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There is an ongoing resurgence of applications in which the calculus of variations
has direct relevance. Variational Methods with Applicationsin Science and
Engineering reflects the strong connection between calculus of variations and the
applications for which variational methods form the fundamental foundation.
The material is presented in a manner that promotes devel opment of an intuition
about the concepts and methods with an emphasis on applications, and the
priority of the application chaptersis to provide a brief introduction to a variety
of physical phenomena and optimization principles from a unified variational
point of view. Thefirst part of the book provides a modern treatment of the
calculus of variations suitable for advanced undergraduate students and graduate
students in applied mathematics, physical sciences, and engineering. The second
part gives an account of several physical applications from a variational point of
view, such as classical mechanics, optics and el ectromagnetics, modern physics,
and fluid mechanics. A unique feature of this part of the text is derivation of the
ubiquitous Hamilton's principle directly from the first law of thermodynamics,
which enforces conservation of total energy, and the subsequent derivation of the
governing eguations of many discrete and continuous phenomena from
Hamilton's principle. In thisway, the reader will see how the traditional
variational treatments of statics and dynamics are unified with the physics of
fluids, electromagnetic fields, relativistic mechanics, and quantum mechanics
through Hamilton's principle. The third part covers applications of variational
methods to optimization and control of discrete and continuous systems,
including image and data processing as well as numerical grid generation. The
application chaptersin parts two and three are largely independent of each other
so that the instructor or reader can choose a path through the topics that aligns
with their interests.
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Thereis an ongoing resurgence of applications in which the calculus of variations has direct relevance.
Variational Methods with Applications in Science and Engineering reflects the strong connection between
calculus of variations and the applications for which variational methods form the fundamental foundation.
The material is presented in a manner that promotes devel opment of an intuition about the concepts and
methods with an emphasis on applications, and the priority of the application chaptersisto provide a brief
introduction to a variety of physical phenomena and optimization principles from a unified variational point
of view. Thefirst part of the book provides a modern treatment of the calculus of variations suitable for
advanced undergraduate students and graduate students in applied mathematics, physical sciences, and
engineering. The second part gives an account of several physical applications from avariational point of
view, such as classical mechanics, optics and electromagnetics, modern physics, and fluid mechanics. A
unique feature of this part of the text is derivation of the ubiquitous Hamilton's principle directly from the
first law of thermodynamics, which enforces conservation of total energy, and the subsequent derivation of
the governing equations of many discrete and continuous phenomena from Hamilton's principle. In thisway,
the reader will see how the traditional variational treatments of statics and dynamics are unified with the
physics of fluids, electromagnetic fields, relativistic mechanics, and quantum mechanics through Hamilton's
principle. The third part covers applications of variational methods to optimization and control of discrete
and continuous systems, including image and data processing as well as numerical grid generation. The
application chaptersin parts two and three are largely independent of each other so that the instructor or
reader can choose a path through the topics that aligns with their interests.
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Editorial Review

Review

"The upshot is that many current engineering students have never been properly exposed to the power and
generdity of variational methods.... Inthe course of reading the text, it becomes clear that the author has
done an outstanding job in the organization and presentation of the application-oriented material. Cassel is
sensitive to the learning style of his audience and puts agreat deal of effort into motivating the material....
Overall, thetext is clear and provides an excellent introduction to the calculus of variations for engineers
and applied scientists looking for a concise exposition of the theory with numerous applications.”

Joel Storch, IEEE Control Systems Magazine

"The current book is an attractive fresh look at the subject by a professor of mechanical and aerospace
engineering ... Most chapters have a modest number of exercises. Thereisavery nice bibliography.”
Bill Satzer, MAA Reviews

"This well-written book contains alarge amount of material ... will also be useful for scientists from
application areas, in particular, those from engineering and physics."
Vicen?iu D. R?dulescu, Mathematical Reviews

About the Author

A graduate of Lehigh University and former National Research Council Postdoctoral Fellow at

the National Institute of Standards and Technology (NIST), Kevin Cassel is Professor of Mechanical and
Aerospace Engineering and Professor of Applied Mathematics at the Illinois Institute of Technology (11T).
He has been avisiting researcher at the University of Manchester, UK and University College London, UK
and isavisiting professor at the University of Palermo, Italy. Professor Cassel has been teaching the course
on which this book is based for the past fifteen years. Hisresearch utilizes computational fluid dynamics
(CFD) in conjunction with advanced analytical methods to address problems in bio-fluids, unsteady
aerodynamics, multiphase flow, and cryogenic fluid flow and heat transfer. Dr. Cassel isan Associate
Fellow of the American Institute of Aeronautics and Astronautics (AIAA), and his honorsinclude l1T's
University Excellence in Teaching Award (2008) and Ralph L. Barnett Excellence in Teaching Award
(2007, 2001), the 2002 Alfred Naoble Prize, and the Army Research Office Y oung Investigator Award (1998-
2001).

Users Review
From reader reviews:
Margar et Calderon:

This book untitled Variational Methods with Applicationsin Science and Engineering to be one of several
books in which best seller in this year, that is because when you read this publication you can get alot of
benefit into it. Y ou will easily to buy this kind of book in the book retail outlet or you can order it by using
online. The publisher with this book sells the e-book too. It makes you more readily to read this book,
because you can read this book in your Cell phone. So there is no reason for you to past this guide from your



list.

Kelsey Palermo:

Reading can called mind hangout, why? Because when you are reading a book mainly book entitled
Variational Methods with Applications in Science and Engineering the mind will drift away trough every
dimension, wandering in most aspect that maybe unidentified for but surely might be your mind friends.
Imaging every single word written in a e-book then become one web form conclusion and explanation that
will maybe you never get before. The Variational Methods with Applicationsin Science and Engineering
giving you an additional experience more than blown away your mind but also giving you useful information
for your better life within this era. So how let us teach you the relaxing pattern is your body and mind is
going to be pleased when you are finished examining it, like winning a. Do you want to try this extraordinary
investing spare time activity?

Timothy Payne:

Areyou kind of active person, only have 10 or perhaps 15 minute in your time to upgrading your mind
ability or thinking skill even analytical thinking? Then you have problem with the book in comparison with
can satisfy your short space of timeto read it because all of thistime you only find book that need more time
to be examine. Variational Methods with Applicationsin Science and Engineering can be your answer given
it can be read by an individual who have those short spare time problems.

Michael Nunn:

That e-book can make you to feel relax. This book Variational Methods with Applications in Science and
Engineering was bright colored and of course has pictures on there. As we know that book Variational
Methods with Applications in Science and Engineering has many kinds or type. Start from kids until
teenagers. For example Naruto or Private investigator Conan you can read and think that you are the
character on there. Therefore not at all of book are make you bored, any it offers up you feel happy, fun and
chill out. Try to choose the best book for you and try to like reading that.
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