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PREFACE
The new book by Professor Aron Katsenelinboigen, a result of many years of
work, offers a fresh approach to the category of beauts an approach quite distinct
from the one that is current in the philosophical community. The author's method
is based on the systems' view, which is rarely used in aesthetics. It combines
analysis with synthesis while remembering that the analytical notions in
aesthetics, though familiar to philosophers, have not been sufficiently developed.
Arnold Isenberg, a leading scholar in the field of aesthetics, writes in his article
''Analytical Philosophy and The Study of art's (The Journal of Aesthetics and Art
Criticism, 46 Special issue, 1987):
The chief reason for an emphasis upon analytic method in aesthetics is simply
that every other system and method of philosophy has had its chance; analysis,
in the proficient modern sense, has not.

Professor Katsenelinboigen has avoided the temptation of directly tackling
the category of beauty in art because beauty involves so many features that it is
difficult to synthesize them. He has chosen instead an original analytical approach
to beauty dividing it into three parts: the core, the feelings, and the artistic means and then synthesizing them.
The author starts with some systems that have not been studied by
philosophers in depth, for example, protracted games (chess, go, etc.), modern
economics and psychology, and even some aspects of physics and mathematics
that could be viewed as disjointed systems. Here, in the phase of disruptions of
protracted processes, the author tries to locate the core of beauty in isomorphisms
that he calls predispositions.
The category of predispositions is elaborated at length using the
multidimensional systems approach, i.e., functional, structural, operational, and
etiological dimensions. I will only mention the structural dimension to illustrate
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the richness of a multi-dimensional analysis of beauty. The author treats the
material and the relational components that constitute the structure of a
predisposition as independent variables, and goes on to offer a new category that
enriches axiology - the spectrum of conditionality of values. Then the author
proceeds to elaborate these varying conditional values that he uses to measure the
material and relational variables in a predisposition.
The author proposes an interesting way of applying this category also to
ethics and morals, and shows that moral propositions can be explicitly formulated
as predispositions, via nouns, while the usual way of presenting moral norms via
verbs obscures their character as predispositions.
The author generalizes the category of a predisposition and claims that it
constitutes the core of beauty arrived at logically through isomorphisms.
In a later chapter dealing with psychology the author adds feelings to
predispositions, making the latter a richer notion. He divides the category of
feelings into biological drives, vibrations, and emotions, and demonstrates that it
has the same structure as predispositions, while being the main driving force of
human behavior.
Finally, in the last two chapters of the book written together with V. Ulea, the
category of a predisposition is applied to literature.
In a separate chapter the author offers an original view on the relationship of
beauty to the categories of dispositions, gestalts, image, artistic image, harmony,
etc.
In the Conclusion the author synthesizes the different parts of beauty in
different fields of art. This synthesis has been done in a novel deductive way that
combines different means of presenting beauty (logical, topological, and artistic)
with different selective (as opposed to reactive) methods (combinational,
positional, and random) of realizing it.
The novelty of this overall analytical approach to beauty in art is obvious: the
core of beauty is laid bare in the ''logical chapters'' (chess, economics, etc.), the
core then gets enriched by the author's vision of feelings, and finally is fleshed out
in the discussion of artistic means.
In my opinion, the author has dealt in his book with some of the crucial
problems discussed in the field of aesthetics. In particular, he has very interesting
things to say about the subjectivity of beauty, meaning by subjectivity that it is
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impossible to separate the operator who makes the decision from the operator who
implements it. He puts forward a new way of looking at the role of feelings in the
formation of beauty by showing that the structure of beauty corresponds to the
structure of feelings; he suggests a new approach to the relationship between
beauty and harmony as different modes of presentation, etc.
Appreciating the concept of beauty offered by Aron Katsenelinboigen, I
myself tend to think that the category of the interesting is prevalent today in
aesthetics and subsumes that of beauty. Certainly, the author is well aware of the
different opinions concerning the relationships between beauty and the
interesting. It seems to me that much progress in aesthetics can be made along the
lines of pursuing our disagreements concerning beauty.
1 have touched only on a small set of ideas that the author presents in his
book - and even those have been only roughly sketched. The book is full of new
and highly original ideas that can significantly enrich the field of aesthetics. I
strongly recommend this truly interdisciplinary work to all broad-minded
specialists involved in various fields of arts and sciences.
Mikhail Epstein
Samuel Candler Dobbs Professor of Cultural Theory and Russian literature,
Emory University (Atlanta)
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INTRODUCTION
Unlike the traditional literature on beauty that is mainly oriented toward
the analysis of the perception of beauty by human beings this book is
focused on the infrastructure of the perception of beauty. In other words,
the main emphasis is on the logical aspects of the meaning of beauty and on
the analysis of its core.
SOME THOUGHTS ON THE CATEGORY OF BEAUTY
The category of beauty is a ubiquitous category: it penetrated with a varying
success very different fields of nature and society. Intuitively many professionals
and amateurs agree that there are some obvious features of beauty:
Beauty is not pragmatic (please, don't confuse it with applied art).
Beauty has some order.
Repetitive and fixed sets of features are mainly recognized as opposites to
beauty.
Beauty is unique.
Beauty has a positive or negative (ugly) sign and a degree.
Beauty is holistic (synergetic) and cannot be dissected. Meanwhile, some
features (elegance, symmetry, etc) are accepted as features that belong to beauty.
Beauty is perceived by intuition along with rationality.
Beauty is subjective.
Beauty is usually associated with feelings and artistic means.
To this day, there is not a conceptual answer to the major question: “How can
we integrate in an operational way all of the above mentioned features of
beauty?”
What Mikhail Epstein (2001, p.214) says concerning interesting I could
modify for beautiful. Something that could be beautiful for a given person in one
object and for another person in a different object is beautiful for both of us in
some general sense that should be revealed. What is beautiful for different people

is not the problem; the problem is what is the meaning of beautiful itself, what
does being beautiful mean. One likes hockey and the other soccer, even one likes
literature and the other philosophy, one likes Hegel and other Nietzsche, all of
them find something beautiful in different objects; and this phenomenon of
beautiful is interesting for us. In this case we make the simplest
phenomenological reduction and take out from the brackets subjective and
objective factors who and why like this and not something different, and
concentrate our attention on the phenomenon of beautiful that is the same for all
people independently of their specific interests.
The classical elaborations of beauty given by Plato and Aristotle, Kant and
Hegel enormously illuminate this category; they have stimulated many
provocative continuations. Interesting observations of the history of all of these
elaborations can be found in many sources, for instance, particular in The
Encyclopedia of Philosophy (1967), the books and articles by Stephen Ross, the
New Catholic Encyclopedia (1967).
Yet these elaborations are not sufficient to bring a developed answer to the
question, "Where is the ‘meat’ of beauty?" because they are far from an
operational vision of the category under discussion. And, without the answer on
this question it seems impossible properly to define the category of beauty.
As Anthony D'Amato mentioned in one of his e-mail messages to the
members of the American Aesthetic Society:
Au contraire, the philosophical problem about definitions is that they are
inadequate to encapsulate Beauty. An analogy here is to smell. While we can
distinguish maybe 100 smells, words don't exist to refer clearly to more than a
few of them.

The critical issue is the possibility even intuitively to recognize an object. As
soon as it is done one can attaché a name to it even not knowing the nature.
Thus, it is not by chance that in the last fifty years many American
aestheticians labeled the category of beauty and tried to replace it with other
criteria of then aesthetic value of an object. The resurrection of the category of
beauty in the last few years was predicted in the 1980s by Dave Hickey (1993).
Important here are the works (books and articles) by Stephen David Ross
(Professor of Philosophy at SUNY, at Binghamton), in particular his article
"Beauty" in the Encyclopedia of Aesthetics (1998), and Mary Mothersill’s book

(1984). Several recent books deserve mention to confirm the resurrection of the
category of beauty. The first is the collection of articles edited by Bill Beckley
with David Shapiro (1998). This collection contains interesting articles.
Unfortunately, I did not find in this collection fresh, conceptually new approaches
to the category of beauty: the articles all are in the frame of known classical
paradigms. Similar comments could be made on Elaine Scarry’s recent book On
Beauty (1999) and an article by Alexander Nehamas (2000).
Acquaintance with this literature did not change my impression concerning
the category of beauty: the essence of this category, in my mind, continues to be
obscure. So I decided to take risk of attempting to clarify the meaning of beauty.
In this book I concentrate mainly on the elaboration of my own vision on beauty.
I am definitely not pretending to close this problem. My intention is to contribute
to the manifold of different approaches to beauty and to bring to it some fresh
blood.
By making such an ambitious statement I do not neglect the existing
elaborations of the category of beauty. In general, it is foreign to me to neglect
achievements in any field. Following the well-known literary scholar Mikhail
Bakhtin (1984), I also think that a new invention does not completely eliminate
the old ones—it only shrinks the domain of their applications. i Moreover, many
aspects of this category have been analyzed by many authors and have
enormously influenced the development of philosophy, aesthetics, and science
and art. Obviously, I cannot embrace the full richness of the writings concerning
this category.
I have tried to resolve the tension between the danger of "reinventing a
bicycle" and the practical impossibility of becoming acquainted with the "infinite"
number of works on beauty in the following way. First of all, I became acquainted
with the major paradigms in this field. I also discussed my concept of beauty with
several philosophers to whom I have expressed special thanks in the
Acknowledgements. During our discussions I never asked my counterparts to
evaluate my concept of beauty. I only asked them two questions. "Do you know
an analogous approach to beauty?" and "Do you see logical mistakes in my
approach?" And my counterparts usually answered these questions in my favor.
After I became sufficiently acquainted with the existing paradigms of beauty,
I chose the paradigms that are the closest to me. These paradigms are expressed in
the classical works by Francis Hutcheson and Immanuel Kant, and in modern

times in writings by George Birkhoff. In my mind, these paradigms have not
been sufficiently elaborated. Their development requires a new methodology that
I call the analytical systemic view; see Chapters 1-3.
On one hand, the known analytical methods of representation of beauty,
illustrated by the works of Francis Hutcheson (1729) and George Birkhoff (1933),
were unable to explain its essence because the dissection of beauty that
accompanies this method obscured beauty's holistic vision. I tried to introduce a
new version of an analytical approach (I later called it the calculus of
predisposition) that allows dissecting the whole in such way as to make possible
its synthesis and the clarification of its meaning.
On the other hand, the philosophical establishment usually accepts the
development of philosophical categories in the realm of philosophy itself,
assuming that its richness is to a great extent sufficient for this purpose. It seems
to me that the underdevelopment of some categories could be the result of the
absence of new empirical material that may allow new generalizations, which in
their turn could be employed in the realm of philosophy.
Such generalizations are typical for general systems theory, originated by
Ludwig von Bertalanffy (1968). In the frame of this theory I have chosen a subset
of systems to which the category of beauty could be more relevant, keeping in
mind that beauty is not pragmatically oriented, but nonetheless organized. I call
subset of systems disjointed systems because they lack a complete and consistent
linkage between the inputs and the outputs. The disjointed systems are ubiquitous:
from artificial intelligence to theology. But they are badly developed: their
elaboration is not conceptualized and is limited mainly by heuristic principles.
Using the major principle of general systems theory—to find isomorphic
structures in different systems, —I analyze beauty in a two-stage process.
At the first stage, I recognize the core of beauty as a general systems
phenomenon, limiting it by logical means and separating it from some
peculiarities like artistic means and feelings. In other words, I have tried to find
the core of beauty by logical means as an isomorphic structure in any disjointed
system that satisfies the condition that "time is out of joint" and contains enough
information to allow the creation of a predisposition to development, i.e., a
complete incompletness. As Schelling says beauty is “The Infinite finitely
presented.”

Thus, the core of beauty, as a general systems phenomenon, could interact
with any kind of operators and not necessarily be associated with human
intervention.
The next feature that distinguishes my approach to beauty in the first stage is
related to the logical evaluation of the components of the core of beauty using a
new approach to axiology. In its turn, these novelties are expressed in two ways.
The first concerns my vision of values as a general systems phenomenon—as
attractors that could be forces in physical systems, feelings in biological systems,
utilities in human systems, prices in economic systems, moral norms and rewards
and punishments by law in social systems, beauty in disjointed systems, and so
on. Second, I introduce a new concept that I call the spectrum of values
conditionality. This last is very essential for the analytical measurement of beauty
because the components of beauty are evaluated in terms of unconditional (often
in partly conditional) values.
At the next stage of the two-stage process of elaboration of the category of
beauty, I bring in the full presentation of beauty, enriching the core by such
peculiarities as artistic means and feelings.
I also use some features of the systems approach like the multidimensionality
of a system vision—the five dimensions function, structure, process, operator,
and genesis that bring a multifaceted approach to a system.
So, it seems to me, the analytical systemic methodology is relevant to the
analysis of complex phenomena that combine many features. Maybe one major
obstacle to understanding beauty is the attempt to do it in a one-stage process,
ignoring the application of the spectrum of conditionality of values, and going
directly to human feelings.
Thus, the new analytical systemic methodology, seemingly the most suitable
means with which to attack such a hard category as beauty, provoked my
ambitious decision to define beauty in an uncommon manner and eventually to
write a book on the subject.
THE STRUCTURE OF THE BOOK
The book has a hierarchical structure. First, it contains four parts along with
an Introduction, Conclusion, Bibliography, Glossary, and Index; in its turn, each
part is divided into several chapters; the total number of chapters is twelve.

Parts I and II introduce a general vision of beauty as the predisposition to
development and allow the reader to have a broad philosophical vision of it.
Parts III and IV provide the reader with empirical material for understanding the
concept of beauty. At this point, I faced a dilemma in structuring the book:
whether to put “empirical systems” before the general vision or after. It seems to
me that this dilemma does not have a solution if we do not take into account the
preferences of the reader. I have written Parts II, III, and I, IV in such way as to
make any preference order possible.
Part I, General Comments, contains three chapters. It is devoted to the
meaning of beauty and the methodology of its investigation.
Chapter 1, “What is Going on in the Field of Beauty?” contains some
preliminary general statements concerning my understanding of the meaning of
the category of beauty. These statements also consider the existence (in the
mathematical sense) of such a category as beauty and the importance of this
category, taking into account the current opinion that it has lost its importance and
has even became destructive. Finally, I offer an observation of the widely used
definitions of beauty and a brief observation of my own definition of beauty.
Chapter 2, “An Analytical Vision of the Category of Beauty”, concerns the
formation of the core of beauty in the framework of analysis of the development
of disjointed systems, and the multidimensional analysis of this core. Generally
speaking, beauty is a dynamic category: it shows the ability of an object to
undergo further new changes. That is why beauty is unique, usually incompatible
with repetitive and fixed representations. Such an understanding of beauty allows
us to interpret it as an indeterministic category if we define indeterminism as a
possibility for avertability of events.
In this frame of development I consider the so-called Janus effect. This effect
expresses the two-sided process of development in disjointed systems – from the
beginning and from the end. The concept of predisposition is especially
important when development starts from the beginning in such systems as chess,
biology, etc., because it is impossible to recognize in a complete and consistent
way the influence of an intermediate stage on future development.
Predisposition is characterized as a phase of the degree of connectivity along
with such phases as mess, chaos, predisposition, and combination (along with the
reaction). A multidimensional systemic approach had been used to clarify the

meaning of a predisposition. Different styles created from different angles are
used to elaborate a predisposition.
Chapter 3 is a continuation of the Chapter 2. Here the reader will mainly find
empirical evidence of general use of an analytical approach to measurement of
beauty as was done by Francis Hutcheson and George Birkhoff.
Part II of the book, Categories around Beauty, also contains three chapters.
Chapter 4, “Categories Related to Beauty”, deals with three groups of
categories that are attached to my understanding of the core of beauty.
The term image and a set of terms around it, like gestalt, are related to
beauty. These terms could have a broader meaning comparative to beauty, but
they are underdeveloped.
Another set of terms compete with beauty and claim to be substitutes for it,
like harmony and interesting. For example, I recognize beauty and harmony as
two modes of presentation of the same predisposition. I treat beauty as a scalar
presentation and harmony as a vector presentation; these presentations under very
general conditions can be transformed into each other.
And, finally, there is a third group of terms such as disposition, adaptation,
and potential. These categories, in spite of their closeness to the idea of a
predisposition, are very limited and can be recognized as particular cases of a
predisposition.
Chapter 5, “Beauty and Truth”, is based on the assumption that mathematics
is the closest field to truth. In accordance with my definition of beauty as a
dynamic category, it seems that it is the opposite of truth as a final result. I
assume that these two categories are complementary. I base this statement on the
metaphor of a phoenix: truth as an end in itself kills beauty, but if we put it in a
process, it is reviving as a predisposition to development.
I bring confirmation from some leading mathematicians that beauty even
plays a decisive role in the elaboration of mathematical problems. To characterize
beauty, mathematicians use such features as generality, elegance, and so forth,.
which are just isolated heuristics. A conceptual vision of beauty in mathematics
that integrates all of these features does not yet exist.
Treating a mathematical problem as a system, I take its four components
(result, axioms, method of elaboration, and a mathematician with certain tools,
e.g., a computer) and analyze the beauty of each of these components in a

multidimensional realm. Such a comprehensive vision of beauty can help clarify
this category in an analytical way.
Chapter 6, “Beauty and Goodness”, starts from a general statement that
beauty is a part of the generic term goodness. Furthermore, sometimes goodness
can be interpreted as beauty. This statement is based on the interpretation of the
text related to the creation of the universe as it is described in the Torah.
The major part of this chapter considers the relations between beauty and
goodness via morality. Morality is defined as unconditional values versus fully
conditional values (instrumental). The role of morality is to provide strategic
constraints for the solution of local problems. A formal presentation of beauty and
morality allows the discovery of their isomorphic structure as predispositions.
Part III of the book, Predispositions: Empirical Evidence, is devoted to
beauty in several specific systems.
The title of Chapter 7, “Chess as the Basic Empirical Model to Clarify the
Core of Beauty”, explains why I start this section of the book with a consideration
of chess.
Chess is a relatively simple system with fixed conditions. The game is a
multistage disjointed process that does not yet have an optimization algorithm to
link the beginning and the end in a complete and consistent way. A variety of
methods and styles of playing chess have been elaborated throughout the game’s
history. The greatness of chess lies also in its ability to verify experimentally the
reliability of these styles and methods.
Two major methods can be distinguished: reactive and selective. In turn, the
selective method has different styles: combinational, positional, and spontaneous.
The combinational style in chess can be recognized as the formulation of a
well-defined narrow material goal subject to the starting state and the given rules
of play. Another precondition to a combination concerns the method of solution:
it has to be a programming method that shows all the required steps to achieve the
goal.
Taking into account that the reactive methods and combinational style often
assume the complete and consistent linkage of the inputs and outputs, I will name
their combination as a combinational style.
For the purpose of this book, the most fascinating chess style is the
positional. It deals with the formation and transformations of predispositions. No

field of human activity that contains such a clear qualified and quantified
presentation of a predisposition.
I analyze a predisposition in chess using the multidimensional systems
approach. For example, the structural approach is based on the weight function
for the evaluation of a position developed by Claude Shannon (1950). Two major
features distinguish this function: first, its independent variables involve
positional (relational) components along with material components, and second,
the values of all of these variables are semiconditional. The operatorial approach
to a predisposition allows seeing the phenomenon of subjectivity: the grand
masters will evaluate the same nontrivial position differently, in accordance with
their ability to explore it.
I finish this chapter with the analysis of aesthetics in chess in the traditional
sense. As usual, the combinational style is associated with beauty because it
involves peripeteias. I emphasize the beauty of the positional style that generates
beauty by minor improvements of the positions or via a positional sacrifice.
Chapter 8, “Predispositions in an Economy”, emphasizes the statement that
the introduction of beauty allows for a new branch of economics that could be
called indeterministic economics (see my book [1992]). Such an economics is
typical for the elaboration of long-term economic changes. One can look at this
phenomenon on the macro level – the development of an economy versus. its
growth, and on the micro level, the strategic position of a corporation. In both
cases, it is necessary to form a predisposition because it is impossible to link in a
complete and consistent way the present state with long-term dynamics.
The economists took a great step forward when a distinction was made
between growth and development. It brought development along with material
(i.e., input-output) components, relational components like product diversity
versus. monoproduction, proportion between urban and rural population. But the
confusion in evaluating development and growth creates an unsolved problem in
economics known as the index of growth.ii Attempts to calculate this index for
situations that are relevant to development, using for this purpose constant prices
taken from a certain time, show contradictory results because these results are not
invariant over the time chosen to set the constant prices. (See more concerning the
index of growth in the section of the Introduction that considers the genesis of the
book and in Chapter 8.)

On the micro level, the introduction of a predisposition for corporations sheds
light, for example, on the conflict over the sacrifice of profit in the name of
strategic factors like market share. Some economists and practitioners hate such
sacrifice, appealing to the statistics of failures of companies that sacrifice profit in
the name of higher market share. Others agree with the role of strategic factors
and that the increase of the latter could require sacrifice. But they also often fail
because they try to bring an objective evaluation of these factors via findings,
based on statistics, the laws that link the magnitude of these factors with
profitability. But these laws express average evaluations, while the evaluation of
a strategic position of a company requires subjectivity.
Chapter 9 is titled “Predispositions in Design and Signs”. In the frame of my
approach to beauty, the pragmatic aspect of a design as an end product does not
exclude the vision of it as a beautiful thing. This is because it could be considered
as a predisposition to the development both as the design itself and as the
designers themselves. I concentrate on the category of beauty in relation to design
only by the analysis of the process of its elaboration. In this way, I continue the
logical approach to beauty demonstrated in the previous two chapters concerning
chess and economy.
This chapter is divided into three sections. In the first one, I consider some
aspects of design in a static way, by characterizing the basics of a design as a
predisposition without going through the whole process of its elaboration. Here I
emphasize the role of language to ascribe a predisposition. This language is based
on pictograms, which have an advantage compared to more abstract languages
because the pictograms are more tightly connected with our imagination. The
designs of sport and chess signs are used as examples for such elaborations.
In the second section of this chapter I consider the dynamics of a design. Here
I emphasize the changes in predispositions along the process of design. Origami is
used as a model for such elaborations. First, in origami, one can clearly see the
intermediate stages that create predispositions for the formation of some final
products, i.e. products that have some pragmatic sound by reminding concrete
objects (and sometimes even strong one—kimono made by the origami's
technique), and simultaneously how these final products become intermediate
stages with a role of predispositions for creation of new final products. Second, a
singular point can be introduced that characterizes the maximum value of a
predisposition for future development. I do this from the point of view of the

preparedness of the given stage of development of origami, to use the maximum
of the permitted rules for transformation like folding and twist outs. Third, I
discuss the traces from the implication of the rules of transformations, traces that
can be treated as a network that has a starting predisposition for the creation of
different kinds of origami.
The third section deals with the elaboration of a general language for the
positional components of a predisposition.
Chapter 10, “Predispositions in Psychology”, deals with some psychological
and physiological foundations of beauty. Here again I intrude into a field that has
been enormously elaborated, concentrating my efforts on the parts that directly
pertain to my concept of beauty. There are three sections in this chapter.
The first section concerns the general presentations of predispositions in
psychology on the basis of empirical evidence of the differences of methods of
thinking in the West and in the East, as elaborated at the University of Michigan
by Richard Nisbett and his collaborators.
The second section deals with the left and right hemispheres of our brain, that
are responsible for the formation of beauty by logical and artistic means
respectively.
The third, main section concerns the role of feelings in the formation of
beauty, as I have elaborated together with. Dan Giacomo and Mona Weissmark.
We distinguish among the feelings biological drives, vibrations (pain as negative
and dainty as positive), and emotions. We also distinguish among feelings from
the point of view of their origins: biological or environmental. The amalgamation
of these two sources of feelings is a very essential part of the formations of a
degree of beauty.
In the last section we also introduce the formulation of a driving force for
human beings (and not only for them) that integrates all kinds of feelings. It is the
same as any weight function, particularly in chess, to measure beauty with some
modifications reflecting the peculiarities of a human being’s brain. Such feelings
as biological drives, vibrations (material components), and emotions (relational
components) are treated as initial independent variables of this function; these
variables have corresponding evaluations.
The last, Part IV, Positional Style in Literature: Authors and Characters,
contains two chapters. This part is based mainly on V.Ulea’s ideas developed in
collaboration with me.

Chapter 11, “Positional and Combinational Writers”. This chapter concerns
different methods of elaboration of characters that are used by different authors. It
was illustrated in the first approximation by Anton Chekhov’s story “At the
Cemetery”, by O’Henry’s story “The Last Leaf”, and by Nicolai Gogol’s poem
“The Dead Souls”.
Chapter 12 is titled “Romeo and Juliet: Observation of the Whole”. To make
the analysis of a predisposition in art as deep as possible, artistic excursions are
concentrated only on one object, Shakespeare’s Romeo and Juliet. For this
purpose we use, along with the original text of the play, the two films on this
subject by Franco Zeffirelly and Baz Luhrmann.
Each major protagonist—Romeo, Juliet, and Friar Lawrence—has been
analyzed in all three sources. The analysis concerns their material components as
relational (internal and external.) The final goal of this analysis is to find the
predispositions of the major protagonists to future development.
The book ends with a Conclusion that brings a holistic vision of my
proclaimed concept of beauty. It starts from the matrix that allows one to see a
great diversity of artistic and scientific means and could be called the “Initial
Steps Inherent in the Code of Creation”.
On one axis of this matrix are the styles of bounding an object: the
combinational, positional, and spontaneous styles. Ranked in accordance with the
degree of their importance, these styles create 6 (3!) combinations.
The other axis of the matrix is composed in three ways that express the
appeal to logical topological, and artistic means. Arranged in accordance with
their importance, these ways—logical, topological, and artistic—also give us 6
(3!) combinations.
As a result, I obtain a matrix of 36 cells as variations of the combinations of
the styles of bounding objects and ways of their presentation. A 6-digit number in
each cell shall designate the extended number of each of the 36 combinations.
This matrix is illustrated by the analysis of John Baldessari’s and Jackson
Pollack’s paintings, the chess game, Johannes Kepler’s astronomical concept,
The Conclusion is finished with directions for the implementation of the
ideas of this book for elaboration of the creativity of human beings, of leaders of
different kind of organizations, in particular. This is a long journey and could be
recognized as a protracted disjointed system. On one end of it we have pure art.
On the other end we see very specific human activities. To avoid vulgarization

several stages should be put between these two ends with relevant combinations
from the above-mentioned Initial Steps Inherent in the Code of Creation.
At the present time a lot was done to create such a protracted disjointed
system from both ends, in a "tunnel manner." On the one end we see John Cimino
and his colleagues’ activities. The company that Cimino heads, Creative Leaps
International, is oriented to stimulate a starting predisposition to creativity via a
primarily musical performance. On the other end, we see the concept of a
predisposition with some elaborations mainly concerning verbal art.
So, the linkage of artistic presentation of beauty with that logical presentation
of its core can play an essential role in developing the creativity of people and
even in stimulating new forms of their education.
Finally, the book contains a Bibliography, Index, and Glossary. The glossary
contains the major terms that are essential for understanding my concept of
beauty, both uncommon terms and widely used terms that I usually define
differently. Certainly, the reader may have problems grasping the meaning of
these terms. However, I hope that the reader gradually becomes more acquainted
with them in an iterative procedure that follows the text of the book.
GENESIS OF THE BOOK
With all my flippancy to undertake such an old problem as beauty I carefully
and for a long time gave birth to the ideas that are presented in this book. Perhaps,
the reader will be interested to find out how I decided to become involved in the
investigation of beauty. What precipitated the decision to penetrate into this very
old category?
It started in the late 1960s from the attempt to comprehend the problem of the
Index of Growth. The formulation of this problem and my approach to its solution
are fully described in my 1992 book. Here I will briefly repeat the essence of the
problem. Any person, even one who stays far away from the mysteries of
economics, can understand its formulation.
Let us suppose that there are two products and two moments of time remote
from each other. The output of these products (their quality is assumed
unchanged) in physical terms is known at any given moment. How can we define
with certainty the total index of the economy’s growth under the condition that
the rate of growth of each of these products is different?

