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Neural network research often builds on the fiction that neurons are simple linear
threshold units, completely neglecting the highly dynamic and complex nature of
synapses, dendrites, and voltage-dependent ionic currents. Biophysics of
Computation: Information Processing in Single Neurons challenges this notion,
using richly detailed experimental and theoretical findings from cellular
biophysics to explain the repertoire of computational functions available to single
neurons. The author shows how individual nerve cells can multiply, integrate, or
delay synaptic inputs and how information can be encoded in the voltage across
the membrane, in the intracellular calcium concentration, or in the timing of
individual spikes.
Key topics covered include the linear cable equation; cable theory as applied to
passive dendritic trees and dendritic spines; chemical and electrical synapses and
how to treat them from a computational point of view; nonlinear interactions of
synaptic input in passive and active dendritic trees; the Hodgkin-Huxley model
of action potential generation and propagation; phase space analysis; linking
stochastic ionic channels to membrane-dependent currents; calcium- and
potassium-currents and their role in information processing; the role of diffusion,
buffering and binding of calcium, and other messenger systems in information
processing and storage; short- and long-term models of synaptic plasticity;
simplified models of single cells; stochastic aspects of neuronal firing; the nature
of the neuronal code; and unconventional models of sub-cellular computation.
Biophysics of Computation: Information Processing in Single Neurons serves as
an ideal text for advanced undergraduate and graduate courses in cellular
biophysics, computational neuroscience, and neural networks, and will appeal to
students and professionals in neuroscience, electrical and computer engineering,
and physics.
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Neural network research often builds on the fiction that neurons are simple linear threshold units, completely
neglecting the highly dynamic and complex nature of synapses, dendrites, and voltage-dependent ionic
currents. Biophysics of Computation: Information Processing in Single Neurons challenges this notion, using
richly detailed experimental and theoretical findings from cellular biophysics to explain the repertoire of
computational functions available to single neurons. The author shows how individual nerve cells can
multiply, integrate, or delay synaptic inputs and how information can be encoded in the voltage across the
membrane, in the intracellular calcium concentration, or in the timing of individual spikes.
Key topics covered include the linear cable equation; cable theory as applied to passive dendritic trees and
dendritic spines; chemical and electrical synapses and how to treat them from a computational point of view;
nonlinear interactions of synaptic input in passive and active dendritic trees; the Hodgkin-Huxley model of
action potential generation and propagation; phase space analysis; linking stochastic ionic channels to
membrane-dependent currents; calcium- and potassium-currents and their role in information processing; the
role of diffusion, buffering and binding of calcium, and other messenger systems in information processing
and storage; short- and long-term models of synaptic plasticity; simplified models of single cells; stochastic
aspects of neuronal firing; the nature of the neuronal code; and unconventional models of sub-cellular
computation.
Biophysics of Computation: Information Processing in Single Neurons serves as an ideal text for advanced
undergraduate and graduate courses in cellular biophysics, computational neuroscience, and neural networks,
and will appeal to students and professionals in neuroscience, electrical and computer engineering, and
physics.
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Editorial Review

About the Author
Christof Koch, Professor of Computation and Neural Systems, California Institute of Technology.

Users Review

From reader reviews:

Marvin Gamez:

Now a day individuals who Living in the era exactly where everything reachable by interact with the internet
and the resources inside it can be true or not call for people to be aware of each information they get. How
many people to be smart in receiving any information nowadays? Of course the reply is reading a book.
Examining a book can help men and women out of this uncertainty Information especially this Biophysics of
Computation: Information Processing in Single Neurons (Computational Neuroscience Series) book as this
book offers you rich info and knowledge. Of course the knowledge in this book hundred per-cent guarantees
there is no doubt in it as you know.

Anna Baron:

Hey guys, do you really wants to finds a new book to study? May be the book with the name Biophysics of
Computation: Information Processing in Single Neurons (Computational Neuroscience Series) suitable to
you? The particular book was written by famous writer in this era. The actual book untitled Biophysics of
Computation: Information Processing in Single Neurons (Computational Neuroscience Series)is one of
several books which everyone read now. This specific book was inspired a lot of people in the world. When
you read this reserve you will enter the new age that you ever know prior to. The author explained their idea
in the simple way, and so all of people can easily to know the core of this e-book. This book will give you a
lots of information about this world now. So you can see the represented of the world in this book.

Malcolm Moser:

Many people spending their time frame by playing outside with friends, fun activity using family or just
watching TV 24 hours a day. You can have new activity to invest your whole day by examining a book. Ugh,
ya think reading a book can definitely hard because you have to take the book everywhere? It fine you can
have the e-book, having everywhere you want in your Mobile phone. Like Biophysics of Computation:
Information Processing in Single Neurons (Computational Neuroscience Series) which is getting the e-book
version. So , try out this book? Let's find.



Brian Scheele:

With this era which is the greater individual or who has ability in doing something more are more valuable
than other. Do you want to become considered one of it? It is just simple strategy to have that. What you
have to do is just spending your time almost no but quite enough to enjoy a look at some books. One of many
books in the top collection in your reading list is Biophysics of Computation: Information Processing in
Single Neurons (Computational Neuroscience Series). This book which is qualified as The Hungry
Mountains can get you closer in becoming precious person. By looking right up and review this e-book you
can get many advantages.
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