terman is Professor of Mathematics at the Ohio State University.
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This book applies methods from nonlinear dynamics to problems in neuroscience. It uses modern
mathematical approaches to understand patterns of neuronal activity seen in experiments and models of
neuronal behavior. The intended audience is researchers interested in applying mathematics to important
problems in neuroscience, and neuroscientists who would like to understand how to create models, as well as
the mathematical and computational methods for analyzing them. The authors take a very broad approach
and use many different methods to solve and understand complex models of neurons and circuits. They
explain and combine numerical, analytical, dynamical systems and perturbation methods to produce a
modern approach to the types of model equations that arise in neuroscience. There are extensive chapters on
the role of noise, multiple time scales and spatial interactions in generating complex activity patterns found
in experiments. The early chapters require little more than basic calculus and some elementary differential
equations and can form the core of a computational neuroscience course. Later chapters can be used as a
basis for a graduate class and as a source for current research in mathematical neuroscience. The book
contains a large number of illustrations, chapter summaries and hundreds of exercises which are motivated
by issues that arise in biology, and involve both computation and analysis. Bard Ermentrout is Professor of
Computational Biology and Professor of Mathematics at the University of Pittsburgh. David Terman is
Professor of Mathematics at the Ohio State University.
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Editorial Review

Review

From the reviews:

“This excellent 422 page hardcover publication is an accessible and concise monograph. … Mathematical
Foundations is a timely contribution that will prove useful to mathematics graduate students and faculty
interested in the application of dynamical systems theory to cellular and systems neuroscience. … welcome
addition to the pedagogical literature. … For mathematics graduate students who are investigating the field
of computational neuroscience, I would highly recommend Mathematical Foundations of Neuroscience as
their first computational neuroscience text.” (Gregory D. Smith, The Mathematical Association of America,
December, 2010)

"...it is a good substitute for a lengthy regime of abstract maths classes, but it is also well integrated into the
field of neuroscience. Ermentrout and Terman's book conveys much of the advanced mathematics used in
theoretical neuroscience today." (Vincent A. Billock, Nature)

“Gives an engaging, detailed, and truly authoritative treatment of neural dynamics … . suited for
mathematicians at the advanced undergraduate and beginning graduate level, and beyond, who wish to enter
the field. … a valuable and often-consulted text for researchers. It is also an excellent resource for instructors
of intermediate to advanced courses … . the text is very readable, even with its impressively wide scope. In
addition, many subsections give short, independent reviews of mathematical topics that will be very useful in
the classroom.” (Krešimir Josi? and Eric Shea-Brown, SIAM Review, Vol. 53 (3), 2011)

“This book emphasises the use of dynamical systems techniques in building and understanding models of
neural cells and tissues. It has an extensive set of exercises at the end of each chapter and is ideally suited as
a course text in a final-year undergraduate or first-year Ph.D. applied mathematics programme in
mathematical neuroscience. … Overall this is a unique text on the topic of mathematical neuroscience … that
fills a much-needed gap in the mathematical literature for both students and researchers.” (Stephen Coombes,
Mathematical Reviews, Issue 2012 a)

From the Back Cover
This book applies methods from nonlinear dynamics to problems in neuroscience. It uses modern
mathematical approaches to understand patterns of neuronal activity seen in experiments and models of
neuronal behavior. The intended audience is researchers interested in applying mathematics to important
problems in neuroscience, and neuroscientists who would like to understand how to create models, as well as
the mathematical and computational methods for analyzing them. The authors take a very broad approach
and use many different methods to solve and understand complex models of neurons and circuits. They
explain and combine numerical, analytical, dynamical systems and perturbation methods to produce a
modern approach to the types of model equations that arise in neuroscience. There are extensive chapters on
the role of noise, multiple time scales and spatial interactions in generating complex activity patterns found
in experiments. The early chapters require little more than basic calculus and some elementary differential
equations and can form the core of a computational neuroscience course. Later chapters can be used as a
basis for a graduate class and as a source for current research in mathematical neuroscience. The book



contains a large number of illustrations, chapter summaries and hundreds of exercises which are motivated
by issues that arise in biology, and involve both computation and analysis. Bard Ermentrout is Professor of
Computational Biology and Professor of Mathematics at the University of Pittsburgh. David Terman is
Professor of Mathematics at the Ohio State University.

Users Review

From reader reviews:

Christopher Crow:

In this 21st millennium, people become competitive in most way. By being competitive today, people have
do something to make these survives, being in the middle of often the crowded place and notice simply by
surrounding. One thing that sometimes many people have underestimated the item for a while is reading.
That's why, by reading a book your ability to survive increase then having chance to remain than other is
high. For you who want to start reading a new book, we give you this specific Mathematical Foundations of
Neuroscience (Interdisciplinary Applied Mathematics) book as basic and daily reading e-book. Why,
because this book is more than just a book.

Michael Herndon:

Beside this particular Mathematical Foundations of Neuroscience (Interdisciplinary Applied Mathematics) in
your phone, it could possibly give you a way to get nearer to the new knowledge or info. The information
and the knowledge you may got here is fresh from oven so don't become worry if you feel like an outdated
people live in narrow commune. It is good thing to have Mathematical Foundations of Neuroscience
(Interdisciplinary Applied Mathematics) because this book offers for you readable information. Do you at
times have book but you do not get what it's facts concerning. Oh come on, that wil happen if you have this
within your hand. The Enjoyable blend here cannot be questionable, similar to treasuring beautiful island. So
do you still want to miss the idea? Find this book and read it from now!

Julia Jenkins:

This Mathematical Foundations of Neuroscience (Interdisciplinary Applied Mathematics) is brand-new way
for you who has intense curiosity to look for some information because it relief your hunger details. Getting
deeper you onto it getting knowledge more you know or you who still having tiny amount of digest in
reading this Mathematical Foundations of Neuroscience (Interdisciplinary Applied Mathematics) can be the
light food for yourself because the information inside this particular book is easy to get by means of anyone.
These books create itself in the form and that is reachable by anyone, yeah I mean in the e-book web form.
People who think that in reserve form make them feel drowsy even dizzy this e-book is the answer. So there
is not any in reading a publication especially this one. You can find what you are looking for. It should be
here for you. So , don't miss that! Just read this e-book style for your better life and also knowledge.

Blair Gant:

As we know that book is vital thing to add our expertise for everything. By a book we can know everything



we really wish for. A book is a set of written, printed, illustrated or perhaps blank sheet. Every year was
exactly added. This guide Mathematical Foundations of Neuroscience (Interdisciplinary Applied
Mathematics) was filled in relation to science. Spend your extra time to add your knowledge about your
scientific research competence. Some people has distinct feel when they reading a book. If you know how
big benefit of a book, you can feel enjoy to read a book. In the modern era like today, many ways to get book
that you just wanted.
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