
Chapter 2 

On the Shoulders of Giants 

Abstract: Theoretical foundations for the study of creative processes are 
developed using a historical strategy. Asymmetric action (energy and 
time), nonlinear opposition, tridimensional space and multidimensional 
feedback are universal forms that repeat fractally at each level of 
organization. Together, they co-create novelty and complexity. Levels of 
organization relate in a hierarchical but bi-directional manner (principle 
of the priority of the simple and the supremacy of the complex).  
 
The Greek founders of science regarded nature as alive and creative, and 
called the universe “cosmos”, meaning organized, universal and 
beautiful. Searching for a natural and rational account of creation, they 
focused on change rather than substance or structure, on transformation 
rather than self-maintenance, and on the interaction of opposites rather 
than on mechanical determination or random change.1 Stating problems 
in their non-technical language provides a common sense perspective to 
guide scientific analysis. That a question has been addressed at the dawn 
of science indicates that it is fundamental, not that it has been solved and 

                                                 
1 A natural theory of processes driven by the creative interaction of opposites was also developed by 
Taoism, though it is not emphasized here. Its relation to modern science has been highlighted by 
Bohr and others (Kothari, D. S. 1985, The Complementarity Principle and Eastern Philosophy. In Niels 
Bohr, A Centenary Volume, A. P. French and P. J. Kennedy (Eds). Harvard University Press. Prigogine, 
I. (1980). From Being to Becoming. Time and Complexity in the Physical Sciences. San Francisco: W. 
H. Freeman. Rhee, Y. P. (Ed). (1999). Toward New Paradigm of System Science. Seoul: Seoul National 
University Press. Lin, Y. (1999). General systems theory: a mathematical approach. New York: 
Kluwer Academic and Plenum Publishers; Capra, F. .1975. The Tao of Physics. Boulder: Shambala. 
Boulder Colorado. Shambala Press. OuYang, S. C. (1995). The pansystems view of prediction and 
blown-up of fluids. Applied Mathematics and Mechanics 16: 252-62. Sabelli, H. (1998). The Union 
of Opposites: from Taoism to Creation Theory. Systems Research 15: 429-441.) 
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superseded. History is an essential component of the process method. By 
examining origins, we find principles.  

“Let us not unlearn what we have already learned”, advised 
Diogenes. Conservation is as necessary for culture as genetic inheritance 
is necessary for evolution. Current ideology fosters a neglect of history 
(some writers even employ “Cartesian” and “Newtonian” as derogatory 
terms). Focusing on current scientific issues leads to uncritical 
acceptance of dominant ideologies. It is easier to challenge dominant 
viewpoints standing on the shoulders of giants.2 “Those who do not 
know history are condemned to repeat it”, noted the Spanish-American 
philosopher Santayana; however, the history we are taught frequently 
misleads, often by design, and unavoidably by ideological and cultural 
bias. There is also much to learn from a critical examination of received 
ideas; we must also unlearn what we have learned. Grounding ourselves 
on our common scientific and cultural roots liberates us from being 
members of, or assigned to, any particular school of thought. The history 
of science and philosophy includes decay, and a dialog among many 
different viewpoints.3 It is not simply an ascent in stages from 
superstition and ignorance to rational and empirical knowledge, as 
positivism will have it, or a struggle between materialism and idealism, 
as Marxism describes it. Nor is it a series of disconnected episodes in 
which paradigms replace each other as proposed by Kuhn (Chapter 18).  

Ideas, like persons, have a history and a lineage; understanding is 
enriched by considering their evolution, and remains somewhat 
superficial when it is ignored.4 Ideas also have a personal history. Mine 
starts with the study of the similarity and mutual transformation of 
opposites by my father, Antonio Sabelli,5 which the German-American 
philosopher Gotthard Günther described as “medical dialectics”. Perhaps 

