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LOGICAL AND MATHEMATICAL
DETERMINATIONS

Chapter I

INTRODUCTION
According to Whitehead, the first model of scientific explanation was that of Empedocles, who
determined the qualitative variance of bodies and beings through the quantitative invariance of their
elements, which were supposed to be water, soil, fire and air. The number of various bodies was estimated
up to many thousands, while that of their elements was only four. In this way the qualitative variance of a
large multitude of bodies and beings, accessible to empirical knowledge, was determined through a much
smaller number of hypothetical elements versus explanatory variables, imagined by the rational knowledge
of our intelligence that penetrated into the order of Nature, which is the key of scientific explanation.
Consequently, scientific knowledge is not only the most exact and valid one, but also the most
parsimonious one.
The same analytical explanation of the whole through the parts appeared in Hippocrates’ theory of
the four temperaments. The prevalence of soil in our body generates the melancholic temperament, while
the dominance of water gives birth to the apathetic one. Choleric and sanguineous temperaments were
determined by the prevalence of air and fire.
Neither Empedocles, nor Hippocrates, used measurement, but their explanation of the qualitative
variance of the bodies through the different proportions of their quantitative elements was, to be sure, of
mathematical order, accessible to arithmetical operations. Hence the belief of Pythagoras that numbers
represent the true essence of bodies and that arithmetical operations are their adequate language.
In opposition to the mathematical model of scientific explanation of the physical order of Nature
and Life, proposed by Empedocles and Hippocrates, was - according to Whitehead, too - the logical model
of metaphysical order, promoted by Plato, who took the opposite road and interpreted the quantitative
variance of bodies and beings through the qualitative invariance of their immaterial “essences“ of spiritual
nature, that represent the rational order of Nature, Life and Society. Mathematical elaboration of science
reduced the qualitative variance to the quantitative invariance; logical elaboration proceeded conversely
and interpreted the quantitative variance through its qualitative invariance.
Thales of Millet, Empedocles and Democritus admitted merely physical atoms, being materialists;
Plato accepted only metaphysical essences, being spiritualist versus idealist - from “ideas“, conceived as the
equivalents of spiritual “essences“. Aristotle recognised both physical atoms and metaphysical essences or
“substances“, as he called them, and accepted mathematical determination for material bodies and logical
interpretation for spiritual substances, that “make the being to be what it is and to differ from others“, as he
said. Thomas de Aquino, Descartes and Kant followed his dualism conception.
Both mathematical determination and logical interpretation of Nature, Life and Society were only
in term of substantival units with different attributes or faculties and therefore the concepts of relations
and processes were considered to be without value of action and determination. Under such circumstances
Aristotle’s logic approached merely the order of classes in terms of substantives and attributes and left out
of consideration the order of composition in terms of conjunctions, disjunctions and implications as well as
the processual order of action in terms of verbs. It was only Heraclitus that gave priority to the concept of
processuality, conceived as uninterrupted changes, panta rei, but his ideas seemed so strange to Plato that
he doubted even the mental equilibrium of their author. The value of relations appeared in the logic of the
stoics, but they applied it merely to the composition of simple sentences in complex propositions and not to
the combination of elements in different bodies, which were considered simple sums of atoms, determined
with arithmetical operations. The concept of relation appeared also in Euclid’s geometry, which is the most
authentic model of scientific explanation of the Antiquity. Plato explained various geometrical beings
through their “ideal essences“. Euclides determined them through their sides and angles. He also established
the axiomatic elaboration in terms of postulates, theorems, definitions and rules, that have endured more
then two thousand years.
One should observe however that the substantival units of ancient science were simple units, be
they physical atoms or metaphysical “essences“. As simple units versus entities, they cannot vary in space

and evolve in time, being independent of their environment. Hence the static character of ancient science,
that approached merely the order in space and considered the course of time as its repetition.
In opposition to this basic postulate of ancient science is the concept of structure of modern science,
conceived as a unity in multiplicity, that varies in space and evolves in time, being in continuos
interrelation with its environment. It was asserted firstly by Giordano Bruno and further developed by
Spinoza and Goethe, yet its full penetration in modern science was achieved only in our century. Its
determination is not only substantival and attributive, as in Aristotle’s logic of classes, but also relational, as
in the logic of the Stoics, further developed by Ars combinatoria of Leibniz on one hand and by the
comprehensive logic of Bacon on the other hand. The processual logic of evolution appeared in Goethe’s
theory of original phenomenon and in Hegel’s dialectics. Goethe took his inspiration from his
morphological studies of plants and animals on one side and from dialectical conflicts of the Greek
dramaturges on the other side, while Hegel was inspired by Goethe and Heraclitus.
According to this new conception of science with structural and dialectical interpretation the order
and lawfulness in evolution of Nature, Life and Culture are not merely substantival and attributive but also
relational and processual. Their determination and interpretation are also both mathematical and logical.
Mathematical determination applies to general, universal and constant aspects of structures, deprived of any
concrete content, while logical interpretation intervenes in the meaningful interconnectedness of the parts in
their wholes with their direction of evolution in both general and individuated forms, being not only an
instrument for assessing correct propositions about objective facts, but also a theory of positive values
versus significances, as Husserl said. It is, however, not a pure ontology, accessible to axiomatic and
aprioric elaboration, as Husserl claimed, but only a general theory of correct meanings, elaborated both
inductively and deductively. And, of course, under the law of probability, which is not merely that of
extensive determination, elaborated statistically, but also that of comprehensive and evolutionary
determinations, elaborated logically.
Under such circumstances formal and general logic are not merely the instrument of empirical
sciences in approaching the order of classes of various singulars, as Aristotle thought, but also their
instrument in assessing the order of structures, as in the comprehensive logic of Bacon and in Ars
combinatoria versus mathematical logic of Leibniz, paying the greatest attention to their order of evolution
versus development, as in Goethe’s theory of original phenomenon, in Hegel’s dialectics and in the
phenomenological logic of Husserl. Quantity and quality themselves are no longer connected with the
opposition between mind and body, but with the dialectical reciprocity between the modes of organisation,
variation and evolution and their degrees of extension, and comprehension in space and of duration and
growth in time. The function of the hypothetical deux ex machina of different metaphysical “essences“
versus “substances“ was taken by the modes of organisation, variation and development of matter an
energy in more and more complex structures at physical, biological and social-human levels.
Consequently, mathematical instrument intervenes not merely in physics and chemistry, but also in
biology, psychology and social sciences. The same is true of logic, which is not only the instrument of
cultural sciences, as Dilthey, Windelband and Max Weber claimed, but also of biological and even of
physical sciences, as Bridgmann, Destouches-Février, Margenau and Heisenberg have already proved.
Mathematical psychology is nevertheless wonderfully elaborated, while logical psychology is at its very
beginning, although the value of logical determination is beyond any discussion even in physics and
chemistry.
“I have to believe - says professor J. R. Platt - that the primary factor in scientific advance is an
intellectual one. The rapidly moving fields are those where a particular method of doing scientific research
is systematically used and taught, an accumulative method of inductive inference that is so effective that I
think it should be given the name of “strong inference“. It consists in:
“ l) Deciding alternative hypotheses;
2) Deciding a crucial experiment (or several of them), with alternative possible outcomes, each of
which will, as nearly as possible, exclude one or more of the hypotheses;
3) Carrying out the experiment so as to get a clean result“.
“The new molecular biology - says Platt - is a field where I think this systematic method of
inference has become widespread and effective. It is a complex field; yet a succession of crucial
experiments over the past decade has given us a surprisingly detailed understanding of hereditary
mechanisms and the control of enzyme formation and protein synthesis.
The logical structure shows in every experiment. In 1953 James Watson and Francis Crick
proposed that the DNA molecules - the hereditary structure in a cell - is a very long two-stranded helicoil
molecule. This suggested a number of alternatives for a crucial experiment“. Consequently: “On any given

morning at the Laboratory of Molecular Biology in Cambridge, England, the blackboards of Francis Crick
or Sidney Brenner will commonly be found with logical trees“.
“The papers of the French leaders Francois Jacob and Jacques Monod - says Platt - are also
celebrated for their “logical density“ with paragraph after paragraph of linked “inductive syllogisms“...
This analytical approach to biology has sometimes become almost a crusade, because it arouses so much
resistance in many scientists who have grown up in a more relaxed and diffuse tradition. At the 1958
Congress of Biophysics, at Boulder, there was a dramatic confrontation between the two points of view.
Leo Szilard said: “The problems of how enzymes are induced, of how proteins are synthesised, of how
antibodies are formed, are closer to solution than is generally believed. If you do stupid experiments and
finish one in a year, it can take 50 years. But if you stop doing experiments for a little while and think how
proteins can possibly be synthesised, there are only about 5 different ways, not 50! And it will take only a
few experiments to distinguish these... These comments upset a number of those present and an electron
microscopist said: “Gentlemen, this is off the track. This is philosophy of science“. Szilard retorted, “I was
not quarrelling with third-rate scientists. I was quarrelling with first-rate scientists“.
“Many -perhaps most - of the great issues of science - says Platt in his conclusions - are qualitative,
not quantitative, even in physics and chemistry. Equations and measurements are useful when and only
when they are related to proof; but proof or disproof comes first and is in fact strongest when it is
absolutely convincing without any quantitative measurement.
Or to say it another way, you can catch phenomena in a logical box or in a mathematical box. The
logical box is coarse but strong. The mathematical box is fine-grained but flimsy. The mathematical box is
a beautiful way of wrapping up a problem, but it will not hold the phenomena unless they have been
caught in a logical box to begin with“.
Indeed, the order and lawfulness in evolution and variation of Nature, Life and Culture seem to
have two aspects: one is logical and the other is mathematical. The logical side defines the modes of
organisation, variation and evolution; the mathematical side determines their degrees of extension,
comprehension and development. As such they are not opposite aspects, but complementary ones and the
completeness of scientific determination without mathematical antinomies and logical contradictions can be
reached only through their reciprocal integration.
Logical determination in social sciences in general and in psychology in particular was asserted in
fact not merely by Windelband, Dilthey and Max Weber in opposition to the mathematical one, but also by
Mill and Wundt on the one hand and by Husserl on the other, in reciprocity with the mathematical one. A
similar reciprocity was promoted by Galton and further developed by Spearman and others. The balance
inclined toward mere mathematical determination with K. Pearson, although in his Grammar of Science he
did not take issue with Mill’s logic, but gave preponderance to the mathematical elaboration of the law of
concomitant variation. Mill’s logic however was based not only upon Bacon’s table of gradations with
quantitative operations, but also upon Bacon’s table of presences and absences of attributes with qualitative
versus logical operations, so highly appreciated by Leo Szilard and J. R. Platt.
What was then the reason of mere mathematical determination in psychology assumed by most
psychologists between the two World Wars and afterwards, in the United States of America in particular?
The success of mathematical determination in psychophysics and differential psychology of mental
abilities and intelligence was the main reason. Its exactitude appeared as the only solution for the
transformation of psychology into an exact science, like Newton’s mechanics for instance, which was
considered in that time as the only model of scientific elaboration.
The fulfilment of this ideal however could not be reached because biological, psychological and
social phenomena are much more complex than those of Newton’s mechanics. In addition to their
biophysical and biochemical aspects of smaller importance they have then their own lawfulness of much
greater importance. This lawfulness is not only that of mathematical exactitude, but also that of logical
validity. Indeed, without this logical determination the discrimination between the positive values of mental
health, social integration and human creativity on the one hand and the negative aspects of mental disease,
antisocial behaviour and lack of productive work on the other, is not possible. The law of reinforcement
itself requires a logical discrimination.
Unfortunately, most psychologists were not in a situation to face this challenge because their
training in logical methodology was not satisfactory, in the USA in particular, because their secondary
schools did not provide it. In colleges and universities logic appears, but only in the Department of
Philosophy, as if it were a simple branch of philosophical studies and not an instrument of research and
theory for all empirical sciences, like mathematics, which is a sister of logic. No wonder therefore that
psychologists resolve the logical determination and interpretation of psychological phenomena merely with

their common sense and not with the explicit laws and principles of logic. Under such circumstances the
completeness of determination of their theories, and even of their definitions, can hardly be reached and
various irrelevancies appear. The ignorance of logical criteria takes its revenge.
Such a lack of explicit logical criteria occurs even among highly sophisticated psychologists, such
as K. Lewin, who introduced the opposition between what he called the Aristotelian and the Galilean
conceptions of scientific laws without realising that he was simply giving new names to old truths, as
William James said in connection with his theory about pragmatism. James however knew the history of
logic and of philosophy and therefore his pragmatism is not only a new name, but also a new system of
thought. Lewin ignored the history of logic because Aristotle’s organon is not merely an extensive
determination of singulars in their order of classes with descriptive and classificatory aims, as he claims, but
also a comprehensive determination of their content with explanatory character. The same comprehensive
determination was further developed by Euclid in geometry and Galilei in mechanics in mathematical terms
and by Bacon in his logic in logical terms. Thus the opposition about which Lewin spoke is more between
Aristotle’s formal logic with extensive determination and Bacon’s general logic with comprehensive
determination than between the logical determination of Aristotle and the mathematical one of Euclid and
Galilei. It is also to add that Aristotle was not against the mathematical determination. Moreover, in his
geometry Euclid applies his logic, too. Still more inadequate is Lewin’s contention that the most
outstanding model of Galilean conception of scientific laws in psychology is that of Freud’s
psychoanalysis, which is only logically elaborated and lacks any mathematical determination. Lewin also
did not mention the evolutionary determination that plays such an important role in contemporary
psychology, including psychoanalysis itself. His topological psychology then was more logically than
mathematically elaborated and therefore the fact that he ignored some mathematical rules and principles
does not affect the value of his topological research. The logical elaboration of his topological psychology
is however completely empirical and it was only his genius that saved its correct conclusions.
A similar ignorance of logical instrument occurs in the heated controversies about the value of
statistical versus clinical methods in psychology. Statistical method deals with the differences between
individuals with respect to their variables and as such represents an extensive determination of mathematical
order. Extensive determination of logical nature intervenes merely in typology. Yet both determinations
are in terms of resemblances and differences, operated with the principle of identity and their methodology
is that of comparison The clinical method deals with the relations between parts and their wholes with
respect to the inner structure of the individual and as such it represents a comprehensive determination. It
proceeds by analysis and synthesis, operated with the principle of meaningful interconnectedness. To the
comprehensive determination of spatial interrelationship between parts and wholes it also adds the
evolutionary determination of the meaningful connection in time between causes and effects on one hand
and goals and effects on the other. Thus the clinical method is not merely an analytical and structural
determination, but also a causal and purposive one. Both determinations might be logical and
mathematical, yet experimental psychology preferred analytical and causal determinations of mathematical
order, while clinical psychology appealed more to structural and teleological determinations of logical
nature.
Actually, these determinations are not contradictory, but complementary, because the impact of the
parts on their whole does not exclude the action of the whole upon its parts. The same complementarity
occurs between mathematical and logical determinations. Logical determination concerns the qualitative
aspects of the modes of organisation. Mathematical determination concerns their degrees of
interrelationship, variation and growth. Under such circumstances mathematical instrument is applied to
the general aspects of extensive, comprehensive and evolutionary determinations, while logical organon is
applied to the meaningful interconnectedness between parts and wholes and to the meaningful connection
between causes, goals and effects with their species and genera. The completeness of determination is
possible merely through their reciprocal integration.

Chapter II

THE NATURE OF SCIENCE
According to Einstein, science “is the attempt to make the chaotic diversity of our sense experience
correspond to a logically uniform system of thought“. Consequently, it aims to determine and interpret the
empirical variance of our sensorial knowledge through its order and lawfulness in evolution, apperceived
with our rational cognition.
In order to realise this order and lawfulness in evolution of Nature, Life and Culture one has
a) to compare the structure of various bodies and beings with the structure of other similar bodies
and beings and to define their genus proximum and differentia specifica in terms of generality - from
genera - and specificity - from species,
b) to analyse the relations between the different parts of the structure and to integrate its whole in
the larger structures of the world in terms of functional interrelationship between the particularity of the
variables and the universality of the world, and
c) to determine the present status of the structure in relation to its past and future in terms of causal
and purposive development with a certain direction of evolution or regress.
The first determination operates in the extension of singulars and aims to define their place in the
order of classes of various species and genera in terms of resemblances and differences, approached with
the principle of identity versus equality. It is a co-structural determination with descriptive and classificatory
goals and operates laterally. In logic it is called extensive determination.
The second determination analyses the structure of the singular in relation to its parts or
substructures on one side and to its superior wholes or superstructures on the other side. Thus it approaches
the order of structures in relation to their infra- and super- structures and operates with the principle of
interrelationship versus interconnectedness. It proceeds vertically by analysis and synthesis and has an
explanatory character. In logic it is called intensive versus comprehensive determination.
The third determination approaches the evolution of structures in order to understand their present
status in relation to its past and future. It defines the order of evolution in terms of causal and purposive
connection in time and operates longitudinally. In logic it is called evolutionary determination.
As far as the order of appearance of these three determinations is concerned, it should be observed
that science started with the extensive determination of the order of classes and continued with the
intensive versus comprehensive determination of the order of structures. The order of evolution was caught
only in modern time.
It is also to be observed that all three determinations were elaborated both mathematically and
logically.
SUBSTANTIVAL APPERCEPTION OF ORDER
According to Whitehead, the first model of scientific determination was -as we have already seen that of Empedocles’ cosmology, which interpreted the qualitative variance of different objects and beings
through the quantitative invariance of their elements. The number of bodies and beings rose up to many
thousands. The number of their elements was only four: soil, water, fire and wind. The explanation was not
only clear and precise, but also very parsimonious.
In opposition with the mathematical determination of the qualitative variance of objects and bodies
through the quantitative invariance of their elements was the logical interpretation of Plato, who took the
opposite way and explained the quantitative variance of our acts, like the budget of time and work,
through the qualitative invariance of our aspirations and ideals, which were supposed to be the attributes of
the spiritual “essences“ of our beings. Mathematical determination has proceeded analytically and
explained the qualities of the wholes through the quantities of their parts. Logical determination proceeded
synthetically and interpreted the quantities of our acts through the qualitative essences of our wholes.
Empedocles and Democritus elaborated a materialist cosmology with mathematical determination, while

Plato promoted a spiritualist ontology with logical interpretation.
Aristotle admitted both matter and spirit and consequently he is a dualist. To this cosmological and
ontological dualism he added the mathematical and logical dualism and approached the quantity of the
matter with mathematical instrument and the quality of the spirit with logical organon. His double dualism
was further promoted by Thomas de Aquino, Descartes, Newton, Kant etc. It is also accepted by some
psychologists and biologists of our epoch, as Wundt, Sherrington, Eocles etc. According to all of them, the
vitalist versus spiritualist “substances“ or “essences” have the function of making the being “what it is and
to differ from other“, as Aristotle said. In other words, it is its determining principle, that explains its
structures and functions.
The substantival and attributive determination in psychology was reasserted by Locke, Condillac
and Herbart, but not in accordance with Aristotle’s interpretation. On the contrary, it was promoted in
conformity with Democritus’s conception, reiterated by Newton’s mechanics. The same substantival and
attributive determination occurred by Titchener, but not by Wundt, who combated the “substantivation“ of
psychological processes. According to this substantival interpretation of structural order the relation itself
appeared to Aristotle as an attribute of bodies and beings. A property of the mass is also the law of
gravitation in Newton’s mechanics. The law of association in psychology was its equivalent.
RELATIONAL DETERMINATION OF LAWFULNESS
Plato determined even geometrical beings through their “ideas“ versus “essences“. According to
him and to Pythagoras, similar “essences“ of bodies and beings were also the arithmetical numbers. In
opposition to both of them was Euclid’s geometry, which explained geometrical beings through their sides
and angles. The explanation of Plato and Pythagoras, as well as that of Empedocles and Democritus on one
part and of Aristotle on the other part, were substantival; the explanation of Euclid’s is relational. The same
relational determination intervened in the logic of the Stoics. The substantival determination of Aristotle’s
logic was operated in terms of attributes with the principle of identity; the relational determination of the
logic of Chryssipos was operated with the principle of interrelationship mediated by conjunction,
disjunction and implication.
The relational determination of lawfulness opened a new way of mathematical and logical
explanation, which asserts the interpretation of substantival and attributive variance through its relational
invariance. The right-angled triangle might be smaller or larger without affecting the equality between its
sides and angles. Newton’s mechanics is based upon the principle of homogeneity, that asserts the
substantival identity of space, time and mass. Einstein’s theory of relativity is based upon the principle of
isomorphity, that asserts their relational identity. In Newton’s mechanics space, time and mass are absolute
units; in Einstein’s theory of relativity they are relative units, depending upon the movement of bodies in
Universe.
The relational versus functional determination in psychology was inaugurated by Brentano and
further developed by James, Strump, Angell, Carr on the one hand and by Husserl and Gestalt
psychologists on the other.
The opposition between substantival and relational determination in sociology was represented by
the French sociologists in general, who stressed the importance of institutions, and by the German social
thinkers, who stressed the importance of values.
EVOLUTIONARY INTERPRETATION OF GROWTH
AND DEVELOPMENT
Empedocles’ cosmology, Plato’s ontology and Aristotle’s dualism were static. Static also were
Euclid’s geometry and the logic of the Stoics. Under such conditions extensive and intensive versus
comprehensive determinations in empirical and formal sciences were supposed to be the only ones. The
evolutionary determination did not appear because the succession in time was considered to be a simple
repetition of the determination in space.
Heraclitus however was of the opinion that everything changes, panta rei. Therefore, one can not
bathe two times in the water of a river in the same conditions because the water changes continuously,
although the bed of the river remains more or less the same. Consequently, Heraclitus asserted not only the
eternal changes, but also the chain that binds them together. It is nonetheless true that the idea of continuity
was less stressed than that of discontinuity. Thus their clear reciprocity was asserted merely by Vico, who
interpreted the development of human history as both course and re-course, that is corsi e ricorsi. The same

reciprocity was asserted by Goethe in his theory of the original phenomenon in the evolution of plants and
animals. The new logic of this evolutionary determination, however, appeared merely in Hegel’s dialectics.
According to him both the order of classes as that of structures are not static, but dynamic. The new order
of evolution has its own order and lawfulness that integrate and further develop the order of structures and
their lawfulness. Moreover, the new order of evolution seems to be the most important one not only in
history, as Vico and Hegel claimed, but also in biology, psychology, sociology and anthropology, as
Lamarck and Darwin in biology, Comte and Spencer in sociology, Tylor and Frazer in anthropology,
Stanley Hall, Preyer, Freud, Jung and McDougall in psychology have proven. In his social and cultural
psychology Wundt applied the same evolutionary determination.
The course of life might be shorter or longer, with more causal or purposive determination. Its
curve of development might also rise higher or lower and with a longer or shorter plateau in the middle
age of maturity. Some psychological traits and functions, like those of temperament and mental abilities,
are more hereditarily determined, while some other ones, depending upon social integration, are more
educationally determined. By some individuals the education in family is more efficient than that in schools
and conversely. The evolutionary determination has to consider all these factors and laws, that influence
our biography versus history. No wonder therefore that the assessment of human nature and of its social
condition, with their biological and cultural evolution, has to take into consideration this evolutionary
determination, that integrates and develops the extensive and intensive ones. Substantival determination of
the order of structures focused its attention about their content; relational determination stressed their
relations and functions; evolutionary determination pointed out their processes. In other words, Nature,
Life, Society and Culture are not merely substantival and attributive, but also relational and functional, as
well as processual and evolutionary. Therefore, the completeness of their determination has to consider not
only their structural order and relational versus functional lawfulness, but also their growth and
development.
SIMPLE UNITS AND COMPLEX STRUCTURES
Scientific determination in terms of substantival bodies and beings with certain attributes was based
upon the concept of simple units, applied not only to physical atoms, but also to metaphysical essences or
substances. Arithmetical numbers were expressing their punctual locations in space and time. As simple and
discontinuous units versus entities, they could not vary in space and evolve in time, remaining identical with
themselves. In such conditions their relations themselves could be merely those of contiguity in space and
succession in time. This atomist conception of scientific determination has characterised not only ancient
science, but also the modern one up to the end of the last century. Thus it was proper not only to
Pythagoras, Democritus, Plato and Aristotle, but also to Bacon, Descartes, Newton, Leibniz, Locke etc.
The greatest difficulty with this conception was its impossibility to solve in a non-contradictory way
the relations between discontinuous units and parts and their continuous dimensions and wholes. It is for
this reason that contemporary science has substituted the notion of simple units with that of complex ones
or structures, conceived as unities in multiplicities, which vary in space and evolve in time, being
interconnected with other ones. These structures are determined not only by their parts, but also by their
wholes, requiring both mathematical and logical determination in one and the same time.
The concept of simple units generated the materialism of Democritus, the spiritualism of Plato and
the dualism of Aristotle. The notion of complex units gave birth to the structural interpretation of
Nature,Life, Society and Culture, that assert the unity in multiplicity in one and the same world. Aristotle
asserted the unity in one world, that of spiritual substances, and the multiplicity in the other one, that of
material atoms. It was only Giordano Bruno, followed by Spinoza and Goethe, who asserted the unity in
multiplicity in one and the same world.
The structuralist interpretation of science gains more and more adherents not only in empirical
sciences of Nature, Life, Society and Culture, but also in their formal instruments of research and theory,
mathematics and logic. The Bourbaki collective, for instance, pleads for its applications in mathematics.
Piaget asserts it in logic, epistemology and psychology. L. van Bertalanffy promotes it in biology. The
general theory of action, elaborated by Parsons and Shils in psychology, sociology and anthropology, is
based upon the same structural determination. F. de Saussure and Bloomfield had applied it in linguistics
and Freud in psychoanalysis. It actually one might say that the structural determination and interpretation
of contemporary science is almost its “original phenomenon“, as Goethe would have said, the first
structuralists being in fact Giordano Bruno, Spinoza and Goethe himself. The idea of unity in multiplicity
was also asserted by Hegel and his followers on one part and by Husserl’s phenomenology and Gestalt

psychology on the other part, yet they assert only the action of unity on its multiplicity.
As far as atoms and spiritual substances were conceived as simple units, they could not vary in
space and evolve in time. Thus their determination was operated with the principles of identity versus
contradiction with excluded tertium, that defined their presences and absences. When the unity in
multiplicity was asserted in one and the same world, Bacon felt the necessity to add to his table of absences
and presences of various attributes with logical determination his new table of gradations with
mathematical determination. The table of presences and absences defined the quality of attributes,
depending upon the modes of organisation of their substantival structures; the table of gradations defined
their quantitative aspects, depending upon the various degrees of their extensive and comprehensive
complexity.
The structural order and relational lawfulness of bodies and beings however is not the same, that is
general, universal and permanent, as Bacon was inclined to believe, but with
1) various modes and degrees of interrelationship, that vary in space and evolve in time, generating
2) different modes and degrees of variation, and
3) different modes and degrees of evolution.
The degrees of interrelationship, variation and evolution are under the principle of extensive
generality, comprehensive universality and evolutionary continuity and as such are accessible to
mathematical determination with formal elaboration in a deductive versus axiomatic way.
The modes of organisation are under the principle of both generality and specificity, universality
and particularity, continuity and discontinuity and as such are accessible only to a logical determination,
that focuses its attention upon the meaningful interconnectedness versus significances between parts and
their wholes in comprehensive determination, with a similar reciprocity between their general and specific
aspects in extensive determination on one part and between their continuous and discontinuous aspects in
evolutionary determination on the other part. In consequence, their elaboration is only that of a general
theory versus methodology of scientific research, elaborated both inductively and deductively and not
axiomatically, as Husserl claimed.
In this new frame of references of contemporary science the relations between logical and
mathematical determinations are no longer those of opposition, as in the atomist conception of science, but
those of dialectical complementarity, required by our structural interpretation of science.
EXACTITUDE AND VALIDITY
The substantival and attributive determination of science as well as the relational one used only the
judgements of existence, which assess an objective diagnosis of facts. Therefore its supreme goal was
exactity, that is to say full objectivity. John weights 70 kilograms is such a judgement. The structural and
functional determination of science introduces the notion of value, too. John is 2 metres tall and weights
only 70 kilograms and therefore his development is asymmetrical and disharmonious.The last assertion of
this proposition introduces the judgement of value which results from the relation between the two
assertions of existence which precede it. Indeed, structures are not static organisations. On the contrary,
they are in continuous processuality and tend toward a better symmetry and harmony, that is to say toward
their status, represented by their best configuration, die beste Gestalt, as Wertheimer and Koehler would
have said. The tendency toward such states of the best dynamical equilibrium characterises also the physical
configurations, Die physische Gestalten, as Koehler has tried to prove. In his work, The Whole and its
Parts, Heisenberg asserts similar ideas. So does Cl.L.Hull in his last book, A System Behavior.
COSMOS AND CHAOS
Ancient science was very pretentious and therefore strove for full exactity. In consequence, it
admitted only two values of truth, verity versus falsity. Unfortunately, there are very few phenomena
accessible to such a simple pattern of determination. The majority requires more complex instruments of
research and interpretation, admitting more values of truth. Since such organons were lacking, all these
pehnomena had to be thrown out in the realm of hazard, conceived as unlawful Chaos. In the field of
science remained only the lawful Cosmos. According to Aristotle, it included merely such great and
important phenomena, as the motion of stars or the reason of men, which strives for Truth, Right and
Beauty. The flight of butterflies and our night dreams were supposed to belong to the unlawful Chaos. Yet,
the great discovery of psychoanalysis was just the lawfulness of dreams.
For contemporary science lawful are all phenomena, yet their lawfulness is not only that of

complete exactitude, but also that of greater and smaller probability. In social sciences, in biological
sciences and even in quantum mechanics the laws of probability seem to be the only laws.
It is also to be mentioned that ancient science saw the world only with the eyes. We are seeing and
determining it with such a tremendous technological methodology that ancient scientists could not even
imagine. Therefore, our horizon of research is hundred and thousand times wider. Much more rich and
adequate are the mathematical and the logical instruments. In consequence, their interpretation is also much
deeper. Less advanced are only the sense of symmetry and harmony in doing the research and especially in
interpreting its results. The main reason of their delayed progress is the disproportion between specialisation
and general training in theory, which is accessible only through an adequate logic. Unfortunately its
progress is also little.
One has also to observe that logic is not only an organon for testing propositions, but even more
one for testing paragraphs, chapters and whole studies from the standpoint of their theory. Or, these new
structures of language and truths are not simple sums of propositions, but new wholes with new properties
and new functions. Thus they require new methods and principles of interpretation, which for the time
being are mostly empirical and not scientific.
SUBJECT AND OBJECT VERSUS COGITO
AND COGITATUM
Thomas de Aquino has defined the truth as an adequatio rei et intellectus. In a similar way had
defined it Aristotle who was his source of inspiration. Consequently, the truth is only a reflection of the
world in our mind in which the role of the knower is merely that of an objective mirror. It is the chief merit
of psychology in general and of Brentano in special to have infirmed this passive role of the human
Subject in reflecting the objects of the world. Human knowledge is, indeed, not only a reflection of the
world in our mind, but also a construct of it. In fact, human knowledge strives not merely for the objective
reflection of the world in our mind, but also for its economy which seeks for the best results with the least
effort. Therefore, the reflection itself is in fact an act of codification and not of passive mirroring. Visual
excitations are waves and our sensations are various colours, depending upon their length and frequency.
Similar acts of codification and creation intervene in our abstract thinking which digests, our empirical
knowledge in order to obtain a new economy of it and to see with our reason what we cannot perceive with
our senses. In this process of codification and creation, however, our mind intervenes not only with
Aristotle’s and Kant’s categories of knowledge, but also with our I. Q. and the verbal or technical mode of
thinking as well personality. Personality at its turn is not merely a product of his hereditary abilities,
tendencies and temperament, but also of his education in the family, schools and society at a certain period
of cultural development. In such conditions the Subject is not only the individual, but also the society and
the culture. The impact of culture and society upon personality is not merely that of the Idola of Bacon, but
also the belief in Truth, Right and Beauty with honesty of thought an sincerity of heart.
In some advanced sciences the role of human constructs is so great that the role of our intuitive
apperception in almost null. We can not imagine the fourth dimension, but we compute it rather easily. The
role of mathematical and logical determination is still greater in quantum mechanics.
It is nevertheless true that the main condition of our abstract constructs remains the adequatio rei et
intellectus, that is the correct representation of the world in our mind. Therefore the fictionalism of
Waihinger, reiterated by some exponents of logical positivism, is to all probability false.
Some unavoidable antinomies appeared even in some branches of pure mathematics and formal
logic, elaborated merely in our mind with principium rationis without the model of principium naturae.
Similar contradictions have never appeared in the concrete sciences of Nature, Life and Culture. Therefore
one must never forget that the solutions for such contradictions in formal logic and pure mathematics are to
be found only in their collaboration with concrete sciences, as Aristotle said it. Why? Because the Nature is
wiser than we are, asserted Felix Klein.

Chapter III

MATHEMATICAL DETERMINATION
Mathematical determination includes
1) various groups of operations with
2) variables and
3) relations
4) in the context of a system
according to certain axioms, laws, rules, definitions and
principles
6) taken, all of them, at their highest degree of generality.
The operations are those of addition, subtraction, multiplication, division, square number and
square root in arithmetic, those of various equations with integers and discrete symbols in algebra, those
with similar equations with infinitesimal units in differential and integral calculus etc.
The variables are the numbers in arithmetic, the symbols in algebra and analysis, the dimensions in
geometry, the motion and mass in mechanics and so on.
The relations are those of contiguity and succession in arithmetic, those between angles and sides in
plane geometry, those between variables and functions in algebra and calculus as well as in their coordinate and differential geometry, etc.
The system is their set or class, taken as simple totality with common attributes and with relations of
contiguity and succession on one part, and their structured whole with parts in evolution, that is a totality
with a totum or a unity in multiplicity with continuity in changeability on the other part. The concept of
totality is a simple sum. The notion of totality with a totum is a structural whole. The elements of the totality
are independent; the parts of a whole are interdependent.
The axioms are original and fundamental truths, accepted as such by our rational intuition without
demonstration. They are the point of departure for secondary and derivate truths, demonstrated in a
deductive way, proceeding from various axioms, in accordance with certain rules and definitions.
The laws are those of reflexivity, symmetry and transitivity in arithmetic, the commutative and
associative laws of addition and the commutative and associative laws of multiplication in algebra, etc.
The principles are the substantival, relational and processual equalities, which are identies deprived
of any empirical contents.
ARITHMETIC
Mathematical determination started with arithmetic, conceived as an ars metrika with practical aims,
applied to the process of enumeration versus counting of singulars in a class of objects or beings on one
part and to the process of measuring the surface of certain parcels of earth on the other part. Therefore,
plane geometry is its sister. Both processes of counting and measurement involve such operations as
addition versus subtraction, multiplication versus division and involution or raising numbers to certain
powers, versus evolution or finding the roots of certain powers. These operations take place in the context
of a theory of numbers, based upon certain principles, axioms, laws, rules and definitions. The most basic
principle is that of the one-to-one correspondence between numbers and concrete realities represented by
them.
The enumeration of singulars in a class of objects or beings represents an extensive determination.
The notion of class defines a totality of objects or beings with common attributes. Its determination operates
with natural numbers or integers in the context of an absolute scale. The integers are discrete or
discontinuous units which satisfy the completeness of determination with full exactitude. It is nevertheless
true that when certain operations of division come into question, this condition of complete exactitude is
not satisfied anymore because of the occurrence of irrational numbers, represented by fractions or
decimals. The incompleteness of determination is, however, infinitely small and practically without

importance.
The measurement of various sizes and shapes in geometry or of different weights in statics
represents an intensive versus comprehensive determination of their wholes in terms of their parts, which are
totalities with a totum. The determination of the structure of these both continuous and discontinuous
variables requires not only the discrete units of integers but also the discontinuous ones of fractions or
decimals, inaccessible to completeness of determination with full exactitude. Since this incompleteness of
determination is very small the determination of the whole through the totality of its parts is still possible.
Consequently, both Pythagoras and Euclid have considered the line as a sum of points, the plane as a sum
of straight lines, etc. The same analytical determination was applied by Democritus to physical bodies,
considered as sum of atoms. Bacon and Descartes have identified this analytical determination with the
universal method of sciences. The explanation in terms of simplex maximum was also adopted by Newton.
Descartes and Newton have determined it with the new methods of algebra and calculus, elaborated by
them and by Leibniz. According to the opinions of all of them the principle of analyticity expresses the real
core of mathematical determination of nature, taken as a mathesis universalis. One has to confess that its
success was so impressive that the rest of sciences, that is to say, chemistry, biology, psychology and
sociology have done their best to adopt the same method.
The laws of the arithmetical operations of addition versus subtraction, multiplication versus division
are those of reflexivity (a=a), symmetry ( if a=b, then b=a) and transitivity (if a=b and b=c, then a=c).
Their operator is the principle of equality. In virtue of these laws and of their unique operator, the
operation of subtraction is the inverse of addition, that of division is the inverse of multiplication and the
square root is the inverse of square number. The multiplication at its turn is nothing else than a repetition of
addition and the square number is the number multiplied with itself. This means that addition is the original
and basic operation of arithmetic and the other ones are its repetitions with their inverse operations
included. In other words they are reversible operations. Of course, in virtue of their operator, which is
equality.
Yet, concrete objects and beings are neither fully equal nor completely identical, because certain
differences are always occurring. The absolute identity versus equality does not exist even in the case of
one and the same object or being, taken at two successive moments. Some small changes appear even in
this case. Under such conditions, the principles of equality remains valid only when we make full
abstraction of all the concrete attributes of the objects and beings and consider merely their punctual
locations in space and time, deprived of any contents and dimensionality. Arithmetical numbers are the
expressions of these punctual locations, taken at their supreme generality. The same condition of suprema
generalia makes possible not only the equality of one location versus number with itself or with other
similar locations, but also the operations with number in conditions of full exactitude, which is the supreme
goal of mathematical determination, that is its very reason of existence.
The fact that number 1 is equal with number 1 appears to be, at our stage of scientific knowledge,
the most banal truism. Einstein, however, was of the opinion that the assertion of this equality was, maybe,
the greatest discovery of ages. And he is certainly correct because the consciousness of this equality
requires the rise of human intelligence to its highest degree of abstraction, defined by the suprema
generalia of numbers. Or, this process of abstraction up to its highest degree of generality took many
thousand of years. Therefore, according to Whitehead, it is rather probable that the notion of full equality
appeared only in a Greek mind, maybe that of Phytagoras. Actually, even in his time the peasants
continued to make one series of signs on a notched stick for oxen, another one for horses and a third one
for sheep, etc. The idea of adding them together as animals, that is to say as singulars of their genus and not
only of their species, was still lacking. To add every object and every being as punctual locations was still
the privilege of Pythagoras and of his pupils.
The possibility of expressing by numbers not only the punctual loci of all objects, bodies and
beings, but also the dimensions of geometry has produced such a deep impression on Pythagoras that he
considered the numbers not merely as conventional symbols of punctual locations of bodies and beings,
but also as the expressions of their real “essences“. This metaphysical conception was further developed by
Plato, who has identified the concept of numbers and of geometrical beings with the notion of his “pure
ideas“, which were the equivalent of the “essences“ of Pythagoras. Euclid, however, inaugurated the
scientific way of mathematical thinking by determining the structure of geometrical beings in terms of their
dimensions and relations, that is straight lines and angles. The concept of “structure“ or “form“ - as it was
called in that epoch-took the function of Pythagoras’ “essences“ and of Plato’s “ideas“. The new
determination of Euclid has a scientific character because it operates in the realm of concrete variables and
relations. The old interpretation in terms of “essences“ or “pure ideas“ has a metaphysical character because

these notions are beyond the physical reality of empirical variables and functions.
In the context of this interpretation Euclid maintained Pythagoras’ idea of expressing the
continuous dimensions of geometry through the discontinuous numbers of arithmetic. After two thousand
years Kroeneker and Dedekind still consider this idea as one of the most important axioms of mathematical
determination. The trouble with this possibility of expressing continuous dimensions through discontinuous
numbers is, however, double. The first one concerns the nature itself of continuity and discontinuity. The
second one regards the definition of the point as pure location without any dimension. How is it then
possible to construct something real and concrete, according to principium naturae, by adding points
which exist only in our mind, according to principium rationis? The contradictions are obvious and they
are generated just by this confusion between the above two principii on one part and by the reduction of
intensive versus comprehensive determination of a totality with a totum to extensive determination of
points, which are simple totality without a totum on the other part.
Alongside with these antinomies, generated by the relations between arithmetic and geometry, we
also have other indeterminacies in arithmetic itself, occasioned by the incommensurable numbers which
appear in the operation of the division and in that of the square root, which have frightened so much
Pythagoras and his pupils. The occurrence of these numbers has been interpreted as an imperfection of the
Cosmos itself, conceived as the work of God. It is for this reason that they have been labelled under the
name of irrational numbers although their exactity is almost the same like that of the integers. It is for the
same reason that Pythagoras swore his pupils not to divulge this imperfection of the Cosmos itself.
To be sure, the practical effects of these antinomies and indeterminacies are infinitely small.
Nevertheless: from the theoretical point of view of a science which claimed full exactitude they are rather
disappointing. Therefore, modern mathematics has tried to resolve them or at least to minimise their effect.
Its solutions, however, are no longer sought in the context of the atomistic conception of numbers, but in
the new one of their sets, systems and structures of higher and abstract algebra.
ALGEBRA
Classical algebra is a generalisation and extension of arithmetic with new methods of approaching
and solving the problems, based upon new definitions, axioms, laws and rules. It also deals with operations
that are no more those of arithmetic, and with variables that are not only numbers, but also letters with a
higher degree of generalisation. Instead of writing, for instance, that 1=1, 2=2, 3=3, a.s.o., as in arithmetic,
one writes a=a which asserts that a variable is equal with itself. The fact that 1 added to 2 is equal to 2 added
to 1, and 3 added to 4 is equal to 4 added to 3, are arithmetical equalities; the formula that a added to b is
equal to b added to a is an algebraic equation. It expresses in a generalised way the above arithmetical
equalities and all the other ones similar to them.
According to an accepted convention the first letters of the alphabet, like a,b,c, represent known
variables, while the last ones, like x,v,z, represent unknown variables as in the equation of a straight line in a
circle: ax2 + bx + c = 0. The numbers represented by a,b,c are the coefficients of the unknown variable x
whose value depends upon the relations between them. Consequently, the solution to the unknown variable
is to be deduced from the relations between known variables.
There are systems of equations with two, three or more unknown variables of first, second, third
order or power, etc. Their solutions are to be found from the relationship of their known variables.
Algebraic equations are accessible to geometrical representations. This is the object of analytical geometry,
founded by Descartes, in which points are represented with respect to a co-ordinate system. For instance,
the linear equation ax+bx+c=0 represents a straight line in a plane, while the linear equation ax+bx+cx+d=0
represents a plane in space. Thus algebraic problems might be translated into geometrical ones and
conversely.
The elaboration of algebra and of analytical geometry was not possible without the introduction of
some new variables and operations. The new variables are zero and the negative numbers, etc. while the
new operations are those of the equations with accessibility to geometrical representation.
The basic notions of algebraic equations are those of independent or determining variable and of
dependent or determined variable called function of the determining one. There are various methods or
operations of determining unknown variables of functions from the relations between known variables.
Descartes and Newton have identified the notion of independent variable with that of cause and the
concept of dependent variable with that of its effect or function. They have also asserted, like Bacon and
Galileo Galilei before them, that the true core of scientific determination of Nature’s order is based not
upon Aristotle’s logic of classes with its attributive determination in terms of resemblances and differences

between singulars - operated with the principle of identity and contradiction with excluded tertium - but
upon the principle of universal interconnectedness of phenomena, approached with mathematical methods,
conceived as a mathesis universale. From the standpoint of the concrete sciences of Nature, Life and
Culture this identification of independent variables with the notion of cause is right because the
independent variable is by its very definition a determining one and the dependent or determined variable
is an effect of it. From the formal standpoint of pure mathematics or pure logic, elaborated today by some
of their exponents, this identification is not more valid because the relations of formal sciences are only
those of simple contiguity and succession and not of causal interconnectedness. Consequently, pure
mathematics and logic are just a formal language of concrete sciences of Nature, Life and Culture, which
approach the general aspects of order and lawfulness and do not engage in their particular and individuated
forms of concrete appearance. In fact, with the same mill one can crush either corn or wheat versus barely
and not only one kind of grain. Or, the causal relations intervene merely in the structure of the grain, that is
to say in the phenomena themselves, approached with the help of logical organon and mathematical
instrument, taken as tools and language of research and theory. It is nevertheless true that a complete
differentiation between formal and concrete sciences is not possible because certain relations between them
remain. In fact, even in the case of various mills the malaxator and bolters are changed with respect to
various kinds of grain. Therefore, the principium rationis of formal sciences, elaborated in mente, is to be
adapted to the principium naturae existing in re of empirical science. It is true, however, that abstract
elaboration of modern algebra had tremendous advantages and its contributions to the further elaboration
and determination of mathematical structure in general are very important. Yet, it approaches the elements
as members of a set and not as solipsist entities, as in classical arithmetic, which was the starting point of
elementary algebra. It also approaches operations which are not necessarily those of arithmetic and which
applies to elements that are not immediately numbers.
The new algebraic structures are those of groups, rings and fields, defined by various axioms,
specific to each one of them. Among other fundamental concepts of abstract algebra are those of lattice and
matrix, which play such an important role in mathematical logic, applied by Piaget and his collaborators, in
the field of cognition and thought, and by Thurstone in his multiple factor analysis. Another branch of
abstract algebra is Boolean algebra, that is mathematical logic, which will be discussed later.
The laws of algebra are those of the commutative (x+y=y+x) and associative [(x+y)+z=x+(y+z)ţ
laws of addition, the commutative (x•y=y•x) and associative [(x•y)•z=x(y•z)ţ laws of multiplication, etc.
There is also to be observed that Grassman has elaborated a non commutative algebra. His discovery was
not only an extension of algebra, but also a proof that the interrelationship of variables, that is to say of
their structure, is more important than their substantival nature, taken as discrete units.

ANALYSIS
Arithmetic and algebra have in common the idea of discrete numbers or symbols, conceived as
discontinuous loci or punctual locations. In opposition to them is the analysis or the differential and integral
calculus which works with infinitesimal units. With their help it tries to determine the continuously
changing quantities, like motion or variation.
The elaboration of Newton’s mechanics was possible only with this new calculus. Its success was so
great that during the following three centuries, biology, psychology, sociology adopted its methods and
strove to become the mechanics of body, mind and society. The reason for its success was just its
mathematical elaboration with the help of algebra and analysis.
Analysis or calculus is operated with differential and integral equations applied to various processes
involving passage to a limit. Therefore the notion of limit is its basic principle. The derivative is a quotient
y/x when the denominator x approaches zero and y might be expressed as a function of it. In mechanics, for
instance, the motion might be defined as the derivative of space with respect to time. This relational limit or
derivative is in fact a tangent to a curve at a certain point of its slope. It is the fundamental problem of
differential calculus. The reciprocal equations of the differential ones are those of integral calculus, which
helps to determine the area within a given curve.
Analysis, however, does not include only this basic calculus, but also the advanced one in which
the concept of limit is subjected to a more rigorous examination. This new calculus includes differential and
integral equations in which the unknowns are functions rather than numbers; complex variables with an

imaginary unit (i): vector analysis and tensor analysis, etc.
Analysis or calculus was simultaneously discovered by Newton and Leibniz. Their main attention
being given to its elaboration, the notion of limit was taken as granted, as a matter of original intuition. In
such conditions there is no wonder that some indeterminacies have appeared. In order to avoid them
Cauchy elaborated a better definition of the notion of limit between continuous quantum and discontinuous
quotieties, that is to say between extensive and comprehensive determinations. A lot of indeterminacies
have been avoided, but not all of them. In order to annul all of them Weierstrass has proposed a new
interpretation of the foundation of infinitesimal analysis in terms of the real numbers of arithmetic. Yet, this
process of arithmetisation didn’t succeed completely either. Under such conditions Cantor has proposed to
reinterpret the whole field of mathematics with the help of natural numbers in terms of set, Menge,
equivalent to Aristotle’s notion of class, defined as a multitude of singulars with common attributes. The
new notion of set or multitude took the place of the atomist number and proved to be, indeed, more
efficient than the old atomist conception though the antinomies and indeterminacies continued to exist. A
new solution was proposed by Whitehead and Russell in Principia Mathematica. Since the foundation of
mathematics could not be determined in a complete satisfactory way in terms of mathematical laws and
principles they have attempted to determine it in terms of mathematical logic or logistics as they have called
it. Thus the substantival and attributive set was reinterpreted in terms of relational system, promoted by
mathematical logic. The antinomies remained although their effect was highly reduced by the new theory.

MATHEMATICAL LOGIC
At the basis of arithmetic, algebra and analysis is mostly the concept of set, defined as a
multitude of singulars, that is substantives with common attributes. At the foundation of mathematical
logic is mainly the notion of relational system or structured whole. Tarski preferred the first expression,
while Piaget used the second one. In both cases however one has to do with a unity in multiplicity with
relational invariance of substantival and adjectival variance. This means that the basic factors in the
system versus structure are not longer the variables themselves, but their relationship. Given the fact the
variables of pure mathematics are merely abstract symbols, deprived of any empirical contents, the
decisive role of relationality was inevitable. “The mathematician - says Coutourat - never defines the
variables themselves, as a philosopher would be inclined to do; he defines their equalities, their sums,
their produces and these definitions determine or better said constitute all the mathematical properties of
various quantums. In a more abstract and formal language one might say that the mathematician
considers a set of symbols and at the same time assigns to them certain rules of combinations; these rules
are sufficient to characterise various variables and to give them a certain mathematical value“. Under
such conditions “the gist of mathematics - says S.S. Stevens - lies in the relations among elements. The
recognition of this fact has led to an intricate and specialised theory of relations which constitutes an
important branch of modern logic“. That is of mathematical logic, conceived as pure formal logic.
Algebra and differential calculus have approached the interrelations between variables and
functions with the principle of substantival and attributive identity, which is their universal operator.
Mathematical logic approached the internal structure of the variable itself in terms of intraconnexion of
its parts in its whole. Its chief operators are conjunction, disjunction and implication, which are
expressing relational identity. The relations of simple contiguity and succession are deprived of logical
meaning. The intraconnectedness of the parts in the whole has such logical meaning. Therefore
mathematical logic is both a logical syntax and a logical semantics. The relation of contiguity and
succession do not assert a new value of truth; the relations of intraconnectedness assert a new value of
truth. As such they construct a new synthesis with qualitative leaps.
The formal logic of Aristotle operates with syllogisms, like All men are mortal/ Socrate is a man/
Socrates is mortal. It asserts an attribute of all members of a class of substantives for one member or
substantive included in that class. Actually, the truth of the conclusion repeats the truth of the first premise
mediated by the second premise. In consequence, the syllogism in extensive determination is a tautology.
In opposition with Aristotle’s logic of substantives and adjectives with a descriptive character is
the relational logic of Stoics with explanatory character, which approached the various combinations of
simple sentences in a complex proposition. Socrates is wise or Socrates is honest are simple sentences.
Their combination generates a complex proposition, like Socrates is wise and Socrates is honest. The
combination is operated with the conjunction “and“. Therefore, it is a conjunctive or copulative

combination. Socrates is wise or Socrates is not wise. It is a disjunctive combination, operated with the
disjunction “or“. If Socrates is wise, then Socrates is honest. The combination is based upon implication
and is operated with “if“ and “then“. All three kinds of combinations of simple sentences into complex
propositions assert a new truth, which is the synthesis of the truths of their simple sentences. This
synthesis of truths is clearly expressed by the proposition The molecule of water is a combination of two
atoms of hydrogen with one of oxygen. It is rather strange that such propositions are not considered.
About this problem I will come later.
Let now consider the conjunctive combination of the two above sentences:
Socrates is wise
Socrates is honest
admitting two values of truth for each one, that is to say verity or falsity. If Socrates is wise is true, then
Socrates is not wise is false. Idem for Socrates is honest. In this way out of two sentences with two values of
truth one obtains the following four propositions:
Socrates is wise and honest
Socrates is wise but not honest
Socrates is not wise but he is honest
Socrates is neither wise nor honest
Among these four combinations of the respective sentences only the first combination is true. The
rest of three combinations is false because the association of a true sentence with a false one makes the
combination false. Consequently, the combination is submitted to the following rule: when two simple
sentences admitting two values of truth are combined in a conjunctive way, if one sentence is false, its
combination with another one is also false.
Let us now express the above two sentences and their four conjunctive combinations in a
generalised way, that is to say for all similar or isomorphic sentences and their conjunctive combinations.
For this purpose the first sentence Socrates is wise is symbolised by p and the second one Socrates is honest
by q. Their conjunction is expressed by a point. Their two values of truth - verity versus falsity - are
represented by V and F. In order to reach the most economic transcription of them one makes use of the
following matrix:
p

qp • q V

VV V

FF F

VF F

FF

The following matrix expresses the disjunctive combination, symbolised by
p

qp q V
VV V
FV F
VV F
FF
Its rule is: when two sentences with two values of truth are combined in a disjunctive way, if one
sentence is true then its combination with a second one is also true.
The matrix of implicative combination, symbolised by , is the following one
p

qp q V
VV V
FF F
VV F
FV
Rule: the validity of combining two sentences with two values of truth in an implicative way fails only
when the first sentence is true and the second false.
In conclusion: the conjunctive, disjunctive and implicative operators are generating new values.
Therefore, the theory of the combinations effectuated with them is a theory of the functions of truth. The
operators themselves are functors of truth. Their symbolic representation is the following one
•V FV FV FVV FVV VVV VFF FFV FFF V
Needless to say that the validity of these operators for all conjunctive, disjunctive and implicative

combinations is based upon the relational identity which they assert. All of them are, in fact, binary
operators because they connect two simple sentences into complex propositions. Those which combine
three or four sentences are ternary and quaternary operators. There is also a singular operator, which
defines the value of truth of a single sentence. This operator of a functor of truth but not a connector
because it operates only upon a single proposition. A sentence, for instance, might assert an affirmation or a
negation. Thus the affirmative sentence Socrates is a man can take the negative form Socrates is not a man.
Theoretically both sentences might be true because the same name can be used not only for a man but also
for an animal. Yet, if the sentence denotes the same singular, then its opposite transcription is false, or true.
In this way the negative formulation opens the possibility of checking up the value of truth of affirmative
formulation. It is the fourth operator with function of functor, but not a connector. Its matrix representation
is

versa.

p pVFFV
The symbol means the inverse value of the proposition. if p is true, then non-p is false or vice-

According to Whitehead and Russell, conjunctive, disjunctive and implicative operations are based
upon the following 5 axioms
1. p p. p
2. q . p p
3. p q . q p
4. p . q r : : q . p r
5. q r . : p q . . p r
The laws of arithmetic and algebra assert, as we have seen, substantival and attributive equalities
versus identities. The laws of mathematical logic of propositions assert conjunctive, disjunctive and
implicative interconnectedness of isomorphic nature between parts in their wholes. Consequently, their
generalisation is based upon relational identities.
It should be observed that neither operator of mathematical logics refers to the dialectical identity
of the unity of contrarieties, which is also a relational identity, but of a different nature. It occurs in the
electromagnetic field and in the affinitive elections, Wahlverwandtschaften, of Goethe, which actually are
complementary elections, as Husserl has rightly observed.
Another observation concerns the fact that almost all sentences, taken as examples of conjunctive,
disjunctive and implicative combinations, are in fact the same predicative sentences of Aristotle’s logic,
which assert a certain attribute for a certain substantive. Sentences with a conjunctive operator, like The
molecule of water is a combination of one atom of oxygen with two atoms of hydrogen, are not used. This
omission, as we shall see it, has its own significance.
The main observation, however, concerns the combination of simple sentences, taken as discrete
units, in conjunctive, disjunctive and implicative propositions with a new value of truth, which are a system
and not a simple set. Or, the set is a simple multitude of discrete singulars with common attributes, while the
parts of a whole are both continuous and discontinuous units. The relations between singulars in a set or
class or only those of contiguity. The interrelations of the parts in a system are those of meaningful
interconnectedness, with certain functions and directions of evolution. In such conditions the relations
between discrete variables in a class or set can be determined only mathematically, while the interrelations
of the parts in a whole require also a logical determination. Consequently, as long as mathematical logic
approaches the concept of system only with mathematical methods, the interrelations of the parts in their
whole, with their meaningful interconnectedness, are beyond its power of complete determination, as
Heisenberg recognised it even in quantum mechanics. It is just for this reason that he required the necessity
of logical methods, namely of dialectical ones. This might be also the reason why mathematical logic used
only copulative sentences, with discrete substantives and adjectives, as we have mentioned immediately
above. The relational logic of Stoics has seen an opposition between copulative sentences of Aristotle’s
substantival and attributive logic and its relational sentences. Mathematical logics doesn’t realise it. It is for
the same reason that formal logic of classes, elaborated by Aristotle, has become a particular instance in
mathematical logic. In fact, most mathematical logicians do not make any discrimination between extensive
determination of discrete singulars and intensive or comprehensive determination of the parts in their
whole, although this discrimination is very fundamental. It, actually, is la raison d’étre of general logic.
When the parts of a structure or system have a very low degree of interconnectedness, their
treatment as discrete units is practically possible. This happens in the automatic production with repetitive
character of contemporary industry. The same is true of various algorithms applied to various systems of

communication with repetitive character, too. When the parts of a system, however, have a higher degree
of interconnectedness with new significances, emerging from the system itself, then their mathematical
treatment must be completed with logical methods. This is the case for all complex variables in biology,
psychology and sociology.
According to Dewey, the scientifical determination of the previous century was operated mostly
with the concept of interrelations between independent variables taken as discrete units. Its chief model
was classical mechanics. Contemporary science, however, evolves more and more toward the notion of
interrelations between parts in their wholes, which proves its value not only in biological, social and
cultural sciences, but also in quantum mechanics. Therefore, at its foundation is the new concept of
structure, taken as both unity and multiplicity as well as continuity and discontinuity.
“The Harmony of the Universe - says Dantzig - knows only one musical form, the legato, while the
symphony of numbers knows only its opposite, the staccato“. If numbers are only discrete units, his
assertion is right. Yet, if numbers are also continuous units - as the contemporary dialectical, intuitional and
structural interpretation of mathematics asserts it - then his statement is unilateral because it tells only half of
truth. In fact, the Universe and our images of it are both legato and staccato. Their proportion, however,
varies from phenomena to phenomena and from sciences to sciences. Mathematics is the instrument of
empirical sciences which studies the harmony of Nature, Life and Culture from the standpoint of their
supreme generality when the staccato style prevails. In consequence, it operates mostly with interrelations
between more or less discrete units. Logic is the organon of the same empirical sciences for determining the
legato of generality with specificity, as well as that of particularity with universality and of continuity with
discontinuity. Consequently, it operates with their interrelations with meaningful intraconnectedness. In
such conditions, logical and mathematical determinations are neither independent nor opposed, but
complementary. Therefore, where the mathematical determination ends, the logical one begins and
conversely.
Yet, the mathematical logic of our days is not only a syntax, but also a semantics. As such, it
approaches not only the relations between different words, taken as signs, and the sentences in which they
enter. It also approaches the relations between words and sentences on one part and objects and beings,
represented by them, on the other. In other words, it approaches not only the signs, but their significances,
too. In approaching these significances, however, mathematical logic has followed the same analytical
methods of its syntax. Namely, it considered significance as a property of signs or of attributes of them. As
far as the structure of phonemes and morphemes comes into question, this way of dealing with them was
more or less right because their significance is mostly physical and biological. They are, indeed, various
sounds with certain acoustical attributes. However, when the significance of the words in the context of a
proposition comes into consideration, the situation changes because the significance of word is no more an
intrinsic property like the waves of a sound or phoneme, but the results of a social convention, projected
upon both words and sentences. Therefore, various languages are expressing the same significances with
different words. Or, the structure of phonemes and morphemes has only a physical, biological and
psychological determination of a very general nature, acting only upon individuals. As such it can be
expressed by mathematical logic. The structure of logical significances, projected upon words and
sentences by social convention and reasoning, has a psychological, social and cultural determination. As
such it can be, expressed only in terms of meaningful intraconnectedness between individual, society and
culture. Thus it can be approached only with the help of general logics, conceived as a general theory of
understanding between individuals in a society at a certain stage of cultural evolution.
Under such conditions the structure of a language might be compared to an ellipsis or even better
to an ovoid. At the basis of this ovoid, that is to say at the lowest level of language organisation, which is
the phonological one, are the phonemes and morphemes, accessible to mathematical determination. In the
middle of the ovoid, that is to say at the morphological level of language organisation, are the millions of
words, generated by the combination of phonemes and morphemes. Above it, that is at the syntactical level
of language organisation, we have the sentences made with the words. The peak of the ovoid represents the
structure of their logical significances. From the morphological standpoint the variance of words is to be
explained by the invariance of their phonemes and morphemes with the help of mathematical logic which
operates in a staccato style. From the syntactical standpoint the significance of the words in a sentence is to
be explained both analytically, that is to say by their phonemes and morphemes, and synthetically, that is to
say by their sentence. The first explanation is operated with mathematical logic; the second one with
general logic. From the semantical standpoint the variance of sentences and words is to be explained
mainly by the invariance of their significances with the help of general logic, conceived as a general
theory of meaningful intraconnectedness, which operates in a legato style. The transformational grammar

of N. Chomsky represents a similar approach.
At the basis of mathematical logic is ars combinatoria of the parts in the whole. At the foundation
of general logic is ars differentiatoria of the whole in its parts. When asked by a newspaperman how he
wrote his books, Carnap himself answered:
- By starting from an idea.
- And not by combining words in a sentence, sentences in a proposition and so on? - replied the
newspaperman.
Carnap’s answer was in favour of ars differentiatoria so well illustrated by the theory of Goethe on
original phenomenon. In the same way were written Faust, Hamlet, Brothers Karamazov and even
Discourse on Method of Descartes. Then the Critics of Kant, the Phenomenology of Spirit of Hegel as well
as Logical Investigations of Husserl. It is to be observed, however, that Ars combinatoria and Ars
differentiatoria are complementary disciplines, which complete each other dialectically. Their intersection
generates Ars structuraris.
It is nevertheless true that mathematical logic proved to be a very helpful instrument not only in
determining the structure of phonemes and morphemes in various words, but also in approaching the
structure of words in simple sentences, in the copulative ones especially, as I have asserted it. The most
relevant researches are those of Piaget and his collaborators. Piaget, however, has applied not only
mathematical logic, but also general logic, which refutes the formal elaboration of Wittgenstain’s
tautologies. Mathematical logic proved its value in the process of learning, too, but its greatest success was
also obtained only by collaboration with general logic.
PROBABILITY
Arithmetics, algebra and differential calculus on one part, mathematical logic on the other part,
have in common their effort toward complete exactitude. Therefore, they work only with two values of
truth, verity versus falsity and the third solution is excluded. In opposition with all of them is the calculus
of probability, which allows an infinite number of intermediate solutions. Under such conditions, however,
its assertions are only those of approximation and not of apodictic affirmation or negation. Three or four
solutions are also accepted by model logic, yet its methods are rather laborious.
Socrates is a rational being, represents an apodictic assertion. Tomorrow it will rain, represents a
judgement of probability because it asserts only a possibility and not a certitude. Aristotle has realised the
difference between such assertions, but he could not find the laws of probability. Pascal discovered them
and Bernoulli, Gauss and Laplace have further developed them. In the beginning these new laws were of
great use in statistics, elaborated as an auxiliary instrument of state economy. In a rather short period of
time they proved their value in thermodynamics and have been almost the only mathematical foundation
of biological, psychological and sociological sciences. Moreover, they seem to be the only laws, while
those of complete exactitude appear to be merely an instance of them, when the number of units and events
tends toward infinite.
Given this large efficiency of the calculus of probability, made possible by its multitude of values
of truth, a branch of mathematical logic, namely the modal one, has also adopted three or four values of
truth, but not more because its methods of working with them becomes too laborious. Or, the paradox of
the calculus of probability consists mainly on the parsimony of its methods. “You ask me - said Poincaré to predict a multitude of phenomena which may possibly occur. If, by mischance, I know the fundamental
laws of their individual occurrence, I won’t be able to give an answer then after such a laborious
computation that I rather renounce to it; however, since I have the good chance to ignore these
fundamental laws of their individual occurrence, I shall give you an answer immediately. And what is still
more extraordinary is the fact that my answer is right“. Of course, with an approximate character although
its degrees of truth might be very high. Moreover, it might reach even certitude when the number of events
taken into consideration is very large and tends towards infinite. Therefore, the value of truth of the
statistical estimation is a function of the number of probable events that are known. The larger is this
number the higher is the probability of statistical estimation as J. Bernoulli has asserted in his law of great
numbers, which is the first and the most fundamental law of statistics.
In fact, the complete exactitude of Aristotle’s syllogisms was an illusionary one because it
considered only the presence versus absence of attributes and made abstraction of their degrees of
development. Or, Socrates was sent to death not because he was a social and rational being as all the
other Athenians, but because the degree of his intellectual and moral development was above the

degrees of his fellow citizens. Therefore, the value of truth of the statistical estimation, based upon the
variation of these degrees of development of various attributes, is actually much higher than that of the
logical syllogism which considered merely the presence versus absence of attributes. According to
Aristotle, however, scientific investigation takes into consideration only the general laws of bodies and
beings and makes an abstraction of their individuation, which is left to the field of arts; yet the modern
judgements of probability have brought under determination this individual variation, too. It is the
chief merit of the curves of variation to have made possible this determination.
Let’s consider a box with white balls from which one extracts one or more balls. The fact that all
the extracted balls are white will be a certitude because there aren’t balls in other colours. One notes with
number 1 this certitude.
When the same box has an equal number of white and black balls then the probability of extracting
a white ball versus a black one is only half a certitude, that is 1/2.The two halves give full certitude, that is
1, because probability of extracting a ball in a third colour does not exist. If the box has an equal number
of balls in three different colours then the probability of their extraction is l/3 + 1/3 + 1/3 = 1. Under such
conditions the probability of extracting one placard from a set of 32 versus 52 ones will be 1/32 versus 1/
52, as Pascal has proved it.
Therefore, according to Laplace the probability of occurrence of certain events from a greater
number of other possible events is equal with the ratio between the real events and all the possible ones. If
the number of real events is represented by m, the number of possible events by n and the probability by p,
then p = m/n. Let’s now suppose that one extracts two balls simultaneously from a box with an equal
number of white versus black balls. Since the balls are extracted simultaneously the discrimination between
their permutations is not possible and it remains only that between their combinations, which are one whitewhite, two white-black versus black-white and one black-black.
When the box has only white balls then the extraction of a white one is a certitude noted with 1.
Pascal wrote it on a given row, repeated it on the second row one column right and added them together,
that is
1 1
1 1
He continued the same way of writing and adding for 1 1 and obtained
1 1
1 1
1 2 1
Numbers 1, 2, 1 represent the composed probability of extracting in one and the same time two balls from
a box containing an equal number of white and black balls.
Repeating the writing and adding the last series of number after the same rule he obtained
1 2 1
1 2 1
1 3 3 1
The new series defines the probability of extracting three balls simultaneously from a box with an
equal number of white and black balls.
Furthermore, one obtains
1 3 3 1
1 3 3 1
1 4 6 4 1
The new series defines the probability of extracting four balls simultaneously from a box with an
equal number of white and black balls.
The binomial expansion, elaborated by Newton, indicates the same distribution and if the series
of numbers from Pascal’s triangle, or the different combinations of various permutations from the
binomial expansion of Newton are represented graphically in the system of two co-ordinates of
Descartes’ analytical geometry then one obtains the curve of probability of Gauss applied to random
errors, that are not interrelated. Gauss wrote the equation of this curve in terms of its two parameters,
arithmetical mean and its standard deviation. Other exponents of the theory of probability have further

elaborated his equation and applied it in thermodynamics, like Bolzano; in electromechanics, like
Maxwell: in biology, psychology, sociology and economics, like Pearson, Yule, Keynes, Fischer, etc.
Mathematical calculus of probability became the chief instrument of research and theory of research
and theory of quantum mechanics, too. The theory of probability has been further elaborated by
Poisson, Bayes, Pries, Poincaré, Borel, Mises, Kolmogorow, Reichenbach, Carnap, etc. Von Mises, for
instance, approached the probability of events with many effects and further developed the equation of
Laplace. If a given event is repeated n times and a certain effect occurs only m times, then the equation
f=m/n determines the frequence of effect m as the limit of frequency f when n tends towards Infinite. A.
N. Kolmogorow, on the other part, has elaborated a new calculus of probability in an axiomatic way.
It is the case to observe that the theory of probability, elaborated mathematically, proceeds in a
deductive way, that is to say from certain axioms on the nature of events taken as independent units with
equal chances of appearance, and aims to determine the results or effects of their permutations and
combinations. Mathematical statistics on one hand and various statistical methods in physics, biology,
psychology, sociology and economics on the other, proceed conversely, that is to say from the concrete
distribution of effects and aims to determine in an inductive way their determining variables or units.
When the determining units or variables are independent and with an equal possibility of
determination then the practical occurrence of their effects in the curves of variation tends to be identical
with the theoretical curve of probability, elaborated mathematically. If the determining variables, however,
are neither independent nor equal as power of determination, then a discrepancy appears and the curves of
variation established in an inductive way are not identical with the curve of probability, elaborated
mathematically in a deductive way. Therefore, there seem to be two kinds of probabilities: a mathematical
one and a logical one.
The first one occurs when the determining variables are independent and with equal power of
action or determination; the second one is efficient when these two assumptions are no longer valid because
the determining variables are parts in a structured whole, like biological organisms or human and social
beings. In the first case the relations between variables are merely those of contiguity and succession; in the
second case the relations between the determining variables are those of meaningful interconnectedness
with certain direction of evolution, both of them individualised. They require a logical determination. The
discrimination between these two kinds of probabilities has been realised by Friest and Hegel at the
beginning of the last century and further elaborated in our century by Keynes, Jewons, Carnap,
Reichenbach, Kneale, Braitwhite, etc.
The statistical methodology of the concrete study of sciences of Nature, Life and Culture has also
approached the correlation between various curves of variation. The coefficients of correlation have then
been submitted to factor analysis that aims to determine their primary variables. Other statistical
methodologies are the choice of correct samplings of population and criteria as well as the coefficients of
reliability and validity, the probable error and so on.
It is also the case to observe that mathematical and logical determinations of probability are not
opposed operations. On the contrary, they complete and integrate each other reciprocally.
TOPOLOGY
Arithmetic, algebra and analysis deal with numbers and symbols with quantitative properties. Their
corresponding geometry is that of Euclid, Lobachevski and Rieman that deals with the shape and size of
various figures. In opposition to them is topology, which approaches the relations between place and
position of various points on a surface that remain unchanged when their structures or figures are
submitted to a process of continuous transformations, like those of stretching, shrinking or twisting, but not
of tearing, cutting or folding.
Topology studies these geometrical properties that remain invariant in the above continuous
transformations. Consequently, a continuous transformation versus a topological one or homeomorphism is
a one-to-tone correspondence between the points of one figure and the points of another figure when their
size and shape are not considered. Figures related in this way are said to be topologically equivalent.
Topology approaches their equivalencies and is a qualitative analysis of these special interrelationships. Its
main branches are point-set topology which considers figures as set of points having such general
properties as being closed or open, connected or disconnected, compact or not compact and so on;
combinatorial topology which approaches the composition of more complex figures that are different from
the simpler ones; algebraic topology using algebraic methods, especially those of group theory. In these
cases, however, topological analysis is also a quantitative and not only a qualitative analysis.

