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This essay weaves a history of Western mathematics with the duality of reason and belief and 

uses a quantum walk of Fibonacci numbers to show how the absurdity of life provides meaning. 

 
eonardo Fibonacci was an Italian mathematician in 1202 who introduced Indian/Arabic 

algebra and the Arabic decimal number system to the West with his book, Liber Abaci. 

Not since the geometry of Pythagoras and Euclid in the third century BC did a single work 

like Liber Abaci herald a new age in how mathematics changed how we viewed reality. In the 

earliest times of Babylon, humans used numbers to represent objects and therefore, a farmer 

with twenty cows would pay more tax than a farmer who had just one cow. But how many 

cubits was a temple long and wide? And how many days were in a year? 

 

Liber Abaci introduced the Arabic and Indian decimal system of numbers and that algebra 

allowed accounting of trade and wealth, but science could now keep track of objects and their 

motion much better than before as well. In addition, the Liber Abaci also showed the West an 

eighth century Indian mathematician’s series now known as Fibonacci numbers. This series 

begins with two ones and each successive value is then just the sum of the previous two 

numbers and so the series is {1, 1, 2, 3, 5, 8, 13, 21, 34, …}. Fibonacci used this sequence to 

predict the growth in rabbit population and as we shall see, the set of whole numbers of the 

Fibonacci sequence turns out to have a richer and deeper meaning far beyond counting rabbits. 

As the figure shows, the 

successive ratios in the sequence 

converge to the equality of the 

golden ratio, a/b = b/c = 1.618... 

as the ratios of the golden 

rectangle sides {a, b}. A progeny of 

those rectangles converge to a 

golden spiral with a pitch angle of 

17.0°, which just happens to be 

the average pitch of all the spiral 

galaxies and close to the pitch of 

M51a, the Whirlpool galaxy. 

 

L 
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But more on this latter…mathematics necessarily begins with numbers and an example of an 

early number system was Babylon’s base-sixty whole number system. Babylon had a very 

sophisticated mathematics of whole numbers and fractions and the base sixty still persists 

today in how we count time and record rotation as the degrees of circle. The later geometries 

of ancient Greece attributed to Euclid’s Elements showed in 300 B.C. how spatial forms and 

displacements come from the actions of objects. Further advances in Arabia, India, and China 

culminated with the decimal algebra of Fibonacci’s Liber Abaci in 1202 had a major effect on 

how we imagined space and geometry in the West. 

 

Some four centuries passed before René Descartes in 1637 used decimals for the first time to 

represent more than just counting objects and he imagined the lonely nothing of empty space 

as a three dimensional grid that is the Cartesian system that now bear his name. Descartes used 

the infinitely divisible decimals of Fibonacci to show motion from point A to point B and 

represent the infinitely divisible space of Zeno’s paradox. Zeno’s paradox means we can never 

move from point A to point B in less than an infinity of steps, but of course, we move 

nevertheless. Despite the absurdity of motion, motion occurs. 

 

It would therefore seem that there is a perfect mathematical universe that consists of all of the 

perfect points, lines, planes, and volumes of Platonic logic. In the real world, though, we never 

encounter a perfect triangle nor even a straight line since a real triangle has real lines and real 

points and real lines are never really perfectly straight and real points are never infinitely small. 

It seems a little odd, though, that even though what we call the perfect mathematical world 

only exists in our mind, what we call the real world also exists only in our imagination. We 

imagine both the real world and the mathematical world and therefore some kind of neural 

math is the basis of our reason and somehow our reason is the way that we imagine with 

consciousness. Despite the absurdity of reason, reason occurs. 

 

We believe in objects because of their qualia, which describe object color, texture, form, and so 

on. Thus, mathematics is how we use reason to describe of the qualia of objects just like we use 

words to describe objects. We locate objects by using other objects and we identify objects by 

means of their qualia, but we use both words and math to predict the future action of objects 

and prediction of action is how we survive. Humans and animals and indeed most life are all 

very good at predicting actions both of simple objects and even of complex objects like other 

people. 