 
2 Though the expression has been attributed to many of the authors who have quoted it, it had been 
used as early as the twelfth century by the French philosopher Bernard de Chartres [Merton, R. 
(1965). On the Shoulders of Giants].  
3 For instance, materialism (Democritus, Aristotle) and idealism (Plato, Berkeley), static 
(Parmenides) and process (Heraclitus, Whitehead) views, have coexisted in science and philosophy 
since their origin in ancient Greece. 
4 Gould, S. (2003). The Structure of Evolutionary Theory. Cambridge, MA: The Belknap Press of 
Harvard University Press.  
5 Sabelli, A. (1952). Escritos. Buenos Aires. Private edition. See H. Sabelli, Union of Opposites 
(1989). 
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this is an appropriate name for a natural philosophy developed from the 
perspective of a clinician who integrated biological, social and 
psychological medicine, but the term dialectics has had many different 
and mutually contradictory meanings in the history of science.6  

2.1  The Oldest Profession and the Origin of Science  

Contrary to a popular saying, medicine is the oldest profession. The first 
specialized role in primitive human bands was the medicine man or 
woman. As a pharmacologist, it pleases me to highlight that science 
began with empirical knowledge of medicinal herbs. It is becoming that 
the first individual that history tells us about, or so it was at the time 
Breasted wrote his famous study of Egypt,7 is Imhotep the physician, 
whose textbook of medicine was used by the profession for more than 
1500 years. Later deified as Asklepios, he became the most popular God 
in Late Greek antiquity. To consider the biological, social and 
psychological aspects of the person, the ancient physician combined 
medicine, science and art. This is magic. The name comes from the magi, 
the priests of Babylon (Iraq), who appear in the Gospels as the wise men. 
Later, the profession split into physicians who learn from nature and 
priests who as a rule do not. The discovery that brain is the organ of 
thinking was one of the greatest achievements of the early physicians. 
Even philosophers, psychologists, and scientists8 have ignored it since 
before Aristotle to our times; thus, the practical demonstration that 
emotions and mental illness occur in the brain by psychopharmacology is 
one of the most important philosophical discoveries of the twentieth 
century. Hippocrates explained epilepsy as illness, not demonic 
possession. He also made explicit the ethical aspect of intellectual 

 
6 These meanings include the cosistence of opposites and the proof of a proposition by the refutation 
of its opposite, inference from propositions believed to be absolutely and necessarily true (Plato, 
scholastics) and the refutation of hypotheses by inferring from them conclusions that are false (Zeno, 
Socrates). Hegel and then Engels gave it still another meaning as a general theory of processes..  
7 Hurry, J. B. (1928). Imhotep: The Vizier and Physician of King Zoser and Afterwards the Egyptian 
God of Medicine. London: Oxford University Press.  
8 K. Popper and J. Eccless (The Self and its Brain, Springer International, New York, 1977) have 
proposed that the mind is immaterial. Their arguments are analzed and refuted by Argentine 
philosopher of science M. Bunge (Scientific Materialism, D. Reidel Publ. Dordrecht, Holland, 1981).  
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activity that still has not been incorporated by other sciences.9 The 
Hippocratic notion primun non noscere (first, do no harm) is a good idea 
for industrial and economic progress as well as social change.  

 

 

 

Fig. 2.1  The pyramidal archetype. Upper left: the Saqqara step pyramid. Upper right: 
The step pyramid at Chichen-Itza. Bottom left: Levels of organization in Creation 
Theory from the simplest and most extensive to the most complex and less extended. 
Bottom right: Levels of organization in systems, from smallest to largest. Both 
hierarchies are operative (Chapters 9 and 16).  

 
Imhotep was also the architect who designed the first pyramid (Fig. 

2.1), a geometric representation of a generic form that forms and informs 
nature. An archi-tect commands/orders the principle (arche) for 
construction. A generic form is an archetype,10 principle, or idea (form, 