Topological analysis or situs analysis, as it was called at its very beginning, was envisioned by
Descartes and Euler and further developed by Gauss, Poincaré, Sophic Lie etc. It enjoys in our days a
tremendous development. Some of its outstanding exponents are comparing it with the metatheory of
David Hilbert and want to build the whole structure of mathematics and mathematical logic upon its
qualitative analysis of the most general interrelationships of a given set of points or figures.
The value of the topological method in psychology was asserted by Kurt Lewin and his followers
although they have applied merely some of its descriptive principles and not its various methods of
algebraic analysis of the topological field. Nevertheless, Lewin’s schematical representations of the social
field of personality with topological character proved to be rather useful and illuminating.
Is topological analysis of different points of a surface strictly qualitative? If the notion of quantity
defines only the concept of comprehensive dimensions, the assertion is true. But if the notion of quantity
defines also the highest generality of numbers or points, the assertion is disputable. In fact, the idea of
quantity defines both the continuous dimensions of geometry and mechanics as well as the highest
generality of discontinuous punctual location deprived of any content, as the evolution of mathematics in
our century shows it. The epistemological researches of Piaget and his collaborators seem to indicate the
same interpretation. The algebraic topology is another proof of the same thesis. The nature of quantity and
quality will be discussed later.
MATHEMATICAL PSYCHOLOGY
The first period of mathematical methods applied to psychology is that of the psychopshysics. It
was limited to the operation of measurement and was based mostly on arithmetic. Its chief preoccupation
was the computation of arithmetical means of the different thresholds of our senses on one hand and of the
relations between physical stimuli and psychological sensations on the other. The Psychophysical Methods
of Measurement - Die psychophysische Massmethoden - of professor Wirth from Wundt’s Psychological
Laboratory represents the synthesis of these preoccupation, which started with Fechner and Weber and
continued with Wundt and his students, like Seashore etc.
The second period was that of Galton, inaugurated with his Inquiry into Human Faculties, which
approached the problem of human variation with the help of his ogive. It was the merit of K. Pearson to
show that the adequate method of expressing the variation of human traits and abilities is the curve of
probability, elaborated by Gauss and applied to random errors. To the study of human variation with the
help of this curve he also added the study of covariation with the help of correlational methodology,
elaborated by Bravais and further developed by himself. He also published the tables with the different
values of variation and edited Biometrika, which was the first journal of statistical methods applied in
biology and psychology. The methods were rather soon adopted in sociology, too. In economics they were
already in use. The new Laboratory of Biometrika annexed to Galton’s Institute of Eugenics, becomes the
world’s centre of statistical methods applied to biological, psychological and social sciences. Pearson’s
Grammar of Science brought the theoretical foundation of the statistical methodology of science in general.
Udny Yule was his pupil and R. A. Fisher his successor at the direction of the Laboratory of Biometrika. He
elaborated the study of variance, which played a great role in the discrimination of independent variables,
and wrote The Statistical Methods for Research Workers and The Design of Experiment, which were the
standard treatises in biology and psychology for almost half a century. Yet, the most important
mathematical methodology in psychology is that of factor analysis, discovered by Ch. Spearman in the first
decade of our century and further developed by Truman-Kelley, L. L. Thurstone and Hotelling in the third
and the fourth decade. The Psychometrik Society - and its journal Psychometrika represents the separation
of psychometrical methods from the biometric ones. In fact, the method of factor analysis, elaborated in
psychology, found large application not only in sociology and economics, but also in biology, chemistry,
geology, musicology etc.
It should be observed, however, that factor analysis is based mainly on algebraic structures, like
mathematical logic applied by J. Piaget and his collaborators in the field of genetically epistemology.
Differential equations appeared in the mathematical study of learning. With the topological field in
psychology was dealing Lewin. Therefore, mathematical methods in psychology are based not only on
arithmetics and the calculus of probability, but also upon algebra, analysis and topology. In other words,
they are founded more and more upon the whole field of mathematics. Then they are applied not only to
the methodology of measurement, but also to the elaboration of theory. Under such conditions, the notion
of ars metrika of biometry, psychometry, sociometry and econometry does not cover anymore the field of
mathematical methods in these sciences and then new expressions of mathematical biology, psychology,

sociology and economics were necessary. Actually, the same expressions were previously used in physics
and chemistry. Consequently, the mathematical psychology of our days represented the third period of
mathematical methodology applied to psychology, the first two ones being those of psychometry and of
psychophysics. This third period is illustrated by the treatises of Bush, Galanter and Luce, Estes, Lazarsfeld
etc. in the USA, Hofstätter and Wendt in West Germany, etc.
QUANTITY VERSUS QUALITY
Newton has defined the notion of quantity by the principle of homogeneity, which asserts the
substantival equality between a length of one meter with all the lengths of one meter, the equality of one
hour with the other hours and the equality of a weight of one pound with all the weights of one pound, etc.
It may be observed immediately the the equality itself is nothing else than the substantival and attributive
identity of Aristotle’s logic, yet deprived of any qualitative content. All the more, the same principle of
equality versus identity deprived of any content, might be applied to the pure punctual location of various
objects and beings, expressed by natural numbers. Therefore, all one can say is that the multitude of
numbers or symbols - like those of topology, too - is a quantity in the extensive determinations of
quotieties - as Piaget asserts it - while the dimensions of geometry, expressed by real numbers, is a quantity
in intensive versus comprehensive determination of their quantum, as Piaget also asserts it.
What are the conditions of these extensive and intensive quantities. They are the suprema generalia
in extensive determinations of singular in a class, the suprema universalia in intensive determinations of the
parts in their wholes and the supreme continuity or constancy in evolutionary determination of time.
Reconsidered in this light, the concept of quantity is defined by its highest generality, universality and
continuity in extensive, comprehensive and evolutionary determinations. In opposition with it is the
complementary notion of quality, defined by the appearance of individuation, particularity and
changeability in the above three determinations.
There is the case, however, to be observed that generality, universality and continuity versus
individuation, particularity and discontinuity are not only substantival and attributive notions, but also
relational and processual ones. Consequently, the concept of quantity is defined not only by the
substantival and attributive homogeneity of Newton, but also by the notion of isomorphity, that is to say
relational identity.
Needless to say that the above definition of quantity and quality is only in formal terms of
mathematical and logical determination and consequently makes full abstraction of the content of their
concrete structures approached by the empirical sciences of Nature, Life and Culture. When these
structures, with their concrete functions and attributes, are also considered, then the concepts of quantity
and quality might be defined by their various modes of organisation of the matter and energy in more and
more complex wholes at the level of Nature, Life and Culture. The final function and goal of this
organisation in more complex structures is a better adaptation of body and being to their environment,
which increases their chances of conservation and development according to their own individuation.
Therefore, the growth and development of qualitative functions and attributes in physical,
biological structures means a continuous passage from passive adaptation to the active one, with an
increase of internal causation over the external one, with more frequent and more substantial qualitative
leaps. This active adaptation of the organism to its environment, with its larger degrees of freedom in
choosing its circumstances in conformity with its own needs and strivings, is guided not only by inborn
pattern of hereditary functions and tendencies, but also by the laws of learning, and finally by those of
intelligence and self control. In this way, the true core of quality are its leaps towards superior structures
with more efficient ways of adaptation to environment, that assures a better conservation, development and
individuation. At the level of human beings and of their social conditions with their cultural aims, the
notion of quality means not only the growth and development of material and spiritual welfare, but also the
development of individual freedom and social justice with the respect of truth and the sense of beauty.
In fact similar functions were attributed by Aristotle to his notions of physical, biological and
human “substances“ called “to make the being what it is and to differ from others“. In his dualistic
philosophy, however, this qualitative principle of Life and Being was entirely opposed to the nature of
quantitative matter, deprived of any lawfulness. Yet, in contemporary sciences matter and energy, body
and mind, society and culture are complementary attributes and functions of physical, biological and
human structures. Therefore, the concept of quantity and quality are not opposed entities, but reciprocal
attributes and processes which are complementary in a reciprocal way. In fact each mode of organisation,

which generates the quality, has its degree of development, which generates the quantity. Verbal and
technical versus mathematical abilities are qualitative differentiations; their degree of development are
quantitative quotients.
In regard to the proportion of quantitative and qualitative aspects of their complementary relations,
the coefficient of quality is smaller in physical structures, it increases in the biological ones and reaches its
summit in human personality and society, and viceversa. In the case of human and social structures then
the same quotient is smaller at the level of simpler organs and functions and higher at the level of more
complex ones. It is to be observed, however, that the elements in Mendeleev’s table are determined first by
the number of their protons and neutrons and secondly by their different organisations, as is in the case of
isotopes. The same substantival addition or subtraction of various corpuscles remains more important in the
organisation of atoms in molecules and even in the structures of molecules in a cell. A similar statement
might be made for perceptions taken as organisations of sensations. When superior structures come into
question, like the body constitution in biology or the structure of mind in psychology, then the relational
organisation of the parts in their wholes become more important than their substantival proportions of the
parts. Therefore, in the biological realm have survived not the animals with larger accumulation of matter,
but those with superior organisation of their nervous system. In such conditions the notion of evolution
finally means a triumph of the quality over the quantity. From the quantitative standpoint the Universe
seems to be infinite; from the qualitative point of view the summit seems to be - at least up to now - our
small planet in which the human body represents so little and the human nature and its social organisation
with their cultural development so much.
THE FOUNDATION OF MATHEMATICS
Down through the ages, the formal logic of classes, elaborated by Aristotle, and the geometry of
plane space, proposed by Euclid, have been considered not only as the prototypes of deductive elaboration
of science, but also as its unique model of determination that satisfied the condition of exactitude and led to
objective truths. Therefore, according to Kant and other outstanding scientists they were an aere perennius
monument that remained unquestioned for more than two millenniums.
The last century however, has brought the proof that Aristotle’s logic and Euclid’s geometry aren’t
satisfying the completeness of determination, nor its full exactitude. Therefore, they are rather far from
being the unique model of science because both the field of logic and mathematics as well as that of
empirical sciences are much richer and transcend their limited frontiers and principles.
Indeed, the new geometries of Lobachevski, Bolyai and Riemann have proved that besides the
geometry of plane space with three dimensions there are a lot of other geometries of curved space with
four, five and more dimensions. Human cognition cannot perceive such a space in an intuitive way, yet
human intelligence does not have any difficulty in determining it in an abstract way with the help of the
algebraic equations with more than three unknown variables. Similar impossibilities of intuitive perceptions
and representations intervene in topology, in the algebraic one especially, then in David Hilbert’s
metatheory, etc.
This enlargement of mathematical field with its engagement in the abstract way of thinking has
brought another surprise. The axioms have lost their absolute and universal value of truth and become
mere working hypotheses with validity for certain instances and not for all possible ones. The validity of
Euclid’s postulates, for instance, applies only to the plane space and not to the curved one. In such
conditions the value of truth of the new axioms of modern mathematics is more in mente than in re. In
other words axioms and theorems appear as our mental constructs and not as objective structures of reality
itself.
Under such circumstances, it was necessary to submit to a more rigorous examination not only the
relation between the continuous dimensions of geometry and the discontinuous numbers and symbols of
arithmetic and algebra as well as the concept of limit in analysis, but also their axiomatic foundation. The
necessity of this re-examination of pure mathematics and formal logic was still more imperious in the case
of various contradictions in Cantor’s theory of set upon which the whole architectonics of modern
mathematics seems to be built. Gödel proved also that similar contradictions occur in Principia
Mathematica of Whitehead and Russell, in David Hilbert’s metatheory and in general in any axiomatic
foundation of formal systems.
The empirical apperception of Greek mathematics sought the foundation of the abstract nature of
numbers in the intuitive dimensions of geometry. Hence the priority of its geometrical thinking over the
arithmetical one. The axiomatic elaboration of modern mathematics has reversed the situation and priority

is given to the abstract structures of algebra. Actually, even the r-dimensional space of Riemann’s geometry
is accessible only to an elaboration in terms of equations with more than three variables that are inaccessible
to intuitive representation.
Following the empirical way of thinking, Aristotle and Euclid have defined their mathematical and
logical axioms both in mente and in re with due attention to their language versus propositions. Engaged in
the abstract way of thinking the majority of modern mathematicians are defining them only in mente with
due attention to their propositions. The determination in re is left out because they consider it beyond the
possibility of demonstration. This agnosticism was inaugurated by Ocham, followed by Locke, Berkeley,
Hume and further developed by Kant, being reiterated by Russell, Wittgenstein, Carnap, etc. The dialectical
interpretation of Hegel elaborated by Gonseth, Onicescu and other mathematicians plead for the foundation
in re, too. This dialectical interpretation is also advocated by Gonseth and other mathematicians from nonsocialist countries. The objective value of truth of mathematical axioms and theorems is then asserted by the
intuitionist school, promoted by Brouwer and Heyting on one part and by Husserl’s phenomenological
conceptions on the other part. In certain affinity with their thinking are the conceptions of Gödel, Tarski,
Weyl, etc.
It is also the case to observe that Aristotle’s determination of mathematical and logical truths in
mente and in re was asserted both rationally and empirically, that is to say in thought as well as in
perceptions. The same reciprocity between empirical cognition and rational thinking is promoted by the
dialectical interpretation. In opposition to Aristotle’s realism is Plato’s idealism that recognises only the
rational nature of truths identified with the so called “essences“ of phenomena, but not with their sensorial
appearances.
Consequently, the elaboration of mathematical foundation varies both logically and
epistemologically. From the epistemological standpoint we have the opposition between the realism of
Aristotle, accepted by modern dialectical and intuitionist thinking on one hand and the nominalism of
William de Ocham, accepted by Locke, Hume, Kant and then, by Russell, Wittgenstein and the logical
positivism of out days on the other. From logical point of view we have the discrimination between the
realism of Aristotle asserted both empirically and rationally and the objective idealism of Plato, asserted
only rationally. The empirical and rational value of truth inaugurated by Aristotle, is further developed by
the dialectical interpretation of Hegel and his followers as well as by various schools of neorealism and
critical realism, represented by N. Hartmann, Sellars, R.B. Perry, Lovejoy, etc. who assert their view,
however, only in the field of logic. The idealism of Plato is reasserted by Husserl and Whitehead in the field
of both mathematics and logic.
As far as the relation between logic and mathematics is concerned the logistics of Frege, Whitehead
and Russell elaborates the foundation of mathematics in terms of mathematical logic, while the intuitionist
school of Brower and Heyting asserts the priority-or at least the independence - of mathematical thinking.
The dialectical interpretation takes a larger point of view and proposes the elaboration of truth both
on mathematical and logical terms, namely on their reciprocal integration. A similar interpretation of both
mathematical and logical nature intervenes in D. Hilbert’s metatheory, yet only on the rational plane which
in this case attains the highest level of abstraction.
It should be observed that the mathematical foundation of Antiquity was more in terms of
arithmetical numbers and geometrical points, taken as independent units or entities, like the atoms of
Democrit. In Aristotle’s logic even the notion of relation was considered a kind of attribute of the
substantival units. In opposition to this atomistic conception of mathematical units of Antiquity and
Rennaissance is that of modern mathematics based upon the concept of set, structure and system. The
notion of set is a class of units versus symbols with common attributes. The concepts of structure and
system are a multitude of units with certain relations between them. These relations give them a unity in
their multiplicity, being more important than the substantival units and their attributes. Moreover, in
abstract algebra, advanced analysis and topology the variables themselves appear to be just a system of
relations without substantival units.
There is to observe, however, that in mathematics and mathematical logic the relations between
parts and wholes are approached mainly analytically as if the structure of the whole is determined only by
the relations of its parts. Thus the notion of analiticy appears to be the true core of mathematical
determination. The determination of the relations between parts in terms of their whole occurs in the
dialectical interpretation and is recognised, at least theoretically, by the intuitionist and structuralist
conceptions of our days. The extensive researches of genetical epistemology of Piaget and his followers
seem to bring the psychological proof both for this analytical and synthetically determination of
mathematical beings.

Chapter IV

LOGICAL DETERMINATION
The evolution of logical determination was parallel with the mathematical one, yet less successful.
One reason of this insucces was the greater complexity of logical problems. The second one was that for
certain periods of time the dialectical complementarity of logic mathematics was not apprehended. This is,
for instance, the special case of “comprehensive“ versus “verstehende logic“, promoted by Dilthey,
Windelband and Max Weber, elaborated in opposition with mathematical determination.
In fact, up to the end of the past century the academic logic was limited to the traditional logic of
Aristotle, Bacon and Mill, based only upon substantival and attributive determination. The relational logic
of the Stoics and then that of Leibniz as well as the dialectical one of Hegel had been ignored.
Therefore, in order to assess the adequate relations between logic and mathematics with due
reference to the sciences of Nature, Life and Culture, one has to take into consideration these logical
orientations, too. Of course, together with the “verstehende“ logic of Dilthey, Windelband and Max Weber
on one part and the intuitionist logic of Bergson and Husserl on the other part. And without forgetting the
useful hints of Goethe’s theory on the original phenomenon.
The relations of mathematical determination have been only those of inter-relations between
variable and function, taken at their highest degree of abstraction and generality and approached with the
help of algebra and infinitesimal analysis. They were deprived of logical meaning.
The relations of mathematical logic have been those of inter-relations of the relational system or
structured whole, taken again at their highest degrees of abstraction and generality. In virtue of this intraconnection they also have a logical meaning although its contents is very poor just because of its generality.
It also depends mostly upon the parts and very little upon their structured whole.
The relations of logical determination are those of meaningful interconnectedness of the parts in the
whole, which depends not so much upon the parts but more upon their whole. Therefore this meaningful
interconnectedness represents the true “logos“ of the beings. It is determined by their structures and
functions and at its turn determines them. It is the qualitative invariance of the quantitative variance of our
acts and manifestations.
Yet, the inter-relations of the structured wholes are also dynamic organisations. They exist not only
in space, but also in time. And their processuality in time is not only that of conservation versus entropy,
but also that of evolution and development. Mathematical determination takes into consideration only the
repetitive processuality of conservation. Logical determination approaches both conservation and
development, namely their causal and prospective connection in time with a certain direction of growth
and evolvement. The level and quality of our hopes, aspirations and ideals are not only the product of our
past, but also the creative agents of our future and in such conditions they give a meaning to both our
structures and functions. They represent the dynamical aspects of our qualitative invariance which
determine the quantitative variance of our acts. This qualitative feedback also operates upon both
conservation and evolution.
The singulars and their environment, however, are not only general, but also individual. The
concept of individuation defines their best solution of dialectical complementarity. Therefore, it doesn’t
mean a contradiction of lawfulness, as Aristotle thought. It means only an efficient adaptability of the
generality of laws to the concrete differences of singulars and their environment.. A mathematical theorem
might be demonstrated in different ways, but the best is the simplest and shortest one which obtains the
greatest efficiency with the smallest effort. In mathematics it is called the canonical demonstration. The best
adaptation to the environment which assures the best procession of our development represents our right
individuality or identity. There is also a negative individuation which represents the alienation of ourselves.

ARISTOTLES’S LOGIC OF SUBSTANTIVES
AND ATTRIBUTES
Before to analysing the structures of beings one has to describe and classify them in their species
and genera. Aristotle’s Organon is the logic of this descriptive order of classes. It operates with attributes
which exist or do not exist and therefore do not admit a third status. Men, for instance, are social and
rational beings. These attributes are characteristic only for the human species. Together with other animals
who come to life by birth, men represent the mammalian genus. Its higher class is the vertebrate genus. The
remaining larger genera are those of animals and plants, of living bodies and physical objects and then of
singulars with certain locations in space and time, which are the largest genus of suprema generalia
expressed by arithmetical numbers.
In this order of classes induction operates from singulars to species, from species to genus
proximum and from it to other genera of larger generality up to suprema generalia of numbers. Its inverse
operation is deduction which comes back from genera to species and from species to singulars. In practice,
however, induction operates mostly from singulars to species and deduction makes the same way back.
John, Peter and all other human beings are social and rational beings. These two attributes together with
other ones, like consciousness, speaking, going on two legs and so on are common only to men.
Consequently, they represent the differentia specifica of men. The notion of being represents in this case
their genus proximum. Deduction appears in the inverse determination, Men are mortals/Socrates is a man/
Socrates is mortal. It asserts the attributes of species for a certain singular of it.
In order to establish the attributes of a species, the inductive judgement, takes only a small sample
of a class and not all singulars of it. Under such conditions its completeness of determination is not satisfied
and therefore inductive judgements are never completely exact. Therefore, they cannot be expressed in an
axiomatic form. Formal expression, however, is possible in the case of deductive judgements because they
start with the hypothesis that the attribute in question is common to all the singulars of the species or
genera. Or, what is true for all singulars of a species is also true for any of them or for one of them. The
completeness of determination is satisfied, but only if the assumed hypothesis is true.
It is also to observe that Aristotle’s judgements assert merely the presence or absence of attributes
and make full abstraction of their degrees of development. In such conditions their value of truth is rather
restricted because Socrates was sent to death not because of his common attributes with other Athenians but
because of a much higher degree of development of these attributes.
Since the judgements consider only the presence or the absence of attributes, their value of truth are
only two, namely true or false.
At the foundation of this dichotomic logic of present or absent attributes of certain beings or
substantives lie the principles of identity, contradiction and excluded tertium. As a mortal being, and only
as a mortal being, Socrates is identical not only with himself, but also with all mortal beings. This is a
judgement of identity . If Socrates is a mortal being, he can’t be immortal, because this is a contradiction. If
an attribute has only two modalities of being, which exclude themselves reciprocally, then the third status
of being is also excluded. The various degrees of their development, however, admit an infinite number of
other possibilities. Their determination had to wait the calculus of probability with its curves of variation.
The relations between singulars in various classes of species and genera are only those of contiguity
and succession, without any interconnectedness. In such conditions the presence or absence of the attributes
of the substantives were the only necessary criteria for discrimination between various species and genera.
Consequently, Aristotle’s logic of class order is merely a logic of substantives and attributes with relations
of simple contiguity and succession. The logic of conjunctions and disjunctions of structures will be raised
by the relational logic of the Stoics. The logic of verbs will receive its due attention in the contemporary
logic of action.
In spite of all these limitations of his logic of classes, Aristotle seemed to be so much impressed by
the full exactitude of its deductive syllogisms that he determined even the internal structure or
comprehension of the substantives in terms of the same attributes, used in the extensive determination of
their classes. Extensive determination of the order of classes has distributed the attributes in different species
and genera. Comprehensive determination of the inner content of substantives adds the same attributes in
various singulars. Consequently, extensive and comprehensive or intensive determinations are reversible
determinations, like differential and integral calculus. Both operations are based upon the same principles
of identity, contradiction and excluded tertium. Yet, the inner structures of beings assert the meaningful
interconnectedness of the parts in their wholes, which operates with other postulates. Needless to say that in
the light of contemporary ecology the classes themselves are not simple addition of singulars and the

relations between them are not only those of contiguity and succession but also those of causal
interconnection.
Aristotle, however, did not write only his botany and zoology, but also his physics, biology, ethics,
politics, aesthetics and metaphysics in which comprehensive determination in terms of meaningful
interconnectedness plays a very important role. In his psychology, for instance, he speaks not only about
the attributes of mind, but also about the three faculties of these attributes and functions: knowledge,
emotion and volition. Knowledge, then includes not only perceptions and judgements but also sensations,
representations, ideas. Or, this taxonomy determines various elements and parts of the structure of mind
and not its attributes distributed in the order of classes. Then in his metaphysics as well as in some of his
considerations of general, but not formal, logic he develops the theory of the four causes which determine
the structure of living organisms with their functions and manifestations. The material causes bring the
influence of the body upon the mind. The efficient ones bring the influence of physical and social
environment. The essential causes reflect the inner motives and needs. The teleological ones (entelechy
versus nisus formativum) determine our goal behaviour. The last two categories of causes are emerging
from the inner structure of our bio-psychical “substance“, conceived as a deus ex machina, hidden in our
body, which “gives it a form and makes it to be what it is and to differ from others“. Due to this
“substance“ the various parts and functions of our “form“ or “structure“ are interconnected and their
proceedings in time are submitted to causal and teleological determination.
Empedocles and Democritus explained the qualitative variance of bodies through the invariance of
their quantitative elements, conceived as universal units of quantitative nature. Their explanation is
materialist and follows an analytical model, accessible to mathematical determination.
Plato took the opposite way and interpreted the quantitative variance of our manifestations through
the qualitative invariance of “ideas“, which are equivalent with Aristotle notion of “substance“. His
interpretation is an idealistic - from spiritual “ideas“ - one and follows a synthetical model, accessible to
logical determination.
Aristotle admits both matter and spirit and follows a dualist model, like Descartes, Newton and
Kant. The lawfulness of his model is both material and spiritual versus mathematical and logical. His
mathematical model was well elaborated. Rather well worked out was also his logic of classes, accessible to
formal elaboration, in which he also tried to resolve the logic of structural order with comprehensive
character. This attempt, however, was from its very beginning condemned to fail because comprehensive
determination is based upon meaningful interconnectedness which requires other axioms than those of
substantival and attributive identity, contradiction and excluded tertium. Some few glimpses of the new
principles of this comprehensive interconnectedness appear in his theory of four causes. Their systematic
elaboration, however, is deficient. In fact, the tremendous work of Aristotle is more an encyclopedia than a
treatise. His method of dealing with structural intraconnectedness or with the problem of causality reflects,
indeed, the model of encyclopedia, where the relations are merely those of contiguity and succession and
not of true logical intraconnectedness.
It is also to be observed that because of the same interpretation of comprehensive determination by
means of the pattern of extensive determination, individual uniqueness is not included in the scientific
determination. Indeed, according to Aristotle, science begins only with the minimum degree of generality,
which starts with species and continues with other degrees of increasing generality of genera.
Consequently, the unique attributes of the individual remain in the field of art and literature. A similar
objection has been reiterated by C. Burt against the same notion of uniqueness asserted by G. W. Allport. Is
it true? If scientific determination is limited to extensive determination of order of classes, the exclusion of
the uniqueness of singulars from scientific preoccupation is logical because we can not have as many
sciences as individuals. If scientific determination, however, includes also comprehensive determination in
terms of meaningful interconnectedness of concrete structures, then scientific determination begins with the
individuals themselves, whose degrees of uniqueness follow the curves of variation. The trouble with
Aristotle’s assertion is that he ignored these curves, the determination of which had to wait the discovery of
the calculus of probability. In fact, he asserted only the presence or absence of attributes while their degrees
of development were ignored. Yet, these degrees are the essence of differential psychology. Nevertheless,
Aristotle himself had a vague idea of their importance and in his characterology he proved it although this
discipline came merely to the idea of type and not to that of individual uniqueness, as in differential
psychology. Rather strange this characterology of Aristotle: It defines human types after the resemblance
of their face and structure of bodies with certain animals, like lions, pigs, foxes and so on. Lay psychology
has always used it. It is rather regrettable that scientific psychology did not make any attempt to check it up.
And now the last observation about the logic of Aristotle. With so many limitations it could not

approach in a proper way the order of nature, which is not only that of classes, but also that of the curves
of variation and especially that of structural order, defined by meaningful interconnectedness. Even less
possible was the determination of evolution, although the notion itself was intercepted. Of course, in a
rather undetermined way. Under such conditions and because of all the above reasons, there is no wonder
that Aristotle, like all the other thinkers of his time, asserted the idea of order and lawfulness only for
certain phenomena, namely for the great and important ones, like human reason and its belief in Truth,
Good and Beauty or the motion of stars on the vault of heaven. These lawful phenomena were supposed to
belong the Cosmos. He did not claim the idea of lawfulness for the flight of butterflies or for the night
dreams, which were supposed to belong to the unlawful Chaos. Yet, the greatest discovery of
psychoanalysis is just the lawfulness of dreams. In fact, the universality of laws was asserted only in the
Renaissance by Giordano Bruno and Spinoza and then, of course, Bacon. These laws, however, are not
only mathematical, but also logical. And not only of complete exactitude, but also of more or less great
approximation and validity. The idea of hazard has remained, however, for meaningless intercourse of
physical laws with biological ones or of physical and biological laws with human and social laws. An
unfortunate physical determinism put an end to the human and scientific determinism of Curie; an
unfortunate biological determinism ended the life of Binet and Poincaré; falling bricks have ended other
thousands of lives etc. It is only to be regretted that the role and proportion of the good or bad chances in
life have remained outside the sphere of psychological and sociological research. To my knowledge,
Ortega Y Gasset is the sole thinker who recognised this big role of hazard in our life.
BACON’S COMPREHENSIVE LOGIC
Aristotle’s logic of classes with its extensive determination of species and genera was modelled
mainly after botanics and zoology, which are descriptive sciences with classificatory aims. It worked with
similarities and dissimilarities of the attributes of the singulars or substantives. Bacon’s comprehensive logic
is modelled chiefly after alchemy and human anatomy, which are analytical sciences with explanatory
purposes. It works with the interconnection of the parts in the whole of singulars. Extensive determination
of class order is based upon comparison of singulars in terms of their attributes and aims to determine their
specificity - from species - and generality - from genera . Comprehensive determination of structural order
is based upon the analysis of the parts and the synthesis of the whole and it aims to determine their
particularity - from parts - and universality - from the Universe, conceived as the last whole. Extensive
determination of class order starts with the specificity of singulars in their species and continues with the
increasing generality of intermediate genera up to suprema generalia, represented by arithmetical numbers.
Comprehensive determination starts with the particularity of the original elements and their primary parts
and continues with the increasing amplification of their hierarchical combinations up to the wholeness of
being. Since the last whole is the Universe, this process of comprehensive amplification of their hierarchical
wholes expresses the intermediate levels of universality.
According to Aristotle, the matter as such is a simple sum of atoms, as Democritus asserted. Or, in
such additive conception of material beings, atoms are not only the original elements, but also the last units
of the Universe. In consequence, for Aristotle and many other thinkers after him, who agreed with his
conception, atoms were not only general, but also universal. In this way generality and universality became
interchangeable or equivalent notions. Once this equivalence was admitted, it was maintained as such up to
our days in spite of the fact that contemporary science denies the additive character of the atoms in various
bodies and asserts their structural one. Or, in the context of this new conception their equivalence is not
longer valid. Suprema generalia of punctual locations in space and time are in an infinite number, while
the Universe with its suprema universalia is only one. Their structures and laws are different, too. It is also
to be mentioned that pure abstractions are only the numbers as suprema generalia and not the Universe
itself, which remains concrete although our senses cannot perceive it. Or, one stereotype - the confusion
between generality and universality - has brought the second one - the false abstraction of the Universe. To
all probability, the reversibility of inductive and deductive determinations in Aristotle’s logic is generated
by the same confusion between generality and universality. This is the third stereotype, which continues,
like the other two, to affect our thinking negatively.
In the same additive conception of material bodies effects are equal to causes. Newton’s law of
action and reaction illustrates this equality. In the third decade of our century - when his work, De
l’éxplication dans les sciences appeared - Meyerson went further and asserted their identity. If the relation
between cause and effect is only mathematical, then his assertion is true. If the relation however, is also
logical, then both their identity and equality fall. At least as far as the combination of atoms in molecules

comes into question. Indeed, chemistry asserted their creative synthesis for more than a century. And
Bacon also caught a glimpse of it when he asserted that some properties of the wholes are not longer those
of the parts. At least in chemistry, biology, psychology and so on.
According to Bacon these new qualities are to be attributed to the presence or absence of certain
parts or elements. In order to isolate and define these elements and parts - or causes as he calls them - he
elaborated a table of typical phenomena. The presence or absence of these typical phenomena help us to
discover the above elements. A second table was designed to estimate the various degrees of intensity or
development of various causes. The four methods of research, proposed later by J. St. Mill bring a
synthesis of both tables.
Let us suppose four groups with four causes in which one and the same cause intervenes in each
group. Causes are represented by various capital letters, like A, B, C, D or A, E, F, G or A, H, I, J etc. and
their effects by their small letters, like a, b, c, d or a, e, f, g etc. If effect a appears in all cases, then it is to be
attributed to cause A. This is the method of concordance, based upon the coincidence of cause and effect.
If the same effect a does not appear when cause A is absent, then we have to do with the method of
differences.
If one method is checked up by the other one, then we have to do with a crucial experiment.
The tables of Watson, Crick and Brenner - to which professor Platt refers - are using these methods.
They assert a logical connection with two possible solutions which are reciprocally exclusive. The same
logical connection with exclusive solutions or value of truth intervene in the method of residuals. If we
have a totality of causes or variables A, B, C, D with their effects a, b, c, d and if the connection between
variables A, B, C and their effects a, b, c is established, then effect d is to be attributed to cause D. Such
circumstances occur less frequently and therefore this method of residuals is of less use.
The fourth method is that of gradation and concomitant variance which uses the table of the
degrees of intensity or development. If effect a varies quantitatively with variable A and only with variable
A, then we have to attribute it to cause A. The determination of such a quantitative variation is hardly
possible in a single case and therefore the approach of a satisfactory number of cases is necessary. The
calculus of correlation estimates this concomitant variance in such satisfactory samples of population.
Consequently, this method has a statistical character and as such it allows a greater number of solutions or
values of truth. Hence its laborious nature, which makes it the object of Platt’s criticism. Unfortunately, in
biology , psychology and sociology cases with multiple solutions are almost the rule.
It is also clear that the tables of Bacon and the four methods of Mill attribute the new properties of
the wholes only to the substantival absence or presence of variables or elements and ignore the creative
value of the various modes of their relationships. Or, the style of a multitude of buildings does not depend
so much upon the different materials of construction as more upon the ways of arranging them. It is
nevertheless true that in Mendeleev’s table of elements the number of particles is much more important
than the modes of their structures, present only in isotopes. In the more complex structures of biological,
psychological and social beings, however, the kinds of relations, as well as their degrees of integration,
become more important. This creative value of structural relationship is approached by mathematical logic.
Yet, it approaches them only at their highest degrees of generality, which make possible their formal
elaboration, which ignore their content. In such conditions it satisfies the exigency of exactitude with the
price of sacrifying the second exigency of validity. In order to clarify their validity, too, Piaget had to
complete mathematical logic with general logic.
Similarly, the logic of Bacon considers only the action of parts upon their wholes and ignores the
reciprocal determination of the whole upon its parts. The same limitation characterised mathematical logic
up to Frege, who added to it the functional calculus. His functional approach, however, maintained the
formal elaboration and consequently it also approached only the highest level of their generality. The
reciprocity of analytical and synthetical determination at various degrees of generality is present in
Goethe’s theory of original phenomenon. In their case the reciprocity between analytical and synthetic
methods goes hand in hand with the dialectical reciprocity between material and formal determinations. In
Hegel’s dialectics and in Dilthey’s logic of understanding, Verstehen, appears only the synthetic
determination.
Another trouble with the causes or variables in Bacon’s logic is that they are not simple units, but
rather complex structures. In such conditions they have not a single effect but a multiplicity of effects. Or,
this multiplicity of effects can be approached only with the statistical method.
Such a multivariate approach appears in factor analysis. Yet, it also considers only the generality of
them. Clinical method, however, attempts to catch their qualitative aspects, too. Of course, together with
their meaningful relationships with various directions of evolution or regress. Unfortunately, up to our days

it lacks a systematic logic and operates mainly empirically.
It should be observed that the relations between parts and their wholes are not only affinitary, like
in the gravitational field in physics and the abilities in psychology, but also complementary, like in the
electromagnetic field or in the attraction between sexes in biology and psychology. Other complementary
relations appear in the division of labour. In the logic of Bacon and mathematical logic these
complementary relations are not considered.
In Bacon’s table of presences and absences of phenomena and in the four methods of Mill the
variables are supposed to be independent. As such they are simple multitude. However, when the influence
of the whole upon its parts appears, their independence ceases to exist. Under such conditions the relations
between them can be approached only from the standpoint of their functions, which make their
interconnectedness meaningful. The significance of these functional relationships became the main object
of Husserl’s phenomenological logic. They are also present in dialectical logic and in that of Dilthey and
Windelband. They are absent in the traditional logic of Aristotle and Bacon.
J. St. Mill has sought a synthesis between Aristotle’s and Bacon’s logic and succeeded in
elaborating it in a very systematic way. His model was further developed by Wundt, Sigwart, Goblot and
many others. Therefore, up to the First World War the traditional logic of Aristotle, Bacon and Mill was the
only logic which was taught. After 1930 and even more after the second war this is no longer the case. The
formal logic of Aristotle has become an instance in mathematical logic which is now the only formal logic.
The analytical determination of parts upon their wholes, taken at their highest level of generality, was
included into it, too. The reciprocity between analytic and synthetic determinations remained the chief
effort of dialectical logic. The stress upon their significance represents the main preoccupation of
phenomenological logic. What has then remained from traditional logic which for almost a whole century
was the only logic? Rather little indeed. And there is no wonder because both Mill and Wundt, as well as
Sigwart and Goblot, maybe even Dewey, have developed their system without giving due attention to
mathematical logic on one part and to dialectical logic on the other part. Neglected was also the theory of
phenomenon as well as the logic of probability or Husserl’s phenomenology. For all of them Wundt had
only a few words.
THE THEORY OF ORIGINAL PHENOMENON
Poplars grow vertically; oaks grow laterally. In the same way develops our organism, generating
the physical and apoplectic types of Hippocrates, reiterated by Kretschmer and Sheldon in our time. Similar
discriminations appear in the concept of style in aesthetics, as Worringer indicates it. Such structural or
typological determinations are also in the configuration of various leaves of trees or of different parts of
our body, like the conformation of the head or that of the bones. In his morphological studies of plants and
animals Goethe considered such kinds of configurations as an original phenomenon, characteristic of both
the growth and the individuation of plants and animals. Actually, such typological determinations were
present in the Greek dramas as well as in the plays of Shakespeare or Goethe himself. The mask of Greek
actors was a symbol of them. Aristotle’s biological characterology illustrates other original structures or
phenomena.
The same characterological structures define the types of Descartes’s analytic intelligence and of
Goethe’s intuitional one. Descartes analyses the parts, which are supposed to be the determinant variables of
the whole, while Goethe perceives everything as a whole with certain parts and aims to catch both unity
and multiplicity by means of a structural approach. Yet, the intuitional apperception of the structural order
of beings and processes as such does not satisfy him. He develops it further, by analysing the parts of the
structure in order to show their action upon it and by defining the synthetical influence of the wholes upon
their parts, too. The intuitional approach of Bergson and Husserl operates only with the structural
apperception. The intuitional approach of Goethe’s original phenomenon goes further and engages both
analysis and synthesis in order to make further discriminations and articulations in the nature of the
structure itself. This structural approach of intuitive nature, completed with the reciprocity of analytic and
synthetic determinations, is then further developed by taking into consideration the causal and
teleologically determination in time. Of course, without opposing them. In this way it reaches the
completeness of determination in space and time both analytically and synthetically as well as causally and
teleological. It is a real monument of the completeness of determination of our knowledge. Its nature,
however, is only logical. Mathematical determination was not considered because Goethe recognised not
only his total lack of interest in it, but also his lack of understanding it. Yet, the proportion of various
dimensions of the original phenomenon are perceived. In the elaboration of a logic of original

phenomenon he was not interested. The intuitive way of using it is, however, conspicuous throughout his
work. It is an aere perennius model.
It is also to be observed that Goethe left the dualism of Aristotle, further promoted by Descartes and
Kant, and appropriated the pantheism of Giordano Bruno and Spinoza, which asserted the unity of the
mind with the body. Considered in this light, the original phenomenon seems to be a natura naturans of
natura naturata, as Spinoza would have put it, had he lived after Goethe.
Goethe also promoted the dialectical idea of attraction between masculinity and femininity. His
affinitary selections - Wahlverwand-tschaften - actually asserts complementary relations, as Husserl rightly
observed. It is true that the idea of his attraction of opposites was first proclaimed by Heraclitus. It is also
present in the Greek dramas, being their real original phenomenon. As such, it is present in every drama,
whose masters are not only Aeschylus, Sophocles and Euripides, but also Shakespeare and Goethe himself,
as Hegel stated. Therefore, Hegel’s dialectics took its inspiration not only from Heraclitus philosophy, but
also from Goethe’s notion of complementary relations, which soon became the chief law of the
electromagnetic field.
The theory and methodology of Goethe’s original phenomenon together with his idea of the
complementary attraction of contrarieties has been successfully applied by Frobenius in his cultural
anthropology, by Spengler in his philosophy of culture and by Toynbee in his history of civilisation.
However, the most consequent application of it is that of professor L. Blaga of the University of Cluj,
Romania, who was both a poet and scientist, as Goethe himself.
DIALECTICAL LOGIC
Aristotle’s Organon approached the order of classes of various singulars or substantives in terms of
their attributes. It proceeded by comparison of resemblances and differences and operated with the
principles of identity versus contradiction with excluded tertium. It was an extensive determination. Bacon’s
Novum Organum approached the structural order of comprehension in terms of parts and wholes. It
proceeded with analysis and synthesis applied to causal inter-connectedness. It was a comprehensive
determination. The principles of identity versus contradiction with excluded tertium were further
maintained although the creative synthesis contradicted it because some attributes of the whole were no
more those of its parts and conversely. Therefore the basic principle of comprehensive determination is that
of order or meaningful interconnectedness. Hegel’s dialectics added the order of evolution to the order of
structures, but neglected the order of classes, which he considered irrelevant as value of truth. Instead of the
principles of identity versus contradiction with excluded tertium he operated with the dialectical laws of
attraction between the opposites, of thesis-antithesis-synthesis and of qualitative leaps emerging from
quantitative accumulation. Marx and Engels have reintroduced Aristotle’s logic of classes and therefore
their dialectical logic realises the completeness of determination. Indeed, it approaches all three aspects of
the concept of order and lawfulness, which are the basic postulates of science. The extensive order of
classes is determined by the principles of identity, contradiction and excluded tertium. The order of
structuralisation and that of evolution are determined by the above mentioned dialectical laws. The
principles of identity and contradiction assert substantival and attributive resemblances versus differences.
The dialectical laws assert the universal interrelations in space with causal and prospective connection in
time.
The origin of dialectics goes back to Heraclitus and Plato. And then to Goethe. Heraclitus asserted
both the idea of eternal change, panta rei, as well as that of the unity and fight of opposite contrarieties,
which explain it. Thus his conception concerns the world itself and as such it has an objective character. In
opposition to his conception is that of Plato, which denies the dialectical nature of cosmology and
ontology, but asserts that of knowledge. Consequently, his dialectics is only a methodology. It concerns the
discussion in contradiction between two opposed spokesmen before an auditor, who makes a synthesis
between their thesis and antithesis. Otherwise, both Plato and Aristotle contest not only the concept of
unity and fight between opposite contrarieties in nature itself, but also its eternal change. In fact, they
consider both ideas of Heraclitus as confused thinking, which is in contradiction to the principle of identity,
which by its very nature does not allow the idea of opposition in itself. Therefore, they doubt not only
Heraclitus’ ideas, but his mental equilibrium, too. Actually, this impossibility of understanding him derives
from their conception of the principle of identity on one hand and of spiritual “substances“, taken as simple
units or “entities“ on the other. As far as these “substances“ are simple units or entities, to assert a fight in
their very nature is a contradiction in terms. And as far as they are simple units, the principle of identity can
define only their substantival nature with certain attributes. The principle of relational identity or

isomorphity as opposed to that of Newton’s homogeneity or homomorphity remains without object. Had
they conceived spiritual substances as complex units or structures, both the idea of fight in their interiority
as well as that of relational and processual identity would have seemed quite normal. For such a step in the
evolution of human thought humanity had to wait for more than two thousand years. Therefore, there is no
wonder that Hegel himself does not arrive at the idea of relational identity versus isomorphity, although he
asserts the complexity of individual and social structures or “spirits“ as he calls them. In such conditions,
the laws of interrelations of these complex structures as well as those of their development, seemed to be
something different, of dialectical nature, which contradicted the principle of substantival and adjectival
identity. In contemporary science this is not more the case.
The most relevant examples of attraction between opposite contrarieties are those between positive
and negative electricity on one hand and between sexes on the other. In both cases we also have the
repulsion between bodies with the same electrical change and between organisms of the same sex. Thus
their determination is double. The discovery of the laws of electromagnetic field by Faraday as well as their
mathematical elaboration by Maxwell occurred however after Hegel’s death. Rather wellknown in his time
was only the principle of affinitive elections, Wahlverwandtschaften, which Goethe himself considered as
something similar to the gravitational field of Newton, as the name itself proves it. The comparison of the
attraction between sexes with the electromagnetic field could not be realised because this new field was
unknown. Therefore the idea that the affinitive elections of Goethe are in fact attractions through
oppositions were asserted only by Husserl, when the electromagnetic field was already an old story.
It is also to mention that in the structure of atoms, as approached by contemporary quantum
mechanics, appear both affinitive and complementary relations. The complementary relations are those
between electrons and positrons or protons; the affinitive relations are those between neutrons.
Goethe, however, asserted not only the idea of complementary relations but also that of the fight of
two hearts in the breast of men, which according to Hegel is also dialectical. Similar oppositions were
asserted by Freud later between Id and Super-Ego. The Ego fights for their synthesis. Other
complementary relations of functions appear in the autonomous nervous system, in the reticular formation
of the brain and between excitatory and inhibitory nerves in general. In fact, the whole activity of the
nervous system has this character. In sociology the first scholar to speak about affinitive and
complementary relations was Durkheim. The affinitive co-operation appears in the community of
language, myths and social norms; the complementary co-operation is present in the division of labour,
which plays such an important role on the mechanisation of production. We have to observe, however, that
in all these cases one has to do only with certain degrees of complementarity and not with complete
complementarity, like in the field of electromechanics. Another difference of a still more fundamental
nature is that the second action of repulsion does not appear.
Are then these complementary relations in biology, psychology and sociology also dialectical?
Before giving an answer, let us consider two other groups of relations, namely those of integration and
evolution.
The relations of integration are at the basis of the structure itself, defined by Hegel as a complex
unity, that is a unity of multiplicity or a totality with a totum, as Giordano Bruno had called it. Bruno and
Hegel spoke about it only in two terms, i.e. unity and multiplicity. In contemporary science there are only
the atoms which have such a complex unity in terms of parts and wholes. Indeed, they are structures of
neutrons, protons positrons, electrons and so on. More complex structures begin with the molecules and
continue further with cells, etc. Human organisms have five intermediate levels of organisation, represented
by their systems, organs, tissues, cells and molecules. Human beings then are integrated in families, work
communities, villages or towns, nation and state. All of them have a hierarchical character, which develops
vertically. At each level of hierarchical integration are present both affinitive and complementary relations.
The co-operation of the heart with the lungs, for example, asserts complementary relations; the cooperation between tissues and cells in the heart of the lungs is based upon affinitive relations.
The process of evolution brings the development or regression of the above relations of
hierarchical integration with their affinitive and complementary co-operation.
Is it possible to speak in the case of the above relations of integration and evolution about a fight
and unity between opposed contrarieties, as Hegel asserted it? Yes, but only in the sense of Goethe’s
formula concerning the fight between two hearts in human breast, which Freud has transposed in the fight
between Id and Super-Ego. And, of course, not in the sense of the attraction between sexes or positive and
negative electrical charges, when the repulsion between the same sex or electrical charge is also present.
Another difference would be that of various degrees of fight and unity, which also appears. This means
that the integration itself has various degrees of fulfilment. Its opposed action is that of disintegration,

which might also be greater or smaller. Consequently, the complementary relations are more complex and
varied than Hegel has thought them.
What is then, in this new light of contemporary science, the law of thesis-antithesis-synthesis, which
defines the evolution of a being? Let us answer with a concrete example, concerning the relations between
hereditary drives or tendencies of the Id and social norms and values of the Super-Ego. Some persons look
mostly for food, some other ones mainly for sex. Both of them have a certain feeling of guilt and therefore
strive to eat and to love less and also to behave more in accordance with the social norms of the Super-Ego.
Consequently, for a certain period of time they seem to have an overemphasised sense of social duty. This
new period is followed by a rebirth of the needs and instincts. Yet, after a certain number of oscillations
between Id and Super-Ego they might find the solution of their integration in the Ego. One might say then
that the inclination of the dynamical balance toward Id represents the thesis, its opposed slope toward
Super-Ego brings the antithesis and their final equilibrium asserts the synthesis. Conversely, when the
individual is too much dominated by the norms of the Super-Ego, he might fight for the drives of the
Libido and finally finds the synthesis of them in Ego. It is to be observed, however, that the fight between
hereditary drives and social norms might take different solutions with various degrees of integration. Is the
normal curve of variation defining them like in the case of hereditary abilities? The answer will be given
later.
A similar complementarity exists between introversion and extraversion with the observation that
according to Jung when conscious behaviour is dominated by introversion, the unconscious one is inclined
toward extraversion and vice versa.
Similar complementarities also appear in the social and political life, towards which Hegel and then
Marx focused their chief attention. A rather individualistic way of life brings the orientation toward a more
socialised one. When a social class has the feeling of injustice, it fights against the existent social order in a
revolutionary way. In all such cases the old state of affairs is the thesis, the fight against it is the antithesis
and the reestablishment of social justice and equilibrium brings the synthesis between them. The social
order with freedom and justice on one part, with economic welfare on the other part, remains, however, the
ideal, which can be attained only in the light of truth. This, of course, presupposes free discussions.
Otherwise, the self-discipline is not reached. Whether social progress is assured more by revolution than by
evolution, is still an open question. However, when the individual himself comes into question, then there is
no discussion that his welfare and happiness as well as his mental health and social correctitude are brought
only by his mental equilibrium. It is nevertheless true that this mental equilibrium is rather hard in a society
with economical and political disequilibrium.
It is also true that the Greek and contemporary dramas leave the impression that in a lot of cases the
synthesis is not possible and the evil triumphs. In opposition with the thesis of these dramas are the few
epics, which assert the victory of freedom, justice, welfare and truth, upon which mental health and
happiness, social justice and human progress are based. Cultural development is their product. Rather sad
are also some contemporary novels, those with psychoanalytic or existentialist themes especially. Yet, this
literature is characteristic only for some circles of occidental civilisation. Spengler has prophesied even the
decline of European culture and civilisation. The technological progress of the last decades, however,
infirms him. A certain crisis of occidental culture, nevertheless, exists. Let us hope that it is only a crisis of
growth. Therefore, for the time being all what one might say is that the problem of human destiny and
civilisation is more complex than Hegel, Marx, Spengler and even Toynbee have thought it.
Hegel also has spoken about a third law, namely that of qualitative leaps brought up through
quantitative accumulation. Unfortunately, he did not show how it works. Marx and Engels, however, have
brought the necessary explanation, which concerns not so much the material accumulation as such, but its
organisation into more and more complex structures at physical, biological and social level. It is the
keystone of their thinking. Actually, the same idea of structural organisation has been promoted by de
Saussure in linguistics, by Freud in psychology, by Levi-Strauss in social anthropology and sociology etc.
The same structuralist interpretation is present in quantum mechanics, as Heisenberg proved it in his
wonderful work, The Whole and the Parts. And the same structuralist interpretation is promoted in
mathematics by the Bourbaki group and other outstanding exponents of it, like Gonseth, etc. Piaget adheres
to the same conception in his genetic epistemology. Therefore, one might say that this thesis seems to be
l’esprit du siècle in our contemporary science in general.
What is then the difference between this structuralist interpretation of our time and Marx’ and
Engels’ dialectics?
According to some socialist thinkers, like Allthuser and Garaudy the difference is almost null.
Moreover, they claim that Marx and Engels were the first structuralists, as their basic proposition

concerning the organisation of matter and energy in more and complex structures proves it. To be sure,
there is a lot of truth in their thesis. Yet, one fundamental difference remains. It concerns the special case of
complementary relations, which requires a new interpretation, rather opposed to that of affinitive relations.
It is nevertheless true that this new interpretation is also accessible to mathematical determination, as
Maxwell has proved it in the case of electromagnetic field. It is also true, however, that vectorial calculus
has the same generality, like differential and integral calculus of Newton, applied to a affinitive relations.
What are we supposed to do in the case of complementary relations of smaller generality, like those of
quantum mechanics, biology, psychology, sociology and so on, when logical determination is also
necessary? The answer goes in favour of meaningful interconnectedness, which might be applied not only
to affinitary relations, but also to complementary ones. As well as to those of integration and evolution, too.
In all these cases, however, some changes in methodology are unavoidable.
Let us take, as example, the complementary attraction between masculinity and femininity. Is it
possible to determine the differences between sexes with the normal curves of variation, applied to both
men and women, as Terman and other distinguished scientists have proceeded? It is rather doubtful. When
the affinitive relations of cognitive processes come into discussion this treatment of both sexes together is
possible. A similar approach might also be possible for a great deal of motivational field, like the common
household, the growth of children, the social attitudes toward the state etc. However, when the nature of
love itself comes into question, then its assessment with the same questionnaire and its determination with
the same curves of variation is not more adequate. Consequently, we need special methods for women and
different ones for men. In fact, the complementary relations of love appear in one way for men and in
different way for women. The necessity of different methodology is still greater in clinical methods. These
differences have been realised not only by Freud, but also by Jung and other outstanding specialists, like
Havelock Ellis, Kinsey etc.
According to Pearson, Thorndike and other exponents of mathematical psychology the biological
and psychological curves of variation are more or less near to the probability curve of Gauss. When
Kretschmer, however, considered the variation of his biotypes, he found that their variation tends toward a
bimodal curve. In other words, the opposed types with aesthenic versus picnic growth have a greater
frequency than the intermediate muscular type. According to Mathes a similar bimodal variation is still
more conspicuous in masculine and feminine types. Rather different also is the explanation of these types.
Sheldon, for instance, interpreted them through endomorphic, mezomorphic and ectomorphic growth,
while Mathes attributed them mostly to masculine and feminine constitution. Which hypothesis is nearer to
truth? It might be both of them because we might have a combination between endo-mezo-ectomorphic
growth and masculine-feminine one. However, endo - and ecto-morphic growth are excluding each other,
while introversion-extraversion and masculine-feminine might coexist.
Such dialectical complementarities also occur in Jung’s typology. It is nevertheless true that all the
questionnaires of intraversion-extraversion indicate only a unimodal and not a bimodal variation. How can
this contradiction be explained? Through the simple fact that the answers for each item are disjunctive and
not conjunctive, too. Or, disjunctive answers are valid only in the case of affinitary relations, because one
cannot be tall and short at the same time, but each man is sometimes sorrowful and introverted and some
other times cheerful and extroverted. Therefore, complementary relations admit both possibilities and
consequently the answers to such items must be conjunctive. Differences are allowed only in their
proportion. Such conjunctive answers, however, cannot be reduced to the same arithmetical mean because
they have different meaning. The cycloid types, for example, might have a smaller or larger oscillation
between excitation and depression, which might be represented by - 1.00, - 2.00 and - 3.00 or + 1.00, +
2.00 and + 3.00. If we add these opposed values together we obtain always zero; if we add positive values
only with positive ones and negative values only with negative ones, the results would be quite different.
The affinitary items require the first solution, while the complementary ones require the second one.
Consequently, the problem of collecting data is not only a mathematical problem, but also a problem of
logic. If the harmony of the world is that of legato, as Danzig put it, then our knowledge must adopt the
same laws in order to reflect the world as it really is. Yet, the legato of the world is both affinitary and
complementary. Therefore, the legato of our knowledge must follow the same way.
What happens with the vertical relations of hierarchical integration, which seem to be the most
important ones? It is rather hard to answer. Two solutions might be envisaged anyhow. One of them
concerns the mathematical and logical nature of the process of integration, namely their complementarity,
which is the main object of the present work. The second one regards the dialectical reciprocity between
rationalism and empirism, that is to say between abstract thinking and perceptive or intuitive thinking. The
general supposition is that they are mutually exclusive. In some cases this thesis seems to be right.