The solution to this problem is important for the elaboration of macro
economic models as the basis for the development of economic policy. In space,
this problem is leant to the elaboration of the comparative state of the economies
in different countries; it is, for example, important for the United Nations for
setting dues.
The economists generally try to solve this problem using so-called constant
prices, which allow us measure the value of the outputs at different points in time,
eliminating price fluctuations (inflation or deflation) in the period under
investigation. In turn, the constant prices are taken as current prices at one of the
moments of time. Because the proportions between current prices at any moment
are different and the selection of the moment of time is arbitrary, the results of
this calculation lose validity.
When I began to deal with the concept of optimal planning, I decided that it
permits the solution to the problem of the Index of Growth: the increment of the
value of the global criterion of optimality for a certain period allows us to find the
value of this index. Later on I understood that this global approach is correct only
if the criterion of optimality is the same for past, present, and future. If the
criterion of optimality is essentially modified in the period under investigation,
the solution to the problem of the index continues to be open.
The attempt to measure the Index of Growth in a local way, that is, on the
basis of the so-called chain index, also requires a strong assumption: the changes
in the outputs between two adjacent moments of time during the period under
investigation have to be smooth. If it is not so, which is often the case, the prices
at a given moment will not be stable and can not be used for measurement of the
increment of the value of the outputs in two adjacent moments of time.
Taking into account the above-said, one can conclude that neither the global
nor the local approach can be applied to the calculation of the Index of Growth.
I found in chess the key to a possible answer to the problem of Index of
Growth. Two styles are very well developed in this game: combinational and
positional, with corresponding systems of evaluations for the pieces. I refer the
reader to Chapter 7 of this book where he/she will find the analysis of these two
systems of evaluations. Here I will only mention that in chess one can distinguish
two classes of evaluations. The first class is fully conditional evaluations—
evaluations that take into consideration all the conditions of a given situation that
are sufficient to find in a complete and consistent way the contribution of the

given piece to the goal of the situation. The second class is unconditional (more
precisely partly conditional) evaluations of the type that a queen is equal to nine
pawns, a rook to five, and so on. The first type of evaluations is typical for the
combinational style, when it is possible to develop a program in a complete and
consistent way that links the goal with the present conditions. The second type of
evaluations is used in situations where it is impossible to create a program that
can link all of its states in a complete and consistent way, but where one has to
make a move. The emphasis in these situations is on choosing a satisficing
position.
The weight function that is used to measure the value of a chosen position
includes as independent variables, material components and relations between
them —positional components. The above-mentioned partly conditional
evaluations are used as the weight coefficients of these variables under the
assumption of a linear weight function. In Chapter 2, analyzing the structural
aspect of a position in any system, and especially in Chapter 7 analyzing chess, I
try to explain the problem of the different systems of values in more detail. I
recommend to a reader who is interested in a deeper vision of the different
systems of values that she/he become acquainted with my publications on this
subject (1988, 1992, 1997).
After becoming familiar with the two styles in chess and the systems of
values that accompany them, I again returned to economics. I understood that one
has to distinguish between growth and development, which correspond to the
combinational and positional styles. The conditional prices used by economists
are relevant to the combinational style; that is, they could be applied to measure
the growth of outputs in a complete and consistent process.
The problem of economic development that progressed fast in the last fifty
years remains on the empirical level. It is an advance because the representation
of an economic state involves both material components (inputs-outputs) and,
relational components (diversity of products, proportion of urban and rural
population, etc). The problem to finding proper unconditional (partly conditional)
prices for these variables is not even raised. But the last prices are crucial for
measuring development when one has to take into consideration the relational
along with the material components.
Thus, the analogy between the economy and chess becomes very productive
because at least it helps to bring insights to the difference between growth and

development. This analogy also helps us understand that the general problem of
the index of an economy’s dynamics could have different approaches depending
on the subject of measurement: growth or development.
With all the compliments to this analogy the last one is to be expected. The
analogy between the behavior of a firm or a country and the progress of a chess
game seems natural in the sense that, in both cases, the competition of the
participants and the achievements of their final goals unfold in a process when
“the time is out of joint.”
Such an opinion is even more reasonable because the presentation of an
economy as a game has become a widely accepted paradigm, especially after the
classic book by John von Neumann and Oscar Morgenstern (1947). That is why
one cannot say that this analogy is a peripetia in its formation.
A peripeteia appeared later when I became acquainted with the work on the
measurement of its aesthetic value of artistic objects written by George Birkhoff
(1933), the outstanding American mathematician (1884-1944). I was amazed to
find in Birkhoff’s writings that the formula for the aesthetics degree of an artistic
object was isomorphic to the formulas for measurement of predispositions in
chess and in business. Although cursory examination revealed little in common
among these three structures, deeper consideration showed me that they are
surprisingly similar.
Needless to say, the issue is not the simple assertion of the formal similarity
of these structures. From the history of science, we know that the homogeneity of
mathematical formulas can be used as a pretext for pronouncing a hypothesis on
the homogeneity of the phenomena concealed behind them. Just that sort of phenomenon took place in the nineteenth century when James Maxwell (1831-1879)
discovered the common nature of electric, magnetic, and light waves on the basis
of the homogeneity of the system of differential equations describing these waves.
Starting with such an understanding of the relations between mathematics
and corresponding phenomena in different systems, I began to search for a
common structure beyond the formalisms in chess, business, and art, formalisms
that appeared independently during the first half of the twentieth century. I found
that in these cases we are dealing with predispositions— the structures that are not
completely and consistently linked with goals yet, at the same time, are somehow
organized. Thus, I assumed that in the light of the contemporary view of a chess
game and a firm’s behavior, it might be beneficial to search for an analogy

between the criteria used to evaluate a position in chess, a company’s (or a
country's) strategic position, and an aesthetic measure of a piece of art.
I understood that in chess and economics a predisposition (a value of a
position) is simple because it is based primarily on concrete components
concerning the given field and rational thinking. When one moves to artistic
objects, the situation concerning measurement of its predispositions becomes
much more complicated. Furthermore, a variety of artistic means (metaphors,
allegories, rhythms, etc.) and human feelings are additionally involved in a
position of an artistic object.
On the basis of the above-mentioned statements I decided to take the risk: to
elaborate my approach to the category of beauty.
I have tried to write the book in a style that resembles a predisposition, that
is, in such way that the reader can treat it as incomplete completeness, as a
finished work that has a potential for further creative development in unknown
ways. Here we face a difficult question: “What does it mean to be a finished
piece?” To a large extent, the answer to this question is subjective—it depends on
the subjective view of the perceiver. My feeling is that this book is a complete
piece in one sense, because at least different parts of the book are integrated by a
pivotal idea concerning my understanding of beauty. It is an incomplete piece in a
different sense, because these parts are not strongly bonded with each other in one
line and they leave free space for different kinds of interpretations by the reader.
In other words, I tried to be like a composer who represents his finished musical
opus in such a way that leaves space, including cadenza, for its creative
development (via interpretation) by the performer; or to be like a good planner
who prepares a plan in such way that allows managers to develop it creatively.
Such a style of writing has its negative aspects because it assumes that the
reader is creative. Maybe the lower the creative potential of a person, the easier it
is for him/her to have a text that is complete and consistent and convergent to one
interpretation. The two extremes, modern poetry and textbooks for vocational
schools, are examples to confirm this last statement.
Certainly, in the process of writing this book I faced serious problems
concerning the validity of my concept.iii I cannot claim that my books and articles
(see the Bibliography), presentations at conferences, and seminars received a
reasonable resonance. Only in a limited number of cases did I receive a positive
reply to my ideas concerning beauty. I understand that the reaction is normal for

novel ideas.iv But it did not exclude the necessity to judge for myself the validity
of my concept.
It seems, the greater the novelty of a concept, the higher the role of internal
criteria for judgment of its elaborations. This statement is especially relevant to
the starting stages of the development of these elaborations. On the one hand,
such an opinion is stipulated by the impossibility for an author of formulating
clearly and explaining his/her concept. Yet, at the same time, members of the
establishment (and other people also) could not properly evaluate a new concept. I
cannot accept the axiom that an author can always explain a new concept, even if
it is great, to an established figure in the relevant field.v
Now, what is the essence of some internal criteria for judgment of novelties
that I have used trying to develop my hypothesis of beauty?
The first such criterion is related to the possibility in an extreme case to
reduce the new idea to the old ones. Such a criterion was used in physics for the
analysis of the relations between Newton’s and Einstein’s concepts of the
dynamics in the universe.
Attempting to determine for myself the validity of my concept of beauty, I
have used the same internal criterion. In other words, I tried to find out to what
extent my formal presentation of beauty could be reduced in an extreme case to
the classical evaluation of a given system’s state that is completely and
consistently connected with the other states of the system. The function that
measures the value of a position in its linear approximation contains as
independent variables material and relational components with corresponding
coefficients as partly conditional values. The weight function that measures the
value of a state in a protracted system, completely and consistently connecting all
of its states, includes as independent variables only material components with
coefficients as fully conditional values, i.e., Lagrangean multipliers. A reader who
is able to compare the shape of the weight function to measure a predisposition
and the Chebyshev’s linear polynomial to measure the value of a state in a search
for the optimal value of a function could precisely understand this last statement. f
or evaluation
The second internal criterion that can be used by its creator to evaluate a new
concept concerns the possibility of using the new concept for solution of an old
unsolved problem or at least to shed light on a new approach to it. I can claim that
I have found such an old unsolved problem, the Index of Growth, described in the

beginning of this section. And I assume that I have found a new approach to its
solution based on the concept of a predisposition (see my [1992] book).
As I reach the end of the Introduction, seems to me, and I want to believe,
that some motifs that have been expressed in this book could be of interest to
some people.
I will be grateful to the readers who will send me any comments. In advance I
accept any style of criticism to my constructions.
NOTE

PART I. THE MEANING OF BEAUTY

1. WHAT IS GOING ON IN THE FIELD OF BEAUTY?
MY APPROACH TO BEAUTY: SOME GENERAL COMMENTS
Does Definition of Beauty Exist?
The first question that appears along the way to the elaboration of the concept of
beauty is the existence of a definition of beauty. If such a definition does not
exist, the efforts to elaborate the concept of beauty become meaningless.
In this regard, I would like to remind the reader that great successes in
science are not confined to providing solutions to problems posed—-they also
accrue to those who can show that a certain problem does not have a solution.
From this standpoint, nineteenth-century science differs significantly from that of
the eighteenth-century. The 1700’s witnessed a whole series of great scientific
discoveries and inventions that produced in some a powerful illusion that
purposeful and deliberate coordination of all these discoveries and inventions
could offer boundless opportunities for bettering the lot of humanity. And this
concerns not only engineering, where, for example, the idea of a perpetual motion
machine was very popular, but also social systems, where people believed in
creation of ideal social entities like utopian communes and communist societies.
The development of science undermined these illusions. Instead of finding
"final solutions" by a "last stroke," the development of science oriented the great
minds to the step-by-step increase of the efficiency of engineering and social
systems.
The advent of the nineteenth century saw the appearance of monumental
theoretical breakthroughs in thermodynamics that proved the impossibility of
creating a perpetual motion machine. The hopes of many inventors to eradicate
energy shortages were dashed. Instead of devoting their time and energy to
finding that final stroke that would make the creation of a perpetual motion
machine a reality, scientists and inventors had to become meticulous sluggers
striving for gradual increases in the efficiency of engines.

Still, my principal concern here is with a revolutionary role played by the
concept of impossibility and an urgent need to see it further developed for
application in many other fields.
Ever Plato we see two opposite views concerning the possibility of defining
beauty. In accordance with one of these views, it is impossible to define beauty
because it expresses the internal unity of parts that cannot be verified: we can
grasp only the phenomenological presentation of beauty.
It seems to me that such an opinion arises from a general philosophical
problem related to such categories as substance and structure. The category of
structure pushed out of science the category of a substance that pretended to have
a ubiquitous, all embracing internal essence and to stipulate the observable events.
For example, phlogiston in chemistry and labor in the economic theory of value
have been treated as such substances.
Many chemists in the seventeenth century considered phlogiston as an
immaterial “principle” rather than as an actual element that participates in the
process of burning. Even later on, when oxygen was discovered, some chemists
continued to treat it as phlogiston.
In accordance with Karl Marx (1818-1883), value is a substance. It is based
only on labor expenditures and "not an atom of matter enters into its
composition." As he said in an artistic manor, "The reality of the value of
commodities differs in this respect from Dame Quickly, that we don't know
'where to have her'."(1887, p. 55). Even labor is measurable by the hours of work;
value as a social category does not materialize. The related phenomenon that is
observed concerns prices. Being the monetary expression of value, prices rotate
round their value.
An opposite view to the substance approach in chemistry and economics
relates to the concept of structure. The great chemist Antoine Lavoisier (17431794) explained that combustion is not the result of the liberation of a
hypothetical fire principle, phlogiston, but the result of the combination of the
burning substance with a newly discovered element—oxygen. Alfred Marshall
(1842-1924) in economics analyzed and synthesized the value of a commodity.
This value has two sides: the cost and the benefits. The cost of a commodity
involves along with labor all factors of its production (natural resources and
capital); the benefits are based on the utilities of commodities that are comparable
between themselves.

Certainly, the involvement of unlimited relations between the material
components and even between the relations themselves in a structure brings us to
the understanding of the infinite possibilities of development of a structure. From
this point of view, I see the value of the Kantian statement of existence of a thingin-itself.
Because the structure of any category can develop infinitely, it could appear
that a category is diffusing, becoming amorphous and thus indefinable. The same
concerns beauty, because it is also linked with an infinite number of different
aspects of the developing world.
Such an opinion concerning the existence of a definition of beauty is
widespread. Pavel Simonov (1991), a well-known Russian scholar in the field of
physiology, psychology, and art, says:
To define by words what stimulates us to accept an object as beautiful is
incomprehensibly difficult. Beauty escapes us as soon as we try to explain it by
words, transform it from the language of images into the language of logical
concepts. “Phenomenon beauty, writes philosopher A. B. Gulyga, “contains in
itself some mystery that could be revealed only intuitively and is not
approachable by a discursive thinking.” “The necessity to distinguish ‘science’
and ‘humanities’ (the kingdom of science and the kingdom of values—P.S.)”—
continues the thought by Gulyga by L.B. Bazhenov,—is unavoidable, arising
from the differences between thoughts and feelings. A thought is objective,
feelings subjective. Certainly, we could make feelings an object for a thought,
but in this case feelings disappear as feelings. Any objective description cannot
replace a subjective reality of feelings.

It seems to me that it make sense to assert that it is impossible or at least
tremendously difficult to give a definition of a category that is expressed in
feelings. It is especially difficult if we want to measure the category objectively.
One can witness such difficulties in economics concerning the category of utility
of consumer goods as it was implanted in models of equilibrium-optimality. The
solution of the problem was done in two steps. In the first step the meaning of the
category of utility was clarified as the possibility of direct measurement the
usefulness of different goods. In the second step it was assumed that this
measurement is going on intuitively by each consumer. Phenomenologically it
was expressed via buying-selling actions subject to the existing prices and
incomes. Eugene Slutsky (1915) had proved that the demand function of a
consumer based on the latest information could be converted to a utility function
that is directly oriented to measurement of the utility of different goods.

It seems to me that my approach to beauty can also be treated as a two-step
approach. In the first step I find the core of beauty out of the domain of feelings;
the involvement of feelings makes this category richer but this the next step that I
will discuss later on.
Moreover, I agree in principle that it is impossible to offer an exclusive
definition of any category. But it seems to me that this does not preclude us from
fixing the present knowledge of a category and granting it a certain definition.
Constructively speaking, a sufficient condition to fix a certain category is the
possibility of using it to solve to problems associated with it. The definitions of
such mathematical categories as function and derivative show that the existing
definitions are sufficient for many applications, but still they continue to develop.
In the frame of the accepted definition some modifications could even be offered,
absorbing new components.
Certainly, such an approach to creating definitions of a category does not
preclude the appearance of its new definitions. Expressing my general attitude to
the elaboration of definitions of a certain category, I could say that I consider
myself a proponent of a pluralistic approach to the solution to this problem. In
accordance with this approach, the attempts to find an exhaustive definition are
put aside. Instead, a pluralistic mechanism is formed to search for a definition of a
given category. First, we create a manifold of categories that expands with our
knowledge; second, one of these categories can be chosen depending on the
objective of the “consumer”; third, after we apply the chosen category we observe
whether it meets the requirements; and fourth, if the chosen category is found
deficient for whatever reason, it can be replaced by others selected from the
expanding manifold. At the heart of such a pluralistic mechanism is the creation
of an ever-expanding manifold of categories.
About the Importance of the Category of Beauty
If one assumes that a category of beauty can be defined by a pluralistic
mechanism, the question: "Is this category important?" does not disappear. If this
category is not important and may be even harmful, why do we have to spend
time on the search of its definitions?

A modest point of view—that the category of beauty only lost great
importance in the field of aesthetics—is expressed by Jerome Stolnitz, the author
of the article “Beauty” in The Encyclopedia of Philosophy (1972):
Until the eighteenth century, beauty was the single most important idea in the
history of aesthetics. One of the earliest works in the literature of aesthetics, the
Hippias Major (probably by Plato), was addressed to the question, “What is
beauty?” Around this question most of later thought revolves. The treatment of
the other major concept, art, when it is not ancillary to that of beauty, lacks
comparable generality, for it is often restricted to a single artistic form or genre, or
its theoretical status is equivocal, because art is taken as identical with craft or
skill. The modern notion of the fine arts did not appear until the eighteenth
century and, more important, it was then too that the concept of aesthetic
experience was first formulated systematically. As a consequence, beauty lost its
traditional centrality in aesthetic theory and has never since regained it.
The American philosophical establishment in the last several decades
expressed even a more negative attitude to beauty than Stolnitz. The category of
beauty has been ignored, and for a significant period of time this category has
been omitted in writings of many "aestheticians."
One of the leading philosophers in the field of art, Arthur Danto, in his article
“What Happened to Beauty?” (1992), emphasized “a kind of shift in recent
artistic direction, from the active pursuit of beauty to its disregard and even
repudiation, as artists turned their energies to political rather than aesthetic
pursuits” (p.418).
Elaine Scarry in her book (1999) described very well these political reasons
for disregarding beauty. She also introduced an interesting discussion around two
reasons for disregarding beauty, trying to show that they are contradictory.
The banishing of beauty from the humanities in the last two decades has been
carried out by a set of political complaints against it.
The political critique of beauty is composed of two distinct arguments.
The first urges that beauty, by preoccupying our attention, distracts attention
from wrong social arrangements. It makes us inattentive, and therefore
eventually indifferent, to the project of bringing about arrangements that are
just. The second argument holds that when we stare at something beautiful,
make it an object of sustained regard, our act is destructive to the object. This
argument is most often prompted when the gaze is directed toward a human face
or form, but the case presumably applies equally when the beautiful thing is a
mourning dove, or a trellis spilling over with sweet pea, or a book whose pages
are being folded back for the first time. The complaint has given rise to a

generalized discrediting of the act of "looking," which is charged with "reifying"
the very object that appears to be the subject of admiration. Whatever merit
either of these arguments has in and of itself, it is clear at the outset that they are
unlikely both to be true since they fundamentally contradict one another. The
first assumes that if our "gaze" could just be coaxed over in one direction and
made to latch onto a specific object (an injustice in need of remedy or repair),
that object would benefit from our generous attention. The second assumes that
generous attention is inconceivable, and that any object receiving sustained
attention will somehow suffer from the act of human regard. Because the two
complaints so fundamentally contradict one another, evidence that can be
brought forward on behalf of the first tends to call into question the accuracy of
the second; and conversely, evidence that can be summoned up on behalf of the
second works to undermine the first. (pp. 57-59)

Alexander Nehamas in his article (2000) has made analogous statements
concerning the disregard of beauty:
Beauty is the most discredited philosophical notion—so discredited that I could
not even find an entry for it in the index of the many books in the philosophy of
art I consulted in order to find it discredited. Even if I believe that beauty is
more than the charm of a lovely face, the seductive grace of a Mapplethorpe
photograph, the symmetry of the sonata form, the tight construction of a sonnet,
even if it is, in the most general terms, aesthetic value, I am not spared. For it is
the judgment of aesthetic value itself-the judgment of taste—that is
embarrassing. It is embarrassing ideologically, if to be able to judge
aesthetically you must be educated and learned and if, as Pierre Bourdieu
claims, "it is because they are linked either to a bourgeois origin or to the quasibourgeois mode of existence presupposed by prolonged schooling, or (most
often) to both of these combined, that educational qualifications come to be seen
as a guarantee of the capacity to adopt the aesthetic disposition." And it is
embarrassing morally, if, as Martha Nussbaum asserts, the aesthetic and the
moral coincide, if "the activities of imagination and emotion that the involved
reader performs during the time of reading are not just instrumental to moral
conduct, they are also examples of moral conduct, in the sense that they are
examples of the type of emotional and imaginative activity that good ethical
conduct involves" and if, when a work of art is marred by what she calls "ethical
deficiencies," "we may. . . decide to read [it] for historical interest or for
rhetorical and grammatical interest." The aesthetic judgment collapses into an
instrument of political oppression or into an implement of moral edification. In
either case, beauty disappears. It is either the seductive mask of evil or the
attractive face of goodness (p.1)

I share the opinions of the above-mentioned writers concerning the reasons
that caused the disregarding of beauty. But I am looking at these reasons from
another angle that is based on my understanding of the concept of beauty.
Certainly, I understand that the reader unfamiliar with my concept of beauty may
have difficulty grasping my critical arguments. But I will try to do my best.

Let us start from the first reason for disregarding beauty, which concerns the
emphasis on art in its content.
The question that is often raised in this connection: “Is only a form of an
object relevant to beauty, only its relational components, or does beauty also
involve some content’s components—material components?” If one assumes (like
Gottfried Leibniz), that any material component in turn is a clot of relational
components, then any being can be reduced eventually to relations—a form. But
even under such conditions, it is expedient to divide all the components of a
system into material and relational. One can identify any fixed set of discrete clots
of relations material components and later on establish relations between the
material components.
The material and relational components are correspondingly relevant to such
philosophical terms as content and form. It seems that "the aestheticians" talking
about beauty have mainly emphasized the form. To save beauty as a form, they
sometimes even think that beauty unites very good content and very good form.
No doubt such a combination of content and form can occur. Certainly, two other
combinations, like bad content and bad form, and good content and bad form, will
be related to different degrees of ugliness. The difficulties concerning the degree
of beauty appear in a combination where the content is not good but the form is
good. In this situation we see a great split of opinions concerning beauty. For
many people a disgusting content of a piece of art will be sufficient to disregard it.
We have recently observed the anger of many people who hated the exhibition
"Sensation" by young British artists at the Brooklyn Museum of Art. But people,
depending on the degree of their appreciation of the importance of form, might
sacrifice the content, especially if the form is very challenging.
This situation reminds me of a positional sacrifice in chess. For a novice in
chess only the material components, the pieces, have a value; the relations
between the pieces, the positional components, are meaningless. A sophisticated
chess player will pay enormous attention to the set of positional components, to
the extent that he could sacrifice some material so as to improve the value of the
positional components and as a result the value of a position as a whole.
Certainly, this sacrifice has its limits and requires a highest level of qualification
in the chess player. Certainly, the understanding of this sacrifice at the moment of
its occurrence is only available to highly skill chess players (see more about this
in Chapter 7).vi

So, if a piece of art includes a political content that is disgusting from the
point of view of the current political situation, it could not undermine the beauty
of the piece if we also take into account that the value of this content is stipulated,
not in conditional values (i.e., from the current pragmatic point of view), but in its
influence on development measured in unconditional values. (I again appeal here
to Chapter 7, where we vividly see that in chess there are two sets of values, the
conditional and the unconditional, and their usage for measuring the values of
pieces corresponds to current and long-range situations respectively.)
From this point of view I try to be critical of another argument about
disregarding beauty. This argument is related to the role of the current situation in
which beauty is judged. Maybe, "when we stare at something beautiful," we
should begin the evaluation in unconditional values and pay less attention to
current conditional evaluation. Certainly, we can treat this situation as a sacrifice
of current needs for future development. To what extent this sacrifice is
reasonable depends on many factors and whose analysis is beyond this text.
One more comment concerning the role of the content and form in the
elaboration of a predisposition. The position of an object can be viewed from very
different points of view. From each point of view one can determine to what
extend this position is oriented to development or degradation. For example, a
predisposition of a cell of a body could be recognized as oriented to degradation
at that and therefore be treated as ugly. The other view on the same predisposition
of the cell will be oriented to early diagnostic that could help to prevent a diesis;
in this case the predisposition of the cell will be oriented to development and
could be treated as beautiful.
This statement can be illustrated by a statement by Stefanie Jeffrey, chief of
breast surgery at Stanford University School of Medicine, who is doing breast
cancer research using new methods based on molecular biology. As she said “The
beauty of these molecular signatures is that we may be able to define which
tumors are the dangerous kind and who would need treatment" (Sober, 2002).
Certainly, all kinds of malignant breast tumors are mainly treated by expensive,
toxic therapy independently to what extend these tumors are dangerous.
So, let me return to the retreat concerning the elaboration of a concept of
beauty. This retreat did not eliminate aesthetic judgments. The category of beauty
was replaced by a set of criteria that allow for judging the value of a piece of art.
The article on beauty in the Encyclopedia Britannica (2002) says:

Moreover, in spite of the emphasis laid by philosophers on the terms beautiful
and ugly, it is far from evident that they are the most important or most useful
either in the discussion and criticism of art or in the description of that which
appeals to us in nature. To convey what is significant in a poem we might use
such terms as ironical, moving, expressive, balanced, and harmonious. Likewise,
in describing a favourite stretch of countryside, we may find more use for
peaceful, soft, atmospheric, harsh, and evocative, than for beautiful. The least
that should be said is that beautiful belongs to a class of terms from which it has
been chosen as much for convenience’ sake as for any sense that it captures
what is distinctive of the class.