 

Science uses mathematics to help predict object action and for simple objects, those 

predictions are often quite accurate. Predictions about the earth, moon, and sun are quite 

accurate as are predictions for planes, trains, and automobiles. Science is very good with 
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predictions of electron motion in very thin slices of doped semiconducting silicon and science 

treats many illnesses by understanding the complex biochemistry of cells.  

 

For complex objects like people and their behaviors, however, we often depend more on belief 

for predictions of behavior than on science. For example, if we know in what a person believes, 

we can often predict certain actions quite well. If they are Christian, they will attend church on 

Sunday, if Jewish, Synagogue on Saturday, and Muslim, Mosque on Friday. If a person is 

religious, we expect they will have more compassion for others and if a person believes in 

murder to get their way, we expect that they will be very callous to others. 

 

We begin life as helpless infants and can only cry to express our needs for survival; we need 

nourishment, to excrete waste, and shelter from the elements to survive. An infant cannot 

communicate with words why it needs such a desirable future, but infants do definitely 

communicate with their cries and other actions that they do need a desirable future.  

 

We eventually learn by age two about objects and that objects exist even before we sense 

them and when we no longer sense them, objects usually continue to exist. These basic beliefs 

about objects, time, and space then permit us to acquire language by about the age of three or 

four. When we come into consciousness at the age of about six, we are then able to relate 

much more elaborate stories about objects and especially about our needs for survival. We 

discover that an object has an origin, destiny, and purpose and we both learn those stories 

from others as well as begin to share our own stories. Most of our stories use words, first 

spoken and then written, as well as pictures, music, dance, and then of course mathematics. 

 

Mathematics is a very symbolic and highly structured way of telling stories that incorporates 

sets of numbers and other symbols with strict rules for relations between objects. If we add one 

object to another object, we end up with two objects by addition. If 100 people each have 10 

objects, the result is 1,000 objects by multiplication. If we know all people have ten objects but 

that there are no people to count, and when we multiply any number by zero, the answer is 

almost always zero…except for the infinitesimal…more later. 

 

And if an object moves 10 meters in one second, we end up with 36 km/hr by differentiation 

and the object gains mass by about 1e-15 by Einstein’s principle of mass-energy equivalence. 

The mathematics of relativity further tells us that the tick rate of a clock moving at 36 km/hr 

will slow down by about 1e-15 as well and so, math tells us about very long times and very 

short times.  
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Mathematics is essential for science, and although philosophy often uses a symbolic math to 

express logical propositions, philosophy does not rely on math the way that science does. We 

learn about numbers and simple arithmetic mainly before age 14, we really only learn about 

Fibonacci’s algebra and Euclid’s geometry after we have mastered simple arithmetic. 

 

Although we mainly use words to tell stories about object action, there is often much ambiguity 

and imprecision with the words of common language. Moreover, a story recorded two 

thousand years ago in some ancient language undergoes a reinterpretation into the context of 

the day. That means ancient stories necessarily evolve with the evolution of language of the 

interpreter and the different values of the time. The math stories of science evolve with much 

less ambiguity and with much greater precision given the discipline of mathematics.  

 

When we tell the story of an object with words, we end up with an origin, destiny, and purpose 

that ultimately derive from the story of the universe itself. Ptolemy told a story about the sun 

orbiting the earth in 150 CE, but Copernicus told a different story in 1543 about the earth 

orbiting the sun. Newton retold the Copernicus story with mathematics that included the 

observations of Kepler and Brahe, and that story of earth orbiting the sun has not changed a lot 

since. 

 

Up until the time of Galileo and Newton in the 1600’s, action was implicit in the static universe 

of imagination. Newton brought us the calculus of action and showed how to integrate and 

differentiate the infinitesimals of Zeno’s paradox with the new Cartesian method that used 

Fibonacci’s algebra along with Euclid’s geometry. Now math could predict action. 

 

Newton refined the Copernican story in 1687 and showed how the path of the earth around the 

sun represented a force law through space, the law of gravity. Newton’s calculus was a great 

boon for astronomical calculations, but it was with charge force that this new calculus really 

showed its value. Unlike gravity force, which is only determined by mass, charge force is 

dependent on both the phase as well as the amplitude of charge and therefore charge force is a 

dipolar wave with phase. 