Descartes, for instance, is a rationalist thinker par excellence, as his Discourse on the Method proves it. If,
however, his work On Passions - Sur les passions - comes into consideration, then the complementarity
between abstract and intuitive thinking is also present. A similar reciprocity between these two modes of
thought is present sometimes by Plato and Kant, considered as the most outstanding rationalists, too. When
Aristotle, Pascal, Bergson, James, Husserl are considered, this complementarity is even more obvious. Max
Scheler, for example, considers Husserl as the most empiricist thinker, although Ch. Andler presented him
at Collège de France, with the occasion of his lectures on Descartes, as the greatest rationalist since Hegel.
Max Scheler himself illustrates still more the same complementarity between abstract thinking and concrete
apperception of the world. The most outstanding exponent of this complementarity remains, however,
Goethe. And maybe Shakespeare, too. In the field of psychology such thinkers are James, Freud, Jung,
Jaspers, G. W. Allport, H. Murray etc. We see, in fact, the world not only with our senses, but also with our
system and ways of thinking. Decisive then are the inborn patterns of our brains, as D. O. Hebb has shown
it in his wonderful book, The Organisation of Behavior. Similar arguments brings Max Wertheimer in his
only, but not less wonderful book, Productive Thinking. Actually, the law of the best configuration, die
beste Gestalt, operates not only in an affinitive, but also in a complementary way. The world of values,
approached by Koehler in his William James lectures at Harvard, illustrates the same thesis. The same is true
of our emotional polarities, which introduce in our mind the world of values, as Jung said it. A similar
reciprocity exists between biotonus and vagotonus, joy and sorrow, happiness and unhappiness. It is very
difficult, indeed, to attend the states of joy and happiness without the hard trials of dramatic events. In his
Magic Mountain Thomas Mann made a charming description of the pleasure of eating and drinking. He
forgot, however, to mention that in order to feel the pleasure of eating one has to be hungry. In fact a
piece of bread in Nazist and Stalinist prisons was a still greater banquet.
The longitudinal relations of growth and evolution are developing both horizontal relations of
affinitive and complementary nature and those of their vertical integration with a hierarchical character.
Therefore, dialectical reciprocities are occurring in evolutionary relations, too. The growth of the organism
is one of the most relevant proof. Indeed, for a certain period of time the child grows more vertically,
gaining in height and then for another period he grows more laterally, gaining in weight. After a great
intellectual effort the peace of mind is better attained through physical effort of sports. Consequently, the
harmonious development of personality seems to be better assured through the alternations of its thesis and
antithesis than through a continuous developing of its uninterrupted synthesis.
Such oscillations are still more obvious in political life and organisations. After periods of
individualism we have other ones of socialism. When the oscillations aren’t too big, their synthesis is
possible without revolution. When the oscillations are too big, revolutions are unavoidable.
The same happens in our emotional life. A strong emotional trouble might disturb our psychical
balance for a longer period of time and make the recovery rather difficult. When the conflict is still
stronger, it might defeat our equilibrium for the rest of our life. Without any conflict, however, we are
neither happy nor strong enough for the unavoidable struggle of life, about which Dr. Healy spoke so
adequately. Therefore, the conflicts in life have not only a biological value, but also a psychological and
social one. Without them we remain undeveloped and finally defeated. Yet, these trials of conflicts should
have a measure, too. Namely, they have to be in accord with our power of fight, which depends not so
much upon our abilities as more upon our strength of character and energy of temperament.
How is this structural interconnectedness with a dialectical character to be explained? The
attraction between bodies with positive charge has been determined by Maxwell with the help of
vectorial calculus. The vectors are, indeed, dimensions with a certain direction of motion, depending
upon their positive or negative sense. The gravitational field with affinitary character has been
determined scalary. The electromagnetic field with complementary character is determined vectorially.
As far as the degree of development of various biological, psychological and social forces or vectors
comes into consideration, the determination is the same, that is to say vectorially, because their degree
of development has a quantitative nature. As far as the qualitative nature of these vectors comes into
question, the determination is logical, too. Consequently, it requires the concept of meaningful
interconnectedness. This operator, however, is applied not to affinitary structures and relations, but to
complementary ones.
In Hegel’s dialectics the reciprocity between contrarieties had only a teleological nature. Marx and
Engels, however, have pointed out their causal determination, too. Hegel admitted only the logical
determination. Consequently, his dialectics represents a panlogical determination. Marx and Engels admit
both mathematical and logical determinations.
Is the dialectics of Hegel a formal logic? No, it is only a general theory of complementarities

between generality and individuation, universality and particularity, continuity and discontinuity. Marx
and Engels have conceived it in the same way, yet with a much broader interpretation, in which appear
not only the complementarity between causes and goals, but also that between logic and mathematics.
In Hegel’s dialectics the final decision between the above complementarities depends mainly
upon the absolute Spirit - der absolute Geist - whose main attributes are Truth, Freedom, Justice and
Beauty.
DILTHEY’S LOGIC OF HUMAN UNDERSTANDING
It is a “verstehende“ logic. Unfortunately, this attribute - which defines not only Dilthey’s logic
and psychology, but, I would say, also the \German way of thinking - is not accessible to an adequate
translation, neither in English, nor in French. J. P. Sartre has used the expression of “Comprehensive“ logic,
which is not quite adequate because it might mean only a determination in comprehension. Or, Dilthey’s
logic is also a determination in “extension“ and “evolution“. Therefore, the English expression of
“understanding“ seems to be more appropriate. In fact, in order to get the full meaning of “verstehende“
logic one has to consider also the philosophy of Goethe, Kant and Hegel. And maybe even the connection
between German philosophy and German music, that of Bach, Beethoven and Wagner especially, which
intervenes in the majority of German systems of thought or Weltanschauungen, as they called them.
Indeed, almost all these Weltanschauungen are based on “verstehende“ logic, too. This means that the
understanding of human destiny in this world makes appeal not only to cognitive processes, but also to
their emotional correlates, which are so obvious by Schopenhauer and Nietzsche. And then in the
contemporary existential philosophy of Heidegger and Jaspers, so deeply influenced by them. Actually,
one should remember that Kant denied the objective knowledge of the external world, but not that of
internal experiences or Erlebnissen. The external world transcends our sensory perceptions; therefore the
truth about it is not accessible to our rational approach. Internal experiences, like the moral imperatives, are
immanent to us; consequently, the truth about them is possible. A strange paradox indeed: He also denied
the objective character of psychological knowledge for the simple reason that we can not have in one and
the same time both our experiences and their observation, too. In other words, the cognitive process with
rather objective character is nonetheless subjective, while the emotional approach of immanent experiences
has the chance to be true and objective. This belief, however, defines both German philosophy and music
and according to Dilthey seems to be the appropriate method of psychology, too, because the process of
understanding human nature and its relation with society is both emotional and intellectual. It is ein
Erlebnis des Lebens - a revival of what has been lived. With the same revival of our own experiences we
appropriate the experiences of others and understand their feelings, intentions and desires. Moreover, this
emotional understanding of human beings starts before the apparition of language and can operate without
words. It seems, indeed, that it is not only the mother who understands the feelings and desires of her child
in his first year of life, but also the child who understands her love and good disposition or her
indisposition, which makes him angry and determines his cries. With similar sentiments approaches the dog
his master, focusing his eyes on his face and behaviour in order to catch whether he may come nearer to
him for food and care or whether he should avoid his carelessness.
For the same processes of understanding with both cognitive and emotional character Lipps used
the expression of Einfuhlung or empathy. He also asserted that this way of approaching human nature is
specific to art and literature, where its efficiency seems to be sometimes greater than that of scientific
knowledge, as Aristotle himself seems to have recognised. Similar opinions were also asserted by Bergson
and especially by Klages, who claimed that one learns much more from a single page of Dostoevski than
from several tomes of psychology which deal only with sensations and reflexes. It seems rather probable
that he meant Wundt’s physiological psychology.
Lipps, however, did not make an attempt to elaborate a logic of empathetic knowledge of human
nature and behaviour. Dilthey did it. Max Scheler, Spranger, Rothaker have further developed it. A similar
attempt was made by Windelband in history, by Max Weber in sociology and by Sombart in economics.
According to Metzger their logic seemed to be the most popular one in Germany, being a kind of national
logic. Abroad, however, it could find little appeal, although Bergson and sometimes James pleaded for
similar intuitional methods. I have mentioned all these great names just in order to make obvious the fact
that according to them intuitional methods are not to be disregarded. They seem, however, to be the
privilege of geniuses, like Aeschylus, Shakespeare, Goethe, Dostoevski, Balzac, O’Neill on one part,
Dilthey, Bergson, James, Freud, Jung, Max Scheler, Jaspers etc. on the other part. As such it can hardly be
thought. In opposition with this inborn talent of understanding human nature is, to be sure, the

experimental, mathematical and logical methodology of Wundt, Galton, Thorndicke etc. which can
become the privilege of a much larger number of scientists. A crossroad of these opposed methodologies is
however to be desired.
According to Dilthey and Spranger as well as to Max Weber and Windelband, in order to
understand human personality and its interrelations with society at a certain degree of cultural development,
one must approach it as a whole and not as a sum of sensations or reflexes. The second basic idea of their
thought is that of goal seeking behaviour. These ideas are common only to human beings, society and
culture, which are the object of Geisteswissenschaften or sciences of the spirit. Their methodology is strictly
logical. In opposition with them are the sciences of Nature, Naturwissenschaften, which include physics and
chemistry. They proceed analytically and explain the various combinations, submitted to causal
determination. Both the combination of elements and their development are accessible to mathematical
determination. The dualism of Nature and Mind or Spirit is approached with the dualism of mathematics
and logic. The relation between cosmology and ontology on one part and mathematics and logic on the
other part, are those of opposition.
In contemporary science, however, the idea of evolution has won and consequently both dualisms
became obsolete. The basic idea has become the organisation of matter and energy in more and more
complex structures at physical, biological and human-social level. Therefore, the idea of mind has become
equivalent to that of function of physical, biological and social structures. Thus the notion of structure and
that of function are common to all three categories of sciences. Biological structures, however, are based
upon chemical and physical ones and psycho-social structures rely upon both of them. Under such
conditions analytical and configurational explanations with their causal and prospective determinations are
occurring in all sciences. Submitted to variation are only their proportions together with a certain variation
of their content. An opposition between them cannot be maintained. In his speech, given at the Academy
of Sciences in Berlin, Ed. Spranger also recognised this evolution of science and saw an approach between
his humanistic psychology and that of Gestaltpsychology, advocated by his colleagues from the same
university, namely Koehler, Wertheimer and Lewin. Actually, the idea of positive and negative sense and
direction occurred in the vectorial way of dealing with complementary forces of the electromagnetic field,
which influenced not only Koehler and Lewin, but also Thurstone’s factor analysis. Therefore, one can
rightly affirm that little science leads more to opposed theses, while one with a large horizon of research
and well developed interpretation opens the way for the synthesis of the opposed theses.
The emotional nature of Dilthey’ and Spranger’s insight will be discussed in the following chapter
on emotional logic.
For the time being, it is also to be mentioned that Dilthey, Spranger and Rothaker saw the basic
opposition between Nature and Social sciences mostly in terms of analytical methods with mathematical
elaboration, specific to sciences of physical nature, and then in terms of descriptive methods with a logical
determination in terms of meaningful insight, verstehen, characteristic to social sciences. Windelband
endorsed the same opposition in terms of the nomothetic laws of physics and chemistry and the
ideographic understanding of psychology, sociology and history. It can be observed immediately that the
description does refer not so much to concrete phenomena, the variation of which is very large, but more
to their “ideas“ or variables which determine them . Their number is much smaller. Actually, in all cases the
variance of concrete phenomena is to be interpreted through the invariance of their psychological,
sociological and cultural variables. In such conditions the notion of description becomes more or less
equivalent to that of meaningful apperception of structures of an intuitive nature.
In what the notion of individuation is concerned, it is basic not only in Dilthey’s and Spranger’s
logic and psychology, but also in Windelband’s and Max Weber’s theories and methodologies. Its
determination is mainly the comprehensive one. This means that the concept of individuation expresses the
adaptation of individuals to their own families and social communities at a certain stage of cultural
development in accord with their own temperament, abilities and character. As such, it is not only unique,
like G. W. Allport was inclined to believe, but also general and universal. It actually represents the meeting
of generality, universality and continuity with uniqueness, particularity and change. The individuation in
extensive determination is generated through the particularity of individual adaptation to his domestic,
social, economical, political, theoretic, aesthetic and religious values and institutions, which are the forms of
life or Lebensformen, as Spranger called them.
HUSSERL’S PHENOMENOLOGY
In the beginning Husserl was a mathematician, who took his doctor’s degree with Weierstrass and

was to become his assistant. Unfortunately, the great analyst died and Husserl came to Vienna to pursue his
studies and career in his own country. In Vienna, however, he was soon attracted by the genius of
Brentano, whose lectures exercised a great influence upon the academic audience of that time.
Consequently, he decided to approach the foundation of arithmetic in the context of Brentano’s
psychology, whose basic concept was that of intentionality.
Brentano himself was previously a monk in the Dominican order, the chief mission of which has
been the further development of Thomas d’Aquino’s ideas. The concept of intentionality was one of these
ideas. According to it the chief character of our perceptions and thinking is their permanent reference to the
world in which we live. They are, in fact, intentions of adaptation to environment in view of better
development, which depend not only upon our own nature, but upon the world, too. They are transactions
with it, as Dewey and Cantril would have said. Under such conditions, they cannot be explained as simple
attributes of individuals, as Aristotle thought. They are to be interpreted as modes of “interrelations“ of our
nature with the world in which we live. They are our “intentions“ in our world.
The second fundamental idea in Brentano’s psychology is that of function connected with the
concept of intentionality, which determines it. Locke, Condillac and Herbart assimilated the notion of
sensations to that of elements, conceived as simple units, like atoms. They were psychical atoms. Under
such conditions perceptions appeared as associations of sensations and the law of association was the
equivalent of that of gravitation, taken as an attribute of mass. In other words, both Newton and Locke deeply influenced by Newton - approached merely the substantival and adjectival aspects of the world and
neglected the creative role of relations, discovered only in the electromagnetic field. The creative role of
the interrelations between beings and their environment, however, was also present in the concept of
intentionality, promoted by Thomas d’Aquino and further developed by Brentano and then by Husserl
especially. Wundt, Ebbinghaus, G. E. Müller and Titchener in special followed Locke, Condillac and
Herbart and have treated sensations and perceptions in the same substantival and attributive way. Thus they
have focused their attention upon their content or structure, as Titchener has called it. They had in mind
mainly their substantival content with certain attributes. In opposition with them is the functional
psychology of Brentano, which concentrates its attention upon the way we perceive and think, that is upon
functions, taken as transactions with our world. It is also to be mentioned that James Angell’s functional
psychology was inspired by Brentano, whose pupil he was. Angell and then Watson especially saw it
through the concept of biological and psychological adaptation, while Husserl saw it through his
phenomenology, which is the logic of this psychology.
Let us take the perception of a tree. Wundt and Titchener would have explained the colour of its
leaves through the length and frequency of optical rays, interpreting psychological phenomena through
physical ones, according to the principle of reduction of that time, which reigned not only in biology, but
also in psychology. Actually, all these sciences, like sociology too, wanted to be mechanics of body, mind
and society. According to Bretano, however, psychological phenomena are to be interpreted in terms of
psychological principles and laws, which refer to the image of the tree as we see it. Its chemical and
physical substratum presents an interest only for chemists and physicists. Bretano himself asserted merely
their description. C. Stumpf, who was one of his pupils, proceeded to their experimentation and
measurement, too. His experimental methodology with metrical character was further developed by
Wertheimer, his assistant, and by Koehler and Koffka, his pupils. Husserl had his Ph. D. with Brentano and
his habilitation thesis as private docent with Stumpf. It is nonetheless true that Koehler also sought the
isomorphity of psychological phenomena with those of physiology and physics, a fact which is explained
by his former studies with Planck. Wertheimer, however, did look only for psychological laws. So had
considered them Husserl, too, before him. Yet he was interested mainly in logic and therefore his first work
concerns the origin of arithmetic, interpreted in the context of these new psychological laws, submitted to
the principle of their intentionality. These laws regard our psychological being in relation to its
environment. This does not mean, however, that the laws do not have an objective character. They actually
reflect not only our inner structure, but that of the world, too, namely their interrelationship versus
intentionality. The chief purpose of his phenomenology is the objectivity of this meaningful
interconnectedness. Therefore, his phenomenology is not a pure psychology, as Külpe and some other
outstanding psychologists have considered it, but a general theory of this “intentional“ objectivity. That is
to say of its order and lawfulness, which engages both our nature and its world, namely their crossroads. In
other words, it is a logic which aims complete objectivity and therefore fights not only against
psychological interpretation of truth, but also against the sociological one, which might be more objective.
It pleads, in fact, only for mathematical and logical elaboration and objectivity. As such, his
phenomenology is the logic of any science, be it even physics or chemistry, based upon the same concept

of knowledge, which works with intentional perceptions and thinking, reflecting both the knowing subject
and the known object. Descartes founded the evidence of truth only upon the process of Cogito. Husserl
based it upon Cogitatum too. The elaboration of this new logic is the object of his Logical InvestigationsLogische Untersuchungen. The formal foundation of it is the aim of his second work, Ideas on Pure
Phenomenology and Phenomenological Philosophy-Ideen über einer reinen Phänomenologie und
phänomenologische Philosophie. Both works were finally synthesised in his Formal and transcendental
Logic-Formale und transzedentale Logik. Toward the end of his life he published another work on the
origin of geometry, reconsidered in the same psychological context. After his death his pupils and
followers published his psychological works, too.
The “ideas“ of Plato and the “essences“ of Aristotle were substantives with certain attributes. Taken
as such, they were static entities or discrete “nomens“. For Hegel and Husserl they are processes or
phenomena. That is to say structures in evolution with certain significances and directions of development.
Hegel treated phenomena as dialectic processes. Husserl treats them as intentions. James Angell preferred
the expression of functions and John Dewey that of transactions. The notion of meaningful
interconnectedness or significances is common to all of them as well as to G. H. Mead and C. Morris. It is
only to be observed that as processes in time meaningful interconnectedness or significances of structures
have also a direction of development. The concept of intentionality defines both the significances as well as
its direction of evolution. Its similarity with the notion of vector is obvious, with the only difference that
vectors are quantitative dimensions with a certain direction, determined by their positive or negative sense,
while “intentions“ are qualitative phenomena or structures in evolution with richer significances and more
complex directions.
In order to reach their inner structural meanings in evolution one has to make abstraction from
their concrete variation in space and changes in time and approach their invariant essences or Wesen. This
process of abstraction or of a bracket about the concrete aspects of phenomena, as Husserl has called it, is
based not so much upon the generalisation in the context of extensive determination as more upon the
universalization in comprehensive determination on one part and upon the constancy in evolutionary
determination on the other part. Therefore, it concerns both structures and functions as well as their
evolution. The process of abstraction in mathematics and mathematical logic operates chiefly in extensive
determination of the order of classes. In phenomenology it operates mainly in comprehensive
determination of the order of structures as well as in their constancy in time. Mathematics and mathematical
logic operate in a analytical or staccato way; phenomenology operates only in an intuitional or legato
way, as in the logic of Goethe about original phenomenon, in the dialectical logic of Hegel and in the
“verstehende“ logic of Dilthey, Max Weber and Windelband. Consequently, Husserl’s methodology is that
of rational intuition in the nature itself of phenomena or Wesenschau, as he called it. And, of course, which
is very similar to the rational intuition of Plato, accepted by Aristotle too, although the latter appeals seldom
to it. Thus Husserl’s phenomenology, like that of Hegel, is a new revival of Plato’s epistemology and logic,
with the only difference that in contemporary science nomena are not more static units with discrete
attributes, but rather complex structures in eternal change and growth. Plato’s “ideas“, like Aristotle’s
“substances“ or “essences“ were substantives with attributes or Substanzbegriffen, as Cassirer called them,
while Hegel’s and Husserl’s phenomena are both Funktionsbegriffen and Prozessbegriffen, determined by
their “intentional“ nature, which asserts the interrelationship of the beings with their world submitted to
both constancy and evolution.
It is also to be observed that the formal elaboration of mathematics and logic, proposed by A. N.
Whitehead and D. Hilbert, are also a revival of Plato’s ideas, but their preference goes toward the
discoursive way of the discrete units of arithmetic. Therefore, they prefer the analytical determination of
structures in terms of their parts and the relations between them, while Husserl’s phenomenology chose the
intuitional approach of phenomena as unities in multiplicities with constancy in change. As such, it is nearer
to the intuitional interpretation of mathematics, promoted by Poincaré and developed by Brouwer, Heyting
and Weyl. Brouwer’s intuitionism is inspired more from Bergson, while Weyl’s intuitionism is inspired
directly from Husserl.
The structural order in evolution of phenomena defines, however, not only the nature of our
knowledge, but also the world reflected in it. In consequence, phenomenology is not only a formal logic of
our nature, but also a transcendental logic of the world. It is both a logic of the knowing subject and a logic
of the known object.
In this way and because of these reasons the nature, das Wesen of Husserl’s phenomena, like the
“ideas“ of Plato or the “essences“ of Aristotle, are the rational invariance of the sensorial variance. It
interprets the variation and changes of concrete phenomena through the invariance of their inner structure

or nature (Wesen). Therefore, psychological phenomena are to be determined not so much by their modes
of combination, operated with the ars combinatoria of Leibniz, as more by their stylistic unity in
multiplicity, which asserts an ars differentiatoria. In ars combinatoria of mathematical logic the role of
significances is rather small because this art elaborates only a syntax. In ars differentiatoria the role of these
logical operators is very great, because they represent the real tissues of structures, which bind the threads
together, giving them a meaningful function with a prospected goal. In other words, ars differentiatoria,
conceived in the context of ars structuraris, is a semantics by its very nature.
Husserl conceived this phenomenological logic as pure ontology and wanted to elaborate it in a
formal way, like David Hilbert’s metatheory, but in opposition to it. It was the great dream of the
beginning of our century. He succeeded, however, to elaborate it only as a general theory of both
knowledge and ontology.
It is the case to observe that the structural approach of contemporary science represents an
intermediate position between ars combinatoria and ars differentiatoria because it takes into
consideration not only the determination of the parts through their wholes, but also the determination of
the wholes through their parts. It is an ars structuraris in the true sense of the word. Up to present time,
however, its interpretation varies from one group of thinkers to other group of thinkers. In such
conditions its elaboration is not finished. In Husserl’s phenomenology the rational nature of phenomena
is to a certain extent separated from their sensorial appearance. In structural interpretation their
intraconnection is always asserted.
The application of phenomenological logic in psychology was inaugurated by Husserl himself
although his chief interest was the elaboration of his logic. Therefore his main psychological studies
have been published only after his death. Under such conditions the first systematic application of
phenomenological logic in psychology is that of Pfänder, a former pupil of Lipps. He approached the
concept of significances, Gesinnungen, and treated them both psychologically and logically, bringing
forth new ideas. Other outstanding thinkers who collaborated from the beginning to the Jahrbuch Annual report of phenomenology - were Max Scheler and Martin Heidegger. Neither of them were
Husserl’s pupils, although Heidegger was his follower at the University of Freiburg, Breisgau. Both of
them had their own ideas, the latter one being the chief founder of existentialist philosophy.
After the second war the application of Husserl’s pheno-menology in psychology became more
extended. C. F. Graumann and Linschoten - a pupil of Pfänder - are the editors of Phenomenologicpsychological Research - Phänomenologisch-Psychologische Forschun-gen, which is the main organ of
phenomenological psychology. Other phenomenological psychologists are H. Drue, H. Spiegelberg, St.
Strasser etc. After the second war, however, phenomenology and phenomenological psychology ceased
to be a mere German psychology and logic, like Dilthey’s “verstehende“ psychology and logic, and
found enthusiastic followers in France, USA, England, Spain, South America and so on. Among them
are Sartre, Camus, Merleau-Ponty in France, Snygg and Combs as well as McLeod in the USA and
Canada etc. Phenomenological logic and philosophy has found a very competent interpreter in
professor Farber of Harvard University.
EMOTIONAL LOGIC
We have already seen that for most German thinkers the notion of Weltanschauung, taken as a
general conception of Nature, Life and Culture, is not only a synthesis of sciences, but also one of art and
literature. Goethe is the most outstanding exponent of this German way of thinking. Kant and Hegel also
wrote about the cognitive logic of Truth, the emotional logic of Beauty and the logic of action in ethics and
politics. In fact, the same way of thinking was characteristic for Plato and Aristotle, who were their
forerunners. Schopenhauer and Nietzsche made appeal mostly to emotional and volitive logic. The
emotional logic predominates by Scheler and all the three logics are characteristic for Heidegger.
The value of emotional and volitive logic has also been recognised by James in his work on
religious experiences. Schopenhauer and Nietzsche have proclaimed the will of power. James and Bergson
have promoted Christian love, so much criticised by Nietzsche. Fiat vita, pereat veritas, asserted Nietzsche.
Unfortunately, this formula has brought so much misfortune for human destiny. Therefore, the right
formula is only the harmonious dance of Truth, Right and Beauty, promoted by Greek philosophy.
Is the intruding of art and literature in psychology to be avoided? I don’t believe because one
cannot pretend that Aeschylus, Euripides, Sophocles and Aristophanes in Antiquity, Cervantes, Molière,
Shakespeare, Goethe, Balzac, Dostoevski or A’Neill, Thomas Mann etc. in modern times have penetrated

into human nature less than any experimental psychologist. It is for this reason that the great clinicians, like
Freud, Jung, Jaspers, Murray etc. made continuous appeal to the emotional logic of art and literature,
conceiving psychological and psychiatrical practice not only as a science, but also as an art. The German
expression of Charakterkunde denotes the same connection.
The first book on affective logic is that of Ribot, Affective logic - La logique affective. About
emotional thinking wrote A. Maier in his Das emotionale Denken. The idea that our thinking is both
emotional and cognitive has been recognised by F. Krueger, the follower of Wundt at the University of
Leipzig. A systematic illustration of the role of emotions in our life and thinking appeared in Freud’s
psychoanalysis and Jung’s analytical psychology. Ribot, Freud and Jung have seen more the negative
aspects of emotional logic. Maier and Krueger, as well as Dilthey, James, Bergson, Max Scheler and so on
have perceived its positive value. None of them, however, left an elaborate system of affective logic,
although some few glimpses of truth are given by all of them.
Existence is perceived; truth is thought; value is felt, said Urban. The same thesis is reiterated by K.
Jung and others. According to them emotions are introducing in our life the world of values, that is the
discrimination between what is good and what is wrong for our happiness and adjustment to the world in
which we live on one part and for our conservation and harmonious development on the other part.
Therefore, P. Janet and some other psychologists consider emotions as an instrument of control of our
thought and action, deeds. They are, indeed, the subjective side of our motivation, with its tendencies and
valences, like James and McDougall asserted and their function is to discriminate between efficient and
inefficient solutions in learning, thought and action. Bentham’s principle of pleasure and pain, Perry’s
notion of interest, Thorndike’s law of effect, Hull’s and Skinner’s law of reinforcement, etc. are the
operators of this discrimination.
The problem of value in contemporary science, however, is not only an object of emotional logic,
as the above thinkers considered it, but also one of cognitive logic, as Koehler, for instance, asserted in his
William James Lectures at Harvard. Both our perceptions and thoughts, and even more our actions, are
never the best ones from their beginning, as Koehler and Wertheimer said. They only tend toward their
best configuration, die beste Gestalt. In consequence, they are a long process of trials, successes and errors,
which approach gradually the best solution, without solving it completely. According to Koehler, the
problem of value is defined by this “requiredness“ of the best solution and configuration. Thus, the
problem of value intervenes not only in biological and social sciences, but also in physical configurations,
physische Gestalten, with which he dealt in his book concerning them. The equilibrium of an atom, for
instance, is seldom fully satisfied, yet it strives for its satisfaction. Let us take the atom of hydrogen with
only one neutron, one proton and one electron moving around their nucleus. Its best orbit is in fact the
only one, with a certain distance from the nucleus and a certain velocity on one part and with a certain
frequency and length of waves on the other part. External causes, however, might attract the electron
toward more exterior orbits or might repel it toward more interior ones. These new states of atomic
equilibrium seem to be less satisfactory and therefore the structure of atom strives for its best solution of
equilibrium, which is attained when exterior troubling causes cease to exist. Similar ideas were asserted by
Planck, Heisenberg, Schrödinger and other physicists, who have, in fact, inspired Koehler.
Under such conditions, contemporary sciences work not only with the so called judgements of
existence, which assert a simple diagnosis of facts, but also with judgements of values, which assert their
state of equilibrium and symmetry as well as those of congruence and harmony, nearer to their best
structure and functions, included in the “requiredness“ of the best configuration. John is 2 metres high, is a
judgement of existence. John is 2 metres high, but weights only 60 kilos and therefore is assymmetrically, is
a judgement of value. The practice of medicine as well as that of psychotherapy are full with such
judgements. They presuppose, however, the factual assessment of the judgements of existence. Both of
them are the object of cognitive logic because they assert an objective reality of the world itself and not a
subjective state of our feelings and emotions, which intervene in the emotional logic of art and literature.
Since we live and develop in the world around us, these two kinds of logics are complementary and not
opposed, like some exponents of cognitive logic were inclined to believe. Therefore, the concept of
rationality defines not only the external order and lawfulness of the world, approached with cognitive
logic, but also the interior order and lawfulness of our beings, approached with affective logic. Moreover,
sometimes the reason of heart is deeper than that of intellect, said Pascal. In a lot of cases emotional
lawfulness has even a mathematical character, as the golden rule of sculpture and painting on one part and
that of music on the other part are making the proof.
Actually, the first logic, with which humanity began, seems to have been the emotional one, as
Levy-Brühl and other social-anthropologists are inclined to believe. Indeed, primitive mentality did not

describe and classify bodies and beings according to their objective attributes, but according to the
emotional resonance aroused by them. In consequence, the archetype of a totem, for instance, represent a
“good spirit“ of a social nature even when it is symbolised by an animal or physical object. In such
conditions, the laws of identity and contradiction with excluded tertium are not applied to the physical or
biological attributes of the symbol, but to the emotions and volitions of men, aroused by them. Thus the
genus proximum and differentia specifica of primitive mentality do not make reference to the objective
nature and attributes of bodies and beings, but to their emotional resonance in men. The discrimination
between “good “ and “bad“ spirits is operated in terms of our own pleasure and pain, joy and sorrow,
happiness and unhappiness etc.
The same emotional logic intervenes in the first years of life of our children. And then in our
dreams. And, of course, in art and literature. In fact, the great decisions in our life are taken in accord with
both logics, that is to say with the cognitive one and with the emotional one.
But this is German metaphysics with unverifiable propositions, would reply all logical positivists. If
experiment and metrics are the only methods of testing the truth, this hypothesis is right. If logic and
systematic observation is another method of testing the truth, this hypothesis is false because it refers only
to one method of testing the truth and ignores the second one, which in some cases seems to be more
efficient, as Meehl has already proved it. Indeed, the value of clinical method in assessing human
personality seems to be at least so valid as that of the statistical and experimental one. Freud and Jung in
every case have used only the clinical studies of cases, determined and interpreted with logical methods and
obtained the most valuable results in contemporary psychology and psychiatry. Moreover, they often made
appeal to the emotional logic of art and literature, which proved to be useful, too. In fact, the method of
testing the truth is not as much at the level of propositions as more at the level of the whole conception of
Nature, Life and Society, which is not accessible to metrics and experiment. Therefore, in order to prove
the value of emotional logic of art and literature in science and life let me invoke not the arguments of
Dilthey, Max Scheler, K. Jaspers, F. Krueger, but the report of the Harvard Committee on General
Education in a Free Society.
“Of course - it is said in this report - thinking must never violate the laws of logic, but it may use
techniques beyond those of exact mathematical reasoning. In the field of the social sciences and history,
and in the problem of the daily life, there are large areas where evidence is incomplete and may never be
completed. Sometimes the evidence may be also untrustworthy; but, if the situation is practical, a decision
must be made. The scientist has been habituated to deal with properties which can be abstracted from their
background and with variables which are few and well defined. Consequently, where the facts are unique
and unpredictable, where the variables are numerous and their interactions too complicated for precise
calculation, the scientist is apt to throw up his hands in despair and perhaps turn the situation over to the
sentimentalist of the mystic“. In such conditions: “We may study human nature in the psychologist’s
abstract constructs of it, or we may see it in the vivid presentation of imagined individuals like Othello,
Backy Sharp, Ulysses and Ana Karenina... Statistics use useful, but statistics alone will not carry us very far
in the understanding of human behaviour. We need an imagination delicately sensitive to the hopes and the
fears, the quality and the flaws of our fellow man, and which can evoke a total personality in its concrete
fulness“ (pp.66-67 of the Report).
It was just because of these reasons that Dilthey, Lipps, Max Scheler and Max Weber proposed to
use in psychology and sociology some methodology akin to that of the emotional logic of art and
literature. A similar proposal was made by Bergson. According to all of them the psychological assessment
of our fellow-men is not only a science, but also an art. In consequence, its methods ought to be a synthesis
of both methodologies. The same is true of the psychological knowledge of men in every day life.
Therefore, we have to use not only the discoursive knowledge with analytical character, but also the
possibility of revival, Erlebnis, of various states of mind of others, which has an intuitional and emotional
character of a hereditary nature. As such, it occurs not only in mature people, but also in children and even
in animals. Bergson and Lipps considered it as a direct insight into the nature of psychological processes. In
fact, it is an emotional apperception and interpretation of their mimics and pantomimics, that is to say of
their expressive movements. It is for this reason that one of the 12 volumes of the German Handbook of
Psychology, edited by H. Thomae, deals only with this science of emotional expressions, Ausdruckslehre.
In such conditions, emotional logic is just the instrument of determining and interpreting the emotional
behaviour of men, as W. Wolf and G. W. Allport have proved it.
What are we perceiving indeed through these emotional expressions of the face and expressive
movements of the hands and gait? The answer is: the emotional states of biotonus and vogotonus,
depending upon the autonomous nervous system as well as those of pleasantness and unpleasantness, joy

and sorrow, happiness and unhappiness, depending upon the subcortical centres on one side and the
degrees of forcefulness and feebleness of the activity on the other side. The role of pleasure and pain etc.
and of forcefulness and feebleness has been recognised not only by Freud and Jung, but also by James,
Wundt, Ribot, McDougall and then by Beebe-Center, Morgan and others. These emotional resonances are,
indeed, our instrument of adjustment to society and development, as P. Janet has asserted it. The degree of
activation of our behaviour has been recognised by Klages and Lersch in Germany, by Downey in the
USA, etc. They are the second instrument of adjustment, as Janet has also asserted it. They depend upon the
degree of pleasantness and unpleasantness on one hand and of rage and fear on the other hand. The
affective dimension of pleasure and pain is present in Thorndike’s law of effect, while that of
temperamental activation occurs in the law of reinforcement of Hull and Skinner. The third dimension of
emotional resonances is that of love and hate, which characterise the Life and Death instincts of Freud, that
is to say our self-love, sex-love and love of children and the tendencies toward aggression or fear, which
serve them, in case a danger occurs. When the danger is too great we are afraid and avoid it; when the
danger is small, we attack. The hedonistic dimension of pleasure and pain and the temperamental
dimension of reinforcement are the mechanism of psychological control of the individual to his
environment; the dimension of love and hate control our adjustment to society and our fellow men.
According to Max Scheler’s concept of sympathy or to Bergson’s notion of love these social emotions are
also a bridge for penetrating the manifestations of our fellow men, whom we imitate in case of love and
admiration and avoid in case of hate. The fourth dimension of the emotional resonance is the level of
aspiration with its moments of hope and loss of hope or despair, which define our confidence or lack of
confidence. The affective polarities of pleasure and pain, force and lack of force, love and hate are
exercising a control of our behaviour in its various moments in space and time; the level of aspiration with
its confidence or lack of confidence is exercising the same control along the whole life. Optimism and
pessimism seems to be functions of them.
Introversion versus extraversion and femininity versus masculinity seem to be the fifth and the
sixth emotional polarities, yet they define not only our emotional resonance, but our cognition and
volition, too. Therefore, they seem to be a polarity of our whole personality.
Our emotional life, however, does not express only the genus proximum of these polarities, but also
the differentia specifica of various tendencies and valences, controlled and adjusted by them. Tendencies
are various inner drives; valences are economical, social, scientific, aesthetic values, which attract us. Are
we able to penetrate and understand in an empathetical way these differentia specifica too? As far as Life
and Death instincts come into question, the answer is yes. We realise, indeed, the man who is self-confident,
altruist and tender as well as the aggressive versus fearful or anxious one. The method of emotional insight
is the same, namely the empathetical apperception and interpretation of expressive movements. With the
same method, however, we cannot assess economical, social, theoretical and artistical orientations because
their expressive movement is less relevant. Yet, we might appreciate these value orientations by the deeds
of these types, which are a material concretisation of their value orientation. In this case, however, we work
with the rules of the logic of action.
Which are the operators of emotional logic? In all probability, the same as those of cognitive logic,
yet considered from the standpoint of the emotional lawfulness. In cognitive logic they operate on the
Logos of the external world; in emotional logic they operate on the Harmony of the internal world. The
rules of cognitive logic concern the objective reflection of the world in our mind; the rules of emotional
logic concern the peace of our heart, that is to say the adequate adaptation to society and the harmonious
development of our personality. Under such conditions Levy-Brühl’s law of participation is nothing less
than a law of emotional identity, which is the equivalent of the law of substantival and attributive identity in
Aristotle’s logic and of the law of relational identity in the logic of the Stoics. The resemblances and
differences of the extensive order of classes as well as the conjunctions, disjunctions and implications of the
comprehensive order of structures operate, however, not on the Logos of mind, but on the peace of heart.
The same is true of the original phenomenon of Goethe, which is present both in the external and internal
world. In what the dialectical law of the attraction between opposed contrarieties is concerned, one has to
observe that its role in the emotional logic of art and literature is much greater. The same might be true of
the law of thesis-antithesis-synthesis. Generally speaking, the cognitive logic of science is an organon for
establishing the truth about the objective order and lawfulness of the external world, while the emotional
logic of art and literature is a modality of attaining the harmony of our inner personality.
Under such conditions, the law of meaningful interconnec-tedness of emotional logic operates on
the complementarity of inborn tendencies and acquired valences on the one hand and on their harmonious
relationship on the other. In so far as their direction is concerned, its orientation is that of the harmonious

development of personality with adequate adjustment to society and culture. The concept of Beauty defines
them. The law of effect as well as that of reinforcement versus extinction control its fulfilment. Pleasure and
pain, force and fatigue, love and hate, confidence and lack of confidence are its operators.
What are the relations between the cognitive apperception and interpretation of the external Logos
of Nature, Life and Culture and the harmonious development of personality, reflected in its inner Harmony
or emotional equilibrium? Of course, those of complementarity, too. In the naval battles cannons discharge
their shells only when the ship is in a satisfactory equilibrium. Otherwise, the target is not reached. A similar
state of equilibrium is necessary in scientific research. It regards, however, not only the methodology and
theory, but also the personality, with its peace of mind and heart. In social sciences especially.
Consequently, human, social and cultural truths cannot be tested merely at the level of
propositions. They are also to be tested at the level of their theories. Moreover, they are to be tested at the
level of the whole conception about Life, Society and Culture of the research worker, reflected in his
ideology, which is operated with both cognitive and affective logic. When the operations of these
organons are right, the chances of approaching the truth are increasing. When their operations are
wrong, the chances are decreasing. Therefore in social sciences the research worker’s attitudes toward
Truth, Right and Beauty as well as his emotional equilibrium and honesty of thought have almost the
same importance as his experimental, mathematical, logical and theoretical training. In fact, the research
worker is far from being a tabula rasa, as Bacon desired him. He is a very complete system of biopsycho-social and cultural nature, who approaches the order and lawfulness of the world with certain
ideas in his mind and with certain attitudes in his more or less unconscious heart. Ach called these
attitudes determinierende Tendenzen and Marber named them Einstellungen. What we want to stress
here is that they reflect not only the cognitive logic, but also the emotional one.
Unfortunately, not all our judgements and decisions are right. Neither in life, nor in science.
Therefore, the virtuosity of the scientist is to make the right discrimination and the correct choice.
Descartes himself asserted not only the Credo of his Cogito, but also its Dubito. Contemporary science
follows his example. In consequence, the “adventure of ideas“, about which Whitehead had so
admirably written, have to be checked up by the necessary Dubito. The truth of the Credo is the
laborious product of this dialectical interplay between Cogito and Dubito.
THE LOGIC OF ACTION
The logic of action is by its very nature a synthesis of cognitive and emotional logic with the
sense of responsibility in addition.
Unfortunately, the role of Bacon’s Idola in practical activity is much larger than in scientific
research. Still more troublesome factors are then the various emotional complexes discovered by Freud,
Adler and Jung. In these circumstances what are the rules to be followed in the logic of action?
The scientific documentation is the first one. Its efficiency is beyond any doubt. The industrial
revolution of our time with its mechanisation and automation of production is its achievement. A
tremendous one, indeed.
Similar successes have been attained in medicine. The majority of diseases have been conquered
and the longevity has almost doubled.
As far as human and social organisation in politics come into question the practical application
of science is less efficient although the scientific management of industry, commerce and administration
has achieved important successes. Therefore, power is still more important than Freedom, Justice and
Truth. In international relations in every case. Under such conditions a cataclysm might always occur.
The technological civilisation might kill not only the spiritual values of our culture, as Spengler has
prophesied it, but humanity itself. Even in some few minutes.
In what psychology is concerned, it proved its practical efficiency not only in industry and
administration, but also in education, psychiatry and justice. With rather beautiful results. Human and
social problems, however, are more complicated than the physical ones. And even than the biological
ones. Therefore, what we actually know in psychology and sociology is still less than what we don’t
know. What are we supposed to do in these circumstances? The Harvard Report - which we have
quoted above - does not give any suggestions, though some useful hints proved their value. In fact
these hints are rather old, almost like humanity itself. Yet, they belong mostly to emotional logic. To all
the probability, it is only at this level of emotional intuition that some aspects of the unknown might be
apprehended. Therefore it is no wonder that according to K. Lamprecht the aspirations of an epoch
appear first in art and literature and only afterwards in science and philosophy.

The sense of measure and symmetry on one hand and that of common sense, elaborated along
the whole history, on the other seem to be the only rules of meeting the unknown with what we already
know.
Common sense, however, does not mean only bon sense, good sense, of individual nature, but
also a sense of social nature. Consequently, the continuous consultation with our fellow men is
necessary. Of course, in honesty of thought and with free expressions of the opinions. As well as with
the due respect of the opposed ones. It is only in this way that self-discipline may be obtained. The
concept of democracy defines all these traits. Therefore, its very nature is dialectical. Otherwise, a social
consensus is not possible.
The social self-discipline at its turn has to be in the service of Truth, Right and Beauty, which
are the leading stars of human culture. In consequence, the right self-discipline is only that which serves
these leading principles of human destiny in this troubled world.
Yet, the logic of action is not only an application of cognitive and emotional logic. It is also a
modality of controlling and correcting their successes and errors. Indeed, successful practice is in itself a
criterion of Right and Truth. Maybe, the most efficient one, as American pragmatism claimed.
In fact, a long process of trials and errors is the culture itself. Yet in the service of human
welfare with Freedom, Justice, Truth and Beauty. This implies a sense of tolerance toward our fellow
men on one part and a strong belief in the leading principles of human destiny on the other part.
In such conditions the logic of action is by its very nature dialectical. It requires souplesse
d’esprit and deep confidence in one and the same time.

Chapter V

LOGICAL AND MATHEMATICAL
DETERMINATION
Let us consider again the order and lawfulness of Nature, Life and Culture from the point of view of their
a) structures, relations, functions and evolution, with due attention to their b) extensive, comprehensive and
evolutionary determination, in terms of c) mathematical instrument and logical organon, operating on d)
the observational and experimental data of the empirical sciences, and with reference to e) the ancient and
modern conception of science.
ANCIENT SCIENCE
The ancient science in general, and the Greek one in particular, have offered three models of
scientific determination, namely a) the substantival and attributive ones in terms of differences and
resemblances, proposed by Democritus, Plato and Aristotle, b) the relational ones in terms of universal
interconnectedness elaborated by Euclid’s geometry and the logic of the Stoics, and c) the substantival
attributive, relational and dialectal versus processual one in terms of casual connection in time,
inaugurated by Heraclitus.
According to Whitehead, the first model of science was that of Empedocles’ cosmology which
explained the qualitative variance of bodies and organism through the quantitative invariance of their
elements versus atoms, which are summing up together in different proportions, accessible to arithmetical
determination. The determination was analytical because the properties of the wholes are explained
through those of their parts versus elements. It was also materialist because its only concept is that of
matter. Its sole instrument of determination is arithmetic which adds the parts in their wholes. Both the parts
and wholes are substantival units with certain properties or attributes. The theory of temperaments,
proposed by Hippocrates, illustrates this mathematical determination with analytical operation in terms of
certain substantives with various attributes.
In opposition to it was the synthetic model with spiritualist character, operated with the help of
logic, proposed by Plato. It interpreted the quantitative variance of the material side of various beings
through the qualitative invariance of their spiritual “ideas“ conceived as metaphysical “essences“. These
“essences“ were a kind of deux ex machina, hidden in the material appearance of the body, that made the
beings what they are. Instead of analytical determination of the material bodies in terms of their elements,
operated with arithmetic, we have a synthetic determination in terms of their “essences“, operated with
logic. Under such conditions arithmetical operations are applied to the quantitative properties of the matter,
while the logical ones approach the qualitative attributes of the spiritual “essences“ versus “substances“.
There is also the case to observe that both atoms and non-material “substances“ are simple “units“ and
therefore they cannot vary in space and evolve in time.
The science and philosophy of Aristotle attempt a synthesis between these two opposed
conceptions. In consequence, he admits both the matter and the vitalist versus spiritualist “substances“ and
accepts both analytical determination of matter with mathematical character and the synthetical
determination of spiritual “substances“ with logical character. Democritus proposed a materialist
explanation in terms of atoms, accessible to arithmetical operations. Plato asserted an idealist interpretation
in terms of “essences“, accessible to logical interpretation. Aristotle pleads for their synthesis with a dualist
character, that uses both the quantitative operations of arithmetic applied to the material side of the beings
and the qualitative operations of logic applied to their non-material versus vitalist or spiritualist substances
and attributes.
The elaboration of these substantival and attributive theories with materialist, idealist and dualist
character is in terms of resemblances and differences, determined with the principles of identity and
contradiction with excluded tertium, applied to the presence and absence of attributes. The degrees of

development of the various attributes remained undetermined. Socrates, however, has been condemned to
death because of the higher degrees of development of his intelligence and sense of duty and not for being
a simple zoon politikon i logikon, like other Athenians. Therefore the exactitude of Aristotle’s syllogisms
based on the mere presence or absence of attributes is rather illusory. Still less satisfactory is the
completeness of their determination, which ignored not only the degrees of development, but also their
meaningful interconnectedness. This interconnectedness appeared, however, in his theory of the four
causes, approached in his general logic of the comprehensive order of the beings, but not in his formal
logic of classes. In his general logic Aristotle also raised the problem of probability, but without
discovering its solutions. The extensive determination of individual traits remained in the field of art and
literature because according to his opinion the scientific determination started only with dfferentia specifica
and continued with genus proximum up to suprema generalia.
Thus the individual attributes are left out. One should also observe that the comprehensive
determination is merely the inverse operation of the extensive one. Extensive determination distributes the
attributes among different classes of species and genera while the comprehensive one adds them back in
the singulars. In such circumstances extensive and comprehensive determinations are reversible operations
and not different determinations, completing each other in a reciprocal way. Indeed, the extensive
determination of the singulars in their classes operates in terms of similarities versus dissimilarities of their
attributes, while the comprehensive determination of the structures approaches the relations between the
parts in their wholes. Therefore the category of interconnectedness is its true core. It appears in Euclid’s
geometry and in the logic of the Stoics.
Plato has interpreted the various geometrical figures through their inner “ideas“ versus “essences“,
that transcend their concrete appearance and are accessible only to our rational intuition and not to the
empirical knowledge of our senses that perceives merely their material aspects. Euclid determined them
through the relations between their points, lines and angles which bring a unity in their multiplicity. The
notion of class in Aristotle’s logic is a simple totality. The geometrical beings in Euclid’s plane geometry
are totalities with a totum. This totum is generated by the relations between the parts in their wholes. Under
such conditions the various modes of organisations of the parts in the wholes and their different degrees of
integration versus coherence made without object the necessity of the metaphysical “essences“. In Plato’s
“idealist“ philosophy - from its concept of “ideas“ - the material side of bodies and beings was just an
illusion of our senses. In Aristotle’s dualist interpretation of matter and of its non-material “substance“ both
of them are objective realities. Yet the atoms of the bodies are a simple totality in which the unity is brought
only by the vitalist or spiritualist “substances“. Thus the concept of totality is in one world, that of matter,
while the unity is in the second world, that of non-material substances. In Euclid’s geometry both
multiplicity and unity versus totality and its totum are in one and the same world. The relations between the
parts in their wholes, however, can be approached only with the principle of universal interconnectedness,
operated with the relational identity versus isomorphism. It cannot be determined in terms of similarities
versus dissimilarities, operated with the principle of substantival and attributive identity versus
homomorphism..
This relational interpretation of Nature, Life and Society brings a new model of scientific
elaboration, which defines the substantival and attributive variance through its relational invariance. From
the point of view of its substantival and attributive determination an equilateral triangle might be larger or
smaller; from the standpoint of its relational structure it remains the same because the egality between its
sides and angles is conserved. The substantival and attributive heteromorphism does not effect its relational
identity versus isomorhphism. The perceptive variety of beings and objects is determined through its
constant relationship, which is its rational law.
The logic of the Stoics brings the same comprehensive determination of the wholes in terms of
interconnectedness of their parts. Its operators are conjunction, disjunction and implication. The new logic,
however, has been applied only to the combination of various sentences in different propositions and not
to the physical, biological and social structures of the world.
The third model of scientific elaboration is the dialectics of Heraclitus which introduced the concept
of processuality, applied to complex units with relational determination, that vary in space and evolve in
time. It operates in terms of their causal and prospective connection in time and not in terms of their
substantival and attributive resemblances and differences and of their interconnectedness in space.
Heraclitus’ announcements appeared in their epach as strange hypothesis in total contradiction with the
concept of simple unit, applied both to atoms and substances. Therefore Plato has considered his
philosophy as “obscure“ thinking and doubted even his mental equilibrium. According to Hegel,
Heraclitus, however, is the most revolutionary thinker of the Antiquity. He actually anticipated both the

complex nature of structures as well as their evolution.
Another great genius, who anticipated some solutions of the Modern science, was Archimedes, the
founder of statics, who also attempted to formulate the laws of mechanics, but failed. In connection with
this unsuccessful effort he anticipated, however, some theorems of algebra and analysis as well as some
rules of experimental methodology. Other Greek thinkers have used only the observational one.
In so far as the relation between the inductive and the deductive elaboration of science is
concerned, it is to be observed that Aristotle’s formal logic, Euclide’s geometry and the logic of the Stoics
have been elaborated in a deductive way. Aristotle’s botany and zoology are based however, mainly on
induction. In the majority of other systems there appears both inductive and deductive elaboration, yet with
the predominance of the deductive one. Nonetheless their elaboration was mostly empirical and less
abstract. The elaboration in mente was considered to be equivalent with the order and lawfulness in re. A
doubt about this equivalence was raised only by the sophists. The language elaboration in propositions is
present in the logic of the Stoics.
The relations between mathematical and logical determination were those of opposition.
Mathematical determination was based on the idea of quantity and the logical one on that of quality. The
notion of quantity was connected with that of matter and the concept of quality with that of non-material
“essences“ versus “substances“.
MODERN SCIENCE
Modern science has brought the new evolutionary determination and further elaborated the old
extensive and intensive versus comprehensive determination, introducing some new ideas in them and
changing their mutual relations. In Aristotle’s logic the basic determination has been the extensive one; in
Bacon’s logic the accent rests on the comprehensive one. Aristotle’s model of elaboration of the order of
classes were his botanics and zoology; Bacon’s model of his comprehensive order of structures are alchemy
and the anatomy. Therefore, his comprehensive determination follows the model of Euclid and Chrissipos
and not that of Aristotle, who added in the singulars the attributes distributed in various species and genera.
In consequence, Bacon’s induction through amplification represents the passage from elements to parts and
from parts to their wholes, and not the passage from singulars to species and from species to genera, as in
the case of Aristotle. He also proceeds a sensu et particularibus, continenter et gradatim ad axiomata media
and then ad axiomata maxime generalia. He said generalia but he meant universalia because he finally
does not refer to the suprema generalia of numbers, but to the Universe itself. In consequence, his
induction operates analytically in the context of comprehensive determination of structures and not
comparatively in the order of classes of singulars. The order of classes established by Aristotle is based
upon comparison and is simply descriptive; the order of structures elaborated by Bacon is founded upon
analysis and has an explanatory character. Aristotle’s order of classes is operated in terms of differences and
resemblances; Bacon’s order of structures is operated in terms of interconnectedness, although the creative
role of the relationships remains unexplained. In John St. Mill’s logic, however, there appears this
explanation, too. The same analytical explanation was promoted by Descartes, Newton and Leibniz in the
field of mathematics.
In Aristotle’s logic the extensive determination was more important than the comprehensive one
which was simply its inverse operation. In Bacon’s Logic, as well as in the Discourse of Descartes, the
accent of importance passes on the comprehensive determination. Its basic principle of universal
interconnectedness is finally asserted even in the order of classes of various species and genera that are
influencing reciprocally, as contemporary ecological studies are proving.
It should also be observed that the order of classes was based on the empirical observation of our
senses, while the order of structures was elaborated with the complex technology of contemporary
laboratory which transcends imagination of the Antiquity.
Yet, Bacon in the field of logic, Descartes, Newton and Leibniz in the domain of mathematics, have
asserted merely the influence of the parts on the wholes; Goethe and Hegel - as well as almost all
outstanding exponents of contemporary logic and sciences of Nature, Life and Culture - recognise the
action of the wholes upon their parts, too.
According to Dilthey and Max Weber on one hand, to Windelband and Rickert on the other, this
structural and functional dependence of the wholes upon their parts seems to represent the proper
operations of logical determination in opposition to the mathematical one, which operates from parts upon
their wholes. The structural elaboration of contemporary mathematics, however, recognises both
determinations as well as their reciprocal integration. Therefore the specificity of mathematical and logical

determination is to be sought somewhere else, as we have already seen.
Parallel to the accent on comprehensive determination of modern science one has a simultaneous
passage from substantival and attributive determinations in terms of similarities and dissimilarities to the
relational determination in terms of structural interconnectedness, in which the structural and functional
approaches prevail.
The extensive determination itself is no longer limited to the order of classes in terms of the
presence versus the absence of various attributes of species and genera because it also approached their
degrees of development with the help of the curves of variations, elaborated in terms of probability’s
calculus.
However, the most important and conspicuous contribution of modern science is its processual
determination of evolution in terms of causal and prospective connection in time, which develops the
extensive and comprehensive determination in space. The new determination appears in Goethe’s theory of
original phenomenon, applied in the field of morphology and is further elaborated in Hegel’s dialectics of
social and cultural sciences, which has influenced in such a tremendous way the later evolution of science,
philosophy as well as their logical organon. The idea of evolution was almost simultaneously introduced in
biology by Darwin, where it meant a similar revolution, like that of Hegel. Comte and Spencer have
extended the evolutionary determination in all sciences. In our century it was introduced in quantum
mechanics and chemistry. One also speaks about an expansion of the Universe. According to Whitehead,
Bergson and Husserl on one hand, to Einstein and Heisenberg on the other, the processual determination of
evolution is the most important one. It actually develops and integrates both the extensive and
comprehensive determinations in space.
Along with this restructualization of scientific theory and methodology we also have a) an
enlargement of their field, with b) new ways and modalities of integration of the empirical data in rational
models of interpretation, that satisfy better the condition of scientific efficiency, exactitude and validity.
The horizon of modern science and its volume of well determined facts and laws are, indeed,
infinitely larger than those of the Antiquity.
Aristotle’s work is to a certain extent a kind of encyclopedia of the ancient science. Nevertheless, all
his books do not require more pages than those of a single volume of a 30-40 volume modern
encyclopedia of general knowledge. There are also encyclopaedias with a technical, medical, social
character, etc. Nevertheless, these hundreds of volumes are mere instruments of references and therefore in
order to cover in a satisfactory way the scientific development of our times one has to go to thousands of
handbooks and millions of monographs. In fact, more is published now in a single year than the Antiquity
wrote during its whole history.
Therefore, if we are to master this vast horizon of scientific cognition we have to digest it in certain
rational theories which operate with a limited number of concepts, principles and laws. In other words, we
have to integrate the rich horizon of empirical knowledge in rational systems that help us to understand
with our mind what we cannot perceive with our senses. Under such circumstances, the organisation and
integration of empirical data in logical and mathematical theories is an imperious necessity. The better is
this organisation and integration the greater is the efficiency of our knowledge. Consequently, there is no
reason to wonder that a man with a smaller encyclopedia of knowledge, but with a better integration of
them in a logical treatise, has a higher and deeper understanding than another one with larger horizon and
richer knowledge, yet with a poor integration of them in logical systems of interpretation.
In this regard we have to observe, however, that if the volume of our knowledge is thousand times
larger than that of the Antiquity, our power of integrating it in rational and efficient theories did not
progress in the same satisfactory way. One of the reasons for this delay seems to be that the logical
development did not go in hand with the mathematical one.
Still less satisfactory is the sense of measure and harmony in the elaboration of our theories. Some
scientists put, indeed, too much accent on the rational structure of their theories, while others limit the
scientific investigation to the description and classification of concrete phenomena. Some other scientists
stress too much the subjective side of their personal constructs, while others strive for full objectivity, an
ideal which cannot be reached. There are also thinkers who sacrifice the logical validity of their theories for
the exactitude of their assessment of facts, and conversely. The former lack depth of thought; the latter
engage in futile generalisations. Some psychologists apply then only statistical methods, while others make
exclusive use of the clinical ones. The ideal, however, is always the power of synthesis between opposed
polarities in order to reach the happy balance, as Whitehead said. The symmetry of this happy balance
between empirism and rationalism, objectivism and idealism, mathematical determination versus logical
one, statistical method or clinical one goes hand in hand with the harmonious coherence of logical nature

between the above polarities. Therefore empirical facts and rational principles, personal constructs and the
fight for full objectivity, mathematical determination and logical interpretation, exactitude and validity, etc.
have to complete themselves reciprocally in order to reach coherence versus congruence of thought. The
sense of this mathematical measure and logical harmony seems to be more a function of personality than
the product of learning and methodology; therefore it can hardly be taught. There is no wonder, therefore
that the majority of great scientists have also been true artists. At least to a certain extent!
Mathematicians seem to have a certain advantage both in regard to their wide horizon and its
rational integration. In so far as the richness of their field is concerned, it should be observed that
elementary algebra and analysis of Descartes, Newton and Leibniz was followed not only by the calculus of
probability of Pascal and the combinatory analysis of Leibniz, further developed by Boole, etc. but also by
the higher versus abstract algebra and analysis of our century, as well as by the geometry of curved space,
the theory of groups, then the topology, etc. The progress is indeed tremendous. One advantage has been,
maybe the evolution towards the structural interpretation. Another one has been, to be sure, the successful
axiomatization, which had, however, its disadvantages generated by too much separation between its
elaboration in mente and that in re, which lead to so many unavoidable antinomies.
The evolution of the logical organon has been less fortunate. Certainly because of the complexity
of its problems. Nonetheless, some of the guiding principles of Goethe’s theory on the original
phenomenon, of Hegel’s dialectics and of Husserl’s phenomenology, etc. have proved their value, too.
Their further development is an imperious necessity. Mathematical logic is in every case only a formal one
and therefore the general logic is to be developed. Its development, however, has to be in the context of
meaningful interconnectedness of phenomena and ideas with a certain direction of evolution and flexibility
of individuation. The elaboration then has to be in reciprocal integration with that of mathematics on one
hand and with the empirical sciences of Nature, Life and Culture on the other. The concept of structure is
its basic category, too. It is required by the logical coherence of facts and theory, both in mente and in re,
because the mathematical instrument and the logical organon can never be divorced from the empirical
sciences of Nature, Life and Culture to which they apply. In consequence, mathematical determination is to
be corroborated with the logical one on one part and then, both of them are to be corroborated with the
empirical sciences, on the other part.
THE CONCEPT OF STRUCTURE
The concept of structure is - as I have just observed before - the most fundamental category of
modern science, of the science of our century in every case. By its very definition it is a relational system,
as Tarski has so rightly asserted.
In such conditions, it is a totality with a totum or a unity in multiplicity, which has to be defined
both substantively and relationally, as Cassirer said. It should also be added that concrete structures of
matter, life and society are in continuous change, generating both evolution and regress and therefore have
to be determined processually, too. This means that they require extensive, comprehensive and
evolutionary determination of both mathematical and logical order. The extensive determination
approaches their variation in terms of similarities and dissimilarities, which are a combination of generality
and individuation. The intensive versus comprehensive determination approaches the relations between
parts in their meaningful interconnectedness in terms of particularity and universality. The evolutionary
determination deals with their processuality in time in terms of causal and prospective connection in order
to define the continuity and discontinuity of their evolution or regress. Since generality, universality and
continuity are integrating reciprocally with their degrees of individuality, particularity and discontinuity,
the structural determination is by its very nature a dialectical one.
The nature of a structure depends, however, not only upon the different modes of organisation of
the parts in their wholes, but also upon their degrees of interconnectedness which go from null connection
with independent variables to full connection with completely dependent variables. The notion of set upon which some mathematicians want to build the whole architecture of their speciality - seems to define
these special cases of structures, which are simple totalities without a totum, because the relational
interconnectedness of parts is zero. In fact, Cantor himself considered the notion of set as equivalent to that
of class. Under such conditions, he has defined the concept of set as a totality of objects or beings with
common attributes. The relations between its terms are those of simple contiguity in space and succession in
time, so dear to Wittgenstein. According to both of them, there are merely these relations which are
accessible to formal elaboration with full exactitude and without logical contradictions. The dream,
however, proved to be impossible. Nevertheless, some mathematicians still persist in it. Certainly, because

of the same hope in the axiomatic elaboration in terms of independent postulates, which seems to be the
simplest one. The dialectical versus structural foundation of mathematics, as well as the intuitionist one,
took a more realist point of view and worked with the category of structures versus relational systems with
various modes of conjugation between the parts in their wholes on one side and with different degrees of
integration versus coherence of the same parts in the same wholes on the other side. Under such
circumstances, the notion of system might be applied not only to the abstract structures of mathematics in
mente, but also to their equivalent structures with concrete character in re.
From this logical standpoint, however, the relations of simple contiguity between the singulars in a
class or set are meaningless. Meaningful are only the relations of the parts in a system versus structure or
wholes with certain well defined functions. The function of the heart, for instance, is that of the blood
circulation, while the function of lungs is that of the oxygenation of the blood and the elimination of its
carbondioxide. The functions of two different organs are completing each other reciprocally.
INDUCTIVE, DEDUCTIVE AND PROCESSUAL
ELABORATION OF SCIENCE
The concept of set, defined as a class of objects or symbols with common attributes and with
relations of simple contiguity, is accessible to an axiomatic elaboration with a deductive methodology. Yet,
with unavoidable contradictions on which it is not necessary to insist because they are too well known.
What should be observed is only the fact that from logical point of view there is not the least possibility to
assert that the small infinite is larger than the great one, as Cantor claimed, because the singulars of the class
taken as pure punctual locations refutes such a quantitative estimation. Therefore, the criterion for this
quantitative discrimination is lacking. In such conditions, in one and the same point without any content
one can place an infinite number of other locations without contents and so on. Needless to say that these
situations take place only in the abstraction of our mind and not in the concrete reality of the world.
When the notion of structure is conceived as a relational system, that is to say as a certain totality
with a totum and with a well defined content, then its scientific determination is accessible to both inductive
and deductive elaboration. As regards the proportion of these two determinations, it might vary very much.
Under such circumstances, the axiomatic elaboration prevails in the systems of our mind when the content
of the terms tends towards zero and the relations between them are nearest to those of simple contiguity and
succession. In the concrete structures of empirical sciences, however, such cases do not occur and therefore
the axiomatic elaboration with its deductive judgements is to be completed with the inductive elaboration,
solicited by the concreteness of the structures with a qualitative minimum. Needless to say that the structures
of atoms in quantum mechanics illustrates such a system of determination. The inductive determination
plays a greater role in the case of molecules and tends to be dominant in biological, psychological and
social-cultural structures.
The axiomatic elaboration of various sets, taken as classes of pure symbols or terms deprived of
any content, is only mathematical; the inductive and deductive determinations of concrete structures versus
physical, biological, psychological and social systems are both mathematical and logical. The proportion of
logical determination depends upon the meaningful intraconnectedness of the parts in their wholes with its
direction of evolution and with a certain degree of individuation.
It should be observed that in the case of pure punctual locations extensive and comprehensive
determinations are reversible operations and therefore the elaboration of a single one suffices. Because of
this reason most mathematicians do not make any distinction versus discrimination between the arithmetical
operations with natural numbers - which from logical standpoint is an extensive determination of singulars
in a class - and the geometrical determinations of various structures - which from a logical point of view is
a comprehensive determination of a whole through its parts.
A similar reversibility occurred in fact in Aristotle’s logic when the extensive determination meant a
distribution of attributes in various species and genera, while the comprehensive one signified its inverse
operation of adding them in the singulars. Under such conditions, however, both determinations were
operated comparatively in terms of similarities and dissimilarities with the help of the principles of identity
versus contradiction with excluded tertium. In the logic of the Stoics, however, the situation has changed
because the comprehensive determination was operated in terms of analysis and synthesis with the principle
of universal interconnectedness. In Aristotle’s logic both determinations were substantival and attributive.
In the logic of the Stoics, however, the comprehensive determination is relational.
Regarding the evolutionary determination both logics accepted the same point of view, namely the
simple repetition in time of the determinations in space.

It must be also mentioned that Aristotle gave priority to the extensive determination of the order of
classes in terms of which he also resolved the comprehensive determination of the structural order. The
process of the arithmetization of analysis, attempted by Weierstrass, meant the same reduction of the
comprehensive determination to the extensive one. The interpretation of the whole field of mathematics
through the structures of advanced versus abstract algebra took the opposed way and tried to interpret the
extensive determination of the “atomist“ numbers through the algebraic structures. Topology follows the
same way. It must finally be mentioned that in the ancient science truths emerged instantaneously from
various propositions. So were born Apollo and Minerva from Jupiter’s head. In modern science truths are
emerging from complex theories in a long and laborious way. At the beginning they are just like little
children who are growing up gradually. Therefore, they require a long chain of inductive and deductive
judgements in space, combined with causal and prospective connection in time, of a logical and
mathematical nature all of them. Consequently, they are not so much the product of mathematical versus
logical propositions as they are the fruits of complex theories, elaborated both mathematically and logically
in the course of long intervals of time. In the same way are elaborated the works of art and literature, too.
Goethe wrote Faust in twenty years and Einstein improved continuously his theory of relativity during the
whole of his life. Therefore, the elaboration of truths is mainly processual, being the result of a long
inquiry. It is for this reason that John Dewey has conceived his logic as a “theory of inquiry“, too.
Consequently both our notions and judgements are first of all processual structures in evolution. Their
substantival nature and functional interconnectedness are merely its adjacent.
One must also add that this long and laborious process of scientific inquiry is rather similar to the
development of a symphony performed by a complex orchestra with numerous instruments. It also needs
many rehearsals, i.e. repetitions when the conductor versus the scientist attempts one or another solution. It
is indeed a long process of learning and thinking with multiple trials, successes and errors, in which the
completeness of determination and elaboration appears only at the end.
In this long and complicated process of trials, errors and successes, inherent to the scientific
investigation, important then are not only the experimental methodology with the mathematical treatment
of its results and with the logical elaboration of its theories, but also the personality of the research worker
with his scientific training on one hand and with his bio-psychosocial structure on the other. Experimental
methodology, mathematical instrument and logical organon are only his tools; the agent is himself.
In ancient times scientists worked mostly alone and the observation was their only methodology. In
such conditions the concept of totality defined not only their thought, but also their existence as isolated
individuals. Since the last half of the previous century the research workers have been developing their
activity in the numerous and various institutes of research which organise their activity. Under such
circumstances the concept of totality with a totum defines not only their thought, but also their social
conditions of working. Important then is not only the social organisation of the different institutions of
research, but also that of the society itself with its economic, political and cultural structures and
organisation. Needless to say that without political freedom and social justice science and arts cannot
progress. Hitler and Stalin have proved it. Up to the third decade of our century psychology was mainly a
German science. Hitler destroyed its glorious tradition in one year.
Important is also the harmonious development of the culture with all its value. Without it the
creative activity in science and art is not possible.
Yet experimental methodology, mathematical instrument and logical organon on one part,
economic welfare, democratic organisation and cultural development on the other part, represent merely
the necessary conditions of scientific activity. Its agent remain the human personalities. However, a few of
these personalities only, namely those with special vocation for which they sacrifice the best of their whole
life. I underlined the last words because the process of the so called inspiration in art and science engages
not only our conscious activity, but also our unconscious one, as Poincaré and Haddamard have claimed
even in the field of mathematics, where the cold rationality plays the most important role. Nevertheless,
even in this field, a certain emotional logic is present and asserts its role. In the process of the mathematical
intuition in every case! The presence of the emotional logic is felt still more in human, social and cultural
sciences; in the understanding of their complex structures in evolution especially. Therefore, one has to
avoid only the negative idols of Bacon, that is to say the various prejudices, and not the daring hypotheses,
which finally lead to the truth. A belief in these working-hypotheses is always necessary and has an
emotional bias, too. In fact sine ira et studio does not mean sine love of truth. The beautiful myth of the
harmonious dance of the three Muses symbolising Truth, Justice and Beauty, is also too wonderful to be
disregarded.

