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Quantum mechanics is traditionally associated with microscopic systems; how-

ever, quantum concepts have also been successfully applied to a diverse range of

macroscopic systems both within and outside of physics. This book describes how

complex systems from a variety of fields can be modeled using quantum mechani-

cal tools, from biology and ecology to sociology and decision-making. The math-

ematical basis of these models is covered in detail, furnishing a self-contained and

consistent approach. This book provides unique insight into the dynamics of these

macroscopic systems and opens new interdisciplinary research frontiers. It will be

an essential resource for students and researchers in applied mathematics or the-

oretical physics who are interested in applying quantum mechanics to dynamical

systems in the social, biological or ecological sciences.
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Preface

I like to do research, and I like to move from one topic to another. Otherwise, I

easily get bored! But from time to time, I feel the necessity to stop and think of

what I have produced up to that moment, alone or with a group of colleagues, who

quite often are also friends. And this is exactly the right moment to stop and sum-

marize what has been done during the past few years after adopting my operatorial

approach to mathematical modeling – which is exactly what this book is about.

Writing a book also gives you a nice opportunity: one needs to reflect again and

again on things which, when you write an article, may appear simple and clear.

But sometimes you realize that what appeared to be simple years ago is not simple

at all, and it possibly deserves a deeper analysis and a better understanding. And

this is something I like: my old (or recent) results live again, give new suggestions

and drive me toward unexpected directions. I am forced to read material on topics

which are, in principle, far away from my usual know-how: ecology, economy, bi-

ology and anthropology are just a few such topics, but aren’t the only ones. And

this is a nice way to learn many amazing things.... Hence, I consider this book

as the conclusion of a long period of study and the beginning of a new one. At

least, this is what I hope. And I also do hope that you will enjoy reading this book,

and that it will spark your curiosity, encourage you to start forming ideas of your

own and then see if those ideas can be transformed into formulas according to the

framework described in the chapters to follow. In fact, this is also what a book is

for: to attract people! So, please, come and join me: everyone is welcome!
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