Preface

Engineers may have different aims and abilities; however, they have a common
task: modeling and solving a physical system. In reality, the systems are complex
and can only be modeled by nonlinear and coupled equations. Nowadays, even
laptops are capable of solving such equations numerically. Therefore, an engineer
can model and solve such problems numerically, just by using a laptop.

The underlying work balances between two extremes: being a programmer
without duty and being a theoretician without any useful results. The first one, let
me call them a pro, is able to write an efficient code but pro lacks the knowledge
of the governing equations. The second one, let me call them a theo, believes in the
lengthy and complicated equations. Theo claims that the humanity cannot com-
prehend the utmost importance of the theory, but theo never performs a useful
calculation. An engineer ought to be the fusion of pro and theo; trying to model and
compute the reality.

This work aims for one single target: modeling and computing various engi-
neering applications. The theory leading to nonlinear and coupled equations will be
discussed and applied by simulating continuum mechanics problems. Open-source
packages are utilized for creating a computational reality, where complex engi-
neering problems are solved. Learning by doing is the key concept in this book;
theory and practice are served on a silver platter!

Theory and the collection of engineering applications have been realized over
the years with the aid of colleagues:' Wolfgang H. Miiller, Christina Véllmecke,
Andreas Brandmair, Holger Worrack, Arion Juritza, Guido Harneit, Biarbel Minx,
Tabea Wilk, Paul Lofink, Felix Reich, Cheng-Chieh Wu, Robert Kersting, Wolfram
Martens, Heino Henke, Ingo Miiller, Dimitri V. Georgievskii, Maria Kashtalyan,
Hans Walter, Wolfgang A. Wall, Volker Gravemeier, Ata Mugan, Holm Altenbach;
with assistance of students: Jorg Christian Reiher, G. Gabin Noubissi M., Andre
Klunker, Aditya Desai, Fanny Roziere, Wilhelm Hiibner, Matthias Steinbach, Elias
Biichner, Philipp Diercks, Vyacheslav Boyko, Mario Kierstein; and with support of

'No specific order has been used by noting the names.
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invaluable friends: Cagri Déner, Ata Iyiyazict, Cagri Uziim. Special gratitude is
owed to Richard Murray, Chaitanya Raj Goyal, and Mark Searle for perusing
different parts of the book and providing amendments to the text.
Moreover, I have been recharged by the motivation and love of my family,
namely, Elisabeth Kindler-Abali, G. Ipek Abali, Lale Abali, and A. Ertan Abali.
Tons of thanks go to everyone helped me for putting science to work!

Berlin, Germany Bilen Emek Abali
May 2016
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