P a r t II

EXTENSIVE, COMPREHENSIVE
AND EVOLUTIONARY
DETERMINATIONS

Chapter VI

EXTENSIVE DETERMINATION
In his stimulating study, The Scaffolding of Personality, which appeared in Psychology as a
Science, edited by S. Koch, Professor H. Murray differentiates between general, typological and individual
traits of human personality. The first ones are, according to him, common to all individuals and therefore
are the object of general psychology; the second ones are common to certain groups of individuals and
consequently are the subject of typology; the third ones are unique to each individual and as such are
approached by the psychology of personality, as conceived by G. W. Allport, who was H. Murray’s
colleague and friend at Harvard University.
These clear cut discriminations between the above three categories of traits, generating three
branches of psychology seem to be - at first impression - rather conclusive. When analysed closer,
however, they prove to be one sided because they take into consideration only the substantival and
attributive aspects of psychological phenomena and ignore the relational and functional ones. Or, the
substantival content of the psychological structure, represented by its drives, abilities and traits, is more or
less the same in all psychological branches - be they general, typological and individual versus normal,
pathological or criminological a.s.o. What differs are mainly their degrees of development and modes of
conjugation, that is to say their structural and functional relationship which determine their different
organisation and evolution. About the same is the construction material of various buildings. What varies is
their style which might be Gothic versus Baroque or Modern. Different is also the fact that some of the
buildings are smaller while others are skyscrapers.
The criteria of discrimination between various branches of psychology are then chiefly
methodological and not phenomenological. Indeed in all branches of psychology the same phenomena
appear, yet their methodological point of view is different.
Galton, Binet and then W. Stern, who wrote the first treatise of Differential Psychology, have
adopted this criterion. Differential psychology approaches the same aptitudes, functions and traits, like
general psychology, but their frames of reference are different. General psychology focuses on their
general aspects, while the differential one pays attention to variation.
In fact Aristotle himself had seen the problem of psychology in the same light, but of course
through the filter of his own theory and methodology, specific to his epoch and logic. Indeed his theory of
the three faculties - cognition, emotion and volition - is elaborated from the point of view of general
psychology. His characterology, however, approached the same topics from the standpoint of their
typological and biotypological variation. The same way of dealing with the problems of life was adopted
by Hippocrates. The humoral secretions are approached from the standpoint of general biology and the
theory of the four temperaments and of the physic and apoplectic biotypes are approached from the
typological point of view. Hippocrates and Aristotle, however, neglect the individual differences because
according to them scientific determination begins only with the differentia of species and continues with the
higher degrees of general knowledge of various genera. The individual differences are left to the field of
literature and art. Yet, with the help of the new logic and calculus of probability, modern sciences have
brought them under the possibility of lawful determination, too.
LOGICAL DETERMINATION OF THE ORDER
OF CLASSES AND SUB-CLASSES
Seen with our eyes, the world appears a totality of objects and beings versus singulars, situated on
the surface of the earth and under the stars of the sky. Seen through microscopes and telescopes one
perceives it as a totality with a totum or as a unity in the multiplicity. Under such conditions there is no
wonder that human intelligence started by describing the various singulars in terms of their attributes and
by classifying them in accordance with the presence versus absence of these attributes. Thus the first order
of Nature, Life and Culture was the extensive one of classes with its various species and genera. Its

methodology was that of comparison operated with the logical principles of identity versus contradiction
with excluded tertium, applied to the differences of species and to the resemblances of genera. This
extensive order of classes suited Aristotle’s botany and zoology, after which it was modelled. Aristotle
adapted it, however, to all sciences and considered it the prototype of any order. The substantival and
attributive determination were operated with his predicative logic.
Yet, this extensive determination of the singulars in their classes and subclasses was not suited for
the determination of the earth itself, which appeared to Empedocles as a combination of soil, water, fire and
wind. Therefore, it required another determination, namely the comprehensive one, in terms of analysis
and synthesis, applied to the interconnectedness of the parts in their wholes. The same analytical
determination was adopted by Pythagoras’ arithmetic, Euclid’s geometry and Archimede’s statics. Its
success was so great that Descartes considered it the only scientific determination and Newton was in full
agreement with him. Consequently, Euclid considered the line as a sum of points, the plane as a
juxtaposition of lines and the volume as a superposition of planes. Similarly, Descartes and Newton
determined the differences between physical bodies by attributing them to the various combinations of
different atoms, conceived as the last indivisible units. The same analytical explanation was adopted by
Bacon, but the determination of his Novum Organon was supposed to be logical too and not only
mathematical.
Descartes’ Discourse on Method asserted only the mathematical one. We shall discuss their
differences in the next chapter.
As regards the order of classes, it was already discussed in connection with Aristotle’s logic and
commented upon so often afterwards, that there is no reason to repeat what has been already said. What we
want to remember are only two facts, namely that
a) the discrimination between classes takes into consideration merely the presence versus absence of
attributes and makes full abstraction of their degrees of development, and consequently,
b) it works only with the principles of substantival and attributive identity versus contradiction with
excluded tertium and ignores that the notion of similarities and dissimilarities accepts by its very definition
the excluded tertium. Consequently, their adequate instrument of approach and determination is only the
calculus of probability. The curves of variation, which express the laws of probability are working, indeed,
with an infinite number of intermediate values of truth and not only with the dichotomic ones of the
traditional logic in white or black - so to say - which admits only two, verity versus falsity.
The above restrictions of Aristotle’s logic are, however, contradicted by the empirical facts and
actually are operating only in our mental constructs and not in re. Or, our mental constructs have to be in a
one-to-one correspondence with the objective structure of concrete reality, which is their chief model of
elaboration.
To these observations, correlating together in a reciprocal way, one should add two others.
According to the main findings of contemporary science.
c) the singulars in various species and genera are not independent and interdependent are also the
species and genera, as the ecological researches of our days show. In such conditions
d) the substantival and attributive determinations have to be completed with the relational and
functional ones that determine their interdependency. Both of them then are to be integrated in the
evolutionary determination.
Needless to say that in the context of the principle of universal interconnectedness the aptitudes
and drives of our personality depend not only upon its structure, but also upon that of its society which is
“its world“, as professor H. Thomae from the University of Bonn so rightly claims in his work, Personality
and its World. Thus, the traits and drives of individuals are to be interpreted as different modes of
conjugation with their society. This reciprocal determination between the individual and its world is the
basic feature of the existential psychology, inaugurated by Heidegger and Jaspers. Their inspiration goes
back to Brentano’s functional psychology and to Husserl’s phenomenological psychology. A similar
interpretation was promoted by Parsons and Shils in The General Theory of Action, written in collaboration
with Tolman, Allport, Murray, etc.
Murray and Kluckhorn adopt the same point of view in Personality in Nature, Society and Culture.
The fact that the order of classes of various species and genera did not have any value for the
understanding of human beings was recognised by Aristotle himself. Therefore, in the context of human
species he introduced further discrimination between its different types or characters, as he calls them. The
new determinations appear in his characterology, modelled after his zoology. According to his
observations - and to those present in the folklore of primitive people - some human individuals resemble
lions or foxes versus wolves, rabbits or even pigs, etc. Similar similarities exist between the morphological

constitution of the human head and that of the various birds, of the birds of prey especially. The strange
fact is that these morphological resemblances bring with them some psychological and social ones. This
means that individuals with lion like heads seem to have his courage, those with the fox like heads seem to
have his treacherous behaviour, etc. Hence the appearance in various mythologies of human beings with
heads of lions, foxes, wolves as well as with those of eagles or ravens, etc. To what extent these archetypes
are reflecting the traits of the respective animals or birds, it is hard to say because no scientific investigation
is available. From the point of view of our discussion the only relevant fact is that the archetypes of the
primitive folks are elaborated in the context of the same order of classes, which according to Aristotle was
the original one. Aristotle was so convinced of the value of truth of this order of classes that he applied it
even in his Physics. Thus the fall of bodies was explained in its context. Bodies with much soil and water
were falling down on the earth because they belong to its class and those with more wind and air were
rising to the sky because they belong to its species. There is no wonder, therefore, that both Descartes and
Bacon in particular make so much fun of these false interpretation of physical, biological and human
phenomena in the frame of reference of the class order.
STATISTICAL DETERMINATION
OF INDIVIDUAL DIFFERENCES
In opposition to the logical determination of the order of classes and sub-classes is the statistical
determination of individual differences. It takes into consideration the degrees of development of these
attributes, that is to say the quantity of their quality. The qualitative distribution of various attributes among
different species and genera was a logical determination. The quantitative determination of the degrees of
their development is a mathematical one. This mathematical determination, however, does not appeal to
arithmetics and algebra, like the psychophysical laws of Fechner, Weber and Wundt, but to the statistical
methods, founded upon the calculus of probability. The chief credit for introducing them in biology and
psychology belongs to Pearson. The first encounter of arithmetical and algebraic determination of
psychophysical measurements with the statistical estimation of their variation appears in Cattell’s Ph. D.
dissertation, elaborated in Wundt’s psychological laboratory after his previous studies with Galton. Owing
to his training with Galton, Cattell paid due attention not only to the arithmetical mean of psychophysical
measurements, that were in use in Wundt’s laboratory, but also ti its mean variation, that was in use in
Calton’s laboratory. In this way the mathematical elaboration of psychophysical methods, applied by
Fechner in accordance with the physical model, met with the statistical estimation of biological and
psychological variation, inaugurated by Galton and further developed by Pearson. As the basis of this
statistical estimation was the assumption that biological, psychological and social variation is in accordance
with the theoretical curve of probability, defined by Gauss and applied with complete success to the
occurrence of random errors of various measurements.
Was this assumption correct? The fact that until now the huge majority of correct cases has proved
it, is considered a confirmation. It is nevertheless true that a lot of infirmation have also occurred and
therefore, the discrimination between the laws of variation and that of the probability of random events has
to be reconsidered and reanalysed.
To demonstrate the discrimination between them let us analyse again Galton’s experiment with a
box with a great number of balls of equal size and weight that fall through a certain hole adequate to their
size, on a perfectly plane surface and arrange themselves on the wellknown bell of Gauss. If the weight and
the spherical size of the balls are not perfectly equal, then the full correspondence between their
arrangement and the theoretical curve of probability ceases to exist. Similar changes are occurring if the
surface is not perfectly plane. Therefore, the law of normal probability applies only in the above well
defined circumstances of full equality of size and weight and of complete independence of variables.
In such conditions it concerns only the position of the balls, which can be anyone in all the possible
ones. The reason of this independence and freedom of position is to be attributed to the fact that the balls in
Galton’s box are a simple multitude versus set, with relations of strict contiguity and succession, deprived of
any structural interconnectedness.
Are these conditions also valid in the biochemical structures of the molecules of DNA and in the
biological structures of the genes in their chromosomes? Certainly not, because biochemical and biological
structures are by their very definition multitudes with a certain unity or totalities with a totum and
consequently their relations are not those of simple contiguity, but those of functional interdependence.
Under such circumstances, Watson and Crick felt the necessity to interpret them through the model of
logical arbors because otherwise the determination of the various patterns of their structural organisation

was not possible. Due to this structural organisations, the position of the atoms in their molecules of DNA
and of genes in their chromosomes are not just any ones, like those of the balls in Calton’s box, but only
some ones, namely those specific to the structural organisations of their wholes.
It is nonetheless true that the number of these choices is very great because hereditary attributes and
functions are associated with constellations of genes and not only with a pair of them or with a few pairs of
them. Consequently, the atoms in the molecules of DNA and the genes in the context of their chromosomes
still have a lot of degrees of freedom to combine with other ones in accordance with the law of probability
of random events. As regards structures of molecules or chromosomes, they are, however, not so much the
results of the random combinations of their parts, but more so the product of the new biological lawfulness,
which determines the conservation and development of the organism itself. These new biological laws are
those of functional intraconnectedness with a certain direction of evolution or regress and in a certain
individuated form. Consequently, they are to be explained only through their modes of structural
organisations in a congruent way and through their different modes of transactions with their world versus
environment in a harmonious way. As such, they require not only the judgements of the simple assessment
of facts, accessible to mathematical determination, but also the judgements of value, accessible only to
logical determination. These judgements of values have to discriminate between positive and negative
integration of the variables in their structures, with their positive versus negative adaptation to the
environment in view of their evolution or regress.
The dependence of the position of various genes upon the structures of their chromosomes is also
the determining cause of the fact that the position of singulars in the curves of variation of the different
variables is never the same, as R. A. Fischer’s study of variance shows. The various constellations of the
genes in their chromosomes are also explaining the structures of various organs and functions in the
organism and the structures of different abilities and traits versus factors in the mental organisation. They
are not the product of random constellations of various elementary units, as most psychologists believed at
the end of the last century, but the results of the biological structures of chromosomes on one hand and of
the environmental and social condition on the other.
DEGREES OF DEVELOPMENT, MODES
OF STRUCTURAL ORGANISATION
AND MODES OF TRANSACTIONS
When the curves of variation are applied to sensorial and psychomotor abilities, like the accuracy
of our vision or hearing versus the speed of our actions and reactions, then they express their degrees of
development, accessible to mathematical determination. In such cases one can also say that these degrees are
equal intervals. In other words, their units of measurement and variation are rather near to the interval
scales of physics, which were the model of the first psychophysical measurements. Under such conditions
one unit of measurement was equal to other ones and therefore it was possible to assert that the hearing of
one person was more or less two times better than the hearing of another person, etc.
When the curves of variation are applied to general intelligence or to personality traits and
functions then this arithmetical determination is less valid because the degrees of development are both
quantitative and qualitative, and not merely quantitative, as in the case of sensorial and psychomotor
abilities. The new qualitative differences are generated by the new structural organisation of the higher
intelligence, which are occurring along its development. People with low degrees of intelligence, for
instance, are perceiving the world as a rough order of bodies and organisms belonging to different classes
versus species and genera. People with higher intelligence are perceiving it as a structural order of
composition. The extensive discrimination between various singulars is then in terms of similarities and
dissimilarities and does not include judgements of value. The intensive versus comprehensive
determination of the structural order is in terms of interconnectedness between parts and part on one side
and, between parts and their wholes on the other side. The co-operation between the various parts as well as
that between parts and whole might be congruent or full of conflicts; symmetrical versus asymmetrical, etc.
Consequently, its assessment is not only a simple observation, but also a value estimation. Persons of low
intelligence notice the mere differences in height or weight between individuals; those of high intelligence
also notice that some individuals are too heavy or too tall and conversely. The higher degrees of
development of intelligence go hand in hand with the superior modes of organisation of the judgements
and therefore the assessment of their variation has to be both mathematical and logical.

Yet, human personality is not a solipsistic being and therefore the degrees of development of his
traits and abilities, as well as their modes of structural organisation, depend not only upon his own
hereditary equipment, but also upon his various modes of transactions with the environment and the
society. Therefore, human traits and functions are not treated as simple attributes of persons, taken as
isolated substantives, but as modes of conjugation of the individuals with their society. They are, indeed,
the product of both heredity and education. The merit of pointing out the necessity of treating human
behaviour and conduct as a functional transaction with its world goes back to the functional psychology of
Brentano and then to the phenomenological psychology of Husserl and to the existential psychology of
Heideger and Jaspers, all of them under the influence of Brentano. The notion of transactional psychology
of Cantril and Ittelson goes back to John Dewey, who took his inspiration mainly from Hegel.
Thus to the various modes of biological and psychological organisations of cognition and
motivation we have to add the various modes of transactions in family, profession, society and state. They
also are to be treated both logically and mathematically.
DEGREES AND MODES OF INTERCONNECTEDNESS.
INTEGRATION VERSUS DISINTEGRATION OR CONFLICTS.
The curves of variation, statistically elaborated, take into consideration only the substantival content
of abilities and the adjectival attributes of traits. They leave out of determination their degrees and modes of
interrelationship. The degrees of interrelationship are approached by the correlation coefficients. Yet, they
also make abstraction of their modes of interconnectedness. Consequently, the calculus of variation and
covariation concerns only their quantitative aspects and leaves the qualitative ones in charge of logics. The
general aspects of the modes of interconnectedness appear, however, in mathematical logic and in factor
analysis. Their individual and specific aspects as well as their qualitative structures are still left in the field of
qualitative versus general logic, which focuses its attention on the meaningful relationship between
generality and specificity on one hand and between parts and their wholes versus universality and
particularity on the other.
As regards the degrees of interrelationship, they vary from -1.00 to +1.00 correlation. Under such
circumstances zero correlation defines simple totalities without a totum because their variables are equal and
independent. Positive correlations define the multitudes whith a certain unity and negative correlation
determines the various degrees of opposition between the units of multitudes, which end with the fight of
each one against all the other ones.
The correlation coefficients themselves, however, are not in the situation to discriminate between
the concepts of similarity and dissimilarity and those of relationship versus lack of relationship, that operate
on different planes and are not reducible to a common denominator. There are, indeed, a lot of individuals,
almost identical as physical bodies, who live in different towns and countries, who are not acquainted at all
and lack any relations between them. They are similar, but not related. What is then determining the
coefficients of correlation: the covariation of similarities or the correlation of related and dependent
variables? There is only the logical instrument that can give an answer.
The process of disintegration itself is generated not so much by the lack of interrelationship as more
by the fight between opposed drives and norms. They are expressed through negative correlation and
negative significances, which contradict the adaptation of the being to its environment and its
development. Clinical psychology focuses its attention mainly on the conflicts. Experimental psychology
with statistical determination put the accent on the harmonious co-operation of hereditary drives and social
values. A synthesis between their opposed approaches is necessary. It has to be done with the help of logic.
In fact all our life is under its influence, which requires the reduction of tensions and the increase of logical
significances of positive value. In consequence, under the influence of logical harmony and mathematical
symmetry is not only the knowledge of life, but life itself. Of course, without the possibility of full success,
yet with continuous aspiration toward it, as Goethe said in Faust.
HEREDITY AND ENVIRONMENT
Human variation is not only the product of heredity equipment, but also the result of educational
and social impact. In fact, human personality and society are not isolated and opposed variables, as Hobbes
and Nietzsche thought, but interconnected structures, that determine themselves reciprocally, as John
Dewey asserts in his transactional social psychology. For a similar interpretation plead Parsons, Shils,
Tolman and their collaborators in The General Theory of Action and Murray and Kluckhohn, the editors of

Personality in Nature, Society and Culture. And, of course, Cantril and Ittelson in their transactional
psychology. In consequence, human abilities and traits are not only the functions of individuals, but also
the functions of society. This does not mean, however, that their role is equal. The role of heredity is
greater in sensorial and psychomotor abilities and sometimes even in the case of the intellectual ones, as
well as in the case of certain temperamental traits. The role of education prevails in the social attitudes. The
majority of personality traits seem to be in an intermediate position.
Are the social attitudes and character traits following the same curves of variation, as those of
sensorial, psychomotor and intellectual aptitudes? In some cases yes and in others not. When social
influence is a function of personal relations between various individuals, who are not members of the same
family, work community, social class or church, then their variations near the normal curve of probability
because such social relations are more at random. If social influence is that of the institutions with a higher
degree of interconnectedness, then its variation follows the norms of these institutions and inclines toward
an asymmetrical distribution in favour of the values promoted by the respective institution. In
consequence, we have one curve of variation for the attitude toward the church in a population which
attends its Sunday services rather regularly and quite another one in a population which does not attend
these services at all. The same situation seems to be true for the attitude toward political affiliation. Similar
asymmetrical variation occurs in the case of character traits, like honesty, reliability of word and conduct,
etc. In fact, the scope of education in family and school is to make all pupils honest and reliable citizens,
moving them all, so to say between +2.00 and +3.00. Our investigations on the professional integration of
workers in a great number of factories indicate similar asymmetrical variation in favour of the higher
degrees of integration. It is also to be observed that the integration of people after the age of thirty is better
than that of people under this age. The integration of married people is still better than that of the
unmarried ones. The best integration seems to be that of workers with higher responsibilities toward their
children. The professional integration also varies in relation with the conditions of work, which are more
unfavourable in siderurgy, less unfavourable in metallurgy and so on. The integration of sewing machines
is better than that of weaving mills, where the work is harder because one does it by staying on his feet with
the obligation of uninterrupted running and in a more polluted atmosphere.
When one considers the study of values undertaken by Allport, Vernon and Lindzey, if one accepts
the reciprocal exclusion of the different values, as the above authors did, then the attitudes towards the
respective values tend towards a polymodal variation. If one accepts the collaboration between them advocated by Spranger - then their variation might be unimodal or bimodal and with rather obvious a
symmetry in favour of one or another value.
In order to discriminate and understand all these deviations from the normal curve of variation one
has to appeal to the logical organon which focuses its attention on such meaningful interconnectedness.
In virtue of these logical criteria I have also tried to measure the attitudes of workers towards their
family, work community, social class, church, nation and state instead of those towards the abstract values
of Spranger. The validity and reliability of the new method of assessment were much more satisfactory.
This means that the discrimination between values is characteristic merely for highly sophisticated people,
while the discrimination between the family, community of work, class and nation is common to all
individuals.
ID, EGO, SUPEREGO VERSUS NATURE, ROLE, MASQUE
In order to understand the impact of the social condition upon the hereditary nature of the
individual one has to consider not only the structure of society with its division of labour and hierarchical
levels, but also the structure of individuals in terms of their inborn equipment and social norms and values
between which they attempt a synthesis. If this synthesis succeeds, then the person is both healthy and
honest; if the synthesis does not succeed then the person becomes mentally ill or with antisocial behaviour.
Lombroso and after him most psychiatrists and a rather great number of criminologists are of the opinion
that mental diseases and antisocial behaviour go hand in hand. Actually, the correlation between them tends
to be a general rule only in the case of the feeble-minded people. Otherwise, mental diseases and antisocial
behaviour have more or less their own lawfulness. Mentally sick people, for instance, are in general the
victims of their own education and consciousness, which were both faulty and exaggerated. In
consequence their conflicts are merely between their conscious drives and their conscious hypermoral
norms. Persons with antisocial behaviour are by their very nature more aggressors than victims and are
damaging a lot of harmless people. To compare them insistently with mentally sick individuals is to
diminish their responsibility of which they are nevertheless conscious. Their conflict is merely between

their consciousness and behaviour.
In all probability, the most adequate system of references for the interpretation of mental diseases
seems to be - at least up to now - Freud’s discrimination between the drives of the Id, the social norms of
the Superego and the Synthesis of Ego. The drives of the Id are mostly unconscious. The social norms of
the Superego have also a great deal of unconsciousness. Therefore, conscious is only the Ego with its
somewhat fantalizing effort to find a modus vivendi between the amoral drives of the Id and the
hypermoral norms of the Superego. If this synthesis succeeds we have healthy and honest persons. When
this synthesis does not succeed - and the drives of the Id are oppressed and suffocated by the hypermoral
norms of the Superego - we have mentally sick people. When the synthesis does not succeed and we have
the tyranny of the Id upon the Superego, we have persons with antisocial behaviour.
Up to this point the opposition between mental disease and antisocial behaviour is more or less
adequate, yet not satisfactory because the true core of differences between them resides somewhere else,
namely between the defence mechanisms of the mentally sick people on one side and between what I
should call attack mechanisms of the persons with antisocial behaviour on the other side.
The main function of the various defence mechanisms of ill persons is to convince themselves that
they are not ill. Therefore, they introject into their own structure the virtues of others and project their own
defects upon other persons. Thus they transfigure the objective reality in a false and subjective one, that
suits them better. They also try to impress and convince others that they are much superior or at least some
beings quite apart. In a lot of cases they identify themselves with some more distinguished personalities
whom they imitate in order to convince themselves - and the others - that they are similar with these well
known personalities. In all these situations they assume a certain social role, which they don’t have, and act
in a certain way to convince themselves and the others that this superior social role is not a masque, but
their own role.
I have used and repeated many times the expression “to convince themselves and the others“ just in
order to make clear that mentally ill people are persons of bona fide who believe in their role playing and
masque because they are not conscious of them. The situation of the people with antisocial behaviour is
quite the opposite. Their masque is consciously played and the goal of their acting and of their lies is to
cheat, steal and even kill. Therefore their bona fide is lacking.
Under such conditions, their consciousness and behaviour are better interpreted in terms of Nature,
Role and Masque and not in those of Id, Ego and Superego, The notion of Nature is identical with that of
Id, but the concept of Role is equivalent with that of Ego only when the Ego is healthy and the Role is
authentic and not false. The Masque of people with antisocial behaviour is by its very nature a false Role
with dishonest intentions.
There are, however, social and political situations when the Masque itself is played in the interest of
personal freedom and social justice because the social order itself lacks justice. This was the case of Hitler’s
and Stalin’s odious dictatorships.
What kind of social attitudes are we measuring in such conditions? And what kinds of human and
social variation are we perceiving and representing? That of the social Role or that of the Masque? There is
no doubt that in the case of all dictatorships the people are asserting that of the masque because the honest
and sincere answers imply the risk of losing their job, and even their liberty.
Under such conditions the assessment of social attitudes is possible merely in democratic countries
with freedom of opinions and is impossible in other countries where the free expression of the opinions is
not admitted. It is for this reason that I doubt the sincerity of answers of the people from dictatorial
countries to Cantril’s questionnaires about the pattern of human concerns although the questionnaires
themselves have been so well elaborated.
Why do the citizens from dictatorial countries not revolt? Because one cannot fight against
armoured tanks and armoured cars with sticks. In the majority of cases then the dictatorships are imposed
by imperialist countries, which do not hesitate to interve. In fact, politics and ethics are seldom parallel
because Machiavelli’s methods are at least up to our days more frequent than Dante’s versus Woodrow
Wilson’s principles of Truth, Freedom and Justice for all the people and all the nations. It is for this reason
may be that for a very long period of human history to have mind - mens - and to lie - mentire - have been
expressed through the same root.
Is then the lack of honesty and courage in telling the Truth, in the service of Freedom and Justice, a
prevailing fact? No, some exceptions still exist. But the prisons are waiting for them. And finally death, too.
It is also true, however, that if Christ had not died on the cross, his ideas might not have won! Since
then there have been hundreds of thousands who followed his example and tragic destiny, too. The small
yet increasing gain of Ethics over Politics is the sore fruit of their tragedies.

Under such conditions the assessment and measurement of social opinions is not only a problem of
logic and mathematics, but also one of social organisation. Therefore it is no wonder that psychology and
sociology are flourishing only in democratic countries. The dictators hate the theories of inferiority
complexes which are at the basis of their cravings for inhuman superiority. It is for this reason that Freud
and Adler have been deeply disliked both by Hitler and Stalin, who prohibited the teaching of their works.
For certain periods of time both psychology and sociology were banned.
SUBSTANTIVAL AND RELATIONAL VARIATION
Unfortunately the curve of probability has been applied up to now only to the substantival and
attributive variation of various traits and abilities and left out of determination the variation of their
relationships, approached by the calculus of correlation.
The correlation coefficients, however, measure merely the degrees of relationship between
different variables taken isolated and do not assess the variation of the degrees of relationships themselves.
Factor analysis meant a step further and approached the structures of these relationships, too, yet without
paying whatever attention to their variation.
Therefore, for the time being all we can say is that the relations between various sensory abilities,
like acoustic versus optic acuity, is in general near zero. The degrees of interrelationship seem to be
somewhat higher in the case of the motor abilities, as Werner Wolf and then G. W. Allport and Philip
Vernon have proved. Musical and mathematical talents, verbal ability and the aptitude of painting remain
unrelated. The arts of painting and sculpting seem to be correlated. There is also a high correlation between
mathematical and technical abilities. In what spatial observation, memory, association, imagination are
concerned, according to Spearman they are functions and parts in the general intelligence.
Thurstone, however, contested the general factor of intelligence and asserted the independence of
the primary mental abilities, although he did not take such a definite opposition against Spearman’s theory
of general intelligence, as G. Thomson. For a synthesis between Spearman’s and Thurstone’s theories
militate both R. Cattell and Guilford. Certain significant relations are recognised in the field of temperament
traits on one side and in that of social conduct versus character traits on the other side. On the whole,
however, both Cattell and Guilford, as well as Cantril and Hans Thomae, make the attempt to determine
and interpret the structure of personality in terms of some 8-14 fundamental variables, like introversionextroversion, ascendance-submission, manic versus depressive states of emotionalism, etc. It is only
Eysenck who reduces such lists to general intelligence, introversion-extroversion and psychotic versus
neurotic orientation. Freud on the other side has attempted to define and interpret the structure of
personality in terms of Id, Ego and Superego. However, he did not pay any attention to intellectual factors.
Jung and Adler, as the majority of other psychiatrists versus clinical psychologists, have proceeded in the
same way. The importance of intellectual factors is, however, recognised not only by Eysenck, but also by
Maslow, Rogers, Lecky and others, who were more familiar with the results of experimental psychology.
Under such circumstances all we can say is that the structure of personality is by its very nature a
unity in multiplicity with many levels of hierarchical integration, as my late teacher William Stern asserted
in his Human Personality - Die menschliche Personlichkeit - which was, if not the first treaties of the
psychology of personality, then certainly the first sketch of it. Or, according to Stern perceptions and
reflexes are parts in higher units of cognition and action, namely those of various abilities and traits. At
their turn these abilities and traits are parts of inclinations versus disposition or attitudes, like those described
by Ach and other exponents of the Würzburg’s school of psychology. They indicate certain patterns of
thinking and acting. Above these general dispositions and attitudes is the structure of Ego with its
consciousness of behaviour. Personality, however, is not only its expression but also the result of the
transactions with the social institutions, representing various social and cultural values.
Consequently, its structure is similar to the model of the tree, proposed by Bacon, with its upward
corona of flowers and leaves on one side and with its downward roots deep in the earth on the other side.
In such conditions the degrees of interrelationships are much higher between the few branches approaching
the trunk and lower between the many peripheral ramifications of both roots and twigs. The degrees of low
peripheral interrelationships are more frequent, yet the few degrees of high central interrelationships are
more essential and significant. If one takes into consideration only the low interrelationships between the
peripheral small units one gets the impression that human personality is merely an amalgam of them. This
was the interpretation of atomist and associationist psychology. If, however, one considers the strong
interrelation between consciousness and conduct or those between Id, Ego and Superego, then the
structural organisation of personality is obvious in spite of the fact that the coherence between its different

patterns of thinking and action is far from perfect and certain conflicts between them exist.
The structural relations of personality, however, are not only those of affinitive and
complementary co-operation, but also those of hierarchical integration through intermediate levels of
organisation, as Stern pleaded. Let’s analyse them.
AFFINITIVE AND COMPLEMENTARY RELATIONS
As I have already said in the first part of this work, the affinitive relations are those between the
cells of the heart or of the lungs; the complementary relations are those between the heart and the lungs
themselves, when the division of functions is present. Similar relations of affinitive versus complementary
nature are appearing in the activity of the neurovegetative system. The relations between the cells of the
symphatic versus parasymphatic systems are those of affinitive co-operation; the relations between their
biotonus versus vagotonus are those of complementary co-operation. Pleasantness and unpleasantness, joy
and sorrow are under the same law of dialectical complementarity. Similar laws seem to command the
relations between thyroid and parathyroid, etc. They also seem to apply to the relations of life and death
instincts, love and hate. The most obvious complementarity is, however, that between masculinity and
femininity, so much stressed by Goethe in his theory of the eternal femininity, that never ceases to attract
masculinity. The same relational polarities appear in the structure of atoms. The relations between neutrons
are affinitive; those between electrons and positrons are complementary. According to Durkheim, such
differentiations are present in society, too. The community of language, race, territory, myths, beliefs and
tradition in general illustrates the affinitive co-operations, while the divisions of labour introduces the
complementary co-operation.
The laws of affinitive relations are those of similarities and dissimilarities, operated with the
principle of identity versus contradiction of Aristotle’s logic. The laws of complementary relations are those
of the unity of contrarieties of Hegel’s dialectical logical. It is rather doubtful, however, whether the
division of labour illustrates the same law. Thus the variety of lawfulness seems to be much larger than
Aristotle and Hegel thought.
The curve of normal probability, however, was applied mostly to affinitive relations. Can we then
adequately represent with its help the variation of complementary relations? When the variables are those
of sensory and intellectual abilities, common to both sexes, then the application of the normal curve of
variation is right. When, however, the variables are those specific to each sex, then we have to treat their
variation separately.
The statistical research, however, has approached them with the same methods, without considering
the necessary differentiation between masculine and feminine Eros which, to be sure, is not the same and
requires different items in questionnaires. Or, these different questions and items have been considered only
in the private interviews of the clinical methods. When in my investigation about the integration of men
and women in family and factory I introduced such complementary items, I found bimodal curves of
variation and not the usual unimodal ones. My figure showed this differentiation. In fact one cannot obtain
a colour picture when the film is adequate only for copies in black and white. In the case of feminine and
masculine variation we have tried, however, to discriminate between various traits of feminine and
masculine Eros only with only with cameras in black and white. In consequence, the logical criteria of
discrimination between femininity and masculinity ought to be considered from the beginning, that is to
say in the technique of measurement itself. The chapter about methodology brings the necessary
justification.
Needless to say that similar differentiations of techniques are necessary in all the other
complementary relations, which have been mentioned above. Low intelligence is opposed to high
intelligence and therefore a person cannot be both intelligent and dull. The same person, however, might
have an alternative between strong biotonus and strong vagotonus versus manic and depressive states, etc.
because the presence of ones does not include the absence of others.
Is it possible to apply the correlation coefficients to these comple-mentary relations? It is not an
argument against them because the mathematical determination has been applied with the same exactness
not only to Newton’s law of gravitation, but also to that of Maxwell’s electromagnetic field. The methods
of determination have been, however, different. Up to now, such a discrimination in social sciences has not

been considered.
It must also be noted that in the case of affinitive relations the positive values are those which are
superior to the middle of the curve, while the negative versus undesirable ones are those inferior to its
middle. The complementary relations follow a different law. Their optimum values are those of the middle,
which expresses the harmonious reciprocity of contrarieties.
The last observation, but not the least important one, concerns the affective logic of our sentiments,
based mainly on complementary relations. The harmonious reciprocity between point and counterpoint is
an illustration of them. The same complementarity defines the relations between the various categories of
instruments in an orchestra. Therefore I always had the feeling that music is just a formal logic of our
emotions and sentiments. It is, indeed, an emotional logic of the positive values of life.
RELATIONS OF HIERARCHICAL INTEGRATION
AND THE MULTIVARIATE APPROACH
OF FACTOR ANALYSIS AND TYPOLOGY
In our body elementary particles are parts in atoms, atoms are parts in molecules, which are parts of
the cells and so. with the other levels of hierarchical integration, that are tissues, organs, systems and finally
the body. A similar hierarchical organisation with multiple levels intervenes in the structure of our mind,
both in the field of cognition and that of motivation. The person itself is a part of family, the family is a
part of social community and its members are part of various factories and institutions. The social class, the
nation and the state are their wholes. The structural relations of integration at various levels of hierarchical
organisation seem to be, indeed, the most important ones. They apply to both affinitive and
complementary relations. Max Weber and Pareto have the chief merit of dealing with them. Durkheim
speaks only of the affinitive and complementary relations, while Max Weber and Pareto speak also of their
hierarchical integration. According to them they are the most important ones. The scientific organisation of
the factories as well as that of commercial and administrative institutions is based mainly on them. In
biology and psychology they have been pointed out by various typologies and in the last three or four
decades by the multivariate approach of factor analysis. They are then the leading principles of Rothsker’s
and Lersch’s theories of the strata of personality, promoted by their Schichttheorie. Actually, the same
hierarchical stratifications of the psychological structure have been asserted by the psychoanalysis of Freud
and the analytical psychology of Jung on one hand and by the biotypology of Kretschmer, Pende and
MacAullife on the other hand. The hierarchical organisation of personality is also common to the
psychoanalysis of Ego, elaborated by Anna Freud, E. Fromm, K. Horney, Kardiner and especially E. H.
Erickson, and to the various psychology of the same notion of Ego asserted by G. W. Allport, Bertocci,
Maslow, etc. In the end the idea of structural organisation of personality at various levels of integration has
penetrated in factor analysis owing to the effort of Cattell and Guilford.
At the beginning Spearman spoke only about the general factor of intelligence, called G as if it
were the last expression of psychological generality. In direct opposition to it were the specific factors of
elementary units. Rather soon, however, Spearman and his collaborators realised that between the general
factor and the multiplicity of elementary units are the intermediate organisations of verbal fluency,
technical and mathematical abilities, musical talents, etc. They have been called group factors. G. Thomson
admitted only these group factors and explained them through the random organisation of the elementary
units. Thorndicke and later C. Burt and Thurstone were more or less of the same opinion, although they
did not accept the idea of random organisation. In the meantime Spearman and his collaborators applied
the technique of factor analysis to human volition and discovered another general factor, called W. It was
the equivalent of G in the field of cognition. Isn’t there then a personality factor above both of them?
Cattell looked for it and found no less than 16 personality factors, that were reduced later to 12. Since this
great number of factors could hardly be operated by our mind, Eysenck suggested a more economical
model with three factors: general intelligence, introversion-extroversion and neurotical versus psychotical
orientation of personality. Meanwhile, Guilford elaborated his theory of intelligence in terms of 120 mental
factors, accessible, however, to the interpretation of some fewer criteria of logical nature. A model with a
unity in the multiplicity with various levels of integration was suggested by the author of these lines in his
Psychology of Personality, 1941. Unfortunately, it is familiar only to Romanian readers. The peak of the
pyramid symbolised the personality itself in transaction with society at a certain stage of cultural
development. I have also stated that the factors are not only the results of the various modes of affinitive
and complementary organisation as more the product of the personality structure itself. In other words their

determination is not only analytical, from parts to the whole, but also structural, from the whole to the
parts.
The structure of personality, however, is not only the result of the various modes of the affinitive
and complementary organisation at its different levels of integration, but also the fruit of the new modes of
hierarchical organisation. Their relations are those of upward integration and downward differentiation, as
Spencer called them. Yet, he explained them only analytically, according to the model of differential and
integral calculus. Or, they have to be defined and interpreted in a logical way, as two reciprocal operations
of the process of structuralization, which is their original phenomenon, as Goethe would have said. The
style of personality and of its various types depends not so much on the affinitive and complementary
modes of horizontal organisation, but more on their modes of vertical integration and differentiation with a
hierarchical character. The modes of transactions with the environment and the society are a function of all
of them. Of course, with reciprocal feedback that is inherent to all of them.
The unifying threads of this complex organisation of a structural order are those of their functions
with definite meaning and goal: the adaptation of the personality to its environment and society in view of
its conservation and development.
In such conditions, the notion of significance itself does not refer only to the relations between
elementary units and the whole of personality, but to all the above relations. As a result, it defines the
function of sensations in their perceptions, the function of perceptions in their general images versus ideas
and the functions of ideas in the final conception of the person about Nature, Life and Culture. The truth
itself is not the fruit of the intuition into the essence of phenomena, as Husserl’s phenomenology claims,
but the apperception of the rational invariance of structures in their empirical variance with all their modes
of organisation, integration and differentiation.
The laws of the organisation of different phonemes in the unity of their words and of the words in
the unity of sentences are those of mathematical logic, which also applies to the activity of neurones. The
laws of the organisation of our mind are mainly those of meaningful intraconnectedness with their
direction of evolution in individuated and general forms. They are the laws of general logic, conceived as a
general theory of significances in evolution, based on the judgement of values, which complete those of
simple assessment of facts and processes.
THE ROLE OF HAZARD
The unanimity of psychological textbooks, as well as those of biology and sociology, speak only
about two categories of determining variables: heredity and environment. It was only in a book of Ortega y
Gasset about Velasquez and Goya that I read about the third category, that sometimes is more important
than the two above. It is that of hazard, which sometimes changes the entire course of our life. It is not
outside of the two mentioned above, yet it is nevertheless different from them because it derives from their
fortuitous random meeting. We walk on the street and a brick falls on our head and kills us. The fall of the
brick is under the determinism of physical nature. Our walking on the street has a psychological versus
sociological determinism. These two kinds of determinations have nothing in common. Yet, for once they
meet and the result of this encounter is a good or bad chance. The aeroplane and train accidents are in the
same category of non-related determinism, that meet only once in a hundred of thousand of cases. Under
the same law of arbitrary - and therefore unreasonable - meeting was Archimedes’ death when the stupidity
of a Roman soldier met with his genius. In the case of Binet it was the occurrence of a stroke, which ended
his life. Millions of persons have been imprisoned after the agreement between Churchill, Roosevelt and
Stalin at Yalta without any justification. Neither the people, not their leaders, elected by them, had been
consulted. Yet, they became the victims of the above mentioned agreement. Lavater claimed that
everything in our body is interconnected. Leibniz went further and pretended that everything in this world
is for our best solution. What an illusion! Voltaire was completely right when he made fun of it.
In fact, the interrelations of phenomena go from complete opposition, represented by -1.00
correlation, to complete congruence, expressed by +1.00 correlation, passing through all the intermediate
degrees of greater or smaller correlation of positive and negative nature. The notion of hazard defines the
zero correlation, which separates the positive and the negative ones. Since the determination of this
complete lack of any correlation in condition of full exactitude is never possible, the notion of hazard
defines practically all the indeterminate values, that are included in the probable error of their
determination.
It should be noted, however, that the fall of a brick on the head of a passer-by is under the law of
the physical determinism, which the passer-by could avoid by walking at a certain distance from the

buildings. The decisions taken at Yalta could not be avoided, although they were under the laws of
economic, social and political determinism, which are less rigid. The reason is that their victims were not in
the least consulted, though the decisions changed not only the frontiers of their countries, but also the
welfare of their families, of their life, and led to death after many years of hard and inhuman imprisonment
with total lack of regard for any human rights.
Such fortuitous meeting of independent determinism, which changes our life, occurs even when we
choose our friends, our professions or our partner in marriage because the choice itself is never simple and
a certain indeterminacy - of 10-20-30% or even greater - always exists. Clinical interviews take them into
consideration and give them due attention. The curves of variation ignore them, at least in most of the
cases.
Regarding the hazard itself, it must be observed that the meeting of pure chance of our human
destiny with a physical determinism is under the law of mathematical determination, while the encounter of
our life with an unforeseen social determinism is under the law of logical determination. Consequently, the
hazard itself is both logical and mathematical. Aristotle’s judgements of possibility seem to illustrate the
logical hazard, with its good and bad chances that might change our life greatly. Mathematical hazard
doesn’t have any significance. The logical hazard has one, though very small because of its low degree of
interconnection.
It must be also mentioned that our industrial civilisation extended economic and political
interconnection all over the world. Let us hope for peace and the well being of all humanity.
LOGICAL AND MATHEMATICAL DETERMINATION
OF HUMAN VARIATION
According to Aristotle’s dualist philosophy the notion of quantity was connected with that of
matter and the concept of quality with that of spirit. His opposition between mind and body was also
accepted not only by Thomas de Aquino, but by Descartes, Newton and Kant, too. It was, in fact, the
official doctrine of the church and one might say even of philosophy, at least up to the end of the last
century.
In such conditions it is no wonder that the foundation of psychology as a science was elaborated in
the context of the same dualism. The psychophysics of Fechner pleaded for the indirect study of physical
phenomena through the agency of the physical ones, accessible to mathematical determination. The same
position was adopted by Wundt’s physiological psychology. In opposition to this psychology, conceived as
an exact science, was Dilthey’s “verstehende“ psychology, that pleaded for the direct study of
psychological philosophy with the help of an adequate logical methodology, inaugurated by Goethe and
Hegel. A similar position was adopted by Windelband and Rickert in history and by Max Weber in
sociology. Bergson advocated the same thesis not only in these sciences, but also in biology.
The psychophysics of Fechner and the experimental psychology of Wundt, elaborated with the
help of mathematical methodology, wanted to be exact science. Their model was physics. The psychology
of Dilthey, Bergson, Spranger as well as that of Windelband and Max Weber, elaborated with the help of
their new logic, pleaded for the understanding of human nature in the context of social and cultural values.
Its model is its own structure, which sacrificed mathematical exactness for logical validity.
Fechner, Wundt, Ebbinhaus, G. E. Müller, etc. used only judgements of facts. Durkheim called
them “jugements d’existence“. Dilthey, Windelband, Bergson and Weber used only judgements of values
or “jugements de valeur“, as Durkheim called them. It must be noted that the limitation of science to simple
observation and assessment of facts and relations was also promoted by the logical positivism. In fact
Schlick, Carnap and the other exponents of logical positivism, who have edited The Encyclopaedia of
United Science have further developed the new positivism of Mach. Or, the elaboration of psychology as
an exact science by Fechner and Wundt was under the influence of the positivism promoted by Comte and
John St. Mill, who have preceded the neopositivism of Mach and Poincaré.
One must also observe that a similar determination and interpretation of psychological phenomena
with the help of logic was also promoted by Brentano. Husserl’s phenomenology is an attempt to explicit
its logic.
Yet, the evolution of psychology after the first World War as well as that of science in general have
infirmed the dualist conception of Aristotle, which has endured more than two millenniums. The
opposition between body and mind was replaced by their interconnectedness. A similar interrelationship is
asserted in sociology between institutions and values and in biology between organs and functions.
Quantum mechanics has brought the proof that matter and energy are merely two modalities of physical

appearance, that might interchange reciprocally. Therefore, the structure of atoms requires not only
mathematical determination, but also a logical one, as Heisenberg asserted in his wonderful book The
Whole and its Parts. Still more obvious and necessary is the reciprocity between logical and mathematical
determination in the organisation of matter and energy at biological, psychological and sociological levels.
Meantime mathematics and logic themselves have changed their nature and methodology.
Aristotle’s notions of quantity and quality, accepted as such by Descartes, Newton and Kant, became
obsolete and the opposition between mathematics and logic cannot further be asserted in their terms.
Indeed, mathematics is no longer the instrument of quantitative determination and the logic the organon of
qualitative determination. Mathematics and mathematical logic became the determining instruments of the
general, universal and constant aspects of phenomena, approached by sciences of Nature, Life and Culture,
while logic is the organon of their interconnectedness with determining specificity, particularity and
discontinuity. On the other hand generality, universality and continuity themselves are no longer those of
suprema generalia, universalia et eterna, but also those of less generality, universality and continuity. The
same is true of their opposed concepts of individuation, particularity and discontinuity or qualitative leaps.
All of them have various degrees of realisation and development. Or, their reciprocity is possible only in
these conditions of concrete reality and not of metaphysical abstractions projected in absolute, promoted by
Aristotle’s logic in white and black. In fact, real and concrete are only these intermediate degrees of less
black and more white and conversely.
In such circumstances, the notion of quantity has been replaced by that of generality, universality
and constancy with various degrees of development. By its very definition it presupposes the concept of
quality, included in the various degrees of individuation, particularity and changeability. Or, in these new
conditions, brought by the restructure of contemporary science, the reciprocity between logical and
mathematical determination is not only possible, but necessary. It actually works, because the fundamental
concept of structure is their common denominator, mathematics and mathematical logic are the scientific
instruments for the determination of its higher degrees of generality, universality and constancy while those
of evolution, which bring their development with its final regress.
All these relations, with their modes of structural organisation and environmental transactions on
one hand and with their degrees of development and interrelationship on the other hand, might be positive
or negative, leading to efficient or defective adaptation of the being to its environment and to its
harmonious or nonharmonious development. The law of reinforcement is controlling and guiding our
striving for efficient adaptation and harmonious development. Therefore, the necessity of the logical
judgements of values is recognised even by such an astute advocate of mathematical determination of
psychological systems, as C. L. Hull. In fact, the acceptance of this law means the acceptance of logical
determination, too.
In such conditions, the curve of normal probability is far from being the only instrument of
determination of human variation because along with the normal variation of cognitive abilities we have
the asymmetrical variation of character traits. We have then the complementary relations of biotonus and
vagotonus, of acceleration and inhibition of activity, of masculinity and femininity especially, a.s.o. that
require another use of the curves of variation. In all these cases as in those of hierarchical organisation of
personality and of its development we need then the logical determination with its judgements of values,
which discriminate between positive and negative adaptation and evolution of personality in society at a
certain period of cultural evolution. In fact, the logical and mathematical lawfulness of our knowledge
seems to be more or less identical with that of human nature and its social and cultural condition, too.

Chapter VII

COMPREHENSIVE DETERMINATION
Let us think of a heart with a normal development from the standpoint of the extensive
determination. According to its size and weight, its position in the curve of variation is right in the middle.
Does this criterion of extensive determination suffice for the determination of the normal development of
the heart? From the point of view of the extensive determination of the curve of variation, yes; from the
standpoint of the comprehensive determination of the organism, it does not, because a person with such a
normal heart from the standpoint of population might have a small and light body or a bigger and heavier
one. Therefore, the normal size and weight of the heart has to be determined not only in relation to the
population, but also in relation to the body of which it is a part. A normal heart from the statistical point of
view might be a smaller one in a big and heavy body and a larger one in a small and light body.
Consequently, the final judgement about the normality of the heart has take into consideration both its
expensive determination in relation to other hearts in a given population and its comprehensive
determination in relation to its own body. The necessity of both criteria is generated by the fact that human
organs, traits and functions do not vary parallel because they are more or less independent variables.
Otherwise a single criterion would have sufficed.
Similar divergencies of development occur in the field of psychological phenomena. There are
persons with high intelligence and with a low degree of honesty and self control and conversely. Under
such circumstances, a good physician or consulting psychologist have to consider both criteria and assess
the normality of the heart and intelligence of a person not only by comparing them with those of other
people, but also by analysing and integrating then into the comprehension of their own structure. Needless
to say that the statistical method gives more credit to the position of variables in the curves of variation,
while the case study of clinical methods pays more attention to the position of the variables in the structure
of individuals. More reliable information, however, is obtained when both extensive and comprehensive
determinations are used.
SUBSTANTIVAL AND ATTRIBUTIVE DETERMINATIONS
According to Democritus the content of a body is the sum of its atoms. If the content versus
comprehension of the body is represented by C and the atoms by a 1 , a 2 , a 3 , ..., a n , then we have
C = a 1 + a 2 + a 3 + ... + a n
The comprehensive determination of Space, Time and Mass used by Newton in his Principia
Naturae, are elaborated in the same additive way. If the general space, time and mass are written with the
majuscules S, T, M and their differential units with the minuscules s1 , s2 , s3 , ..., sn , etc., then we have the
same comprehensive determinations in terms of arithmetical addition.
S = s1 + s2 + s3 + ... + sn
T = t1 + t2 + t3 + ... + tn
M = m1 + m2 + m3 + ... + mn
At the basis of these equalities is the principle of homogeneity formulated by Newton, which is a
substantival identity, deprived of any qualitative content. It asserts the equality between the length of a
metre with the lengths of all other metres, etc. In virtue of this substantival identity versus homogeneity the
comprehensive determination of matter used by Democritus, and of space, time and mass used by Newton,
are strictly quantitative.
The same additive determination intervenes in Aristotle's logic although he applied it to qualitative
attributes of various specia and genera. Consequently, if we represent the qualitative comprehension of a

being by C, the attributes of species by a s and those of various genera by a g up to the last genus, which is
a n , then we also have
C = a s + a g + ... + a n
At the basis of this equality is the principle of substantival identity with different degrees of
generality, that starts with the smallest degree of generality of the species, continues with the higher degree
of generality of the genus proximum and ends with suprema generalis of numbers. Under such
circumstances, extensive and comprehensive determinations are reversible operations, like addition and
subtraction, multiplication and division, differential and integral calculus. Extensive determination
distributes the attributes among different species and genera and the comprehensive one adds them back to
the individual. Individual beings have also their own attributes, yet -according to Aristotle- these attributes,
in virtue of their uniqueness, are accessible only to the intuition of art and literature and not to the
generalisation of science.
Empedocles applied the same comprehensive determination in terms of addition to his four
elements, which are qualitatively different. Hippocrates adopted his theory and explained the four
temperaments by the various proportions of these elements. If the earth is represented by e, the water by w,
the fire by f and the air by a, then the four temperaments are the results of the prevailing elements, which
are those of earth in the case of the melancholic temperament, those of fire on the case of the sanguine one,
etc. The following equalities indicate such different proportions of elements,
Te = 4e + 3w + 2f + 1a
Tw = 4w + 3e + 2f + 1a
Tf = 4f + 2e + 1w + 3a
Ta = 4a + 3w + 2f + 1e etc.
in which Te, Tw, Tf and Ta intervene for melancholic, apathetic, sanguine and choleric temperaments,
determined by the predominance of soil, water, fire or air.
In the context of this substantival and attributive interpretations the discrimination between logical
and mathematical determinations is generated not so much by their own methodologies, but by the nature
of the variables. That is to say by their belonging to physical cosmology or metaphysical ontology. When
the variable is the physical matter of cosmology, then its determination is mathematical; when the variable
is the metaphysical substance of ontology, then its determination is logical. The mathematical determination
interprets the qualitative variance of bodies and beings through the invariance of their quantitative
elements. This was the case with the analytical determination of Empedocles in cosmology, who explained
the difference between various bodies through their four elements. The logical determination of
comprehension took the reciprocal way and explained the quantitative variance of bodies and beings
through the invariance of their qualitative substance. This was the case with the synthetical determination of
Plato and Aristotle in ontology, who interpreted the multiple variation and manifestations of bodies and
beings through the unity and the constancy of their immaterial substances. The universal operator of
mathematical determinations was considered to be the principle of substantival and attributive identity,
deprived of any quality. The universal operator of logical determination was considered to be the principle
of substantival and attributive identity, that intervened in the discrimination between various classes in
terms of differentia specifica and genus proximum. The logical discrimination between them was in terms of
different degrees of generality versus specificity. The individuation itself remained in the field of art and
literature.
SUBSTANTIVAL AND RELATIONAL DETERMINATIONS
The substantival and relational determination appeared in Euclid’s geometry and in the logic of the
Stoics in Antiquity. It also intervened in Bacon's logic at the beginning of modern times.
Plato explained the geometrical beings through their original "ideas" versus "substances". Euclid
explained them through their substantival sides and the angles, that determine the relations between them.
The same number of points, lines, planes or volumes might be arranged in different ways. The geometrical
beings are the results of these different modes of organisations. Therefore, the differences between them are
determined by their substantival parts and the relations between them. The deus ex machina of the spiritual
substances was no more necessary. Its function was taken over by relational structures. The beings "are

what they are" by their own organisation, i.e. by their elements and by the relations between them. There
are houses of wood and brick, of steel and glass. Their style might be the same because it depends upon the
arrangements of materials and not upon their substantival nature. Because of the same reason the material
of different houses might be identical, yet their style different. Consequently, the modes of relational
organisation of the materials are in some cases, like those of the style of buildings, more important than
their materials. In some other cases, however, the material itself seems to have the final word. This is the
case of Mendeleev's table of elements when the nature of atoms depends on a proton in plus or in minus. In
the isotopes, however, appears their dependence on the different ways of relational organisation of the
same particles.
The plane space of Euclid's geometry is based on the same principle of analysis that defines both
Democritus' cosmology and Pythagoras' arithmetic. Thus space is defined as a superposition of planes, the
plane as a juxtaposition of lines, and the line as a succession of points, expressed by the natural numbers of
arithmetic. In this way points are the "atoms" of geometry and natural numbers are the "atoms" of
arithmetic. They are all equal to each other, i.e. they are under the principle of substantival equality versus
homogeneity. Their determi-nation is strictly mathematical.
The success of the mathematical elaboration of the law of universal attraction versus gravitation in
Newton's mechanics was so impressive, that in the following centuries almost all other sciences made the
effort to become themselves mechanics of the bodies, mind and society. Sensations have been taken as
physical atoms and the law of their association became the equivalent of the law of gravitation. One forgot
that Newton had applied the law of gravitation to the universal attraction of planets and not to the addition
of atoms in various object and bodies, that remained further unexplained as in the case of Democritus. The
association of sensations in perceptions, of perceptions in ideas and of perceptions and ideas in judgements
is also not only that of contiguity and succession, but also that of resemblances and differences as well as
that of meaningful interconnectedness. Or, these last kinds of associations assert a logical association and
not a mechanical one.
The elaboration of atomist and associationist psychology after the model of classical mechanics was
inaugurated by Locke and further developed by Condillac and Herbart, yet only on the theoretical plane.
Psychophysics added experimental and metrical methodology and succeeded to give the sentiment that
psychology was as exact as physics itself. It was an illusion because its logical validity was very low.
Nevertheless, Mach, Ebbinghaus, Ziehen, G.E. Müller continued to develop it. The behaviourism of
Watson and the laws of learning, proposed by Guthrie are based on the same principles of association by
simple contiguity and succession, that require mere mathematical determination. Needless to say that the
principle of homogeneity on which classical mechanics is founded was infirmed by Einstein's theory of
relativity, that asserts the dependence of space, time and mass on the velocity of the bodies in the structure
of the Universe. Thus from the standpoint of substantival identity, space, time and mass are heterogeneous
dimensions and not homogeneous. What remains constant in their heterogeneity is only the relational
identity versus isomorphism. Since this isomorphism has the same generality and universality, like
Newton's homogeneity, its determination is still mathematical, yet operated with the complex structures of
abstract algebra. Einstein has also sought to reduce to a common basis not only the laws of gravitational
and electromagnetic fields, but also those of the nuclear one, where both particles and relations have a
certain individuation, particularity and changeability. His attempt did not succeed, maybe just because of
these degrees of individuation, particularity and changeability, which require logical determination.
The relational determination of Euclid's geometry, of Newton's mechanics, of Maxwell's
electromechanics and of Einstein's theory of relativity asserts general relations with universal validity,
operated with the principle of equality. Their determination is mathematical. The combinations of sentences
into propositions in the logic of the Stoics assert three kinds of relations, namely those of conjunction,
disjunction and implication. In all these three cases the truths of the proposition are no more identical with
those of their sentences, which are its parts. Under such conditions, the combinations of sentences into
propositions cannot be determined with the principle of identity versus equality, but only with the principle
of conjunctive, disjunctive and implicative relationship. The discrimination between these three functions
of new truths is logical; the operations with each one of them is mathematical. In this way Ars combinatoria
of Leibnitz became with Boole and de Morgan an algebra of logic. To the study of the combinations of
sentences into propositions, Frege added the study of the combinations of words into sentences.
Mathematical linguistics added the determination of morphemes into words. Frege also elaborated their
functional calculus, which is much more operative. Aristotle's extensive logic of classes itself became a
chapter of mathematical logic. Thus mathematical logic became a formal logic with general character. N.
Wiener has applied it to cybernetics and has established the basis for various computers and thinking

machines, that perform the operations of mathematical logic in such a quick way that Whitehead and
Russell could not have imagined it when they wrote their Principia Mathematica, to which they had
dedicated a decade of their life and work. The thinking machines are operating their theorems in less than
an hour. Nowadays the same machines are applied to the process of automation in industry and to the
process of decision making in each enterprise. Xenakis and other contemporary composers apply
mathematical logic to music. Piaget and his collaborators applied it to the process of thought in psychology.
Actually, mathematical logic has been applied with great success in all biological, psychological,
economical and sociological processes with general and repetitive character, accessible to mathematical
determination. Mathematical logic fails, however, in the complex process of thinking with creative
character, that led not only to the elaboration of Faust and Hamlet, but also to the elaboration of Plato's
dialogues, of Kant's Critiques, of Hegel's The Phenomenologv of Mind, etc, and all the works of creative
genius, that invented the thinking machines themselves.
Why? One reason is that the determination of mathematical logic can merely be applied to the
simple combinations of conjunctive, disjunctive and implicative order, with very general character, like the
morphemes in a word, the words in a sentence and the sentence in a proposition. Another reason is that
even in this case it has to work iteratively and not structurally. Thus it can approach in one and the same
time only one level of the above determinations and not all of them in order to realise the lawfulness of
their hierarchical order and not only that of a single level of organisations. Or, these laws of the modes of
hierarchical integrations are not reductible to those of the modes of organisation at separate levels. The
third reason is connected with its formal elaboration, that is so to say as a mere syntax of thinking and not
as an adequate semantics, too. It is nevertheless true that Carnap, Tarski and other outstanding exponents
have made the due effort to elaborate it like a semantics, too. Yet they have determined only the
significances of various words, taken separately, in relations with the objects to which they refer and
omitted the significances of the words in the context of the theory in which they appear. Still less was
approached the theory itself. In the same way have proceeded Osgood, Tannenbaum and Suci in their
Measurement of Meanings. Yet the dictionaries of various languages are full of such structural
significances, depending on the assertions in which they appear. Therefore, the semantical determination of
word has also to consider the structure of the theory of which the word is a part. The most important
significance then is that of the theory itself. Or, its determination requires not only a mathematical
determination, but a logical one, too.
SUBSTANTIVAL, ATTRIBUTIVE AND RELATIONAL DETERMINATIONS
The order of classes in Aristotle's Organon was operated with the principle of substantival and
attributive identity. The logic of the Stoics adopted the principle of relational identity. In Aristotle's logic
the relation itself appears as an attribute of immaterial substances. In Euclid's geometry and in the logic of
the Stoics, however, the function of immaterial substances was taken by the relations themselves. The
nature of geometrical beings and the truth of conjunctive, disjunctive and implicative propositions were the
product of their parts and relations.
The substantival and attributive determinations of Aristotle's formal logic as well as the relations of
Euclid's geometry and of the logic of the Stoics were only those of generality and universality. In
consequence, their determination was elaborated in a deductive way. The creative function of relations is
also asserted in Bacon's Novum Organon, yet it takes into consideration not only their generality and
universality, but also their specificity and particularity. Its elaboration is that of inductive methodology.
The inductive determination appeared also in Aristotle's logic, but only in relation to the extensive
determination of his order of matter and beings. The elaboration of inductive determination in Aristotle's
order of classes failed because of its incompletion of determination. The elaboration of the same
methodology in the comprehensive order of matter and beings succeeded because the completion of
determination was possible, though it was never absolute. Men are mortal /Socrates a man/ Socrates is
mortal. The reasoning represents a deductive syllogism in extensive determination. Its determination is
complete because in one and the same class of singulars what is true of all or of many is also true of some
or of one of them. Men, mules and horses have a long life/Men, mules and horses are animals without bile/
Animals without bile have a long life. This inductive syllogism in extensive determination does not respect
the completion of determination because the enumeration of attributes for a small sampling of population is
far from being satisfactory. Therefore it is no wonder that both Bacon and Descartes made a lot of fun
about it although they ignored the criteria of statistical determination.
Instead of this induction with extensive determination in terms of more or less singulars of a class

Bacon suggested an inductive reasoning in comprehensive determination in terms of parts and wholes with
intermediate levels of organisation. His inspiration was taken from Empedocles’ and Democritus'
determinations of the comprehensive order of matter and beings and not from the extensive determination
of the singulars in their classes. Indeed, Bacon's inductive methodology starts a sensu et particularibus and
proceeds continenter et gradatim ad axiomata media arriving ad axiomata maxime generalia. Thus his
inductive determination operates not only at two levels of organisations, but at three or even several. On the
way it amplifies itself continuously. Hence its denomination of amplificatory induction.
In order to control the completion of determination of this amplificatory induction Bacon
elaborated a table of presences of typical attributes and another one of their absences, that ought to be
verified. J.S. Mill digested them in his laws of correspondences, differences and residuals. Bacon also
elaborated a table of gradations, that takes into consideration the number of attributes which appear and
disappear at the various levels of hierarchical organisation. J. St.Mill digested these gradations in his law of
concomitant variation. The logical arbours of Watson and Crick, commented by Platt, are based on this
law. Galton and Pearson approached the same law, but they took into consideration only the degrees of
development of attributes expressed by the curves of variation. Pearson's calculus of variation expresses the
covariation of these curves of variations. One has to observe however, that Yule's calculus of tetrachoric
correlation considered the mere presence or absence of attributes.
To Bacon's inductive determination, Mill also added the deductive one, used by Aristotle. His
system of inductive and deductive logic was further developed by Jewons in England, Prantl, Sigwart and
Wundt in Germany, Goblot in France and maybe Dewey in USA. Given the completion of its inductive
and deductive determination, operated both logically and mathematically, the success of his inductive and
deductive system was so great that up to the first World War it seemed the only logic taught in most
universities. Afterwards the situation changed in favour of the mathematical logic on one side and of the
dialectical, phenomenological and understandings versus "verstehende" logic on the other side.
What are the reasons of this decline of classical versus traditional logic of Aristotle, Bacon and Mill?
There are two. The first one concerns the fact that Bacon and Mill asserted the qualitative leaps of the
amplificatory induction, but they did not explain them The conjunctive, disjunctive and implicative
functions of truth of mathematical logic have explained them though only partially. The second reason
concerns the problem of meaningful interconnectedness of the parts in their wholes with their logical
significances that bind them together. Mill did not approach them because he considered significances as
mere projections of human intelligence and not as objective functions and properties of phenomena
themselves. Therefore, they were resolved only by the dialectical logic of Hegel, further developed by
Dilthey, Windelband, Spranger, Max Weber, etc. Their solutions are also unilateral because they took into
consideration only the action of the wholes on their parts. Bacon and Mill considered merely the action of
the parts on their wholes. Yet, one has to consider their reciprocity, too.
The chief merit of Novum Organon remains, however, its apprehension of the hierarchical order of
Nature and Life, that asserts the synthesis of atoms in cells, of cells in tissues, of tissues in organs, etc. Under
such conditions the determination of life was not in terms of a vitalist principle, like in the dualist
conception of Aristotle, Descartes and Kant, but in terms of the organisation of the parts in their wholes in a
hierarchical way and with many levels of integration. To be sure, the modes of organisations and
integrations were not explicitly formulated. They are, however, apprehended. The new determination was,
in fact, l'esprit du siècle because Giordano Bruno, Spinoza and later Goethe asserted the same pantheist
interpretation. The unity in the multiplicity of Giordano Bruno, unlike Aristotle, was, indeed, asserted in one
and the same world and not in two.
Why did Bacon fail to apply this principle in an explicit way? Because he still had the illusion that
the determination of the parts in their wholes was to be operated with Aristotle's principles of identity versus
contradiction with excluded tertium, applied to the table of mere presence versus absence of attributes. He
did not realise the value of the new principle of interrelationship, applied to the parts in their wholes,
asserted by G. Bruno. Because of the same reason Bacon was not in the situation to approach the
significances of the biological functions in organism and of the psychological ones in mind, though he
worked with various degrees of particularity and universality in comprehension and not with different
degrees of generality and specificity in extension, like Aristotle. Indeed, the extensive determination, based
on resemblances and differences leads only to description. There is only the comprehensive determination
based on analysis and synthesis that leads to explanation.
The application of Bacon’s logic in psychology is done not only by Wundt, but also by the
majority of other psychologists of his time. Indeed, Wundt's model of elaboration of psychology as a
science was no longer the mechanics of Newton, but the chemistry of Lavoisier, Dalton, Mendeleev, etc.

