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Divided into two volumes, the book begins with a pedagogical presentation of
some of the basic theory, with chapters on biochemical reactions, diffusion,
excitability, wave propagation and cellular homeostasis. The second, more
extensive part discusses particular physiological systems, with chapters on
calcium dynamics, bursting oscillations and secretion, cardiac cells, muscles,
intercellular communication, the circulatory system, the immune system, wound
healing, the respiratory system, the visual system, hormone physiology, renal
physiology, digestion, the visual system and hearing.

New chapters on Calcium Dynamics, Neuroendocrine Cells and Regulation of
Cell Function have been included.

 

Reviews from first edition:

Keener and Sneyd's Mathematical Physiology is the first comprehensive text of
its kind that deals exclusively with the interplay between mathematics and
physiology. Writing a book like this is an audacious act!

-Society of Mathematical Biology

 

Keener and Sneyd's is unique in that it attempts to present one of the most
important subfields of biology and medicine, physiology, in terms of
mathematical "language", rather than organizing materials around mathematical
methodology.

-SIAM review
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Divided into two volumes, the book begins with a pedagogical presentation of some of the basic theory, with
chapters on biochemical reactions, diffusion, excitability, wave propagation and cellular homeostasis. The
second, more extensive part discusses particular physiological systems, with chapters on calcium dynamics,
bursting oscillations and secretion, cardiac cells, muscles, intercellular communication, the circulatory
system, the immune system, wound healing, the respiratory system, the visual system, hormone physiology,
renal physiology, digestion, the visual system and hearing.

New chapters on Calcium Dynamics, Neuroendocrine Cells and Regulation of Cell Function have been
included.

 

Reviews from first edition:

Keener and Sneyd's Mathematical Physiology is the first comprehensive text of its kind that deals
exclusively with the interplay between mathematics and physiology. Writing a book like this is an audacious
act!

-Society of Mathematical Biology

 

Keener and Sneyd's is unique in that it attempts to present one of the most important subfields of biology and
medicine, physiology, in terms of mathematical "language", rather than organizing materials around
mathematical methodology.

-SIAM review
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Editorial Review

From the Back Cover

There has been a long history of interaction  between mathematics and physiology. This book looks in detail
at a wide selection of mathematical models in physiology, showing how physiological problems can be
formulated and studied mathematically, and how such models give rise to interesting and challenging
mathematical questions. With its coverage of many recent models it gives an overview of the field, while
many older models are also discussed, to put the modern work in context. 

In this second edition the coverage of basic principles has been expanded to include such topics as stochastic
differential equations, Markov models and Gibbs free energy, and the selection of models has also been
expanded to include some of the basic models of fluid transport, respiration/perfusion, blood diseases,
molecular motors, smooth muscle, neuroendrocine cells, the baroreceptor loop, turboglomerular oscillations,
blood clotting and the retina.

 

Owing to this extensive coverage, the second edition is published in two volumes. This first volume deals
with the fundamental principles of cell physiology and the second with the physiology of systems.

 

The book includes detailed illustrations and  numerous excercises with selected solutions. The emphasis
throughout is on the applications; because of this interdisciplinary  approach, this book  will be of  interest to
students and researchers, not only in mathematics, but also in bioengineering, physics, chemistry, biology,
statistics and medicine.

James Keener is a Distinguished Professor of Mathematics at the University of Utah. He and his wife live in
Salt Lake City, but don't be surprised if he moves to the mountains.

James Sneyd is the Professor of Applied Mathematics at the University of Auckland in New Zealand, where
he has worked for the past six years. He lives with his wife and three children beside a beach, and would
rather be swimming.

Reviews of the first edition:

...probably the best book ever written on the interdisciplinary field of mathematical physiology.
Mathematical Reviews, 2000

In addition to being good reading, excellent pedagogy, and appealing science, the exposition is lucid and
clear, and there are many good problem sets to choose from... Highly recommended. Mathematical
Biosciences, 1999

Both authors are seasoned experts in the field of mathematical physiology and particularly in the field of
excitability, calcium dynamics and spiral waves. It directs students to become not merely skilled technicians
in biological research but masters of the science. SIAM, 2004



The first edition was the winner of the 1998 Association of American Publishers "Best New Title in
Mathematics."