 

The French mathematician Leonard Euler showed in 1748 that a mysterious imaginary number, 

the square root of -1, i, carried by the Euler identity, paved the way for a calculus that included 

the phase of a charge and the further complex calculus of electromagnetism with Maxwell’s 

equations in 1865. These math discoveries rapidly developed all of physics and biology and 

chemistry. This math also grounded the further thermodynamics, statistical mechanics, 

quantum action of the Schrödinger equation, and the mass-energy equivalence of relativity’s 

rest and moving frames of reference in 1915. 



–5– 
 

 

The amazing appearance of an imaginary number as an integral part of the Schrödinger 

equation in 1925 now meant that it was not only charge that showed phase, but also neutral 

matter now had the property of phase. The phase of neutral matter introduced science to the 

uncertainty of the wavefunction and the entanglement of quantum matter. While Newton’s 

calculus allowed science to brave the infinitely divisible nothing of space with a determinate 

path, the wavefunction meant that science can never exactly know everything about an object. 

The electric charge that drives electromagnetism now had a companion in the resonance of 

coherent matter waves of wavefunctions and the spin of even an uncharged neutron now 

showed magnetism. 

 

For 800 years we have been counting with decimals and battling the infinitesimals of Zeno in 

the lonely three dimensions of Descartes’ empty space. Then Feynman showed us a way out of 

this box in 1962 with the particle exchange whole number math of quantum electrodynamics. 

By quantizing the field of charge force, action became the exchange of discrete particles of 

force and not a continuous action in an infinitely divisible space. Feynman’s electrodynamics 

blossomed into quantum field theory of the standard model, which describes the exchange 

forces that bind nucleons and other submicroscopic particles together. 

 

For life, enzyme math works with a set of rules that are rate constants along with inhibition to 

slow a pathway and enzyme chemistry is especially important for the pulses of neural synapses 

that are the recursion of sensation, feeling, and action of neural math. Bilateral neural networks 

drive the neural math that we call choice, where the neural math of whole numbers counts 

neural impulses as well as their phases or timing within a thus far indecipherable network of 

neural math. 

 

Sensation involves exchange of discrete particles of matter between a neuron and an object 

and sensation evolves into neural packets within a brain. These neural packets bond to qualia of 

past experience and provide a recognition that makes sense and may then result in an action, 

either as a motor response or a thought or memory of our past. 

 

A walk involves motion in the physical world but when I decide to walk, I first imagine that walk 

in my mind. I use the neural math of my brain and its quantum aware matter and therefore I 

complete a quantum walk before I ever begin my physical walk. That quantum walk involves 

the many possible paths of the walk and I imagine in the aware matter of my mind the many 

possible futures associated with such a walk. In the quantum walk of my neural math, there is 

no single path but rather a superposition of many possible paths, although there are more likely 

paths. 
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As a result, I take a quantum walk in my mind before I ever leave the house. Our brain is, after 

all, a quantum mechanism since really all matter action is fundamentally quantum and it is 

especially true that there are no absolutely certain futures for the neural packets of a quantum 

walk. Although we can describe in words the nature of a walk that we have in mind, the words 

that we would use include many maybes and perhaps. Maybe we will walk to the beach, or 

maybe further. Perhaps we will see an eagle hunting and so will likely stop and watch that take 

place. A walk has many possible outcomes and the uncertainty and entanglement of our 

quantum walk then plays out in the macroscopic physical reality of the earth’s gravity.  

 

These kinds of maybes and perhaps are a natural part of all action and we think very little about 

the underlying reasons for the uncertainty of action in a walk. We naturally realize that all 

action has some degree of uncertainty and even gravity action results in uncertain futures. 

After all, the chaos of physical reality makes the future of any macroscopic action very 

uncertain even without any quantum uncertainty.  