There were still a lot of psychologists, however, who explained the creative synthesis through the
association by contrast and similarity and not through conjunctive, disjunctive and implicative
combinations. Why? Because although the works of Boole, de Morgan, Pierce, Schober, etc. had been
published, mathematical logic was still ignored. In his treatises on logic and gnoseology, Wundt himself
mentions them only on one or two pages and in the rest he deals with the traditional logic of Aristotle,
Bacon and Mill. The application of mathematical logic to psychological researches had to wait for Piaget
and his collaborators. Nevertheless, one should observe that Brentano. Dilthey and Külpe elaborated their
new logic, concentrating on the significances and directions of development of the new qualitative leaps.
Husserl's phenomenological logic took its inspiration from Brentano's psychology and logic. And then
from Bergson's philosophy and James' psychology. In his treatises of psychology and logic Wundt
mentioned them, but without paying due attention to their work.
ANALYTICAL AND STRUCTURAL DETERMINATIONS
The relational determination of Euclid's geometry and of the logic of the Stoics as well as the
relational and substantival determination of Bacon, Mill and Wundt have explained the wholes through
their parts. Thus their determination was analytical. Hegel's Phenomenology of Mind, elaborated with his
dialectical logic, took the opposite road and tried to understand the individual mind in the context of the
objective and social one and the social mind in the context of the Absolute one or God, conceived as the
supreme expression of Truth, Freedom, Justice and Beauty, that are the leading principles of human and
social Culture. Spranger in psychology, Freyer in sociology, Windelband and Rickert in history, followed
his ideas and developed them further. Similar ideas have been formulated by Dilthey, yet his main
inspiration was Goethe, whom Hegel also admired so much. The determination of all of them is synthetical,
that is from wholes to parts and not from parts to their wholes. Both Goethe and Hegel have also asserted
not only the holiest approach of the mind, but also its teleological one. Dilthey, Windelband, Max Weber,
Spranger etc. followed in the same vein. Thus the synthetical approach of the mind was also teleological,
while the analytical determination was a causal one. There must also be added that Bacon elaborated his
logic in relation to Democritus' cosmology and the new chemistry and anatomy, although the chemistry in
his time was still an alchemy. Goethe elaborated his ideas in relation to the new ideas of biology and Hegel
paid attention only to history, conceived as a "phenomenology of mind". The idea of evolution however
was already asserted by Vico and Montesquieu. Yet, Vico wrote about "the new science" of history without
elaborating in an explicit way its logic, as Hegel did. As a consequent idealist versus spiritualist, like Plato,
he still believed that the "phenomenology of mind" was our unique reality.
To be sure, Plato and Aristotle promoted the same determination of the parts through their wholes,
operated with the spiritual "essences" or "substances", conceived as metaphysical "nomena", that are simple
units, like atoms, with the only difference that their nature was spiritual and not material. As simple units,
both atoms and "substances" do not vary in space and evoluate in time. They are also independent of their
environment. In Hegel's dialectics however these simple "nomena" became complex "phenomena" with
evolution in time, variation in space and in continuous relationship with the environment. Husserl's
phenomenology accepts the same interpretation and adds the concept of intentionality, that asserts a still
stronger interrelationship between human mind and its world.
According to his "phenomenology of mind" on one part and to his dialectical logic on the other
part, Hegel tried to "understand" the "significances" of human personality, conceived as a "subjective
nature", in the social mind, considered as an "objective" one. He also made the attempt to understand the
social mind in the context of Truth, Individual Freedom, Social Justice and Beauty, that are the leading
ideas and goals of Culture. His terms are philosophical and even religious, yet they concern the same basic
variables of psychology, sociology and history, that is to say personality, society and culture. His chief
attention is given to their functions versus "significances", that determine their encounter. Thus the notion
of theoretical, social, political, aesthetical and religious values are introduced in psychology, sociology and
history. They became, indeed, the chief categories of understanding the transactions of individuals with
their society down the evolution of culture. These transactions are no more the functions of the various
modes of integration, like those of Bacon, but the "significance" of the new modes of differentiation of the
Absolute Mind in the Objective versus Social one and of the various Social ones in the plurality of the
Individual ones. After less than one century Durkheim expressed the same ideas in terms of the social
division of labour, that brings such a large differentiation between individuals. Max Weber,
Kerschensteiner, Spranger and many others attribute the same function of differentiation between
individuals to all values and not only to the economical ones, like Durkhein. In this way the values became

our "forms of life", as Spranger said. Plato and Aristotle considered Truth, Right and Beauty as God's
attributes, but they were static "nomena". To Hegel they were dynamic "phenomena" in continuous
evolution, as Heraclitus claimed. The laws of their evolution are those of the fight and unity of
contrarieties, asserted by Heraclitus, to which Hegel added the triad of thesis-antithesis-synthesis and the law
of qualitative leaps through quantitative accumulation of matter. He also made the distinction between
existence and value - Sein und Sinn - that characterises human nature and its social condition and cultural
aims. The concept of simple existence -Sein- defines men and their societies as relational structures with
various degrees of development and variation, accessible to mathematical determination. The notion of
sense versus significance -Sinn- defines the function of individuals in society in the service of cultural
values, conceived as our final goals.
Marx and Engels accepted the dialectical interpretation of history in accordance with the above
three laws, but applied it in the context of Democritus' materialism and not of Plato's and Hegel's
spiritualism. In such conditions the main role in history was transferred to economical factors. They also
extended the dialectical interpretation of history and social sciences to biological sciences, inaugurated by
Lamark and Darwin. Engels applied it even to the electromechanics of Ampère, Faraday and Maxwell. In
this way Marx's and Engels' dialectics evolved, toward a structural interpretation because their most
fundamental proposition concerned the organisation of matter and energy in more and more complex
structures at physical, biological and social levels, that require both mathematical and logical determination.
Dilthey, Windelband and Spranger have returned to Aristotle's dualism and asserted not only the
opposition between mind and body, but also that between sciences of nature and sciences of spirit.
In opposition with their ontological and epistemological dualism is Husserl's phenomenology that
reasserted the reciprocity between the knowing Subject and the known Object with the concept of
intentionality.
Similar interpretations with a monist character were promoted by the exponents of emergent
evolution. Whitehead, Alexander, Sellars etc. in England and USA, N. Hartmann in Germany are the main
spokesmen of this conception, which is almost the rule in contemporary science.
The determination of the parts through their wholes penetrated in psychology too, being promoted
not only by the structuralist conception of F. Krueger and the configurationist one of Wertheimer and
Koehler, but also by the new typologies and biotypologies, proposed by Jung, Kretschmer etc., though
they also admitted the reciprocal determination of the wholes through their parts. The completeness of
determination was then advocated by W. Stern's personalist psychology, Freud's psychoanalysis, Adler's
individual psychology, Adolph Meyer's psychobiology etc. After the second World War the striving for
this completeness of determination became a rule in all countries and in almost all sciences.
Under such conditions the models of psychology are not merely physical and chemical, but also
biological, psychological and cultural. The biological model was introduced by Darwin and Galton and it is
most popular in England and USA. The psychological models are those of Brentano and James and the
sociological ones are those of Tarde, Simmel, Ch. Mead etc. The cultural and social anthropological models
were promoted by Tylor, Frazer, Levy-Bruhl, Boas, Thurnwald, etc. Yet these new models were no longer
in opposition, but in collaboration with due attention to their final synthesis. The General Theory of action,
elaborated by Parsons, Shils, Tolman etc. as well as the Personality in Nature, Society and Culture, edited
by Murray and Kluckhohn, are illustrating this search for synthesis, that is also present in Psychology: the
Study of a Science, edited by S.Koch with his very illuminating commentaries. The search for synthesis
animates then the new treatises and encyclopaedias of psychology, published in West Germany, France,
USA etc. Rather encouraging is the fact that the authors of these very impressive works are from different
countries. Unfortunately, the search for theoretical synthesis does not succeed without an equivalent search
for synthesis of their metologies versus metatheories, that is to say of their logic and mathematics. As
regards the mathematical instrument, its elaboration is very well developed. Unfortunately, most
mathematical psychologists are leaving the impression that mathematical determination suffices. As regards
the logical instrument, all one can say is that its necessity is recognised in clinical psychology where its
efficiency is greater, as Freud, Jung, Adler, Binnswanger, Jaspers, Murray, Rogers, Maslow, etc. have
proved it. They used, however, logical determination in an empirical way and not in an explicit one,
though such explicit elaboration had already been presented by Dilthey, Windelband, Max Weber and then
by Husserl, Max Scheler, Heidegger, etc. Yet without satisfying the completeness of determination!
Therefore, logical psychology seems to be for the time being still in great need. Its need is felt in sociology
and social anthropology, too. Harvard's Report on Higher Education, which was quoted in the first part of

this book, pointed out the same need in logical determination. A similar orientation was previously asserted
at the University of Chicago by former president Hutchins and professor Mortimer Adler.
STRUCTURAL AND FUNCTIONAL DETERMINATION
WITH DIALECTICAL INTERPRETATION
In the light of the new evolution of science the comprehensive determination of physical,
biological, psychological and sociological beings is both structural and functional as well as dialectical.
Indeed, the various bodies and beings - be they atoms, organisms, human personalities and social groups are no longer considered as mere substantival entities with various attributes, but as structural wholes versus
systems with different modes of organisation and integration of the parts in their wholes and with various
modes of transactions with their environment, all of them in continuous evolution toward better
organisations, integrations and transactions. These structured wholes with various parts and different
functions begin with the organisation of matter and energy in atoms and molecules; continue with their
integration and differentiation in organisms and end for the time being with human nature and its social
condition and cultural development.
The structures of atoms and molecules are the simplest ones, though rather complicated. Their
organisation is based upon affinitive and complementary relations, but their parts are appearing as ways,
too. They also contain a great number of particles, but permanent seem to be mostly the neutrons, protons,
electrons, positrons and neutrinos. Their mass is accessible to certain variation, depending upon their
velocity and orbits and therefore seems to be accessible only to statistical determination. Their relations
however seem also to require a logical determination, which is not merely that of mathematical, but of
dialectical logic, as Heisenberg claimed. The structural relations between particles are under the law of
equilibrium, that aims to conserve itself. This equilibrium however is never static as in the law of entropy in
thermodynamics, but dynamic because its transactions with the environment are changing continuously
although the degrees of these changes are very small. In the same time appears the organisation in
complexer atoms, that have the possibility of a better conservation of their equilibrium just because of their
greater flexibility in relation with the environment. The laws of their conservation of equilibrium and of
their development are mostly mathematical because the structural relations of atoms are rather general and
universal. Their determination is also mainly analytical because the action of the parts upon their wholes
seems to be greater than that of the whole upon its parts.
The same modes of affinitive and complementary relations are present in lower animals, in
protozoa in any case, although the structures of their molecules and those of their cells are much
complexer. Life is the new phenomenon with its active adaptation to environment in view of a still better
conservation and development of beings. The new active adaptation to environment is based upon
attraction and repulsion in relation to positive and negative stimuli. Indeed, even the protozoa are choosing
their environment according to the best conditions of temperature and light etc. In the Bible it is written that
good and evil appeared only after Adam and Eve had been expelled from paradise. Actually, the
discrimination between positive reactions - that make possible conservation and development of beings and negative ones - that trouble and destroy them - began with life itself.
To the modes of organisations of the lower organisms and to their transactions with the
environment based upon simple tropism, the more evolved organisms add the modes of integration and
differentiation of an hierarchical order, that increase the role of the structural determination from the
wholes to their parts. The co-operation between various organs and functions of the body is controlled by
the autonomous system, that operates by inhibition and excitation in accordance with the law of
homeostasis. The modes of integration and differentiation appear in the central nervous system, that
controls the transactions with the environment. This control is operated by hereditary patterns of action and
reaction of a rather flexible nature. The new process of learning makes possible their better adaptation to
environment. Its law of reinforcement illustrates the psychological determination. The mammals in general
and the apes in particular have then the possibility of perceptive discernment in terms of meaningful
intraconnections, as Koehler claimed. Its logical determination is still more obvious.
In addition to the modes of organisation, integration and development of animals, based upon
hereditary patterns of action, accessible to better adaptation by learning, human beings have not only their
much more complicated brain with its much more articulated patterns of knowledge and action, but also
their much more developed societies with their cultural values. Therefore, their behaviour is based not so
much upon their hereditary patterns of knowledge and reactions, but more upon the social norms and

cultural values of their new world, created by them. Thus social norms and values become their "forms of
life", as Spranger said. Human behaviour and consciousness are the fruits of this encounter between
individuals, society and culture. Their meaningful interconnectedness with their direction of evolution in
individuated forms in view of their better adaptation to environment is no longer unconscious, but
conscious. Their operativity is not only implicit, but explicit. Their judgements and conceptions about
Nature, Life and Culture are proving it.
Under such conditions, which are the most important, the functions or their supporting structures?
In biology, according to Lamarck, the most important ones were the functions. Their supporting
organs were their creations. At the basis of this thesis was the belief in the heredity of acquired characters
through ontogenetic experience. Darwin however gave more credit to organs and explained the process of
evolution through the natural selection of the organisms with better organs. Yet, he also recognised the
creation of certain organs through the heredity of acquired characters. His followers however reached the
conclusion that the possibility of the acquired characters to become hereditary was excluded because
genetic plasma seemed to be unaffected by the various changes of the somatic one, upon which the
exercise leaves its impact. Consequently, the evolution seems to be explained only through various
mutations that occur in the structures of genes and chromosomes on one part and throug the natural
selection of the organisms with positive mutations, that make possible a better adaptation to environment
on the other part.
In atomist psychology the accent was on the concept of structures and the functions were
considered to depend upon them. Actually, this accent upon structures was taken from Newton's mechanics
that conceived the law of gravitation as an action of mass. The substantival conception of science, asserted
by Aristotle, considered even the concept of relation as an attribute of being. The accent on structures was
maintained in Wundt's psychology although it followed the model of creative synthesis of chemistry. How
does this creative synthesis appear, Wundt could not explain because his theoretical interpretation of
psychology was based on the principle of substantival identity of traditional logic and not on the principle
of interrelationship, promoted by mathematical logic. Needless to say that in quantum mechanics,
elaborated with this relational logic, creative syntheses are explained by the new form of relational
organisations. The same principle of relationship is asserted by Einstein's theory of relativity in which the
substantival nature of space, time and mass changes without affecting their relational identity versus
isomorphity.
In psychology the importance of functions over their substantival structures was asserted by
Brentano, who become Wundt's chief opponent just because of this functional conception of psychology.
The new conception made a brilliant career not only in Germany, but also in USA. Its outstanding
exponents were James, Dewey, Angell and Watson. Watson asserted not only a functional interpretation of
psychology, but also the greater importance of the environment, although he did not engage in the
heredity of acquired characters, as Pavlov did.
As regards history and sociology, there must be observed that their exponents in France put the
accent upon institutions, while in Germany they stressed the importance of values. The opposition between
the two theses seems to be connected with the history of these countries. The unification of France took
place one century before and it was achieved through the new institutions brought about by its Revolution.
They were further developed by Napoleon. The unification of Germany was incomplete because the
various "Lands" were living more in accordance with their own tradition. They were, indeed, more social
communities -Gemeinschaften- than juridical societies -Gesellschaften- with political institutions, as Tönnies
claimed.
American sociology and history seem to promote both structural and functional interpretations,
recognising their reciprocal determinations. This dialectical reciprocity was pointed out in a rather
outspoken way by T. Parsons, Shils, Merton etc. V.I.Thomas however stressed more the role of values and
Ch.Mead the role of significances that give life to social institutions.
In my modest opinion however the relation between structures and functions cannot be resolved
only in a general way, but in relation with the various modes of organisations, integrations and transactions
that develop in time and vary in space. In biology and psychology, for instance, the determining value of
structures is much greater by sensorial organs than by superior functions. The same importance of
structures is obvious by endocrine and exocrine glands. Their action upon organism and behaviour is
exerted through biochemical units. The action of structures upon their functions is also obvious in the
autonomous nervous system as well as in the reticular formation. Yet, when the processes of thought and
intelligence are taken into consideration the importance of their functions is certainly larger. According to
Binet, Küple, Bühler, Ach etc. there are processes of thought without words and even images. They assert

meaningful intraconnectedness versus significances with directions of development and a certain
individuation. They seem to be mere logical operators.
Why is this structural and functional interpretation of biology, psychology and sociology also
dialectical? For the simple reason that it left out the substantival entities of Plato and Aristotle, reiterated by
Bacon, Descartes, Locke etc. and asserted the inherent reciprocity between unity and multiplicity, active
and passive transactions, continuity and discontinuity, structures and functions, institutions and values etc.
The assertion of these reciprocities however is common not only to the dialectics of Hegel, Marx and
Engels, but also to the phenomenological and intuitional interpretation of mathematics and logic, promoted
by Husserl, Brouwer, Heyting, Weyl etc. The same reciprocities intervened in contemporary structuralism,
promoted in linguistics by De Saussure, Bloomfield, Jakobsen etc. and in mathematics by Bourbaki group.
Indeed, many differences between the dialectical, structuralist and phenomenological interpretation of
science are not to be sought. They seem to be under the same ésprit du siècle.
THE MEANINGFUL INTERCONNECTEDNESS
We have stressed it so much and so many times. Let's now try to define it.
The relations between punctual locations, deprived of any content, in a set versus class - taken as
simple totality with common attributes, but not as a totum - are by their very definition only those of
contiguity and succession. Wittgenstein has considered them as the primary phenomena of mathematical
operations just because of their total lack of any meaningful interconnectedness. It is nevertheless true that
logical determination intervenes in the definition of various axioms, theorems etc. as well as in the
discrimination between the various groups of mathematical operations. It intervenes then in the
interpretation of their foundation in accordance to the idealist theory of Plato, accessible to formal
elaboration, or to the realist theory of Aristotle, that asserts the elaboration of mathematical thinking in
continuous reciprocity with empirical sciences. Similar controversies with logical implications are occurring
in the foundation of mathematics upon the concept of set versus structure or system. Is mathematics based
upon the "atomist" numbers of Pythagoras or upon Cartor's theory of set, that asserts a class of singulars
with common attributes? Or, it is founded upon the concept of structure, conceived as a relational system?
In order to answer all these questions one has to appeal to logic because they are in fact logical problems.
There is also true that the logical discrimination between various groups of mathematical operations
is mostly in terms of differentia specifica and genus proximum of Aristotle's order of classes with extensive
determination, operated with the principles of identity versus contradiction with excluded tertium. As such
the discrimination is deprived of meaningful interconnectedness, that intervenes only in comprehensive
determination in terms of parts and wholes.
The situation remains the same in Newton's mechanics, based upon the principle of homogeneity of
space, time and mass, that make possible their mathematical determination. An identical situation occurs in
Einstein's theory of relativity, based upon the principle of isomorphity, with the only difference that it is
not operated in the plane space of Euclid's geometry, but in the curved space of Riemann's geometry. And
of course, with the new algebraic structures. The relations between the substantival heterogeneity of space,
time and mass and their relational identity versus isomorphity might have, however, a logical significance.
The logical interconnectedness appears however in quantum mechanics and chemistry when both
particles and waves have a certain degree of individuation, particularity an changeability that have to be
determined in reciprocal relationship with their generality, universality and continuity. Atoms and
molecules then are not simple sums of their particles, as was the case with the plane space in Euclid's
geometry and with the space, time and mass in Newton's mechanics. Atoms are conceived as structures of
particles, with new properties, generated by their creative synthesis. Under such circumstances, logical
determination is necessary not only in the process of differentiation between different particles, but also in
their co-operation and integration in atomic versus molecular structures with creative synthesis, based upon
affinitive and complementary modes of organisation. Therefore, according to Heisenberg, the relations
between parts and wholes in atomic structures are to be determined not only mathematically, but also
logically. The logical determination is not merely that of the mathematical logic, but also that of the
dialectical one. Mathematical logic approaches the general relations between particles and waves; the
dialectical logic intervenes in the theory of their organisation. Yet, the degree of qualitative relations
between particles and waves are low and their meaning is strictly physical.
To the modes of affinitive and complementary relations the biological beings brought out - as we
have seen - their hierarchical modes of integration and differentiation, that introduced the discrimination
between various cells, tissues, organs and systems. Their transactions with the environment are also not only

those of mere action and reaction from physics, but those of learning operated with hereditary patterns of
knowledge and behaviour. The adaptation to environment of superior animals seems to be more active
than passive. The animals then choose their own environment. Some biological beings build their nest and
dig their burrows, where they bring food for their young. Because of all these new conditions of life,
which are improving continuously, logical determination intervenes in the discrimination of their different
organs and functions on one side and in the differentiation of their positive versus negative transactions
with the environment on the other side. The role of logical determination in their internal structure is lower
because their functions are more or less repetitive. They are operated by the autonomous nervous system
with its pairs of ganglions. The role of logical determination in the transactions with the environment is
much greater because external conditions are more complicated, differentiated and changeable. They are
operated by the central nervous system, which has a complexer structure. The environment itself is
perceived not only from the standpoint of temperature and food, but also from its more complicated field,
with various attractions and dangers. Or, in this new conditions of life the logical discrimination between
good and evil becomes rather pregnant although it operates merely on the perceptive field and not on the
rational one too, of human beings. Thus in the case of the digestive and respiratory functions of the
organism, operated mostly by the autonomous nervous system, it is advisable to speak about the functional
interconnectedness of biological nature. When the transactions of superior animals with their more complex
environment come into discussion, then is more advisable to speak about a meaningful interconnectedness
of a bio-psychological nature.
From the standpoint of their biological and psychological heredity men have their much more
superior brain with intelligent operations and various aptitudes. Their society is also not only that of
affinitive and complementary co-operation with hereditary patterns, but a new one, based upon the
division of labour and its hierarchical integration. Indeed, human social order is not merely that of the
family, determined mainly hereditary, but a much larger and complicated one, based upon economical
goods, social norms and cultural values, that are the fruits of the cultural heritage. Thus men's world is
mostly their own created world, that is to say their social and cultural one. Therefore, their behaviour is not
merely biological and psychological, but also social and cultural. Under such conditions, the relations
between men and their society in accordance with the social norms, economical goods and cultural values
are defined by their new meaningful interconnectedness of psychological, social and cultural order. These
relations also reach the rational level of logical discrimination between positive versus negative norms,
goods and values. Human consciousness and conduct with their self control in conformity with their
personal needs, drives and desires on one side and with the social norms, economical goods and cultural
values on the other side, are the sweet fruits of these psychological, social and cultural values with logical
interconnectedness. There should be observed however that human, social and cultural logic is not only
that of cognition, but also that of emotion and action. It is a logic of values and not only of their
knowledge.
The new meaningful interconnectedness of a psychological, social and cultural nature with logical
operations in terms of positive versus negative values is however not so much that of words and sentences,
controlled by the old logic of notions and judgements, as more that of the conception of Nature, Life,
Society and Culture, approached by the logic of theories. It is a logic of the whole structure of language on
one part and of the whole conception of our existence in this world on the other part.
Psychophysics and physiological psychology attempted to explain psychological phenomena
through their sensations, conceived as physical, chemical, physiological an psychological processes. The
explanation was under the principle of reduction, that determined concrete structures and functions
through their hypothetical elements.
In opposition to this analytical determination of complex structures through their last elements was
Hegel's phenomenology of mind, that interpreted the individual mind through the social one and the social
one through the Absolute one versus God. The interpretation was under the principle of the supreme whole
that determined individual structures with their concrete functions through the hypothesis of a universal
God.
The structural and functional explanation and interpretation of contemporary psychology uses both
analytical and synthetical determination, focusing its attention upon the existence of concrete personalities
in their families, home and working communities etc, that are their immediate world. Consequently, it takes
into consideration both the biological, biochemical and biophysical determinations as well as the
psychological, social and cultural ones through the empirical frames of reference of their concrete
encounter. Thus the biological and psychological structure and functions of personality with its desire of
Freedom, with its relations of Love in the family and with those of justice in the working community and

State, together with their material and cultural achievement, are the chief frames of references in assessing
the transactions between personality, society and culture with their aspirations toward harmonious
fulfilment in conditions of personal health, social honesty and cultural creativity. And, of course, with the
avoidance of both organic and mental diseases on one part and of crimes and delinquencies on the other
part. The logic of values is called to discriminate between these positive and negative cognitions, emotions
and actions. Therefore, it is present not only in our knowledge, but also in our emotions and actions.
In the light of the above discussion, certain conclusions might be drawn.
1) The concept of meaningful interconnectedness defines the relations between the parts and the
wholes of a structure that are not only general, universal and constant, as in Newton's mechanics, but also
individual, particular and changeable, as in quantum mechanics and chemistry and still more in biology,
psychology and sociology. The same concept applies to the transactions of the structure with its
environment, that are not only passive, like in Newton's mechanics, but also active, like in biology etc.
The relations between parts and wholes that are only general, universal and constant are accessible
to mathematical determination. The same determination applies to the transactions of the structure with its
environment, that are only passive and not active.
The relations between parts and wholes that are both general and individual, universal and
particular, constant and changeable, require a logical determination. The same determination applies to the
transactions of the structure with its environment, that are both active and passive.
Consequently, the meaningful interconnectedness denies the relations between generality and
specificity, universality and particularity, continuity and discontinuity on one part and those between active
and passive adaptation versus transactions on the other part.
The theory of Empedocles about the four elements on one side and the laws of gravitational and
electromagnetic field on the other side, were supposed to be only general, universal and constant and
therefore their determination was mathematical.
The relations between particles and atoms in quantum mechanics or between the various cells,
tissues and organs in biology etc. are supposed to be both general and specific, universal and particular,
constant and changeable and therefore their determination is also both mathematical and logical. The
double determination applies to their transactions with the environment, that are both passive and active.
The relations between parts and wholes at the physical level of organisation of matter and energy
seem to be only those of affinitive and complementary co-operation with a very low degree of
individuation, particularisation and changeability. The transactions of physical bodies with their
environment are also mainly passive. Their determination is therefore mostly mathematical although the
function of various particles in the structure of an atom can be elucidated only in a logical way. The notion
of meaningful interconnectedness defines this function.
2) The proportion of individuality, particularity and changeability in relation to their generality,
universality and constancy increases with the evolution of biological beings where the new modes of
integration and differentiation appear with their hierarchical levels of organisation in cells, tissues, organs,
systems and organisms. The proportion of logical determination evolves parallelly to the proportion of
qualitative individuality, particularity and changeability of the new modes of organisation. Thus it is much
larger at mammals than at other less developed species. Then is also much larger at the higher levels of
hierarchical integration. Heart and lungs, for instance, have a higher degree of individuality, particularity
and changeability than their tissues and cells. Larger is also the proportion of active adaptation of organism
to its environment. Consequently, at the biological level of organisation it is appropriate to speak about a
biological interrelationship with increasing degrees of logical interconnectedness. The notion of sense
versus significance or meaning defines the function of cells, tissues, organs and systems in the context of
the organism. It also defines the new function of active adaptation to environment. It should be observed
that biological functions do not require consciousness. That is, their performance is unconscious.
3) The biological processes of human organisms are about the same as all mammals. Fundamental
changes appear however in their transactions with their new own environment, that is the new communities
based upon social norms and in the service of economical goods and cultural values. Their operations are
much more individualised, particularised and changeable and therefore their determination is mainly
logical. Consequently, the relations between individuals and society with economical and cultural aims
require logical determination in terms of psychological, social and cultural meaningful interconnectedness.
The proportional of active adaptation is also higher. Consciousness becomes the chief function of
individual self control and self planning in accordance to social norms and in the direction of economical
goods and cultural values. Its main function is the discrimination between positive and negative behaviour,
that is between positive and negative values.

4) The various modes of organisation, integration, differentiation and transactions at physical,
biological, social-human and cultural levels have different degrees of variation, development and
intraconnectedness. The modes of organisation require logical determination: the degrees of their
development, variation and interconnectedness are accessible to mathematical determination.
The degrees of variation are assessed through the curves of variation, while those of
interconnectedness are estimated through the calculus of correlation versus covariation. Their development
in time is appreciated through the curves of growth and development. The mathematical determination of
all of them is that of probability and not of full exactitude just because of their individuation, particularity
and changeability.
Under the law of probability is also the logical determination, but its operator is the meaningful
interconnectedness.
The mathematical probability strives for exactness; the logical one for validity. The first one works
merely with judgements of assessment; the second one with those of values in a world of facts as Koehker
said.
Since the problem of meaningful interconnectedness is the keystone of the present work, let us
analyse it not only from the standpoint of the empirical sciences, but also from that of the formal ones,
which are logic and mathematics.
Plato explained the nature of geometrical beings through their metaphysical "ideas" versus
"essences", while Euclid explained them though the relations between their sides and angles, that is through
the organisation of their concrete structure, that made without object the function of the hypothetical
"essences", acting as a deus ex machina, that made the being what it is, as Aristotle said. No, the being is
what it is not in virtue of this hypothetical "spirit", but in virtue of its own organisation. Thus the
substantival and attributive variance of the beings was determined through the relational invariance of the
parts in their wholes.
The role of this relational invariance became still larger in Einstein's theory of relativity, in which
the units of space, time and mass are not longer homogeneous, as Newton claimed, but heterogeneous,
depending upon the velocity of the bodies in the structure of the Universe. What is constant is merely their
interrelationship, defined by the principle of isomorphism. Thus the determination of this interrelationship
continued to be only mathematical because the new principle of relational identity versus isomorphism had
the same generality, universality and constancy as the older principle of substantival identity versus
homogeneity.
Yet, the relations between various particles and waves in the structure of an atom proved to be not
only general, universal and constant, but also specific, particular and changeable, although the quotient of
their specificity, particularity and changeability is rather small. Thus their determination is no longer strictly
mathematical, but also logical. Mathematical determination operates upon their degrees of spatial extension
and comprehension with certain duration in time, that remain isomorphic; logical interpretation intervenes
in the relation between generality and specificity, universality and particularity, constancy and
changeability, depending upon their modes of organisation, that are not only isomorphic, but also
heteromorphic, etc.
It should be also noted that the relations in quantum mechanics are not merely those of affinitive
nature of the law of gravitation, but also those of complementary nature of the electromagnetic field, that
require the determination of dialectical logic of Hegel, as Heisenberg claimed. The various modes of
organisation of affinitive nature require only the logic of Bacon.
To these affinitive and complementary relations of the structure of matter and energy at the
physical level of horizontal organisation, the biological beings add their hierarchical modes of
organisations, in which the relations between parts and their wholes are no longer direct - as Giordano
Bruno and Spinoza have believed - but indirect - as Goethe claimed in his theory of original phenomenon.
Indeed, between the human body and its atoms appear the organisations of atoms in molecules, of
molecules in cells, of cells in organs and so on. The human being in his turn is a member of his family,
which is a part in its home and working community, that are parts of social classes, that are parts in nation
and state. Thus the organisation of matter and energy at biological human and social level takes the form of
a pyramid in which the main relations are those of hierarchical integration.
The fourth category of relations are then those of evolutionary order, that develop the spatial ones
in accordance with the biological trends of life on one hand and with the leading principles of human
civilisation on the other. Due to them, human behaviour depends not only upon its hereditary equipment
and social structure; but also upon the stage of human civilisation.
What are the reasons for the new relations of hierarchical organisation and for those of

evolutionary development? The answer is an increasing chance for better conservation and development of
the being in a more efficient way. Indeed, one must never forget that for each information of an afferent
nerve human brain has 50.000 cells for its elaboration.
In this elaboration, however, the main role is not that of affinitive and complementary relations,
specific to afferent nerves, but that of hierarchical integrations with evolutionary development, specific to
human brain. In order to understand their role let us take again the elaboration of Goethe's Faust. Was this
elaboration a product of ars combinatoria, operated with mathematical logic, applied to those 8000 words
of this masterpiece? Of course not. On the contrary, the elaboration was the product of ars differentiatoria,
applied to the main idea of the masterpiece, that is to say to its original phenomenon. From the
incommensurable number of combinations of 8000 words, this basic idea, operated by hierarchical and
evolutionary relations, took only one combination, namely that one which offered the most logical and
efficient interconnectedness. Thus the chief function of the hierarchical organisation of our brain is to select
and organise the afferent information in accordance with its own structure on one hand and with the social
norms and cultural values on the other. It is the unity of this meaningful interconnectedness that brings an
order in the multiplicity of the words. Thus the meaningful interconnectedness of the words in the above
masterpiece are the logical threads that keep the words together and give them a real sense. Therefore, the
main road to truth is not the extensive determination of the order of classes, operated with the principle of
identity, applied to the resemblances and differences of the singulars, but the comprehensive one, applied
to the order of structure, that is to say to their unity that connects together, in a meaningful way, their
multiplicity. The consciousness itself, considered in this light, appears to be the main agency of this
meaningful interconnectedness, applied to the multiplicity of its states of mind. From the standpoint of the
substantival identity these various states of mind seem to be heterogeneous. From the standpoint of their
meaningful interconnectedness they are isomorphic. Their isomorphism, however, is not the general one of
the theory of relativity, accessible to mathematical determination, but the general and the specific one,
applied to the meaningful relations between parts and their wholes, accessible only to logical determination.
Yet, logical and mathematical determinations are no longer opposed and contradictory, but
complementary. The concept of structure is their common object. Mathematical determination, however,
operates only upon general, universal and constant structures, while the logical one focuses its attention
upon the meaningful interconnectedness between parts and their wholes in space and upon the meaningful
connection between causes, goals and effect in time.
Under such circumstances, logical determination focuses its attention mainly upon the various
modes of organisation, integration and evolution, while the mathematical one intervenes chiefly in their
degrees of extension and comprehension in space, with their degrees of duration and growth in time.
Indeed, the modes of organisation, integration and evolution are present in mathematics, too and
the theory of groups, elaborated by Galois, F.Klein and Sophie Lie, illustrates it. Yet, mathematical modes
of organisation are strictly general, universal and constant, while the logical ones are also specific,
particular and changeable. The passage from one group of mathematical versus logical operations is also
possible, yet with the consideration of the due criteria. These criteria, however, are both logical and
mathematical and the ignorance of one of them is in the situation to generate unavoidable contradictions, as
in Cantor's theory of set, that reiterates the old indeterminacies of the Antiquity.
According to Kroenecker and Dedekind the first and main axiom of mathematics is that of
expressing the continuity of geometrical dimensions through the discontinuous units of arithmetical
numbers. The operation, to be sure, is possible but not in conditions of full exactitude because geometrical
beings represent one mode of organisation and the arithmetical numbers are representing another one.
Thus the passage from one mode of organisation to another one is not only a problem of mathematical
determination, but also one of logical interpretation. Under such conditions, as long as the translation of the
continuous dimensions of geometry into the discontinuous numbers of arithmetic is attempted without
considering the logical criteria, the completeness of determination is not possible and the logical
contradictions are unavoidable, as Poincaré has already shown.
The contradictions become still more obvious when the elaboration of mathematics is attempted
merely in mente and not in re, as is the case of Cantor's theory of the set. No wonder, therefore, that the
foundation of mathematics afterwards was sought in the context of the system versus structure, which, as a
unity in multiplicity, asserts the complementarity between continuity and discontinuity, operated not only
with mathematical determination, but also with the logical one.
The following mode of organisation of 10 letters illustrates a meaningless combination with
relations of strict contiguity, yet with a common attribute

ycitnotniu
They are a simple multiplicity versus set.
The following mode of organisation of the same 10 letters
continuity
represents a unity into multiplicity with a certain meaning. The unity into multiplicity is brought up by their
logical meaning. Plato has identified it with the notion of metaphysical "essence". Modern science identifies
it with the mode of organisation.
How are we supposed to discriminate between various modes of organisations that are both
dependent and independent, differentiated and integrated and as such do not allow a discontinuous
determination, as Descartes required?
When biological organs and functions come into discussion the discrimination between them is
easier because their anatomical substratum is rather obvious. The functions of various organs however
depend not merely upon their own anatomical substratum, but also upon other organs as well as upon the
organism itself, taken as a whole. The function of the heart, for instance, is correlated with that of the lungs
and it depends upon the health of the organism. The psychological structure of personality with its
transactions with the society has also its impact as the study of stress shows. The biological structure of the
heart with its own physiology remains however an adequate and reliable frame of reference. The same
situation remains valid for the majority of other biological structures as well as for the sensorial ones.
The transactions of personality with its family and other social institutions however depend not
only upon their bio-psychological structures, but also upon the social institutions and therefore their
differentiation has to consider both criteria. Thus the operation becomes more complicated because
familial, economical, social, political, religious structures, etc. are different variables with more complex
functions. Psychological abilities, like arithmetical, technical, verbal aptitudes, etc. depend more upon the
bio-psychological structure of the individual, while social attitudes depend more upon social institutions.
Under such conditions, the cerebral localisation of various functions and attitudes are far from being so
distinct, as Broca and Spurzheim thought. Indeed, all the great neurologists pointed out later on that the
general activity of the cortex prevails over the specific ones of the different localisation. Consequently, the
hereditary structure of the brain seems to be just an instrument of formal thinking, operated with
mathematical logic, and not an instrument of material thinking, operated with general logic, that takes into
consideration the contents of various ideas, values and theories. Under such conditions, to speak about
distinct localisations of different talents and traits is more or less impossible. Still harder is the discrimination
between the cerebral localisations of social attitudes and cultural values. So, the discrimination between
them has to be merely in terms of social psychology because their localisations are more outside than
inside, that is in social and cultural morphology and not in the anatomy of the brain. This was maybe the
reason why James left out of his treatise of psychology most of antomical schemes of the brain, so dear to
Wundt. Indeed, the superior activity of the brain is to be explained not so much in terms of physiological
psychology as more in terms of social and cultural psychology, as Wundt himself finally recognized in his
Völkerpsychologie in ten volumes. His physiological psychology was only in three volumes. Their
quantitative proportion might suggest a qualitative one too, if their value of truth comes into discussion.
Under such circumstances psychology had to elaborate its own taxonomy mainly in psychological
terms, as Brentano claimed. Indeed, he focused his attention directly upon psychological phenomenology.
Husserl's phenomenology is the logic of this approach and its contributions are rather substantial, as the
research work of Graumann, Linschotten, etc. proved. Therefore it is no wonder that the
phenomenological approach has been introduced in other countries too, like France, England and USA.
From the standpoint of the meaningful interconnectedness the new contributions are relevant enough
although they depend very much upon the talent of the psychologists themselves. This was the case of Max
Scheler, K.Jaspers, Pfänder etc. in Germany, of Merleau-Ponty and even Camus and Sartre in France etc.
According to Graumann the same phenomenological approach is valid for Skinner's operant behaviour,
although the Harvard professor paid so little attention to the mathematical and logical foundation of his
theory.
Psychology however wanted to be an exact science, based upon mathematical determination and
not only upon logical interpretation. Consequently, it aimed to approach the discrimination between
different psychological variables with mathematical methods, too. Rather useful have been in this regard
the statistical methodology of R.Fisher, the mathematical logic of J.Piaget and his collaborators and the
factor analysis, discovered by Ch.Spearman and further elaborated by L.L.Thurstone, Hotteling etc.
The chi square and F quotiens proved, indeed, to be very useful and became a prerequisite

instrument of most researches not only in biology and psychology, but also in sociology and other
sciences. The function is to make clear whether the variable taken into study is a real one or a
heterogeneous combination of different ones.
The same assessment might be operated with Spearman's factor analysis of a single variable, taken
isolately. The technique of multiple factor analysis, elaborated by Thurstone and Hotelling, brought the
multivariate determination of many factors. It also proved to be the most parsimonious and efficient one. It
seems to be, indeed, the most important contribution of mathematical psychology, which was later adopted
in sociology, economics, biology, musicology, geology, etc.
Factor analysis, however, like any mathematical methodology, has its own handicaps, inherent to
mathematical determination that makes abstraction of the concrete content of variables. Under such
conditions the structure itself of the factors remain undetermined. Fortunately, genetical epistemology of
Piaget, based upon mathematical logic, is doing this service.
The second handicap concerns the statistical nature of factors, that applies merely to population of
individuals and not to individual cases, taken separately. Therefore, the various factors have to be
approached also clinically and not only statistically.
We have then to approach not only the factors, but also their interrelationship. Fortunately, the
theory of the simple structure approaches it. Yet, it approaches it merely from the standpoint of the
respective tests and factors, taken into consideration, and not from the theoretical point of view of al
factors. Consequently, the structure of personality remains in this way more or less undetermined.
The fourth handicap concerns the coefficients of correlation, that are a statistical estimation of the
co-variation of two or more curves of variation. Under such conditions, they take into consideration only
the relation between the degrees of variation and leave out of determination the relation between their
modes of organisation. In other words, they express merely the quantitative relations, accessible to
mathematical determination, and not the qualitative relations, accessible to logical determination. It is also
to be observed that the degrees of variation are an extensive determination, based upon comparison, and
operates in terms of similarities and dissimilarities, while the degrees of correlation are a comprehensive
determination, based upon analysis and synthesis and operates in terms of interconnectedness. Or, the
relation between these two determinations are merely those of complementarity, and not of similarity
versus identity. Are we then justified to conclude from the likeness of extensive co-variation to the
interconnectedness of comprehensive co-relation? It is difficult to believe. Consequently, we have to
approach the modes of organisation themselves in a logical way and not only their degrees of variation, in
a mathematical way.
The fifth handicap is then that the curves of variation themselves are taking into consideration only
affinitive variables and leave out the complementary ones, that intervene in the case of temperament trait,
emotional states, masculinity-femininity etc. Needless to say that beside affinitive variables, like mental
abilities, and complementary ones, like femininity-masculinity, euphory-dysphory etc. we have the
relations of their hierarchical integration with various levels of organisation, that introduce the
discrimination between empirical and rational knowledge, empirical behaviour and self control in
accordance with psychological rules, social norms and cultural values. The fourth category of relations are
then those of development in the course of time.
Under such circumstances, we are obliged to ask what the factors are. Are they affinitive variables?
This seems to be the case of sensorial, psychomotor and intellectual abilities, when factor analysis proved to
be, indeed, very efficient. Are they complementary variables, like in the electromagnetic field? This seems
to be the case of temperament traits, of some biotypological and psychotypological traits as well as some
character and personality traits. Unfortunately, they have been approached with the same methodology of
affinitive variables, that is not adequate. Therefore the problem has not been approached yet. Some of the
factors, however, are not substantival and attributive entities, but structured wholes with different levels of
hierarchical integration. This is the case of personality structure and even of general intelligence.
Fortunately, the problem has already been considered, but as far as the concrete solutions are concerned,
they are more or less lacking. Nobody however contests that along the course of life some factors might
change. Piaget has brought conclusive proof in every case. Consequently, biological, psychological, social
and cultural factors are not only a problem of mathematical determination, but also one of logical
interpretation. Their simple structures are not to be assessed only mathematically, but also logically in terms
of meaningful interconnectedness.
What is finally meaningful interconnectedness? The Logos itself of Nature, Life, Society and

Culture on one side and of our language, that expresses and interprets it on the other side.
DIRECTION OF DEVELOPMENT
Yet these two aspects of the Logos are neither perfect, nor static, but in continuous attempts toward
development. Some of these attempts succeed, some others do not, but the number and proportion of
successes are in the end prevailing over the number and proportion of insuccesses.
Bodies with gravitational field as well as those with electromagnetic one tend toward their
equilibrium, accessible to mathematical determination. The law of entropy in thermodynamics seems to
indicate a similar tendency. One also speaks about an expanding Universe. Their Lawfulness is also
mathematical. Logical lawfulness appears however in the organisation of matter and energy in atoms and
molecules and becomes more pregnant in the process of life with its cycles of birth, growth and death. The
life of protozoa lasts only for some few minutes. Nevertheless, they have a certain freedom of movement in
choosing their environment with better light, temperature and food. Thus their tropisms are no longer
under the law of conservation of structure and energy, but under that of biological development. The
process of development gains in duration and growth by pluricellular animals. Their functional
interconnectedness increases and their transactions with the environment are controlled by the central
nervous system. In the struggle for life are victorious the animals with a well developed nervous system.
The most successful ones were men. At the biological heredity they add the learning and education in their
family and society, with their cultural heritage.
All these physical, biological, psychological, social and cultural changes seem to be under the
general law of organisation of matter and energy in more complex structures at physical, biological and
human levels, that increases the chances for a better conservation and development in more efficient way.
On this long and complicated road the law of development changes itself and becomes not only more
complicated, but also more efficient and successful.
This world however is not the best one, as Leibnitz thought. It is only on the way to perfecting
itself. Therefore human nature and its social and cultural condition are in continuous structuralisation
toward better modes of organisation. They certainly are not the best configurations, die besten Gestalten as
Koehler was inclined to believe. They are, however, better than those of the past, at least the majority of
them.
THE PRINCIPLE OF INDIVIDUATION
According to Aristotle - as we have seen-science begins with the determination of differentia
specifica, continues with that of genus proximum and ends suprema generalia. In opposition to it are
literature and art, that focus their intuition on the concrete attributes of individuals themselves. The abstract
degrees of generality are lawful: the concrete attributes of individuality are unique.
The curves of variation however opened the roads for the determination of all the attributes.
Consequently, lawful is individuality itself, as Allport and Murray claimed.
Is that true? C.Burt has questioned it, reasserting Aristotle's old thesis that accessible to scientific
determination are only the various degrees of generality. K.Lewin on the other side claimed that scientific
determination is only that of Galileo Galilei's that asserts the universality of lawfulness.
Which thesis is true? In order to find the correct answer one has to observe that their frames of
references are divergent. Burt discusses the problem from the standpoint of Aristotle's extensive logic of
classes; Allport and Murray approach it from the standpoint of Bacon's comprehensive logic; Lewin takes
into consideration the mathematical determination of Galilei. Under such circumstances the correct answer
is not possible because the completeness of determination is not satisfied.
From the standpoint of the extensive determination the correct answer is that given through the
curves of variation. Unfortunately, these curves do not approach the individuality of the personality itself,
but only the individuation of various traits and abilities. Yet, the multivariate determination of factor
analysis opens the way for the structural approach of individuality itself. To be sure, in mathematical terms
only. The comprehensive determination of personality, approached with clinical methods, brings the
logical determination, too. Allport and Murray refer to its determination.
What is the process of individuation from the point of view of both extensive and comprehensive
determination, approached with both mathematical and logical methods? It is just the most successful
encounter between the hereditary structure of personality with its physical, biological, social and cultural
environment. Both of them are very complex variables and different too. Therefore the same model of

transactions is not adequate and in order to increase its efficiency one has to adapt it to the individual
structure of personality and to its particular environment. This is the most efficient way of active and
passive adaptation in view of the most efficient road toward conservation and development. Consequently,
the coefficient of individuation represents the optimum way of men's transactions with their environment.
Hence its identification with the freedom itself. The concept of freedom however does not express only the
extensive determination of individuation, but also the comprehensive one of inner causality as well as the
evolutionary one of the fulfilment of human personality in accordance with the main principles of its
development, that are social justice and love in the light of truth and with the aim of beauty, that have made
men social and cultural beings. Nietzsche has seen it as a play in chains. It actually seems to be a nisus
formativum - as Aristotle saw it - toward harmonious fulfilment of men in their society toward cultural
development.

Chapter VIII

EVOLUTIONARY DETERMINATION
The science of the Antiquity approached the order and lawfulness of Nature, Life and Society in
Space and considered that their evolution in Time was a mere repetition of their order in Space. Under such
conditions logical determinations were only of two kinds: extensive and comprehensive. The former
concerned the classification of singulars in various classes and the latter referred to the comprehension of
the being itself. Both of them were static determinations in space. Mathematical determinations approached
the same topics: arithmetic took into consideration the punctual location of different singulars expressed by
numbers, while geometry approached the comprehension of geometrical beings in terms of their sides and
angles. The first determination is extensive and the second one is comprehensive or intensive.
To the extensive and intensive determinations of Space modern science added the evolutionary
determination in Time. Nature, Life, Society and Culture are no longer static entities, but dynamic
processualities. Their order and lawfulness are not merely those in Space, but also those in Time.
Consequently, to the extensive and intensive determinations of order and lawfulness in Space one had to
add the evolutionary determination in Time. Moreover, the new determination in Time seems to be the
most important one. Its determination integrates those in Space and develops them according to its new
order, lawfulness and processuality. The curves of growths, that integrate those of variation, are one of its
new determinations.
Due to this integration of spatial determinations into the temporal one some of the most outstanding
scientists and logicians of our time consider that evolutive determination might suffice even when taken
alone. The thesis was promoted by Hegel's dialectics and was reasserted by Bergson's intuitionism, Husserl's
phenomenology and even Einsten's theory of relativity. There is nonetheless true that Hegel's dialectical
Law of attraction between opposed contrarieties is still a determination in space. As to Husserl's
phenomenology one has to observe that evolutionary determination intervenes in his ontology, but not in
his logic, conceived as pure ontology. The same situation occurred in mathematics and in pure formal
sciences that deal with simple contiguity in space and succession in time of pure punctual locations,
deprived of content. Or, the process of evolution intervenes right in their content, namely in their structure
and functions in uninterrupted changes, which have both growth and direction of evolution.
THE CONCEPT OF EVOLUTION
The concept of evolution was first elaborated in history and social sciences, where changes are
larger, more frequent and more significant. Rather soon, however, the evolutionary determination
appeared in the field of biological phenomena, where changes are less frequent and large. Their
development in time however is longer and allows a better interpretation. The process of evolution has
been finally asserted in the field of physical phenomena, where changes are less frequent in macrocosmos,
yet very frequent in microcosmos.
The explicit formulation of the concept in historical and social sciences was the work of Vico,
Montesquieu and Hegel in particular. Nevertheless, the idea of evolution became a common trend of
contemporary thought only with Darwin, although he wrote merely about the origin of species. The
generalisation of the process to social, psychological, biological and physical phenomena was made then
by Comte, Spencer, Marx and Engels. Vico, Montesqieu and Hegel elaborated the logical determination
and interpretation. As former engineers, Comte and Spencer inclined towards a mere mathematical one. In
the dialectics of Marx and Engels these two opposed conceptions became reciprocal determinations.
The forerunner of all of them was Heraclitus, but his formulation was far from their explicit
elaboration. Actually, he anticipated it without much argumentation and without the due logical and
mathematical interpretation. His point of departure was the theory of the four elements, promoted by
Empedocles. Democritus reduced them to the material atoms, pleading for their substantival and attributive
determination with static character. Heraclitus reduced them to fire, inaugurating the processual

determination with dialectical character, which intervened in the law of the fight and unity of contrarieties
and in the process of development. The new idea of evolution and the law of contrarieties were questioning
both the static interpretation of the Greek science and its principle of identity. Therefore, Heraclitus' ideas
seemed so absurd that Plato doubted even the mental equilibrium of this profound genius, who anticipated
some of the most basic principles and laws of contemporary science. In opposition with Plato's judgement
is that of Hegel, who considered Heraclitus as his most authentic and important forerunner.
It is nonetheless true that a certain anticipation of the idea of evolution was also present in
Aristotle's conception of physical, biological and psychological "substances", asserted not only as three
levels of organisation of matter and energy, but also as three superposed strata of human beings, defined
by the notions of phrenia or reason, of psyché or Eros and of pneuma. Their discrimination however was
far from being clear and definite enough as in our frames of reference, when they are conceived as three
levels of processualities and not as three static entities of mere substantival and attributive order. In his
Politics then Aristotle spoke about autocracy, aristocracy and democracy, pleading for the last form of
social organisation, but he still lacked the evolutionary ideas of their succession as well as their direction of
development.
Does this mean that Aristotle was not conscious of the succession of various historical phenomena,
described so accurately by all historians of his time? Of course he was, but according to him the variety and
succession of social and historical events concerned their material "appearances" versus external
"phenomena" and not their spiritual "substances" versus "nomena", which are not only their moving
principles or causes, but also their invariance. A similar interpretation was attributed to human growth,
which is to be sure the most concrete phenomenon of evolution. Yet its changes were concerning only the
body variation and growth and not the physical, biological and psychological "substances", that remained
invariant. They represented, indeed, the unity and continuity of the "soul" among the diversity and
discontinuity of bodily changes and manifestations.
Heraclitus promoted the idea of eternal change, determined by the fight and unity of opposed
contrarieties. Parmenides, Plato and Aristotle asserted the permanence of spiritual substances, conceived as
simple units, like the atoms of Democritus. After two thousand years Vico pleaded for the synthesis of these
two opposed theses defining the evolution of historical phenomena as both "course" and "recourse", corsi e
ricorsi. That is to say as both repetition and innovation. This alternation resembles the development of a
spiral that evolves in larger and larger circles, which are superposed on the previous ones.
Vico also asserted the law of the successive phases toward a better organisation of human societies.
The first stage was that of the leadership in the name of God; the second one was that of heroes
distinguished in various battles for the defence of their community and the third was that of human beings
trying to organise themselves on the basis of self accepted discipline. Montesquieu, Hegel, Comte and
Spencer have further developed this idea of evolutive phases although they proposed other explanations
than that of cyclic evolution. The most well-known phases are those of Comte, who asserted the
development of human mentality from the religious period to the metaphysical one and then to the positive
phase of contemporary science. Spencer wrote about three phases, although his discrimination was again in
terms of political organisation. Hegel's "phenomenology of mind" asserted six phases of the fulfilment of
"Ego" consciousness, while Marx and Engels wrote about families, clans and tribes in primitive culture and
about autocracy, aristocracy, bourgeoisie and the dictatorship of the proletariat in modern culture.
Durkheim spoke merely about affinitary and complementary social structures and Tönnies about
"community" and "society", which have certain similarities with those of Durkheim.
A few decades after Hegel and some fewer ones before Comte and Spencer, Darwin however
proved that the process of evolution is common not only to human history, but also to the variation and
differentiation of animal species with a much longer past. For similar ideas had pleaded Lamarck before
him, but not with the same huge documentation. In the light of these new researches Comte, Spencer on
one side, Marx and Engels on the other side, spoke not only about the historical evolution, but also about
the biological and physical ones, yet without a convincing argumentation when physical organisation of
matter and energy came into discussion. The proof of this evolutionary determination in physics was
brought only by the quantum mechanics of our century.
Yet with the exception of Hegel all these scientists approached the evolution in social, biological
and physical sciences without elaborating its adequate methodology. An evolutionist for instance was
J.St.Mill, the author of the best treatise of logic. He considered however that extensive and comprehensive
determinations in space were enough. At the basis of this solution was his conviction that the process of
evolution is a development of the same order and lawfulness of space, approached by extensive and
comprehensive determinations. Comte and Spencer went still further and asserted that human and social

phenomena can be determined in terms of their biological infrastructures through their chemical and
physical ones. In other words, they were inclined to reduce human, social and biological order and
lawfulness to mechanical phenomena and laws, operated mathematically. Therefore it was only Hegel who
claimed that the interpretation of social and cultural evolution needs a logical organon of an evolutionary
nature and not a static one, like Aristotle's Organon or Bacon's Novum Organon. This new and adequate
organon of history was the dialectical logic, elaborated by him. Marx and Engels applied the same
dialectical logic to the organisation of matter and energy in complexer structures at physical, biological and
social levels. Hegel applied it to the phenomenology of mind; Marx and Engels applied it to the
organisation of matter and energy. Yet Dilthey, Windelband and Max Weber reiterated the old dualism of
Aristotle, Descartes, Kant and reasserted the validity of logic only in the field of history, psychology and
sociology, but not in physics, where - they thought - mathematical determination sufficed. There must also
be mentioned that Dilthey took his inspiration more from Goethe than from Hegel. Goethe's theory of
original phenomenon was afterwards applied by Frobenius and Spengler and even to a certain extent by
Toynbee. They conceived human history only as a succession of various styles and not as a continuity in
several changes with a certain direction of evolution, like Hegel, Comte, Spencer etc. The application of the
same logical and mathematical instruments to social, biological and physical phenomena was reasserted by
Husserl's phenomenology and pheno-menological logic.
EVOLUTIONARY DETERMINATION OF SPECIES
Aristotle's logic of the order of classes was elaborated in connection with his botanics and zoology,
based upon the classification of biological beings in various species and genera. He spoke about 300
species and Littré about 3000. Both of them considered species as immutable entities, created by God at the
disposition of men, who are the only beings created after his own image. What Darwin said and proved was
that all biological beings and men themselves are the results of a long evolution of many millions of years.
Today one speaks about four billions years. According to the Bible the world was created in seven days
some few thousands years ago.
Copernic proved that our world is just a planet of the sun and that the number of solar systems is
almost infinite. It was dethronement of our planet considered till then the centre of the Universe. Darwin
proved that men themselves are merely another biological species. To be sure, the most evoluated one, but
deriving from apes anyhow. His work was considered as the dethronement of man himself. This does not
mean however that human beings have not their own destiny and their own social and cultural significance,
in the service of Truth, Freedom, Justice, Love and Beauty. Actually, life itself has a significance and a
direction of evolution. Of course, toward more and more complex and individuated forms. Human beings
are the summit of this evolution. According to S.Alexander's wonderful work on Space, Time and Deity
this new way of creation might be also the work of God.
According to Darwin, at the basis of the evolution of species are the concepts of variation, heredity
and struggle for life. Biological beings are born with a certain hereditary equipment, that varies from
species to species and from individuals to individuals. In the struggle for life survive singulars and species
with higher degrees of development of their structures and functions. Consequently, natural selection
appears to be the explanatory principle of the evolution of species.
The evolution of species was previously affirmed by Lamarck. He tried to explain it through the
adaptation of organisms to their environment on one side and through the heredity of acquired
mechanisms of behaviour on the other side. The various organs of the body seem to be the products of
their functions. For Darwin the organs were mostly hereditary and functions were depending on them. Yet
up to our times the heredity of acquired characters could not be proved, because the proof might require
hundreds and maybe even thousands of generations. Or, up to now all researches have considered less than
one hundred of generations.
Under such conditions Weismann has promoted the thesis that the germ cells are entirely
independent from the somatic ones and that the impact of the environment upon somatic cells does not
affect the hereditary structures of the germ cells. Johannsen has introduced the term of genes for their
elementary units. Th.H.Morgan identified them by microscope and studied their organisation in
chromosomes. He also proved that the order of chromosomes is that of two pairs, arranged in certain
chains. Human beings, for instance, have 23 pairs of chromosomes in the case of women and 22 1/2 in the
case of men. The plus chromosome determines the sex. When drosophila comes into discussion, its pairs of
chromosomes are merely seven. Smaller is also the number of their genes. The most important discovery
was however that in each pair of chromosomes one of them is from the male parent and the other one from

the female parent. Both chromosomes produce the same structures and functions but there is only one
which determines them, namely that one which has in general a better endowment and therefore was called
dominant. The other one with negative properties is recessive. Later was also proved that the combination
of genes follows the law of probability, that occurred in the different combinations of Gregor Mendel,
whose work was published in the same year as The Origin of Species by Darwin. His work however
remained totally unknown till the beginning of our century when Johannsen and de Vries rediscovered it.
Under such circumstances the bisexual multiplication of beings is itself a factor of evolution. De Vries
discovered the mutations, that occur from time to time in germ cells.
Which are the causes of these abrupt mutations, if the nucleoplasm of genes is completely
independent of its cytoplasm? They seem to be the radiant energy of cosmic rays and that of X-rays. Later
was also discovered the influence of thermal and chemical energy. Out of discussion were only the
conditioned reflexes acquired through learning. All these kinds of energy however seem to influence not
so much the number of genes as their order, that has its importance, too. Or, the number of the various
modes of arrangements of genes in a chromosome is rather large. The third chromosome of Drosophila,
for instance, has 15 modes of arrangements. It was also discovered that the genes are not corpuscular units,
entirely independent of their environment, but just functional units with both substantival structure and
relations. It must be noted that the evolution from substantival interpretation to the relational one took place
not only in social and biological sciences, but also in quantum mechanics as well as in logic. No wonder
then that it appeared in genetics, too.
The necessity of both structural and relational versus functional determination is more obvious in
the new theory of biochemical structure of genes, which is the third great discovery after that of Darwin
and Gregor Mendel on one side and that of Johannsen, de Vries and especially of Th.H.Morgan on the
other side. Indeed, in the beginning the macromolecules of DNA seemed to be independent of the new
molecules of RNA, generated by them. For the time being it is probable that the molecules of DNA are
accessible not only to certain modifications operated by radiant, chemical and thermal energy, but also to
certain influences of RNA molecules. In fact, the action of the whole upon its parts is recognised even in
the structure of atoms. Thus it requires not only a mathematical determination, but also a logical one, as
Heisenberg claimed Therefore, Crick and Watson felt the necessity of logical arbours in their research, too.
Similar discoveries were made in the statistical study of the transformations of several species in
terms of sets of genes and chromosomes frequencies. The new study has proved that the process of
evolution occurs not only through discontinuous mutations, as de Vries thought, but also through gradual
changes in a continuous way, depending upon the frequency of genes in certain sets of chromosomes.
J.B.Haldane, R.A.Fischer, S.Wright etc. have also proved that the various sets of genes and chromosomes
are always connected with certain conditions of environment in which their efficiency is greater. This
environment however is not only geographical, but also biological because the species themselves - and not
only their singulars - are interrelated. So, the survival of the fittest in the struggle for life depends not only
upon the hereditary structures of the genes and chromosomes, but also upon their adequate environment,
taken both geographically and ecologically. In this fight for survival the final victory is for the best
endowed singulars and for the species with a better co-operation of their singulars. So, the principle of
interrelationship with a certain direction of evolution in individuated forms operates not only among
singulars, taken separately, but also among various species, taken globally in a certain geographical and
biological area. The various species of protozoa and protophites themselves appeared merely in certain
conditions of physical and chemical environment, which was that of the sea in the beginning and that of
the land afterwards. The latter environment offered much larger opportunities of development.
Consequently, the evolution of science from Aristotle to our time was not only in the direction of
the increasing volume of knowledge, but also in the direction of its logical and mathematical determination
and interpretation. When seen through our eyes, species appeared to be only 300 in number; when seen
through our new microscopes their number raises to 1.500.000. If seen through our eyes species appear to
be discontinuous entities, accessible to a determination in terms of substantival and attributive identity
versus contradiction with excluded tertium; if seen through microscopes they appear to be both continuous
and discontinuous forms of life, which are universally interconnected, as contemporary ecological
researches are proving. Therefore, their determination is to be operated not merely in terms of
resemblances and differences, but also in terms of interrelationship. The differences and resemblaces
themselves are not discontinuous attributes, present or absent, but simple degrees of development,
accessible to statistical determination in terms of their curves of variation. Men are not the only species with
social and intelligent attributes, but the only one with their highest degrees of development. As their
sensorial and psychomotor abilities are concerned, the highest degrees of development are in favour of

other animals. The most revolutionary discovery of our contemporary sciences, however, was that species
and genera are not static entities, but evolutionary structures, which are to be determined not merely in
terms of resemblances and differences with descriptive character, but also in those of meaningful
interconnectedness in space and then in those of causal and prospective connection in time with a certain
direction of evolution. Aristotle's formal logic of classes considered extensive and comprehensive
determinations as reversible operations; contemporary science treats them as reciprocal determinations, that
complete each other. In his cosmology, ontology on one part and in his logic and mathematics on the other
part, evolutionary determination did not appear; in contemporary science the new determination appears
and is the main one, followed by the comprehensive one and at the end comes the extensive one. The last
one for him was the first one.
This evolution of scientific determination toward comprehensive determination in terms of
meaningful interconnectedness on one part and toward evolutionary determination in terms of causal and
prospective connection with a certain direction of development on the other part is still more obvious in the
evolution of human nature and its social condition with cultural development.
THE EVOLUTIONARY DETERMINATION OF HUMAN RACES
AND OF THEIR CULTURAL AND NATIONAL AREAS
Did life begin with a single species or with many? The problem is still debated and certain is only
the fact that life began with monocellular organisms. It is also rather probable that they were of different
species. So are anyhow the various kinds of bacteria existing now. Both molecules and atoms are complex
structures, those entering cells in particular. Thus in all probability their modes of combinations and
organisations were from the very beginning different. What is certain however is that the proportion of
their genus proximum was much higher than their differentia specifica. The differences between them are
then more gradual than discontinuous. In order to realise the graduation of these differences one has to
consider them not only from their substantival and attributive aspects, as Aristotle did, but also from the
relational and processual ones, as done in contemporary sciences. More definite differences - some of them
with discrete versus discontinuous character maybe - have appeared later. It seems also pretty sure that the
process of differentiation goes hand in hand with that of integration.
How are to be explained these various proportions of differentia specifica and of their genus
proximum? Certainly, through the modes of combinations of various molecules in the beginning and later
on through the modes of combinations and integration of the different tissues and organs on the one hand
and through the similarities and dissimilarities of the environment on the other.
If mankind began as one or as many races is still an open question, but what can be experimentally
proved is that the proportion of the differentia specifica between human races is much smaller than their
genus proximum. To estimate these proportions in percentages is hard, but if one claims that the proportion
of genus proximum is in every case higher than 90%, then certainly one cannot be accused of exaggeration.
Are human races evolving toward a single race? For the time being the problem is also unsolved
although racial mixture has begun and not without insucces. This succes then is beyond any discussion
when human subraces come into discussion. Indeed, the medley of Nordic, Alpine and Mediterranean
subraces of Europe was without any obstacles. Some difficulties occurred only when European subraces on
one side and Semitic or Hamitic subraces on the other side came into mixture although the resistance
against it was, in all probability, more cultural than racial. It must also be observed that Hitler's nearest
collaborators were more Mediteranean than Nordic although they exalted so much the virtues of the Nordic
subrace. An Alpine and not a Nordic was Hitler himself.
Nonetheless to deny absolutely any differences between races and even subraces would be a
mistake because when morphological constitution comes into discussion racial discriminations are a matter
of common observation and the men of the street do not have much difficulty in recognising them with an
exactitude of a least 75%. Nevertheless there are some antiracial scientists who have contested even the role
of heredity! Such extremist theses are in all probability a matter of political prejudices and not one of
scientific attitude and arguments.
Humanity, however, started not only as different biological races and subraces but also as different
social organisations with various ways of living. In the beginning the social communities were those of
families based mostly upon the biological relations of love, that are occurring at some other animal species.
The growth of families on one part and the possibility of getting their food easier and their defence more
efficiently on the other part have brought up the social organisations of clans and tribes. The biological ties

of the family were based upon heredity; the new social organisations of the clans and later of the tribes
were based upon cultural values and patterns made possible through language. This new social heredity
was that of the better methods of work with the help of tools and that of the social rules governing the cooperation of the members. It is only in the last few tens of thousand years that social and cultural modes of
life became more important than the biological ones.
Human races seem to be mostly four. Small is also the number of their subraces. The variety of
human families, clans and tribes was much larger. Nonetheless, their new social and cultural genus
proximum was always much larger that their differentia specifica, although the relations between various
clans and tribes were troubled with conflicts and wars. This large similarity is to be explained through their
biological genus proximum on one hand and through their geographical genus proximum on the other.
The social and cultural genus proximum of human communities became still higher at the level of
state organisation, based upon the political structure with juridical basis of the cities, conceived not only as
political centres with military fortresses, but also as industrial and commercial centres, that have brought the
new economic and cultural interconnectedness with other states and folks. The military fortresses were built
with respect to the most efficient ways of defence and therefore their communications with other folks were
smaller. The commercial cities were built with respect to their better possibilities of communication and
transportation. Therefore, their cultural development was greater. About twenty thousand years ago - and
during a long period of almost ten thousand years - the best chances of communication and transportation
were those of the Mediteranean sea, that could be mastered with the technique of that time and in
consequence there is no wonder that this sea - considered then to be in the middle of the world, as its name
of medi-terra-nean shows was the main laboratory of human civilisation for ten thousand years. Indeed, it
is in its river cities that arithmetic and the alphabet were discovered by Arabs, science and philosophy by
Greeks, juridical laws by Arabs, Greeks and Romans, etc. It was also in this area of the Mediterranean sea
that the Romans attempted to build the first international order, which unfortunately was that of their
empire, that forced into submission other people. Arabian, Ottoman, Spanish, French, English and German
empires have followed its example and failed too although the last three empires had at their disposal the
possibility of communication and transportation of modern technology. Similar empires have been
attempted in Asia by Persia, India and China with the same insuccess. It was only in North America that
people coming almost from all nations of the world finally succeeded in building a new state based upon
generalised freedom and justice.
For the last century and a half we live however in a new era, that of our industrial civilisation,
based upon the practical applications of science to production, economic exchanges, social and political
organisations. It is the greatest revolution of human history during which the world population increased
more that three times, the production and commerce at least ten times, etc. Slavery has been annihilated and
the state is based more and more upon cultural areas where social and political self-discipline is more easily
self accepted. Social classes are disappearing and the standard of living is becoming more or less the same,
at least for the majority of people. The fight for human rights is also in the process of generalisation all
over the world. Still unsatisfactory are the international relations because some very few states with various
ethnical populations are still aspiring toward cosmopolitan empires in order to rule the world. It is
nevertheless true that two attempts toward an international organisations of the world have been made and
the second one is increasing its efficiency although its success is still very modest. What will be the future of
humanity in this epoch of atomic energy is rather hard to say and it is not the object of this modest work.
What is of interest from its own standpoint is only the fact that humanity started as a huge variety of
ethnical groups that resembled rather much although they were not interrelated and evoluated toward the
industrial civilisation with its high degrees of meaningful interconnectedness in the service of the same
goals, desired now by all the people of the world. These goals are
a) human welfare with higher standards of living
b) in conditions of Freedom, Justice and Truth for all the people and nations of the world and
c) in accordance with their own degrees of individuation.
Will these common goals of economic, social-political and cultural order win over the residuals of
past history, that have determined the inequality of nations as population, territory, wealth and cultural
development? This is the greatest task of human history because an atomic confrontation might destroy
humanity itself.

