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Some Remarks Around Chaos Theory 

 

One of the great surprises of chaos theory is the discovery of totally new simplicities, deep 

universal patterns concealed within the erratic behaviors of chaotic dynamical systems. Chaos theory 

is concerned with finding the underlying order in apparently random/disordered data. However, there 

seems to be no way of determining the resulting order through approximations, no matter how 

precise. Yet, the universality of the order is always there, revealed as ‘self-similar’.  

This leads to saying that physical manifestations are phenomena that cannot be totally 

understood through reasoning or analysis. In other words, physical reality cannot be explained with 

rational thinking; and hence, the universe is unpredictable and unknowable. The only successful 

approach to comprehend is through a meditative state that transcends local realities – through the 

holistic aspect of the brain regarded as the mind or ‘mindscape’. Chaos of uncertainties containing 

incompletenesses, irrationals, fractals etc. is a crack towards understanding the grand design of the 

universe and one's relationship with it for personal understanding and creativity. 

 

    Some of the proofs are sited below: [Read more ...] 

 

 

 

 

 

 

 

 

https://www.dropbox.com/s/4sn414bqq2zleth/Some%20Remarks%20Around%20Chaos%20Theory.pdf
https://www.dropbox.com/s/4sn414bqq2zleth/Some%20Remarks%20Around%20Chaos%20Theory.pdf
http://en.wikipedia.org/wiki/Chaos_Theory_(disambiguation)
http://systems-eth.webs.com/Some%20Remarks%20Around%20Chaos%20Theory.pdf
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1.. The irrational numbers 

The number π (/paɪ/) is a mathematical constant that is the ratio of a circle's circumference to its 

diameter. π is an irrational number, meaning it is infinite – no mathematical operation or infinite 

series can be the equal to its true value. This way we say that π is unaccountably infinite for one 

cannot count it by the following one-to-one correspondence: 
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where 0א is the so-called countably infinite number. It is infinitely large number that   
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 is the super-duper of all 

cardinal infinities. 

Here, we observe that there is no recognizable pattern among the decimals (the successive digits 

of π). Hence, the behavior is chaotic that emerges as the mysterious and ‘simple’ π. This indicates 

that π cannot be considered as a precise fixed number – it is subject to uncertainty. That is, a 

universal message is subtly embedded in the digits of π – a number that is incorporated into the very 

structure of the universe. 

To make things clear, one way of looking at it is that a circle cannot be represented by a 

‘countably’ infinite-sided polygon. Another way is that, if the number in question is say, 2/3 or 

2000/3000, we get a ‘steady-state’ pattern that is 0.6666… Another trajectory that begins with x0 = 

1/7 = 0.142857142857142…, will cycle among seven values of x forever, since the same seven 

digits appear over and over again in the decimal representation of 1/7.  

However, when it comes to an irrational number (like π, or Euler's number  
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 or square-root of 2 = √2 = 1.4142135623730950488…), it is never periodic that that would 

repeat itself even for (countably) infinite digits. In fact, it randomly wanders over the entire interval 

(between 0 and 1) and thus it stands as a whole on its own, universally ordered. Yet, it is in a state of 

chaos to its nearby points leading to what is metaphorically called the ‘butterfly effect’ – where 

nearby points on the attractor tend to separate exponentially to yield entirely different results.  

 

 

 

http://en.wikipedia.org/wiki/Irrational_number
http://en.wikipedia.org/wiki/Pi
http://en.wikipedia.org/wiki/Help:IPA_for_English
http://en.wikipedia.org/wiki/Help:IPA_for_English
http://en.wikipedia.org/wiki/Help:IPA_for_English#Key
http://en.wikipedia.org/wiki/Help:IPA_for_English#Key
http://en.wikipedia.org/wiki/Mathematical_constant
http://en.wikipedia.org/wiki/Ratio
http://en.wikipedia.org/wiki/Circle
http://en.wikipedia.org/wiki/Circumference
http://en.wikipedia.org/wiki/Diameter
http://en.wikipedia.org/wiki/Irrational_number
http://en.wikipedia.org/wiki/Infinite_series
http://en.wikipedia.org/wiki/Infinite_series
http://en.wikipedia.org/wiki/E_(mathematical_constant)
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2..  Feigenbaum numbers 

 

Apart from other irrational numbers and 

fractal sets, there are also interesting universal 

constants which arise from the universality of 

chaos. In looking at the dynamics of non-linear 

systems, the first of these unexpected simplicities 

is through the well-known Feigenbaum numbers, 

particularly the so called Feigenbaum delta 

constant (δ) indicating that the multiple-

valuedness (forking) that ultimately leads to chaos 

has a universal characteristic of its own. What is important here is the vast number of common 

features inherent (sequences of bifurcation connecting regular or periodic behavior to chaotic 

behavior) in the behavior of non-linear systems. These features seem to be largely independent of the 

physical, chemical or biological details of the system under investigation. This universality has made 

non-linear dynamics a truly interdisciplinary field of study. Pendulums, mass-springs, semiconductor 

diodes, convecting fluids, or modulated lasers have in common with the logistic map that link 

between these experimental results and a simple mathematical iterated map. Technically speaking, 

universality expresses the notion that certain properties of non-linear maps are independent of the 

specific form of the map.  