 

Mathematics tells stories with symbols and has very disciplined rules and those rules result in 

very precise stories about objects and their possible futures. Just like our stories with words, 

each math story has a beginning, has a moral or purpose, and has an ending. But instead of the 

ambiguity of words for prediction of action, the stories of math predict the actions of objects 

with sometimes great precision and accuracy. Moreover the language of math takes us to 

places that are far beyond any possible experience in time. 

 

Math’s beauty and utility allow us to predict futures that are far outside of the time and space 

of possible experience. The science fiction of Jules Verne tells of journeys to the center of the 

earth, but it is only a math story that describes what the earth’s center is like and there is no 

personal experience of such a journey. 

 

It might then seem like math should naturally become a common language that displaces the 

thousands of languages of humanity since math makes so much better predictions of action and 

is so universal. But somehow we know that we still need both of these two languages for 

consciousness…the language of math, precision, and reason and the language of words, 

ambiguity, and belief. These two complementary languages of reason and belief tell related but 

distinct stories that are really the keys to understanding the role of mathematics in physical 

reality; words are all about belief and word stories tell how we imagine the world to be and 

math is all about reason and math stories tell us that the world is actually different from what 

we imagine it to be.  
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When we communicate with someone, we use words to tell some kind of story and that story 

has a purpose in telling. In telling the vast majority of our common stories of belief, the 

discipline of math tells us that math’s reason can never replace a belief in our natural language 

of words or any other belief. We need first of all to express our beliefs and we can only do that 

with words. However, the method of words to express our beliefs is very mathematical since it 

derives from the neural math of consciousness. It is the mathematical nature of reason and our 

neural math that provides the method for expressing and communicating belief. There is a 

duality that exists between the beliefs of our language of words and the reason of our 

mathematical minds. 

 

There are two main actions that determine most common reality; charge and gravity. While the 

action of charge holds the microscopic universe together, it is gravity action that binds and 

therefore limits our macroscopic reality. We go for a walk on earth and gravity holds us to 

earth’s surface and we only need to overcome some small friction to walk in any direction that 

we choose. However, once we have walked a path, our journey is certain and there is a path 

that we can remember. 

 

Likewise microscopic particles of matter like neural impulses also go for walks, but theirs are 

quantum walks and quantum walks are very different from gravity walks. Whereas we like to 

imagine microscopic reality in terms of our intuitions and experiences with macroscopic objects 

and time steps, the quantum probabilities of small particles like neural impulses are very 

different from the classical probabilities of everyday objects. 

 

We are very comfortable with the notion of walking and imagine that at each moment we can 

choose any direction for our next step. We do not think much about the response of the earth 

to each step that we take, in effect, stepping away from us. The earth is very massive and so 

our motion is very small and does not affect the earth very much…but the effect is there…at 

least we believe that it is there. 

 

With our math, though, we can calculate things like this that are far beyond any possible 

experience. The quantum walk, for example, looks very different from a walk of common 

experience. In a quantum walk, all directions are not only possible, all directions are actually a 

part of the same walk. While we imagine a macroscopic journey from A to B that follows a 

definite path or time steps, even if each step were randomly selected, a quantum walk 

necessarily involves a superposition of many paths that all happen simultaneously, which is well 

within a moment of thought. As a result, when the journey reaches its destination by a 

quantum walk, the walker cannot ever know or even remember a single path, rather there is 

only a more probable path along with any number of others. 
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What about during the walk? Surely during the walk, the walker remembers the specific path of 

every step and that includes the final step. What gives? 

 

A macroscopic object like a person cannot maintain the matter phase coherence that is part of 

a quantum walk except within the neural impulses of our mind’s aware matter. Unlike a particle 

like an electron or photon, the macroscopic action of each step of the human walk is rapidly 

dephased by the many particles involved and the gain and loss of photons and coherent matter 

therefore has a very short coherence time for most large objects. However, as the neural 

packet of the moment of thought of a quantum walk parses into the certainty of action, the 

quantum walk of a neural packet condenses into the memory of the path chosen for the walk. 