Salvador Dali (1965) using a 20-point scale assigned the following
characteristics to an artistic object: technique, inspiration, color, subject, genius,
composition, originality, mystery, and authenticity. Dali made a comparative table
of values of eleven renowned artists, including himself. Upon summation of the
value of the assessments, first place was taken by Vermeer; he was followed by
Raphael, Velasquez, da Vinci, Dali, Picasso, and Mondrian.
In analyzing specific features of Japanese art, Vsevolod Ovchinnikov (1971)
emphasized some general characteristics inherent in Japanese vision of beauty.
Though more concrete than those of Dali, Ovchinnikov's characteristics were
vague and indistinct. Ovchinnikov noticed that the Japanese have introduced four
concepts in the measurement of beauty: sabi, wabi, sibui, and yugen. Sabi
characterizes oldness, naturalness manifested in the stamp of time on the object.
Wabi is the absence of garishness, the wisdom of restraint. Sibui is a timeless
quality of the traditional, a combination of sabi and wabi. Yugen is the mastery of
suggestion, the charm of hidden insinuation. Working out the quantitative
characteristics of these components belongs to the sphere of intuition.
One must admit that such a rough subjective evaluation of a work of art
based on a small number of features does not allow one to find a strong and
complete analytical description of an aesthetic structure. This makes it impossible
to comprehend the essence of the deep relationships existing between the
components of an aesthetic structure and its values. (For a deeper understanding
of the multi-features approach to measuring beauty I refer the reader to Chapter 5
concerning beauty in mathematics.)
So, if one uses several features to judge the value of an object, one has to
integrate them in one-way or another, (see more in chapter 4). But, as usual, the
authors who offer such a multi- features attitude to aesthetic evaluation decline an

explicit way to commensurate these features. Rather, they do it implicitly via
intuitive human feelings, avoiding a rational stage.
Only in the last few years one can observe the revival of the category of
beauty in the American philosophical literature; the revival was predicted in the
1980’s by the well-known art critic Dave Hickey (1993). It is important to
mention the books by Stephen Ross (1996-2001), the collection of articles
Uncontrolled Beauty edited by Bill Beckley with David Shapiro (1998), the book
by Elaine Scarry (1999), and the articles by Stephen Ross (1998) and Alexander
Nehamas (2000).
All of these publications contain some fresh aspects on the category of
beauty: But I did not find in these publications a new conceptual understanding of
the category of beauty: new paradigms, along with radical new methods of
elaboration of this category. Unfortunately, all this work was done in the realm of
known paradigms and methods.
Thus, I took courage to revive the initial importance of the category of
beauty.
My Definition of Beauty: A Brief Introduction
I try to view beauty as a phenomenon in a protracted (dynamic) disjointed
system. This phenomenon is related to a stage of a protracted system where "time
is out of joint," where we cannot link the given stage with other stages in a
complete and consistent way; but we can organize the given stage enough to find
the degree of its influence on future development.
Malcolm Browne in his article in the New York Times (July 6,1993)
mentions that Dr. Hoffman seeks out hidden beauty in his research in chemistry,
even when it comes to practical applications such as metals used in catalytic
converters. Hoffman's concept of beauty revolves around the concept of
symmetries and asymmetries in complex molecules which is essential for
predicting the chain of chemical reactions (in 1981 Hoffman received Nobel prize
in chemistry for his work on the predictive power of these symmetries in chemical
transformations)
So, the role of the above-mentioned intermediate stage in disjointed systems
is to create a predisposition for future development. Its structure includes a set of
material and positional components (together a position) that are weighted in

unconditional values. The evaluation of a position could be called a
predisposition. In formal terms, a predisposition is the value of a weight function
concerning a position, and the structural components of a position are the
arguments (independent variables and their coefficients) of this function. If the
variables are measured in their own units and coefficients in beauts per unit, the
value of this weight function could be called beauty. Thus, I use the term beaut as
the term for the unit of measurement of the weights (importance) of the arguments
of the weight function that expresses a predisposition.
In this sense beauty is a value. As Harold Lee (1957) mentions:
The expressions "such and such is value" and "such and such has value" are
never equipollent in the semantic usage here advocated. It is correct to say
"beauty is value (aesthetic value)," but never "beauty has value." Similarly, it is
correct to say "the sunset is beautiful (valuable aesthetically or having aesthetic
value)," but never "the sunset is beauty." If one says, "x has value," the term
"value" refers to a characteristic or property of the object x. This statement also
is semantic. It gives the designatum of "value" and says nothing about its
ontological status. As far as we have gone, the designatum may be an empty
class, an illusion, or what have you.
To sum up: "value," a noun, is the name of a characteristic or
property of an object. The adjective form "valuable" asserts that an object has or
possesses the property. Even as I say that an object possesses redness (noun
form) and is red (adjective form), so I say that an object possesses value (noun
form) and is valuable (adjective form). Nouns for special kinds of value with
their adjective equivalents are: "beauty-beautiful," "goodness-good," "utilityuseful," "holiness- holy," "justice-just," and so on. (p.182)

Now, concerning the fullness of beauty: the fullness of the set of components
that are involved in the weight function. There is a core in this way—a set of
material and relational components and their unconditional evaluations given in a
logical way. The involvement of artistic means and feelings in a predisposition
increases its fullness. So a full category of beauty can be treated as "a core
dressed in artistic means and passed along with rational values via feelings."
Here we face the following dilemma. One option is to use the definition of
beauty in a broad sense, as measurement in certain units of a predisposition to
development independent of its fullness. Such an approach makes it possible to
see the common features of beauty, to treat beauty as a phenomenon that is
isomorphic to any protracted system where "time is out of joint" and certain
conditions of its organization are fulfilled.

The other option is to use the term beauty for cases where the logical part of a
predisposition is enriched with artistic means and feelings. The logical part of a
predisposition in this case requires a special term. This approach is closer to the
present perception of beauty because the latter usually involves artistic means and
feelings; but one has to keep in mind that this perception of beauty lacks
understanding of its core.
Now consider the magnitude of beauty. It assumes that beauty can be
measured. The expression “measuring the immeasurable” (or its paraphrases),
which is relevant to measure beauty, is widely used (the HotBot on the World
Wide Web keeps a file of 433 sources under this expression) as in relation to art
(e.g., Louis Kahn, 1986) and to other fields, in particular to religion (e.g., O'Neil,
1980). But the phrase is mainly an aphorism and has not been broadly and deeply
developed.
The elaboration of the magnitude of beauty requires terms relevant to
different degrees of different parts of a predisposition. Such linguistic variables as
just interesting, interesting, and very interesting could be used for the logical part
of beauty; good-looking, impressive, and fantastic for the artistic means; and fair,
handsome, and lovely for the feelings.
Pretty and nice are used as degrees of the value of the weight function of a
predisposition as a whole preserving beauty for the highest level of its degree.vii
As a matter of fact, the approach of Webster's New World Dictionary to
certain degrees of beauty is very similar to my last statement:
beautiful is applied to that which gives the highest degree of pleasure to the
senses or to the mind and suggests that the object of delight approximates one's
conception of an ideal; lovely refers to that which delights by inspiring affection
or warm admiration; handsome implies attractiveness by reason of pleasing
proportions, symmetry, elegance, etc. and carries connotations of masculinity,
dignity, or impressiveness; pretty implies a dainty, delicate, or graceful quality
in that which pleases and carries connotations of femininity or diminutiveness;
comely applies to persons only and suggests a wholesome attractiveness of form
and features rather than a high degree of beauty; fair suggests beauty that is
fresh, bright, or flawless and, when applied to persons, is used esp. of
complexion and features; good-looking is closely equivalent to handsome or
pretty, suggesting a pleasing appearance but not expressing the fine distinctions
of either word; beauteous, equivalent to beautiful in poetry and lofty prose, is
now often used in humorously disparaging references to beauty—ANT. ugly

Table 1.1. Different Degrees of Value of a Predisposition’s Weight Function.
Degree of
value
Low
Middle
High

Part of a predisposition
Logical
Just interesting
Interesting
Very interesting

Artistic means
Good-looking
Handsome
Lovely

Whole
predisposition
Feelings
Fair
Impressive
Fantastic

Nice
Pretty
Beauteous

Keeping in mind my definition of beauty, let me elaborate some definitions
that are related to my vision of aesthetics and art.
By the aesthetic method, I mean a procedure of transformation of potentials
represented as predispositions.
By aesthetics, I mean a metaconcept that deals with the formation of beauty
and aesthetic methods.
Beauty, aesthetic method, and aesthetics can be unified by the term aesthetic
theory.
By art, I mean a field of activities that deals with the creation of any
imaginary system by a synthesis of any imaginary methods. Imaginary systems
that are permeable by experimental methods belong to science. Religious systems
belong to imaginary systems that are irrelevant to permeable systems because
they cannot be verified by experimental means. Art deals with both types of
imaginary systems. Certainly, this definition of art is very superficial.
There are many respectful authors whose articles and books on art
contributed to a better understanding of what distinguishes art from science. It is
not my intention to discuss them in the present book—this should be a topic of a
different research. I just would like to propose my approach to art from the point
of view of systems thinking—the method that is basic for the current study.
Before switching to the systems approach to art as a field of notion, I would
like to introduce V. Ulea’s understanding of art as linked directly to a formation
of a new structure never observed in other fields, namely—the implied space.
Ulea distinguishes between the space of action and the implied space in a
following way.
The space of action is structured from time, space, and characters explicitly
determined by the artist. The space of action is linked to particular events
occurring to particular characters in particular circumstances as they are described
in the text. The implied space is a complete invention of the interpreter who,

applying different styles and methods, creates a new wholeness linked with the
mythopoetics of the artistic work. The implied space deals with symbolism that is
not directly linked to the plot development.
Ulea writes in her book (2002):
Using different styles and methods, the interpreter establishes efficient and
semi-efficient linkages between artistic and nonartistic structures; as a result,
new objects appear to form an implied space. Both the implied space and the
space of action have a degree of abstraction; for the space of action, it would be
a more general view of its particular mechanisms of development, while for the
implied space, it would be an abstract representation of its concrete structures
and their interactions.

Ulea emphasizes that it is necessary to differentiate between the implied
space and the subtext in the following way. In criticism, the subtext often includes
everything that is implied in a literary text; to me, however, the subtext concerns
only the interpreter’s conclusion of the text; 14 the creation of a new space belongs
to the implied space formed through various artistic devices, such as allegory,
symbols, and metaphors. On the level of the implied space, an interpreter
generates new entities that appear as a result of his or her own valuations of the
material and relational components defined in the space of action.
Thus, the implied space is generated by new entities (destiny, Arcadia, and
the like) that are not present in the space of action; they are “products” of the
interpreter’s evaluation of material and relational components in the space of
action. As a result of such evaluations, new intertextual associations are
established, requiring integration into a whole. In addition to allusions to
mythology, there can be allusions to any other source, both artistic and
nonartistic, including the interpreter’s own newly created structures elevated to
the level of myth. The creation of myth is a prerogative of the implied space that
serves to build a scale of unconditionality upon which structures of the space of
action will be weighed.
Each writer has his or her own technique of creating semi-efficient linkages
between the space of action and the implied space; therefore, there cannot be a
general rule of “switching” from one level of abstraction to another. As will be
shown below, however, there is a methodology of establishing the transitional
steps from one space to another, which can be described as a search for a “bridge”
between the spaces and a further investigation of where it leads.” (pp.23-24)

Talking about myth as a basis for the implied space, Ulea emphasizes that
unlike legend or fairytale, myth to her is “is concerned with general mechanisms
ruling the universe rather than with particular principles organizing human
relationships and daily life.” (V.Ulea, 2002, p.23.)
The creation of myth is a prerogative of the implied space that serves to build
a scale of unconditionality upon which components of the space of action will be
weighed. In addition to mythology, there can be allusions to any other source,
both artistic and non-artistic, including the interpreter’s own newly-created
structures elevated to the level of myth in the sense explained above.
Both the implied space and the space of action have a degree of abstraction;
for the space of action, the abstraction would be a more general view of its
particular mechanisms of development, while for the implied space it would be an
abstract representation of its concrete structures and their interactions. For
example, a more general representation of the space of action in Romeo and Juliet
would be the struggle between love and hate inherent in mankind. In the implied
space, one can talk about the interaction between inner and outer forces as an
abstract representation of fate and chance.
The transition from space of action to implied space occurs through one’s
associative net of allusions, generated by one’s subjective evaluation of material
and relational components forming the space of action.
The artistic space is an integration of the space of action and the implied
space. On this level of the analysis the influence of the universal forces on
particular characters is discussed. The artistic space is concerned with two basic
questions. The first one is linked to the characters’ position in the eternity, and the
second one is a matter of discussion of characters’ decision-making in their
struggle with outer forces. The analysis of the artistic space, therefore, deals
primarily with the questions of fate, chance, and predisposition. The integration is
based on both the characters’ predisposition in the space of action and the
symbolism linked to the implied space. It is very important to stress here that
ignorance of one of the spaces impoverishes one’s understanding of the artistic
whole and leads to more trivial conclusions about the outcome.
At this point, it seems that the outcome of Romeo and Juliet has been
traditionally approached from the point of view of the implied space, i.e. from the
point of view of the mystical forces, stars or misfortune, ruling the characters’
fate. The characters’ predisposition to failure, their inner inability to make the

right decisions and to act properly, as well as the interaction between the inner
and the outer forces has never been a focus of a thorough analysis. This explains
the fact that in literary criticism, the outcome of Romeo and Juliet has been
interpreted exclusively as the influence of the mystical outer forces. Such an
interpretation, it seems, would be a simplification of the deep philosophical ideas
inherent in Shakespeare’s tragedies.
Let us now present a more systemic definition of the field called art in order
to reveal its specifics from the point of view of the multidimensional systems
approach.
From the functional aspect, art is oriented exclusively toward development of
the creators’ imagination. It teaches the creators’ mind how to fly from one state
of the system to another, overcoming all gaps and abysses in a non-programmed
way. Science, on the contrary, is concerned with elaboration of a strong logic that
would present all statements in succession.
From the structural aspect, art is, first and foremost, distinguished by the
existence of: a) two types of space b) the third operator, and c) artistic devices.
For the scientific work only the latter can be sometimes used in order to
invigorate the monotony of scholarly research. Artistic devices, however, will
play an applied role of decorative means directed toward better emphasis of the
key points. Carus Lucretius’ book Rerum Natura (1996) could serve as an
example of such usage of artistic devices in the scientific text.
From the operational point of view, art assumes the amalgamation of
different methods of creation with the emphasis on predispositioning. Science
utilizes mainly the programming and combinational methods.
From the operatorial point of view, art assumes several types of operators
that are involved in creation: the narrator (in prose)/ lyrical hero (in poetry), the
storyteller, and the author. One of these operators, namely – the storyteller, can
be omitted while the presence of the other two is crucial for the artistic work. The
scientific work is limited by one operator, who is the author.
From the point of view of genesis, the work of art represents diverse models
whose verification is not required. In other words, art is not concerned with the
verisimilitude of the artistic space and as Oscar Wilde stated, life is a presentation
of art, not vice versa. Science, on the contrary, is concerned exclusively with
plausible models whose existence must be verified.

Both artistic and non-artistic systems have some basic features which are
common and, thus, allow one to apply the systems approach, taking into account
the peculiarity inherent in different systems. By the basic common features we
mean initial material and relational components along with their corresponding
dual (value) components structuring artistic and non-artistic objects.
Regarding the usage of artistic devices in non-artistic works, the latter are not
designed for arousing associations other than those, which are linked directly to
the subject of discussion. Nor do they intend to create the implied space. Except
for artistic devices, the authors of non-artistic texts also use non-artistic devices
which may resemble to a certain extent artistic devices. Such is an analogy in
scientific works. At some point, the analogy resembles comparison or metaphor,
artistic devices that also allude to other fields or objects to which a character of an
entity is juxtaposed/compared. Unlike the seemingly similar artistic devices, the
analogy requires the compared system to be embedded in the frame of the
comparing system in order to find a better solution for the former. For example, in
the economy, the problem of optimal transportation could be embedded in a
physical model (electrical, hydraulic) that would assist in finding a proper
solution, using its natural processes.viii
From the functional aspect, art is oriented exclusively toward development of
the creators’ imagination. It teaches the creators’ mind how to fly from one state
of the system to another, overcoming all gaps and abysses in a non-programmed
way. Science, on the contrary, is concerned with elaboration of a strong logic that
would present all statements in succession.
From the structural aspect, art is, first and foremost, distinguished by the
existence of: a) two types of space b) the third operator, and c) artistic devices.
For the scientific work only the latter can be sometimes used in order to
invigorate the monotony of scholarly research. Artistic devices, however, will
play an applied role of decorative means directed toward better emphasis of the
key points. Carus Lucretius’ book Rerum Natura (1996) could serve as an
example of such usage of artistic devices in the scientific text.
From the operational point of view, art assumes the amalgamation of
different methods of creation with the emphasis on predispositioning. Science
utilizes mainly the programming and combinational methods.
From the operatorial point of view, art assumes three types of operators that
are involved in creation: the narrator (in prose)/ lyrical hero (in poetry), the

storyteller, and the author. One of these operators, namely – the storyteller, can
be omitted while the presence of the other two is crucial for the artistic work. The
scientific work is limited by one operator, who is the author.
From the point of view of genesis, the work of art represents diverse models
whose verification is not required. In other words, art is not concerned with the
verisimilitude of the artistic space and as Oscar Wilde stated, life is a presentation
of art, not vice versa. Science, on the contrary, is concerned exclusively with
plausible models whose existence must be verified.
Thus, it is possible to conclude that in the frame of the given definitions
related to beauty, aesthetic method, and art, the category of beauty continues to be
the leading one.
THE PREVAILING DEFINITIONS OF BEAUTY
The Classical Definitions of Beauty
The prevailing definitions of beauty come from two great ancient Greek
philosophers—Plato and Aristotle. If Plato links beauty with creation, Aristotle
looks on this link as recreation. (Ackoff, 1981.) At first glance these two
approaches to beauty look like opposites. In fact they are complementary because
recreation can be treated as a stage of creation.ix
The prevailing approach to beauty credited to Aristotle and is expressed in
the following way in the Webster’s (1980):
Beauty—the quality attributed to whatever pleases or satisfies the senses or the
mind, as by line, color, form, texture, proportion, rhythmic motion, tone, etc., or
by behavior, attitudes, etc.

It is a very descriptive definition of beauty that does not reveal the essence of
this category, the role that it plays in the creative universe, and why in particular
in this definition beauty is reduced only to relational components—the form. In
my mind it is important to have a definition of beauty that expresses the essence
of this category and allows us to answer the question: “Does beauty involve both
relational components and material ones or limit itself to relational components,
— by the form?”
Another definition of beauty that is widely discussed by philosophers
credited to Plato, comes from the writings of Immanuel Kant (1951), who defined

beauty as “purposiveness without purpose” (“Zweeckmassigkeit ohne Zweck”).
Such a definition is applied to the evaluation of an object that is somehow
organized (purposiveness); it emphasizes the lack of any means to allow a
pragmatic assessment (without purpose).
Kant’s definition of beauty allows essential steps in penetration into the
meaning of this category. But it is not sufficient, at least because it does not bring
ideas as to how to move directly to a constructive (operational) definition of a
degree of beauty. Here we face a general feature of many philosophical writings:
to define the problem in extremes. I evaluate such attempts highly because they
allow to define the definition of the boundaries for the degree of the development
of a certain phenomenon. But until the methods to find the degree of
development of a category are clarified, the elaboration of the boundaries is often
not sufficient for the deeper understanding of the meaning of the given category.
The comparison between Kant’s and my definitions of beauty will help
clarify this last statement. As I see it, my essential step forward in the
understanding of beauty regards its degree. In its turn, the elaboration of the
degree of beauty is based on the clarification of the term purposiveness by
embedding the category of beauty in the frame of a disjointed system and the
related category of predisposition.
I have also attempted to express some thoughts concerning the importance,
comprehensiveness, and definitions of beauty. In spite of the richness of opinions
dealing with beauty, this category lacks comprehensiveness. Below I will try to
elaborate indirect and direct confirmations of this point.
Confirmation of Lack of Comprehensiveness of the Category of Beauty
Indirect Confirmations. I use two criteria for indirect confirmation that the
category of beauty lacks comprehensiveness. The first criterion concerns the role
of a historical observation in a present analysis of a certain category. In
accordance with this criterion, the more a category is developed, the lesser is the
knowledge of history required for its comprehension, that is the more the present
state of the category under investigation is absorbed into its history.
Let us compare from this point of view the categories that are used in
mathematics and philosophy, two opposite disciplines for the lay population.
Their differences on the surface can be very clearly observed from the comparison

of university courses for the majors in mathematics and philosophy. The
mathematical categories are represented in these courses mainly on the basis of
their contemporary state without reference to the history of their elaboration. A
degree in mathematics does not require a course on the history of mathematics. To
my best knowledge, only the pedagogical colleges in the former Soviet Union
required such a core course for undergraduate majors in mathematics. However, it
is difficult to imagine any student from a university whose major is in philosophy
for whom the history of philosophy is not a basic course.
As a matter of fact, university courses that deal with beauty mainly consider
the multitude of opinions on this subject along with its history, and the category
of beauty per se is less developed. As Richard Rorty (2001) mentioned
concerning the great American philosopher Willard Quine (1908-2000):
Quine once quipped that there are two sorts of people who became
philosophy professors: those who are interested in the history of philosophy and
those who are interested in philosophy. When his colleagues at Harvard (where he
taught throughout his career) tried to get him to teach historical material, he
resisted. He once did give a course on Hume, but remarked in his 1985
autobiography, The Time of My Life, that "determining what Hume thought and
imparting it to students was less appealing than determining the truth and
imparting that." His remark echoes one Carnap is supposed to have made when
asked to give a course on Plato: "I will not teach Plato. I shall teach nothing but
the truth." (p. B7)
My approach to beauty in this book is based on the approach of the second
type of philosophers in Quine’s terms.
The other indirect confirmation that the category of beauty lacks
comprehensiveness concerns the role of the method of investigation of the degree
of comprehensiveness of categories: the greater a category is developed, the lower
is the role of the method of its investigation. This criterion I borrowed from
Arnold Isenberg (1987). Below is a relevant quotation from Isenberg’s work:
The greater the degree of disorder in any subject matter, the more significant
becomes the question of method. A considerable emphasis upon method may be
a symptom of distress and stagnation; but it may also very well be the only
possible cure. Now, by any reasonable standard, the humane sciences are today
in a state of disorder. We have already remarked that the more strictly pedantic
types of historical scholarship stand in no particular need of methodological
scrutiny. (p.133)

Isenberg’s opinion can be fully applied to the category of beauty. An
established method for its investigation is far even from reasonable elaboration.
By this statement I do not want to underestimate the achievements in the field of
beauty. Nor do I want to overestimate the achievements in the field of
mathematical categories: these categories also can be further developed. I only
underscore that the category of beauty is much less developed than the major
definitions in mathematics. Certainly, there is not yet an efficient method to
synthesize different features of beauty, and it is necessary to refer to history,
which keeps in its arsenal a myriad of valuable (beautiful!!!) observations
concerning different aspects of beauty.
Direct Confirmations. Let us return to the statement that the category of
beauty lacks comprehensiveness and try to give this statement a more direct
confirmation. I refer to several sources that seem to express the prevailing
opinions concerning beauty and deserve high respect.
The article on “Aesthetics” in the Encyclopedia Britannica (2002) contains
the following comments on beauty:
terms such as beautiful and ugly seem too vague in their application and too
subjective in their meaning to divide the world successfully into those things
that do, and those that do not, exemplify them. Almost anything might be seen
as beautiful by someone or from some point of view; and different people apply
the word to quite disparate objects for reasons that often seem to have little or
nothing in common. It may be that there is some single underlying belief that
motivates all of their judgments. It may also be, however, that the term beautiful
has no sense except as the expression of an attitude, which is in turn attached by
different people to quite different states of affairs.

In the part of the article “Beauty” that is called “Conceptual and Historical
Overview” in The Encyclopedia of Aesthetics (1998), Stephen David Ross says
concerning beauty:
Despite repeated efforts to restrict its meaning, beauty continues to express
unqualified and inclusive values in art and nature as no other term of artistic
value can, linked with truth and goodness. With the understanding that ugliness,
disruption, fascination, frenzy, rapture, violence, and terror all belong to art and
nature, together with order and perfection, and with the possibility that beauty
can be understood to include these extremes within an understanding of
humanity, nature, and the divine, then reflections on art may continue to be
expressed in terms of beauty, resisting every attempt to deny truth and goodness
to art. Beauty is a term of utmost value that resists classification, together with

art, nature, truth, and the good, contributing to the endless questions that human
beings bring to nature and art. (p. 243)

And one more direct confirmation of the lack of comprehensiveness of the
category of beauty that comes not from a professional philosopher but from Mario
Livio, a well recognized physicist who is very much interested in philosophy.
Below I quote from the book (2000) by this scholar:
What is beauty? What is it that makes certain works of art, pieces of music,
landscapes, or the face of a person so appealing to us that they give us an
enormous sense of excitement and pleasure? This question, with which many
philosophers, writers, psychologists, artists, and biologists have struggled at
least since the time of Plato, and which led (among other things) to the birth of
the notion of aesthetics in the eighteenth century, is still largely unanswered. To
some extent, all of the classical approaches to beauty can be summarized by the
following (clearly oversimplified) statement: Beauty symbolizes a degree of
perfection with respect to some ideal. It is strange, though, that something which
has such an abstract definition can cause such intense reactions. For example,
some accounts claim that the Russian writer Dostoyevsky sometimes fainted in
the presence of a particularly beautiful woman. (p.14)

I want to repeat the previous statement that for the last several decades of the
twentieth century the prevailing trend in American philosophy was to ignore the
category of beauty because it could not be comprehended, but at the same time to
create a lot of objects that could be contemplated as beautiful. As Guy Sircello
(1975) mentioned,
Twentieth-century Western civilization is paradoxical because although it has
produced beauties in abundance, it has not paid serious attention to
understanding beauty. Many of its artists either ignore beauty or spurn it.
Although they have not been able to stamp it out, they have often succeeded
albeit not so often as legend pretends—in making beauty artistically beside the
point. Intellectuals and academics, who might have been expected, because of
tradition, to take the idea of beauty seriously, have usually been over impressed
by contemporary artistic programmes and have decided that beauty is culturally
irrelevant, that "nobody" talks about it anymore. This despite the fact that the
characteristic artifacts of our time—like the airplane and the freeway
interchange are among the most beautiful the world has ever known; that a
characteristic religion-surrogate of our time—spectator sport-idolizes beautiful
bodies in beautiful motion; and that almost anybody on the street is willing to
talk about these beauties. Yet even ordinary, nonintellectual, and semi-educated
people have assumed, against the testimony of their own experience, that beauty
is only "subjective" and therefore cannot be meaningfully discussed. In this they
have been supported by important philosophers, artists, and critics who have—
groundlessly—come to the same opinion. (p.3)

.
Mary Tabor in her article (1998) also confirms that in the last few years the
interest in beauty was revived.
So, my acquaintance with the recent activities concerning revival of beauty
did not change my previously mentioned opinion that not everything is clear in
this kingdom.
NOTES

2. AN ANALYTICAL VISION OF THE CATEGORY
OF BEAUTY
Below I try to elaborate an integrative vision of the category of beauty following
the major distinctive features of beauty as they have been discussed at the
beginning of the Introduction.
BEAUTY AND DYNAMIC SYSTEMS
Beauty as a Phenomenon in Disjointed Systems
Beauty is widely accepted as a non-pragmatic category, but nonetheless as
well organized. Such a phenomenon can appear in a protracted (multistage)
system if it is disjointed, that is, if the system lacks a comprehensive and
consistent linkage of its inputs and outputs.
Under these assumptions, there immediately appeared a problem: how to act
in the frame of such a protracted system. Classical methods are quite adequate in
situations where we can start at the end (the final state) and link it to the current
state in a complete and consistent manner by a fixed program, for example,
dynamic programming (even in terms of probabilities based on statistical observations of frequencies). By the same token, if there is a fixed program (for
example, a law, where extrapolation is admissible), one can start at the beginning
(the initial state) and proceed until the system reaches a signal to terminate the
procedure. For example, a writer (a poet) in the process of composing may have a
final goal, which is best expressed by the term closure (Smith, 1968). Guided by
this closure, the creator organizes the entire structure of the work, and in an
extreme case does so completely and consistently. On the other hand, the writer
may proceed without having any concrete fixed a priori image of the final goal;
he/she finds the beginnings and develops them, eventually arriving at the final
destination (Said, 1975). The writer does not stipulate this destination in advance.
He/she may even suffer from the realization that if he/she follows the admissible
behavior of the hero, he/she would be compelled to kill him in the end.