From the period-doubling sequence, different pieces of a bifurcation diagram are just smaller 

replicas of other pieces. A geometric structure that has this replicating behavior under appropriate 

magnifications is said to be self-similar for each subpart; that is, when appropriately magnified it 

looks just like the larger part. This self-similarity plays a key role in the theory of the universality of 

the Feigenbaum numbers, lurking within every period-doubling cascade towards chaos.  

From the figure, each successive branch gets closer and closer by a factor 1/δ times the size of 

the previous one. The Feigenbaum delta constant arises from the ratio 

       
   

 
       

       
      

   
                         

and this turns out to be a constant which is irrational and universal as in our previous consideration. 

Important conclusions have been deduced in connection with neighboring rational points as 

discussed below. 

 

 

http://en.wikipedia.org/wiki/Feigenbaum_constants
https://www.dropbox.com/s/xivtmrj9aemrypk/Rational%2C%20Irrational%20or%20Transcedental%20Numbers.pdf
http://en.wikipedia.org/wiki/Feigenbaum_constants
https://www.dropbox.com/s/pwduflswaiupl1j/The%20Feigenbaum%E2%80%99s%20delta%20constant.pdf
https://www.dropbox.com/s/pwduflswaiupl1j/The%20Feigenbaum%E2%80%99s%20delta%20constant.pdf
http://en.wikipedia.org/wiki/Logistic_map
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3.. The Cantor Set 

The Cantor set is constructed from a continuous 

line of unit length: By successively deleting the 

middle one-thirds of each line segment, one 

approaches a collection of line fragments whose 

total length is zero, yet whose points are as 

numerous as the entire universe.  

This, in principle says that an infinity of isolated points on the real line, if shrunk down together 

without limit, can never fill out a continuous line, however short one is prepared to accept. In other 

words, a concentration of discrete (or countable) points, no matter how close, can never measure up 

to a length of a line segment – ‘zero measure’. This implies there must be irrationals between the 

rational points that make up a meaningful continuous line – ‘god of the gaps’. The irrationals (as 

depicted through π above) are the super-duper of infinities that are beyond rational expression, to 

which Cantor attributed as God. Thus, although God is incomprehensive, the attributes of God are 

knowable. 

The extraordinary conclusion from Cantor set is that a line of zero length can contain as many 

points as the whole universe. Then the so called Cantor's absolute infinity entails a self-referential 

set which includes itself (beyond the rational thought) and hence must be known through a flash of 

mystical vision much like Wheeler's ‘self-excited circuit’ wherein the physical universe bootstraps 

itself into existence – emergence. 

 Like the Cantor Set, the Koch curve is formed from an interval of 

the real line (containing rationals and irrationals), but it is infinitely 

long, continuous but nowhere differentiable; yet it encloses a finite 

area. 

The Koch curve has an infinite length because each time the steps 

above are performed on each line segment of the figure there are four 

times as many line segments, the length of each being one-third the length of the segments in the 

previous stage. Hence, the total length increases by one third and thus the length at step n will be 

(4/3)
n
 of the original triangle perimeter: the fractal dimension is log(4)/log(3) ≈ 1.26186, greater than 

the dimension of a straight line (1) but less than Peano's space-filling curve or a two-dimensional flat 

space (2). It tells about intermediate (fractional) dimensionalities more than we are familiar with: 1, 

2, 3, … dimensions. That is, the finished curve, though contained in a finite area, has an infinite 

length; and that this property of infinite length can be used as an ideal model for the variety of 

shapes of the [ordered] real world. Generally speaking, such fractals are one of the most powerful 

tools for describing many natural objects realistically, both in the living and non-living worlds. 

http://en.wikipedia.org/wiki/Cantor_set
https://www.dropbox.com/s/9e3dn5zyzn1cin7/THE%20CANTOR%20SET%20-%20A%20BRIEF%20INTRODUCTION.pdf
http://en.wikipedia.org/wiki/Absolute_Infinite
http://en.wikipedia.org/wiki/Koch_snowflake
http://en.wikipedia.org/wiki/Infinity
http://en.wikipedia.org/wiki/Fractal_dimension
http://en.wikipedia.org/wiki/Peano
http://en.wikipedia.org/wiki/Space-filling_curve
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4..  Strange attractors 