                                                 
9 Werner von Braun, who invented the V-2 flying bomb used by the Nazis in the bombing of London 
and then directed NASA’s Apollo program, explained that he “did not care if he worked for Uncle 
Joe or Uncle Sam: ‘All I really wanted was an uncle who was rich’. ” Poison gas was invented by 
Nobel Prize winner Fritz Haber, a German Jew working for his fatherland.  
10 The term arche (ancient form) means both to rule and to initiate. An archetype exists in the 
external world (cosmic form) and in our internal world (category). The concept of generic forms has 
an illustrious history: Pythagoras, Plato, Galileo, Leonardo da Vinci, Leonardo Fibonacci, Newton, 
Pierce, Pasteur, Thompson, Cook, Gödel, Jung, and Thom. Generic forms are generic processes. 
Although often regarded as invariants, principles or archetypes are the origin or principle of creative 
processes. An archetype is an origin, a foundation, an onset, a generator of an evolving process, not a 
static form or structure. The creative power of archetypes is readily understandable if we think of 
them as energetic and material processes rather than as forms. Archetypes begin as physical but 
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in Greek). Any of these terms is a more sensible metaphor than scientific 
“law” to describe natural regularities. Thom defined precisely what it 
means for a property to be “generic”, i.e. to hold in many cases; more 
important than demonstrating properties that are universal is finding 
properties that are common. Catastrophes, fractals, chaos, bifurcation 
cascades, and, I shall add, bios, are exemplary. Many cultures and 
scientists (including Newton) have recognized the pyramidal form11 as 
abstract representation of archetypal properties, the square of orthogonal 
opposites and the hierarchy of levels in which size decreases with height. 
We interpret these forms as actions, thus construing opposition as 
bipolar feedback and the hierarchy of levels as a hierarchical but bi-
directional relation (Fig. 2.1 bottom left). This is the concept of the 
priority of the simple and the supremacy of the complex12 (Section 
2.7.1). Note how this concept differs and complements the hierarchy of 
levels described by systems theory (Fig. 2.1 bottom right). The bi-
directional and hierarchical relation between levels of organization 
(priority of the biological and the supremacy of the psychological, 
Chapter 16) is particularly important in the human sciences and in 
medicine, in which this integration is an everyday issue. Another 
important example is the priority of the objective and supremacy of 
the subjective in epistemology (Chapter 18).  

2.2  Arithmetic and the First Numerical Law of Science 

Just as the first profession was medicine, that addresses the simplest 
human concern, health, the next intellectual pursuits were accounting 
(arithmetic), surveying (geometry) and the calendar (astronomy) that 

 
become biological, and psychological. Unfortunately, the terms principle, denoting law, and 
archetype, meaning an original pattern or model that serves to create many copies, obscure the 
notion of primordial and universal generators. I find the concept of gene as a suitable metaphor, 
particularly if we think of ribozymes that transmit information and catalyze chemical reactions. 
11 The “seeds” of the universe, said the Pythagoreans, are “pyramidal”. The “seeds” are not bodies, 
like the atom; they are an as abstract representation of generic properties, namely unity, opposition, 
triadicity, tetradicity (orthogonal opposites) and the hierarchy of levels in which quantity is inversely 
proportional to level. These five concepts are the core of Creation Theory.  
12 Sabelli, H. and Carlson-Sabelli, L. (1989). Biological Priority and Psychological Supremacy, a 
New Integrative Paradigm Derived from Creation Theory. American Journal of Psychiatry 146: 
1541-1551. 
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deal with agriculture and property. The Babylonian magi were the first 
dynamicists. They described creation as an evolution in stages (“the 
seven days”) from the simplest to the complex. They explored two 
simple and general forms of order, the linear and the periodic, 
discovering parallels between cosmic and human cycles.13 They also 
discovered π, the incommensurable relation between line (as linear 
inertial movement) and circle (representing an infinite number of 
oppositions).14 This numerical archetype is found in many physical 
equations, and is intimately associated with bios (Chapter 3).  

Science, however, was born from the pursuit of knowledge rather 
than profit. The first philosopher, Thales, was an unpractical geometer.15 
The first numerical law of science16 was Pythagoras’ discovery of the 
relation between the length of strings in the lyre and musical harmony. 
The study of a psychobiological phenomenon, beauty, held precedence 
over mechanics in the history of science. Vibrating strings of equal 
tensions but different lengths produce harmonious notes if the ratio 
(logos) of the lengths of the two strings is an integer number. Based on 
these empirical studies, Pythagoras regarded small integers as principles. 
Thus the Greek founders of science studied numbers to describe not only 
quantity and order, but also quality and form.17 Galileo, Pierce, Gödel, 
Jung, Pauli, and Robertson18 have developed this concept. Principles 