But what to do if “The time is out of joint” (Hamlet, act 1, scene 5)?
Let us consider one simple case: a system composed of the production chains
of different kinds of final goods. As man evolved there emerged
multistage production chains between nature and the final product. However, the
production chains thus formed were largely separate and relatively short. Once the
intermediate products became more versatile, this tangle of production chains was
transformed into a unified network.
As long as this network remained relatively simple, a change in any one of its
nodes could be completely and consistently traced directly to the end result, that
is, the final product. Therefore, with respect to the domain of a system, which
yields consistent and complete links between initial and future states, changes can
occur both from the end and from the beginning. This means that the process of
development is driven by a well-defined practical objective, namely, the creation
of new products or technologies that are integrated in the overall network in a
rather complete and consistent manner.
At some stage of human evolution, a question arose that marked a revolution
in the history of human development: “Why not begin parallel development from
the start?” In other words: “Why not proceed in a parallel fashion, taking any
arbitrary link as a starting point and even assuming that constructing a local
criterion that would allow that link to be integrated in a complete and consistent
manner with the rest of the network is impossible?” Tremendous benefits could be
reaped from this kind of parallel development, akin to digging a canal from both
ends.
However, this parallel development exacts a heavy toll. The problem is that
at the beginning the potential worth of any given undertaking may be entirely
unclear. For this reason, investment in the initial link can easily lead to a dead
end.
To help the reader understand this problem I comment on it in the context of
the so-called Janus process. Janus, as the patron of beginnings and endings, has
two faces looking in opposite directions: one in front, the other at the back of his
head. Thus, the Janus process denotes a process where the changes in the system
are triggered both at the end and at the beginning.
More than any other system, the history of mathematics has exhibited such
two-ended development, (see Chapter 5). One end was the need to solve practical
problems. The other was the desire to explain the harmony of numbers and lines

as such. Contrary to the pragmatic Egyptian mathematicians, the Greek
mathematicians, Euclid, and in particular Pythagoras and his followers professed
the purity of mental constructs and aloofness from reality.
Certainly, such a type of development of raises a lot of difficult problems for
mathematics. One of them is the judgment of an unsolved problem that starts from
the beginning.
A famous example of this situation is the problem of Euclid's fifth postulate,
which for a long time seemed a minor scholarly issue. Only in the nineteenth
century did several mathematicians resolve this problem. Its solution had a
revolutionary impact on mathematics and its applications, shaping in particular
the mathematical apparatus for Einstein's relativity theory (1961).
One can observe analogous situation in paintings. The artist can start from the
end. In this case we have concrete painting typical for the academic style or even
for artistic photography. Painting can also start from the beginning without the
artist’s seeing its links with the final concrete product. In this case we are facing
abstract painting. Although all great artists recognized abstract qualities, for a
long time they were considered subordinate. Only in the twentieth century,
beginning with the work of Wassily Kandinsky (1866-1944), Piet Mondrian
(1872-1944), and Kazimir Malevich (1878-1935), did abstract painting assert its
independence. All these developments have led to different forms of synthesis of
abstract and concrete structures, to the mutual benefit of both.
Certainly, as soon as we start from the beginning in a disjointed protracted
system, the basic problem we face concerns the criterion of judgment of the
validity of the first steps. Here I want to make a preliminary remark. A typical
mistake that occurs during these judgments is the attempt to measure the value of
the objects that are developing from the beginning by the same criteria as the
objects that are developing from the end. The confusion of a proper judgment of
some results that belong to the beginnings in science (e.g., the attitude to
functional analysis in mathematics in the early decades of the twentieth century),
and art (e.g., the judgment of atonal music) confirms this statement.
The first candidates for judgments of starting elaborations are the statistical
methods but they are based on fixed and repetitive cases. Such conditions
contradict the next widely accepted feature of beauty: beauty cannot be fixed and
repetitive – it is unique and has to allow changes in the system.

The elaboration of these statements requires the clarification of the categories
development, indeterminism, and holism.
Beauty and Development
Russell Ackoff (1999) differentiates between the categories of survival,
growth, and development. Here, survival denotes a state of existence, a mere
prevention of the system's demise that preserves the set of the system’s
components. Growth features positive rates of quantitative changes of relevant
componentsers: “an increase in size or number” (p. 273). Defining development, I
want to emphasize that it is related to qualitative changes in the system’s
dynamic.x
Development is not opposite to survival and growth. It can incorporate
survival as a precondition, and may, in some situations, feature growth as well.
So, development could be recognized as qualitative changeability of the system's
components.
The category of development requires further clarifications concerning the
orientation of development. At one extreme, development could be oriented just
to changeability. At the other extreme, development could be oriented to a certain
goal that is understood as a closing step of a system: mate in chess, reaching the
moon, and so on. Between these two extremes there could be different kind of
directions for development, e.g., to maximize happiness, increase the standard of
living, create a new more sophisticated species.
One should not confuse the elaboration of an orientation of the development
of a system with the existence of this orientation in the system itself. This
statement concerns natural systems. In this case the usage of an orientation is just
a heuristic principle, a way to find a mode of representation of a natural system.
In my book (1992) I broadly develop these statements.
One more comment concerning development. There are different kinds of
development. First, we have to distinguish between repetitive and creative
development. Repetitive development brings new components into the dynamics
of a given system, but these components have been observed before. Repetitive
development can be observed in any system— the elaboration of an embryo in
biological systems, stars in cosmological systems, and so on.

The concept of beauty is irrelevant to this kind of development because it is
inconsistent with the objection of beauty to repetitiveness.
Creative development is consistent with beauty because it means the
appearance of new structures that have not been seen before. It can be also
observed in different systems. I even assume that the whole universe is creative
but with a different speed for different systems. Such statement is verifiable
concerning socio-economic systems, where one can observe a fast growing sphere
of research and development. But one could also talk about a creative evolution
of other systems. Henri Bergson (1911) talked on creative biological evolution. A
visible number of scholars devoted their research to the creative universe
analyzing the evolution of the inorganic world (e.g., Feyman, 1965; Haeckel,
1902; Zhabin & Chelishchev, 1993.)
As soon as I de-link the category of beauty from repetitive development, I
enter the field of relation between beauty and indeterminism.
Beauty and Indeterminism
The category of indeterminism is one of the oldest in philosophy, much
debated by specialists (Earman, 1986.) Still, I believe that it is not well developed.
The confirmation of my statement lies in the absence of a concept of degree of
indeterminism and in the substitution for this category by other philosophical
categories like causality, uncertainty, freedom, and predictability; these categories
are certainly linked with indeterminism but cannot substitute for it.
I understand the category of indeterminism as avertability of events. At first
glance it seems very common. But it is not so. If one looks at this definition more
scrupulously, one will find some novelties relative to the separation of the
categories determinism-indeterminism (D-I) and certainty-uncertainty (C-U) (the
latter are connected to incompleteness of information).
To make these formulations a bit more tangible, I illustrate them by quantum
mechanics. One of the basic problems in this field concerns the impossibility of
measuring the exact speed and location of a particle at the same time. Basically
physicists who are dealing with this phenomenon use uncertainty and indeterminacy interchangeably.xi Following Werner Heisenberg and Niels Bohr, they
recognize uncertainty in the position of a particle as stipulated by the nature of
quantum mechanics. There are also physicists, like Albert Einstein and David

Bohm, who think that the uncertainty in the position of a particle is stipulated by
the lack of knowledge of the hidden variables.
In my view, to follow Heisenberg and Niels Bohr, uncertainty should refer
only to the impossibility of knowing the exact speed and location of an object at
the same time; whereas indeterminacy should refer to the impossibility in the very
nature of particles to be measured with full certainty. Hence, the Uncertainty
Principle, as understood by above mentioned physicists and their followers,
hypothesizes a deterministic state of affairs rooted in the immutable nature of
particles.
The root of the category of indeterminism is a procedure, that is, an algorithm
in the broad sense of this word. The elaborated concept of an algorithm is
relatively new and has been developed as the basis for computer programs. As a
matter of fact, an elaborated concept of a program is also a recent development
stimulated by automated control, genetics, and mass production technology. The
capacity of a program to avoid incompleteness and inconsistency characterizes the
degree of indeterminism.
At this stage, I cannot offer an operational approach to measuring the degree
of indeterminism. I can only make some comments on its gradation that depends
on the ability to change a program. The comments concern the phases in the
spectrum of indeterminism. I distinguish the following phases:
Determinism is relevant to a fully fixed program that, in particular, could be
complete and consistent and even represented by a law. xii All phases of
indeterminism are always related to incomplete and inconsistent programs.
Predisposition is relevant to a semi-fixed program that meanwhile combines
all of the known components of a system.
Chaos is relevant to a partly fixed program that contains some deterministic
features like, Feigenbaum’s numbers and strange attractors.
Mess is fully indeterministic and is a fully non-fixed program.
Thus, the introduction of the degree of indeterminism and its phases allows
for finding the proper place of the category of beauty. Beauty is based on the
program of creation of a predisposition that could be essentially changed in the
process of its elaboration, that is, it is based on a program that it is more
changeable than deterministic but less than chaos and mess.

THE ROLE OF THE ANALYTICAL METHOD IN THE ELABORATION
OF THE CATEGORY OF BEAUTY
After a general consideration of the incompatibility of beauty and
repetitiveness, I want to shift to the other side of this characteristic of beauty— its
uniqueness.
As soon as uniqueness is accepted as a characteristic of beauty and the other
characteristic of beauty as having measurable degree is also taken into account, a
new problem immediately appears: “How to accomplish the implementation of
these two characteristics?” The solution to this problem is very difficult if we take
into consideration the next characteristics of beauty— preservation of wholeness
accompanied by a ban on dissection of the whole.
To a certain extent a gestalt looks like a palliative solution to the problem of
measurement of beauty. A gestalt has explicit material and relational components.
But these components have not been evaluated in unique situations because the
value of the whole cannot be reduced to parts. The concept of a gestalt allows
measuring its value only in repetitive cases (see Chapter 4).
Thus, to satisfy the holistic characteristic of beauty we would have to
measure its degree by probabilistic methods. But this condition is irrelevant in this
situation because it requires statistics, and that in turn is contradictory with the
characteristic of beauty as uniqueness.
It seems that this contradiction could be avoided by using the well-known
subjective probabilities. Henry Kyburg and Howard Smokler (1964) define
subjective probabilities in the following way: “In the subjectivistic view,
probability represents the degree of belief that a given person has in a given
statement on the basis of given evidence” (p. 7).
The notion of subjective probabilities raises a question: “What are the
methods underlying the intuition of the agent who assesses the probabilities?”
Three assumptions are plausible in this regard: (1) the degree of belief in a given
statement is rooted in frequency-based probabilities, which are, in turn, predicated
upon the time-tested experience of the subject; (2) by abstracting from secondary
attributes the statement can be reduced to another statement that has been
extensively, albeit subjectively, tested; (3) one actually computes predisposition
rather than frequency-based probabilities, but disguises the former as the latter.

The first assumption is irrelevant to measuring the degree of beauty.
Inadvertently, intuition-based reduction of a statement to an analogous one
without explicitly questioning the significance of the neglected secondary
attributes is very dangerous because it is disguises the criteria for judgment of the
value of minor deviations. In effect, one may be intuitively computing the
predisposition of a given statement while portraying it as frequency-based
probabilities. Even so, the intuitively performed, complicated procedure is
completely obscure.
Thus, to measure the degree of beauty as a unique and holistic entity we have
to challenge the assumption that beauty cannot be dissected. The answer requires
sophisticated analytical methods that allow for the dissection of the wholeness
and for its reassembly of it in such a way as to preserve as much of the influence
of the whole on the system as possible.
I have chosen the analytical method to study the concept of beauty from the
beginning. The final support for using the analytical method as the leading one in
my work came from the article by Arnold Isenberg (1987). Below I will quote
some excerpts from his article that are very dear to my heart and pour balm on my
doubting spirit.
The chief reason for an emphasis upon analytic method in aesthetics is simply
that every other system and method of philosophy has had its chance; analysis,
in the proficient modern sense, has not.
An observer of the philosophic scene might conclude from the prevalence of
disagreement and dissatisfaction, that nobody has clear idea of what an analysis
is; more, that the analytic method itself is a sort of quagmire where it is
impossible to reach solid ground. One could not expect much in aesthetics from
the applications of a method the definition of which was uncertain and the
results of which, in practice, were treacherous and confusing.
There is nothing foolproof about method. Philosophers are constantly finding
objections to each other's analyses. The merits of an analysis depend upon its
author’s ability, which includes a factor of talent and originality: nothing is
guaranteed by the use of the analytic method as such.
Finally, I believe we may say that the best work in the field is to be done, if it is
done at all, by young and unknown people. (pp.127-129)

In these situations under certain conditions the solution comes from the
formation of predispositions. And this is done by the analysis of a system via its
material and relational components as independent variables and its synthesis via
a certain kind of unconditional values.

Let me elaborate the concept of a predisposition starting from some
methodological comments.
MULTIDIMENSIALITY
PREDISPOSITION

AS

A

SYSTEM’S

APPROACH

TO

A

One of the leading principles of a systems approach is its multifaceted
observation of an object that could be called multidimensionality. To my best
knowledge, an essential step in the elaboration of this systemic principle was
made by Jamshid Gharajedaghi in his paper (1982), and continued in some of his
books, (1985) in particular. I made some further elaborations on this principle by
adding two other dimensions (below they are emphasized by an *).
Among the different aspects of observation of an object, one can distinguish
the functional, structural, operational, operatorial*, and genesis*. These aspects
are very well known. But as usual they have been used with the assumption of
unidimensionality, that one of them is an independent variable that could be
controlled, while all the others are dependent variables. The systems approach
assumes that all these aspects are independent variables, that is, it is based on
multidimensionality. This means that, if one aspect is fixed, others still maintain a
certain degree of freedom. By embedding an object in such a multidimensional
space one can better see the object as a whole and escape onesidedness of its
contemplation. Unnecessary arguments among scholars in the same field
frequently arise as a result of the fact that each of them views the system from a
single aspect, that is, on the basis of unidimensionality. As I show below, via
multidimensionality, one could dissect a system and then revive it.
Now let us apply the multidimensional approach to the elaboration of the
category of a predisposition.
Functional Dimension
From a functional aspect, a predisposition could be recognized as an entity
that characterizes the strength of the influence of a given stage on future
development. To be more specific, from the functional point of view a
predisposition should:
1) induce the environment in a certain way, for example, aggressive or
defensive, extroverted or introverted;

2) absorb unexpected outcomes in its own favor;
3) minimize the harm from unexpected outcomes and mistakes.
Unexpected outcomes should not be confused with mistakes, which assume
that the creator has proper knowledge of the process but does not properly apply it
(like a mistake in spelling).xiii
Structural Dimension
From the structural point of view, a predisposition is based on the category of
a position that contains as independent variables a set of material and relational
components and the measurement of a position in unconditional values (more
precisely, in different degrees of unconditionality, but closer to unconditionality).
In a simple degenerate case the emphasis on an object is done only via
material components that constitute its skeleton and physiology. In this case, I use
the definition of state of an object by fixing the set of its material components in
space and time. The material components have dual or conjugated components
that act as a kind of attractors. xiv The pairs can be observed in any system. To cite
specific examples, in a thermodynamic system the initial and dual components
apply correspondingly to extensive and intensive componentsers: energy and
temperature, volume and pressure, and so on; in biological systems, a living
organism possesses its anatomic and physiological constituents as initial
components, and feelings—as dual components—that serve as valuations of the
organism's specific biological features (see Chapter 10); in economic systems,
products or resources are initial components and their prices are dual components.
The dual components are materialized in different ways, like information for
values or gluons for particles. So, the dual components are not shadows, but have
material substance like any kind of information; that is why, contrary to shadows,
they can be manipulated independently. These pairs of components are not always
made explicit; whether or not they are explicit depends on the mode of the
system’s representation. This statement is broadly developed in my book (1992).
The dual components are fully determined in a way so that they completely
and consistently integrate all the components of a system. Leonid Kantorovich
(1965) pointedly called them objectively determined valuations. By using these
valuations, we can be sure that any step taken will be an optimal one, both locally

and globally. The reader will recall global valuations of material compo-nents
(Lagrange multipliers) as evaluators sufficient that to allow integrating a system.
Along with material components, a predisposition should also contain the
relations between them. The involvement of relations in a predisposition is
crucial. In the case when different stages of a protracted system could be
completely and consistently connected, it is sufficient to have just a state of a
system sometimes enriched by an explicit set of dual components. The explicit
expression of relations between the material components is not necessary because
the relations will be absorbed by the procedure of connecting the stages of the
system that also includes dual components.
The situation is very different when we shift to a disjointed system because it
is impossible to connect the stages of the system in a complete and consistent
way. In this case, the state of a system is not sufficient to find the linkages
between the stages. Two states could have the same set of material components
but could have a different influence on future development if the relations
between these components are different. And if one state has better relations
between the components, this state could have a larger influence on the future
development. (In Chapters 7 and 8, I offer examples to illustrate this statement.)
Relations, in its turn, can be classified from different points of view. I will deal
with three aspects of this classification. The first ones concern the origins of the
relations; "Are they given a priori, or are they elaborated a posteriori along the
system's performance?" The a priori relations play the role of a condition for the
system's performance, for example, kin relationships between a mother and a
child in a family. An example of a posteriori relations could be positional
components in chess that characterize the relations between the pieces themselves
(like double-pawn, backward pawn) or the relations between the pieces and the
board (like a rook on a free file. For a corporation the relational components
represent the so-called strategic factors (in Japan these factors sometimes are
called invisible assets): market share, completeness of the set of manufactured
products and proportion between vertical and horizontal integration are examples
of a posteriori relations. In social systems, different kinds of relations that appear
in the interactions of employees and employers, between citizens and the
government, and so on belong to a posteriori relations.
In turn, a posteriori relations can concern not only the relations between the
material components, but also the relations between the a priori relations. For

example, the a posteriori relations in a family can concern new relations between
parents and children that originally have been a priori, that is, biological.
Moreover, if an object has a memory, the a posteriori relations can be converted
into a priori relations in the next stages of dynamics of a system.
There is another essential aspect to forming the typology of relations. This
aspect concerns the relation of a given component to other components
recognized by their degree of generality. From this point of view, I distinguish
three types of relations: attributes, proportions, and oppositions.
An attribute is defined as a feature of any object that is related to a certain
standard object. For example, color is an attribute since it is defined relative to a
standard object, namely the length of the light wave.
Proportions by definition are relational components that either relate the
given component to the whole set of components, (percentage of urban population
in the total population, market share, etc.), or are just the quotient of division of
two components (labor productivity, density of the population per unit of space,
etc.).
The next group of components I call opposites. (I am not sure this is a good
term.) They characterize properties of components that have an opposite meaning
— compatibility-incompatibility, closeness-remoteness, etc. A large list of
opposites can be found in Chapter 9.
All kinds of relations have their dual components. Dual components can also
be a priori and a posteriori. For example, the importance (value) of different
feelings could be innate and elaborated in a process of human development. (See
more in Chapter 10.)
In relatively pure systems one mainly observes dual components for a
posteriori relations. For example, in chess one observes only a posteriori dual
components between the pieces and between the pieces and the board. In richer
systems, like social and some biological systems, one observes both as a priori
and as a posteriori dual components that concern the same relations, e.g., the
relations between a mother and a child that are both a priori and a posteriori.
Such division of relations and their dual components into a priori and a
posteriori is very important for a human being’s consideration of a complete
beauty, where these components and their values interact in a sophisticated way –
they could be mutually beneficial and also mutually destructive.

And finally the typology of relational components could be enriched by the
definitions of prime and aggregate components. The prime components are
assumed as irreducible. The aggregate components are combinations of the prime
ones. As examples of aggregate positional components one could cite
absorbability, which is a product of the two prime components permeability and
compatibility; flexibility, a product of mobility and versatility, etc.
Let me now name the total set of material and relational (both as a priori and
as a posteriori) components by the term initial components. If a state of a system
is enriched by relational components I will call it a position. All of the initial
components inserted in a position are independent variables that could be
controlled and be involved in trade-offs.
The set of initial components has its corresponding set of dual components.
These components can be local, i.e., belonging to a certain object, and global, i.e.,
belonging to the whole system. Meanwhile, these dual components have different
degrees of conditionality. If the dual components are fully unconditional, we
assume that everything is possible and we lose the influence of a given stage on
the system as a whole. To find this influence it is necessary to elaborate partly
unconditional global dual components that take into account only a part of the
conditions, in particular the rules of interaction between the components (like the
rules in chess, technologies in an economic system, etc.)
And one more typology of dual components. This typology is related to the
so-called extrinsic (instrumental) and intrinsic values.
George E. Moore (1968) defines intrinsic values in a following way to say
that:
a kind of value is “intrinsic" means merely that the question whether a thing
possesses it, and in what degree it possesses it, depends solely on the intrinsic
nature of the thing in question. (p.260)

Moore devotes a whole chapter to intrinsic values and makes a very deep
analysis of the linkage of intrinsic values with some major philosophical
categories such as objectivity and subjectivity, necessity, and so on.
I share Moore’s approach to intrinsic values. My own attention concerns the
understanding of the differences between extrinsic and intrinsic values that could
help to clarify the meaning of intrinsic values. Such an approach to values is very
common and is particularly well expressed in an article by Harold Lee (1957).

Extrinsic values are associated with the means-ends configuration, assuming
that the extrinsic values are values of the means stipulated by the ends. Intrinsic
values are values of final ends and do not have any pragmatic meaning. Such a
definition of intrinsic values does not contradict the Moore’s.
The definition of a final end is unclear if we keep in mind the infinite
unknown development of a system. It seems to me that both extrinsic and intrinsic
values could be put on one spectrum. The degree of an extrinsic value depends on
the strength of the influence of a fixed goal on any present and intermediate
situation. The fixed goal has an intrinsic value, from a functional point of view, if
it does not have any complete and consistent connections with other external
goals, or from a structural point of view, if it is stipulated by its intrinsic nature.
Moreover, even if the goal is fixed but we assume a non-Markovian process from
above, that is, it is impossible to operationalize the complete and consistent
influence of a goal on an intermediate situation, the last stage then will also have
an intrinsic value. Certainly, under such conditions, it is possible to find an
extrinsic value of a certain degree or an intrinsic value of a certain degree: like for
the degree of certainty or uncertainty it does not matter to what extreme the
degree is related. Furthermore, it seems to me that a watershed in the spectrum of
extrinsic-intrinsic values could be found. This watershed could be defined from
the point of view of the elaboration of procedures of defining these values. As
soon as it is possible to define the values starting from the end they mainly relate
to extrinsic values; as soon as the elaboration of values starts from the beginning
they mainly relate to intrinsic values. The last procedure is relevant to Moore’s
definition of intrinsic values above.
In an extreme case when it is impossible to define any specific goal, and a
predisposition to any kind of dynamics could be elaborated we have the case of
Kantian understanding of beauty as “purposiveness without purpose.”
I am prepared also to offer a first approximation to the definition of a
predisposition in a structural dimension. A predisposition is the total intrinsic
evaluation of a position, in a narrow sense that includes only initial prime and
aggregate material (such as input-outputs like products, resources) and relational
components along with their local and global partly unconditional dual
components.

The above-mentioned definition of a position does not completely cover all
of the components of a given system. The category of a potential of a system
does this (see more in Chapter 6).
A potential could be defined as the possibilities for development (in
simplified cases to growth or survival) and involves, along with a position, its
general orientation, capabilities, will, energy, experience, rules of interaction, and
the mechanism that ignites its activity. The evaluation of a potential as a whole
via dual components could be called a status. A status takes the role of a full
predisposition if it includes all of its initial components measured in unconditional
dual components.
Operational Dimension
The operational dimension concerns the formation of a predisposition as a
category that is relevant to an intermediate stage in a disjointed system in such
way that allows finding some links between the past, present, and future.
Let me offer an example of this kind of approach to an intermediate stage.
This example concerns political freedom. All too often, freedom is reduced to
choosing in the present from a menu of options accumulated from the past.
Freedom in fact also demands that a diversity of options be created in the present,
out of which one can choose in the future.xv
Taking into account the operational approach, the definition of beauty has to
be defined in such a way that it links the past, present, and future. From the past,
it takes experience based on the analysis of former trajectories of development.
The creation of possibilities for tomorrow are expressed in the structure of the
predisposition via the size and diversity of material and relational components and
abilities of their transformations.
The method to create a predisposition could be called predispositioning. This
new method assumes a deep dissection of a system's state into its constituent
components. Here we face a taboo against dissection a state of a system because
the holistic or synergetic effect can be lost. This is an age-old problem, conveyed
in a maxim that “the total is greater than the sum of its parts.” To solve this
problem, we need a very different approach to dissection that allows us to
reassemble the components later on and preserve the holistic effect. I understand

that such a claim is very ambitious. But nonetheless, I will try to elaborate such a
procedure in Chapters 7 and 8.
The major features of this procedure are the following. First, one finds the
material components of a stage and measures them in partly conditional global
dual components. Such a measurement is not sufficient because the given stage
becomes too amorphous and we are unable to characterize its influence on the
system’s development. When we elaborate a measurement of the value of a
situation in a complete and consistent system, we deal only with material and their
fully conditional dual components. The relations between all of the material
components are hidden in the procedure of linking the stages of the system, in
particular, via finding the global dual components. As soon as a fully conditional
dual component for a material component is dissected and only a partly
conditional segment of it has been taken into account, the influence of a given
situation on the system as a whole should be compensated by relational
components and their dual components.
So, a general valuation of any given situation in a disjointed system calls for
augmenting the partly conditional dual components of the material components by
relations (positional) components and their dual components. In other words, to
preserve the holistic effect of the influence of a given situation on a disjointed
system, the state of a system is split up into material components and then synthesized via their respective partly conditional valuations along with relational
components and their dual components. The elaboration of the partly
unconditional dual components is a sophisticated procedure because their
formation involves a rich set of components. I will discuss this subject via the
examples from chess and the economy in chapters 7 and 8. (If the reader is
impatient, he/she can read pages 131-133 of my book (1997) that discusses this
topic.) Here I want to concentrate only on some styles of transformation of one
predisposition into another (these styles are also relevant to transformation of one
state into another). These styles are distinguished from the point of view of the
degree of broadness of the embedded parts of the system in the investigation.
Charles Lindblom (1959) formulated two styles that are used in system
development and named them disjointed incrementalism (Karl Popper used the
term piecemeal engineering for the same style) and comprehensive.
Disjointed incrementalism consists of isolated steps with minor progress
being made at each step. One of the great advantages of disjointed incrementalism

is that the resulting outcomes are more easily reversible. Such a style is typical for
a fair part of creation of a position in chess and for in firms’ behavior. By the
same token, disjointed incrementalism is fraught with incompleteness and
inconsistency because it entails autonomous actions.xvi
The comprehensive style assumes a vision of the whole. Karl Popper
objected to this style because it is impossible to elaborate sufficient conditions that
guarantee that elaboration of a comprehensive model for a system will bring the
desired results.
The comprehensive style is a broader concept and could include disjointed
incrementalism as its particular part. It seems that the comprehensive approach is
the more attractive one because it allows seeing the whole strategy of a process
and subordinating different stages as tactical solutions.
Furthermore one does not have to confuse a comprehensive style that is based
on rigid uniformed programs via a centralized control, pyramid-like government
with the comprehensive style that is based on a plan that only sets milestones and
allows free space between them. I think that the most original presentation of a
developed planning process of this sort can be found in the work of Russell
Ackoff (1981).
The relations between these two styles are not so simple. Sometimes, it is
reasonable to start from disjointed incrementalism and put aside the final goals
and many of the intermediate stages. Such a start has some peculiar advantages in
human relations like negotiations. These advantages concern such topics as the
elaboration of trust between the opponents on the basis of cooperation in solving
disjointed incremental problems, and avoiding the immediate attraction to
incompatible final goals.xvii
I know of several instances when a trajectory of development was devised
using empirical or semi-empirical procedures based on predispositions and their
transformations by the two different styles. Notable are computer chess programs,
based primarily on exhaustive (brute force) disjointed incremental search
(Shannon, 1950), and the algorithmic aesthetics for computer models for criticism
and design in the arts by George Stiny and James Gips (1978), based on a
comprehensive search.
Some progress has been made in the creation of such new mathematical
methods for disjointed systems. These methods appeared under the guise
heuristic programming, and—in Herbert Simon’s works—satisficing solutions. In

spite of their empirical nature these methods have been very successful in a fair
number of applications. One of the best examples of this success is the abovementioned chess computer algorithm elaborated by Claude Shannon. The highly
advanced version of this algorithm has even beaten Garry Kasparov, the former
world chess champion.
However, a general formalized concept relevant to predispositioning is not
developed. I know only of a single daring attempt (which is far from complete) to
formulate a rigorous mathematical procedure to compute transformations of
predispositions. The British mathematician Ron Atkin (1972a) developed a
concept called connectivity and applied it to such diverse fields as chess, regional
issues, family therapy, physics, politics, and military strategy. (Atkin & Johnson,
1992). Atkin explores the applications of cohomology theory (so successful in the
physical sciences) to other fields of sciences. It is a search for a mathematical
language that would describe certain key properties of the familiar physical
continuum but which would carry these over when the continuum is replaced by a
finite set of points. The language that exhibits these properties is algebraic
topology. The concept of co-cycle developed in physics is replaced by the same
idea referred to a relation between finite sets. The notion of the simplicial
complex is then developed as the vehicle for that sense of structure which is
inherent in either the laws of physics or the behavior of social systems.
In the present context, the merit of Atkin's work is finding the formal
language that adequately describes his concept. The formal constructs, borrowed
from algebraic topology constitute an important step in the mathematical analysis
of the problem, including its application to chess (Atkin, 1972b, 1975). However,
Atkin's concept has not crystallized into a full-fledged algorithm to solve complex
problems such as chess (see Chapter 7).
Operatorial Dimension
An operatorial point emphasizes subjectivity because the total evaluation of a
predisposition by an operator eventually could not be separated from the operator
that implements this predisposition (see Chapters 7-8).