The increasing economic conjuncture with international character in one part and the
generalization of scientific applications in production in order to assure a decent living for all the people
and nations of the world on the other part, are pleading for its success.
The inequality of nations as population, territory, wealth and cultural development are its
handicaps. Unfortunately, under the possibility of reducing them are only the various degrees of cultural
development, by integrating all the people of the world in the civilisation of our century. A great and hard
task to be sure, but still a possible one. Of course, in due time that requires at least one or several centuries.
Another argument for peaceful understanding is then the nature itself of the atomic confrontation
in which nobody is victorious but only vanquished.
Therefore, let us hope that humanity will evolve toward the above common goals that prevail over
its divergences. Its destiny is in every case in its hands because logical determination is a correct -but still
free- choice - in the service of Truth, Freedom, Justice, Love and Beauty. Blind is only the mathematical
determination.
THE EVOLUTIONARY DETERMINATION OF INDIVIDUALS
According to Haeckel the ontogenesis of individuals reproduces the philogenesis of species, to
which K.Jung added the reproduction of the collective unconscious of the primitive archtypes. This eternal
return of previous species and of primitive mentality in the human beings of each generation is to be taken
however in a very general way because the evolution of singulars has its own laws, that are not
immediately those of their antecedent species and genera. The evolution of species then was also not only
in one direction, but in several ones. Some of their different roads open merely up to certain stages and
became afterwards blind alleys. Indeed, such closed alleys occurred not only in human history, as Toynbee
asserted, but still more in the evolution of certain species, that reached a static equilibrium with their
environment. This seems to be the case of some fish and of the termites. The environment of the sea is in
every case more uniform than that of the land. Therefore its challenges are fewer.
According to the same law of biogenesis all biological beings start their life as one cell resulting
from the synthesis of the male and female ones. Once their synthesis is accomplished the ovule begins to
divide into two cells, these two cells in four, etc. Afterwards the process of multiplication by further
division and integration takes a structural form that articulates itself by further differentiation and
integration. The discrimination between longitudinal and lateral axis of development appears. At one side
of the main axis emerges the head with its brain and its main sensorial organs. At the opposite side emerge
the excretory organs. Between them is the spinal column with its vertebras. Hands and feet are
symmetrically developed in connection with it.
Is this process of development through differentiation and integration determined merely by the
genetic structure of the germ cell? Certainly not, because the environment with its thermal, chemical and
radiant energy has its own influence, as Child proved it in the context of his theory of gradients. Indeed,
the physical, chemical and biological conditions of women's womb on one side and her psychological state
of mind, depending upon the economical and social status of her family on the other side, begin to exercise
their influences. The impact of the thermal, chemical and radiant energy seems to affect even the germ
cells; the impact of biological, psychological, economic and sociological environment seems to affect the
somatic structures of cells, organs and body. Their changes remain however acquired characters which
don't affect the hereditary structure of the germ cells.
According to Aristotle under the law of changes are only the various combinations of atoms of the
bodies and not their "vital" versus "spiritual" substances that determine their modes of organisations and
"makes the being to be what it is and to differ from others". The "substances" with their "entelechies" remain
constant. Their function is to assure the "unity in multiplicity" of the beings in space and the "continuity in
changes" in time. This "continuity" of substances in time, without any changes, might be represented by
one and the same symbol versus letter that repeats itself, like
a, a, a .......
Under such conditions its determination is operated with the principle of identity.
One must remember that in such formal conditions of full generality and continuity we cannot
discriminate between the extensive determination of singulars in terms of resemblances and differences in
the context of their order of classes and the comprehensive determination in terms of universal
interrelationship in the context of their order of structures versus composition or organisation.
Consequently, extensive and comprehensive determinations are reversible operations and one of them

suffices.
The same lack of discrimination occurs in mathematics, which is the supreme model of formal
elaboration. Hence the effort to reduce the comprehensive determination of geometry to the extensive
determination of arithmetic, that has characterised antique science.
Under the same conditions evolutionary determination in time was a simple repetition of extensive
versus comprehensive determinations in space. In consequence, it was operated with the same principle of
identity versus equality. In other words the principle of identity was the universal operator of all three
determinations and as such intervened not only in
a) the resemblances and differences of extensive determination, based upon the comparison of
singulars, and in
b) the relations between parts and their wholes of comprehensive determinations, based upon
analysis and synthesis, but also in
c) the processual connection in time, based upon causal and prospective determinations of the
conservation and evolution and evolution of beings.
Indeed, Aristotle himself applied the principle of identity versus contradiction with excluded
tertium not only to the extensive and comprehensive determinations of his formal logic, but also to his
theory of four causes, that determined the interconnection of matter and substances in space and the
succession versus connection in time.
Heraclitus however assimilated the substance with the process of fire that changes uninterruptedly.
The eternal changes are to be imagined as a succession of different symbols versus letters, like
a, b, c . . . .
Under such conditions their determination is that of evolution in time. How to determine logically
and mathematically these changes in time Heraclitus did not show although he asserted the dialectical idea
of the fight and unity of opposed contrarieties and anticipated the idea of cyclical evolution. To be sure,
these ideas affirm not merely the occurrence of phenomena, but also their recurrence.
The apperception of this alternance between changeability and constancy or continuity in
discontinuity was clearly recognised in the late Renaissance by Vico, who realised that his epoch was not
only a rebirth of an ancient style of life, as it was thought in the beginning, but also a new birth. In
consequence, he defined the processuality of human history as both new births and rebirths, i.e. course and
recourse or corsi e ricorsi. His model for representing this course and recourse of history was of the spiral
that evolves continuously asserting in this way a continuity in discontinuity. Some contemporary scientists,
like A.Gesell for instance, are still using his model and there are a lot of reasons for this, as it will be shown.
It is nevertheless true that the unidimensionality of line cannot represent in an adequate way the
multidimensionality of biological, psychological and sociological phenomena and therefore we have to
find an evolving model with a plurality of dimensions, which are structurally interconnected. This model is
that of the evolution of human organism from its ovule, which is a cell, generated through the synthesis of
two, one coming from a female parent and the other from a male parent. Once this synthesis is
accomplished the ovule starts to multiply and organise itself through both division and integration of cells
in tissues, of tissues in organs and systems, giving birth to a rather complicated organism with several
modes of affinitary and complementary organisations at the various levels of its hierarchical integration and
differentiation, as in the following model, where C represents cells, T symbolises tissues and O is for organ
The next scheme will be that of the organism itself.
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It must be observed that the relations between C1 and C2 are supposed to be affinitive while those
between +C, -C, +C3 and -C4 are imagined to be complementary. The relations between C5 and C6 on
one part and tissue T7 on the other part are those of hierarchical integration and differentiation. One must
add that the hierarchical integration and differentiation might also occur in the context of mere affinitive
cooperation. In most cases however they integrate and differentiate both affinitary and complementary
relations.
When the relations between various parts are only those of contiguity and succession then their
determination is operated with the principle of identity versus equality, as we have already shown. The law
of conservation follows this rule.
When the relations between various parts and their wholes are under the law of development with
creative synthesis versus qualitative leaps, then their determination is operated with the principle of
interconnectedness, which has been explained in the previous chapter. In this case the various modes of
organisation of the parts in their wholes are to be determined by the conjunctive, disjunctive and
implicative operators of mathematical logic. But the determination of the modes of organisations might also
come from wholes to parts and not only from parts to wholes. In this case the determination is structural
versus synthetical and not analytical.
The evolutionary determination brings the integration and differentiation in time of these modes of
organisation in space, according to its own processual lawfulness with causal and prospective
determinations. If its processuality is only that of conservation, then the principle of equality or identity
suffices with the sole difference that now it is applied to causal versus prospective connection in time and
not to resemblaces and relationship in space. If, however, the processuality is that of development or
evolution then the principle of equality versus identity can no longer be applied because the creative
synthesis with its qualitative leaps appears and the effects are neither equal nor identical with their causes or
goals.
What kind of operators are we supposed to apply in this case? Neither one, answered Bergson,
because qualitative leaps are new apparitions and as such they are by their very nature beyond general
lawfulness. Consequently, we have to renounce any discursive determination and contend ourselves with
the intuition into their qualitative unicity, which might be described and understood, but not analysed and
explained. Thus, to the old dualism of Aristotle, Descartes and Kant he added a new one of an
epistemological and logical order. Due to this new dualism, the knowledge of life is different from that of
the matter. The knowledge of matter is operated with the discursive reason of analysis, while that of life is
based upon a special instinct, illuminated by our discursive intelligence. A similar solution was proposed by
Dilthey with the only difference that instead of instinctive knowledge he spoke about the necessity of
combining cognitive logic of science with the emotional one of art. Bergson was influenced not only by
the fascinating descriptions of termites life, made by Fabre - which belong however more to the literary
genre than to science - but also by the new phenomena of mutations, discovered by de Vries. Yet Bergson
and Dilthey, as well as de Vries, were ignoring not only mathematical logic, but also the dialectical one, that
could explain the creative synthesis of qualitative leaps.
The necessity of a new methodology of knowledge in social sciences and history was then asserted
by Windelband and Rickert on one part and by Max Weber on the other part. They took their inspiration
from the dialectical logic of Hegel, who asserted not only the necessity of the differential approach of the
qualitative leaps in their very moment and place, but also the interpretation of their function and
significance in the context of the integral approach of their chain. Under such circumstances the
ideographic description of psychological, sociological and historical phenomena, promoted by
Windelband, is not only a description of the unicity of the respective phenomena, taken separately, but also
a theoretical interpretation in the context of the meaningful interconnection between individuals and society
with its cultural development. Max Weber did not limit himself to the phenomenological description of the
role played by the protestant ethics in German economy, but elaborated an adequate theory of the
meaningful interconnectedness between protestant ethics and material welfare in the context of the German
culture. In all probability the same integral approach was finally followed by Bergson himself in his last
work, The two sources of ethics and religion, but not in his first book, Creative evolution.
The possibility of this evolutionary determination, however, relies not on the principle of
substantival versus relational identity or equality between cause and effect versus goals and effects, but on

the principle of their constant processuality, which asserts that the same causes and goals are producing the
same creative synthesis although causes, goals and effects are neither equal nor identical. In other words,
the evolutionary determination with qualitative leaps asserts the invariance of processual connection
between causes, goals and effects when the substantival and relational identities no longer occur because of
the new qualitative leaps. This constant processuality has also a direction of development, that remains more
or less constant. In order to define it we have to consider the differential approach of the various qualitative
leaps in the perspective of their integral determination in the whole course of life. In fact, the same double
approach occured in the comprehensive determination in space. Indeed, in order to understand the
function of an organ we had to consider it in the whole structure of the organism. The only difference is
that in comprehensive determination the relations between differential and integral approaches were
operating in space, while in evolutionary determination their operations are in time. The determination of
the relations in space was based upon the meaningful interconnectedness between the parts in their wholes,
approached with analysis and synthesis. The determination of their succession in time is based upon the
meaningful connection between causes, goals and effects, approached with the principle of causal and
prospective determination with a certain direction of evolution. The meaningful interconnectedness
between parts and their wholes is the logical operator of the comprehensive determination, while the
meaningful connection between causes, goals and effects is the logical operator of the evolutory
determination. Both of them are establishing a certain relationship between parts and wholes on one part
and between causes, goals and effects on the other part, that are defining the structure and function of the
new qualitative leaps as well as their integration in the course of life.
The determination of the qualitative leaps was also accessible to the operators of the mathematical
logic. Its conjunction, disjunction and implication however have approached the occurrence of the
qualitative leaps in a formal way, that is without defining the content of their structures and functions. The
same conjunctive, disjunctive and implicative operators intervene in general logic, but its approach is
material, not formal. This means that general logic aims to define the structures and the functions of the
qualitative leaps in their concrete relations between parts and their wholes on one side and in their concrete
relations between goals and effects on the other side. Or, the true logical approach is the determination of
this Logos of facts with their positive versus negative values and significances
In consequence, puberty, for instance, is to be defined not only by the maturation of sexual organs,
but also by their function in the course of life. The same interrelationship between the differential
approaches of ages and the integral approach of the whole course of life with its structures, functions and
goals occurs in the determination of early childhood, adolescence, maturity and old age. They are
evolutive stages in the course of life.
In the context of this interpretation the relations between continuity and discontinuity are those of
dialectical reciprocity versus complementarity and not those of contradiction versus exclusion, like in the
classical logic of Aristotle with only two values of truths. Indeed, continuity and discontinuity are relational
notions with various degrees of interconnectedness and not substantival entities which exclude each others.
Actually, the definition itself is by its very nature a relation between differentia specifica and genus
proximum in the context of extensive determination, a relation between parts and their wholes in the
context of comprehensive determination and a relation between successive stages and their course of
development in the context of the evolutionary determination.
In the light of the same interpretation the various ages are not mere successive stages, but
developmental ones. They are, indeed, not mere differential etapes, but integral ones, too. Therefore, they
are to be conceived and defined as discontinuous periods in a continuous growth and development.
Also, because of the same reason, they are not only under the determination of the immediate
causes and prospects of that differential moment, as G.W.Allport seems to assert in his theory about the
autonomy of motives, but also under the determination of the preceding stages and subsequent ones. They
are under the encounter of causal and prospective determination of the whole course of life focused in that
differential moment.
Of course, this does not mean that all preceding versus subsequent events have an impact upon the
present. Actually, both memory and prospective fantasy are selective processes and it is only their
actualisation in the present which determines that present. Hereditary equipment as well as various
complexes, like the Oedipus or Inferiority ones, are such prolongation of the past into the present. They
have modelled our course of life and continue to mould it until their effects are no longer significant in our
course of life, as it often happens in old age.
As a result, both the process of causation as well as that of prospective determination are never
linear relations, but structural ones. They are the meaningful interconnection in space and the meaningful

connection in time.
MATHEMATICAL DETERMINATION OF EVOLUTION
Newton wrote the law of force only scalary, that is to say without considering the direction of
motion and its positive versus negative sense. The direction of motion intervenes in the law of universal
attraction, but without the discrimination between its positive versus negative sense because the law of
gravity has a unique direction. The direction with positive or negative sense intervenes in electromagnetic
field, where the relations are those of attraction versus repulsion. The relations of the electromagnetic field
are, indeed, complementary and as such admit two directions of motion, while the relations of gravitational
field are affinitive and admit only one direction of motion. It is for this reason that the law of attraction
versus repulsion of electromechanic could be written only vectorially, as Maxwell did it.
The affinitive relations of mere attraction from the gravitational field and the complementary
relations of attraction and repulsion of the electromagnetic field are reversible processes. Therefore, their
succession in time is symmetrical. The same reversibility occurs in the first law of thermodynamics, which
affirms the transformation of mechanical energy in thermic one and conversely. The reversibility however
is never complete and therefore the second law of thermodynamics asserts a certain degree of irreversibility
that makes the succession in time asymmetrical. In other words the eternal return of the succession in time
in thermodynamics is no longer valid because a small degree of irreversibility occurs and limits the
succession in time to one direction which is not reversible. The law of entropy defines this irreversibility of
time with asymmetrical direction of development. Its equivalent law in biology is that of homeostasis.
The mathematical elaboration of the law of force, proposed by Newton, was based upon the
principle of homogeneity of space, time and mass that asserts a substantival and attributive identity versus
equality. The mathematical elaboration of electromagnetic field, proposed by Maxwell, was based upon the
principle of relational identity or isomorphity, as Einstein called it later in his theory of relativity. The law
of entropy from thermodynamics and that of homeostasis from biology are based upon the principle of
processual identity versus equality. Due to these principles of substantival, relational and processual identity
their mathematical elaboration was possible. In the law of homeostasis however, certain individual
differences appeared and therefore its mathematical determination was mere statistical and not that of
complete exactity as in the case of mechanical and electrodynamics laws. The same statistical determination
occurred in the Boyle-Mariotte laws in thermodynamics and latter in quantum mechanics and chemistry.
Under such conditions, the statistical nature of biological, psychological, economical, social and
educational versus cultural laws does not differ in principe from the statistical laws in physics and
chemistry.
Mendeleev's table of elements however, introduced a new process, namely that of development,
defined through the organisation of matter and energy in complexer structures at the levels of atoms, when
new qualities appear. The same process of development continues through the organisation of atoms in
molecules, when the emergence of new qualities is more pregnant. The emergence of these new qualities is
accessible only to a logical determination. Indeed, in chemistry one speaks not only of quantitative analysis
with mathematical determination, but also of qualitative one with logical determination, although this new
logical lawfulness is up to now not fully explicit and most chemists still hope to translate it into the
mathematical one. Moreover, the same principle of universal reduction to physical lawfulness with
mathematical determination has been affirmed in the past century even in biology, psychology and
sociology, yet the evolution of these sciences in our century has continuously contradicted it. The reduction
of logical determinism to the mathematical one is for the time being contested even in quantum mechanics
and chemistry, as we have already seen.
The process of development, defined through the organisation of matter and energy in atoms and
molecules, continues with the organisation of molecules in cells, when the new phenomenon of life
appears. Which are its new emerging qualities? There are, of course, many, but the most important one is
its new processuality, which starts with a single cell and ends with the organism, emerged from its
continuous multiplication versus differentiation on one part and from its continuous integration on the
other part. It also includes the process of decomposition and decrease, followed by death. In quantum
mechanics and chemistry this continuous growth and development did not occur because the lawfulness of
particles, atoms and molecules was only that of conservation of their own existence for as long as possible.
Indeed, an atom of carbon or oxygen preserves its substantival and attributive identity for as long as it
exists. Its duration in time is not limited and as long as its relational structure is not destroyed its existence
might be that of millions or billions of years. The life of biological beings however is always limited. The

life of protozoa, for instance, lasts only some few minutes and the life of human beings hardly exceeds 70
-80 years. Along with this new phenomenon of biological development of the organism other biological
qualities are emerging, like the active adaptation to environment in view of better conservation and
development, in accordance with its own degree of individuation etc. Another new property is that of goal
behaviour added to the causal one.
Is this new process of development of the biological structures accessible to mathematical
determination? Of course, it is, but only as far as its processual identity is conserved. This happens only in
the case of the physical properties of the organism, like volume, mass or weight, then in the case of
geometrical form with its height and lateral expansion. Yet even the lawfulness of these substantival
dimensions with their attributive properties is far from being completely mathematical because certain
qualitative changes occur even in their case. Therefore to write the equation of the curves of growth in a
deductive way and with the same exactitude as in the case of their curves of variation, upon which they are
based, it is not possible. There is however possible to estimate the length of life and the rate of its
development during the first age, the height and length of maturity's age and the slope of decrease in
volume, weight, height etc. in the last period of life.
Similar curves of growth might be elaborated for the growth and development of sensorial and
psychomotor abilities and even for some simple intellectual ones, like rote memory, association and
learning. There should be observed however that the sensations of touch and even of hearing appear
before birth and reach maturity a few days afterwards, while the maturation of visual perceptions occurs
only after a few months. The maturation of psychomotor abilities takes place after many years and that of
intellectual abilities with logical operations occurs only in adolescence.
The curves of development however depend not only upon hereditary endowment of various
abilities, but also upon their learning in the concrete environment, when education and culture arrive to
play a greater role. Therefore, the judgements of people with high school and college education are better
than those of people with only elementary school education. The development of their judgements of
professional competency continues up to the age of 50-60 and even later. If the curves of development are
determined mostly by taking into account heredity, as in the case of the sensorial and some of the
psychomotor abilities, then their regularity is higher; if they are determined according to both heredity and
education, then their lawfulness is less regular because heredity and education might combine in different
ways and proportions, requiring both mathematical and logical determinations. In the case of intellectual
abilities with various judgements of values the logical determination becomes the most important one.
The variation of the curves of growth and development is still larger when motivation and
personality come into discussion just because their determination is more educational than hereditary and
more logical than mathematical. Therefore, to speak about a single curve of personality development is
almost impossible not only because of its structural complexity, but also because of its various qualitative
changes that occur on the route.
Under such conditions, the first scale of the development of intelligence, elaborated by Binet, is not
only a metrical scale versus échelle métrique - as he called it - but also a logical scale. Indeed, its instruments
of assessment are changing along the different age groups because intelligence itself changes.
Consequently, the assessment of these changes requires other instruments of examination, that are
qualitatively different. From the mathematical point of view of the measurement this discontinuity in
methodology is not allowed. From the logical point of view, however, these qualitative changes in
methodology are not an inconvenience because logical determination focuses its attention not upon their
substantival and attributive heterogeneity, but upon their meaningful interconnectedness.
Another handicap of the curves of development remains the fact that they approach the various
abilities and traits separately and leave out their integration in the structure of personality. In other words,
they are taking into consideration merely the evolution of extensive determination in terms of resemblances
and differences, estimated through the curves of variation, and ignore the evolution of the comprehensive
determination in terms of structural relationship. The relations between causes, goals and effects however
appear only in the evolvement of the structural interconnectedness. One must remember that the same
handicap occurred in differential psychology that also approached merely the variation of various abilities
and traits omitted the variation of their structure in the context of personality itself. Indeed, up to present
time we have neither a mathematical determination of the differences between individuals themselves taken
as wholes, nor a mathematical determination of their evolution for the whole course of life. What we have
are only typological assessments with descriptive character for certain ages, taken successively in which
causal and prospective connection hardly appears.
This does not mean that the connection between causes, targets and effects remained beyond

logical and mathematical determinations. Such determinations have occurred but only for isolated
processes, like those of learning and thought, and only for certain periods of time and not for the whole
course of life. Such determinations were attempted with the help of Markow's equations, etc. The most
extensive approach is then that of the genetical epistemology of Piaget and his collaborators with the help
of the mathematical logic. Their research work is the most significant of all because they investigated the
evolution of thought during childhood and youth when important qualitative changes appeared. In order
to approach them they appealed however, not only to mathematical logic, but also to the general one, yet
without considering Hegel's dialectical logic or Husserl-s phenomenological one, both of which focused
their attention upon the meaningful interconnectedness of the comprehensive determination and the
meaningful connection of the evolutionary one.
Similar approaches of thinking processes have been made in Norbert Wiener's cybernetics and in
Shannon's theory of information. Their approaches are in the context of mathematical and formal logic that
by their very nature make abstraction of logical significance.
LOGICAL DETERMINATION OF EVOLUTION
Mathematical determination of evolution operates in the same kind of processuality, when
qualitative changes do not occur. Such a processuality is that of conservation. The principle of processual
identity is its basic operator. Accordingly, differential and integral determinations are reversible operations.
Logical determination of evolution operates between different processualities, when qualitative
changes occur. The changes, however, are not only discontinuous processes, but also continuous ones.
They are discontinuous changes in a continuos course of life, that connect them in a meaningful way.
Logical lawfulness of extensive determination operated on the relations between differentia specifica and
genus proximum. Logical lawfulness of comprehensive determination connected in a meaningful way the
relations between parts and their wholes. Logical determination of evolutionary determination defines the
meaningful connection between causes, goals and effects with a certain direction of development. Of
course, this meaningful connection intervenes only in the process of development with qualitative leaps
and not in the process of simple conservation, when qualitative leaps do not appear, and when
mathematical determination suffices.
Which is this direction of development versus evolution? We have already answered it at the end of
the preceding chapter: it is the road toward more meaningful interconnection between parts and wholes,
toward more meaningful connection between causes, goals and effects and toward more meaningful
relations between their general and individuated forms. In other words, it is the direction toward better
configuration versus Gestalt, as Wertheimer and Koehler have said. That is toward more Logos, that makes
the transactions of the being with his environment more successful in view of his conservation and
development.
Which are the bio-psycho-social and cultural variables of human personality that are determined
with these operators? They are the maturation of the hereditary equipment on one side and the learning of
new values and modes of life on the other side. The laws of learning however are not only those of
exercise and reinforcement, promoted by Thorndike, Pavlov, Hull, Skinner, Bandura, etc. but also those of
various insights, asserted by Koehler as well as those of instruction and education in family, school,
profession and society in general.
What are the final goals and values of human, social and cultural development? They are the
harmonious development of personality with the satisfaction of its needs, drives and vocation in conditions
of health and happiness. Its harmonious development of personality however is possible only in a free
society, based upon justice and love. And of course with a satisfactory welfare, both material and spiritual.
That is with enough food, with satisfactory housing and good clothes on one part and with correct
opportunities of education, travel and enjoyment on the other part. The peaceful understanding between
people and nations, based upon national freedom and international justice is their main condition. The
principle of love is called to reinforce them. The scientific truths are their instrument. Beauty symbolises
their harmonious fulfilment.
Are the principles of Truth, Freedom, Justice, Love, Beauty and Peace objective and even absolute
values or mere human, social and cultural conventions? The answer is beyond the possibility of scientific
determination. It is, indeed, a matter of philosophical speculation and of religious beliefs. What remains
under the possibility of scientific determination is the fact that these supreme values of human adventure in
this world have made men be what they really are, that is human beings with social status and capable of
cultural creativity. Therefore is no wonder that Freedom, Justice, Love and Beauty have been considered

along the centuries as the attributes of God himself. Their fulfilment is our happiness; their accomplishment
however is not an easy task.
The new social and cultural lawfulness of human beings continues their biological one, yet without
being in full accord with it because of the new qualitative leaps of social and cultural order. Consequently,
the relations between them are not only those of continuity, but also those of discontinuity. What are the
proportions between them? According to Leibniz our world is the best possible one. His view about it is
however too beautiful to be true. In fact, the conflicts between human nature and its social condition and
cultural development cannot be denied. Human destiny in this world is to be sure not only a glorious epic,
but also a painful drama as well as lyrical poetry and sometimes ridiculous comedy. Therefore, some other
thinkers have seen human nature and its social condition and cultural development in a pessimistic way,
like Schopenhauer for instance. Some outstanding exponents of the literature and philosophy of our
century, like Heidegger and his followers in philosophy, Dostoevski, Gide, Sartre, Camus, Faulkner,
H.Böll, etc. in literature are inclined toward the same pessimistic interpretation. Beckett and Eugene Ionesco
go further and claim that life is directly absurd. Rather hopeless is also Freud's interpretation in his
impressive work about the unconfortability of our culture, The discontent of civilization. Yet, the spirit of
Plato and Hegel as well as that of Shakespeare and Goethe is not dead and the most outstanding exponents
of psychology an social sciences as well as those of literature an philosophy plead for the complexity of
human nature and of its social condition and cultural development, recognizing their imperfection, but
asserting their progress toward perfection. Actually, the world is not static, but in evolution and under such
circumstances the conflicts are unavoidable. It is our function to defeat them and not to be defeated by
them.
In order to illustrate the occurrence of such conflicts between our drives and our social norms and
cultural values, let's take a single example, that of love, about which so much has been written. And will be
written! Its biological function is to be sure that of conservation and multiplication of human species. This
biological function of the reproduction of human species however is not in opposition with our
personality, as Schopenhauer believed, but in the service of its fulfilment, as Goethe asserted. Therefore, its
psychological reinforcement is that of its wonderful joy and happiness. It is, indeed, one of our main
sources of fulfilment, the other one being that of the Ego. And then the continuation of our life through
children, for which we are capable to sacrifice even our life. There are few people, indeed, ready to give up
their lives for their wives or husbands. The majority of them however are capable of sacrificing it for their
children. From the biological and psychological standpoint we are capable of love at the end of puberty.
The beauty of love however is not its enjoyment, but also the happiness of raising our children. The act of
love, taken in itself, is only the flower, as L.Mumford said in his wonderful work, Our changing
civilisation. Only the children represent the fruit. Unfortunately, Freud as well as other sexologists, saw
merely the flower and forgot the fruit, which is the final goal. Therefore, the true law of reinforcement of
love is not so much biological, but more psychological, social and cultural. In consequence, it requires not
only psychological insight, but also social, economical and educational planning. The reinforcement of
love works more differentially, that is for shorter period of time. The planning of marriage, with its social,
economical, educational and cultural fulfilment and responsibility engages our whole life. For the
biological act of love we are ready at the ages of 16-18. For the psychological, social and cultural
fulfilment and responsibility of the family we reach the maturity 5-10 years later. How are we supposed to
satisfy the biological and even the psychological need of love during this period? Of course, with so many
conflicts and dramas, about which Freud and other sexologists on one part, Shakespeare, Goethe, Stendhal,
Balzac, Flaubert, O'Neill, etc. on the other part, have written. The marriage itself does not seem to close
these conflicts because human Eros is rather capricious and accessible to continuous errors. Actually, the
notion of "error" seems to derive from "Eros"! Not only literature deals with their multitude, but also
psychological and sociological researches, like those of Kinsey, etc. A satisfactory solution has not yet been
reached, although the search for it is as old as humanity. What are we to do then? Hard to say. What seems
to be wise is only a tolerant understanding of the errors as long as the unity of the family - at least until the
children grow up and finish their studies - is maintained. In a few cases however even this condition can
not be fulfilled. There could also be observed that such conflicts intervene mostly in well to do families and
less in those who work hard for food, clothes, home, and for raising their children.
Nevertheless it should be noted that the main neurosis of our century is not so much the result of
the unavoidable "errors" of the "Eros", as Charcot and Freud have believed, but of some other more serious
troubles, like unemployment, inflation, political insecurity, dictatorship with hundreds of thousands and
even millions in prisons, etc. More than one billion and a half of people in the underdeveloped countries of
Africa and in some overpopulated countries of Asia are suffering of hunger and not of the Oedipus

complex. How are we to resolve the peaceful collaboration between all the countries of the world when
such great differences in the standard of living, individual freedom, social justice, national independence,
etc. are still existing? and when some big superpowers dispose of enough nuclear bombs to destroy all
humanity! The twentieth century represents indeed the triumph of our industrial revolution, based upon
science and capable to assure the welfare of the whole world. But it is also the most troubled one because of
its tremendous contradictions, generated by some irreducible differences of the geographical environment
on one side and by some fundamental discrepancies in historical development on the other side.
What is the solution? Still the same direction of development of human history with its fight for
human welfare for all the people and nations of the world, with freedom and justice for all of them. And,
of course, in the light of truth. Love is also necessary for the better understanding of our errors. Let us
believe in their victory because the decision about their logical fulfilment is not only imperious, but also at
its coming of age, when their translation into concrete reality is possible. Indeed, never in human history
has the interconnectedness between the various nations of the world been so great as now. About one
century ago even the interconnectedness between the citizens of one and the same country, like United
States of America, was still so low that people in some remote parts of the country did not know that their
nation was in a dramatic war of secession. Now everyone knows about each conflict in any part of the
world because the possibilities of communication and transportation have integrated all the planet in a
single world. The industrial goods of the industrialised countries are also sold throughout the world. And
all over the world are sought the necessary minerals, fuels, etc. The relations between individuals and
nations are no longer those of affinitive co-operation when their economy was self-sufficient. On the
contrary, the relations of the industrial civilisation are mostly those of complementary co-operation.
Moreover, some big corporations have already transcended their national frontiers and became
international enterprises. Some countries, like England, West Germany and many others import the greatest
part of their food from other countries. Oil is brought from Arab countries by all industrial countries.
Indeed, never in history has the international interdependence been so strong as now. Under such
conditions of economical complementarity there is no wonder that we have attempted to organise and
integrate all the countries of the world in a new political structure with international character. The first
attempt of the League of Nations however could not stop the second World War. The new attempt of the
United Nations Organisations is not too hopeful either. Nevertheless, if the world is to survive, it has to
succeed. Human beings have been made what they are by their leading principles of Freedom, Justice,
Love, Truth, Beauty. The same leading principles have to integrate all the nations of the world in a real,
true and peaceful humanity. The Roman empire and all other imperialist ones have tried to make the partial
unification of the world by imposing their own laws by force. And of course in their own interest! The
results have been those of national insurgences against their empires. The integration of all nations in one
world organisation is attempted now through selfaccepted discipline for the benefit of all of them. The new
economical conjecture with international character as well as new meaningful interconnec-tedness of their
political and cultural relations - of science, literature and art - are requiring it. In consequence, the greatest
revolution of our time will be to transform, our meaningful interconnectedness in space in a meaningful
connection in time. The sole solution will be to bring all the people and nations of the world in the
civilisation of our century in order to generalise Human welfare with Freedom, Justice, Truth, Love and
Beauty. These leading principles are now the common goals of all humanity. They are, indeed, the
supreme values of human nature and of its social condition and cultural development. They are the logic
itself of human destiny, that has to pass its greatest examination.
Along with this evolution of human, social and cultural logic one has to observe that the active
adaptation to environment of contemporary mankind became more important than the passive one. The
prospective determination of the future is also much larger than the causal determination that transcends
our active adaptation. So, our destiny is mostly in our own hands.
Our economical, social and political organisations are also more important than the individuals
efforts, taken separately. Therefore, the decisions of our leaders are more important than ever. In order to
succeed, however, they need the continuos endorsement of the people because the leaders are in their
service and not conversely as in dictatures so often happens.
Along with this evolution of humanity the logic itself has changed. Aristotle's logic of classes, based
upon resemblance and differences of singulars, was modelled not only after his botanics and zoology, but
also after the individualist democracy of the various Greek cities with their order of classes on one part and
with their differences on the other part. Under such circumstances their unification was not possible. The
modern state is based upon the cultural area of the nation. It follows the model of the logic of Bacon and
Leibnitz with their comprehensive determination in terms of the interrelationship between parts and their

wholes. The evolutionary logic of Goethe and Hegel integrates both the logic of singulars and that of the
new social structures in the context of the cultural development, that has made men. The extensive logic of
classes in terms of resemblaces and differences between individuals had a descriptive character. The
comprehensive logic of structures in terms of the relations between their parts and wholes has an
explanatory character. The evolutionary logic in terms of causal and prospective connection versus
planning has a creative one. It asserts our mastership of our own destiny, at least in its prospective
determination.
THE DIFFERENTIAL APPROACHES OF AGES
What are individual, social and cultural ages versus epochs in the context of this evolutory
determination?
They are differential phases of development with their own degrees of specificity, particularity and
temporary processualities in the context of their integral course of development with its degrees of
generality, universality and processuality. To hypostatize in absolute their specificity, particularity and
temporary processuality means to ignore the reciprocity with their generality, universality and constant
processuality and conversely. In the first case we see only the differentiation of phases without their causal
and in the second case we realise only their integral course of development without the possibility of
discrimination between its differential phases.
Is there possible to approach in a separate and isolated way the psychological ages of the
individuals, the social phases of the nations and the cultural epochs of humanity? In all probability not
because human nature and its social condition and cultural development are meaningful interconnected and
therefore their evolutionary determination has to be made in the light of this interconnectedness and not
only in terms of their resemblances and differences. In consequence, the evolutionary determination of
human nature, social condition and cultural development has to consider and integrate in time both their
extensive and comprehensive determinations. In fact, human civilisation started as a variety of cultural
types versus styles, but seems to evoluate toward an universal structure, yet with certain branches.
Under such conditions even the biological and psychological ages of individuals are to be
considered in the context of the same interconnectedness between personality, society and culture. The
adolescence, for instance, could not be determined merely through the bio-psychological maturity of sex,
but also through the social condition of the family and of the society in general at the respective stage of
history. From the biological and psychological standpoint of the individual development the function of
the childhood is that of the complete maturation. The development of the child, however, is not only the
product of maturation, but also one of learning in family, school and society in general. Therefore the
discrimination itself between the early childhood in the family, the middle childhood in elementary school
and the puberty and adolescence in high school is in terms of these social and cultural institutions. Similar
restructuralizations of social and cultural order are further appearing in the course of maturity because one
is the situation of an unmarried man or women and another one of the married ones. Then, one is the
position of a young scientist as research worker, another one as associate professor and a different one
when he becomes a university professor. Also, one is the maturity of a young engineer in a workshop,
another one as technical director and a different one as a general director of the factory.
The professional responsibility of an engineer, physician versus skilled workers of our century and even of our decade are then different from those of the past.
Similar reorganisations have appeared in old age. Some primitive tribes supported old people as
long as they were able to contribute to their severe and pitiless struggles of life. Otherwise they submitted
them to starvation and killed them. Therefore the proportion of the old people compared to mature and
young ones was very low. In the affluent economy of our industrial civilisation the percentage of old
people is much higher and the old age not only lasts longer, but is also much happier, may be the happiest
one.
Is it possible to apply the criteria of successive ages to nations and states or even to humanity itself,
as Vico, Montesqieu, Comte, Hegel, etc. did? Nations and states certainly evolve and history proves it. To
interpret their evolution in terms of biological and psychological ages seems to be nevertheless a misplaced
abstraction, as Whitehead would have said. Actually, such criteria were more political pretext for big and
powerful countries to attack the smaller and weaker ones. The life of people and nations however follows
other laws than those of individuals and the rise of various empires was due completely to other causes than
to their hypothetical young age. These causes were a favourable geographical position and environment,
which made possible larger social and cultural areas, etc. Human progress then has been brought not by

various empires, but by some free cities, like Athens in the Antiquity and Florence in the Renaissance; their
contributions to science, art and literature were simply tremendous.
Biologically also the various nations do not die, but are integrated into other ones by accepting
their language and culture. This assimilation is possible because national cultures are not separated and
isolated islands, but just branches of larger cultural areas, that are themselves interrelated. Namely in such a
way that the genus proximum of human civilisation is more developed than their differentia specifica.
NATIONAL VERSUS UNIVERSAL CIVILISATION
Is there reasonable to speak about a general and universal culture versus civilisation of the whole
humanity?
Vico and Montesqieu on one part, Grotius and Hegel on the other part, were of the opinion that
such a common ground exists and the future will increase it further. Spengler and Toynbee, however, were
of the opposed opinion that cultural areas are larger than the national frontiers, but are not branches in a
general and universal civilisation, that does not exist. They also believed that the various cultural areas had
their own course of life, followed by death. Social-cultural anthropology on one side, contemporary
history on the other side, do not seem to confirm their thesis.
In fact, national civilisations as well as their larger areas, like those asserted by Spengler and
Toynbee, are not only differentia specifica, as some thinkers believe, nor merely genus proximum, like
Vico, Montesquieu and Comte thought, but both of them and science is called to determine their modes of
combination as well as their proportion. When social organisation was based mostly upon affinitive cooperation then differentia specifica were rather obvious because the interconnectedness between various
tribes was small. Nevertheless, even in such cases genus proximum was perhaps larger. The fact is to be
explained by the biological genus proximum of the species on one part and by that of the geographical
environment on the other side. When social order became mostly that of complementary relations, brought
up by the division of social labour, then the interconnectedness increased substantially and genus
proximum got much more pregnant, like in our industrial civilisation, i.e. over 90%, the same. Indeed, we
eat almost the same food, we wear almost the same clothes and reside in the same type of houses. We also
travel with the same cars, planes and trains and speak through the same telephones. Different is only the
social and political order, but the differences between the various democracies and dictatorships are not so
much those of geographical determination as more of historical development. Therefore, there is all the
reason to believe that the correct integration in our civilisation will diminish them considerably. There will
remain then only some emotional differences, that find their expression in art and literature. The structure
of our civilisation then is not that of the polyphonic chorus of the Greek dramas, but that of the complex
symphonies of Bach, Beethoven, based upon point counterpoint on one part and upon the variety of
instruments on the other part. Under such circumstances even the emotional differences of literature and art
might integrate themselves in a dialectical way. Under the same dialectical complementarity are also the
international division of labour and production, connected to the geographical position and environment.
EVOLUTION VERSUS REVOLUTION?
Which are the best ways toward human, social and cultural progress, those of evolution versus
revolution? The majority of thinkers, starting with Plato and Aristotle and ending with Leibnitz and Plato,
were for peaceful evolution. Hegel, however, and then Marx, Engels and Lenin were for the revolution.
Actually, both evolution and revolution might be good or bad. As well as peace or war, too. When peace is
built on individual freedom and social justice, with welfare for every body, then certainly such a wonderful
balance, as Whitehead called their equilibrium and harmony, is good. If peace, however, is based upon
inequality of classes, with lack of freedom and justice and liable to lies and prisons, then the true solution is
the revolution, which has to last however only until the new order is established. Therefore, the true criteria
of human progress are only the leading principles of human nature, social order and cultural development,
that are Freedom, Justice, Love, Truth, Beauty. If the peace is in their service, then certainly such a peace is
good; if the peace is against them, then the revolution in their service is the right solution.
When the happy balance of these leading principles of human destiny in this world is realised, then
the cultural development is the highest one. Such a happy balance saw Athens in the epoch of Pericles,
when the fundamental bases of sciences and philosophy, of arts and literature, of social and political order
have been elaborated. To be sure, the greatest miracle of history! Similar epochs are those of Florence and
Venice, of Amsterdam, Hague and Rotterdam and then of Paris, Vienna, London and other European

countries after the English, French and German revolution against the political dictatorworship and the
theological dogmatism. After the second World War the greatest advance in science and technology took
place in the United States of America. They have however not only their wonderful geographical
environment and a low population, but also their Bill of Rights which is the true basis of their democracy,
the oldest one, in modern times.
Human destiny in this world, however, needs a certain challenge for its effort toward greater
progress. Toynbee deserves the merit for having observed it. Do we have for the time being such a
challenge? Certainly yes, because our material and spiritual welfare as well as our Freedom, Justice, Love
and Truth, with which we have built our economical welfare and political order, are in the greatest danger
if we don't do our best to bring all humanity in the context of our civilisation. To be sure the greatest task
and challenge of human history!
Shall we succeed? Let us hope so. And let us do our best. Otherwise all humanity might collapse.
The fact that the genus proximum of human culture is much greater than the differentia specifica
together with the unusual increase of our economic and political interconnectedness justify both our hope
and effort. At their basis is the logic itself of human personality, social order and cultural development.
THE LOGIC OF HUMAN PERSONALITY, SOCIAL ORDER
AND CULTURAL DEVELOPMENT
The fulfilment of human personality in a free society with social order and international justice in
the service of human welfare seem to be not only our supreme imperatives and goals, but also their logic.
Therefore, Aristotle and Plato in the Antiquity, Descartes, Bacon and Leibnitz in late Renaissance, Goethe,
Hegel, Bergson, Dilthey, Windelband, Max Weber and Husserl in modern times, have conceived logic not
only as the organon of correct thought, but also as a general theory of the objective order and lawfulness in
evolution of human existence in its world. There is only this postulate - the most general, universal and
eternal one - that justifies the confidence in our knowledge with its more and more objective truths on the
one hand and the confidence of our action in the service of human welfare with freedom and justice for all
the people and nations of the world on the other hand. Consequently, the principles of identity, meaningful
interconnectedness and meaningful connection between past, present and future are not merely the logical
operators of our science, literature, art an action, but also the principles of the objective order and
lawfulness in evolution of Nature, Life and Culture. They are the objective Logos of the World itself and
not only the subjective Logos of our knowledge, emotions and action. Therefore, at the basis of our
confidence in the Logic of the Subject is the confidence in the Logic of the Object. It is only this
cosmological and ontological postulate that justifies the epistemological one. The belief in their dialectical
complementarity is neither a dogma nor a simple convention, as the logical positivism claims, but the most
justified conclusion of human experience and knowledge as well as that of art and literature up to the
present time. It is also the most efficient instrument of economical, social, political and cultural action.
Hence our confidence in them.
In fact, Kant himself wrote not only the critique of knowledge, in which he expressed his
scepticism about the objective truths of Cosmology, but also his critique of action, in which he asserts his
confidence in the objective truths of Ontology. In the third volume of his critiques he also dared to assert a
connection between the harmony of celestial vault and the inner confidence in our fulfilment. Above his
grave is engraved this sentence of their complementarity. The logical positivism however takes into
consideration only the scepticism of the first volume on the objective knowledge of Cosmology and forgets
the confidence of the following two volumes on the knowledge of Ontology.
Human nature, social condition and cultural development are also neither completely rational nor
completely irrational versus absurd, as some few exponents of contemporary art and literature, like Samuel
Beckett or Eugene Ionesco for instance, are inclined to believe. They are just on the way of their
perfectibility and there is in the very essence of human destiny in this world to fight for more rationality.
This rationality however is not only that of mathematics, asserted in the Discourse of Descartes, but also that
of logic, promoted by Goethe, Hegel and Husserl. Actually, Descartes himself wrote not only his Discourse,
but also his treatise on human passions in which he applies logic and not mathematics. Still more obvious is
the logical logic in the work of Pascal, although he was a great mathematician, too. The rationality of the

scientific knowledge is then not the sole one because literature and art assert an emotional one. The logic of
action strives for their synthesis, its completeness of determination without logical contradiction and with
the possibility of decidability is possible only on this way.
In virtue of this dialectical reciprocity between the objective order and lawfulness in evolution of
Nature, Life and Culture on one part and the subjective order and lawfulness in evolution of our
knowledge, the logic is not only the instrument of decision about our correct propositions, as logical
positivism claims, but also the organon of decision about our correct values in Life, Society and Culture.
This decision, however, is not that of the absolute values, but only that of the most probable ones. The
decision then is not only that of the scientists and of the men of literature, art and action, but also that of the
social masses, called to endorse them. It is the duty of the intellectuals to enlighten them and not to betray
them, as Benda so unjustly claimed in his work, La trahison des clercs - The treason of intellectuals.
Without this correct enlightenment the revolt of social masses is justified and might occur, as Ortega Y
Gasset pretends.

Chapter IX

INDUCTION, DEDUCTION AND INTUITION
At the level of the empirical knowledge of Ancient science, the world appeared as a totality of
objects, bodies and beings, accessible to description and classification in various categories in terms of their
resemblance, and differences. Thus the order of their classes,, conceived as totalities of singulars, was the
first frame of reference of the scientific investigation. The determination of various classes was operated
with the principles of identity versus contradiction with excluded tertium, applied to discontinuous
attributes. The formula Dictum de omni et de nullo determines their application. Due to the identity of
singulars in a certain class with respect to one or another attribute, what is true of all of them is also true of
some of them and of one of them, because otherwise the occurrence of contradictions is unavoidable. Since
objects, bodies, beings and attributes are discrete versus discontinuous units a third state of existence
beyond their presence or absence is excluded.
In virtue of the same concept of totality, determined with the above operators, what is true of one,
some and all attributes of a physical object, a biological body and a psychological versus social being is
also true of themselves because Nota notae est nota rei ipsi. That is to say that the attributes of the
substantives are the attributes of objects versus bodies or beings.
Consequently, the chart of the logical judgments, elaborated by Boetius, contains only general and
singular sentences of affirmation or negation of the extensive determination of the order of classes in terms
of all, some, one and nobody. The universal and particular judgments of comprehensive determination of
the order of structures in therms of parts and wholes are determined in the same way. The evolutionary
judgments in terms of causes and goals are lacking because the determination in time is supposed to be a
repetition of the determination in space. Therefore, the comprehensive determination of the order of
structures and the evolutionary determination of the order of their development are reduced to the
extensive determination of the order of classes. In this way the continuous dimensions of Euclid's geometry
are interpreted through the discontinuous "quotieties" versus numbers of arithmetic, as Piaget would say.
Thus the line was defined as an addition of points, the plan as a juxtaposition of lines and the space as a
superposition of planes. Newton also defined mass, space and time through the "quotistics" of their
"discrete" parts.
In the context of this conception of the world as simple totality of objects, bodies and beings
inductive operation proceeds from concrete singulars of the various species and raises to the rational
abstractions of different genera. Thus it proceeds gradually and in an ascendant way from one singular to
some singulars and from some singulars to all singulars. Deductive operation follows the reversed order
from abstract genera to concrete species and singulars descending from all of them to some of them and
then to only one of them.
In his general logic, elaborated after the model of his botanics and zoology, Aristotle proceeds
inductively. In his logic of social sciences however he starts with the rational principles of social order, like
freedom and justice, and applies them to the concrete forms of government: autocracy, aristocracy and
democracy. The Roman science of laws was elaborated in the same deductive way.
The formal logic of Aristotle, as well as the logical foundation of arithmetic and geometry, are also
elaborated deductively because their inductive reasoning failed to satisfy the condition of full exactitude
and that of the completeness of determination. Men are mortal/ Socrates is a man/ Socrates is mortal,
illustrates a deductive syllogism through inclusion that satisfies both completeness of determination and full
exactitude. Men, mules and horses have a long life/ Men, mules and horses are animals without bile/
Animals without bile have a long life, illustrate an inductive syllogism through enumeration that does not
satisfy the completeness of determination and its full exactitude.
In the context of this conception of the singulars, taken as a totality with genus proximum and
differentia specifica, the comprehensive determination was nothing else than the inverse operation of the
extensive one. Extensive determination of singulars distributed them in various classes in terms of their
attributes, while comprehensive determination added back the same attributes to their singulars. Extensive

determination operates differentially, while the compre-hensive one acts integrally, like addition and
subtraction, multiplication and division in arithmetic and algebra as well as in differential and integral
calculus. Extensive determination proceeds from the totality of attributes of a singular to their repartition to
different classes; comprehensive determination proceeds conversely and adds the attributes of various
classes to the singular. Dictum de omni et de nullo distributes the attributes; Nota notae est nota rei ipsi adds
them. Consequently extensive and comprehensive determinations as well as inductive and deductive ones
are reversible methologies. As to the evolutionary determination, it is just a repetition in time of the two
operations in space. Thus science is reduced to extensive and comprehensive versus inductive and
deductive operations determined with the principles of identity or contradiction with excluded tertium.
Plato explained geometrical figures through their "ideas", conceived as immaterial "substances";
Euclid determined them through their lines and angles. Plato's interpretation was substantival and
attributive; Euclid's explanation was relational. The metaphysical interpretation of beings, asserted by Plato,
appeals to hypothetical "substances" of spiritual order; Euclid's scientific explanation appeals to their
concrete "parts" and "relations". And equilateral triangle might be from the substantival and attributive point
of view larger or smaller, but the relations between its sides and angles remain constant. Consequently, the
substantival and attributive variance is determined through its relational invariance and not through the
hypothetical "substances" of immaterial order. The relations between points, lines and angles, however, are
determined neither analytically from the parts to their wholes, nor synthetically from wholes to their parts,
but axiomatically, that is today by starting from certain initial truths so obvious that do not require another
argumentation. We have in this way a second method of deduction that operates not from genera to species
and from species to singulars, as in three deductive syllogism with the mortality of men, but from original
and obvious truths versus axioms or postulates to secondary truths or theorems.
The analytical determination of the whole through its parts, elaborated in a deductive way,
appeared only in the logic of the Stoics, but their logic did not operate in terms of resemblance and
differences with the principle of identity, contradiction and excluded tertium, but in terms of three kinds of
relationships, determined with conjunctive, disjunctive and implicative operators. The new operators
approach the order of comprehensive structures and not that of classes. Thus the true comprehensive
determination, that is not reducible to the extensive one, appeared only in their logic. Its operators however
are different.
One has to observe also that evolutionary determination was asserted by Heraclitus. It operated in
terms of causal connection.
The new Discourse on Method by Descartes followed the axiomatic methodology of Euclid's
geometry, while the Novum Organum of Bacon follows the inductive elaboration of the comprehensive
determination, that proceeds with the concrete attributes of the parts and tries to explain their wholes in
terms of them. Descartes, like Euclid, started however with the obvious truths of certain axioms and applied
them deductively to various theorems, which explained the relations between parts and their wholes. Bacon
proceeded like the Stoics and tried to explain the wholes through their parts, yet without knowing the logic
of the Stoics, that would be rediscovered only by mathematical logic. Both Bacon and Descartes were also
very critical of Aristotle's attempt to elaborate in a deductive way the syllogism by enumeration of
attributes, like Men, mules and horses live long/ Men, mules and horses are animals without bile/ Animals
without bile live long. Descartes, like Euclid, appreciated however the deductive syllogism by inclusion,
that operates from species to singulars, like Men are mortals/ Socrates is a man/ Socrates is mortal. Bacon
was against this syllogism, too, which in his opinion was a simple tautology and contributed nothing new.
On the contrary, the induction in comprehensive determination that starts with elementary parts and
determines the new qualities of the whole through them, asserts a new truth. Unfortunately, Bacon did not
know the logic of the Stoics. Nevertheless, his tables of presences and absences of attributes are at the basis
of the four rules of Mill's induction. Thus the comprehensive determination of inductive order became the
main methodology of science. The relation between the new comprehensive logic and the extensive one
are those of complementarity and not of reversibility. They complete each other, but are not reducible to
one or another. Indeed, in Aristotle's logic the attributes of the singulars are a simple sum of those of
species and genera, while in Bacon's logic they are a creative synthesis of the parts in their wholes. The
conjunctive, disjunctive and implicative operators of this synthesis were not realized and therefore Bacon
was of the opinion that the operators of his logic were still the principles of identity versus contradiction
with excluded tertium.
When seen with our eyes the world appeared as a totality of singulars, be they objects, bodies or
beings. When the singular itself is analyzed in its parts it appears like a unity with multiplicity. The dissection
of the whole into its parts was first attempted in anatomy, as Rembrandt's painting of the anatomy lesson

showed it. The second analysis of the whole in its parts appeared in alchemy. It was also asserted by
Descartes and Newton, yet they considered the body as a simple sum of atoms, as Democritus had done.
Therefore, their approach was mathematical and it was applied only to physical objects. Bacon applied the
same analytical determination to biological bodies and the human mind, considered as complex units
versus unitas in multiplicitate, as G.Bruno said. The notion of complex units was also asserted by Aristotle,
yet for him the "unity" was in one world, that of immaterial substances, while the "multiplicity" was in
another world, that of material atoms. For Bruno the unity in multiplicity was in one and the same world.
The same monist interpretation was then asserted by Spinoza in his conception of natura naturans in
natura naturata and by Goethe in his theory of the original phenomenon. Bruno and Spinoza asserted only
its comprehensive determination in space, to which Goethe added the evolutionary one in time, that
triumphed with Hegel on one part and with Lamarck and Darwin on the other part. Galton discovered the
variation of singulars and of their parts and Brentano as well as others have asserted their meaningful
interconnectedness with the environment. Consequently, at the basis of contemporary science is no longer
the concept of elementary unit, applied to both singulars and numbers that count them, but the notion of
structure, conceived as a unity in multiplicity that varies in space and develops in time, being interconnected
with its environment. Under such circumstances, its approach is
a) in terms of the relationship between wholes and their parts,
b) that are both similar and dissimilar in space,
c) continuous and discontinuous in time and
d) interconnected with their environment.
As such, contemporary science requires
a) comprehensive determination of the structural organization in terms of the meaningful
interconnectedness between parts and wholes,
b) extensive determination of their resemblance and differences, and
c) evolutionary determination of their conservation and development versus continuity and
discontinuity in terms of causal, and prospective connection in time,
d) asserting in all three cases the meaningful interconnectedness between the singulars and their
world versus heredity and environment.
Science, however, is the interpretation of the empirical variance of concrete reality, perceived with
our senses, through the rational invariance of their determining variables, apperceived with our
intelligence, that aims to penetrate their order and lawfulness in evolution. Consequently, inductive and
deductive methodology has to take into consideration
a) extensive, comprehensive and evolutionary determinations with respect to
b) their interpretation of the empirical variance of the sensorial knowledge through the rational
invariance of its order and lawfulness in evolution, apperceived with the intelligence. And, of course,
elaborated in various theories, which aim to be as objective as possible that is in equivalence with the world
itself. In order to control this equivalence one has to come back to concrete reality and check the truths of
the theories through the facts of the experience.
INDIVIDUALIZATION VERSUS GENERALIZATION
According to Aristotle, the process of generalization begins with the attributes of species and
continues with those of genera up to suprema generalia, represented by the punctual locations of various
bodies and beings in space and time represented by natural numbers. The attributes of the singulars remain
in the field of literature and art, that approach individuation itself. The passage from differentia specifica to
genus proximum and then to superior genera up to suprema generalia of numbers illustrate the inductive
methodology. Men are, for instance, biological beings with social status and rational thinking versus zoon
politikon e logikon. Sociality and rationality are the first step of generalization, that determines differentia
specifica. Men are also mammals, that is to say animals coming into existence by direct birth from the
ovule of their mothers. The new attribute together; with the process of sucking represent the genus
proximum. Men then are vertebrates as well as animals and not plants. These attributes represent higher
genera. Men together with plants and physical objects have a certain location in space and time. These
punctual locations are expressing the suprema generalis of numbers. Consequently, inductive reasoning
starts with the concrete attributes of the first level of generality, represented by the species and raises to the
intermediate levels of genera, ending with the last level of suprema generalia, that are abstract attributes.
The concrete attributes of the species are accessible to sensorial perceptions; the abstract attributes of
numbers are accessible to the rational interpretation of our intelligence. Consequently, inductive

methodology means not only
a) the passage from species to genera up to suprema generalia, but also
b) the passage from concrete and empirical knowledge of senses to abstract and rational knowledge
of intelligence.
Deduction is its inverse operation, that comes back
a) from suprema generalia to genera and then to species,
b) evolving from the abstract and rational determination of our intelligence to the concrete and
sensorial knowledge of our daily experience.
In Euclid's geometry however deduction appeared as the passage from abstract axioms with highest
degree of generality to various theorems with less degrees of generality. As regards the axioms themselves,
they were considered as primary truths, assessed by abstract intuition of pure intelligence, that penetrates
directly in their rational nature versus order. Descartes defined them in the same way. Their truths are so
obvious that do not require further demonstration. Their validity is also universal. As such they are taken as
absolute and objective truths, existing by themselves. Yet the new axiomatisation of mathematics in our
century considers them as the last fruits of inductive reasoning, that are no longer completely objective, but
also subjective, that is to say constructs of our intelligence. Sometimes, they are just simple conventions,
namely those which offer the most efficient and productive solutions in our attempt to understand the order
and lawfulness in evolution of Nature, Life and Culture. This subject shall be dealt with again in the last
chapter, concerning the logical and mathematical elaboration of science. What we have to note now is only
the fact that deduction has a double significance. In one case it represents the converse operation of
induction and in the second case it is a new method, that proceeds from the primary truths of abstract
axioms to the secondary truths of the theorems, which are still abstract truths, but less general. As such they
operate not only in extensive determination, but also in the comprehensive and even in the evolutionary
one.
It must be also mentioned that such axiomatic assumptions intervened in Plato's and Aristotle's
interpretation of physical, biological and human beings through their immaterial "essences" versus
"substances", that "make the beings what they are and differ from others", as Aristotle said. For the time
being, we try to explain the nature of physical, biological, human and social beings through the modes of
organization and integration of their structures in evolution, approached mainly through comprehensive
and evolutionary determination.
Of course, the process of individualization and generalization of extensive determination of the
order of classes in terms of resemblances and differences is accessible to both mathematical and logical
determinations. The mathematical determination of the order of classes comes into consideration when the
attributes of beings are symbolized by letters, that make abstraction of the concrete content of the attributes.
Such determination occurs in the differentiation between various "groups" of mathematical operations,
attempted by Galois, Felix Klain, Sophie Lie etc. Under such conditions the qualitative nature of the
attributes remains undetermined. In consequence, the mathematical determination of the order of classes is
strictly formal. This is the reason why Aristotle's formal logic became a simple chapter in mathematical
logic. In the logical determination of the order of classes this parenthesis about the concrete content of the
attributes does no longer intervene and therefore its approach is a material and not a formal one. However,
when this content is considered the attributes are neither completely independent, nor discrete units and
therefore their approach has to be in terms of their meaningful interconnectedness. In other words,
extensive determination became a part of the comprehensive determination, as ecological researches in
biology, psychology and sociology prove it. Consequently, the determination is no longer in terms of
resemblance and differences, but of meaningful interconnectedness. It is also not only substantival and
attributive, but also relational. In such circumstances the basic determination of science is no longer the
extensive one in terms of similarities and dissimilarities, operated with the principle of identity versus
contradiction with excluded tertium, but the comprehensive one in terms of interrelationship.
One must also observe that the extensive determination in psychology and sociology took into
consideration merely the individual differences in relation to their concrete social groups, like family, home
and working community and neglected even human species and not only the genus proximum of the
mammals. Therefore, the order of classes proved to be useful merely in botanics and zoology. In
psychology and sociology remain the curves of variation of traits and abilities. Their determination is
mostly mathematical. The logical determination intervenes however in their interpretation. Unfortunately,
the curves of variation took into consideration merely affinitive traits and abilities and left out. Out of
determination remained also the variation of their degrees of interrelationship as well as those of
integration, as we have tried to show in Chapter VI.