                                                 
13 For instance, daily cycles of sleep and illness (e.g. greater number of cardiac infarction and deaths 
in the morning); lunar cycles are evident in menstrual rhythms; solar cycles are evident in many 
illnesses from flu to Seasonal Affective Disorder. Others associations are still debated, like the 
increase in homicides, suicides, fatal traffic accidents, aggravated assaults and psychiatric 
emergency visits during a full moon.  
14 This incommensurability may be the origin of novelty and bios (Chapter 10).  
15 Thales, who was regarded by his neighbors as an unpractical man because he spent his time in 
geometry and philosophy, used his skills to deduce that the next season's olive crop would be a very 
large one. He therefore bought all the olive presses and then made a fortune when the abundant olive 
crop did arrive. Having proved my abilities in practical matters, Thales commented, now leave me in 
peace to pursue really important matters. 
16 For a long time, it also was the only numerical law of science [Wells, D. (1986). The Penguin 
Dictionary of Curious and Interesting Numbers. Harmondsworth: Penguin Books].  
17 Some historians claim that Greek arithmetic did not progress because it focused on form rather 
than quantity. Actually the Greeks developed the study of quantity all the way to calculus 
(Archimedes), which was lost by their successors. 
18 Robertson, R. (1995). Jungian Archetypes. York Beach, Maine: Nicholas Hays; Jung, C. G.(1967). 
Collected Works, Vol. 5: Symbols of Transformation, 2nd edition, Princeton: Princeton University 
Press; Jung, C. G. (1969). Vol. 9: The Archetypes of the Collective Unconscious, Princeton: 
Princeton University Press. 
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(“cosmic forms”) are generators of change, seeds that evolve, creating 
anew, not eternal, and static, as Platonic ideas are sometimes portrayed.19 
Nor are they purely mathematical. Numerical archetypes such as 1, 2, 3, 
π and the Golden proportion φ are forms of motion and of structure. “But 
he did not say that all things come from number; rather, in accordance to 
number”, clarified Theano, Pythagoras’ wife and co-worker.20  

Numerical archetypes also are guidelines for data analysis (Chapter 4) 
and also for thinking (Chapter 18), insofar as they point to the need to 
consider each process from the viewpoint of its unity, its duality, its 
triadicity, and the coexistence of linear and circular order. Hence I regard 
arithmetic as logic.21  

Everything occurs according to ratio (Logos), explains Heraclitus. 
We inhabit a rational world that we can comprehend. The recognized 
historical foundations of mathematics are arithmetic and geometry, but 
logic may be regarded as its third historical source. There are sound 
reasons to include logic among the foundations of mathematics.22 
Arithmetic, logic and geometry portray the three fundamental aspects of 
nature: action, information and matter. As the study of quantity, 
arithmetic relates to action quanta, remembering that information and 
matter are also actions. Logic deals with information, which is coded by 
the opposition of two values, as in group inverses. Geometry describes 
space and matter. The three historical roots of mathematics are 

                                                 
19 Early on, Plato speculated that there are more fundamental permanent properties that belong to a 
supra-sensible world about which we can obtain knowledge through thought alone. After learning 
natural science in his visit to Sicily, Plato returned to natural philosophy. (Ryle, G. Plato. In The 
Encyclopedia of Philosophy, Macmillan Publishing Co., Inc. & The Free Press, New York. P. 
Edwards, Editor. p314-333) Notably, in the Timaeus, Plato discussed that the universe has a 
dodecahedral form (see Chapter 6). Notwithstanding, Plato regarded the planets as gods; to treat 
them as material bodies was punishable by death in his Laws.  
20 Waithe, M. E. (1987). A History of Women Philosophers. Dordrecht: Martinus Nijhoff Publ. 
21 Sabelli, H. and Carlson-Sabelli, L. (1996). As simple as one, two, three. Arithmetic: a simple, 
powerful, natural and dynamic logic. Proc. International Systems Society. 40th meeting, Louisville, 
Kentucky, July 14-19. Edited by M. L. W. Hall. pp 543-554. 
22 That the debate regarding the relation between logic and mathematics is so long-standing is a 
reason in itself for including logic as on par with arithmetic and geometry as a foundation of 
mathematics. To the Greeks, “arithmetic” did not mean only calculations but also the study of form 
and reason. Pythagoras designed the table of opposites. Aristotle founded logic. Euclid formalized 
the axiomatic method. Mathematics is characterized by its logical rigor. Deductive inference is so 
characteristic of mathematics that many define it by this method rather than by its content. As much 
as mathematics, logic is symbolic and formalized. Set theory and mathematical logic are intimately 
related. Today, the role of logic in computation highlights its relation with mathematics.  
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represented at a higher level by lattice (which explores and expands the 
ordinal numbers), group (which includes and expands two valued logic), 
and topology (“rubber” geometry”), as discussed in Chapter 10.  