Genesis Dimension
From the point of view of genesis, the formation of a predisposition in a
developed case is a non-Markovian process because it takes into account as the
past trajectory of development the possible future situations, such as, the goal or
the direction of development. Elaboration of beauty can then be treated as a
general non-Markovian process because it includes the influence on the present
state as from the future as from the past.xviii
NOTES

3. AN ANALYTICAL VISION OF THE CATEGORY
OF BEAUTY (continuation)
APPLICATIONS OF THE ANALYTICAL
MEASUREMENT OF BEAUTY
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I am familiar with three analytical approaches to beauty, by Francis Hutcheson,
George Birkhoff, and Guy Sircello. Sircello’s approach brings some interesting
thoughts concerning the components that constitute beauty and the linkage of
beauty with other categories like goodness, morality, emotions, and harmony. But
Sircello does not offer a classification of the components that constitute beauty
and allow the next step – to evaluate the degree of beauty. Taking into account
these deficiencies, I concentrate my efforts on the consideration of Hutcheson’s
and Birkhoff’s approaches to beauty, which are the closest to my approach. These
two approaches have something in common. They recognize different features of
beauty and classify them into two groups. They them use the proportion between
these two groups of features as the indicator of the degree of beauty.
Francis Hutcheson’s Approach to Beauty
Francis Hutcheson (1694-1746) in his book (1729) divided all components
that stipulate beauty into two groups: uniformity and variety. I did not find in his
book the definitions of these groups. But from many examples that illustrate his
vision of the degree of beauty (I will soon explain them to the reader) I can
conclude that, in my terms, uniformity concerns the relational (positional)
components of beauty and variety its material components. Using the terms
uniformity and variety evaluated by the number of these components, Hutcheson
defines the degree of beauty in the following way:
The Figures which excite in us the Ideas of Beauty, seem to be those in
which there is Uniformity amidst Variety. There are many Conceptions of
Objects which are agreeable upon other accounts, such as Grandeur, Novelty,
Sanctity, and some others, which shall be mention'd hereafter. But what we call
Beautiful in Objects, to speak in the Mathematical Style, seems to be in a

compound Ratio of Uniformity and Variety: so that where the Uniformity of
Bodys is equal, the Beauty is as the Variety; and where the Variety is equal, the
Beauty is as the Uniformity. This may seen probable, and hold pretty generally.
First, the Variety increases the Beauty in equal Uniformity. The Beauty of an
equilateral Triangle is less than that of the Square; which is less than that of a
Pentagon; and this again is surpass'd by the Hexagon. When indeed the Number
of Sides is much increas'd, the Proportion of them to the Radius, or Diameter of
the Figure, or of the Circle, to which regular Polygons have an obvious Relation,
is so much lost to our Observation, that the Beauty does not always increase
with the Number of Sides; and the want of Parallelism in the Sides of
Heptagons, and other Figures of odd Numbers, may also diminish their Beauty.
So in Solids, the Eicosiedron surpasses the Dodecaedron, and this the
Octaedron, which is still more beautiful than the Cube; and this again surpasses
the regular Pyramid: The obvious Ground of this, is greater Variety with equal
Uniformity.
The greater Uniformity increases the Beauty amidst equal Variety, in these
Instances: An Equilateral Triangle, or even an Isosceles, surpasses the
Scalenum: A Square surpasses the Rhombus or Lozenge, and this again the
Rhomboides, which is still more beautiful than the Trapezium, or any Figure
with irregular curve Sides. So the regular Solids surpass all other Solids of equal
number of plain Surfaces: And the same is observable not only in the Five
perfectly regular Solids, but in all those which have any considerable
Uniformity, as Cylinders, Prisms, Pyramids, Obelisks; which please every Eye
more than any rude Figures, where there is no Unity or Resemblance among the
Parts.
Instances of the compound Ratio we have in comparing Circles or Spheres, with
Ellipses or Spheroides not very eccentric; and in comparing the compound
Solids, the Exoctaedron, and Eicosidodecaedron, with the perfectly regular ones
of which they are compounded: and we shall find, that the want of that most
perfect Uniformity observable in the latter, is compensated by the greater
Variety in the former, so that the Beauty is nearly equal. …
Again, as to the dry Part of the Surface of our Globe, a great Part of which is
cover'd with a very pleasant inoffensive Color, how beautifully is it diversify'd
with various Degrees of Light and Shade, according to the different Situations of
the Parts of its Surface, in Mountains, Valleys, Hills, and open Plains, which are
variously inclin'd toward the great Luminary!
If we descend to the minuter Works of Nature, what great Uniformity among all
the Species of Plants and Vegetables in the manner of their Growth and
Propagation! How near the Resemblance among all the Plants of the same
species, whose Numbers surpass our Imagination! And this Uniformity is not
only observable in the Form in gross; (nay, in this it is not so very exact in all
Instances) but in the Structure of their minuter Parts, even of those, which no
Eye unassisted with Glasses can discern. In the almost infinite Multitude of
Leaves, Fruit, Seed, Flowers of any one Species, we often see a very great
Uniformity in the Structure and situation of the smallest Fibres. This is the
Beauty which charms an ingenious Botanist. Nay, what great Uniformity and
Regularity of Figure is found in each particular Plant, Leaf, or Flower! In all
Trees and most of the smaller Plants, the Stalks or Trunks are either Cylinders
nearly, or regular Prisma; the Branches similar to their several Trunks, arising at
nearly regular Distances, when no Accidents retard their natural Growth: In one
Species the Branches arise in Pairs on the opposite Sides; the perpendicular
Plain of Direction of the immediately superior Pair, intersecting the Plain of

Direction of the inferior, nearly at right Angles. In another Species, the Branches
spring singly, and alternately, all around in nearly equal Distances: And the
Branches in other Species sprout all in Knots around the Trunk, one for each
Year. And in each Species, all the Branches in the first Shoots preserve the same
Angles with their Trunk; and they again sprout out into smaller Branches exactly
after the Manner of their Trunks. Nor ought we to pass over that great Unity of
Colours which we often see in all the Flowers of the same Plant of Tree, and
often of a whole Species; and their exact Agreement in many shaded Transitions
into opposite Colours, in which all the Flowers of the same Plant generally
agree, nay, often all the Flowers of a Species.
Again, as to the Beauty of Animals, either in their inward Structure, which we
come to the Knowledge of by Experiment and long Observation, or their
outward Form, we shall find surprizing Uniformity among all the Species which
are known to us, in the Structure of those Parts, upon which Life depends more
immediately. And how amazing is the Unity of Mechanism, when we shall find
an almost infinite Diversity of Motions, all their Actions in walking, running,
flying, swimming; all their serious Efforts for Self-preservation, all their
freakish Contortions when they are gay and sportful, in all their various Limbs,
perform'd by one simple Contrivance of a contracting Muscle, apply'd with
inconceivable Diversitys to answer all these Ends! Various Engines might have
obtain'd the same Ends; but then there had been less Uniformity, and the Beauty
of our Animal Systems, and of particular Animals, had been much less, when
this surprising Unity of Mechanism had been remov'd from them. (pp.11-16)

The definition of degree of beauty offered by Hutcheson means, in my terms,
that the greater the number of material components, the lesser the number of
relational components, and the greater the beauty of an object. In its turn, the
number of relational components could increase along the increase of the number
of material components, and such a dynamic brings, in Hutcheson's terms, a
decrease in uniformity.
The combinations of the variety and uniformity of components constituting
beauty are expressed in Table 3.1.
Table 3.1. Combinations of Variety and Uniformity.
Variety

Uniformity
Large

Small

Large

11

12

Small

21

22

As we see from the Table 3.1, there are four combinations of variety and
uniformity in an object: variety and uniformity are large; variety and uniformity

are small; variety is large and uniformity is small; and finally, variety is small and
uniformity is large.
According to Hutcheson, beauty of a system is recognized via the
combination (12), "variety is large and the uniformity is small." Such an approach
has some advantages from a pragmatic point of view because it simplifies the
formation of new objects.
But I think it is not so from a long-range point of view for disjointed systems.
In accordance with my approach to beauty, the combination "variety and
uniformity are large" is most beautiful because it increases the predisposition to
development. Certainly, while I claim such a linkage of beauty with the growing
manifold of products and methods, I assume that the manifold is not excessive: it
is satisfactory. This means that the prevailing set of components is tactically
acceptable—. it fits the current situation in the best way— there are some
strategically accepted components that do not fit in the best way for the present
situation, but are preserved for future development or usage under unknown
conditions. (The structure of the strategic set resembles the manifold of
mutations.)
Below I will return to the proportion of variety and uniformity in beauty
when I compare the attitude to beauty of Hutcheson and Birkhoff.
George Birkhoff's Approach to the Aesthetic Measure
According to Edmund Whittaker (1945), the well-known American mathematician George Birkhoff (1884-1944) set as his goal the creation of “a general
mathematical theory of the fine arts, which would do for aesthetics what had been
achieved in another philosophical subject, logic, by the symbolisms of Boole,
Peano, and Russell” (p.???) At a 1928 conference in Bologna, Birkhoff first
introduced his approach to the aesthetic measure; he later developed the concept
in his book (1933).
In his analysis of an aesthetic measure (a synonym to a measure of beauty in
this context), Birkhoff highlights a specific structure that is based on such
components as complexity and order. Birkhoff (1956a) noted:
The typical aesthetic experience may be regarded as compounded of three
successive phases: (1) a preliminary effort of attention, which is necessary for
the act of perception, and which increases in proportion to what we shall call the
complexity (C) of the object; (2) the feeling of value or aesthetic measure (M)

which rewards this effort; and finally (3) a realization that the object is
characterized by a certain harmony, symmetry, or order (O), more or less
concealed, which seems necessary to the aesthetic effect. (pp. 2185-2186)

To illustrate the structure of an aesthetic measure, Birkhoff uses the example
of a convex polygonal tile. The complexity in this case is determined by such
components as the number of the tile’s sides and the order by such components as
repetition, similarity, contrast, equality, symmetry, balance, and sequence. All of
these components are multiplied by coefficients that characterize their importance
via feelings.
The structure of the initial components for an aesthetic measure offered by
Birkhoff fully correlates with Hutcheson's two groups of components involved in
beauty: variety is analogous to complexity and uniformity to order.
Correspondingly, Birkhoff's definitions of complexity and order are analogous
with my definitions of material and relational (positional) components.
Birkhoff (and also Hutcheson) measured the values of beauty's components
directly through sensations, omitting their rational evaluations. These feelings
cannot be sufficient to measure the value of beauty if they have not satisfied the
rational evaluation of its structure. Only an amalgamation of feelings and rational
evaluations of the structure of beauty can avoid the trap of the less sophisticated
intuitive evaluation of the degree of beauty.
By factoring feelings into the creative process, and beauty in particular, one
may increase one's creativity and also utilize the evolutionary biological experience in the evaluation of different objects (feelings comprise the evolutionary
experience of evaluation). Often feelings coincide with cognitive evaluations,
especially when one needs to evaluate the dynamic components of an object.
Dynamic components include the search for innovation (the feeling of curiosity)
and for an unexpected positive result instead of the expected negative one (the
feeling of excitement). However, as I will discuss in Chapter 10, feelings
generated within a certain natural environment may not always fit into the new
artificial environments created by man. Hence, it becomes necessary to create a
cognitive concept that can contain both the structure of the initial components
inherent in beauty (as Birkhoff did) and the formation of their dual components
(evaluations).
Let me return to Birkhoff’s aesthetic measurement. In accordance with the
scheme proposed by Birkhoff, a measure of sensations from a

physiological/psychological point of view is accomplished through the
development of a sort of tension.
Hence the value of complexity denoted with a C was formally expressed as
C = ra+sb+tc+...,
where a, b, and c are indices of tension, which the nervous system must
create so that the essential components can be perceived, and which take place r,
s, and t times. These feelings have a negative sign because “the fact is that
interest of some kind is almost necessary for sustained attention.”
A value for order denoted with a O is
O = ul+vm+wn+...,
where l, m, and n are indices of tones of feelings repeated u, v, and w times.
Feelings may be positive, negative, or neutral. Repetition, similarity, contrast, and
so on produce positive feelings, while ambiguity, undue repetition, and unnecessary imperfection produce negative feelings.
The integration of complexity and order in Birkhoff's work presents a special
interest. The aesthetic measure denoted as M is a ratio of the two previously
defined variables O and C
M = O|C.
Such a formulation assumes that the lower the value of material components
and the higher the value of relational components, the greater the aesthetic
measure.
It was so important for Birkhoff to prove that the value of the aesthetic
measurement is represented by the ratio of these two variables that he even looked
at the analogy between his aesthetic formula and economics, saying that, for
business enterprises of a single definite type, success is determined by the ratio of
profits to investments. However, it seems to me that this analogy is not quite
correct.
Significantly, in economics, relationships between profit and investment are
considered not only for business enterprises of a single definite type but also for a

comparison of effectiveness of activity of any business enterprises. However,
differences and likenesses of business enterprise are not the only point here.
In economics, the opposition between investments and profit is based on the
following fact: investment reflects frozen means while profit represents current
flows of values. A measurement of the effectiveness of a business enterprise may
be limited to profit if investments are intended exclusively for purchasing nondurable ingredients that are used during one extremely short cycle (relatively to
the time sacrificed to forming investments for future profit).
The analogy to profit is adequate for the aesthetic measure if it is limited by
material components. Indeed, profit juxtaposes cost and benefit in frames of
material components alone; positional components are not included. In profit,
material components may have, according to cost and benefit, positive and
negative signs. In regard to the aesthetic measure, the comparison with profit
would mean only the comparison of cost and benefit (it will concern only
components of complexity in Birkhoff’s terms). However, according to Birkhoff,
all the complexity components—material components—have only a negative
valuation. I agree that material components, to be perceived as information
signals, require an expenditure of nervous energy and that these expenditures
could have a negative sign. But I also favor the view that, having passed through
our nervous system, these signals agitate the nervous centers that could first
produce totally positive feelings. That is why, even for the material components
of a reasonable work of art there is a balance of negative and positive feelings,
with a predominant balance in favor of positive feelings.
At the same time the comparison to economics can be extended if one takes
into account the fact that the position of a company (its predisposition to further
development) includes—along with material components—relational (positional)
components. In economics, the latter may have both positive and negative values.
Birkhoff assumes the same for order.
A more complete analogy between economics and aesthetics can be made if
components of complexity and order (with corresponding negative/positive
values) are included in the aesthetic measure. Here we speak of the analogy in
essence, for in both cases we are dealing with the measurement of value of a
structure possessing a predisposition to development.
After the publication of Birkhoff's formula for the measurement of beauty,
several attempts were made to find a strong psychological meaning within this

formula (McWhinnie, 1968; Smets, 1973). An experimental psychology of beauty
even appeared (Valentine, 1962). These attempts were based on the simplicity and
symmetry of the formula’s aesthetic elements in comparison with the concept of
beauty based on complexity and asymmetry.
Meanwhile, Frank Barron (1952), experimentally comparing artists' and nonartists' attitudes toward complexity and asymmetry in regard to geometrical
figures and paintings, came to the conclusion that the former prefer complexity
and asymmetry rather than simplicity and symmetry.
Finally, the attempts to find a neurophysiological basis of perception deserve
to be mentioned (Rashevsky, 1960). There have been recent notable achievements
in research on the neurophysiological basis of aesthetic measures. The
presentations at seven conferences of the Studiengruppe Biologishe Grundlagen
der Aesthti (held at the Werner-Reimers-Stiftung, Bad Homburg von der Hone,
Germany) are especially interesting; they became the basis for a book edited by
Ingo Rentshler, Barbara Herzberger, and Dana Epstein (1988). An analysis of
these materials is beyond this book.
In closing my analysis of Birkhoff's formula for aesthetic measure, I note
some attempts were made to create an algorithm for its calculus. Attempts to
define such an algorithm utilized ideas of organizing procedures for the
measurement of beauty by establishing a sequence of steps designed to reveal and
quantify the state of a system's structure at successive stages.
In the work by George Stiny and James Gips (1978) the algorithmization of
the aesthetic measure is represented in a relatively simple way. In the process, not
all the components inherent in the states of structures—especially their evaluations—were objectified. They might have been formed subjectively by those who
did the measuring. The algorithm of measurement proposed by the authors was
most fully illustrated through the examples taken from Birkhoff's works. As to the
algorithmic measurement in paintings (particularly, Velaskes' Weavers, [Las
Hilanderas]), music (Shenrer's theory of tonality) and literature (Vladimir Propp's
Russian fairy tales), the most valuable conclusions are dependent upon the
authors' penetration into the states of structures. The structures included both
material and positional components, but the formation of their evaluations were
not considered by the authors.

Comparison of Hutcheson’s and Birkhoff’s Approach to Beauty
Now we can start the analysis of the difference between Hatcheson’s and
Birkhoff’s approaches to measuring the degree of beauty by. For this purpose
consider Table 3.2.
Table 3.2. Components of Beauty and Their Importance.
Components
Material
Relational

Importance
High
11
21

Low
12
22

Columns are divided into two types of components—material and relational;
rows are divided into the dynamics of importance of components in the formation
of beauty. For the sake of simplicity I divided the rows into two types—high and
low. Such a matrix brings four combinations for the judgment of the degree of
beauty. One of these combinations (12, 22) is evidently ugliness because the
importance of both components is declining.
The first combination (11, 22) is typical for Hutcheson because it means that,
the higher the number of material components and the lower the number of
relational components, the more beautiful the object. For Birkhoff, the situation
(12, 21) is the opposite: the higher the value of uniformity (order) and the lower
the value of the variety (complexity), the higher the aesthetic value of an object.
This fairly popular aesthetic concept, in my mind, makes sense if considered with
regard to a fixed object that should be formed by a minimum of premises,
especially concerning material components. The concept of Occam’s razor is a
good example of this situation.
But such simplicity should not be confused with simplification. The
combination (11, 21)—the higher the value of both material and relational
components the greater the degree of beauty—is relevant to the empirical
estimation by Eysenck and Castle (1970) and to my approach to beauty. If the
role of beauty, as I assume, is to form predispositions for perpetual development,
then, generally speaking, the higher the value of both material and relational
components, the higher the value of a predisposition.

Suppose we have two works of art of the same kind. The first has a greater
value of material components than the other and is also better organized (better
relational components). So at the same time, the proportion between material and
relational components in both objects might be the same. Thus, if one were to
follow the Birkhoff formula for aesthetic measure, it might turn out that a more
complex and more well organized object will possess the same aesthetic measure
as a more simple and less well organized one. The same could happen with the
Hutcheson approach to the degree of beauty.
If one accepts the combination (11, 21), then the works of a modern Spanish
architect, Antonio Gaudi (1852-1926), may serve as a good example to this
approach of evaluation of beauty (Bassegoda, 1982). Gaudi's style has come to be
called equilibrated. His main work, The Church of the Sagrado Familia in
Barcelona (only partly implemented), is described in the Encyclopedia Britannica
article concerning Gaudi: “he equilibrated the cathedral-Gothic style beyond
recognition into a complex symbolic forest of helicoidal piers, hyperboloid vaults
and sidewalls, and hyperbolic paraboloid roof.”
At first sight, Gaudi‘s buildings seem overwhelmed by whimsical geometrical forms combined with bas-reliefs. They may seem cumbersome and thus
ugly, especially when compared to functional architecture. However, thorough
analysis reveals a richness of both the material and positional components that
suggests the possibility of further development.
I experienced the same feelings while comparing the simple and elegant
Shinto shrines in Japan with the ornate Buddhist temples, veneered in reflective
mosaic tiles, found in Thailand (especially Bangkok).
Roald Hoffmann (1990) expressed a point of view very close to mine:
Complexity poses problems in any aesthetic, that of the visual arts and music as
well as chemistry. There are times when the Zeitgeist seems to crave fussy detail
—Victorian times, the rococo. Such periods alternate with ones in which the
plain is valued. Deep down the complex and the simple coexist and reinforce
each other. Thus the classic purity of a Greek temple was set off by sculptural
friezes, the pediments, and the statues inside. The clean lines and functional
simplicity of Bauhaus or Scandinavian furniture owe much to the clever
complexity of the materials and the way they are joined. Elliott Carter's musical
compositions may seem difficult to listen to but their separate instrumental parts
follow a clear line.
In science simplicity and complexity always coexist. The world of real
phenomena is intricate, the underlying principles simpler if not as simple as our
naive minds imagine them to be. But perhaps chemistry, the central science, is

different, for in it complexity is central. I call it simply richness, the realm of the
possible.
Chemistry is the science of molecules and their transformations. It is the science
not so much of the hundred elements, but of the infinite variety of molecules
that may be built from them. You want it simple...? We've got it for you. You
want it complex.... ? (p.197)

Thus, the predominant tendency in the evolution of organic, inorganic, and
social worlds elucidates the increase of a set of material and relational
components. Such evolution of beauty does not deny the possibility for the
formation of objects with a pure set of material and relational components.
Significantly, objects with rich aesthetic structures may often absorb those with
pure aesthetic structures as their parts; but it cannot be vice versa.
The American-Russian artist, Michail Shemiakin, applied such techniques of
implementation of relatively pure aesthetic objects into some of his rich figurative
paintings. It allowed him to make a delightful synthesis of some motifs of Russian
folklore expressed in figurative structures with relative pure abstract structures
inherent in some Wassily Kandinsky's pictures (see. Shemiakin,1986).
Another example is even more impressive. An American-Russian artist, Irina
Frenkel, developed an abstract picture that she called A Drop of Coffee. She made
it with a drop of coffee that was poured out on a piece of paper. Later on she
implanted this picture in her figurative picture. The aesthetic value of the
implanted abstract picture was drastically increased in the content of her
figurative picture because the abstract picture became one of the focal points in
the figurative one and essentially contributed to it, that is, enriched its aesthetic
value.
Taking into account the above-said, Birkhoff's formula for aesthetic measure
can be transformed into linear form, such as
M=O+C
or, as it is mentioned in Eysenck and Castle (1970),
M= O x C.
Let me conclude the first three chapters with an examination of the category
of beauty in a systems framework.

