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This book represents the first in a two-volume set on biological rhythms. This volume focuses on supporting
the claim that biological rhythms are universal and essential characteristics of living organisms, critical for
proper functioning of any living system.

The author begins by examining the potential reasons for the evolution of biological rhythms: (1) the need
for complex, goal-oriented devices to control the timing of their activities; (2) the inherent tendency of
feedback control systems to oscillate; and (3) the existence of stable and powerful geophysical cycles to
which all organisms must adapt. To investigate the second reason, the author enlists the help of biomedical
engineering students to develop mathematical models of various biological systems. One such model
involves a typical endocrine feedback system. By adjusting various model parameters, it was found that
creating a oscillation in any component of the model generated a rhythmic cascade that made the entire
system oscillate. This same approach was used to show how daily light/dark cycles could cascade rhythmic
patterns throughout ecosystems and within organisms.

Following up on these results, the author discusses how the twin requirements of internal synchronization
(precise temporal order necessary for the proper functioning of organisms as complex, goal-oriented devices)
and external synchronization (aligning organisms' behavior and physiology with geophysical cycles)
supported the evolution of biological clocks. The author then investigates the clock systems that evolved
using both conceptual and mathematical models, with the assistance of Dr. Bahrad Sokhansanj, who
contributes a chapter on mathematical formulations and models of rhythmic phenomena. With the ubiquity
of biological rhythms established, the author suggests a new classification system: the F4LM approach
(Function; Frequency; waveForm; Flexibility; Level of biological system expressing rhythms; and Mode of
rhythm generation) to investigate biological rhythms. This approach is first used on the more familiar cardiac
cycle and then on neural rhythms as exemplified and measured by the electroencephalogram. During the
process of investigating neural cycles, the author finds yet another reason for the evolution of biological
rhythms: physical constraints, such as those imposed upon long distance neural signaling. In addition, a
common theme emerges of a select number of autorhythmic biological oscillators imposing coherent
rhythmicity on a larger network or system. During the course of the volume, the author uses a variety of
observations, models, experimental results, and arguments to support the original claim of the importance
and universality of biological rhythms. In Volume 2, the author will move from the establishment of the
critical nature of biological rhythms to how these phenomena may be used to improve human health, well-
being, and productivity. In a sense, Volume 1 focuses on the chronobio aspect of chronobioengineering
while Volume 2 investigates methods of translating this knowledge into applications, the engineering aspect
of chronobioengineering.
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From reader reviews:

Carol Frazier:

Do you have favorite book? If you have, what is your favorite's book? E-book is very important thing for us
to understand everything in the world. Each guide has different aim or perhaps goal; it means that guide has
different type. Some people experience enjoy to spend their time to read a book. They are reading whatever
they acquire because their hobby is actually reading a book. Why not the person who don't like reading
through a book? Sometime, particular person feel need book when they found difficult problem or perhaps
exercise. Well, probably you'll have this Chronobioengineering: Introduction to Biological Rhythms with
Applications Vol 1 (Synthesis Lectures on Biomedical Engineering).

Martha Howell:

As people who live in the particular modest era should be update about what going on or information even
knowledge to make these keep up with the era that is always change and move ahead. Some of you maybe
may update themselves by reading books. It is a good choice for you but the problems coming to anyone is
you don't know what one you should start with. This Chronobioengineering: Introduction to Biological
Rhythms with Applications Vol 1 (Synthesis Lectures on Biomedical Engineering) is our recommendation to
make you keep up with the world. Why, as this book serves what you want and need in this era.

Raymond Murray:

Reading a publication tends to be new life style with this era globalization. With examining you can get a lot
of information that can give you benefit in your life. Along with book everyone in this world can share their
idea. Publications can also inspire a lot of people. Many author can inspire all their reader with their story or
maybe their experience. Not only the storyplot that share in the books. But also they write about advantage
about something that you need instance. How to get the good score toefl, or how to teach children, there are
many kinds of book that you can get now. The authors on earth always try to improve their ability in writing,
they also doing some exploration before they write to their book. One of them is this Chronobioengineering:
Introduction to Biological Rhythms with Applications Vol 1 (Synthesis Lectures on Biomedical
Engineering).

Margaret Phillips:

Chronobioengineering: Introduction to Biological Rhythms with Applications Vol 1 (Synthesis Lectures on
Biomedical Engineering) can be one of your starter books that are good idea. All of us recommend that
straight away because this reserve has good vocabulary that will increase your knowledge in terminology,
easy to understand, bit entertaining but nonetheless delivering the information. The article author giving
his/her effort to place every word into joy arrangement in writing Chronobioengineering: Introduction to
Biological Rhythms with Applications Vol 1 (Synthesis Lectures on Biomedical Engineering) although
doesn't forget the main level, giving the reader the hottest in addition to based confirm resource facts that



maybe you can be among it. This great information can drawn you into brand-new stage of crucial
contemplating.
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