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Abstract

Describes the behavior of several small laboratory or “toy” systems in order to identify basic behaviors –including chaotic oscillation- that may apply to ecological, climatic, political, economic and other large systems of general concern, with the goal of helping us better cope with or manage them.  Identifies eight basic systems behaviors including self-assembly. Describes forces holding systems together and why systems oscillate.  Emphasizes role of energy showing how it can concentrate and cause dramatic events like rogue waves, and perhaps stock market crashes.  Uses a simulation model to conduct possibly the most extensive exploration of the double pendulum to date.  Suggests a possible way to find the root cause of chaos.  Gives examples of real-world systems that appear to oscillate chaotically and suggests how toy systems behavior may help explain their behavior.  Includes many links to videos and other source materials.  Contains no mathematics.  Suitable for any analytically minded person who knows high school physics and seeks to better understand how the world works, but also offers new data that experts in chaos theory should find useful.  Ideal as general introduction to chaos theory for serious students before they delve into the math.


Preface

We live in a world of systems.  We’re in some.  We are ones.  And we contain them.  They range from galaxies and solar systems to atoms and molecules.  They include things like: the nervous and digestive systems, the transport system, political systems like national and local government, plant and animal ecosystems, individual corporations, the economic system, atmospheric and oceanic systems, the financial system, the health care system, the judicial system, etc.  It would be surprising if at a very fundamental level they had nothing in common: formed for entirely different reasons, or behaved in entirely different ways.  

Nothing lives in a vacuum unaffected by things in the larger environment.  Everything is linked to everything else.  What happens to one part sends out ripples of change that affect everything else to a greater or lesser extent.

Systems are usually invisible and therefore not recognized as such, nor given the attention they deserve. Yes, the parts are visible, but not the forces linking them together.  One goal I have is to give the reader a new lens through which to view reality; a lens which sees the invisible systems behind everything, including the evening news.

I first became interested in systems in grad school, where I studied for a PhD in Urban Systems Planning back in the early 70”s.  My emphasis was urban transportation.  Much more recently –after a career in strategic and business planning in telecom and aerospace- I got involved with urban transportation again; advocating as an ordinary citizen against a rail system on the basis that bus rapid transit would save billions.  I testified at county council meetings, wrote an op-ed, and did extensive analyses.  I came to realize in very visceral and hard-earned way that the ordinary citizen isn’t just fighting to change the opinions of ten council members.  Instead he or she is fighting an entire system, which includes consultants, contractors, county staff, newspapers, and various interest groups.  They were all linked in various ways and had all reached a compromise decision on what they wanted to do.  This system strongly resisted any attempt to change things.  

I began to think we needed to see these invisible systems, to understand how they form and function in order to better manage them in the public interest.  This, strange as it might seem, was my primary motive for trying to write a science based book on the subject of systems self-assembly and behavior.  It would span from the big bang to todays societal systems. This isn’t that still unwritten book.  Instead this e-book documents research I did in preparation for writing it.  Most systems seem to oscillate in a chaotic manner.  I wanted to understand chaos, but its exceedingly complex and became more of a challenge than I expected.  It became a black hole for time and consumed almost three years.  Now I want to share what I learned, so I can get back to the book I’ve been wanting to write.

This is a semi-technical book in the sense it deals with physics but avoids any math.  It deals with physics because all natural systems follow the laws of physics. Arguably the behavior of large societal systems like the economy is fundamentally driven more by physics than by man’s conscious decisions.  Thus I am essentially looking for the basic “laws of systems” that apply across a very broad range of systems.

My general approach in this book is to begin by explaining what a system is, what forces hold them together, and what generic forms of behaviors they exhibit.  This is hard science, not opinion.  I’ve done some real honest research, and felt the joy scientists have when they get insights.  I inject opinion when I suggest how these behaviors may be occurring in large real-world systems like the climate or the economy.   History is about what things changed.   Behavior is about how things change.  I hope to address WHY things change.  Ideally, I would provide some insight as to why history happens.  Again that’s the ultimate goal.  This book is just an initial step, but I want you to understand which way I’m heading. 

I think I have discovered, probably rediscovered, some basic laws of systems.  I’ve not had time to prove they apply to the real-world systems we care about most.  But I’ve speculated a bit. 

Among other things I hope specialists in all fields will try to see if there are basic laws of systems -like those I propose- and cooperate in writing a cross disciplinary book that summarizes how they apply in their fields of expertise.  It would be a unifying framework for explaining how the world works.  And hopefully decision makers at all levels will think more holistically in terms of systems, rather than on narrow issues.

I’m no expert in each of the various fields I span, especially not chaos theory.  Hopefully any errors are innocuous.  Finally, this isn’t a polished document.  I’ve not time to make it so.   
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