BEAUTY IN SYSTEMS FRAMEWORK
A Multidimensionality Approach to Beauty
I widely use multidimensionality to define the category of beauty. From a
functional point of view beauty could be defined as a predisposition of the
system's potential to further development.
The definition of beauty as "a promise to happiness" by Stendhal is very
close to this.
The approach to beauty expressed by Edgar Singer, Jr. is also given from a
functional point of view. Jamshid Gharajedaghi very well summarized Singer's
approach to beauty in his book (1988):
The American philosopher E. A. Singer, Jr. (1948) argued that the function of
beauty is to inspire, to stimulate the creation of visions of better states than we
are in, and to provide us with the courage to try to realize them. Inspiration
elevates aspiration, and this is necessary for continuous pursuit of ideals. (p.21)

I can immediately make some comments on these last two definitions of
beauty. From my point of view, both of these definitions are moving in the proper
direction. But they do not contain the specifics of the category of beauty. And this
is under the conditions that many other factors along with beauty could "promise
happiness" and serve "to inspire, to stimulate the creation of visions of better
states." The specifics of the category could be elaborated via other dimensions,
the structural dimension in particular. But because the authors of these definitions
do not bring in other dimensions to characterize beauty, these definitions lose the
meaning of this particular category.
From a structural point of view, I treat beauty as a predisposition concerning
certain initial material and positional components and their corresponding dual
components. In a complete case beauty involves this basic space that contains this
predisposition, the implied space—the space of artistic means—and the space of
feelings.
From an operational point of view beauty is defined via a procedure that I
call predispositioning.
The operatorial approach to beauty is related to the type of the operator: it
could be living beings, computers, and so forth or their combinations. But in any

case the operator is subjective. Subjectivity is the impossibility of separating the
subject who judges an object from the subject who elaborates on the object. From
this point of view, the well-known expression that "beauty is in the eye of the
beholder" gains a more constructive meaning because beauty is linked with the
ability of its development by the given operator and/or the development of the
operator himself/itself. Such an approach to beauty does not preclude the
acceptance of certain elements of objectivity in an object; they mainly concern
initial material components xix and some relations. What an operator usually cannot
assign to an object is its dual components: they are in "the eyes of the beholder."
The approach to beauty from the point of view of genesis is related to the role
of the past in its formation: can this past be ignored or must it become an essential
part of beauty? No, this past is influential via the component of tradition. One of
the celebrations of beauty in the Japanese aesthetics it is that which is old and
faded (sabi).
Because beauty contains only some features of the past, it is unique from the
point of view of genesis.
Many aestheticians share the opinion that the degree of beauty is the degree
to which something is done that was never done before, the extent to which
human imagination has been developed." This definition is very close to my
vision of beauty from the point of view of its genesis.
ISOMORPHISMS
As soon as the category of beauty has been clarified, I am ready to explore
the methodology of elaboration of the fullness aspect of the category of beauty. I
remind the reader that fullness of beauty includes the logical part, as well as
feelings and artistic means.
It seems to me that one of the major obstacles in the way of elaborating on
the category of beauty lies in the direct attack on the fullness of this complicated
category. In particular, it is commonly thought that beauty is a prerogative of Man
(sometimes, of highly intelligent animals insofar as they are capable of producing
art). This is the reason that scholars have tried to locate the stable psychological
and physiological bases of this method. Individual human valuations, of course,
have not thereby been ruled out.xx

I think that any interacting objects capable of perception of beauty (and any
object of the system so endowed can act as a subject), in any field, can use this
phenomenon while bypassing human involvement. Man could be there to analyze
what is going on. But there is a big difference between man's direct aesthetic
interaction with an object and the objects’ interactions between themselves on the
basis of beauty. Admittedly, beauty is present in interactions between developing
cells, in the formation of seemingly counterproductive intermediate genotypic and
phenotypic structures, and even in the interactions of some particles in physical
systems (e.g., the meaning of multidimensiality of physical space that unites all
forces).
So, I want to avoid a direct attack on the fullness of beauty. I try to use a twostep process that assumes at the first stage the separation of the core of beauty
from artistic means and human perceptions, and at the second stage the
integration of all of the parts that constitute beauty. Such an approach again raises
the problem of reductionism. It seems to me that the concept of isomorphism
allows a solution to this problem in the given situation.
In accordance with the general systems theory developed by Ludwig von
Bertalanffy (1901-1972), one major way to explore a given system is to enlarge
the set of relevant systems and to find isomorphisms in them.
A consequence of the existence of general system properties is the appearance of
structural similarities or isomorphisms in different fields. There are
correspondences in the principles that govern the behavior of entities that are,
intrinsically, widely different. To take a simple example, an exponential law of
growth applies to certain bacterial cells, to populations of bacteria, of animals or
humans, and to the progress of scientific research measured by the number of
publications in genetics or science in general. The entities in question, such as
bacteria, animals, men, books, etc., are completely different, and so are the
causal mechanisms involved. Nevertheless, the mathematical law is the same.
Or there are systems of equations describing the competition of animal and plant
species in nature. But it appears that the same systems of equations apply in
certain fields in physical chemistry and in economics as well. This
correspondence is due to the fact that the entities concerned can be considered,
in certain respects, as 'lays my' i.e., complexes of elements standing in
interaction. The fact that the fields mentioned, and others as well, are concerned
with "systems," leads to a correspondence in general principles and even in
special laws when the conditions correspond in the phenomena under
consideration. (Bertalanffy, 1968, p.33)

The presence of isomorphisms in different systems does not preclude the
further elaboration of the peculiarities of a given system. Bertalanffy (1968) made

an important methodological comment in relation to the last statement. It concerns
the relationship between isomorphisms and reductionism in complex systems. The
critics of reductionism reasonably argue against reducing complex systems to
simple ones. But by using isomorphisms, one can bypass this criticism. Instead of
reduction of a complex system to a simple one, a search for common features
proceeds in both complex and simple systems, and then the general features
separate from the specifics ones.
We come, then, to a conception which in contrast to reductionism, we may call
perspectivism. We cannot reduce the biological, behavioral, and social levels to
the lowest level, that of the constructs and laws of physics. We can, however,
find constructs and possibly laws within the individual levels. The world is, as
Aldous Huxley once put it, like a Neapolitan ice cream cake where the physical,
the biological, the social and the moral universe levels represent the chocolate,
strawberry, and vanilla layers. We cannot reduce strawberry to chocolate; the
most we can say is that Å possibly in the last resort, all is vanilla, all mind or
spirit. The unifying principle is that we find organization at all levels. The
mechanistic world view, taking the play of physical particles as ultimate reality,
found its expression in a civilization which glorifies physical technology that
has led eventually to the catastrophes of our time. Possibly the model of the
world as a great organization can help to reinforce the sense of reverence for the
living which we have almost lost in the last sanguinary decades of human
history. (Bertalanffy, 1968, p.49)

The embedding of a set of given systems in a suprasystem allows
generalizing the meanings of category that have been observed in this set of
systems. I see beauty as a general systems phenomenon that can, under
appropriate conditions, be applied to any interacting objects in any field. To my
best knowledge such a general systems approach to define beauty has not yet been
developed. One does not have to confuse this approach with a perception of
beauty that could be free from some aspects of its perception by human beings. In
this way I understand Immanuel Kant, who paid attention to the perception of
beauty by taste and freed from senses and perception that have been basic for
Alexander Baumgarten, the founder of aesthetics.
Thus, using the category of isomorphisms, I have made an attempt to clarify
the category of beauty by separating it in the beginning not only from art but in
general from any other systems that are perceived and judged via humans
feelings. I consider beauty as a general systems category embedding it in various
different systems, for example, chess, economy, and art. Certainly, the selection
of these systems was not done by chance. The decision is the result of an attempt

to find systems where it is possible to reveal mild disjointness explicitly: systems
that are sufficient to introduce the fundamental category of this book— a
predisposition.
NOTES

PART II. CATEGORIES AROUND BEAUTY

4. SOME CATEGORIES RELEVANT TO BEAUTY
Three sets of terms are related to my understanding of beauty. The first set terms
have a broader but underdeveloped meaning comparative to beauty, e.g., image,
gestalt (I do not know how to distinguish the term pattern that could even be a
synonym for an image or a gestalt). Another set of terms is equal to beauty and
competing with it,—harmony, sublime, interesting, artistic image. And finally
there is a third group of terms mainly related to some features of beauty like
dispositions, adaptation, preadaptation, and so on.
TERMS THAT ARE BROADER THAN BEAUTY
An image is the generic term for the first group of terms related to beauty.
Let me start with the most developed term in the first group—a gestalt.xxi
Gestalt
The word Gestalt is used in modern German to mean the way a thing has
been gestellt—"placed" or "put together." There is no exact equivalent in English.
"Form" and "shape" are the usual translations; in psychology the word is often
rendered as "pattern" or "configuration."
Gestalt theory began toward the close of the nineteenth century in Austria
and south Germany as a protest against the associationist and structural schools
that emphasized piecemeal analyses of experience and its convertion into
atomistic elements. A gestalt emphasizes that the whole of anything is greater
than its parts and the attributes of the whole are not deducible from analysis of the
parts in isolation.
Gestalt studies made use of the methods of phenomenology, which involve
nothing more than the description of direct psychological experience. Gestalt
psychology sought to encompass the qualities of form, meaning, and value that
prevailing psychologists had either ignored or thought to fall outside the confines
of science.

The earliest gestalt work concerned the area of perception, particularly visual
perceptual organization as illuminated by the phenomenon of illusion. The gestalt
principles were later applied to motivation, social psychology, personality,
aesthetics and economic behavior.
The simplest version of gestalts exists as archetypes. The term archetype was
adapted from Carl Jung (1875-1961). As the Encyclopedia Britannica mentions,
For Jung, the varieties of human experience have somehow been genetically
coded and transferred to successive generations. Originating in pre-logical
thought, these primordial image patterns and situations evoke startlingly similar
feelings in both reader and author.

The idea of archetypes penetrates not only psychology but also natural
science. In the work by Roald Hoffmann (1990), to which I frequently refer in
the book, much is said concerning the usage of archetypes in building molecules
as more developed forms (pp.199-200).
One may assume that values of different archetypes relate not only to
physiology and psychology, but also to the dominant culture in any given field. I
would not propose a certain method of determining the values of these archetypes;
however, to make an analogy to chess, I assume that these values are
semiconditional and can be obtained in accordance with those accepted in art rules
of interaction between archetypes (see more in Chapter 7).
The idea of archetypes is widely used in painting and sculpture. Some prime
elements in the art of the abstractionists could be simplest gestalts with
discernible figurative structures as more developed forms.
The evolution of Wassily Kandinsky, a founder of abstract painting, reveals
the artist's striving to discover a certain composition of previously discovered
basic elements. It was eventually expressed in gestalts possessing the simplest
biological forms (e.g., a fish) along with more amorphous structures. It was
precisely the search for these combinations that characterized the last, Parisian
period of the great painter's life.
All this makes the problem of the evaluation of conditions of aesthetic
objects much more sophisticated since it must be correlated with the creation of a
hierarchy of gestalts and corresponding evaluations of their components.
Gestalts by their structure keep an essential part of any object’s beauty
because both of them are presented as a position that contains as initial

independent variables along with material components (sometimes, they were
called fundaments by Eysenck, 1942, p.348) and relational ones.
The difficulties of treating gestalts as beauties appears when the creators of
gestalts try to evaluate them. The fact that the main gestalt literature does not
concern the problem of the evaluation of gestalts has deep reasons.
As it is well known, the evaluation of any object can be done from two
different sides: input and output (in economic terms— cost and benefit.) It means
that the evaluation of an object can be done via evaluation if its components –
input (cost) – or via the contribution of the object to the development of its
“consumers” – output (benefit.) The founders of the gestalt theory ignored the
first way to evaluate a gestalt for the following reasons. As has been discussed
earlier, the evaluation of an object via cost takes place when the developer of the
object assumes choices and the evaluations of the object’s components are used in
the elaboration of the object. But gestalt psychology opposes creation of objects
via choice. Its assumptions for elaboration of a gestalt are based on usage of
objective laws that are explicitly value free. No proposition is more characteristic
of gestalt thinking than the principle of Pragnanz: experienced perceptual wholes
tend toward the greatest regularity, simplicity, and clarity possible under the given
conditions.
As Harry Nelson (1925) mentioned concerning gestalts:
The emphasis put upon physical and physiological hypotheses indicates a
tendency among members of the new school to seek objective explanations of
phenomenal facts, or at least to employ principles common to what we may call,
for convenience, the "objective" sciences. Mind thus becomes a phenomenon
within a larger system of phenomena and amenable to precisely the same laws,
with no peculiar status of properties. (p.368)

Because a gestalt has to be taken as a whole and is not allowed to be used for
transformations via change of its structure, its evaluation has to be done
analogously to a material component in a programmatic procedure, either via
probabilities based on statistics or in a program that completely and consistently
links the stages of a process. We are trapped as soon as the situation is unique and
cannot be completely and consistently linked with the end in a programmatic
procedure.
Meanwhile some psychologists who are involved in the creation of gestalts
try to offer several criteria for judgment a gestalt.

Two opposed outcomes derive from the tendency of experienced gestalten to
turn into particularly simple and clear structures: depending upon given
conditions a gestalt will have either a maximum articulation of its parts, or it
will be highly simplified. It is also implicit in these formulations that ambiguous
conditions, which do not fully prescribe the perceptual outcome, produce a
special direction toward the completion of gaps and the resolving of
contradictions, so that all parts are determined by the structure of the whole. …
The question now arises concerning the structure that will be preferred in
perception when a number of configurations are possible. We are told that a
configuration may be more impressive or may be preferred in perception,
imagination or memory for any one of a number of reasons: either it is a "better"
configuration, "more natural," or, having appeared a number of times before, it
has left a "configurational disposition" making its reappearance on subsequent
occasions easier. Attitude, set, habit (gesamter psychischer Habitus) all tend to
facilitate or inhibit certain configurations. (International Encyclopedia of the
Social Sciences, vol. 6, 1991, p.359)

As one can see from the quotation, these criteria are very vague and remind
us of the vague criteria that have been used to judge the value of an object in
some other fields (mathematics in particular, see Chapter 5). What is more
important is that the gestalt psychologists do not pay enough attention to the
elaboration of these criteria, thus emphasizing the objective laws that create a
gestalt.xxii That is why the concept of gestalt became limited. As it is mentioned in
Encyclopedia Britannica under the rubric “Aesthetic Symbolism in Art”:
The influence of the Gestalt psychologists is also apparent in works of visual
aesthetics; e.g., Rudolf Arnheim's, Art and Visual Perception, (1954), which
explores the significance of such well-known Gestalt phenomena as the figureground relationship and the perception of completed wholes for our
understanding of pictures. Fruitful though this emphasis on the "good Gestalt"
has been, it cannot claim to have covered in its entirety the immensely complex
subject of artistic form. For one thing, the theories and observations of the
Gestalt psychologists, while evidently illuminating when applied to music and
painting, can be applied to our experience of literature only artificially and
inconclusively. Furthermore, it is impossible either to subsume all formal
features of music and literature under the idea of a Gestalt or to demonstrate
why, when so subsumed, the emotional effect and aesthetic value of form is
made intelligible. Too much of aesthetic importance is left unconsidered by the
study of the Gestalt, so that formalist critics and philosophers have begun to
look elsewhere for an answer to the questions that concern them.

Image
The concept of an image is broadly developed in the book by Kenneth
Boulding (1969). Boulding’s approach to an image could be interpreted as an

approach to a category that is broader (but less precise!) than a gestalt. Two
features of an image confirm the last statement. First, the principles to form an
image are related to broad organizational schemes, while the elaboration of a
gestalt is mainly related to some internal laws. Second, it is strongly emphasized
that creation of an image assumes the creation of both an image of a fact and an
image of its value (p.11); the elaboration of a gestalt mainly emphasizes the
elaboration of the “fact” and much less its evaluation.
To a great extent, Boulding’s concept of an image is combined with different
kind of influences of a message on an image. He applied his concept of an image
to different fields including theory of organization, economics, sociology,
psychology, and biology. He was so excited by the idea of an image that he even
proposed to form a new branch of science – eiconics— to study the formation of
images (pp.148-163).
Following Boulding’s definition of an image, I could say that beauty could be
understood as an image that combines an image of a “fact” (the image of a
position) and an image of values that are used to evaluate a position.
Unfortunately, Boulding did not elaborate the image of a position and an image of
its evaluation, and did not even offer any general image of beauty.
TERMS THAT COMPETE WITH BEAUTY
Beauty and Harmony: Modes of Presentation
The major competitor for the category of beauty as a whole is the category of
harmony. xxiii The definition of harmony in Webster's Third New International
Dictionary (1993), using a systemic multidimensional approach, makes possible
to see this definition from different aspects.
From a functional point of view, harmony is defined as a systematic
arrangement of parallel literary passages (as in the Gospels) for the purpose of
showing agreement. Such a definition is close to another meaning of harmony:
integrating the opposites. From a structural point of view, harmony means the
arrangement of parts in a pleasing relation to each other. From an operational
point of view, it means methods of elaboration of the components of the opposites
and their integration. From the operatorial point of view—internal calm:
tranquility. From the point of view of genesis, the historical roots of the term
harmony date back to ancient times. In Greek mythology, Harmonia is the

daughter of Ares and Aphrodite; she is the offspring of war and love, discord and
union. Therefore, from ancient Greece, it is apparent that harmony is a pairing of
opposites. The word harmony itself is derived from the Greek root harmozein, “to
fit together.”
From Greek and Indian roots, the meaning of harmony is a joining of
disparate things to form a whole. “This ... emerged from man’s first direct
confrontation with the element of strife and becoming present in the world of
sense experience. The word … embraces the totality of phenomenal experience
and … stands for the principle of cosmological unity, or order… but of an order
which encompasses disorder” (Manca, 1978, p.15). Manca’s concept involves an
outward look on reality, which views struggle and discord as fundamental
elements of existence and affirms that these dissonant elements are essential and
together serve as an integral part of reality (p.12.).
Unfortunately, the category of harmony, like the category of beauty, is
vaguely defined. Music is perhaps an exception. Here harmony is very well
defined but is reduced to one of the features of a musical piece, along with
rhythm, melody, and dynamic. As a matter of fact, sometimes musicians use the
term harmony in a broad sense, in relation to whole piece of music. But in this
case the definition of harmony is very vague.
Meanwhile, revealing the interrelationship between beauty and harmony is
important because there is an opinion that the aesthetic value of an object has to
be set in terms of harmony instead of beauty. Arthur C. Danto in his article (1992)
"suggested the possibility of an internal connection between beauty and
meaning": something the painter Brice Marden said in the course of an interview
with his peer Pat Steir: “The idea of beauty can be offensive. . . . It doesn't deal
with issues; political issues or social issues. But an issue that it does deal with is
harmony.”
But in my mind these two categories do not substitute for each other; they are
rather complementary representing different modes of representation of an
object.xxiv
To better understand this statement I prefer to put it in the form of a
comparison between an equilibrium and an optimal solution for a predisposition.
So when we deal with harmony we try to balance the opposites. Marie
Antoinette Manca (1978), talking on harmony, says:

For civilization is nothing other than the unremitting aim at the major
perfections of harmony. The search for the understanding or creation of
harmony in nature leads to creativity and discovery in the physical sciences; the
quest for harmony in man and society leads to creativity in the realm of the
social sciences; and the search for harmony through aesthetic creation leads to
art. In other words, art expresses the dialectical opposites which constitute the
nature of the world and seeks to give some meaning to these tensions, either
positive or negative. (pp.11-12.)

To organize these positive and negative tensions, an artist needs to create a
sort of order. The search for this new order is at the same time a search for
harmony. The center of reality resides in an ideal world and the attainment of
harmony is seen to consist in a balance of opposites that characterize creation
(p.12).
In different fields, the opposites have different presentations. For example, in
poetry diminution is the opposite of augmentation (an example of this is “But
silently, by slow degrees,” where the s-l becomes sl); in economics positively
evaluated goods and the opposite of waste. These opposites concern only the
vector of outputs. In a broad sense the opposites also concern such cases as the
whole input vs. output, i.e., taking into account the components of output as the
components that have to be spent to get the components of outputs. As usual, the
opposites of input-outputs are not taken into account in different fields of art. In
these fields, as usual, only the components of outputs and the means to achieve
them are taken into account (e.g., in poetry alliteration, consonance, assonance,
onomatopoeia), ignoring the components that concern the resources that have to
be spent to elaborate the components of outputs.
If these comments are reasonable, it seems that the term balancing for
harmony is vague. Balancing assumes only the opposites included in the output
and that one opposite cannot exceed the other (they both are in a feasible realm.)
It could concern initial and dual components but separately. For example, in
economics balancing will concern the outputs that don’t exceed the inputs – both
are expressed via a vector of initial components. In this situation balancing does
not assume that it is done in the best way—it is just only feasible.
A stronger term for harmony like equilibration seems preferable because here
the opposites are balanced by a linkage of vectors of the initial and dual
components in the best way.

A comparable mode of presentation of the opposites via a scalar, that is the
feature of beauty, is optimization.
I will illustrate the above said by the following example from economics
(Katsenelinboigen, 1992).xxv
The maximization of the objective function, F (criterion of optimality, with x
the unknown vector of consumer goods) shows the level of consumer satisfaction,
U, subject to the opposites— constraints on prices p and income w.
U = F(x)— max (1)
px ≤ w (2)

[I]

The presentation of an optimization model [I] can be converted to an
equilibrium model [II]
c (x) (1)
px ≤ w (2)
[II]
pλ ≥ c (3)
where the vector c concerns the values of components of vector x (vector c
contains partial derivatives of the function [I, (1)]) and scalar λ as the value of the
opposite w, are simultaneously balanced.
The analogous transformations could be made for predispositions assuming
that a consumer includes relations in the vector of goods and has to pay a certain
price for setting certain relations.
All these methods of representation of beauty of an object have their own
domains. As soon as one wants to clarify the causes of harmonized linkages of
inputs-outputs he/she should take an equilibrium approach. But the equilibrium
model does not show explicitly the degree of harmony for different situations; the
optimization approach is the proper one for this last purpose.xxvi
Sublime
Sublime is a very broad term with a gamut of interpretations confirmed by
the Oxford Dictionary.xxvii Among these interpretations could be recognized a
leading one that deals with the relations to beauty.

In turn, there are a variety of interpretations of the attitude of sublime to
beauty. It is even possible to see in Webster's Third New International Dictionary
an interpretation of sublime as elevated beauty.
In the philosophical literature sublime is recognized as an opposition to
beauty. If beauty is gentle and can be appreciated by the senses, sublime is
beyond apprehension in the domain of senses. This vision of sublime was
elaborated by Edmund Burke (1729-1797) in his book (1756). Burke’s vision of
sublime influenced Kant and Moses Mendelssohn, and then Continental
philosophy.
Burke’s concept of sublime is more complicated than just a simple opposition
to beauty. He tried to combine negative and positive sides by involving reason in
this process along with the senses. He assumed that the negative sides of sublime
stipulated by its grandiosity are accompanied by positive sides stipulated by its
fictitiousity. Kant clarified this positive side of the sublime via the awareness that
the human power of reason does not depend on sensation.
Let me now describe my attitude to sublime. I recognize sublime as a part of
a predisposition and then as a part of beauty or ugliness depending on the sign of
the predisposition. The initial components of sublime, infinitely large (vast) and
overwhelmingly powerful, belong respectively to the relational and material
components of a predisposition. The difficulties of treating sublime concern its
dual components: the evaluation of the initial components. This evaluation, as
usual in the evaluation of a position, depends on the individual. One could treat
these components as a position to developmen and assign to them a positive sign.
For example, a mathematician like Georg Cantor (1845-1918) who deals with the
foundations of mathematics might treat the infinite numbers as a predisposition to
development of such an important field as set theory.
For a theologian, the grandiose and vast power of God could be treated as a
feature of a predisposition of an entity that has abilities for future development.
And some believers, like Jews, could also rationally accept God as an equal,
making a contract with Him.
On the other hand, people could evaluate the initial components of sublime
negatively and treat them as a part of ugliness.
Certainly¸ the logical evaluations of sublime’s initial components are
accompanied by feelings. These hypertrophied components could be oppressive

and accompanied by such feelings as horror. Burke, I have noted, treats these
feelings positively if they are based on pride.
So, sublime can be treated as a part of a predisposition. If it is oriented to
development, it can increase the magnitude of beauty. And vice versa, if it is
oriented to deterioration (degeneration), it will increase the magnitude of ugliness.
Interesting
Mikhail Epstein in his book (2001) strongly claims that the category of
beauty should be replaced by the category of interesting.
Among the epithets for value that are used at the present time for judgment of
literary works and art, science and philosophy, the term “interesting” may be the
most frequent and stable. If in previous times, truthfulness and beauty, utility
and instructiveness, societal importance and progressiveness have been used for
evaluation of the quality of a work, in the twenties century, and especially at its
end, the value of a work as an interesting one serves almost as a ritualistic
introduction to all further evaluations, including also critical ones. (p.213)

Epstein defines interesting in the following way.
Interesting is elaborated as a ratio that keeps in the numerator the reliability of
the proof and in the denominator the probability of what is proved. (p.214)

Such an understanding of interesting makes it a value category. Certainly, the
numerator is a value because the verification of its reliability requires the
commeasurement of different and sometimes contradictory components like logic,
intuition, and experimentation. Assigning certain weights to these components
could accomplish such commeasurement. The denominator is a dimensionless
magnitude.
In the case the traditional approach to beauty as a category just reflects only
some components of a position, interesting could be a broader value than beauty.
For example, an interesting (attractive) woman has a higher value than a beautiful
one if the term beautiful is related only to the physical appearance of the woman.
But, if beautiful involves a whole position of an object, and includes
dynamism in the position, then the term beauty becomes broader than interesting
and includes interesting as its relational component.
Certainly, an object is more beautiful the more reliable it is, because it can
have a stronger influence on development.

While including reliability of an object in the evaluation of a position the one
can experience a certain methodological difficulty with regard to utility. In the
extreme view on the nature of beauty, evaluation of a position must be completely
abstracted from utility. That view is invalid when utility is considered as only one
of the components of the predisposition, not as its crucial components.
Roald Hoffman (1990) writes in regard to this:
Much philosophic tradition would object to including the utilitarian perspective
as an aesthetic criterion. Here I would only add the empirical testimony of the
practitioners— be they deluded, naive or not— chemists really do think that use
is an element, not the most important one, but an element of chemical beauty.
(pp. 201-202)

Certainly, an object is more beautiful the lower the probability of what is
proved. This is stipulated by the assumption that probability is based on sameness
(or similarity) of objects,— that the object under consideration has occurred
before. Furthermore, repeatedness as a relational component of a position usually
has a negative value. Uniqueness as a relational component of a position has a
high positive value.
Finally I want to make some comments on Arthur Schopenhauer’s (17881860) opinions concerning the relation between beauty and interesting. (As a
matter of fact, Epstein recognizes Schopenhauer as the predecessor of the thesis
that interesting replaces beauty in an evaluation of an object.)
Schopenhauer attaches beauty to the contemplation of a well-organized
object, as he revealed explicitly the beauty of nature. (Vol. 2 (1969): 403-405).
Interesting for Schopenhauer is related to the ignition of the will (Vol. 1 (1969):
390).
In accordance with my understanding of beauty, it is related to a
predisposition that can be treated in general as incomplete and inconsistent. And
along with pure contemplation of a predisposition (including will, energy,
capabilities, etc.), beauty also involves artistic means and feelings that, in general,
are expressed in the driving force (see chapter 10).
Thus, I repeat that interesting can be treated as a part of beauty, if beauty is
understood in the broad sense as a predisposition to development.

Artistic Image
Much closer to the concept of beauty are the elaborations of some authors on
the category of an artistic image.
Irina Rodnianskaia’ article (1978) is fully dedicated to this subject.
Unfortunately her discussion does not contain a clear vision of the linkage of an
artistic image and beauty, only some remarks on this subject:
The inner form of an image is personal and bears the indelible impression of its
creator's ideology and his selective and creative initiative. …
In its aesthetic aspect the artistic image is a rational, lifelike entity that contains
nothing superfluous, accidental, or supplementary and that creates an impression
of beauty owing precisely to the complete unity and ultimate meaningfulness of
its component parts. …
To the extent that an artistic image is true to the laws of beauty, it is always
correct in its foreshadowing of harmony. However, the artist and creator of the
image is not always correct, and he cannot be totally correct when he organizes
this harmony and beauty around his inevitable subjective world view.

