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General Description:  
  
 This is the text for one of a series short videos on designing new solutions to the problems of 
the 21st Century by applying new science.  This series is called “Baltimore in the Future Tense”.  
It is in the form of TED style presentations with a few graphics supported by talk.  The 
presentations appear in six short video chapters and appendixes.  
  
 This text and videos are available on “The Big Moon Dig” Web site:  
  

The Big Moon Dig / What & Why / Divide Baltimore 
http://bigmoondig.com/Essays/BMDWhyWhat.html#DivBalt 

 
Starting point essay:  “Baltimore”  
http://bigmoondig.com/Essays/Baltimore.pdf  

  
This series was written especially for a University of Baltimore course:  
  
  “Divided Baltimore”  
  http://blogs.ubalt.edu/dividedbaltimore/  
  
The text is in Adobe pdf.  Graphics were assembled using PowerPoint and SketchUp 2015.   The 
voice and voice times were generated with Natural Reader.  The videos were made with Movie 
Maker.  The graphic credits appear at the end of each text, as does a list of references. 
________________________- 
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The complete series outline is in the Chapter 1 text file. 
 
Chapter 4, Chaos 
 Systems in Chaos 
 First Bifurcation 

Cannot Predict 
 Precisions Consequences 

Can Effect 
Two Lessons 

  
 
 
________________________________________________________________- 
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Slide 01:  Text intro 
MP4:  A 
Graphics:  Text 
Time: 01:01 

 
Baltimore 

in the 
Future Tense 

Chapter 4 – Chaos 
Tom Riley 

TomRiley@WoodwareDesigns.com 

The Big Moon Dig 

http://bigmoondig.com/Essays/BMDWhyWhat.html 

September 27, 2015 
Comment: 
 
Hello, I’m Tom Riley of “The Big Moon Dig”.   
 
Let’s talk for a just few minutes about using new science to address our big problems in the 21st 
Century.  The new stuff is absolutely breathtaking, but communicating complex and novel ideas 
is a real challenge.  We now have the raw information we need to solve our problems, but we 
need to turn it into practical solutions. 
 
In my first chapter, we looked at the big picture.  In this fourth chapter we will look at Chaos; 
what it prevents us from doing and, more importantly, what it lets us do. 
 
What we need from Chaos is an understanding of how well we can model the future with our 
computers.  Solutions to major problems, like Global Warming, turn on our computer models so 
we need to understand clearly in what ways we can trust them. 
 
This chapter will finish our dive into new science.  In our next chapter we will start to design 
specific actions to address our current problems.  
 
_____________- 
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Slide 02:  Chaos Theory 
MP4:  B 
Image: Double Pendulum 
Time:  1:06 
 

 
 
Comment: 
 
If we lived in a nice universe then everything would run like clockwork.   
 
But, there is a problem.  Life cannot exist in such a nice universe. 
 
The universe we do live in is chaotic.  We are driven by great powers in many directions.  But, 
since we do live in such a chaotic universe, life can exist, we can exist.  
 
What then is official Chaos? 
 
The world if full of systems that feedback upon themselves.  If a system is complex and contains 
non-linear elements, then it can become chaotic if driven hard. 
 
Even a system as simple as this double pendulum can generate chaotic behavior.  In our 
universe it really does not take much. 
 
Living systems, including societies, live on the edge of chaos.  They are complex and they are 
certainly non-linear.  But why? 
 
At the edge of chaos:  energy flows; work can be done; and, most important for life, 
information and order can be spontaneously generated.  This last concept is new and enabling 
for life. 
 
________________- 
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Slide 03:  First Bifurcation  
MP4:  C 
Image: Bifurcation Plot 
Time:  01:14 
 

 
 

 
Comment: 
 
Chaotic systems to not behave completely randomly.  When things are calm and energy is low, 
they change predictably and often in dependable cycles. 
 
If pushed a little harder however, a complex system can split into two modes of action.  This is 
called the first bifurcation.  At any moment the system could be on either of these branches. 
 
If pushed harder still, the system output splits again and then again.  At high energy levels, its 
output jumps around in a wild and apparently unpredictable manner. 
 
The first lesson from Chaos then is about predicting the future of living systems.  We do need 
computer based prediction, like those of Global Warming, so this feature is very important.  We 
can predict the future of a system out for a short period, and if not perfectly then at least to 
practical levels.  The lower the energy input the farther out we can usefully predict. 
 
That said, we cannot predict the distant future.   For systems that are far below the first 
bifurcation, say the phases of the Moon, we can predict their states very far out. For systems 
near or in chaos, predictions quickly become useless and often deceptive.  
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Slide 04:  Precision Consequences 
MP4:  D 
Image:  Lorenz Attractor, input listing 
Time:  00:51 
 

 
 

 
 
Comment: 
 
The second lesson from Chaos is about the initial conditions. 
 
Whenever you try to predict the future with a computer model you must start from 
somewhere.  You must provide the initial conditions. 
 
In non-chaotic, linear systems you only need to provide your initial conditions to the same 
precision as the results you need.  If you need three significant figures, one part in a thousand, 
then measure the current states of the inputs to three significant figures, or four for safety. 
 
For chaotic systems this will never do.  Over time imprecision in even the 6th or 20th or 100th 
decimal place will work up and effect the result.  Minuscule imprecisions build up, first slowly 
and then in a great rush. 
 
It is simply not possible to know the present well enough to predict the future very far out. 
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________________- 
 
 
Slide 05:  Lessons from Chaos 
MP4:  G 
Image:  Text 
Time:  00:52 
 

Chaos Consequences 
 

• We have a limited vision of the future 
• What we do now counts 

 
• Thanks, 

• Tom Riley 
• The Big Moon Dig 

 
Comment: 
 
Where do our problems fit into all this?  
 
Chaos Theory provides us with two valuable lessons: 
 
First, we can predict the future but only out for a limited time.  Out computer models appear to 
run well but they soon run out of reality. 
 
Second, even minor things we do today could affect the future and effect it in ways we cannot 
predict.  What we do now counts! 
 
This is all for the good.  If we could predict the future precisely, then we could do nothing about 
it.  Since we cannot, we can take effective action. 
 
A single action could create a big result, but that is very unlikely.  We therefore need a very 
large number of people in effective action in positive directions.  
 
The 21st Century is a century for the brave. 
 
Thanks for your attention, 
 
Tom Riley 
“The Big Moon Dig” 
 
________________________________________________________- 
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Total Time:  05:12 
 
Target:  05:00 
 
Allowing 00:02 times 4 for slide changes = 00:8. 
____________________________________________________- 
 

 
Graphics Credits: 
 
Copyright 2015. 
 

1. Introduction -- Text by Tom Riley 
2. Chaos Theory –  Double Pendulum by Tom Riley 
3. Bifurcation – “Simple Chaos Theory with Tcl” 

https://www.google.com/search?q=chaos+theory+images&biw=1536&bih=708&tbm=is
ch&tbo=u&source=univ&sa=X&sqi=2&ved=0CBwQsARqFQoTCNypz6iZl8gCFYtvPgod5f8
OhA#imgrc=aTeQjF9eKsKNJM%3A 

4. Attractor – Lorenz Attractor https://en.wikipedia.org/wiki/Attractor#Strange_attractor 
Precision listing by Tom Riley 

5. Conclusion – Text by Tom Riley 
 

Sound credit: 
 

1. Rocket blast – Titan Rocket sound clip is by NASA 
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