In conclusion, the extensive determination in psychology failed to satisfy the completeness of
determination and therefore its logical coherence is also in trouble.
PARTICULARIZATION AND UNIVERSALIZATION
The basic postulate of contemporary science is, as we have said, the concept of structure, taken as a
unity in multiplicity, that varies is space and evolves in time, being in continuous interconnection with
other structural notions that represent its environment. Therefore, the basic determination of the science of
our time is no longer the extensive determination, as in the science of the Antiquity, but the comprehensive
one. This new basic determination operates with the relations between parts and their wholes and not with
the differences and resemblance between singulars, that occur only in the extensive one. The reversal of
their roles started with Euclid's geometry and the logic of the Stoics and continued with the logic of Bacon
and the Discourse of Descartes. The complementarity between their functions as well as that between their
mathematical and logical determinations is fully recognized only in our century, by Husserl's
phenomenology and by the dialectical logic in particular.
Indeed, Euclid's geometry and Descartes' analytical geometry as well as Newton's mechanics, have
been elaborated in terms of comprehensive determination because the motion of bodies in space and time
has no individuation. Their basic postulate was the principle of homogeneity versus substantival identity,
asserted by both Descartes and Newton. Or, its individuation is null. The individuation appeared however
in quantum mechanics and therefore its comprehensive determination is also logical and not merely
mathematical as in classical mechanics. In chemistry and anatomy the degree of individuation was higher,
yet Bacon took into consideration only the qualitative leaps of the combination of the parts in their wholes
without asserting the individualization of the leaps. So it was only Galton who recognized their variation in
a full explicit way. His determination of them, as well as that of Pearson, was mathematical, namely
statistical. Yet logical interpretation of comprehensive determination occurred in the Stoics and then in that
of Bacon. With Are combinatoria of Leibniz the logic of the Stoics itself became mathematical. Under such
conditions the logical determination continued to be asserted only in the traditional logic of Aristotle,
Bacon and Mill. And then in the dialectical logic of Hegel and in Husserl's phenomenology as well as in the
logic of Dilthey, Windelband and Max Weber. They asserted however not only the action of the parts upon
their wholes, like Bacon, but also the action of the wholes upon their parts, which according to their
opinion was the most important one. The truth seems to be that in the simpler structures of quantum
mechanics and chemistry the action of the parts upon their wholes continued to be more important, while
in the higher structures of biological, psychological, social and cultural beings much more important is the
action of the wholes upon their parts. Present however are both of them and therefore their reciprocity has
to be stressed out in all cases as the only solution toward the completeness of determination with logical
coherence. In both cases the determination is not so much in terms of the substantival and attributive
resemblances and differences as more in terms of relational interconnectedness. In physics this
interconnectedness is that between variables and functions without special significance; in biology is that of
functional order in the service of health and adaptation to environment; in human, social and historical
sciences is that of logical meaning in the service of harmonious development of personality, society and
culture. That is to say in the service of their better Logos.
When the affinitary relations of Durkheim come into consideration, then one has to do with a
certain overlapping between resemblances and differences with their individuation and generality of the
extensive determination on one part and the unity and multiplicity or parts and wholes with their
particularity and integrality versus universality of the comprehensive determination on the other part.
Consequently, in this special case of affinitary relations extensive and comprehensive determinations are
progressing to a certain extent parallel.
When complementary relations come into consideration, then the relations between extensive and
comprehensive determinations remain only those of reciprocity that emerge from the opposed contrarieties,
asserted by the dialectical logic of Heraclitus, Goethe and Hegel. These contrarieties however are not
merely those of attraction versus repulsion, as in the electromagnetic field, but also those of various degrees
of interconnectedness, as in Durkheim's theory about the division of labour. In this case the comprehensive
determination is no longer substantival and attributive, but strictly relational and it operates in terms of
mere particularization and integralization and not in those of individuation and generalization.
Yet the unity in multiplicity of comprehensive determination does not operate only horizontally, as
Durkheim believed, but also vertically, as Max Weber, Pareto and Sorokin have asserted. The same
hierarchical organisation was asserted by Jackson in neurology and by Rothaker and Lersch in psychology.

The human body, for instance, has at least seven levels of integration, namely those of particles in atoms, of
atoms in molecules, of molecules in cells, of cells in tissues, of tissues in organs, of organs in systems and of
systems in organism. Similar levels of polytrypthic organisation occur in the context of the mind, which is a
structure of cognition, emotion and action. Cognition in its turn operates with ideas, which are syntheses of
representations and perceptions, that are combinations of sensations. Human personality then enters in
family and working community; home and working communities are entering in various counties, that are
parts of a nation and state. The highest level is humanity itself, that is in the process of elaboration.
Therefore, when human nature and its social condition come into consideration there are about twelve
levels of hierarchical integration.
How do the induction and deduction work? According to Bacon and Mill the only methodological
proceeding was the analytical one that started with the original elements of bodies and beings and
progressed gradually to their unity. In biology, for instance, one starts with atoms and one goes to
molecules, cells, tissues etc.; in psychology one starts with sensations or reflexes and one goes to
perceptions, elementary acts, representations, ideas, higher actions, mind and behavior; in sociology one
begins with individuals and continues with their integration into families, etc. Yet in this case induction
does not respect the first condition of its definition, namely the proceeding from concrete experience to
abstract variables. Indeed, in psychology concrete is only human personality with his consciousness and
behavior. Ideas, representations, perceptions, sensations and reflexes in particular, are more or less abstract
constructions, like atoms and particles in the case of the body. How are we supposed to resolve the
opposition between these two different roads, namely that of our knowledge which proceeds from concrete
experience to abstract notions and that of the objective structures of human personality, that starts with
sensations and reflexes in the case of the mind and with particles, atoms, molecules, cells, etc. in the case of
the body? If we follow the logical way of our knowledge then we have to start with concrete personality; if
we follow the cosmological and ontological way of the hierarchical order of personality then we have to
proceed conversely and start with particles, atoms, sensations, reflexes, etc. The most efficient way seems to
be in favor of the logical course of our knowledge, which proceeds from concrete reality to abstract
variables, that is to say from the empirical variance of our senses to the rational invariance of their abstract
variables. Thus one has to speak about two kinds of induction, namely an analytical one that proceeds
from the concrete unity of human personality to the differentiation of its parts and then a structural one that
proceeds from personality to its family, working community, class, nation, state and humanity. Under such
conditions the process of differentiation becomes synonymous with that of particularization, while its
opposed process of integration becomes equivalent with that of universalization.
The new way of proceeding from concrete reality to abstract variables and theories is in fact the
basic methodology of contemporary science in opposition to the science of the Antiquity and of the
Renaissance that was under the obsession of the primary elements of Democritus or the ultimate goals
settled by God in our destiny, asserted by Plato. Their methodology was deductive and tried to interpret
empirical and concrete reality, whose presence was a certitude, through abstracts constructs of our
intelligence, whose existence was strictly hypothetical.
We are, indeed, under the principle of rough facts, as W. James called the concrete facts. Our final
goal however is to transcend their sense variance in order to reach the rational invariance of their order and
lawfulness in evolution. Therefore, the empirical knowledge of sensorial organs has to be continued with
the rational and abstract knowledge of intelligence.
One must also note that when mathematical determination of psychological comprehension comes
into discussion then its proceeding is mostly axiomatic, as in the case of Cl. Hull and of his collaborators. In
this case the determination is also deductive and follows the methodology of Euclid's geometry, elaborated
by Descartes and Newton as the unique determination in science. In the final chapter about the axiomatic
and theoretical elaboration of scientific theories, we shall try to show that the uniqueness of this deductive
method was questioned not only by Poincaré, Borel and Haddamard, but also by Brouwer and Heyting as
well as by Husserl, Weyl, etc.
CONSERVATION AND DEVELOPMENT
When the succession of events in time is that of repetition versus conservation, then its
determination is only mathematical, like in the case of classical mechanics. When the succession of
phenomena in time has a certain direction of development, that changes not their nature, as in the case of
the law of entropy in thermodynamics, then its determination is also mathematical, yet operated with
vectorial calculus. Both mathematical determinations are accessible to deductive elaboration in terms of

certain axioms.
When the succession of structures is that of growth and development with qualitative leaps, then its
determination is logical. The determining variables of the qualitative leaps however are coming not only
from the past, but also from the prospected goals of the future. The determination of effects by the causes
of their past was supposed to be a deductive determination, while the operation about the present in relation
with its goals was supposed to be an inductive one. This cosmological and ontological determination of
causes, goals and effects is also in contradiction with the logical proceeding from concrete experience to
abstract variables. In order to avoid this contradiction one has to proceed from the concrete situation of the
present to the causes of the past versus the prospects of the future. This is the inductive methodology. When
one proceeds from abstract causes versus goals to the concrete effects of the present one has to do with a
deductive methodology.
Yet the evolutionary determinations in biological, psychological, social and historical sciences do
not consider only the relations between causes, goals and effects in a certain moment, but also their
integration in the whole course of life. In this case inductive methodology proceeds from concrete
moments to their integration in the course of life and deductive determination operates conversely. This
differential and integral determinations in time are in fact developing the differential and integral
determinations in space. Therefore, the concept of differentiation and integration are perhaps most
adequate for both comprehensive and evolutionary determinations. They also might be applied to the
operations of individuation and generalization of extensive determination. Under such circumstances we
are in the situation to use the same terminology for all three logical determinations. In this case however we
have to indicate whether one has to do with an extensive, comprehensive or evolutive determination. Thus
extensive determination of individuation and generalization becomes equivalent with extensive
differentiation and integration; comprehensive determination of particularity and universality becomes
equivalent with comprehensive differentiation and integration; evolutive determination of effects in relation
to their causes versus goals becomes equivalent with evolutive differentiation of the moment in relation to
its integral determination in the course of life.
One has to observe however that neither extensive and comprehensive determinations, nor the
evolutive one, are accessible to complete exactitude and validity, as Aristotle had though because their
order and lawfulness are no longer those of strict necessity, but only those of probability. The laws of
extensive determination were accessible to statistical determination in terms of the curves of variation,
further submitted to the calculus of correlation and then to factor analysis. The reason of this statistical
determination of the variation curves relied upon the random frequencies of the attributes. The
comprehensive determination of the relations between parts and their wholes has to do not with the
discontinuous frequency of the singulars, but with the continuous content of the structures. As such it does
not follow the extensive law of probability of the statistical method, but the comprehensive laws of
probability of the logical order, on which we have called attention in Chapter VI on Extensive
determination and then in the following chapter on Comprehensive determination. Fries and Hegel have
been the first scientists to observe the necessity of this discrimination between the mathematical and logical
determination of probability. They called the last determination a "philosophical" one. Actually, this
differentiation between mathematical and logical determination of probability is a discrimination between
the extensive determination of discontinuous singulars and the comprehensive determination of the
continuous structure of a variable. The discrimination between statistical and clinical methods tells the same
story. Russell, Carnap, Braitwhaite, Kneale etc have mentioned it too, but without connecting it to extensive
and comprehensive determinations.
The same discrimination between statistical and logical determinations of probability occurred in
evolutive determination. The curves of growth of certain variables, based upon their curves of variation at
different ages, illustrate the statistical determination of growth, while the integration of the differential
approaches of qualitative leaps in the course of life illustrates the logical determination. In mathematics
such determination in time appeared in Markow's chains etc.
If one has to estimate the rate of natality versus mortality as well was that of various accidents in a
certain population, then the criterion is that of their frequency in that population. The determination of
their probability of occurrence is operated with statistical methods.
If one has to estimate the economical versus ideological structure of a whole country after the
economical and ideological configuration of a single province, then one has to do with comprehensive
determination of a certain degree of probability estimated logically. The same comprehensive
determination in terms of logical probability occurs when we have to estimate the normality versus honesty
of a person after his behavior on one part and his conception on life on the other part. In this case we

operate with the principle of meaningful interconnectedness.
The evolutionary determination of probability intervenes if one attempts a certain prognosis from a
given diagnosis or when one estimates the future development of a personality from his development up to
a given moment. If one takes into consideration the evolution of some traits for a certain population, then
the evolutive determination follows the statistical laws of extensive determination. If one takes into
consideration the evolution of a certain structure of a single individual, then the estimation of probability is
logical and is based upon the meaningful connection between causes, prospects and goals.
INTUITION
Along the ages the concept of intuition has been defined in two different ways, namely as a
a) direct insight of rational order into the "essence" versus "nomena", conceived as simple units, that
are independent of their environment and do not vary in space and develop in time, and as a
b) complex insight of both empirical and rational order into the "structures" of "phenomena",
conceived as complex units versus "unities in multiplicities", that vary in space and develop in time in
reciprocal interconnection with their environment.
In the first case intuitional methodology "penetrates" the nature of "nomena" without appealing to
the indirect methodology of analysis and synthesis in space and of causal and prospective connection in
time.
In the second case intuitional methodology appeals to analytical and synthetical determination and
to causal and prospective connection.
The first interpretation was characteristic for the metaphysical conception of the world in terms of
immaterial "substances", hidden in the material bodies.
The second interpretation is inherent to the scientific determination of Nature, Life and Culture in
terms of their structural organisation.
The third interpretation of intuition might be that of the insight into the primary truths of axioms,
from which the secondary truths of the theorems are elaborated in a deductive way. It appeared in Euclid's
geometry and was further elaborated and generalized in the Discourse of Descartes. It intervenes in the field
of mathematics and formal logic as well as in mechanics. Woodger however has tried it in biology and Hull
in psychology.
The first interpretation of intuition as a direct insight of rational order into the "essences" of
"nomena", conceived as simple units of immaterial nature, appeared in Plato's work. Its rational insight was
considered to be completely separate of the empirical knowledge of our senses, which perceived only the
unfaithful "appearance" of the objects and beings, but not the true nature of "nomena", that represented the
rational invariance of their sensorial variance. Rational "essence" were completely independent of the
empirical variance. The truths of the rational intuition however were never absolute, that is to say entirely
exact and valid because the rational insight of the reason during our life in this material world was never
pure. Therefore, even the truths of our rational intuition are merely the shadow of the absolute ones, that
are inaccessible to human intelligence. One should add that this rational insight into the spiritual "essences"
of the beings are the privilege of some few highly gifted talents and can hardly be taught.
About a rational insight into the immaterial "substances" spoke also Aristotle, but without
separating it completely from the empirical knowledge that proceeds with the description and continues
with the classification of beings into various classes in the case of extensive determination and with the
analysis and synthesis in the case of comprehensive determination. Aristotle attributed it more value of
truth. Beside the rational intuition of science there is the emotional intuition of plastic arts and music.
Literature seems to make use of both intellectual and emotional intuition.
As long as unity and multiplicity were in two worlds, intuition operated in the hypothetical
"essences" of "nomena", conceived as simple units with various aspects or attributes. When the unity in the
multiplicity was asserted by G.Bruno, Spinoza and Goethe in one and the same world, then intuition
became a structural apprehension of both unity and multiplicity. The insight into "essences" of things
operated merely rational. The insight into the structure of bodies and beings operated both rational and
empirical. The "essences" of "nomena" were independent of their environment and remained invariant in
space and time. The structure versus the unity in multiplicity of phenomena varied in space and developed
in time in continuous interrelation with the environment. The concept of "nomena" defined the vital versus
spiritual "essences" of bodies and beings; that of "phenomena" defined their material structure versus
organisation, that took the function of "essences" or "substances", which "made the being to be what it was".
Indeed, in the context of their structural interpretation bodies and beings are what they are by themselves,

namely by the organisation of the parts in their wholes. In the context of the metaphysical interpretation of
bodies and beings in terms of spiritual "nomena", the concept of "phenomena" defined only their material
appearances. In the context of the structural interpretation of science the notion of "phenomena" defines the
structure itself. The concept of "nomena" remained without object.
The first interpretation of the structural interpretation is that of Goethe about the "original
phenomenon", conceived as unity in multiplicity versus structure, that varies in space and develops in time
in interrelation with its environment. The relations between its parts are those of functional and meaningful
interconnectedness. The relations between causes, goals and effects are those of functional and meaningful
connection in time with a certain direction of evolution, which is the continuous increase of their Logos.
The rational insight into the "essence" of "nomena" was operated without passing through induction
and deduction. The rational and empirical insight in the organisation of the structure operates through
induction and deduction, namely through their reciprocal integration, being both their point of departure
and point of arrival. Any idea or theory starts indeed as a unity in multiplicity versus structure or original
phenomenon. In the beginning however its process of structuralization is less pregnant and definite, but
after the intermediate chain of inductive and deductive reasoning in accordance with the empirical order
becomes more precise and with clearer significances. In the context of this chain of reasoning in
accordance with the concrete facts empirical knowledge is interpreted through rational variables and
conversely. Structural intuition perceives their reciprocity and tendency toward better organisation.
According to Poincaré, Haddamard, Brouwer, Heyting, Weyl, etc. mathematical and logical axioms are the
fruits of this structural intuition. Consequently, they are not the direct product of the rational intuition, as
Descartes though, but the laborious results of a long chain of inductive and deductive reasoning. Poincaré
considered this chain of reasoning as a judgment by recurrence. Mathematical discoveries are its fruit. The
same recurrent judgments occur in logic with the only difference that in this case the threads of their tissues
are represented by the logical significances.
One has to observe, however, that the evolution of science toward this structural interpretation took
many centuries and its completeness of determination with mathematical and logical coherence on one part
and in accordance with the new discoveries of the empirical sciences on the other part is not fully achieved.
Indeed, Hegel, for instance, applies his dialectical determination to the phenomenology of the subjective
Ego of personality in the structure of the objective Ego of the society and then in the context of the
absolute Ego versus Mind of God. All these Egos are conceived as spiritual beings, as Plato did with the
only difference that they are not static entities, but evolutionary ones. Bergson on the other side spoke
about intuitional approach only in the case of the pure duration. The same spiritualist proceeding seems to
be agreed by Windelband, Dilthey and Spranger. Max Scheler and M.Heidegger then applied in their work
not only the rational intuition of Husserl, but also the emotional one art, asserted by Schopenhauer and
Nietzsche. The role of emotionality is also recognized by Dilthey. Husserl himself spoke about the
cognitive logic of science, the emotional one of art and the volitional one of ethics and politics, but did not
mix them, as the above thinkers did. He was inclined however to apply the phenomenological intuition in
about the same idealist way as Plato. And of course without controlling it through induction and deduction.
He also claimed that intuitional methodology might reach not only objective truths, but also the absolute
ones, as Plato and Hegel had believed. About this possibility the science of our time has all the reasons to be
sceptical.
The chief contribution of intuitional methodology is nevertheless its assertion that our intelligence
does not approach the knowledge of reality proceeding with a tabula rasa, as Bacon, Locke and Hume
believed. It also does not proceed only with its inborn forms and categories of knowledge, as Kant asserted.
It approaches, indeed, the knowledge of reality not only with the formal instruments of mathematics and
logic, but also with the technique of the experimental methodology on one side and then with the structure
of our theories and postulates on the other side. In other words, it approaches the order and lawfulness in
evolution of the world with all we know and then with some new working hypotheses for the future
discoveries. Scientific discoveries are not only the fruit of the new hypotheses, but also of their
experimental checking with reality, operated not merely at the level of sentences, but also at the higher ones
of axioms and theories.

P a r t III
ASSESSMENT OF FACTS,
DEFINITION AND THEORY

Chapter X

ASSESSMENT OF FACTS
On one of his evening walks, accompanied by a young man who wanted to be a writer, Ibsen was
asked which was the main condition of literature and art.
- To see, answered the great writer.
Since the young man did not seem to be satisfied with his master's answer, Ibsen added:
- We passed on our right a small street. Did you see in that street the beautiful church, a small one
but a real piece of art?
- No, answered the young man.
- Well, if you want to be a writer, learn to see things, advised Ibsen.
A similar opinion was asserted by H.G.Wells, who after half an hour at any social meeting was
capable to describe from memory the clothes and behavior of most participants although they were more
than one hundred.
Similar pleadings for the observation of human behavior were asserted in psychology. William
James insisted on the observation of the rough facts not only in psychology, but also in biology and
medicine. The highest model for his thesis was himself. And Darwin, too. There is no wonder therefore that
their books continue to be read even now, like those of Aristotle, Theophrast, La Bruyère, who were keen
observers. Other observers were Aeschylos, Shakespeare, Goethe, Molière as well as Cervantes, Stendhal,
Balzac, Flaubert, Thackeray, Dickens, Tolstoi, Dostoevski, O'Neill etc. The greatest observers in
psychology and psychiatry have been Brentano, Dilthey, James, Binet and then Freud, Adler, Jung as well
as H.St. Sullivan, H.C.Murray, G.W. Allport, A. Maslow, C.R. Rogers etc. All of them had not only a good
scientific training, but also a good psychological insight versus vocation. The virtuosity of psychological
practice relies upon the same synthesis of psychological insight, that seems to be mostly hereditary, and of
scientific training which increases its efficiency by working with it in an explicit way in the context of a
theory. L. Klages pretended however that one learned much more about human nature from one page of
Dostoevski than from all the so called scientific treatises of certain psychologists, like Wundt for instance,
who strove merely for the exactness of their knowledge and neglected almost completely its validity. Yet
his statement is hardly true because certain psychologists, like Freud, Jung and Adler, had a tremendous
influence upon literature and art and not only upon psychology and psychiatry. There is nevertheless true
that the psychological insight of certain psychologists is nearer to that of computers - which is null - than to
the genius of Freud, which was so brilliant. Yet the finality of scientific research is to be sure not only
mathematical exactitude without logical validity, but both of them. Actually, it is hard to say that
experimental psychology with mathematical methodology proved to be more efficient than clinical
psychology with logical interpretation. Useful, and therefore necessary, are both approaches as well as the
specialization in one of them. This specialization however has not to be hypostatized in the absolute
because its complementarity with the general training is worthy too.
The starting point of both approaches is the same: the assessment of facts, of rough and concrete
facts, as James said. The assessment of facts however is founded upon two kinds of methodologies. One is
empirical observation, based upon our senses and the other is rational interpretation, operated with our
intelligence in the context of a theory. The empirical knowledge of our senses perceives the concrete
variance of phenomena; the rational knowledge of our intelligence apperceives their order and lawfulness
in evolution. The concrete variety of phenomena is practically without limit and therefore to know all the
facts is never possible. The order and lawfulness of this infinite number of phenomena seems to depend
upon some few variables and therefore their completeness of determination is possible. Moreover, in order
to reach the completeness of knowledge of these determining variables we need to assess some few

samplings of phenomena, which are rather representative of the multitude of others just in virtue of the
uniformity of their order and lawfulness. For the assessment of visual acuity of a certain person, for
instance, one has to take a few measurements because the rest of the other possible ones does not improve
the exactitude of assessment. The same is true in the case of intelligence although in this case the number of
necessary samplings is larger as the variable is much more complex. When the structure of the variables is
simple and with a general versus quantitative character, then its best assessment is to be sure that of the
measurement, that satisfies the criterion of exactitude. The assessment of visual acuity is accessible to such a
measurement. When the structure of the variable is more complex and individuated, as in the case of
intelligence, then its assessment is not only that of the measurement of its general and quantitative degree of
development, but also that of the logical understanding of its meaningful interconnectedness. We can
perceive and learn only five letters or digits when their exposition at the tachistoscop is that of one second.
We can perceive and learn in one second fifty letters if they are intraconnected by meaningful words or
sentence.
Aristotle defined men as social and logical beings. He should have defined them as mathematical
beings, too. Indeed, the assessment of the facts and phenomena was from the beginning not only in terms
of their sensorial perceptions, but also in those of their mathematical determinations. They registered, for
instance, the number of their animals versus goods on a stick and they measured the size of their land with
their feet. These quantitative estimations however were in terms of concrete enumeration and not those of
the natural and real numbers in the context of a theoretical versus rational system. It was only Pythagoras,
Euclid and Archimedes who elaborated these rational systems of arithmetical and geometrical
determination. Primitive men also used logical determination of the meaningful interconnectedness
between various objects in a concrete situation. It was only Aristotle that elaborated the rational order of
classes with its basic principles and rules that increased the efficiency of logical determination. The
arithmetic of Pythagoras, the geometry of Euclid, the statics of Archimedes and the logic of Aristotle add
the rational determination of science in terms of mathematics and logic to the previous determination of
empirical knowledge. Mathematical instrument and logical organon are the tools of this scientific
determination of the rational order and lawfulness of Nature, Life and Culture. Physics, biology,
psychology and other social and historical sciences have been elaborated with their help.
Consequently, the scientific assessment of facts has to be considered from the standpoint of
a) empirical and rational knowledge, controlled by
b) experimental methodology,
c) mathematical instrument and
d) logical organon, with the help of the various
e) theories about Nature, Life and Culture.
EMPIRICAL AND RATIONAL ASSESSMENT
According to most psychologists the assessment of facts has to be based upon the empirical
knowledge of our senses and not upon the rational apperception of our intelligence, that has to intervene
merely in the elaboration of the theory. In other words, human mind has to approach phenomena as a
tabula rasa without preconceived hypotheses about them. If these preceding hypotheses are the various
prejudices of Bacon's idola fori, theatri etc., then the assertion is true. If these previous ideas however are
the working hypotheses of science, then the assertion is false because scientific research is from its very
beginning in the service of certain ideas, which are to be proved or disproved. In consequence, our
intelligence intervenes not only in the interpretation of the empirical versus experimental results in the
context of a theory, but also in the planning of the experiment, as R.A. Fisher has shown. Yet this planning
of the experiment is not only mathematical, as R.A. Fisher was inclined to believe, but also logical, as
Mortimer Adler has observed. Indeed, it has to consider the whole process of research in order to control its
results and eventually to introduce changes in the hypotheses themselves. Scientific research actually is a
continuous transaction between empirical facts and rational ideas, as John Dewey and then H. Cantril have
asserted. The common man himself does not proceed differently because not only does he use his sensorial
organs, but his intelligence as well. The opposition between empirical and rational knowledge is false
because they are not separated processes, but complementary ones. Therefore, human knowledge operates
always both empirically and rationally even when the accent is sometimes more upon its empirical side and

other times upon its rational one.
This relation between sensorial and rational knowledge varies of course from science to science
with respect to the complexity of their phenomena. Mathematical rationality has been the core of classical
mechanics and continues to predominate in Einstein's theory of relativity, that interprets the substantival
variance of mass, space and time through their relational invariance. Qualitative changes appear in
quantum mechanics and therefore their rationality is no longer merely mathematical, but also logical. It is
also not only that of complete exactitude, but only that of probability. The degrees of individuation,
internal causality and qualitative leaps in time are higher in biology and become the most important ones in
the complex transactions between human personality and its society as the last stage of human culture.
Nonetheless, the assessment of sensorial abilities continues to be mostly mathematical although some small
degrees of qualitative determination are also present. Indeed, minimum and differential thre sholds of our
senses are less exact and valid when we are tired or sick, worried or pleased, etc. Therefore, all perceptions
are apperceptions, as already Wundt claimed. Gestalt psychologists on one part and some neurologists, like
Hebb, on the other part, brought further proofs. This means that our intelligence with its cultural training
and sophistication intervenes even in their processes, adding its rationality to their sensoriality. In
consequence, to speak about empirical and rational knowledge as two separated and even opposed
processes is not possible because their interconnection and complementarity is too obvious. Perceptions are
not only structures of sensations, but also logical processes with a certain meaning, projected in them by
our intelligence and culture. When this meaning is not clear, then the perception is rather confusing; when
meaning is evident, then the perception itself becomes more obvious. Therefore, to know the meaning of
perceptions signifies knowing to a certain extent personality itself, as well as its society and culture. Hence
the high mathematical correlation between the logical interpretations of perceptions and human personality
with its social status and cultural development on which Piaget and the social behaviorists, like Bandura,
Michel, etc. as well as the phenomenological psychologists, like Festinger, Kohlberg, Lecky, etc. have so
rightly insisted.
There is nevertheless true that the English empiricist, as Bacon, Locke and Hume, have pointed out
the empirical side of knowledge, while Descartes and some other thinkers have stressed the rational one.
Kant attempted a synthesis between them. To the cognitive logic he also added the role of the emotional
and volitive logic, which became the main feature of the German philosophy, as Wundt showed in his
small book, Nations and their philosophies. The role of emotions and volition in the process of knowledge
was also recognized by Hegel, Schopenhauer, Nietzsche, etc. This does not mean that the process of
knowledge is irrational, as some philosophers are inclined to believe. It means however that our
transactions with the world are more complex and include not only intellectual factors, but also emotional
and volitive ones, as Freud in particular has shown.
Does this intrusion of emotional and volitive factors in cognitive processes mean that the basic
principle of equivalence between the known Object and the knowing Subject is affected? The majority of
scientists are inclined to answer yes. Some of them, like Dilthey, Max Scheler and Lipps in psychology,
Max Weber in sociology, Sombart in economics, Windelband in history, are of the opposed opinion that
human nature with its social condition and cultural development has to be approached with the totality of
its sides and not only with the cognitive one. This is the case in literature and art and it is hardly possible to
assert that the emotional and volitional logics of Aeschylus, Shakespeare, Goethe, Balzac, Dickens,
Dostoevski, O'Neill, etc. had only negative effects, on the assessment of human personality. Under such
conditions, Harvard's Report on human education, quoted in Chapter V, seems to take a wiser attitude that
the most outstanding representatives of operationalism in psychology. Bridgmann and Oppenheimer
themselves were of the opinion that the problem of assessment in psychology and social sciences seems to
transcend the limited frontiers of observation in physics. As regards clinical psychologists, without a
sympathetic contact which the patient of an emotional nature, their psychodiagnostics and psychotherapy
are less successful. Therefore, to close the problem of emotional and volitive logic in psychology is in all
probability premature because in its practical applications such factors are always occurring. Of course,
they are to be in the service of Truth, Health and Honesty, that is in the service of human nature and of its
social condition and cultural development and not against them, as some exponents of the depressive
existentialism of Kierkegaard and of the literature and theatre of the absurd are advocating.
Yet the rationality of our knowledge is certainly not only that of Descartes, but also that of Pascal
and Bergson in France, of Kant, Hegel and Husserl in Germany, of James, Whitehead, Hocking, Lovejoy,
Mortimer Adler in England and United States of America.
In conclusion, an open-minded attitude is much wiser than a prejudiced and unilateral one. The
models to be followed are in every case not those of various fashions, that are occurring sometimes in art,

literature and even in science and philosophy, but those of the great minds of human history, like Socrates,
Plato and Aristotle or Shakespeare and Goethe or Brentano, James, Freud, Jung, Adler and then G.W.
Allport, H.Murray, G. Murphy, A. Maslow, C.R. Rogers etc.
EXPERIMENTAL METHODOLOGY
The empirical knowledge of our senses, however, is limited and sometimes less exact than that of
animals, for instance, which have not only better seeing and hearing, but also better smell. In the past
beings human seemed to have had them too, but their social condition and cultural development
determined them to rely mostly on the meaningful insight of the rational knowledge. Therefore, human
virtuosity has to be pursued in this direction.
In such circumstances, in order to increase the exactitude of their knowledge human beings have
appealed to various instruments of measurement on one side and to experimental proof of certain
experiences in some more simplified forms, accessible to better assessment, on the other side. The new
methodology proved to be very successful in physics and chemistry and therefore it is not wonder that
physiology, biology, psychology and even sociology adopted the same methodology, hoping to become
exact sciences as physics and chemistry. Their ideal to become mechanics of body and mind however did
not succeed because biological, psychological and social phenomena are different and to be sure more
complex. Their structure then is more qualitative than quantitative and therefore their experimental
methodology has to be less physical and chemical and more biological, psychological, sociological and
cultural. These new methodologies however require new techniques of experimentation in which logical
organon becomes more efficient than the mathematical instrument. Consequently, experimental
methodology of psychology is rather different from that of physics and of other exact sciences. It uses,
indeed, two kinds of experimentation, namely those with quantitative estimation, based upon
measurement, and those with qualitative interpretation, founded upon logic. The first ones are those of the
psychophysics of Fechner and of the physiological psychology of Wundt, who approached the various
sensorial thresholds in relations to their physical stimuli and their physiological effects, accessible to
mathematical determination; the second ones are those of Külpe and his and his associates, who approached
the process of thought by means of qualitative description of their psychological structure and
development, accessible to logical determination and interpretation. The third kind of methodology was
that of Binet, who approached the development of intelligence both mathematical and logical. Galton used
the same mixed methodology although his inquiry upon human faculties was based mostly on tests, which
proved to be the most frequent methodology in psychology. In the case of character and personality traits
the tests themselves have to be completed with other methods of assessment, like questionnaires and rating
methods. Under such circumstances R.B. Cattell and his collaborators are using three methods of assessing
human personality, namely the objective examination with tests and apparatuses, the subjective
examination with questionnaires and the rating methods. All of them are accessible to mathematical
determination. In opposition to them are the qualitative experiments of Külpe and his collaborators in the
field of thought and the method of the free association of ideas and images, inaugurated by Jung and
further developed by Rorschach, Murray, Rosenzweig, etc., accessible to logical interpretation. The summit
of this qualitative methodology is represented by the special methodology of psychoanalysis, based upon
free associations and analysis of dreams with certain few questions of the examiner, who directs this
diagnosis of the patient in condition of complete isolation.
Consequently, experimental methodology in psychology is based not only upon objective
measurement, aiming at mathematical exactitude, but also upon qualitative description, aiming at logical
validity. As regards the principle of measurement and assessment in certain conditions, experimentally
determined, one has to observe that in the majority of cases we are rather far from the physical model.
Indeed, the experimental determination of phenomena in some more simplified conditions proceeds only
as far as the natural structure of phenomena is not affected. When the examination of sensorial,
psychomotor and even some intellectual abilities as well as some temperament traits are taken into
consideration, this condition might be more or less observed. When character and personality traits are the
object of research, this condition cannot be observed because their natural structure and development are
disturbed. Therefore their examination is nearer to the qualitative description than to the quantitative

estimation. Moreover, in some other cases we have to give up the experiment itself and analyse the
phenomena after their occurrence. This is the case with the dream analysis and to a certain extent with the
psychoanalytical interview. In all these cases we have to rely merely on logical interpretation.
Beside these three approaches of personality, pointed out by Cattell, Eysenck, Guilford, etc. we
have then the objective data, concerning familial, educational, economical, professional and cultural
conditions of personality, accessible to both mathematical and logical determination, yet without
experimentation. They are objective data with great value of truth and therefore their consideration is very
useful.
MATHEMATICAL DETERMINATION
Mathematical determination intervenes in both experimental and observational data, yet it applies
merely to their general aspects, that respects the principle of substantival and attributive identity versus
homogeneity - as it was defined by Newton - when one yard or pound are equal to all other yards and
pounds, etc. Mathematical determination is also possible when the principle of relational identity versus
isomorphity is taken into consideration as in the case of Koehler's research on physical, biological and
psychological structures versus configurations, Gestalten. In this case however the mathematical
determination is more complex and requires not only arithmetical formulas, but also algebraic equations.
Mathematical determination then applies to the substantival and relational processuality in time when
homogeneity versus isomorphity of phenomena are not substantially altered. Unfortunately, when
psychological phenomena are taken into consideration these conditions are rather hard to be satisfied. Their
approximate satisfaction is possible only in some cases, like the sensorial and psychomotor abilities of some
temperament traits. In about the same situation are the intellectual abilities, like memory, association and
even learning and intelligence, when their structure is not too complex. When the process of motivation is
taken into consideration, then its measurement is less exact because the homogeneity and isomorphity of its
items are less pregnant. The exactity of measurement is higher in biotypology when the constitution of the
body is considered, but its assessment is of biological order. Mathematical determination might be also
applied to school grades although they are not true measurements, but only quantitative estimation with a
certain degree of probability. In the field of probability are however all biological, psychological,
educational, economical and sociological measurements because their variables are submitted to individual
differentiation in accordance to the curve of probability. Therefore, biological, psychological and
sociological scalings of their variables are in the context of these variation curves. As such they are
statistical estimations that have not the exactitude of physical measurements. It is nevertheless true that when
the samplings of population and criteria are large enough then the degrees of probability of their estimation
might be almost equal to the probability of the phenomenon itself. In these cases statistical estimations are
as objective as physical measurement although their lawfulness is only that of probability and not of
complete exactitude. The measurements in quantum mechanics are of the same statistical order, like those
in biology, psychology, etc. It is nevertheless true that when character and personality traits as well as social
attitudes come into consideration then their conformity to the theoretical curve of probability is less
pregnant and consequently we have to do with mere description and distribution of phenomena in global
classes with large degree of probable error than with real and true measurement. There would be however a
very great mistake to attribute these large amounts of indetermination of psychological phenomena to
hazard itself because their occurrence is not only general, universal and constant - and as such accessible to
mathematical determination - but also individual, particular and discontinous - and as such accessible only
to a logical determination in terms of meaningful interconnectedness of phenomena in space and of
meaningful causal and prospective connection in time, both of them with a certain degree of individuation.
Or, the principle of equivalence between the objective structure of phenomena and the subjective structure
of our knowledge about them has to be pursued not merely from the mathematical standpoint, but also
from the logical one. Most dream analyses, interpreted by Freud, were far from the possibility of
mathematical determination, yet accessible to a logical one, proved by concrete verification in practice. In
one of such dreams, reproduced by Lindzey and Hall, a young man came to Freud complaining of sexual
maladjustment on one part and of a regular rise of his body temperature at one and the same hour each

afternoon on the other part. The analysis of his dreams discovered that as a young child of only two he has
watched his parents making love in a rather strange position. As soon as the young man became aware of
this misfortunate incident as the cause of his troubles both his sexual maladjustment and high temperature
disappeared. Of course, after a rather long period of psychotherapy. Under such conditions, it is not
possible to deny the logical validity of Freud's psychoanalysis of the dreams of this young man although
the mathematical determination of the dream could not be considered. Consequently, the inaccessibility of
dreams to mathematical determination does not mean at all that they are an unlawful phenomenon, as
Aristotle thought. It simply means that their lawfulness is of a qualitative nature and requires logical
determination. Therefore, the completeness of determination has to be studied not merely from the
mathematical point of view, but also from the logical one.
As far as mathematical equivalence is concerned, its determi-nation is very well elaborated
although the exactitude of psychological measurements is far from being that of the physical ones, even in
the case of the sensorial and psychomotor abilities. When complex psychological and sociological variables
come into consideration then their measurement is merely a classificatory gradation in a rather complex
continuum with both quantitative degrees of development and qualitative leaps, that transcend
mathematical determination. These qualitative leaps however are accessible to a logical determination and
interpretation, as Goethe, Hegel, Dilthey, Windelband, Max Weber and Husserl have required.
LOGICAL DETERMINATION
Psychological phenomena are complex structures, that vary in space and evolve in time in
continuous transactions with their environment. Which are then their original units which the scientific
research has to begin with? The answer of associationist psychology was in favor of the elementary units of
sensations and reflexes, taken as psychical atoms, without variation and evolution. Their determination was
substantival and attributive as well as analytical, and causal of quantitative order, as in Newton's mechanics,
based upon the principle of homogeneity, that reduced identity to equality. Yet, in the light of quantum
mechanics the atoms themselves proved to be complex structures. Molecules, tissues, organs and organisms
are more complex. Therefore, all of them are to be determined structurally, as units with multiplicities, that
vary in space and evolve in time in uninterrupted relationship to their environment. Under such conditions,
the most concrete and independent unit in psychology is personality itself. It has to be studied, however,
not only by itself, but also in relations to its function and social institutions on one part and to its past and
future on the other part. Thus its determination and interpretation is not merely in terms of its motivation,
cognition and emotions, but also in those of its family, school, home and working community, class, nation
and state. Its interpretation is also not only in terms of its history, but also in those of its prospects. The
determination of all of them is not merely substantival and attributive, but also relational and processual.
And of course both mathematical and logical.
When does logical determination occur? Naturally, in the meaningful relations between parts and
wholes on the one hand and in those between causes, prospects and effects on the other. When are these
meaningful relations more obvious? Of course, when our point of departure is the personality itself in
transactions with its society in view of its cultural development. The dialectics of this triade - personality,
society and culture - is the most concrete and relevant one.
The interrelations between individuals and society in the perspective of their cultural development,
however, are not only those of affinitive cooperations, but also those of complementary collaborations,
both of them with hierarchical integration and with longitudinal development. Therefore, their meaningful
interconnectedness in space and meaningful connection in time has to consider all these categories of
relationships because their principles of determination are different. Indeed, the determination of affinitive
interrelations are operated with principle of substantival and attributive identity versus homogeneity, while
the determination of complementary interrelations is based upon the principle of relation identity versus
isomorphity on one side and upon the dialectical law of attraction between opposed contrarieties on the
other side. The structure of cognition, for instance, is mostly that of affinitive relations, while that of
emotions is mainly that of complementary relations. That of motivation seems to be both affinitive and
complementary. The complementary relations are then occurring in the reciprocity between femininity and
masculinity, introversion-extraversion as well as in the temperamental oscillations between activation and
inhibition with higher or lower degrees of energy, etc. Since hierarchical integration operates on both
affinitive and complementary relations, the same differentiation intervenes in their case, too. The same

differentiation occurs in the longitudinal integration and diversification in time. It might take however the
course of a normal evolution or revolution.
When the complementary relations of the secretions of thyroid and parathyroid glands are
considered the endocrinologists assess their structure and functions separately and elaborate two curves of
variations. The complementary relations between them are determined in terms of these two curves in
accordance to the dialectical law of collaboration of two reciprocal functions. Or, this dialectical law of
reciprocal collaboration between two complementary functions is based upon the principle of relational
identity of a complementary order, which is different from the principle of relational identity of an
affinitive order. The gravitational field, for instance, illustrates the relational identity of affinitive attraction,
while the electromagnetic field illustrates the relational identity of complementary attraction. The relations
between the cognitive functions of learning and intelligence follow the principle of affinitive identity. The
relations between masculinity-femininity, euphory-disphory, introversion-extraversion, etc. follow the
principle of complementary identity. The same complementary identity appears in the oscillation between
the various degrees of activation and inhibition, depending upon the secretions of thyroid and parathyroid
glands as well as upon reticular activating system of the lower brainstem and thalamus. Until now,
however, the necessity of this discrimination was not apperceived.
When, for instance, introversion and extraversion are taken into consideration, their investigation
starts with one and the same question for both of them, like in the following example:
- Do you feel better alone or with other people?
The answer are supposed to be the following ones:
- I feel much better alone.
- I feel better alone.
- I feel better with people.
- I feel much better with people.
Of course, the answers are exclusive. This exclusivity however seems to be appropriate only for
affinitive variables, like memory, attention, intelligence and not for complementary variables, like
femininity-masculinity, introversion-extraversion, etc. Indeed, it is not possible to be both intelligent and
non-intelligent, but it is possible to be both masculine and feminine, introverted and extraverted.
Consequently, in accordance to the methodology of electromagnetic field or endocrinological researches
one should use two questionnaires, one for introversion and another one for extraversion, and elaborate
two curves of variation. Thus the questionnaire for introversion has to contain items as:
- How much do you prefer loneliness?
The supposed answers are:
- I prefer it very much
- I prefer it rather much
- I do not like it
- I dislike it
- I dislike it very much.
The questionnaire for extraversion has to have such items:
- Do you like to be with people?
The supposed answers are:
- I like it very much
- I like it rather much
- I do not like it
- I dislike it
- I dislike it very much.
When these two reciprocal traits are assessed with the same questionnaire, then a high score in
introversion - let’s say four out of five - means a low score of one in extraversion and viceversa. Such
exclusive answers however are adequate only for affinitive functions, like intelligence, attention, memory,
etc. They are not adequate for thyroid versus parathyroid secretions, for introversion or extraversion,
femininity or masculinity, etc., when one and the same person might have high or low secretions for both
glands or might be introverted and extraverted in one and the same time. K.Jung in every case claimed that
persons with extraverted consciousness have an introverted unconscious and conversely.
A similar methodology of using two questionnaires should occur when one considers the various

degrees of effort and energy on one side and the need for rest and recovery on the other side. According to
P.Janet, only the hard working people know to seat comfortably on a chair in order to have a good and
well deserved rest. People who are not capable of hard work are incapable of such a true and real rest.
The same methodology applies to the oscillation of euphoric and dysphoric states in which
sympathetic and parasympathetic ganglions seem to play an important role. In fact, the law of homeostasis
asserts not only the equilibrium of affinitive cooperations, but also that of the complementary
collaborations, which are perhaps the most pregnant ones.
Considering the assessment of the will and temperament traits from the standpoint of affinitive
relations, June Downey treated oscillation as a unitary trait. In fact the oscillation between activation and
non-activation of energy as well as that between manic and depressive states versus euphoria and dysphory,
seems to be an alternation of their complementary states in accordance to the dialectical law of thesis and
antithesis. After high degrees of activation of our energy we feel the necessity to rest; after a long period of
loneliness we feel the need of society and after too much euphory we feel sad and conversely. Their field
of development is similar to the electromagnetic field and not to the gravitational one.
Actually, such oscillations appear sometimes even in the field of motivation and cognition and not
only in that of emotivity, temperament and personality. After too much food and erotical indulgence we
feel the necessity to abstain and after abstract thinking we feel the need of the concrete one, specific to
literature, arts or sports.
If we treat these oscillations between introversion-extraversion, activation and non-activation,
euphory-dysphory, etc. as affinitive variables and not as complementary ones, then their oscillation cannot
be assessed because the arithmetical mean of their scores annuls it. If, however, we treat them as
complementary variables with two different scores, then their oscillations are obvious and represent our
rhythm of life, which - according to L.Klages - is one of the basic relational and processual trait of our
behavior. If complementary variables are treated like the affinitive ones, then this rhythm of life is not
accessible to an adequate assessment and the various states and opposed processes appear as attributive traits
of the same substantival variables.
One should also note that when in my research work in numerous factories I approached the
psychological assessment in this new dialectical way, then their reliability and validity became higher and
their meaningful interconnectedness more obvious. Consequently, the assessment of facts and phenomena
is not only a mathematical problem, but also a logical one. Thus the planning of experiment has to consider
both criteria.
The discrimination between affinitive and complementary relationship is also to be considered in
correlation calculus and factor analysis. The technique of mathematical computation will remain the same,
yet its application and interpretation will be different, that is to say in accordance with the dialectical law of
reciprocity between opposed contrarieties. Consequently, introversion and extraversion, euphory and
dysphory, etc. will be assessed as opposed contrarieties and not as an affinitive variable. In other words, we
have to follow the methodology of endocrinological and physiological assessment of dealing with thyroid
and parathyroid as well as with sympathetic and parasympathetic ganglions in a separate way.
The complementary relations however are not only those of the electromagnetic field, occurring in
the above personality, temperament and emotional traits, but also those of the social division of work,
relevated by Durkheim. Such a division of labor was present in social and cultural attitudes toward various
institutions and different values, assessed by G.W.Allport and Ph.Vernon . Consequently, the high degree
of development of the attitude toward family or science does not exclude the high degree of development
of the attitude toward political parties or literature and art. That is, the attitudes are to be scored separately
because they might have the same degree of development. Allport and Vernon have proceeded differently
as the variables were of affinitive nature and not of a complementary one. In his various scales of social
attitudes Thurstone scored each variable independently.
The dialectical determination and interpretation of complementary relations are also to be applied
to the hierarchical integration pointed out by Max Weber. Indeed. in the field of cognitive logic the
relations between rational and empirical thinking might be those of reciprocity and not of exclusivity.
Unfortunately, most psychologists and logicians have treated them as exclusive variables. A similar
reciprocity occurs still more in the volitive logic of action. Consequently, such exclusive formulas, as Fiat
justitia pereat mundus or Fiat veritas pereat mundus are wrong because the relations between justice, truth
and life are those of dialectical reciprocity and not of metaphysical exclusivity. Thus right are merely the
formulas Fiat justitia and veritas pro vita. Individual freedom on the other side is possible only in a
community based upon social justice.
The dialectical determination and interpretation of complementary relations intervenes then in the

longitudinal assessment of growth and development as we have tried to show in connection with the new
interpretation of oscillation as a basic rhythm of the evolution of the course of life. A similar rhythm seems
to occur in history, as Vico and Hegel claimed.
Logical criteria however are necessary not only in the assessment of complementary variables, but
also in that of the affinitive ones. Indeed, the phenomenology of each variable - taken as a structure and
not as a simple unit - is rather large and in some cases bidimensional. Human intelligence, for instance,
operates not only with meaningful interconnectedness between various perceptions, like in the case of apes
studied by Koehler or in the case of children up to 3-5 years old, studied by Gesell, Piaget, etc. It also
operates with the meaningful interconnectedness between the concrete field of perceptions and the rational
field of abstract ideas, that penetrate into their order and lawfulness. The mathematical determination of
internal consistency is not able to make such a discrimination. There is only the logical one in terms of
concrete and abstract significances that is in the situation to do it.
The identification and isolation of variables themselves have to use both mathematical
determination in terms of internal consistency and of chi square's differences as well as the logical
determination in terms of meaningful interconnectedness. The structure of the variable is then to be defined
in time and not only in space and with due discrimination between substantival, attributive, relational and
processual determinations with their different significances.
In conclusion, the principle of equivalence between objective phenomena and their reflection in
our mind has to be assessed both mathematically and logically. Indeed, the reflection of the world in our
mind has to be followed not only in its substantival and attributive aspects, as Locke, Hume and Kant
believed, but also in its relational and processual aspects, as Wertheimer and Koehler have shown. This
problem however shall be discussed in the last chapter in relation with the problem of truth in general and
of scientific truths in particular.
Then subjective data are used, like those occurring in questionnaires, then one has to consider the
discrimination between the answers of human nature and of its social role on one side and those of their
masque on the other side, on which attention was called in chapter VI. When the adaptation of the
individual to his environment is successful and his evolution is normal, then his attempts to appear
otherwise, then he really is, are smaller. In consequence, his consciousness and social behavior are in
accordance with the biological and psychological drives of his unconscious. When the adaptation to society
is not successful and the evolution is not normal, then the person wants to appear better then he really is or
are least differently. Thus the masque appears. People with pathological states of mind play up their
masque more or less unconsciously and to their detriment. People with antisocial behavior play up their
masque consciously and to the detriment of others, whom they want to cheat and steal.
When the rating methods are used, then the research worker has to be aware that the logical
consistency of rated traits is usually larger than that of the measured ones and therefore a correction is
necessary. An increased consistency appears then in questionnaires. It reflects not only the correlation
between the various traits or functions, but also the correlation of the judgments of the rater himself. In
order to avoid or at least minimize this halo effect of the rater about the variables one has to use at least
three or five raters.
THE ROLE OF THEORY
Yet we perceive the world of beings and phenomena not only with our senses, but also with our
ideas and theories. Therefore, the assessment of facts is both sensorial versus empirical and rational versus
theoretical.
For almost two thousand of years we tried to determine and interpret the physical world through
the atoms, taken as elementary units, that do not vary in space and do not evolve in time, being completely
independent of their environment. Consequently, the scientific explanation was based upon analysis and
aimed at determining the properties of the wholes through the attributes of their elementary units. This
identification of scientific explanation with analytical determination was so common and usual that even
today the concept of analysis is applied not merely to the determination of the properties of the wholes
through the attributes of their parts, but also to the scientific determination in general, which is not only
analytical, but also synthetical as well as causal and teleological. Moreover, we apply the methodology of
analysis even to the metaphysical interpretation of the material beings through their immaterial substances,
that "make the beings be what they are and differ from others", as Aristotle said. Or, this interpretation is
mostly synthetical and not analytical. Analitica are also the titles of Aristotle's main studies of logic, the
other three being less important.

A simplex maxime was then the basic principle of Descartes’ Discourse on method although in his
study On the passions the starting point was their structural complexity, taken as such. A simplex maxime
was also the recommendation of Bacon's Novum Organum although himself used other methodologies
when social and cultural phenomena came into discussion. The same analytical methodology was reasserted
by Comte, Mill and Spencer and of course by "atomist" biology, psychology and sociology, that followed
the model of physics and chemistry and wanted to be the mechanics of body, mind and society. The belief
in the existence of elementary units was, indeed, so great that nobody doubted them, though none saw
them. The dogma was annulled only when the atoms were finally seen through the complex instruments of
quantum mechanics and proved to be rather complex structures.
The same idea of elementary units, independent and discontinuous, dominated the evolution of
mathematics since Pythagoras’ arithmetic and Euclid's geometry although nobody saw natural numbers as
expression of punctual locations, deprived of any content. In opposition to natural numbers, taken as
discrete units, were geometrical dimensions, taken as concrete continuities. Nonetheless, even these concrete
continuities were explained in terms of the abstract discontinuities of the numbers. The abstract hypotheses
were stronger than the concrete reality.
Now, when we have finally realized that whatever exists it is a unity in multiplicity, that varies in
space and evolves in time, in continuous interaction with its environment, we see everything as structures
and not as elementary units. Mathematics itself is not longer based on the concept of natural numbers of
Pythagoras' arithmetic, but upon the complex structures of algebra, discovered toward the end of the last
century and further elaborated in our own. According to Einstein a structure is the Universe itself.
Structures then are molecules, cells, organs, organisms, persons, families and other social communities, like
classes, nations, states, etc., as modern biology, psychology and sociology assert.
Democritus, Lucretius, Holbach, Marx and Engels saw merely atoms and denied immaterial
substances. Plato and Hegel asserted only immaterial ideas and phenomena and considered matter as an
illusionary appearance. Aristotle, Descartes, Newton, Kant, Bergson, etc. affirmed both matter and
immaterial substances. The scientific disciplines of our days prefer to speak about the reciprocity between
matter and energy at the physical level and about their organisation into more complex structures at
biological, human and social levels. Of course, with new qualitative leaps and a certain direction of
evolution.
German psychology studied mainly the mind; American psychology speaks merely about
behavior. Wundt and Titchener considered merely the content of psychological phenomena; Brentano,
Angell, etc. pointed out their functions. Some psychologists admit only mathematical determination, while
others plead for logical interpretation. The majority of them however promote both determinations and
prove their value in practice. The history of science is, indeed, a continuous proof that we perceive the
world not only with our concrete senses but also with our rational intelligence and with its various
constructs, that aim to penetrate in the rational invariance of the order and lawfulness of phenomena, that
explain the concrete variance of beings and phenomena.
The elaboration of theories, however, does not depend solely upon the observational and
experimental methodology, controlled by mathematical and logical determination and interpretation, but
also upon the personality of the research worker. His personality, in its turn, is not merely a function of his
heredity, but also the product of his education in his society at a certain stage of cultural development. In
consequence, the research worker approaches the phenomena not only with the rules of scientific
observation and experimentation, controlled by mathematical instrument and logical organon, but also with
the mentality of his society and epoch. In physical and maybe even biological sciences, the role of this
social and cultural patterns of perceiving and thinking is less pregnant and therefore not important. In
social sciences, however, their role is more obvious and consequently more important. Sometimes the
social and cultural frames of reference are good; some other times however they are negative and therefore
the scientific worker has to rely mainly upon his objective observation and experimentation, controlled as
rigorously as possible through the mathematical and logical criteria. These criteria themselves are to be
applied with a keen sense of measure, doubled by a fine and deep sense of logical congruence with as little
inconsistencies as possible. To force the sense of mathematical symmetry and of logical coherence is
however an error and therefore the order and lawfulness of our thought has to follow the model of reality
itself. Scientific truths are, to be sure, not only its objective reflection, but also our own interpretation. Their
objectivity however is the supreme ideal.

Chapter XI

DEFINITION
According to Aristotle, definition is the determination of the properties of the species in relation of
those of their genus proximum. Man, for instance, is a social and rational being, that is zoon politikon e
logikon. The notion of being versus zoon represents the genus proximum, while the attributes social and
rational, politikon e logikon, express the attributes of human species, that define its specificity - from species
- in relation to its generality - from genus.
Of course, the genus proximate of human species is the mammalian and not the zoological one.
Between these two genera intervene then others, like the vertebrate, etc. Aristotle, however, wanted to
discriminate men from animals in general because according to the science of that time the human species
was considered to be fundamentally different from zoological genera versus animals. Still larger classes are
those of plants and physical objects. Before Darwin however the zoological genus was nevertheless the
genus proximum of men, who are also living organisms.
The definition of men is in terms of substantives and attributes and is based upon the extensive
determination of singulars in their order of classes. It operates by comparison in terms of resemblances and
differences. The resemblances intervene in the identity of living organisms, which defines both men and
animals; the differences intervene in the sociality and rationality of men, that represent the differentia
specifica of human species. The discrimination between the attributes of species and those of their genus
proximum takes into consideration the mere presence versus absence of attributes and makes abstraction of
their degrees of development. Thus they operated by the principle of identity versus contradiction with
excluded tertium. The definition has a descriptive and classificatory character and not an explanatory one.
It also starts with the attributes of the species and continues with those of genus proximum, leaving out the
unique attributes of the individuals themselves.
Under such conditions the definition of men as social and rational beings is not only the most
elementary one, but also a simplistic one. It lacks both precision and distinction, as Descartes would have
said, because according to the present status of science sociality and intelligence are no longer the privilege
of men, but also of some animals. Therefore, the differences between men and animals are to be sought not
in the sole absence versus presence of attributes, but in their degrees of development. These differences
however are operated with the curves of variation and evolution in terms of mere similarities and
dissimilarities with included tertium and not in terms of complete identity versus contradiction with
excluded tertium. The new definitions in terms of the degrees of development are also both logical and
mathematical.
It is nonetheless true that after more than two thousand years Aristotle's definition in terms of
differentia specifica and genus proximum continues to be applied by most scientists, being considered as a
unique model although Aristotle himself used other types of definition. Indeed, to this extensive
determination of singulars in relation to their order of classes, Aristotle added their comprehensive
determination in relation to their inner order versus content. Men, for instance, are defined not only in
terms of their differentia specifica, but also in terms of other attributes common to all classes. Consequently,
they are not only social and rational beings, but also mammals, vertebrate and living organisms with certain
locations in space and time. In other words, they have all the attributes of genera in which their species is
just a simple class. It is nevertheless true that in this comprehensive definition by enumeration of attributes
Aristotle insists mostly on those of species. Other attributes of human species are then memory, association,
imagination when rational thinking comes into discussion and affiliation to family, home and working
communities, social class, nation, religion, state, if sociality is considered.
One must also remember that extensive determination distributed the attributes among various
species and genera versus classes, while comprehensive determination added them back in singulars. Thus
extensive determination represented the differential approach of the attributes of various classes, while the
comprehensive one illustrated their integral approach in the singulars versus individuals. In this way
extensive and comprehensive determinations are reversible operations, like addition and subtraction,

multiplication and division differential versus integral calculus, etc. Both determinations are in terms of
resemblances and differences approached with the principles of identity versus contradiction with excluded
tertium.
In his botany and zoology on one part and in his psychology, politics and ethics on the other side,
Aristotle however used other kinds of definitions, that anticipated the later views of modern science. In his
characterology, for instance, he defined the traits of personality in terms of biological, psychological and
social types. In this case differentia specifica are applied to types and genus proximum to species. When the
highest class of numbers is considered, then the singulars are defined merely by the properties of suprema
generalia, which are their punctual locations in space and time, deprived of any content, common to all
objects and beings. In opposition to the definition of numbers are those of atoms, taken as elementary units,
which are supposed to be the first class. On the other side, in his Politics Aristotle speaks about monarchy,
aristocracy and democracy, that are not only three kinds of government, but also three phases of evolution,
because the rule of the autocrat is usually succeeded by that of the aristocrats, followed by that of the free
people in a democracy. Such evolutionary definitions are still more obvious in his conception of the four
causes, when he speaks about both causal and teleological determinations of human actions. In his zoology
and psychology, as well as in his politics, he also speaks about parts and their wholes. Lungs and heart are
treated as parts of the organism; cognition, emotion and action are functions of the mind; individuals are
parts of family, home community and city. The determination of these two kinds of new definitions is no
longer in terms of resemblances and differences, but in those of structural interconnectedness in space and
causal and teleological connection in time. Therefore, Aristotle's views of cosmology, biology and
ontology are wider than those of his logic. A usual phenomenon that happens almost regularly to other
thinkers, too. The most significant definition of Aristotle is then that of the immaterial substance, that
"makes the material body of the being to be what it is and to differ from others". The first sentence is a
definition in comprehension and the second one in extension. Had Aristotle added a third sentence about
the impact of the immaterial substances on the evolution of the body, then his definition of the immaterial
substance could be an evolutionary one, too. What would such an extensive, comprehensive and
evolutionary definition have meant? It would have meant the qualitative invariance of the immaterial
substances that determine the quantitative variance of the manifestations of material body. In order to get
an accord between this metaphysical conception of the Antiquity and the scientific interpretation of our
time we simply have to replace "the immaterial substance" with "the organisation of matter and energy". In
the context of our science it is this organisation that "makes the body to be what it is and how to differ from
others and how to evolve". The sentence "to make the body what it is" represents the comprehensive aspect
of the definition, to which the following sentences "how to differ" and "how to evolve" add the extensive
and evolutionary aspects of the definition. The comprehensive determination of the organisation of matter
and energy is in terms of the relations between parts and wholes; the extensive determination is in terms of
substantives and attributes; the evolutionary determination is in terms of processes. The relations of the
parts in their wholes are operated with the principle of interconnectedness versus interrelationship; the
resemblances and differences of substantives in terms of attributes are operated with the principle of
identity; the processes are operated with the principle of causal and teleological versus prospective
connection.
Plato defined geometrical figures by their immaterial "ideas" conceived as rational essences,
corresponding to Aristotle's "substances". Euclid defined triangles and quadrilaterals by the relations
between sides and angles. Plato's and Aristotle's determinations are metaphysical; Euclid's determinations
are scientifical. Metaphysical determinations are defining the physical aspects of the bodies and beings
through their immaterial substances versus essences, that are beyond their physical appearance, that is to say
that they are meta-physical; scientific determinations are in terms of relations between parts and their
wholes, that are in one and the same world. The processual determination in terms of causal and
prospective connection was asserted by Aristotle, but he treated his famous four causes in relation to its
cosmology, biology and ontology and not in connection with his formal logic. The processual
determination of evolution was still more obvious at Heraclitus, but without a logical explicitness. The
relational interpretation of comprehensive determination was then present in the logic of the Stoics.
Consequently, the sciences of the Antiquity about Nature, Life and Society have used all three kinds of
logical definitions but Aristotle elaborated only the extensive logic of classes, while the Stoics paid attention
merely to the comprehensive logic of propositions. Since the logic of the Stoics was forgotten for more
than two thousand years, Aristotle's Organon appeared as the unique logic, although both Bacon and
Descartes fought it so strongly. In fact, even the extensive determination of Aristotle's formal logic is rather
unilateral because its order of classes takes into consideration the mere presence versus absence of attributes

and ignores their degrees of development, which are more important, as the curves of variation are
proving.
Under such circumstances the value of Aristotle's logic of classes was very limited. It could be
applied only to descriptive sciences with classificatory preoccupation, like botany and zoology, and not to
analytical sciences, with explanatory character, like physics and chemistry. Consequently, both Bacon and
Descartes criticized it.
In his Discourse on Method Descartes took as point of departure the principles of Euclid's geometry
and tried to apply them to any exact science. He also attempted to deduce all their theorems from the
primary truths of their axioms versus postulates. In this way logic itself was reduced to mathematics,
conceived as a mathesis universalis of any exact science. In his study On the passions he used however
logical definitions, but without caring about their elaboration as a second instrument of scientific
determination because he was convinced that true sciences were merely the exact ones with mathematical
elaborations. He considered sciences of the immaterial phenomena, like psychology, just philosophical
speculations. Moreover, Newton included them directly in theology.
In opposition to the Discourse of Descartes, that pleads for the mathematical elaboration of science
through deductive methodology, is Bacon's Novum Organum, which promotes the inductive elaboration of
science with the help of logic, yet without denying mathematical determination. According to him
mathematical axioms are themselves not primary truths, accessible solely to rational intuition, but inductive
generalizations of highest order. His logic however is not that of extensive determination of the order of
classes, but that of comprehensive determination of the order of structures. applied by Democritus and
Hippocrates in the science of the Antiquity, that generated the anatomy and chemistry of Bacon's time.
Therefore, his definitions are only those of comprehension, applied to the determination of the wholes
through the properties of their parts. Unfortunately, the action of the whole upon its parts and the creative
role of the relationship were operated with Aristotle's principle of substantival and attributive identity and
not with the new principle of relationship, inaugurated by Euclid.
The reciprocity between the analytical determination of the whole through its parts and the
structural determination of the parts through their whole was promoted by Giordano Bruno - in his brilliant
study De unitate et de multiplicitate - in one and the same world and not in two opposed ones. His
conception was further developed by Spinoza in his Ethics, in which spiritual substance became natura
naturans that determines natura naturata of material bodies. To their comprehensive determinations of
both analytical and structural order Goethe added the evolutionary determination of his original
phenomenon, conceived as a unity in multiplicity in evolution in one and the same world. Yet neither
Bruno nor Spinoza and Goethe were preoccupied with the elaboration of an adequate logic of their
pantheist conception of Nature, Life and Culture.
In this way Hegel deserves the merit of elaborating the new logic with both comprehensive and
evolutionary determination. According to his spiritualist philosophy of the mind, he promoted however
only the comprehensive determination of the parts through their wholes and the evolutionary
determination of the present through its goals. The dialectical materialism of Marx and Engels added the
comprehensive determination of the wholes through their parts and the causal determination of the present
though its parts, advocated by Bacon. They also recognized the extensive determination of the order of
classes, elaborated by Aristotle. In this way the completeness of determination was realized, but they gave
all their effort to the application of their historical materialism to politics and so the new logic with
extensive, comprehensive and evolutionary determinations and definitions was elaborated in the context of
the structural interpretation of the science of our century.
COMPREHENSIVE DEFINITIONS
The frame of reference of Aristotle's logic was the order of classes, illustrated by his botany and
zoology with their species and genera. Under such conditions, the definition was the determination of
differentia specifica in the resemblance of genus proximum. The differentia specifica of human species were
sociality and rationality; their resemblance with genus proximum were those of living organisms. The
comprehensive definitions were the reversible determinations of the extensive ones. Extensive definitions
distributed attributes among classes; comprehensive definitions added them back in the singulars.
The frame of reference of Bacon's logic was the order of composition of atoms in chemistry and of
organs in anatomy. In consequence, instead of genus proximum and differentia specifica he defined the
whole through its parts. Physical bodies and organisms are the wholes of their parts, which are the wholes
of their atoms, conceived as elementary units. According to Democritus, bodies were sums of atoms.

