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Many physicists are not aware of the fact that they can solve their problems by applying optimization algorithms. Since the number of such algorithms is steadily increasing, many new algorithms have not been presented comprehensively until now. This presentation of recently developed algorithms applied in physics, including demonstrations of how they work and related results, aims to encourage their application, and as such the algorithms selected cover concepts and methods from statistical physics to optimization problems emerging in theoretical computer science.

Optimization problems occur very frequently in physics. Some of them are easy to handle with conventional methods also used in other areas such as economy or operations research. But as soon as a huge number of degrees of freedom are involved, as is typically the case in statistical physics, condensed matter, astrophysics and biophysics, conventional methods fail to find the optimum in a reasonable time and new methods have to be invented. This book contains a representative collection of new optimization algorithms that have been devised by physicists from various fields, sometimes based on methods developed by computer scientists and mathematicians. However, it is not a mere collection of algorithms but tries to demonstrates their scope and efficiency by describing typical situations in physics where they are
useful.

The individual articles of this collections are self-contained and should be understandable for scientists routinely using numerical tools. A more basic and pedagogical introduction into optimization algorithms is our book on Optimization Algorithms in Physics, which can serve as an appendix for the newcomer to this field of computational physics or for undergraduate students. The reason why we found it necessary to compose another book in this field with a greater focus is the fact that the application of optimization methods is one of the strongest growing fields in physics. The main reasons for these current developments are the following key factors:

First of all great progress has been made in the development of new combinatorial optimization methods in computer science. Using these sophisticated approaches, much larger system sizes of the corresponding physical systems can be treated. For many models the systems sizes which were accessible before, were too small to obtain reliable and significant data. However, this is now possible. In this way computer science has helped physics. But knowledge transfer also works the other way round. Physics provides still new insights and methods of treating optimization problems, such as the earlier invention of the simulated annealing technique. Recent algorithmic developments in physics are, e.g., the extremal optimization method or the hysteric optimization approach, both covered in this book.
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Debugging by Thinking : A Multidisciplinary Approach (HP Technologies)Digital Press, 2003
Debugging by Thinking: A Multidisciplinary Approach uses the methods  of literary detectives such as Sherlock Holmes, the techniques of mathematical  problem solving, the results of research into the cognitive psychology of human  error, the root cause analyses of safety experts, the compiler analyses of  computer science, and the...
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Quantitative Corpus Linguistics with R: A Practical IntroductionRoutledge, 2009

	The first textbook of its kind, Quantitative Corpus Linguistics with R demonstrates how to use the open source programming language R for corpus linguistic analyses. Computational and corpus linguists doing corpus work will find that R provides an enormous range of functions that currently require several programs to...
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The Tax Law of Charitable Giving (Wiley Nonprofit Law, Finance and Management Series)John Wiley & Sons, 2005
Examines the highly complex set of rules and regulations which govern charitable giving. Beginning with an introductory overview, it provides comprehensive information on the laws, definitions and forms of various charitable gifts, ranging from art to real estate and beyond. Includes information on the most current tax laws and explains the...
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JavaScript: Object-Oriented ProgrammingPackt Publishing, 2017

	It may seem that everything that needs to be written about JavaScript has already

	been written. However, JavaScript is changing rapidly. ECMAScript 6 has the

	potential to transform the language and how we code in it. Node.js has changed

	the way we write servers in JavaScript. Newer ideas such as React and Flux will

	drive the next...
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Electric and Hybrid Vehicles: Design FundamentalsCRC Press, 2003
With advances driven by pressure from governments, environmental activists, and its associated industries, the subject of electric and hybrid vehicles is becoming increasingly important. Trends clearly suggest that we must educate the engineers of today and tomorrow in the technical details of these vehicles. While there are many books that...
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Moodle JavaScript CookbookPackt Publishing, 2011

	Moodle is the best e-learning solution on the block and is revolutionizing courses on the Web. Using JavaScript in Moodle is very useful for administrators and dynamic developers, as it uses built-in libraries to provide the modern and dynamic experience that is expected by web users today.


	The Moodle JavaScript Cookbook will take...
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