 

We begin a gravity walk with a quantum walk in our brain that is the superposition of all 

possible futures and we end up our gravity walk with a neural packet that represents the 

memory of the actual path of that walk. All of the other possibilities of that neural walk have 

dephased and decayed away and this means that there are two equivalent descriptions for 

every object or action; as a memory of past actions and as a superposition of possible future 

actions. 

 

Time is our very strict father that limits us to a few paltry decades of personal experience with 

the gifts of mother earth. However, humanity has captured many stories from our past that 

help us better predict the future. Many of those stories from the past are told in the vernacular 

of math and as such, retain a level of timelessness that the language of words and belief cannot 

match. The most basic and fundamental fear that all conscious minds share is the fear of the 

lonely nothing of empty space. Humans have assuaged that primal fear for ages with stories of 

supernatural agents and our math has filled most of the universe with the nothing of space with 

just a relatively small number of objects of matter. Now we wonder at a universe of gravity and 

charge and try to make sense out of that universe with math stories that are far beyond 

anything that we sense or an ever hope to sense. The math stories of science are about the 

distant cosmos as well as the microscopic life and submicroscopic particles of matter. 

 

Just like religion, there is therefore a spirituality in science that represents the supernatural 

limits of what we can ever know and this spirituality also addresses our fear of the lonely 

nothing of empty space. The math of science shows us both the limit of what we can know at 

the walls of the cosmos as well as the limit of what we can know at the boundaries of each tiny 

speck of matter called a quark. Beyond these boundaries of the universe are many supernatural 

stories that include other multiverses and unknowable dimensions as well as a plethora of 

other supernatural agents. 



–9– 
 

 

Today’s mainstream science is on the threshold of realizing the symmetry between charge and 

gravity forces. This threshold represents a transition from a science where charge and gravity 

actions are incompletely patched together to a completed science where charge and gravity are 

simply scaled versions of each other. No longer inhibited by the black holes and dark matter of 

general relativity, a unified science will properly describe the nature of a black hole as well as 

the exchange forces that stabilize our galaxies.  

 

The Fibonacci series of geometrical objects is a continuing math story that has a beginning and 

an ending, an origin and a destiny and a purpose whose origin is the golden spiral inscribed by 

the sequence of golden rectangles with a pitch of 17.0° shown above. This pitch is incredibly 

close the average pitch of spiral galaxies in the universe and the Whirlpool galaxy has a pitch 

angle very close to 17° as shown in the figure. A smaller pitch angle means a tightly wound 

galaxy and the tangent of the pitch is proportional to the ratio of the exchange stabilization and 

gravitational energy of the galaxy. For a pitch of 17°, this ratio would be 30% and is the 

exchange force due to the decay of star by radiation and is the extra force that keeps a galaxy 

from flying apart, meaning the equivalent of dark matter.  

 

This gets down to the truth about the emergence of math and space from the reality of matter 

and time. Mathematics expresses the relationships between the matter and time of objects and 

an action principle. Science uses math to represent action as motion in space but all motion is 

equally well a displacement of an object in time. 

 

The spiral has two very important characteristics; its size or origin and its decay or pitch angle. A 

belief in size and decay determines a path for that spiral into the finite Fibonacci destiny of two 

squares at its center. Just like we know a galaxy center is finite as a bulge with a large matter 

accretion, we also know with our reason that our own destiny is finite as well. Even though the 

mathematical spiral never actually reaches a center as in Zeno’s paradox of the infinitesimal, 

the Fibonacci spiral destiny is finite and dual. 

  

So in conclusion, Fibonacci introduced to the West in 1202 the Fibonacci sequence from some 

unnamed 8th century Indian mathematician. Since that time, despite all absurdity, science has 

applied this mathematical story along with a great many others to a large number of practical 

problems, from the population dynamics of rabbits to the stability of galaxy spirals. The 

Fibonacci story is more than just a mathematical quirk…this story is a metaphor for the nature 

of the universe as both a belief in origin and destiny and in the math of the whole numbers of 

our destiny of one, each of us all alone with the one of the universe. We use our mathematical 

reason to find one of the many possible Fibonacci destinies for the purpose of our lives. 