Strange attractors are the objects central to chaos 

theory and provide a link between dynamics and 

geometry, and between feedbacks and fractals. They 

are a geometrical representation of the history taken by 

the state of a chaotic system. The special properties of 

chaotic systems (that they never repeat exactly but 

follow similar paths and that they are highly sensitive 

to initial conditions) relates to the fractal properties of 

the strange attractor. A fractal object has self-

similarity, or scale invariance. That is, it has similar 

detail on many scales. Fractal properties arise due to the repeated iteration, or feedback, of simple 

rules. Repeated magnification of a portion of the attractor would reveal ever more similar detail.  

The fact that simple deterministic equations of motion (Newtonian) can produce unbelievable 

complexity that defies all attempts of prediction was first challenged by Poincaré in his attempt to 

solve the celebrated three-body problem in celestial mechanics. Unlike the point or periodic (or 

cyclic) attractors which tend to reach a stable equilibrium or periodic oscillations, respectively, the 

strange attractor corresponds to chaotic systems (just like π), this time with external drives. In spite 

of the seemingly erratic motion, the points in phase space are not randomly distributed; the system 

never repeats itself so that each cycle covers a new region of phase space. Together, they form a 

complex highly organized pattern – universal order within chaos – suggesting that man-made things 

are countable and that God-made things are uncountable. 

 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Attractor
http://en.wikipedia.org/wiki/Attractor
http://en.wikipedia.org/wiki/Fractal
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5..  Mandelbrot set 

The other icon of chaos that provides deep insights into the 

relation between simplicity and complexity is the Mandelbrot set. It 

represents a fractal whose mathematical definition is a geometric 

pattern that is repeated at every level, and cannot be represented by 

any classical geometry. Yet, a fractal is an object or quantity that 

displays self-similarity on all scales. This is indicative that the shape 

of the whole is similar to itself at all levels of the scale. 

The amazing thing about this set is that such a simple process 

[magnification] produces incredibly complicated objects, so 

complicated that it gets un-computable. The drawings are mere 

approximations; the exact object is, in a very important sense, 

unknowable. Everything in the cosmos is fractal, repeats on many 

scales, and is continuously evolving. Each and every system in the 

universe continuously evolves within the total universal evolution and 

all the system's evolutions are intertwined. At any region of the set, 

new and intricate detail appears as in the sequence of blowups b) – h). 

Moreover, the complete details of the complication of the structure cannot really be fully 

comprehended by any rational means, nor can it be fully revealed by a computer – it has a reality of 

its own to be discovered like America, yet ‘wiser than even their discoverers that we get more out of 

them than was originally put into them’. This ultimately suggests that the universe is both contingent 

(uncertain or ‘actualization of possibilities’) and intelligible that provides the motivation for 

empirical science. A realistic combination of these leads to the metaphysical notion of grasping 

ultimate reality in a single experience – ‘a compassionate, joyful stillness that lies beyond the 

activity of busy minds’. In Einstein’s words, it is a ‘cosmic religious feeling’ that inspired his 

reflection on the order and harmony of nature. Kurt Gödel (the father of ‘incompleteness theorem’) 

also spoke of the ‘other relation to reality’, by which he could directly perceive (discover) 

mathematical objects like infinity. Thus, in this state, one senses that all boundaries between oneself 

and the outer world vanish, for what one experience lies beyond all categories and all attempts to be 

captured in logical thought.  

 

 

 

 

http://en.wikipedia.org/wiki/Mandelbrot_set
http://www.miqel.com/fractals_math_patterns/visual-math-mandelbrot-magic.html
http://en.wikipedia.org/wiki/Fractal
http://hubpages.com/topics/technology/5338
http://hubpages.com/topics/business-and-employment/809
http://en.wikipedia.org/wiki/Kurt_G%C3%B6del
http://en.wikipedia.org/wiki/G%C3%B6del's_incompleteness_theorems
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6..  The Butterfly Effect 

This one deals with inherent sensitivity to initial 

conditions among chaotic systems – minute changes in 

the system's initial state will lead over time to large-scale 

consequences. It is mainly expressed as the wings of a 

butterfly stirring the air today in China and can cause a 

thunderstorm in New York (thousands of miles away) 

the next month. Small actions or experiences stored in 

the unconscious mind, could certainly affect a person's 

behavior and the environment in unexpected ways.  