Following Boulding’s concept of an image and Rodnainskaia’s vision of an
artististic image, we (V.Ulea and I) interpret the linkages between an artistic
image and beauty in the following way. An image could be completely and
consistently organized both in its internalities and in its relation with the system
as whole, and enriched with artistic means and emotions. An artistic image is first
of all distinguished as an incomplete completeness. An artistic image is so well
organized internally (completeness) by its creator that it can simultaneously leave
free space for further development (incompleteness). Simultaneously, the
components of a proper artistic image should be evaluated in unconditional
(partly conditional) values.
That is why, to speak strongly, art in totalitarian countries, in particular
socialist realism, does not contain artistic images. Its images are completely and
consistently linked with a general scheme that has a clear ideological orientation.
These images can have artistic means and stimulate feelings, but they are just
images and are not artistic ones. In chapters 11 and 12 of this book, V.Ulea and I
analyze a concept of beauty that is factually based on the above-mentioned
understanding of an artistic image.
So, an artistic image enriched by a set of proper evaluations of its
components could be in general a synonym for beauty because it contains a
position that is not completely and consistently linked with the whole piece,

leaving space for artistic continuation, and the evaluation of a position to be
directed in a positive way— to development.
TERMS RELATED TO SOME FEATURES OF BEAUTY
Disposition
The concept of a disposition is one of the closest to my concept of a
predisposition. In its turn, disposition has some related classes such as
“tendencies, capacities and incapacities, powers and forces, potentialities and
propensities, abilities and liabilities” (Mumford, 1998, p.10). Here, though, I will
talk mainly on the relations between a predisposition and a disposition.
If a predisposition as a category is my own invention, the category of
disposition has found its niche in philosophy. The role of this category in
philosophy: should not be exaggerated: the Encyclopedia of Philosophy and the
Encyclopedia Britannica do not have specific articles concerning dispositions.
But, leading philosophical dictionaries do contain this term, and several books
and many articles have been written directly on this subject. I will mention some
of them below.
The Cambridge Dictionary of Philosophy (1999) defines disposition as “a
tendency of an object or system to act or react in characteristic ways in certain
situations.” Such a definition does not allow us to see the difference between a
disposition and a predisposition. Even the structure of the two categories could be
very similar. To make the differences between them visible, we should clarify
their role. A disposition is distinguished from a non-dispositional category by an
explicit emphasis on its function. Elizabeth Prior (1985), it seems, follows RyleWittgenstein view, describing the differences between the two categories with an
example:
How does fragility (say) differ from squareness? One obvious difference here is
a conceptual one. The concept of squareness involves the concepts of being
four-sided and right-angled. The concept of fragility involves the concept of
shattering when struck. An important difference between the concept of
squareness and the concept of fragility is that the latter concept involves the
notion of an occurrence or an event in a way in which the former concept does
not. So there is at least a prima facie justification for distinguishing dispositions,
or dispositional properties, from non-dispositional ones. (pp.1-2)

A disposition pays attention mainly to a certain function of a thing, while a
predisposition emphasizes the integration of different features of an object and its
influence on a certain direction of development (or achieving a goal).
Several examples that I borrowed from the Stephen Mumford’s book (1998)
will clarify the above. The first example concerns fragility, which is ascribed to
vases, panes of glass, and so forth. As matter of fact fragility, along with
solubility, elasticity, hardness, and so on belongs to the so-called philosopher’s
dispositions, which are relatively simple because they usually concern inanimate
things.
Ascriptions of fragility are often warnings for they are understood to mean that
breakage is easily brought about. An accidental dropping or knocking is very
likely to result in smashing. It seems that although virtually all objects are
breakable, it is only those which break easily under very little force of impact
and in a wide variety of circumstances that are called fragile.
This shows a key feature of dispositions. To each disposition
there
corresponds a typical manifestation but a disposition ascription can be true
though no manifestation occurs.
In the case of fragility, the typical
manifestation is breakage. In the case of solubility, the typical manifestation is
dissolving. Some dispositions are “multiply manifested,” meaning that they
have a variety of possible manifestations. The multiple manifestations of
elasticity include stretching, contracting, bouncing, deforming, and reforming.
None of these events need ever occur for a disposition ascription to be true. A
vase may be fragile and may have been so for centuries though it has never
manifested its fragility in an actual breakage. So where does its fragility reside?
In what fact of the matter does the fragility of the vase consist? We probably
don't want to say that it consists in the possession of some “occult” power that
lurks in a halfway realm between potentiality and actuality. But then, what do
we want to say? (pp.5-6)

The second example of a disposition borrowed from Mumford (1998)
concerns a belief as an example of mental events, and the differences between the
dispositions related to unanimated and human beings. The third example deals
with bravery as “an example of a disposition that is a complex of
subdispositions.” For bravery, a necessary condition is to perceive related
situations as dangerous. The fourth example concerns thermostat and the
connections between the function of a thermostat and different mechanisms for
different kind of thermostats. Divisibility by 2 is the fifth example and concerns
some properties of abstract objects like numbers, geometrical shapes, etc. vs.
concrete objects; the first ones “have no casual powers and produce no change.”
Finally, I have to mention that the analysis of a disposition proceeds in a
rigorous way using the tools of mathematical logic.

Taking into account the brief description of a disposition, I could assume that
a disposition and a predisposition have certain features in common. The major of
them is to see the possibility for a given object to act depending on its structure.
The differences between a disposition and a predisposition are very
essential. The predisposition claims a holistic influence of a given object on
development while a disposition is oriented to the recognition of a certain, mainly
single, functional component. To fulfill its role, the formation of a predisposition
is linked with new ideas that allow to dissect an object on a non-trivial set of
material and relational components as independent variables, and then to
synthesize (integrate) them via a new system of values based on the degree of
their unconditionality.
Adaptation and Preadaptation
The concept of adaptation is borrowed from biology. Adaptive is used to
denote a process by which an organism prepares itself to respond to changes in
the environment, whatever these changes may be. This kind of adaptation is
predicated on the flexibility of the organs, that is the organs' ability to shift from
one mode of operation to another, and on the diversity of "tools" at the organism's
disposal (such as different antibodies), etc. In general, discussions of adaptation
mainly emphasize a passive adjustment of an organism to the changes in the
environment.
Russell Ackoff (1999) has introduced a much broader concept of adaptation:
To adapt is to change oneself or one's environment so as to maintain or increase
efficiency or effectiveness when changes of internal or external conditions, if
not responded to, result in decreased efficiency or effectiveness. Therefore,
adaptation is learning under changing conditions. (p.164)

Ackoff’s definition of adaptation includes not only internal changes in an
organism as a reaction to external changes, but also the ability of an organism to
actively change the environment in its favor.
From a functional point of view, such a definition of adaptation is similar to
my definition of predisposition because its also assumes increasing efficiency by
an active influence on the environment and absorption of changes. My definition
of predisposition (also from a functional point of view) is slightly different in its

explicit emphasis on maximizing the effective absorption of favorable unexpected
outcomes and minimizing the losses from damaging unexpected outcomes.
The major difference between the concepts of adaptation and predisposition
is clearly seen from the structural and operational points of view. The concept of
adaptation, as Ackoff formulates it, is a very broad one and, generally speaking,
can include any kind of structure or process. However, it does not involve the
clear vision provided by a predisposition with its set of material and relational
components as independent variables evaluated in unconditional values. Such
understanding of a predisposition allows being flexible not only by the versatile
(universal) parts of an object, as it is mainly assumed by the concept of
adaptation, but also by its internal and external relations. A predisposition also
allows finding out right now the chance of a unique situation influencing the
unknown future without waiting until the results of its development are observed
in the future. The concept of adaptation as usual is far from the development of
its values as a quantitative measure of the influence of adaptation on future
development.
Moreover, the concept of adaptation does not explicitly emphasize any kind
of changes by the object that are done in the present in advance of the unknown
future. It is not by chance that the concept of adaptation is accompanied by the
concept of preadaptation.
Preadaptation commonly refers to "the existence of a prospective function
prior to its realization" (George Simpson, 1944, p.86). Neil Campbell (1993)
defines preadaptation in a more concrete way:
[Preadapataion is a] structure that evolves and functions in one environmental
context, but can perform additional functions when placed in some new
environment. (p. G-23)

The concept of preadaptation mainly emphasizes the ability of existing
structures to be used in the future to fulfill other functions than they are fulfilling
in the present. Preadaptation does not emphasize the development of structures
that are not necessary in the present, and might even be to a certain extent harmful
in the present but could bring success in the unknown future. When preadaptation
does mention harmful features, it tries to justify them by claiming that they are
correlated with positive features for the present. For example, C. Kosswig (1948)
described a white colored hawk that is replacing a hawk of a color better adjusted
to the present environment. In the mind of Kosswig, this replacement is occurring

because the white hawk has a higher rate of reproduction, not because it might be
better adapted than the darker one to a certain kind of future environment.
In other words, the concept of preadaptation does not emphasize pure
positional sacrifice, the sacrifice of material components in the name of better
positional components without some advantage in the present.
Potential
Webster's dictionary defines potential as something "existing in possibility."
In a broad philosophical sense, the category of a potential is not well
developed.xxviii Mikhail Epstein (2001) devoted a whole book to the category of
ableness, claiming that a new philosophical discipline has to appear. He calls this
discipline potentiology, as the study of ableness or potency that cannot be
reduced to the categories of being and knowledge. He even puts potentiology on
the level of the basic philosophical disciplines, creating the triad epistomology,
ontology, and potentiology.
Unfortunately, at this level of my own development, I am unable to build a
bridge between potentiology and predispositioning. I fully understand that to
build such a bridge would be an enormous job, because it means the elaboration
of nontrivial intermediate stages. Without such stages, the implementation of
general philosophical categories into relatively empirically developed categories
could be vulgar. The discussions that Mikhail Epstein, V.Ulea, and I have started
around potentiology promise to actualize the possibilities of the design of such a
bridge.
Now a little bit of my clarification of the category of a potential. My general
definition of a position does not implicitly cover all of the components of a given
system because it does not take into account a general direction of development,
capability, will, energy, experiencexxix, and rules of interaction.
Some of these components sound very anthropomorphic. But it is not so. Let
me illustrate it for such “suspicious” components like will and capability.
If a system has programs of different layers that stipulate its behavior and
changes in behavior, it may have a special program that enforces a given program
to change the program of the adjoining layers. Such an enforcing program might
be called will. It is also sufficient to have a will in a system if any one of its

programs has its own force to influence the adjoining programs. (See more on the
subject of will in my book [1997, pp. 18-20])
The term capability can also be related to any system, and can characterize
the existence in a system the different methods of performance and the ability to
explore them with certain strength.
Certainly, a mechanism of ignition is also required to develop a potential. It
can be inside or outside of a potential, and in particular in the interaction with the
potentials of other systems. But in any case, a mechanism of ignition of a
potential has to exist.
Now the final term system's potential can be introduced. A potential of a
system is its possibilities for development (in simplified cases for growth or
survival) and involves, along with a position (in the narrow sense only of inputsoutputs), general orientation, abilities, will, energy, experience, rules of
interaction, and the mechanism that ignites its activity.
The evaluation of the potential as a whole via dual components could be
called its status. A status takes a role of a predisposition of a potential if it
includes all of its initial components measured in unconditional dual components.
The concept of potential should not be reduced to any one of the
aforementioned components: these constituent characteristics should be viewed as
an entity.
Strictly speaking, potential is most relevant when we speak of development.
However, it also has some application to growth and survival because there, at
least to a degree, represent a particular case of development. Thus, potential for
survival refers to the ability of the system to operate under stationary conditions
with production level above zero and a coefficient of growth equal to one.
Potential for growth indicates the ability of a system to operate with a growth
coefficient greater than zero. Potential for development reflects a system's ability
to create conditions that will guarantee an increase in its growth rates in the
future.
Now I will try to compare the category of a predisposition with empirical
understandings of the category of a potential including my own. For the sake of
concreteness, I will do it by application to economics.
With this in mind, my approach to the category of economic potential should
incorporate both the desires of the people to produce goods and services and the

means at their disposal to do so. Lack of either of these two conditions strips the
system of its potential.
The prevailing concept of economic potential on the macro level revolves
around the economy’s output capacity. Some definitions from this class
emphasize the economy's capacity to increase output under full (or greater)
utilization of available resources. In other words, proponents of this approach feel
that because some resources available to society remain idle, we need a new
category that would reflect the output frontier under full utilization of resources.
I quote from Paul Samuelson (1966), who adheres to this concept of
economic potential:
Our Economic Potential. Had our economy progressed since 1956— not at the
dramatic sprint of the Western European or Japanese economies or at the rust of
the controlled totalitarian systems but simply at the modest pace made possible
by our labor force and productivity trends – we could have expected 1961 to
bring Gross National Product some 10 per cent above the $500 billion level we
are now experiencing. With unemployment below 4 per cent, with overcapacity
put towork, and with productivity unleashed by economic opportunity, such a
level of activity would mean higher private consumption, higher corporate
profits, higher capital formation for the future, and higher resources for
much-needed public programs. Instead of our having now to debate about the
size of the Budget Deficit to be associated with recession, such an outcome
would have produced tax revenues under our present tax structure sufficient to
lead to a surplus of around ten billion dollars; and the authorities might be facing
the not unpleasant task of deciding how to deal with such a surplus. (pp. 25-26)

Here, the dynamics of the potential can be measured as the proportions
between the yearly percentages of utilization of resources.
A more general approach to an economic potential was taken by Abram
Bergson (1961).
Production potential at any time is understood in terms of the corresponding
“schedule of production possibilities,” that is, the schedule representing the
limiting amounts of 'composite commodities' of different mixes that the
community might produce with available factor supplies and “technical
knowledge.” (p. 26)

With everything regarding the measurement of economic growth and
development, we see that Bergson really attempts to sidestep the problems of
measuring economic growth. Conceptually, he remains within the orthodox
framework unable to free himself from its limitations and examine the problem in
a more general context of economic development.

To sum up our discussion of economic potential as some feasible space of
production, the use of the term potential in this context seems to me inappropriate
— even when it is accompanied by such epithets as economic or production.
Specific terms in economic literature reflect this aspect of the economy—
production possibilities frontier and feasible production space.
A rather unusual definition of an economic potential was proposed by
Kenneth Boulding (1970).
Wherever we find a potential difference producing a current or flow by
overcoming a resistance, we find something like Ohm's law, exhibited in purest
form in the study of electricity, but valuable as an interpretive principle when we
study the flow of goods or resources in response to price differences (economic
potential) against the resistance imposed by costs and transport. In the theory of
electrical circuits we may find clues to some baffling phenomena connected
with the circuit flow of money. (p. 8)

Boulding's analogy concerning potential and the value of goods at their
production and consumption sites, respectively, was widely used in economic
literature dealing with linear programming and transportation problems in
particular.
Boulding's definition of an economic potential makes sense in growth
measurements only under complete aggregation of all the products comprising the
economic system. As Boulding points out, aggregation can be achieved by
representing all products in monetary form. Boulding does not indicate how to
measure the growth of the potential of an economic system comprised of many
diverse objects (unlike a physical system having a uniform current flowing
through a single channel). All problems regarding the measurement of the
potential for development are completely foreign to this approach.

5. BEAUTY AND TRUTH
GENERAL COMMENTS
There is a huge literature dedicated to the relations between beauty and truth.xxx
First of all I refer to the project by Stephen David Ross, The Gift of the Good, and
in particular to the second volume of this project, The Gift of Truth (1997), which
covers many general concepts in this field.
There are also several books that concern the beauty and truth in science, and
especially in physics and mathematics. Among them I could mention at least the
books by Mario Livio (2000) and Evgenii Feinberg, (1987); collections of articles
published by Graham Farmelo, (2002) Alfred Tauber (1996), Judith Wechsler
(1978); and François Le Lionnais (1971); and the books by William Anglin
(1997) and Jerry King (1992) that are completely dedicated to mathematics.
There is a division of opinion between scholars concerning the relationship
between beauty and truth. As Elaine Scarry (1999) mentioned:
Physicist Thomas Appelquist, for example, has told me that in particle physics
the beauty of a theory is taken to be predictive of its truth; experimental
astrophysicist Paul Horowitz, on the other hand, counsels new physicists not to
assume that if they come up with a "pretty" theory, it must be true. Exponents of
both positions can no doubt be found within each of the two sciences. (p.127)

I could add to the list of the “decliners” of the decisive role of beauty in the
judgment of a scientific object the name of the great physicist Ludwig Boltzmann
(1844-1906), who said that he “leaves the elegance to tailors and hairdressers.”
Even taking into consideration this split of opinions one could assume that
beauty is correlated with truth. I will try to analyze this correlation in the frame of
my understanding of these categories always remembering that the definitions of
beauty and truth are not very clear. I presented a system approach to beauty in
Chapter 3. I will do the same here for truth.
From a functional point of view, truth has to provide a full guarantee that its
application will preserve reliability of the space that used this object. From a
structural point of view, “truth is not necessarily unitary but may have a

theological side and a philosophic side each governing in its own realm even
though it may contradict the other” (Webster's Third New International
Dictionary). From an operational point of view, “To say of what is that it is not,
or of what is not that it is, is false, while to say of what is that it is, and of what is
not that it is not, is true" (Aristotle, 1984, p.1011) or “the truth that certain
premises give a certain conclusion” (Webster's Third New International
Dictionary). From an operatorial point of view, truth is a value free statement,
that is, it is always independent from the creator (observer). From the point of
view of genesis, “the truth of ultimate reality as partly or wholly transcendent of
perceived actuality and experience” (Webster's Third New International
Dictionary) is always correct, that is, what was true in the past, is true in the
present, and will be true in the future.
Thus, if we assume that beauty is a predisposition to development, and truth
is a fixed statement that does not change with time, the categories of beauty and
truth can be judged as opposites. This is a correct statement if one takes into
consideration a finished mathematical object in isolation from external linkages
and internal elaborations. As soon as one does take these into account, beauty and
truth could be treated as complementary.
A first preliminary thought concerning the confirmation of the last statement:
a truth result must be used as a reliable object in creation of new predispositions.
In turn, a reliable object embedded in a position increases its beauty because it
increases the assurance that the given position will be better predisposed to a
proper influence on the development.
As matter of fact, such an opinion is shared by Nobel Prize chemist Roald
Hoffman (1990). He writes in regard to this:
Much philosophic tradition would object to including the utilitarian perspective
as an aesthetic criterion.... Here I would only add the empirical testimony of the
practitioners—be they deluded, naive or not—chemists really do think that use
is an element, not the most important one, but an element of chemical beauty
(pp. 201-202.)

Beauty and Truth as Complementary Categories
But before I start a deeper discussion on the relations between beauty and
truth let me introduce two metaphors. The first concerns the consideration of
beauty and truth as opposites. A moth tries to be as close as possible to a fire. But

if the moth is too close to fire or touches it, the moth could be burned. The second
metaphor concerns the consideration of beauty and truth as complementary. It is
expressed via the legend of the Phoenix (Firebird). This bird burning itself it
becomes old; afterward it revives, young and renewed.
I concentrate on the exploration of the Phoenix metaphor in the analysis of
beauty and truth in mathematics, where these two categories play an essential role
and are complementary. I offer first some quotations that justify my choice of
mathematics as the basic model for the analysis of the role of beauty in a field that
is well known for its requirements for truth.
I begin with a long quotation from the book by the famous mathematician
Godfrey Hardy (1941):
A mathematician, like a painter or a poet, is a maker of patterns. If his patterns
are more permanent than theirs, it is because they are made with ideas. A painter
makes patterns with shapes and colors, a poet with words. A painting may
embody an “idea,” but the idea is usually commonplace and unimportant. In
poetry, ideas count for a good deal more; but, as Housman insisted, the
importance of ideas in poetry is habitually exaggerated…
…The poverty of the ideas seems hardly to affect the beauty of the verbal
pattern. A mathematician, on the other hand, has no material to work with but
ideas, and so his patterns are likely to last longer, since ideas wear less with time
than words. The mathematician’s patterns, like the painter's or the poet's, must
be beautiful; the ideas, like the colors or the words, must fit together in a
harmonious way. Beauty is the first test: there is no permanent place in the
world for ugly mathematics.
And here I must deal with a misconception which is still wide-spread (though
probably much less so now than it was twenty years ago), what Whitehead has
called the “literary superstition” that love of and aesthetic appreciation of
mathematics is “a monomania confined to a few eccentrics in each generation.”
It would be difficult now to find an educated man quite insensitive to the
aesthetic appeal of mathematics. It may be very hard to define mathematical
beauty, but that is just as true of beauty of any kind— we may not know quite
what we mean by a beautiful poem, but that does not prevent us from
recognizing one when we read it. Even Professor Hogben, who is out to
minimize at all costs the importance of the aesthetic element in mathematics,
does not venture to deny its reality. 'There are, to be sure, individuals for whom
mathematics exercises a coldly impersonal attraction… The aesthetic appeal of
mathematics may be very real for a chosen few. “But they are “few”, he
suggests, and they feel “coldly” (and are really rather ridiculous people, who
live in silly little university towns sheltered from the fresh breezes of the wide
open spaces). In this he is merely echoing Whitehead's “literary superstition.”
(pp.24-28)

An analogous opinion was expressed even earlier by Henri Poincaré, who in
the mind of Seymour Papert (1988)

is not only as one of the seminal mathematical thinkers of the century but also as
one of the most thoughtful writers on the epistemology of the mathematical
sciences. Poincaré differs sharply from prevalent trends in cognitive and
educational psychology in his view of what makes a mathematician. For
Poincaré the distinguishing feature of the mathematical mind is not logical but
aesthetic. (p.105)

The same attitude to the role of aesthetics in mathematics was expressed by
John von Neumann (1947), one of the greatest mathematicians of the twentieth
century:
The mathematician has a wide variety of fields to which he may turn, and he
enjoys a very considerable freedom in what he does with them. To come to the
decisive point: I think that it is correct to say that his criteria of selection, and
also those of success, are mainly aesthetical. (p.194)

Jerry King (1992) has made interesting critical statements concerning the
underestimation of the role of beauty in mathematics and elaboration of
mathematical aesthetic.
I include so many quotations concerning the strong linkage between
mathematics and beauty for the following reason. Such a statement, even if it is
exaggerated, is not a common place. There are a fair number of mathematicians
who don’t appreciate this statement, or at least treat is as meaningless, expressing
sometimes an opposite exaggerated opinion to the previous one. As Papert (1988)
mentioned:
If mathematical aesthetics gets any attention in the schools, it is as an
epiphenomenon, an icing on the mathematical cake, rather than as the driving
force which makes mathematical thinking function. Certainly the widely
practiced theories of the psychology of mathematical development (such as
Piaget's) totally ignore the aesthetic, or even the intuitive, and concentrate on
structural analysis of the logical facet of mathematical thought.
…Mathematical beauty, mathematical pleasure, and even mathematical intuition
will be treated almost interchangeably insofar as they are representatives of the
extralogical. And, on the other side, we shall not separate such very different
facets of the logical as the formalists' emphasis on the deductive process,
Russell's reductionist position (against which Poincaré fought so savagely), and
Tarski's set theoretic semantics. These logical theories can be thrown together
insofar as they have in common an intrinsic, autonomous view of mathematics.
They deal with mathematics as self-contained, as justifying itself by formally
defined (that is, mathematical) criteria of validity, and they ignore all reference
of mathematics to anything outside itself. They certainly ignore phenomena of
beauty and pleasure.
There is no theoretical tension in the fact that mathematical logicians ignore, as
long as they do not deny, the extralogical. No one will call into question either

the reality of the logical face of mathematics or the reality of mathematical
beauty or pleasure. What Poincaré challenges is the possibility of understanding
mathematical activity, the work of the mathematician solely, or even primarily,
in logical terms without reference to the aesthetic. Thus his challenge is in the
field of psychology, or the theory of mind, and, as such, has wider
reverberations than the seemingly specialized problem of understanding
mathematical thinking: his challenge calls in question the separation within
psychology of cognitive functions, defined by opposition to considerations of
affect, of feeling, of sense of beauty. (pp.106-7)

A summary of the above quoted materials concerning the role of beauty in
mathematics are well expressed by Roger Penrose (1974)
in mathematics truth is a necessary condition, it is far from being a sufficient
one. How, in fact, does one decide which things in mathematics are important
and which are not? Ultimately, the criteria have to be aesthetic ones. (p.266)

and by David Wells (1990)
beauty in mathematics must be incorporated into any adequate epistemology of
mathematics. Philosophies of mathematics that ignore beauty will be inherently
defective and incapable of effectively interpreting the activities of
mathematicians. (p.41)

RELATIONS BETWEEN BEAUTY AND MATHEMATICS
General Comments
So I also assert that role of beauty in mathematics is very essential, even if it
is not decisive. If such a statement is accepted, a general statement appears
concerning the relations of beauty and truth in mathematics. Beauty, as I
understand it as a predisposition to development in all realms of mathematics (as
in any other field), has a pragmatic value in a very special sense: it is a complete
incompleteness. As we will see later on, beauty creates conditions for
mathematical development in any situation when it is impossible or inefficient to
have a direct, complete, and consistent way for elaboration of a mathematical
objects and meanwhile it is important to have an intermediate stage that gives
space for further development.
From this point of view I could try to solve the paradox concerning the
relation of beauty and truth in mathematics that have been mentioned by Jerry
King (1992).