2.3  Integral Physiology 

Philosophy thus began as empirical and mathematical natural science. 
Pythagoras gave it its name when he refused to be called a wise man 
(sophos), as priests who “know” the truth, but claimed instead to be a 
lover (philo) of wisdom (sophos). Science was born when the study of 
nature became personal, independent from socially approved truth.  

“Physiologists” (students of nature) was the name that Aristotle gave 
to these first scientists. Today, physiology is an experimental science and 
a scientific approach to medicine and psychiatry, but physiology was 
born in ancient Greece as a comprehensive theory of processes and 
evolution that included mathematics, nature, and mind. The Greek 
physiologists regarded the universe as creative, and the spontaneous 
creativity of biological matter was taken as evidence, and as a model, for 
spontaneous creativity in physical processes. Integral Physiology is the 
oldest science. Science, Popper remarks, did not start with collecting 
observations about oranges but with bold theories about the world. It is a 
Baconian myth that science starts with observations and then slowly and 
cautiously proceeds to ever more general theories. The physiologists 
formulated three interlocking theories –dynamic monism, union of 
opposites, and becoming (creative evolution). These theories are 
increasingly being recognized, after centuries of neglect in favor of 
dualism, logical no-contradiction, and static models. They are basic 
hypotheses of Creation Theory,23 which is sketched below and developed 
further in Chapter 9.  

 
23 Sabelli, H. (1989). Union of Opposites. Brunswick Publishing, Lawrenceville, VA; Sabelli, H. and 
Carlson-Sabelli, L. (1989). Biological Priority and Psychological Supremacy, a New Integrative 
Paradigm Derived from Creation Theory. American Journal of Psychiatry 146: 1541-1551; Sabelli, 
H. (1999). Creation Theory: mathematical formulation, experimental method, and clinical and social 
application. Toward New Paradigm of System Science. P. Y. Rhee (Ed). Seoul: Seoul National 
University Press, pp 159- 201; Sabelli, H. and L. Kauffman (1999). The Process Equation: 
Formulating And Testing The Creation Theory Of Systems. Cybernetics and Systems 30: 261-294; 
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2.3.1  From dynamic monism to the quantum of action  

From time immemorial, behavioral and mental processes have been 
attributed to spirits that inhabit rivers, trees, animals and human bodies. 
Regarding all processes as natural, the first philosopher, Thales, 
conceived all objects as made of one substance (monism) in continual 
change, which he expressed by saying that nature is like water.24 It is in 
constant movement, flowing “like a river” (Heraclitus). Language has 
incorporated this concept in the term “uni-verse”, literally meaning 
“unidirectional flow”.25 For Heraclitus, “one is many and many are one” 
indicating that unity underlies the diversity of entities. This is possible 
because everything is made of energy, which he called “fire”. In modern 
science, all forms of energy convert into each other, as do matter and 
energy. Materialism26 and idealism27 postulate oneness of composition, 
but cannot explain how the unity of substance generates diversity. 
Monism contrasts with dualism, which dominates popular thinking and 
pervades nonscientific philosophy. Dualism lingers in the artificial 
distinction between biological and psychological dysfunctions, and in the 
artificial split of economic and psychological motivation.  