Chaotic systems bear inherent sublimities powerful enough to cause unexpected results. The 

implication lies on the recognition of self-worth as a universal observer uniquely designed to fulfill a 

specific and valuable purpose in life. Recognition that each human being is distinctly special 

represents a strong argument for the existence of a powerful, intelligent, knowledgeable, and loving 

Creator. In general, it suggests that reality cannot be simulated (or predicted) with analysis and 

approximations. It is the holistic Demiurge (half-real, according to ancient Egyptians) who brings 

forth order and creatively and fashions the world through this flux of universal laws. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Butterfly_effect
http://en.wikipedia.org/wiki/Demiurge
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7..  The Schrödinger's cat 

What makes quantum mechanics beyond the 

familiar sensual reality is that it is set up as a self-

consistent system of mathematical rules and 

operations; and with entire rigor, it works. Problems 

come when we try to interpret what its rules mean – 

they are all transcendental.  

An observable quantity such as the spin of an 

electron is either ‘up’ or ‘down’. However, in quantum 

mechanics, the spin is actually continuous in a sense 

that the state of the electron is superposed with both 

up-down states. (Think of ‘up’ represented by angle θ 

= 0°, and ‘down’ by θ = 180°; and that θ is 

continuous.) Under such conditions, a bifurcation of 50-50% chance is the most possible; and that 

quantum observables are inherently probabilistic – until one observes them. Suddenly, measurement 

seems to force the electron to choose either up or down – identical with a flip of a coin until it lands 

on a surface with decisive ‘head’ or ‘tail’. 

Thus, every quantum object has a ‘wavefunction’ that describes the probability-cloud of possible 

states in which that object can exist. According to the so-called ‘Copenhagen interpretation’ 

concerning the mathematical rules, any measurement forces the wavefunction to ‘collapse’ to 

specific certainties rather than indeterminate probabilities. Until one makes such observation, the 

system will be in a state that superposes all of the possible things that might happen. 

This was dramatized by Schrödinger's thought experiment involving a cat imprisoned in a box – 

‘Schrödinger's cat’. Since the decay of any radioactive atom is completely random, there exists a 50-

50% chance that the atom might have decayed and hence caused the cat to die, or vice versa. Thus, 

until an ‘observer’ opens the box and finds out whether the cat is alive or dead, quantum mechanics 

says that the cat is in both living-dead states. In other words, the system develops into a ghost-like 

hybrid state of live-dead cat, until an observation is made. Opening the chamber and observing 

makes the wavefunction collapse to a dead or alive state. Even [according to Wigner] if there is an 

observer watching the cat inside the box with collapsed wavefunction, there is no information-

exchange yet to communicate with the observer. Thus, with an unavoidable participation of the 

observer, the outside observer communicates instead with the rest of the universe (including multiple 

feed-back loops) at a speed faster than light to find out the state of the cat. The quantum results of 

the experiment depend on the nature of the whole experimental setup – apparatus plus the 

experimenter. 

http://en.wikipedia.org/wiki/Schr%C3%B6dinger's_cat
http://en.wikipedia.org/wiki/Quantum_mechanics
http://en.wikipedia.org/wiki/Wave_function
http://en.wikipedia.org/wiki/Copenhagen_interpretation
http://en.wikipedia.org/wiki/Wave_function_collapse
http://en.wikipedia.org/wiki/Erwin_Schr%C3%B6dinger
http://en.wikipedia.org/wiki/Eugene_Wigner
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Quantum mechanics with probable experimental results is also subtly contextual that connects 

the observer with the rest of the universe instantaneously – spiritual communication. John Wheeler's 

contextual view (originating from ‘double-slit experiment’) also suggests that ‘the universe responds 

when you ask it questions’. This is a clear evidence for the holistic nature of quantum systems, with 

the behavior of individual particles being shaped into a pattern by something which cannot be 

explained in terms of the Newtonian reductionist paradigm. Quantum mechanics, together with 

Einstein's general theory of relativity is regarded by many as the supreme intellectual achievement of 

the human species, surpassing local (physical or mundane) realities. 

Please drop me a note at abrahamaha@gmail.com so that I invite you to share my folders on 

Dropbox, or visit for simpler presentations in www.systems-eth.webs.com. 

With best regards and wishes, Abraham Amaha. 

http://en.wikipedia.org/wiki/Wheeler's_delayed_choice_experiment
http://en.wikipedia.org/wiki/Wheeler's_delayed_choice_experiment
http://en.wikipedia.org/wiki/Double-slit_experiment
mailto:abrahamaha@gmail.com
http://www.dropbox.com/
http://www.systems-eth.webs.com/