Review

From the reviews:

“Probably the best book ever written on the subject of mathematical physiology … It contains numerous
exercises, enough to keep even the most diligent student busy, and a comprehensive list of approximately
600 references … highly recommended to anybody interested in mathematical or theoretical physiology.”
Mathematical Reviews

“In addition to being good reading, excellent pedagogy, and appealing science, the exposition is lucid and
clear, and there are many good problem sets to choose from … Highly recommended.” Journal of the Society
of Mathematical Biology

“Most of the chapters, especially those outined in the second part of the book, can constitute whole
monographs by themselves, and Keener and Sneyd have attempted to cover some of the fundamental
modeling concepts within the respective areas.” Bulletin of Mathematical Biology, 2000

“Both authors are seasoned experts in the field of mathematical physiology and particularly in the field of
excitability, calcium dynamics and spiral waves. It directs students to become not merely skilled technicians
in biological research but masters of the science.” SIAM, 2004

From the reviews of the second edition:

"This massive new edition … offers an introduction to mathematical physiology that emphasizes work
conducted by Keener (Univ. of Utah), Sneyd (Univ. of Auckland, New Zealand), and others over the past 20
years. It is designed as a course resource for beginning graduate students who have … some mathematical
background. … Keener and Sneyd have made very reasonable choices in their subject selections. This work
is an admirable resource for students with the appropriate prerequisites. Chapters include exercises … .
Summing Up: Recommended. Graduate students." (P. Cull, Choice, Vol. 46 (10), June, 2009)

"The texts provide a comprehensive summary of the important concepts in mathematical physiology. … For
those actively working in the field of mathematical physiology … is a must have. The new edition includes
updated descriptions, new models, and new figures adding to the breadth of the first edition. One of the most
beneficial aspects … is the addition of about a decade’s worth of work and references (over 350!). … more
advanced questions were added giving more flexibility when used as a course textbook." (Joe Latulippe, The
Mathematical Association of America, July, 2009)

“This second edition of Mathematical physiology, ten years after the first one … provides information on
recent works in mathematical physiology. … It is a very interesting book dealing with the interdisciplinary
field of mathematical physiology. … Mathematical physiology, with the consequent number of exercises
given at the end of each chapter, could be used in particular for a full-year course in mathematical
physiology. It is also suitable for researchers and graduate students in applied mathematics, bioengineering
and physiology.” (Fabien Crauste, Mathematical Reviews, Issue 2010 b)

Users Review

From reader reviews:



Paul Weston:

Reading can called thoughts hangout, why? Because while you are reading a book mainly book entitled
Mathematical Physiology: I: Cellular Physiology (Interdisciplinary Applied Mathematics) the mind will drift
away trough every dimension, wandering in most aspect that maybe unknown for but surely can become
your mind friends. Imaging each and every word written in a guide then become one application form
conclusion and explanation this maybe you never get prior to. The Mathematical Physiology: I: Cellular
Physiology (Interdisciplinary Applied Mathematics) giving you yet another experience more than blown
away the mind but also giving you useful details for your better life with this era. So now let us teach you the
relaxing pattern here is your body and mind will be pleased when you are finished reading it, like winning an
activity. Do you want to try this extraordinary paying spare time activity?

Frank Lantz:

Are you kind of occupied person, only have 10 as well as 15 minute in your morning to upgrading your mind
proficiency or thinking skill perhaps analytical thinking? Then you have problem with the book in
comparison with can satisfy your short space of time to read it because this all time you only find publication
that need more time to be read. Mathematical Physiology: I: Cellular Physiology (Interdisciplinary Applied
Mathematics) can be your answer mainly because it can be read by anyone who have those short free time
problems.

Coleen Faircloth:

In this particular era which is the greater man or who has ability to do something more are more valuable
than other. Do you want to become certainly one of it? It is just simple way to have that. What you have to
do is just spending your time not much but quite enough to possess a look at some books. One of several
books in the top checklist in your reading list will be Mathematical Physiology: I: Cellular Physiology
(Interdisciplinary Applied Mathematics). This book which is qualified as The Hungry Slopes can get you
closer in becoming precious person. By looking up and review this e-book you can get many advantages.

Edward Cottrell:

A lot of guide has printed but it takes a different approach. You can get it by online on social media. You can
choose the very best book for you, science, witty, novel, or whatever simply by searching from it. It is
referred to as of book Mathematical Physiology: I: Cellular Physiology (Interdisciplinary Applied
Mathematics). You can include your knowledge by it. Without leaving behind the printed book, it could add
your knowledge and make you actually happier to read. It is most significant that, you must aware about e-
book. It can bring you from one destination for a other place.
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