My formulation28 of dynamic monism, the first principle of Creation 
Theory, is that action, the change of energy in unidirectional time, is 

 
Sabelli, H. (2001). The Co-Creation Hypothesis. In Understanding Complexity, G. Ragsdell and J. 
Wilby (Eds). London: Kluwer Academics/Plenum Publishers. 
24 The first scientists had the clear disadvantage of not having scientists among their precursors. 
Lacking abstract language for the concepts they were inventing, they often employed analogy. 
Historians of science have consistently misrepresented them, saying that they thought that the 
universe was literally made of water, air, or fire, as if the great founders of science and philosophy 
had neither common sense nor the senses of sight, hearing, and touch. Like Popper, I have always 
attributed to a thinker an interesting and true theory, rather than an uninteresting or a false one, 
provided that the historical evidence so allows it. 
25 This is a clear example of the collective wisdom embedded in language.  
26 Contemporary philosophers often use the term materialism to mean energy-matter, but “matter” is 
poor metaphor for either energy or action. Also, the term materialism has the added disadvantage of 
also meaning moral materialism.  
27 As materialism, the term idealism is used in two unrelated meanings, as a doctrine regarding 
reality and as a moral stance. The notion of ideas or archetypes as creative generic forms advanced 
here is not ontological idealism because, following Aristotle, these forms are regarded as necessarily 
embodied in matter.  
28 Sabelli, H. (1989). Union of Opposites. Lawrenceville, VA: Brunswick; Sabelli, H. (1999). Action 
Creates Bios. Proceedings of the 4th Systems Science European Congress. L. Ferrer et al (Eds). 
Valencia, Spain: pp 103-112 ; Sabelli, H., Patel, M., and Sugerman, A. (accepted for publication). 
Bios Data Analysis. Process Methods to Analyze Creative Processes. Part 4. Flux and Action: 
Process Statistics. Journal of Applied Systems Studies. 
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the sole constituent of the universe. This formulation transforms a 
philosophical theory into a scientific hypothesis, because action is the 
dimensionality of the quantum. Actions occur at each level of 
organization.29 Action is a fundamental concept in physics (Hamilton), 
biology and psychology. Regarding action rather than energy-matter as 
the “substance” of the universe is significant. An implication of monism 
regarding scientific methodology is to consider all interacting levels of 
organization, rather than arbitrarily isolating one aspect of an 
intrinsically unitary process. For instance, to study cardiac rhythms, one 
must examine how the concomitant psychological processes affect them.  

Action implies change, while matter is relatively stable and energy 
may be in equilibrium. If a tendency to equilibrium is often noted in 
natural processes, it is exactly because processes are not in equilibrium. 
Equilibrium is a local and transient state. It is rare condition, observed 
only transiently under artificial laboratory conditions.30 Static states are not 
spontaneous, but the result of the equality of opposite forces (equi-
librium), pointed out Archimedes. Yet equilibrium is regarded as 
spontaneous and natural in modern science from thermodynamics to 
economics, medicine and psychology (e.g. health as equilibrium). 
Modern nonlinear dynamics shows that processes also tend towards 
periodic and chaotic attractors, and, we add, to bios and beyond. But 
already Archimedes focused on change (calculus) and asymmetry. The 
lever embodies the opposition of two qualitatively different asymmetries, 
length and force.  

Actions are asymmetric because they are directed in time and space; 
hence processes are ordered. Actions can be labeled by ordinal numbers. 
Actions are also quantities. At macroscopic levels, the temporal flow of 
energy may be continuous or discontinuous, but action is made up of 
discrete units at every level of organization (e.g. Planck-Einstein quanta, 

                                                 
29 At the chemical level, re-actions continually form and destroy molecular structures.  The contr-
action of cardiac muscle exemplifies the key role of physical action in life. At the social level, we 
have personal inter-actions and economic trans-actions. At the neuropsychological level, nerve 
action potentials encode behavioral action patterns. E-motions are motions. Physical attr-action can 
be gravitational, electrical or sexual. Re-action can be chemical, emotional or political.  
30 Goldstein, J. (1995). Unbalancing psychoanalytic theory: Moving beyond the equilibrium model 
of Freud’s thought. In Chaos Theory in Psychology and the Life Sciences, edited by R. Robertson 
and A. Combs. Mahwah, New Jersey: Lawrence Erlbaum, pp. 239-251.  
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