According to Bacon, bodies and organisms are no longer sums, but wholes and therefore some of their
properties are different from those of atoms. How was the creative synthesis of the whole to be explained
Bacon did not tell because neither chemistry nor anatomy were yet able to offer an answer. It is only the
science of our time which explains it through the various organisations of parts in their wholes. Thereby
important are not only the attributes of different atoms, taken as substantives, but also their relations. The
explanation is not merely substantival and attributive, but also relational. In Mendeleev's table of elements
the determination was mainly substantival and attributive; in quantum mechanics and chemistry the
determination is chiefly relational.
Democritus spoke about bodies and atoms; Bacon spoke about different levels of organisation that
were obvious in anatomy, but still hypothetical in chemistry. Yet he spoke not merely about them, but also
about their creative synthesis, anticipating in this way the later development of science. He also elaborated
various tables of presences and absences of attributes and established inductive rules of how to cope with
them. He did not see however the action of the wholes upon their parts and was against the deductive
methodology. The System of inductive and deductive logic of J.St.Mill reintroduced the deductive
syllogism, but not merely in extensive determination, as Aristotle, but also in comprehensive determination,
as Bacon. The action of the whole upon its parts was asserted by Bruno, Spinoza and Goethe and
elaborated in an explicit way by Hegel. The Ars combinatoria of Leibniz explained the creative synthesis of
various combinations, anticipated by the logic of the Stoics.
Yet the relations are not only those of affinity, but also those of complementarity, like in
electromechanic and in the attraction between femininity and masculinity. Those of electromechanical were
approached by vectorial calculus and those of masculinity and femininity and other reciprocal contrarieties
were approached by the dialectical logic of Goethe and Hegel.
Besides the horizontal relations of elective affinity and complementarity we also have those of
vertical organisation with hierarchical levels of integration. At the physical level of organisation particles
are integrated in atoms and atoms in molecules. At the biological levels of organisation molecules enter into
cells, cells into tissues, tissues into organs etc. At the human and social levels of integration individuals are
parts of family, home and working communities, class, nation and state.
Under such circumstances, the functions and properties of a structure depend upon its own content
and organisation versus individual structure as well as upon its particular infrastructures, integral
superstructures and colateral structures. Human personality, for instance, depends upon
a) his individual versus unique structure with its abilities, emotions and motivations,
b) his biological infrastructures, reflected in his temperament, biotonus and biotype,
c) his social suprastructures of family, work community, church, class, nation and state, reflected in
his social behavior, and
d) his co-structures versus other persons with whom he comes into prolonged and substantial
contact.
His own interrelations as well as the interrelations with his infra-supra-co-structures are those of
e) affinity and
f) complementary relations with
g) hierarchical integration and
h) development versus evolution of
i) logical and
j) mathematical order.
In consequence, comprehensive definitions have to consider the determination of a given structure
in the context of its infra-supra-co-structural order with due attention to their affinitive versus
complementary relations with hierarchical integration and longitudinal development of logical and
mathematical order.
As a rule such comprehensive definitions with completeness of determination occur only in the
conclusions of various studies, papers or books. And, of course, merely in the context of the structural
elaboration of science in our days. In the context of the studies mere partial definitions are usually
occurring, that consider a part of the above criteria, namely those which are of chief interest in the
respective discussion.
Let us now analyze some comprehensive definitions in the light of these criteria.
The molecule of water is a synthesis of one atom of oxygen and two atoms of hydrogen. The
definition is in terms of wholes and parts with the supposition that the properties of the wholes are
depending upon those of the parts and of their organisation. Thus the definition is analytical with
substantival and relational determination. The definition was in use before the appearance of quantum

mechanics and chemistry and therefore the functions of the particles are not considered. Consequently,
neither the discrimination between affinitive and complementary relations, nor that between hierarchical
integration and longitudinal development are made. The presence of the logical determination was
supposed to appear in the new qualities of chemical synthesis, but its concrete action remained
unexplained. The mathematical determination was present in the measurement of the mass of atoms and
molecules, etc. Both determinations however appeared only in the theoretical discussion of the study. The
definition itself was limited to the relations between the primary elements of matter versus atoms and their
organisation in the structure of molecule.
Let us now repeat the same definition in the context of the structural interpretation of the
comprehensive order and lawfulness of the science of our time. The molecule of water is a structure of one
atom of oxygen and two atoms of hydrogen. The notion of structure is the universal category versus
operator that applies not only to the organisation of particles into atoms, but also to the organisation of
atoms into molecules as well as to other levels of organisations of molecules into cells, of cells into tissues,
of tissues into organs, etc. Yet the definition is supposed to determine one level of organisation in relation
to its inferior and superior levels. The organisation of atoms into molecules however is operated by the
motion of electrons in larger orbits, which include at least two atoms. Therefore, chemical analysis of atoms
in molecules also has to include the first level of particles, which have electrical charge. In this way it
operates at three levels of organisation in which appear not only complementary relations between particles
with positive and negative electrical charge, but also the hierarchical integration of particles into atoms and
of atoms into molecules. The molecules of water themselves are also supporting some small changes when
they are in living organisms. Hence the differentiation between physical chemistry on one part and
biochemistry on the other part. What is then the determination of a comprehensive definition? It is the
determination of one level of organisation in relation to its inferior and superior ones in the context of the
structural order and lawfulness themselves. In other words, it is a differential determination of one level of
organization in relation to the integral determination of the structural order and lawfulness. In the general
science of philosophy one considers the organisation of matter and energy at physical, biological and
social-human levels, while in quantum mechanics and chemistry one considers only those at physical and
chemical levels. In biology, however, one has to consider not only the organisation of cells, tissues, organs,
systems and organisms, but also those of molecules, atoms and particles, approached by biochemistry and
biophysics. Psychology and sociology add the organisation of human personalities in families, home and
work communities, social classes, churches, nations, states and the international relations between various
national states in the context of the United Nations Organisation,
Along this hierarchical integration of matter and energy at physical, biological and social-human
levels of organisation some important changes are occurring. At the physical and chemical levels of
organisation the impact of the parts and of their interrelations upon their wholes seems to be more
important than the action of their wholes upon them. Therefore, their definition is mostly analytical. Both
substantival entities as well as their interrelationships are also mostly general and universal, accessible to
mathematical determination. At the biological level of organisation the action of the wholes upon their parts
gains in importance and therefore the structural versus synthetical determination might be equal to the
analytical one. Its determination is both logical and mathematical. At the social-human level of organisation
the role of society with its institutions and cultural values seems to be heavier than that of the individuals
and therefore human personality has to be determined rather through the biological infrastructure than
through the social suprastructures. Its determination is mostly logical, namely in terms of meaningful
interconnectedness between individuals and their social communities.
According to the chemical model, adopted by Mill in psychology, Wundt defined perception as a
"synthesis" of sensations. The definition is similar to that of the molecule of water, defined as a synthesis
between one atom of oxygen and two atoms of hydrogen. Wundt's followers, however discovered that the
action of perceptions upon their sensations is more important than that of sensations upon their perceptions.
In order to express both actions, perception was defined as a "structure" of sensations. Wertheimer went
further and asserted only the impact of perceptions on their sensations. Thereby, he defined perception as a
Gestalt versus configuration or form. Under such circumstances, comprehensive definitions are always in
the context of a theory. They follow however the same rule of determination of the parts into their wholes,
that is of one level of organisation with respect to its upper or lower levels of organisation in the context of
the structural order expressed by the theory.
Let us now analyze more complex definitions, when all the above mentioned criteria are occurring.
Human personality is a bio-psycho-social structure with conscious self-control of behavior in accordance
with his hereditary nature, social condition and cultural development; his transactions with the world are

meaningful operations of affinitive and complementary cooperation with hierarchical integration and
cultural evolution of logical and mathematical order. The notion of structure represents the general frame
of reference of the definition in accordance with the structural interpretation of science. Its biological,
psychological and social attributes define the levels of organisation of personality's structure. They are the
particular levels of the integral organization. From the standpoint of formal logic the comprehensive
definition might end with these indications of the particular versus differential levels in the context of the
integral order, like the differentia specifica and genus proximum of extensive definitions. They represent,
indeed, the minimum of informations about the position of the being in the order of structures in the case
of comprehensive definitions and in the order of classes in the case of extensive definitions. The following
indications introduce necessary informations of general logic about the phenomenological content of the
formal structure, namely the "conscious self-control of behavior in accordance with hereditary nature,
social condition and cultural development". From the standpoint of the general logic the definition could
end with these new informations. The new ones about the nature of transactions of personality with his
world are added because they certainly make the phenomenological "content" of the "form" more explicit
and clear. It is for the same reason that are mentioned the additional informations about the "logical and
mathematical order", although the logical determination of transactions was included in the notion of
"meaningful operations". The mathematical determination however was left out and therefore in order to
satisfy the completeness of determination one has to include it too. Both logical and mathematical
determinations are then to be asserted not only in an implicit way, but also in an explicit one.
One should remember that the concept of complementary relations defines not only those between
masculinity and femininity, euphory and dysphory, introversion and extraversion, but also those, between
various branches of the division of labor. Profession is, indeed, one of the main category of understanding
human personality and therefore in certain limited circumstances men are defined merely by their
profession as well as by their family, marriage, school, social class, church, nation and state. In other
circumstances they are defined only by their degree of intelligence, imagination, emotivity, good
disposition, sincerity, honesty, introversion-extraversion, optimism-pessimism, etc. Such partial definitions
in terms of a single trait or function are valid in the context of a discussion when the rest of the attributes
and functions are without importance.
It was also observed that when the primary truths of axioms came into discussion, then their
definitions were neither analytical nor synthetically, but only intuitional, focusing their attention upon the
inner structure of variable. The straight line is the shortest way between two points, illustrates such an
intuitional definition, that concerns the inner structure of the variable or phenomenon, without any
reference to its parts and wholes. Plato and Aristotle used such intuitional definitions to determine the
nature of spiritual substances, that "makes the being what it is", with the only difference that substances
themselves were conceived as metaphysical entities versus simple units and not as unites in multiplicity
versus structures. Husserl however defines them not as simple nomena, but as complex phenomena, that is
complex unity. Bergson in philosophy, Brouwer and Heyting in mathematics, promoted a similar
approach. In consequence, all of them are against the discrimination between the parts in a whole, asserted
by Euclid and Descartes as well as by Aristotle, Bacon and Mill, etc. and define the structures by themselves
without any reference to their lower infrastructures or higher suprastructures. Similar intuitional definitions
were advocated by Bretano, the teacher of Husserl, and then by Wertheimer, Koehler and Koffka, the
students of Stumpf, who was a student of Bretano. All of them plead for intuitional definitions of
phenomena. Husserl's phenomenology is only rational; Bergson's intuitional methodology was also
emotional. Emotional intuitions versus empathetical or sympathetical ones were applied by Dilthey, Lipps
and Max Scheler in psychology and in a more moderate way by Windelband in history, Max Weber in
sociology and Sombart in economics. In other words, they were applied to human and social sciences or
spiritual sciences - Geisteswissenschaften - as they call them. Instead of analytical explanation of science,
promoted by Bacon and Descartes and further developed by Comte, Mill and Spencer in philosophy, by
Max Verworn in biology, by Wundt in psychology, all these scientists were pleading for an intuitional
approach of the nature of phenomena with descriptive character. After the second World War their ideas
and methodologies spread also to USA.
EXTENSIVE DEFINITIONS
The order of structures varies in space and develops in time. Therefore comprehensive definitions
have to be completed with extensive and evolutionary ones. In ancient science, based upon description and
classification, the extensive definitions - as we have seen - were the original and basic ones. In modern

science, based upon analysis and synthesis, this role was transferred to the comprehensive ones. Extensive
definitions are merely their annex.
About Aristotle's extensive definitions in terms of differentia specifica and genus proximum with
reference to his order of classes we have already spoken at the beginning of the chapter with respect to the
history of definition. Additional information are unnecessary because the order of classes, as Aristotle saw
it, was useful merely for botany and zoology and for some other few sciences with descriptive and
classificatory preoccupation. All the rest of taxonomical determinations are in fact with respect to the
hierarchical order of structures, which are the object of comprehensive determinations. Such
comprehensive determinations are particles, atoms and molecules in physics and chemistry, cells, tissues,
organs and systems in organisms and individuals, families, home and work communities, classes etc. in
psychology and sociology. Or, they are parts in a whole, which is itself a part in another whole, etc., and
not species and genera, as some people consider them. In other words, they are levels of hierarchical
organisation of the structural order in comprehensive determination and not classes and singulars in
extensive determination.
In the structural interpretation of modern science the notion of class itself has changed because
singulars and classes are no longer independent units and collectives, but interdependent ones. This means
that the order of classes has itself a structural nature, as ecological researches are proving it. They are unities
in multiplicities versus totalities with a totum and not simple aggregates.
The attributes themselves are no longer discrete and discontinuous and therefore their
determination in terms of mere presence versus absence is not satisfactory because their degrees of
development have to be considered. Men, for instance, have not the privilege of rationality and sociality, as
Aristotle thought, but only the advantage of their superior degrees of development. Consequently, the
extensive determinations of modern science are in terms of these degrees of development, approached with
the curves of variation. Thus to define the degree of development of the intelligence of a certain individual
we simply have to indicate his IQ and its corresponding value in the standard system of sigma units.
Nevertheless, one must always remember that when complex abilities or traits are taken into consideration
then their statistical determination does not suffice because the differences between the various degrees of
IQ are not only quantitative, but also qualitative, as we have also tried to show. Therefore, one has to
consider their typology, too.
One should also consider the difference between the statistical definitions in terms of the curves of
variation, which follow the mathematical laws of probability, and the comprehensive estimation of the
whole in terms of its parts, which follows the logical law of probability. The statistical definition of IQ of
one individual in conformity with his position in the curve of variation is in terms of resemblance and
differences of a totality without a totum. Thus its estimation is mathematical. The comprehensive
determination of a biotype, psychotype or sociotype in the light of its main variables is in terms of their
functional and meaningful interconnectedness. Consequently, its appreciation is logical. Actually, all our
definitions and theories are simple estimations of the truths and not the truths themselves. They strive
however for the greatest probability of the truth, yet this striving is not only in terms of mathematical
determination, as in the curves of variation, but also in terms of logical interconnectedness, as in the
comprehensive determination.
EVOLUTIONARY DEFINITIONS
Extensive definitions were in terms of differentia specifica and genus proximum with reference to
their order of classes; comprehensive definitions were in terms of parts and their wholes with reference to
the structural order of Nature, Life and Society; evolutionary definitions are in terms of parts and their
wholes with reference to the structural order of Nature, Life and Society; evolutionary definitions are in
terms of causal and prospective determination of phenomena with respect to their past, present and future
in the context of the processual order of development. Extensive definitions were substantival and
attributive; comprehensive definitions were substantival, attributive and especially relational; evolutionary
definitions are processual. They define the causal and prospective connection versus succession of certain
qualitative periods versus leaps in relation to the processual lawfulness of the whole course of life.
Youth succeeds childhood and anticipates adulthood, is an evolutionary definition in terms of
formal logic, operated with mathematical methods, that approach only the succession of phenomena and
makes abstraction of their causal and prospective determination with explanatory character.
The succession between childhood and youth is mainly causal, while that between youth and
adulthood is chiefly prospective. The definition asserts a logical determination of both causes and goals. It

also implies a certain anticipation of the direction of evolution.
Adulthood is the age of maturity. The definition is a determination of a certain age through its main
pheonomenon in the context of evolution. It is also rather formal and can be expressed through the
functional calculus of mathematical logic. As the age of maturity, adulthood implies not only independence
on self conduct, but also professional and familial responsibilities in the context of social laws and in the
service of economical goods and cultural values. To the previous definition of adulthood with formal
character this new definition adds its phenomenological content in terms of personal rights and duties in the
context of society and in view of cultural development.
Moreover, some evolutionary definitions take into consideration only the phenomenological fluxes
of creative evolution without reference to causal and prospective connection on one part and to the
interrelationship between individual, society and culture on the other part. Such a phenomenological
definition of evolution was that of James about the torrent of consciousness in which the discrimination
between discontinuous substantival and attributive entities as well as that between causes, prospects and
goals, disappeared. Causal connection is explanatory; prospective connection is meaningful;
phenomenological intuition is descriptive. Bergson promoted merely such intuitional insights in the pure
course of time, conceived as durée pure. Similar intuitional definitions of evolution were asserted by
Husserl's phenomenology, but his insight was only rational and not emotional, like in the case of Bergson,
Lipps, Dilthey and Scheler. It is also true that in the context of Einstein's theory of relativity the relations
between causes and effects were structural, that is both continuous and discontinuous and not only
discontinuous as in Newton's mechanics, elaborated in conformity with the Discourse of Descartes, that
required their separation versus distinctness. Therefore, for Newton, gravitation was a "distinct" cause of the
fact that apples with their stalks broken are falling down, while for Einstein, gravitation is just a structural
property of the Universe, conceived as a space-time structure in which everything is interrelated.
Under such conditions, evolutionary determinations and definitions are not separated from the
comprehensive and extensive ones, but merely their development toward more meaningful interconnectedness with more adequate reciprocity between individuation and generality. And of course, with
more logical succession and connection between causes, goals and effects.
LOGICAL AND MATHEMATICAL DEFINITIONS
Mathematical definitions are those of the highest generality in extensive determination, of the
highest universality in comprehensive determination and of the highest constancy in evolutionary
determination. As such, they make full abstraction of the specificity, particularity and changeability of
bodies and beings. Under such circumstances the continuous dimensions of geometry can be expressed
through the discontinuous numbers of arithmetic, as Kroeneker and Dedekind claimed. In other words,
comprehensive determinations might be expressed through extensive ones and conversely. The same
possibility of assigning numbers to motion occurs in mechanics, which introduces evolutionary
determinations.
Numbers are pure punctual locations of bodies and beings with complete abstraction of their
comprehension, represents a mathematical definition in extension, which satisfies complete generality.
The straight line is the shortest distance between two points, illustrates a mathematical definition in
comprehension, that satisfies complete universality. The definition is in terms of substantival identity versus
homogeneity, as Newton called it. The equilateral triangle is a geometrical figure with all sides and angles
equal. The definition is in terms of relational identity versus isomorphity. The substantival length of its
sides might vary, but the relational identity of sides and angles is preserved.
An hour is equal to all other hours, represents a mathematical definition in time, that excludes any
changes. The definition is in terms of processual identity.
All three definitions are in terms of mathematical axioms that assert the equality of one punctual
location with all other ones, of one meter which all other meters and of one hour with all other hours.
It is true however that in higher algebra and topology intervene other operators of structural order,
which can not be expressed through the universal principle of equality. This is for instance the case of
conjunction, disjunction and implication in mathematical logic. However, they do not contradict the
condition, of highest generality, universality and constancy with complete abstraction of any specificity,
particularity and changeability. It is for this reason that mathematical definitions are by their very nature

formal definitions.
In opposition and complementarity with mathematical definitions are the logical ones, that focus
the relations between generality and specificity, universality and particularity, constancy and changeability
from the standpoint of their meaningful interconnectedness between the parts and their wholes and of their
meaningful succession versus connection between causes, goals and effects.
Needless to say that in the empirical sciences of Nature, Life and Society we have both
mathematical and logical definitions. At the physical level of organisation of matter and energy, generality,
universality and constancy prevail upon specificity, particularity and changeability and therefore the
definition are mostly mathematical. At the superior level of organisation of individuals in society at a
higher level of cultural development the situation is reversed and logical definitions become the main ones.
COMPLEX DEFINITIONS
The definitions of ancient science were rather simple because both atoms and immaterial substances
were conceived as simple units with few attributes, that did not vary in space and evolve in time. Atoms
and substances than were independent of their environment.
The definitions of modern science are very complex because the structural organisation of matter
and energy at physical, biological and human levels are enormously complex even in the case of atoms, as
quantum mechanics shows it. Structural organisation then varies in space, evolves in time, being
interconnected which its environment.
Because of the above reasons, the definitions of ancient science were merely extensive and
comprehensive; those of modern science are extensive, comprehensive and evolutionary. Extensive and
compre-hensive definitions in ancient science were substantival and attributive; extensive, comprehensive
and evolutionary definitions in modern science are substantival, attributive, relational and processual.
Extensive and comprehensive definitions in ancient science were reversible determinations; extensive,
comprehensive and evolutionary definitions of our time have their own determinations. Therefore,
extensive and comprehensive definitions of modern science are no longer reversible operations, but
complementary ones. Evolutionary definition integrates both of them. Ancient definitions were either
mathematical or logical; contemporary definitions are both logical and mathematical.
Under such conditions the possibilities of defining complex variables are rather limited and
therefore some scientists, Lazarsfeld and Barton as well as Merton, etc. have proposed to define such
variables through complex matrices, that can express better the multiplicity of their aspects. Merton, for
instance, has defined in this way Darkheim's concept of anomy, which refers to the frequent violation of
laws just because of the psychological impossibility of knowing the multitude of their paragraphs. Thus
even lawyers know only some of them. According to Merton each law defines a social goal and various
means versus modalities to reach it. Some people accept the goals, but not the modality to satisfy them and
conversely. Some of then are interpreting laws in a very conformist way, while other are less conformist or
even not interested in them. In this way we have different groups of people and different ways of looking
at the aims of the laws and at the practical modality of their fulfillment. Consequently, there are different
types of anomies, as in the following matrix:
Types
Conformism
Innovation
Ritualism
Disinterest

Goals
Accepted
Accepted
Rejected
Rejected

Means
Accepted
Rejected
Accepted
Rejected

Examples
Small bourgeoisie
Big industry
Bureaucracy
Bohemian

A similar definition was given by Merton on the modes of individual adaptation.
Modes of adaptation
I.
Conformity
II.
Innovation
III.
Ritualism
IV.
Retreatism

Cultural goals
+
+
-

Institutional means
+
+
-

V.

Rebellion

+

+

Matricial definitions might be comprehensive, extensive and evolutionary in one and the same
time. In the above examples they are both comprehensive and extensive because they refer to various types
of anomy and modes of adaptation of different groups of individuals.
If, however, all three definitions are considered, then the matricial way of expressing them
becomes more complicated. In this scope we have to proceed with the structural order and lawfulness of
bodies and beings in terms of substantival, attributive, relational and processual determinations. The
relations then are those of affinitive and complementary cooperation with hierarchical integration; all of
them in evolution and variation and with mathematical and logical determination. Comprehensive
definitions are - as we have seen - analytical, synthetical, structural and co-structural, determining the
variables in terms of their parts, wholes, structures and co-structures. Evolutionary definitions are causal
and prospective determinirections of development. Extensive definitions are in terms of differences and
resemblances. In all these cases one has to determine the relations between generality and specificity,
universality and particularity, causes, goals and effects. Under such circumstances the matricial modality of
defining does no longer suffice and we need complexer models, like that given by Guilford in the case of
intelligence. Such complex models however are expressing the context of the whole theory and not only
that of the definition.
DEFINITION AND THEORY
What are then the relations between definitions and theory?
The structural order and lawfulness in evolution and variation of beings in relation to their world is
their common object. The differential approach of this order and lawfulness from the standpoint of a single
being or attribute, relation versus process represents the specificity and particularity of the definition, while
the integral approach of bodies and phenomena from the standpoint of their structural order and
lawfulness in evolution, variation and interrelationship with their environment, represents the generality,
universality and constancy of the theory.
When sciences of Nature, Life, Society and Culture come into discussion, then their theory is a
branch in the general and universal theory of philosophy. When all of them enter into discussion, then the
theory is that of philosophy, conceived as the most general, universal and constant interpretation of the
whole World as well as of our Existence into it.
Reconsidered in this light, the definition is the minimum determination of a theory in relation to a
particular and specific problem in discussion, while the theory is the optimum development of all
definitions in relations to all we know about some interconnected problems in discussion in a certain field
of knowledge.
Philosophical theories represent the most general and universal determinations and interpretations
of the basic laws and principles of all sciences versus branches of knowledge. Sometimes they are also a
synthesis of literature and art on one side and of ethics on the other side, approached with emotional and
volitive logic, that completes the cognitive logic of science.

Chapter XII

THEORY
"By a theory - said professor Sears in his address as president of the American Association of
Psychology - I mean a set of variables and the propositions that relate them to one another as antecedents
and consequents. This involves logical impediments as definitions, postulates and theorems; the definitions
of variables must be mutually exclusive; intervening variables must ultimately be reducible to operations;
the reference events specified as the consequents in theorems must be measured independently of the
antedecents from which they are derived, an so on... From a logical standpoint, a theory is of value to the
extent that it orders a set of observations".
The definition is in the context of the formal elaboration of science, inaugurated by Euclide's
geometry and generalized by the Discourse of Descartes, that reached the highest peak of explicit
formalism in the metatheory of David Hilbert. This formal elaboration of science was successfully applied
in mathematics, but with unavoidable contradictions and indeterminacies, as Gödel proved. The same
interpretation of science was advocated by the logical positivism of Schlick, Neurath, Carnap etc., that
found its formulation in the Encyclopaedia of Unified Science, which has so much influenced American
psychology, its operationalism especially. Its foundation was strictly axiomatic and consequently more in
mente than in re. Under such conditions the continuous dimensions of geometry and mechanics were
expressed through the discontinuous units versus variables of mathematics, that were "mutually exclusive",
as professor Sears said. Therefore, axioms themselves were completely independent.
Needless to say that this formal elaboration of science, of mathematics and mathematical logic
especially, was not accepted by the realistic interpretation of Aristotle in the Antiquity and by the
intuitionist conception of mathematics, promoted by Brouwer, Heyting, Weyl in our time and further
developed by von Neumann, Gödel, Tarski and so on. Similar ideas were asserted by the dialectical
elaboration of science, promoted by Kolmogorov in mathematics, by Gorsky and Rosenthal in logic and
by Wigotsky, Rubinstein, Luria and Leontieff in psychology. In spite of their difference, all these
intuitionists versus dialectical thinkers assert the principle of structural interconnectedness, when variables
are parts in a whole, being both dependent and independent, continuous and discontinuous. The
structuralist interpretation of mathematics and mathematical logic, elaborated by Bourbaki group in France,
pleads for the same ideas. The evolution of our thinking, approached psychologically and logically by
Piaget and his collaborators, are verifying them. Consequently, for all these scientists, that is for
intuitionists, dialecticians and structuralists as well as for Husserl's phenomenological logic, the final aim of
science is to reflect the objective order and lawfulness in evolution and variation of the phenomena
themselves and not only the attempt to establish a certain order about our observations and propositions on
them, as the logical positivism claimed. Note also that the origin of the logical positivism lies not only in the
previous theses of Comte's positivism and of Mach's neopositivism, who influenced so much the Vienna
circle of logical positivism, but also in Kant's criticism, inspired by Locke's empiricism and Hume's
scepticism.
In opposition to the formal elaboration of science is that of Einstein, mentioned at the beginning of
Chapter I on The Nature of Science. Indeed, according to the author of the theory of relativity, science "is
the attempt to make the chaotic diversity of our sense experience correspond to a logically uniform system
of thought". Its basic postulate is the interpretation of the substantival variance of space, time and mass
through their irreational invariance, because the Universe is not a simple totality of discrete units,
conceived substantively, but a unity in multiplicity, with both continuity and discontinuity, dependence
and independence. In consequence, the causal relations themselves are not only in time, as antecedents and
consequents, but also in space. They are, indeed, both structural and processual, and therefore their
determination with Euclid's geometry is no longer possible.
The new structural interpretation of the order and lawfulness of Nature is successfully applied to
quantum mechanics, where individuation, inner causation and changes of particles depend not only upon
their own existence, but also upon the structure of the atoms of which they are a part. Therefore, Niels Bohr

and W.Heisenberg spoke about both mathematical and logical determination with aleatory character.
The concepts of individuation, inner causation and changeability with a certain direction are still
more pregnant in biological, social and cultural sciences, when logical determination becomes more
important than the mathematical one. Therefore, the new determination of these sciences is not merely
formal but also material because their content can no longer be ignored. Or, the relations between form and
content of the order and lawfulness of Nature, Life and Culture are those of dialectical reciprocity and not
of independence. Their determination goes not only from form to content, but also viceversa and requires
both formal versus mathematical as well as material versus logical determination.
In the context of these new approaches of Nature, Life, Society and Culture we have to do with
their order, lawfulness and processualities, that is with the truth about them, and not merely with the variety
of the propositions on them, in which science is called to introduce a certain order. In consequence, the
object and finality of science are those of truths on the world itself and not on our language on it.
That the truth is not a mere reflection of the world in our cognition, but also the product of our
intelligence, that is also sure. The constructs of our intelligence themselves, however, are lawful phenomena
and therefore their logical and mathematical coherence goes hand in hand with their objective reflection of
the world itself. Under such conditions, the control of mathematical and logical constructs is through the
objective order and lawfulness in evolution and variation of Nature, Life, Society and Culture and
conversely, the control of the objectivity of science and of its truth is through the mathematical and logical
coherence of thought.
THE ROADS TOWARDS TRUTH
According to Aristotle's general logic, the roads towards truth are proceeding from concrete
variance of bodies and beings, accessible to our empirical knowledge, to abstract invariance of their order,
accessible to our rational knowledge, raising
l) from specificity to generality and
from particularityto universality
in conformity with their logical necessity.
In other words, they proceed inductively in both extensive and comprehensive determinations.
There is nevertheless true that the syllogism of Aristotle's formal logic proceeds conversely, that is
4) from genus to species and from species - and from species - to singulars, yet only
5) from the attributive standpoint of their substantival "essences", neglecting both
6) relational and processual determinations,
The inductive and deductive elaboration of extensive and comprehensive determinations are
operated with the principle of identity versus contradiction with excluded tertium, that admit only two
values of truths: verity versus falsity. Hence the illusory pretention of the comnplete exactitude of the
logical determination. Under such circumstances, the differences between mathematical determination and
those of the formal logic are null. Because of this reason Euclid was convinced that his plane geometry was
elaborated in the context of Aristotle's formal logic, although Aristotle's formal logic had been elaborated
with the principle of substantival identity in the context of the extensive determination of the order of
classes, while Euclid's geometry was elaborated with the principle of universal interrelationship in the
context of the comprehensive determination of geometrical beings. One should observe here that both
Aristotle's logic and Euclid's geometry were founded upon the concept of finite units with discrete versus
discontinuous character.
According to the structural interpretation of modern science, the roads towards truth are
proceeding from concrete variance of phenomena, accessible to empirical knowledge of our senses, to
abstract invariance of their order, lawfulness and processuality, accessible to rational knowledge of our
intelligence, raising
1) from individuation to generality and conversely,
2) from particularity to essentially and conversely,
3) from changeability of the moment to integral development versus evolution of all moments and
conversely, and of course acting in all cases
4) both mathematically and logically
5) under the law of necessity versus probability, applied to both mathematical and logical
determination.
Extensive determination from singulars to classes, with its inductive and deductive ways, is
operated with the principle of substantival and attributive identity versus contradiction with excluded

tertium in some cases and with included tertium in most of the cases, like those of the curves of variation.
Comprehensive determination from parts to wholes and conversely is operated with the principle of
universal interrelationship versus interconnectedness of conjunctive, disjunctive and implicative order, that
generate new properties. Sometimes the substantival heterogeneity of these new properties can be
determined through its relational identity versus isomorphity.
Evolutionary determination between various moments and their development chains is operated
with the principle of causal and prospective succession versus connection with processual identity versus
contradiction with excluded tertium when the course of time is that of simple repetition versus conservation
and with included tertium when the course of time is that of development with a certain direction of
evolution.
At the basis of these three determinations is the basic postulate of structural order and lawfulness in
evolution and variation of Nature, Life, Society and Culture. This postulate is neither a simple belief versus
convention, nor an absolute dogma, but the most general, essential and fundamental truth of the science up
to our time and consequently the most rational hypothesis for future research. Therefore, the nature of this
fundamental postulate is not that of complete exactitude and validity, but only that of probability, which is
in evolution itself. The degrees of probability of certain truths might rise to 99% in mechanics and
electromechanics, when they are mostly mathematical. They are lower in thermodynamics and much lower
in quantum mechanics, when they become also logical. The degrees of probability remain high enough
when biological and bio-psycho-social structures, functions and processes are the simplest. The degrees of
mathematical probability become much lower in more complex structures, functions and processes of Life,
Society and Culture. Yet their degrees of logical validity are increasing, especially in the case of
comprehensive and evolutionary approaches, which are nearer to the completeness of determination.
FORMAL ELABORATION OF SCIENCE
Formal elaboration of science, according to the explicit model of D.Hilbert's metatheory, makes
complete abstraction of the order and lawfulness in evolution and variation of Nature, Life and Culture.
Moreover, it operates merely in mente and not in re. Under such conditions of pure mental constructions
the discrimination between extensive, comprehensive and evolutionary determinations has no longer value
of truth because comprehensive dimensions and evolutional processes are determined through the same
discontinuous units of extensive determination. This eliberation from the objective order and lawfulness
however has not only the advantage of complete freedom to choose any postulate in mente, as Cantor said,
but also the unavoidable handicap of certain indeterminacies and contradictions in re, as Gödel has proved.
Indeed, if the units in mente are pure punctual locations, deprived of any content, then the assertion that
parts are larger than their wholes or that small infinite is larger than the great one, as Cantor claimed, from
the standpoint of general logic is just non-sense, because the concept of nothing, by its very definition, is
not accessible to such dimensional estimations.
It is nevertheless true that the axiomatic elaboration of Euclid's geometry was successful and
therefore its generalization, elaborated by Descartes, was right. The classical mechanics of Newton and
Laplace are its fruits. Actually, however, both Newton and Lapace engaged mere generality and
universality in re and not suprema generalia in mente, deprived of any dimensionally. The same is true of
Einstein's theory of relativity, which denied the substantival invariance of space, time and mass of Newton's
mechanics, but asserted their relational identity. Thus he infirmed Newton's principle of homogeneity and
asserted the principle of isomorphity. The new intuitionist, dialectical and structural interpretation of
mathematics has then resolved the contradictions of the Greek mathematics and logics, generated by the
impossibility of expressing with full exactitude the continuous dimensions of geometry, statics and
mechanics through the discontinuous numbers of arithmetic. It is also true that the new mathematical
determination does no longer claim absolute exactitude, like classical arithmetic because mathematics is
merely the work of men and not of God himself, as Pythagoras claimed. Its maximum exactitude, however,
is more or less the same like the absolute one.
The same mathematical exactitude holds true in the case of Maxwell's electromechanics, which
operates upon complementary relations and not upon the affinitive ones, like Newton's classical mechanics.
When the relations between particles in the structure of atoms are taken into consideration, then
these relations are no longer those of highest generality, universality and constant processuality because
both particles and atoms have certain degrees of individuation, particularity and changeability. Therefore
their determination requires both mathe-matical and logical instruments. Mathematical determination
operates on their degrees of generality, universality and constant processuality; logical determination

operates on their relations with their correspondent individuation, particularity and changeability. Under
such conditions mathematical determination is no longer that of complete exactitude, but that of higher or
lower probability. Both of them apply to affinitive and complementary relations and require logical
determination, too.
The organization of matter and energy - versus structures and functions - at biological level brings
new relations, namely those of hierarchical integration, when particles enter into atoms, atoms enter into
molecules, molecules enter into cells, etc. The longitudinal relations in time are also no longer those of
simple changeability, but those of growth and development with a certain direction of evolution. The small
self control of animal behavior in accordance with the law of reinforcement seems to be the product of this
hierarchical integration, followed by the relations of growth and development, in view of better adaptation
to environment and of better development. Or this self control and self conduct of the organism in
accordance with its own causality and in the context of the order and lawfulness of the environment is in
nuce a value determination, as even L.Hull asserted, yet without realizing that its determination is not only
that of mathematics and mathematical logic, but also that of general logic, conceived as general theory of
meaningful interconnectedness. The relations between logical and mathematical determinations, however,
are not those of exclusivity, as Dilthey, Windelband and even Max Weber thought, but those of dialectical
reciprocity versus complementarity, as the evolution of science in the last decades has proved.
Indeed, the structures of bodies and beings are both quantitative and qualitative. The qualitative
aspects of their structures depend upon their modes of organisation, which have a certain individuation,
particularity and changeability versus evolution. The quantitative aspects depend upon the degrees of
growth versus development of these modes of organisation. Mathematical determination occurs in the
approach of these degrees of development, which are more general, universal and constant. When simple
structures are taken into consideration, then their organisation might be approached with mathematical
logic, that asserts the new syntheses of higher organisation without assessing their meaningful relations,
which have determined them. If more complex structures are considered, then their determination is mostly
logical and has to be apprehended with qualitative logic, conceived as a general theory of meaningful
interconnectedness in space and of meaningful succession between causes, goals and effects in time, with
certain individuation in both cases.
One should note that both mathematical and logical determination of physical, biological and
sociological structures are in terms of probability and not of complete exactitude and validity. When
extensive determination of individual variation is considered, then their determination is mostly
mathematical and operates on their differences and resemblances, lacking meaningful interrelationship. If
comprehensive determination of the parts in their wholes are considered, then their determination continues
to be mainly mathematical in the case of simple structures and becomes chiefly logical in the case of
complex structures, like those of human beings in their various social communities in view of their cultural
development. Evolutionary determination follows both the rules of extensive determination in terms of
resemblance and differences between singulars and of comprehensive determination in terms of
meaningful interrelations between parts and wholes. Yet it integrates them according to its own rules of
determination, which are those of processuality in terms of causes, goals and effects.
The formal elaboration intervenes also in the emotional logic of art and therefore a few words
about it is not without interest and value of truth. Since music is the purest art, let's consider the structure of
an orchestra, in which the same affinitive and complementary relations with hierarchical integration and
longitudinal development occur. The relations between the first violins are those of affinitive cooperation,
which intervenes also in the cooperation of other identical instruments. The relations between the first and
the second violins are bringing the complementary relations of point and counterpoint. In the case of piano
these complementary relations are sustained with the same instrument by playing simultaneously with both
hands. Violas, cellos and contrabasses bring the hierarchical levels, in which the dominant tones come from
bottom to top. New complementary relations, yet of timbres and not of tones, are brought from the wind
instruments of wood and brass. All of them are playing the various tones in a continuous way, with only
the pianos and the drums playing discontinuous tones. The hierarchical integration of all of them is
brought about by the concerts versus symphonies themselves, which processuality is both symmetrical and
harmonious. It is for this reason that music might be considered as the formal logic of art. Its composition,
however, is not so much in independent and discontinuous tones as more in their continuous concerts and
symphonies, with their own symmetry and harmony in space and with their own rhythm in time. Husserl
and Einstein were of the opinion that the processuality in time develops the determination in space and
therefore is the most important one. Nowhere is their assertion more true than in the case of concerts,
symphonies and opera. Opera is still richer because to instrumental tones it adds those of the human voice.

When a single instruments is playing, then the quality of its tones is a function of the length and
frequency of its acoustic waves. Certain changes in their length and frequency produce new tones. The
tones were supposed to be seven. Schönberg, however, used twelve basic tones. The quality of a tone is a
function of the waves. A similar function occurs in the case of colors. When, however, the various tones
are combined in an orchestra, then their qualitative properties support new changes, determined by the
whole of the concerts versus symphonies. When musical phrases are considered, then their properties
emerge from their modes of organisation with their degrees of development. Indeed, nowhere but in music
does one apprehend the reciprocity between quantity and quality, brought up by their logical and
mathematical determination.
The same laws of affinitive and complementary relations, with various modes of organisations and
different degrees of development, appear in the octahedron of colors. Its meridian represents the spectral
colors of the rainbow, depending upon the length and frequency of rays. Between the high and the low
poles of its main axis appear the neutral colors from black to white, depending upon the quality of the rays.
The surface of the octahedron as well as its various sections illustrate the different combinations of colors,
determined by their two parameters: the length and frequency of rays on one part and their quantity versus
multitude on the other part. The hierarchical integration of colors appears in painting. The film screen
brings their processuality in time.
Human voices in chorus with their phonemes, morphemes and sentences are illustrating a new
model of an elliptical form, about which we have already spoken in chapter IV, when we tried to illustrate
their mathematical and logical determination. Mathematical determination intervenes in the conjunction of
phonemes into morphemes and of morphemes into words, while the logical one occurs in the combination
of sentences into paragraphs, chapters, papers and books. Consequently, the significance of the tones, like
the quality of a tone of color, depend not only on their substantival units with discrete character, but also
on their wholes, of which they are parts. A spot of gray color on a black background appears to be white,
while on a white background appears to be black. The same is true of various tones, which sound one way
when sung isolately and differently when they are part of a melody. The same truth then holds valid in the
case of words, whose significance vary in accordance with their place and moment in the sentence,
paragraph and study. Hence the necessary explanations in dictionaries of the varied significance in different
contexts and topics.
Since literature works with words and sentences, its logic is not only that of emotions, like in music
and painting versus sculpture, but also that of cognition. Hence its intermediate position between science
and art. There is nevertheless true that mathematical determination intervenes not merely in science, but
also in music, as even Pythagoras had shown it. Similar mathematical rules are occurring in painting and
still more in sculpture and architecture. Therefore, art is not an irrational discipline, as some people are
inclined to believe because of the fact that it transgresses some principles and rules of the cognitive logic of
science. Its rationality, however, is that of the emotional logic of heart, which sometimes penetrates much
deeper the order and lawfulness in the development of Nature, Life and Culture than the cognitive logic of
science, a fact which Aristotle and Pascal have already recognized. Moreover, this new emotional
rationality emerges from our inner structure versus essentiality - as Aristotle would have said - because
human beings as well as birds sang long before Pythagoras discovered the mathematical laws of tones.
They also painted before the octahedron of colors was scientifically elaborated. The same truth holds valid
in the assessment of human behavior, when its good or wrong intentions are taken into consideration, with
their sincerity and non-sincerity versus lies, etc. Therefore the judgment of human behavior is not only the
privilege of psychologists, but also the apanage of common people in their everyday life. Such assessment
of values are made even by animals, who move so cautiously in a new environment.
MATERIAL VERSUS LOGICAL DETERMINATION
OF THEORY
Some exponents of formal logic assumed - as it actually was said - that the function of their
discipline is that of a central agency of science, which has to guide and control the concrete science of
Nature, Life and Culture. Consequently, the scientific research has to follow its rules without transcending
them even if their concrete and complex problems do not enter in the formal laws and principles of formal
logic. This pretension of L.Wittgenstein in particular is contradicted by the real evolution of empirical
sciences that gave priority to the order and lawfulness in evolution and not to the formal laws of the
knowledge about them. Mathematical instrument and logical organon of the formal order of knowledge
are to be sure not only very useful, but also indispensable, yet without assuming this role of a powerful

master because the objective model of the world is not only more complex, but also much wiser than the
subjective one of our knowledge, as Felix Klein said. The most outstanding argument in this regard is that
of Aristotle, whose cosmology and ontology were more advanced than his formal logic, as we have already
seen. Consequently, we have to pay due attention not only to the formal elaboration of science, but also to
its material one, with respect to the objective model of the world, that can be approached merely with the
general logic, which occupies an intermediate position between the formal instruments of science and the
concrete content of empirical sciences. Therefore scientific research and theories have to pay equal
attention to both the objective Logos of the world and the subjective Logos of its knowledge because the
relations between these two aspects of the Logos are those of dialectical reciprocity and not those of mutual
exclusivity, although the objective model of the world has usually prevailed over the subjective model of
thought. Indeed, as long as bodies and beings were considered to be discrete units of material versus
spiritual nature, the models of mathematical and logical determinations were those of arithmetic and formal
logic of classes with extensive elaboration. When the world was apperceived as a structural order and
lawfulness in evolution and variation, the models of logical and mathematical determinations became those
of algebraic structures and of comprehensive and evolutionary logic.
The common roads of this new collaboration between formal and concrete sciences are those of
structural determination with both general and individual interpretations, approached mathematically and
logically, in an inductive, deductive and intuitional way, aiming both at exactitude and validity of truths.
The truths, however, are merely those of probability and approximation and not of complete certitude, as it
was claimed at the beginning of science when their complexity was not fully realized.
Which is then the starting point of the theory? The order of classes, elaborated descriptively in
terms of resemblance and differences of the singular, as in Aristotle's logic? Or the structural order in terms
of interrelationship between parts and wholes, as in modern sciences, since Bacon and Descartes hitherto?
The choice is in favor of the structural order. One has to observe, however, that the structural approach has
to be pursued not merely under its general and constant aspects, as in the metaphysical conception of
science, but also under their evolution and variation, as in the scientific interpretation of our days.
Therefore this point of view has bean already adopted in the previous chapter on the definition.
Indeed, the starting point for both definition and theory is the topic in discussion, which might be
that of perception of intelligence, of instincts versus social norms, etc. When perception, for instance,
comes into discussion, then one has to determine
1) its own structure in relation to its parts and wholes, that are
2) its infrastructures and
3) its suprastructure.
The sensations in their turn depend on the physiological function of their nerves, in which the
biochemical and biophysical structures of their molecules and atoms have their own impact. The structure
of perceptions, however, depend not only upon their sensations, but also upon the general cognition of the
individual, that is to say upon his representations, imagination, intelligence and so on, which in their turn
are parts of personality itself. Of course, together with the motivation and temperament traits, etc. The
biological type itself has its impact, as E. and W. Jaensch have proved. Present is then the action of the
social condition and cultural development of personality.
Yet this bio-psycho-social and cultural structure of perception in evolution and variation is neither
static nor only general, because it develops in time and varies in space. Consequently, it has to be
determined evolutionary and variationally.
The bio-psycho-social and cultural structure of perception in evolution and variation might
function normally and healthy or abnormally and pathologically. It might be, indeed, in the service of the
objective adaptation of the individual to his environment in view of his conservation and development or
in their detriment. Therefore, the assessment of the perceptive cognition of the individual has to be not
merely in terms of simple judgments of existence, that assess an objective diagnosis, but also in terms of
the judgments of values, which introduce the discrimination between positive versus normal and healthy
behavior and negative versus pathological and criminal one. Indeed, the transactions of the individual with
his environment are not merely those of physical relations, but also those of biological, psychological and
social functions under the basic law of meaningful interconnectedness, which might be logical, illogical or
antilogical.
In the case of perceptions the discrimination between positive and negative meanings versus
significance are to be sure less obvious, although the relations between perceptions and personality are well
established by Broadbent, Bruner, Eriksen, Kelly, Neisser, etc. When intelligence and especially motivation
and personality are taken into consideration, then the value discrimination between normal, abnormal,

pathological and criminal behavior is unavoidable.
In order to approach the structure itself of perception versus intelligence or personality with due
attention to their development and variation, we have to consider then their
1) modes of affinitive and complementary relations, with their
2) modes of hierarchical integration in continuous
3) development and variation as well as in
4) transactions with the environment, that have always certain
5) degrees of comprehensivity, extensivity and development.
The determination and interpretation of the modes of affinitive and complementary relations with
hierarchical integration are operated with the principle of meaningful interconnectedness between parts and
wholes.
The determination and interpretation of the modes of development versus evolution are operated
with the principle of meaningful succession versus connection between causes, goals and effects.
Both of them are of a logical nature.
The determinations of the modes of variation in terms of resemblance and differences is both
logical and mathematical. The logical determination intervenes in the classification of singulars in their
species and genera. The mathematical versus statistical determination occurs in the position of the singulars
in the curves of variation with respect to one attribute. When the variation of the structure of variables
comes into consideration, then we get the discrimination between various biological, psychological and
social types, accessible to logical determination.
The meaningful interconnectedness between parts and wholes and the meaningful connection
between causes, goals and effects have an explanatory character. The classification of singulars into various
types and species as well as their position in the curves of variation have a descriptive character. The same
descriptive character has the curve of growth, elaborated with their help.
In the transactions of singulars with their environment intervene both the principle of meaningful
interconnectedness in space and of meaningful succession in time because our behavior is the result of
certain stimuli and situations as well as of certain remote causes and anticipated goals.
The horizon versus sphere in space and the duration in time of all these relations and processes
might be smaller and shorter or larger and longer. These degrees of extensive and comprehensive growth
and of evolutionary length versus duration require a mathematical determination.
In consequence, the elaboration of the theory is both mathematical and logical, yet with the accent
on the "logical system of thought", as Einstein said. Therefore, according to him scientific theory "is the
attempt to make the chaotic diversity of our sense experience correspond to a logical system of thought". In
other words, it is the rational interpretation of the order and lawfulness of objects and phenomena, that
explains their concrete evolution and variation.
The definition determines - as we have seen - the being and phenomena in relation to their
immediate parts and wholes versus antecedents and consequents with respect to their species and genera. Its
function is to identify the topic in discussion by indicating its structure, position and moment in the order
and lawfulness in evolution and variation. Consequently, it represents a minimum determination of a
differential order. The scientific theory is the determination and interpretation of a group of related beings
and phenomena with respect to their total order and lawfulness in evolution and variation. Therefore it
aims toward the completeness of determination and interpretation of an integral order.
In consequence, the theory has to be considered from the standpoint of
1) its horizon, that might be smaller on larger, and
2) of the rational integration of empirical data into a system of thought,
3) in accordance with the objective order and lawfulness in evolution and variation, that generate
the truth.
Under such conditions, the main function of the theory is to interpret the concrete variance of
beings and phenomena, as they appear in our sensorial knowledge, through the invariance of their order
and lawfulness, apperceived through our rational thinking.
Which are the methods of this rational thinking, that make possible the interpretation of concrete
evolution and variation of beings and phenomena through their order and lawfulness of abstract and
rational order?
Aristotle, Chrissipos and Bacon have advised the analytical way from words to sentences and from
sentences to propositions. That is from simplex maxime toward complex reasoning. None of them went
further, that is to the composition of propositions into paragraphs, of paragraphs into chapters and so on.
Goethe and Hegel, and then Dilthey, Windelband and Max Weber have recommended the reversed

way, that is from ideas or theories to their chapters, from chapters to their paragraphs, etc. that determine
propositions and sentences in a more substantival way. Carnap himself has recognized this way, that is by
following the laws and rules of ars differentiatoria and not those of ars combinatoria, promoted by
Leibnitz. In all probability, Leibnitz himself conceived his ars combinatoria in the same way. That is to say,
by starting with the intuition of the primary idea of a theory and then by developing it both differentially
and integrally.
When structures are simpler then the analytical determination of the wholes through their parts is
more efficient than the structural determination of the parts through their wholes. In this case causes are
also more important than goals versus prospects. Both determinations are more mathematical than logical.
When structures are complexer, then the configurational determination of the parts through their wholes
becomes more important. In this case goals are also more important than causes. Therefore, the relations
between analytical versus synthetical or structural determinations in space as well as those between causal
and prospective determinations in time are not opposed, as Dilthey, Windelband and Max Weber thought,
but reciprocal versus complementary. The same dialectical complementarity characterizes the relations
between logical and mathematical determinations. They are a function of the relations between the specific
and general aspects of structures in extensive determination, between their particular and universal versus
peripheric and essential aspects in comprehensive determination and then between causal and prospective
aspects in evolutionary determination. Mathematical determination approaches these relations from the
standpoint of their generality, universality and constancy, making abstraction of their individuation,
particularity and changeability. Its main operator is the equality, which is an identity deprived of any
content. Mathematical logic approaches them from the standpoint of their combinations, yet continues to
ignore their concrete content. Its operators are those of conjunction, disjunction and implication. Logical
determination approaches the relations between generality and specificity versus individuation; the relations
between universality and particularity versus parts and wholes and the relations between constancy and
changeability. Its operators are those of functional versus meaningful interconnectedness in space with
meaningful succession versus connection in time with a certain direction of evolution. Mathematical
determination interprets the qualitative variance of empirical knowledge through the general, universal and
constant invariance of their quantitative variables. Logical determination interprets the quantitative variance
of empirical phenomena through the qualitative invariance of the meaningful relations between their parts
and wholes, parts and parts, wholes and wholes as well as through the meaningful connection between
causes, prospects and effects with a certain direction of evolution. Individuation and particularity as well as
causal and prospective autonomy are not unlawful phenomena although they transcend the mathematical
lawfulness of generality, universality and constancy. They assert a new lawfulness, namely the logical one,
that approaches the meaningful relations between parts and wholes, conservation and development,
resemblances and differences. Its best model of representation is perhaps that of an orchestra playing a
symphony. The impact of the wholes upon their parts is brought up mainly by the relations of hierarchical
integration through many levels of organisation, that determine the prevalence of prospective
determination over the causal one. The principle of individuation expresses the general order and
lawfulness of Nature, Life and Culture seen from the standpoint of the singular itself. In consequence, logic
is a general theory of significance of particles in atoms, of functions and organs in organism, of organism
in its environment, of cognition, emotion and motivation in personality, of personalities in family and in
other social communities etc.
Under such circumstances, the judgments of values of the logical assessment aim to determine the
most appropriate and efficient relations
1) between individuation and generality in extensive determination,
2) between parts and wholes in comprehensive determination, and
3) between causal and goal behavior in evolutionary determination, when the planning of our
future, that is to say our self control and self conduct become more important than the causal determination
of the past. Because of these three categories of reasons, the logical determination is complementary to the
mathematical one and is operated with the principle of the best meaningful interconnectedness in space,
with the most efficient meaningful connection in time, in view of the most adequate transactions of the
beings with its environment, that facilitates the most harmonious development. Thus the judgments of
values are to be applied not only to the self realization of the individual, but also to the social norms and
cultural values. They are to be applied, indeed, to the whole triangle of human nature, social condition and
cultural development. They are positive versus negative in the extant in which they reach the completeness
of determination with logical coherence in accordance with the objective order and lawfulness of the world
itself.

COMPLETENESS OF DETERMINATION
The completeness of determination is the first condition of any theory. This means that the object
of the theory has to be assessed in all its aspects and determining variables. The object of the theory might
be personality itself, that is its behavior and consciousness, or only some functions and traits, like cognition,
motivation, emotion. The determining variables are those of heredity, family, school, profession, marriage,
social class, nation and state. Heredity includes both mental traits and abilities as well as biological type with
its degrees of development and health. Educational and social factors include the above mentioned
institutions in a given cultural epoch. When sensations or reflexes are coming into discussion the impact of
society and culture is smaller. Therefore they might be treated as functions of individuals. When
intelligence and character or personality itself are the object of the study, then the impact of social
institutions and cultural values have to be considered because their influence is substantial and significant.
In consequence, the structure of human personality and of its basic traits and functions are to be considered
in relation to their bodily infrastructure and hereditary endowment on one part and to their family, school,
profession and other social institutions on the other part. Important is not only the family in which the
person was born and raised, as Freud claimed, but also the marriage as well as the profession etc. In our
days rather decisive seems to be the political organisation of the state with its international relations. To be
born in a small or big country, with smaller or higher sovereignty, with democratic versus dictatorial
government, of a socialist versus capitalist order, is certainly a much more important fact than the Oedipus
complex, on which Freud insisted so much. Therefore, the completeness of determination has to include all
these determining factors of human nature, social condition and cultural development.
The completeness of determination of a theory has then to include not merely the hereditary
equipment of personality and its social condition and cultural development, but also the conception of life
with its own structure in conformity with certain ruling principles. Mental diseases and antisocial behavior
are determined not only by the lack of self control in accordance with social norms and cultural values, but
also by a false interpretation of this self conduct and of these social norms and cultural values. In addition
to their psychological, social and cultural integration, normal, healthy and honest persons have the sense of
measure and of logical congruence not only in their consciousness, but also in their behavior. Therefore,
the completeness of determination has to include not only the horizon of consciousness and the field of
behavior, but also their hierarchical integration in accordance with certain ruling principles. One must
indeed, never forget that for each afferent nerve of information our brain has fifty thousand nerves of
elaboration in terms of meaningful interconnectedness in space with meaningful sequence in time.
Therefore, the intervening variables, as professor S.Koch said, are more important than the sitmuli, which
arose them. Consequently their impact on the reactions is the most decisive one.
LOGICAL COHERENCE AND INTEGRATION
The true core of the theory, however, is the interpretation of the variety and changeability of sense
experience through the rational invariance of their order and lawfulness. Indeed, the number of beings and
phenomena are without limit and transcends the possibility of our knowledge. Their order and lawfulness
in evolution and variation, however, remain more or less the same. Therefore, the theory is not merely the
systematization of empirical knowledge of beings and phenomena, but also the most parsimonious
interpretation of them. It also makes possible to apperceive with our intelligence what we can not perceive
with our senses. In consequence, the main function of science is that of its theory. Theoretical truths are, of
course, far from perfection. Yet, they strive toward it and we have all the reasons to believe that this ideal is
in a continuous progress.
There is also true that this progress is rather slow because the completeness of determination and of
its methodology is very seldom satisfied. Wundt, for instance, has approached only conscious phenomena
with experimental methodology, while Freud focused his attention mainly upon unconscious phenomena,
approached with clinical interview, based mainly upon free imagination and dream analysis. In opposition
with both of them is American behaviorism, which accepts merely the objective study of behavior in
experimental conditions and with mathematical determination. Some psychologists then perceived only the
general aspect, while others focused their variation versus evolution. Some scientists studied normality,

while others concentrated their attention on anormality, mental diseases or antisocial behavior.
Psychological laboratories give preference to experimental methodology with mathematical registration of
phenomena, while psychological clinics choose interview with logical interpretation. In such circumstances,
there is no wonder that their theories have been so different. Their genus proximum, however, gains over
their differentia specifica and their collaboration is increasing. In the beginning, that is up to the first World
War and even up to the second one, psychology was divided in many schools. After the second World
War, however, psychology strived for more completeness of determination with clinical and experimental
methodologies on one part and with mathematical and logical determination and interpretation on the other
part and therefore the number of theories decreased and the interrelationship between those which have
remained has increased. Their practical applications in clinics, schools, industry, administration, advertising
etc. increased not only their responsibility, but also their collaboration and unification. Theories proved to
be the most efficient instruments of practice, while practice proved to be their most successful control.
The main handicap of theories, however, is still their insufficient logical instrument, which is far
from being at the same level of development as the mathematical one so wonderfully elaborated, yet in a
unilateral way just because of its lack of collaboration with the logical one. This unilaterality is obvious
even in the few books of logical psychology, as the two by Pratt and Luchins, because Pratt takes into
consideration merely the logic of Bacon, while Luchins considers only mathematical logic. The dialectical
logic of Goethe and Hegel as well as the phenomenological one of Husserl were ignored. The logic of
Dilthey, Windelband and Max Weber is also applied by very few psychologists.
The traditional logic of Aristotle, Bacon and Mill, advocated by Wundt, as well as the mathematical
logic, successfully applied by Piaget and his collaborators, approach however merely the combination of
sentences in propositions. They leave out the theory itself although some few exponents of formal logic,
like Carnap, Popper, etc. approach it, yet only from the standpoint of the mathematical logic. A broader
view is elaborated in the theory of scientific systems, promoted by L.von Bertalanffy. Phenomenological
logic is considered by existentialist psychologists and psychiatrists, like K. Jaspers in particular and then
Merleau-Ponty. Thus the completeness of logical determination and interpretation of theory is still lacking.
Which are the main requirements of this logic of the theory itself? They certainly are the
completeness of determination of beings and phenomena in conditions of logical coherence and
congruence, with lack of contradictions on one part and with respect for the objective model of the order
and lawfulness on the other part. These requirements, however, have to be considered not only at the level
of sentences and propositions, but at the level of the theory itself.
Is there possible to elaborate this logic of scientific theories with the same principles, laws and rules
of the logic of ars combinatoria applied to sentences and propositions, as professor Stegmüller of the
University of Munich, for instance, requires when he discusses Husserl's phenomenological logic? Certainly
not, because the structure of theories is much more complex than that of sentences and propositions.
Therefore, the logic of theory has to be a theory itself, aiming toward the completeness of determination at
its own level. The sense of measure and of logical coherence are its leading principles. Their control
through practice on one hand and their confrontation with the objective order and lawfulness of Nature,
Life and Culture on the other hand, are the adjoint conditions.
OBJECTIVITY
According to Aristotle truth is the adequate reflection of the world in our mind, that is adequatio
rei et intellectus, as Thomas de Aquino said. Newton and Huyghens, however, have proved that colors, for
instance, exist merely in our mind and not in nature itself, which knows only optical rays with various
frequencies and lengths. A similar discovery was made in acoustics, where the variety of sounds is a
function of the length and frequency of waves. Thus nature knows merely rays and waves, while we
perceive colors and sounds. Therefore our perceptions are more a projection of our mind about nature than
an objective reflection of it. Under such circumstances the true nature of reality escapes us, as Kant claimed.
One forgets however that Kant denied merely the objectivity of our knowledge about the external
world, mediated by our senses which are falsifying it, and not the knowledge of our inner experience,
accessible to the direct intuition of intelligence without the mediation of senses. Experimental psychology
however infirmed his thesis by proving that inner knowledge is more subjective that the external one.
Yet both knowledge were approached only from the standpoint of substantival and attributive
identity of Aristotle's logic and not from the point of view of the relational identity of Euclid's geometry

and of the logic of the Stoics. Or, the substantival attributes might vary, like the size of the equilateral
triangle, while the relations between its sides and angles remain constant. The same relational identity versus
isomorphism occurred in Einstein's theory of relativity and in Ehrenfel's research work on configurational
qualities, Gestalqualitäten, which brought into discussion the peocessual identity, too. Therefore, the
principle of equivalence between objective bodies, relations and processes and their reflections in mind has
to be pursued from all these three standpoints and not only from the substantival one, which is the most
superficial and changeable one. Indeed, the attributes of substantival bodies change while their relations
and processes remain constant. Therefore, it is rather hard to claim that Beethoven's symphonies, taken as
whole structures and processualities, are just a simple projection of the audience on an orchestra and not an
objective reproduction of their complex harmony. The various researches of Gestalt psychology have
actually proved not only the principle of the equivalence between perceptions and reflections, but also their
isomorphity with neurological processes, that reflect some chemical and electromagnetic changes. In
consequence, the problem of the reflection of the world in our mind is much more complex than Aristotle
and Thomas de Aquino versus Locke, Hume and Kant have thought.
When our body bears a mechanical blow then its reactions are those predicted by Newton's law of
equality between action and reaction. The same substantival identity holds true when the body is heated.
Thus in some cases the reflection of external changes in our body are even those of substantival identity.
Why does not the same substantival identity occur when visual and auditory sensations are coming
into discussion? The answer is simple: because the codification of rays and waves in colors and sounds is a
more parsimonious solution with a better power of discrimination. Consequently, the process of reflection
has to be considered not merely in connection with its objectivity, but also in relation with its parsimony of
differentiation between various stimuli on one hand and then with their integration in ideas and thought on
the other hand. We actually have all the reasons to believe that the objective reflection is much higher at the
level of rational theories than at sensorial perceptions. Indeed, the scientific theories aim to reflect the
rational invariance of the mathematical and logical order and lawfulness that explain the sensorial variance
of beings, and phenomena. Their accessibility to communication is another proof of their objectivity.
Absolute objectivity of truth is to be sure never reached. Yet we strive for it. In fact, scientific truths are
only those of probability and not of certitude. The function of science, however, is to increase their degrees
of objective probability.
THE ROLE OF HUMAN NATURE
AND OF HIS SOCIAL CONDITION
AND CULTURAL DEVELOPMENT
The main factor of scientific research and discovery, however, are neither experimental
methodology, nor its mathematical and logical determination and interpretation, but the scientist himself,
who is the master of them. Without them he is blind; with them he is a creative agent of new values of truth.
Indeed, without his understanding and competence experimental methodology, mathematical
determination and logical interpretation remain dead patterns of research and thought. The life in these
patterns is brought about only by him.
Yet scientists are of different kinds and levels. The true ones are only those who consider
themselves in the service of science and not the science in their service, that is for their career, prestige,
money and so on. Therefore, Einstein was completely right when he asserted that his scientific vocation
had a single motivation: the passion for the discovery of truth.
This pursuit of truth, however, is possible only in a society with individual freedom and social
justice on one part and with a satisfactory welfare and educational opportunities for all citizens on the other
part. Therefore, the discovery of the truth depends not only upon the human nature of the scientist, but also
upon his social condition and cultural epoch.
In fact the scientific research of our time is no longer the product of isolated geniuses, as in the era
of Aristotle, Euclides, Archimede, Galilei, Descartes, etc., but the fruit of larger institutions of research,
provided not only with adequate laboratories and libraries, but also with competent research workers,
animated by the charisma of a personality, whose love of truth and exceptional competence go hand in
hand with his understanding of the younger fellows, to whom the torch of science is to be left. Such men
of charisma are doing real miracles. Without them scientific institutions are in danger of falling in the hands

of some autocratic bureaucrats. Such autocratic bureaucrats are still more dangerous in countries under
political dictatorships, when scientific criteria of research and promotion are submitted to the political ones
of power. Wundt needed fifty years of hard work in order to create the psychological laboratory at the
University of Leipzig, which became the Mecca of psychology for more than a quarter of century. Hitler
succeeded in destroying all German psychology and sociology in a few months. During the Stalinist
dictatorship the fate of the Russian psychology was no better. What the dictators hated mostly was the
psychological theory of the complex of inferiority that explained their insatiable hunger of power. The
victims of their mad hunger for power were the millions of innocent people against whom the scoundrels
and opportunists of all epochs, ready to follow any banner, have made false declarations, leading to their
imprisonment and death.
In opposition to such misfortunate dramas of human history were a few epochs of "happy balance"
- as Whithead called them - between individual freedom and social justice, material goods and spiritual
values, with truth and beauty, when science and arts flourished. The greatest miracle is that of Athens,
during the so called epoch of Pericle, when a few persons, like Socrates, Plato and Aristotle in science and
philosophy, Aeschylos, Sophocles and Euripides in literature, Phidias and Praciteles in sculpture, succeeded
to elaborate the supreme values of Truth Right and Beauty, that remained a source of inspiration for all
humanity. The miracle consists in the fact that there were only a few hundreds of people who discussed in a
free way the reciprocity between individual freedom and social justice in the Agora of Athens and a few
tenths who discussed the value of truth and beauty in the garden Akademos!
A new happy balance of the same human, social and cultural norms and values reappeared in the
Italian cities of the Renaissance, that gave Dante and Petrarca, Bruno and Galilei, Michelangelo and da
Vinci. The free cities of Northern Europe gave Spinoza and Rembrandt. They were followed by the
centuries of Enlightment in France, England, Austria and Germany, that gave Montaigne, Descartes, Pascal,
Rousseau, Diderot, Racine and Molière in France; Shakespeare, Bacon, Newton and Locke in England;
Lessing, Leibniz, Goethe, Schiller, Kant and Hegel as well as Bach, Mozart and Beethoven in Germany and
Austria. Russia gave Dostoewski and Tolstoi, Mendeleev and Pavlov. Other productive minds appeared in
Italy, Switzerland, Holland, Belgium, Sweden, Norway, Poland etc. In our century the United States of
America gained proeminence in science and is taking over two thirds of Nobel Prizes at present in physics,
chemistry, medicine and economics. Between the two World Wars and afterwards present are China, Japan,
India as well as other small countries with more fortunate history.
It is nonetheless true that Europe faced the odious dictatorships of Hitler and Stalin and the mad
seed of dictatorship is unfortunately not dead, although the United Nations Organisation fights for the final
triumph of a Peace with Welfare, Freedom, Justice and Truth for all the people and all the nations of the
World. Let us hope that this noble fight will succeed because otherwise a confrontation with atomic
weapons might bring a disaster for Humanity itself.
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