But if, as I claim, the motivation for the development of mathematics is
primarily aesthetic, and not utilitarian, then the wonder compounds itself. We
are talking about the paradox of the utility of beauty. And we are dealing with a
miracle of second order of magnitude. (p.121)

Observing this paradox, I don’t accept its assertion that the primary role of
beauty is motivation (a statement King made earlier, on p.8.) For me beauty is an
organic part of the whole process of elaboration of mathematical objects; it is
especially valid for strategic development of mathematical objects in all of its
realms. Meanwhile for tactical problems that are close to the end of the
elaboration of a mathematical object, truth becomes the internal goal. (In this
sense I validate King’s statement on p.8: “the goal of mathematics… is truth.).
Meanwhile, the goal of any mathematical object is again beauty, that is, the
creating a predisposition for future development in any realm as external as
internal.
Some understanding of the linkages between beauty and truth in mathematics
should be further developed in a way that allows operationalizing these linkages.
Before I start this discussion I want to mention a set of questions very clearly
formulated by Seymour Papert (1988):
Is the mathematical aesthetic really different? Does it have common roots with
other components of our aesthetic system? Does mathematical pleasure draw on
its own pleasure principles or does it derive from those that animate other phases
of human life? Does mathematical intuition differ from common sense in nature
and form or only in content? (p.105)

It seems to me that beauty in mathematics plays the same role and could be
investigated in the same way as in other fields of its application. Below I will
come back many times to the confirmation of this statement.
Now let me start the operationalization of the linkages between beauty and
truth from comments concerning the ability of mathematicians to describe beauty.
The outstanding mathematicians Israel Gelfand in his 1989 lecture in Kioto,
where he was awarded the Kioto Prize in Basic Sciences (Gelfand, 1991), spoke
about new ways in mathematics that seems to me are relevant to our discussion
concerning predispositions.
I think that there are two stereotypes which been built into Man from the very
beginning. …In the first archetype, Man is regarded as the highest achievement
in the evolution of living organisms— the "crowning glory of creation." This
notion is widespread and is materializing to the remarkable successes of
technology, biology, physics, and so on. …In the second archetype man is

part… of all Nature, and cannot separate himself from it. And even if he could,
it would only be temporarily, and then only with an understanding of the limits
of such a separation.
My understanding of the fact that both archetypes are present in mathematics
was the last point which convinced me of the validity of this approach. To a
mathematician the development of the external world and his own internal world
(his artistic feelings, etc.) are a source of impressions and, at the same time, of
the desire to put things into an elegant system.
…Mathematics is a field where two types of thinking clash, the artistic and the
exact logical one, and this incomparable symbiosis gives mathematics its very
special place in human culture. Perhaps only music can compete with it in this
respect.
…But, it may be that the more serious responsibility lay, as I have already said,
in resisting the dangerous and careless use of exact mathematical and logical
systems outside of their area of suitability.
… Speaking about mathematics itself, I think that many things in its intrinsic
development will change considerably in the next 10 to 15 years. I will mention
only two of them. One is a radical change in the notion of space, in connection
with quantum gravitation and the like. The other will be the coming to the
forefront of an ancient science— combinatorics, still hiding in the backwaters of
mathematics.
…Now the last remark. The role of an adequate language for the second
archetype is somewhat different from that for the first one. The second
archetype implies that each man has his own individual image of the world, and
the purpose of the adequate language is to make it understandable to others, at
least to some extent
I have already explained how long it took to develop an adequate language for
concrete problems in medicine. Nevertheless, I have the courage to insist on
finding adequate language or languages for global problems. The globalization
of all human problems makes it absolutely necessary to develop adequate
languages that can be applied to different social structures. From my experience
I understand how infinitely difficult a task this is.
…Without such an adequate language one can accomplish nothing in the
modern world. (pp.12-16)

The mathematical formalization of beauty presented by George Birkhoff (see
more in Chapter 3), in spite of its limitations, could be an excellent example of
such usage of the general language mentioned above by Gelfand.
Let me make some comments on the statement by Jerry King (1992)
concerning the ability of the mathematicians to describe beauty.
…the mathematicians must work from some set of commonly accepted aesthetic
principles. Otherwise, how could they so completely agree on the beauty— or
the lack of beauty— of a particular theorem. Yet, there exists no aesthetic theory
of mathematics to which they are signatories. Somewhere then, there must
reside at least a handful of practical principles which they share and which leads
them to collectively agree on a particular mathematical result and to nod
knowingly and simultaneously and to say together and in chorus— "Isn't it
elegant?" (p.180)

I do agree, “there exists no aesthetic theory of mathematics to which they are
signatories.” I do agree that there reside at least a handful of practical principles
that many mathematicians often use to judge the beauty of a mathematical object.
But the word collectively, in relation to mathematicians who are using some
general principles to confirm the beauty of a mathematical object, seems to me
vary vague. Certainly, there is not a consensus between mathematicians
concerning these principles even in binary evaluation – yes/no. The absence of
consensus is especially clear when a degree of importance of a principle is
introduced. There are common views on the importance of a given principle but
without any comparison with the importance of other principles. These common
views could be formed either in a horizontal way via interaction between
mathematicians with involvement of some prominent mathematicians, or in a
vertical way by a “decree” of a leader (state, church, etc.) or his proxy in the
given field. But usually deviants exist who do not accept these common views.
And their role is enormous important because they often bring progress. A case
that is familiar to me is related to functional analysis. This field of mathematics at
the beginning of the 1930s was been treated as a dead end. In accordance with
common principles of beauty it was ugly because it seems not general, not
influential on other branches of mathematics. Yet several mathematicians
continued to develop this field, which has become one of the most flourishing
branch of mathematics.
That is why, talking of widely spread opinions on principles of beauty in
mathematics, I underline that they are just important common views that deviation
from these views are welcome; we should emphasize not only the uniformity of
these opinions but also their variety.
Now I want to raise the question: “Why has a mathematical concept of beauty
not been developed yet?” Moreover, mathematicians have not yet properly
investigated Birkhoff’s concept of aesthetic measurement. And if they refer to this
concept, they mention it in passing, and accompany it with some general
superficial compliments. Even such prolific authors in the field of mathematical
aesthetics as William Anglin (1997) and Jerry King (1992) did not escape this
tradition.
To answer on this question we are first of all required to find out whether
such a concept exists. But maybe such a theory is impossible? King (1992) talked
about it in a following way:

We must face the possibility that the absence of a precise aesthetic theory may
simply be in the nature of things. More precisely, the following may hold:
(*) A true aesthetic theory which includes mathematics cannot exist. (p.148)

And after several pages King is coming back to the last statement.
So, statement (*) now concerns itself with whether or not a mathematical
aesthetic theory can exist which includes mathematics. The answer seems
clearly negative. At least it is clear that no completely useful theory can exist.
For consider the following. Suppose such a mathematics theory— call it Texists. Consider a particular piece of mathematics, say Euclid's proof of the
infinity of the collection of primes— denoted by p. A mathematician tells us that
p is "beautiful." We want to check this by means of our aesthetic theory T. But
the check itself, call it c1, is also piece of mathematics because T is a
mathematical theory Another mathematician, watching us bring c, to bear on
says: "c, is beautiful." We now use our theory T to check this claim and it does
so by producing another piece of mathematics, c2. The process now repeats itself
indefinitely. "Is c2 beautiful?" can only be answered by producing another
check, c3— Continuing, we obtain an arbitrary long sequence of pieces of
mathematics, c1, c2,. . . , cn with the property that our theory will check the
beauty of the last one only by producing another. (Certain subtleties, like the
possibility that all the ci's might be identical, have been ignored in this heuristic
analysis but the main point regarding the difficulties associated with such a
theory has been illustrated.)
O.K., this tells us only that we must not look to mathematics for an aesthetic
theory which includes mathematics.
It does not mean that we should not look, but that we should look somewhere
else. Look we must because before us remains the inescapable fact that
mathematicians do mathematics for aesthetic reasons. (pp.157-158)

King is looking for the solution of * by embedding the mathworld in the
artworld (pp. 175-176). Certainly, such an approach could essentially help us to
understand beauty in mathematics. Art is broader than science because it involves
any kind of imaginary domains, and among them could be one that is relevant to
the mathworld. As Oscar Wild mentioned “Life is a reflection of art, but not art is
a reflection of life.”
But, it seems to me, this embedding does not bring a full solution to (*). As
soon as subjectivity is involved, it is impossible to produce a complete theory
because a last one requires one opinion or at least equifinality.
The impossibility of finding a complete theory even via an enlarged system
does not mean that the solution of (*) is possible only via another extreme— a set
of heuristic principles. There are several intermediate stages for the solution (*).

One of them could be the Birkhoff formalization of beauty but enriched by a
philosophical interpretation. Such a concept brings a systematically organized
framework that simultaneously has a free space for intuitive elaborations of new
components, especially relational, and especially their subjective evaluation. This
is exactly what I have done when I have introduced the concept of beauty in the
play of chess and economics (Katsenelinboigen, 1989, 1992, 1997).
It seems to me that the answer on the question concerning the absence of
such an intermediate concept of beauty of mathematics lies in the domain of the
relations between philosophers and mathematicians.
As King mentioned:
Mathematicians are not philosophers. They do not spend their professional time
wrestling with the classical philosophical questions. Neither do they, like Pilate,
shrug them away. Mathematicians know beauty when they see it for that is what
motivates them to do mathematics in the first place. And they know where to
find truth. (p.29)

I don’t agree with King’s statement, as a general one, that mathematicians are
not philosophers. Certainly, the overwhelming majority of mathematicians are far
away from philosophy. And it is very reasonable because for solving the majority
of mathematical problems it is sufficient to use the accepted paradigms.
Application of philosophy in these cases could even be vulgar because the
mathematical and philosophical problems will not be on the same level.
Philosophical intervention is important when a mathematician is breaking the
established paradigms. Certainly, many of the greatest mathematicians that
revolutionized mathematics have been philosophers. It is sufficient to mention the
names of Isaac Newton, Gottfried Leibnitz, and Henri Poincaré. George Birkhoff,
one of the greatest American mathematicians, who developed a new flourishing
field in mathematics – dynamic systems, – really was a philosopher. Take his
book Aesthetic measure (1933), where he developed his mathematical concept of
beauty. The whole last chapter is devoted to philosophy, to the history of
understanding of beauty by philosophers from the ancient till the contemporary
times. Birkhoff did not, however, develop his own philosophical vision on beauty,
but just expressed it mathematically and did not interpret its philosophical
meaning; he also did not apply his discoveries to the interpretation of beauty of
mathematics itself.

That is why the cause of the absence of a mathematical theory of beauty is
not the absence of philosopher-mathematicians, but the absence of philosophermathematicians who are able and willing to spend time and energy for the
development of such a theory.
Semi-General Comments
The concept of beauty and truth in mathematics trespasses three realms: first,
the general field of mathematics where they help to integrate different
mathematical objects (I will use the term objects or synonyms like results,
problems for any mathematical statement xxxi); second, linkages between a certain
mathematical object and its application to different problems in different fields
(physics, economics, etc.) when these linkages are too far away to be recognized;
third, a certain mathematical problem where beauty and truth together help to
elaborate the problem.
First Realm of Mathematics. Mathematics as a field is a large system that in
general does not have complete and consistent connections between all of its
parts. It does not have to be confused with parts of mathematics like theorems,
algorithms, etc., that can be complete and consistent.
Let me make some brief observations of mathematics as a whole,
observations that are relevant to the topic under discussion.
One distinguishing mark of a disjointed system is the presence of a twoended source of development. I call it Janus process, following the image of the
Romans’ god Janus. In accordance with the Roman mythology, Janus, as the
patron of beginnings and endings, has two faces looking in opposite directions:
one in front, the other at the back of his head.
More than any other system, the history of mathematics has exhibited such
two-ended development. One end is a concern to solve practical problems – I call
it the approach from the end. The other is the desire to explain the harmony of
numbers and lines as such— I call it the approach from the beginning. In Egypt
the development of mathematics was driven by practical needs, such as geodesy
and pyramid construction. Greek mathematicians, Euclid, and in particular
Pythagoras and his followers, professed aloofness from reality and the purity of
mental constructs. Pythagoreans, espousing the credo “numbers rule the world,”
despised practical applications of any kind and claimed that a free man has to be

in heaven and a slave deals with practical applications. Only much later, in the
nineteenth and twentieth centuries, when the depths of mathematical structures
were penetrated more deeply, did the two approaches begin to cross-fertilize each
other; for instance, number theory, analysis, and theory of probability.
As soon as we observe the development from the beginning, one famous
example of this situation comes from mathematics: the problem of Euclid’s fifth
postulate. For more than 2,000 years, mathematicians could not answer the
seemingly secondary question: was the assertion in Euclidean geometry that there
exists a unique line parallel to a give line and passing through a point outside that
line, a postulate or a theorem. In the nineteenth century several mathematicians
came quite close to resolving this issue, realizing its full implications. Among
them was the great Carl Friedrich Gauss (1777–1855). However, fearing to be
ridiculed, he decided against publishing his results on this topic; they became
known much later from his notes and letters to colleagues. A contemporary of his,
who also contributed to solving the problem of the fifth postulate, was the
Hungarian Yános Bolyai (1802-1860). He published the results of his
investigations as an appendix to a mathematics textbook written by his father,
Farkas Bolyai. The great Russian mathematician Nikolai Lobachevsky (1792–
1856) made a great contribution to solving this problem. His work on the subject
was published in 1826. His contemporaries not only failed to comprehend it, but
even ostracized it.
Below are some comments concerning the fifth postulate that have been
made on my request by Dr. Felix Lazebnik and slightly revised by Dr. Mark Balk.
Gauss, Lobachevsky and Bolyai created the “new” geometry in the following
way. Trying to prove that the “fifth postulate” is in reality a theorem in
Euclidean geometry, they assumed that it was false and tried to derive a
corollary from this assumption that would contradict some other postulates (or
axioms) of Euclidean geometry. They failed to do it. The body of statements
they could derive, together with theorems of Euclidean geometry that were
independent from the fifth postulate, formed this new geometry.
Could they be sure that their creation was free of contradictions? No, but the
more they thought about it the more they believed that it was. But they could ask
the same question about the “old” Euclidean geometry. Did they know that it
was free of contradictions? No, they did not. Do we know it today? No, we do
not.
What we do know is that both geometries are as free of contradictions as is (or is
no) the theory of integers. That is how the consistency question got resolved!
The consistency of Lobachevsky geometry is equivalent to the consistency of
integer arithmetic.

This understanding developed in the following way. First Eugenio Beltrami
(1835-1900), and then Felix Klein (1849-1925), Arthur Cayley (1821-1895), and
Henri Poincaré (1854-1912) constructed so called models of Lobachevsky geometry within the Euclidean geometry. These models allowed arguing
that any contradiction in the former necessarily leads to a contradiction in the
latter. Now: Euclidean geometry is rigidly tied with real numbers via the
analytical method, reals are rigidly tied with rational numbers via any rigorous
definition of reals, and those are rigidly tied with integers. Essentially the same
can be said about another version of geometry introduced by Bernard Riemann
(1826-1866).

The solution of the problem of the fifth postulate, which seemed a minor
scholastic issue, had a revolutionary impact on mathematics: creation of
noneuclidian geometry. Eventually, these advances in mathematics exercised
great influence upon physics, shaping in particular the mathematical apparatus for
Albert Einstein’s (1961) relativity theory that was introduced in the beginning of
the twentieth century.
But sometimes problems that are raised from the beginning, even if they are
solved, do not have an immediate practical application. An example of such a
situation is the famous Pierre de Fermat’s (1601-1665) Last Theorem. Andrew
Wiles from Princeton University proved this theorem by 1994 after more then 300
years of unsuccessful attempts by a myriad of mathematicians. Meanwhile, a
direct pragmatic usage of the theorem is unclear. The indirect pragmatic influence
of the attempts to prove this theorem is essential: the discovery of commutative
ring theory and a wealth of other mathematical results. (The MacTabor History of
Mathematics Archive).
The mathematical community has several times not understood the
importance of new branches of mathematics (e.g., the theory of groups by
Evariste Galois), even claiming they are going nowhere (e.g., functional analysis).
What is especially sad is that some great mathematicians do not recognize the
beauty of new mathematical objects and treated them as ugly. Even they do not
use the last term explicitly they mean it implicitly they have it behind their
conclusions.
Jerry King (1992) provides illustrations to the last statement. On one hand,
we see the great mathematician, David Hilbert (1862-1943), who praised the work
by George Cantor (1845-1918), on the other, similar caliber mathematicians like
Leopold Kronecker (I823-1891) and Henri Poincaré, who hated this work.

Cantor's work was truly revolutionary and ultimately brought to him the kind of
mathematical immortality that used David Hilbert (one candidate for this
century's greatest mathematician award) to say "No one shall expel us from the
paradise which Cantor has created for us.
Like most intellectual revolutionaries, Cantor was considerably abused before he
was canonized. Leopold Kronecker, for example, described Cantor's work as
"humbug" and tried to prevent its publication. And our own Jules Henri
Poincaré said of it, "Later generations will see Cantor's set theory as a disease
from which one has recovered”xxxii (pp.185-186)

As soon as we witness a two-source approach to mathematics, that is, from
the end (practical applications) and from the beginning, a problem immediately
appears: “How to evaluate a mathematical work that starts from the beginning?”
Here, it seems to me, is the stage where beauty is becoming the major judge. Not
by chance Voldemar Smilga named his book (1970) concerning the fifth postulate
of Euclidean geometry In the Search for Beauty. I will come to this topic later on
So, talking of the realm of mathematics as a whole, we observe the
disconnections in mathematics and the struggle between the mathematicians
concerning the importance of different parts of mathematics and hence the
distribution of scarcity resources between these parts. This makes the problem of
the criteria of judgment of the parts very essential. That is why further elaboration
of the concept of beauty in mathematics could be helpful for the further
differentiation and integration of its parts.
One has to also take into consideration that development of the concept of
beauty is especially important for new pioneering work. Yet, Gian-Carlo Rota
mentioned:
Beauty is seldom associated with pioneering work. The first proof of a difficult
theorem is seldom beautiful. (p.129)

The Second Realm of Mathematics. Now some remarks concerning the
second realm of mathematics: the role of beauty in the judgments of the value of
application of certain mathematical results to different problems in different
fields. I think the quotations that I bring below are sufficient to confirm the great
role of beauty in this realm.
The famous physicist Paul Dirac (1963) said, "It is more important to have
beauty in one's equations than to have them fit experiment.”

Jacques Hadamard (1945) introduced some interesting examples that show
how beauty helped to judge the importance of a mathematical result long before it
has been applied.
In 1913, Elie Cartan, one of the first among French mathematicians, thought of a
remarkable class of analytic and geometric transformations in relation to the
theory of groups. No reason was seen, at that time, for special consideration of
those transformations except just their esthetic character. Then, some fifteen
years later, experiments revealed to physicists some extraordinary phenomena
concerning electrons, which they could only understand by the help of Cartan's
ideas of 1913.
But hardly any more typical instance in that line can be set forth than modern
functional calculus. When Jean Bernoulli, in the eighteenth century, asked for
the curve along which a small heavy body would go down from a point A to a
point B in the shortest possible time, he was necessarily tempted by the beauty
of that problem, so different from what had been attacked hitherto though
evidently offering an analogy with those already treated by infinitesimal
calculus. That beauty alone could tempt him. The consequences which "calculus
of variations," i.e., the theory of problems of that kind— would carry for the
improvement of mechanics, at the end of the eighteenth century and the
beginning of the nineteenth, could not be suspected in his time. (pp. 128-129)

The Third Realm of Mathematics. Now I want to concentrate mainly on the
concept of beauty and truth that are relevant to the third realm of mathematics, to
parts of mathematics like theorems, algorithms, and so on. Below, for the sake of
simplicity, I will mean by mathematics its parts.
The third realm is divided into sections. In the first I make some general
comments concerning beauty and truth for parts of mathematics. In the second I
elaborate the major features that in the mind of many mathematicians constitute
beauty.
First section. In mathematics it is relatively easy to find the truth because, on
one hand, it is easier to find out that the result is supported by a complete and
consistent logical proof, and on the other, it does not have to be experimentally
supported by its adequacy to reality, as it is so important for natural sciences. But
one should remember that even in the solutions of certain mathematical problems
there are situations when it is difficult to find a complete and consistent proof and
the solution is done via so-called heuristic algorithms. Moreover, even if the proof
seems complete and consistent it can have hidden pitfalls, that is, be wrong.
As Rota (1997) mentioned,
Mathematical truth is endowed with an absoluteness that few other phenomena
can hope to match. On closer inspection, one realizes that this definitiveness

needs to be tempered. The dependency of mathematical truth upon proof proves
to be its Achilles’ heel. A proof that will pass today's standard of rigor may no
longer be thought to be rigorous by future generations. The entire theory upon
which some theorem depends may at some later date be shown to be incomplete.
Standards of rigor and relevance are context-dependent, and any change in these
standards leads to a concomitant change in the standing of a seemingly timeless
mathematical assertion. (p.126)

The history of algebraic geometry, for example, supports Rota’s statement.
Some theorems that were declared by Italian mathematicians on the end of the
nineteenth century (on the beginning of the twentieth century) as fully proved
later on became wrong and eventually were either dropped or saved by a proper
revision. Yet mathematical problems continue to be the most reliable source for
the analysis of truth.
Simultaneously the mathematicians, and especially high level ones, have
shown enormous ingenuity in judgments of beauty of different mathematical
objects. They have even expressed the degree of their judgments in numbers and
have shown a dispersion of these numbers between different mathematicians.
David Wells (1990) undertook via the Fall 1988 issue The Mathematical
Intelligencer an investigation concerning the evaluation of mathematical objects
by mathematicians. The meaning of an evaluation was beauty. He analyzed 68
responses that evaluated 24 theorems. The results of this investigation confirm the
diversity of judgments of beauty. The evaluators gave different scores to different
theorems confirming that there is a degree of beauty and that it could be deeply
differentiated. The average scores varied from 3.9 to 7.7 on a scale of 10. The
highest average score was received by the theorem that concerns the connections
between the most important numbers in mathematics e iπ=-1; the lowest average
score was received the following theorem 5[(1-x 5)(1-x10)(1-x15)…]5/[(1-x)(1-x2)(1x3)(1-x4)…]6=p(4)+p(9)x+p(14)x2+… where p(n) is the number of partitions of n;
between the extremes, 5.0 scores was received by a theorem that a regular
icosahedron inscribed in a regular octahedron divides the edges in the Golden
Ratio. The range of scores for a certain theorem also confirms the subjectivity of
the scores. There were a notable number of low scores even for the highest rank
theorem.
Based on above-mentioned materials, I think Rota (1997) has made a wrong
statement saying: “Mathematical beauty and mathematical truth share one
important property. Neither of them admits degrees” (p.131).

The Second section. Here I consider the set of features for judgment of beauty
of a mathematical object. Mathematicians talking about the beauty of
mathematical objects are ignoring the material components like numbers of
dependent and independent variables, coefficients, and so forth, and emphasizing
only on relational components like elegance, novelty, generality, depth,
inevitability, unexpectedness, etc.
Let me slightly clarify some of these relational components that are used to
characterize beauty.
Elegance is the synonym of an economic elaboration of a problem: “a proof
that is deemed beautiful tends to be short. Beautiful theories are also thought of as
short, self contained chapters fitting within broader theories” (Rota, 1997, pp.121122). For some mathematicians elegance is the crucial characteristic of beauty,
even the only one. For example, William Anglin (1997) defines elegance via a set
of well-expressed, brief, efficient, illuminating, simple, balanced, unifying, and
exciting features (p.106). As a matter of fact, this definition of elegance is done
by Anglin in such a broad way that it is close to a set of characteristics, as we will
see below, that are for many mathematicians behind elegance.
Let me return to the set of characteristics that usually are used by
mathematicians.
The characteristic novelty is clear and does not require further elaboration.
Generality and depth I will discuss later on. Inevitability is clear and as a
characteristic to judge beauty in combination with other characteristics was
especially emphasized by Godfrey Hardy (1941).
Unexpectedness or surprise as a characteristic of beauty is more complicated.
As usual, it is associated with excitement. I do not object to the involvement of
emotions in the judgment of beauty. But there are prime and aggregated emotions
(see more in Chapter 9). Aggregated emotions, such as excitement, do not tell us
what is the core of an object that brings this emotion. Moreover, beauty can be
associated with excitement, but not every exciting event of is linked with beauty:
there can be other sources of excitement. Moreover, according to Rota (1997),
”Hardy's opinion that much of the beauty of a mathematical statement or of a
mathematical proof depends on the element of surprise is, in my opinion,
mistaken” (p.123).
Many mathematicians do recognize unexpectedness as one of major
characteristic of beauty. David Wells (1990), referring to several mathematicians,

alleges that surprise is one of the main characteristics of beauty in mathematics.
He adds, “Surprise is also associated with mystery. Einstein asserted, ‘The most
beautiful thing we can experience is the mysterious. It is the source of all true art
and science.’ But what happens when the mystery is resolved? Is the beauty
transformed into another beauty, or may it evaporate?” (p.39).
In the most simplistic version surprise usually assumes a jump in the chain of
events. Thus jump characterizes not only the given stage of development of a
system but also its dynamics. That is why it can be a highly valuable positional
component.
But sometimes such of a jump can be a result of a progression in the
development of predispositions that is hidden for a less experienced observer. xxxiii I
elaborated this statement in Chapter 7 in relation to the aesthetics of the
combinational and positional styles in chess. There I show that the beauty of the
game does not disappear in the shift from a combinational to a positional style,
but the criteria for judgment of beauty in the last case become more
complicated.xxxiv
Unexpectedness as a feature of beauty is closely associated with the so-called
romantic beauty defined by François Le Lionnais (1971) as beauty that glorifies
“violent emotion, nonconformism and eccentricity” (vol. 2, p.130).
Jerry King defines elegance and generality of mathematical objects in a
following way:
I have identified two principles which—I believe—are regarded by
mathematicians as standards by which the aesthetic quality of a mathematical
notion can be gauged. The first is the principle of minimal completeness and the
second I call the principle of maximal applicability.
1. A mathematical notion N satisfies the principle of minimal completeness
provided that N contains within itself all properties necessary to fulfill its
mathematical mission, but N contains no extraneous properties.
2. A mathematical notion N satisfies the principle of maximal applicability
provided that N contains properties which are widely applicable to
mathematical notions other than N. (p.181)

Sometimes the components that constitute beauty of a mathematical object
are combined. For example, Roger Penrose (1974) mentioned:
Elegance and simplicity are certainly things that go very much together. But
nevertheless it cannot be quite the whole story. I think perhaps one should say it
has to do with unexpected simplicity, where one imagines that things are going
to be complicated but suddenly they turn out to be much simpler than expected.

It is not unnatural that this should be pleasing to the mind. One was expecting to
have to do a lot of work— and suddenly there is much less work to do than had
been anticipated. Quite reasonably this seems pleasurable. (p. 268)

Along with rational components religious insights sometimes have been used
to judge beauty in mathematics. As William Anglin (1997) mentioned:
Yet another area in which theism has implications for the philosophy of
mathematics is that of mathematical beauty. One implication of theism is that a
proof should be judged beautiful, not merely in terms of the various marks of
beauty— brevity, unification, excitement, and so on— but also in terms of the
extent to which it expresses the divine. For the theist, a proof is beautiful insofar
as it leads the soul to a closer acquaintance with the Logos, or Reason, of God.
Another implication of theism is that the most elegant line of research is also the
most promising one. This is because God clothes with beauty only those things
which also reveal his truth. There may be truth without beauty, but there is never
beauty without truth. (p.187)

Like the set of (features, components) that constitute the basis for beauty,
there is a set of characteristics that constitute the basis for ugliness. As Rota
(1997) mentioned:
Mathematicians seldom use the word "ugly." In its place are such disparaging
terms as "clumsy," "awkward," "obscure," "redundant," and, in the case of
proofs, "technical," "auxiliary," and "pointless.” (p.129)

Third section. Now I start a more scrupulous microanalysis of the role of
beauty in judgment of different components of a mathematical object as outputs,
inputs, transformations (inputs into outputs), and operatorxxxv along with the
systems aspects of each component, i.e., functional, structural, operational,
operatorial, and genesis aspects.
Such an approach is not common because not all mathematicians accept the
possibility to judge by beauty all components of elaboration of a mathematical
object. For example, as Tony Gardner argued “Theorems aren’t usually
‘beautiful.’ It’s the ideas and the proofs that appeal…” xxxvi But in any case the
beauty of different components of creation of a mathematical object as usual are
independent and only sometimes strongly correlated.
Rota (1996) emphasizes:
These instances of mathematical beauty are often independent of each other. A
beautiful theorem may not be blessed with an equally beautiful proof, beautiful
theorems with ugly proofs frequently occur. When a beautiful theorem is

missing a beautiful proof, attempts are made by mathematicians to provide new
proofs that will match the beauty of the theorem, with varying success. It is
however impossible to find beautiful proofs of theorems that are not beautiful.
(p.122)

A Multidimensional Approach To The Components Of Beauty
Now I start a more detailed analysis of the beauty of all the above-mentioned
components from their different aspects.
Output. I begin with the output component, and among its aspects the
function. The function of a certain mathematical object is to enrich the elaboration
of any field to which this object is relevant, even it only enriches our knowledge.
The evaluation of the function of a mathematical object requires its structural
aspect, that is, its material and relational components. The values of the material
components characterize the ability of the mathematical object per se to change
the field of its influence; the values of relational components characterize the
strength of the interrelationships between the given mathematical object and
others. The operational aspect of a mathematical object concerns its deepness.
The operatorial aspect concerns the ability of contemplating a mathematical
object. The genesis aspect concerns how long it takes to elaborate a given
mathematical object, how novel and unexpected the problem is, and how
economically the inputs are presented in the outputs.
Let me first of all clarify this last statement by a quotation from the François
Le Lionnais article (1971):
1

Euler's formula
 e   / 2 (which can also be written e  1 -1=0),

1
establishes what appeared in its time to be a fantastic connection between the
most important numbers in mathematics, 1, π, and e. It was generally considered
"the most beautiful formula of mathematics." The brilliance of this expression is
due to the nearly perfect elimination of every element foreign to the three
numbers just cited. Today the intrinsic reason for this compatibility has become
so obvious that the same formula now seems, if not insipid, at least entirely
natural. (p.128)

The others aspects of a mathematical output will be clarified using views on
mathematical beauty expressed primarily by Hardy (1941).
“The best mathematics,”— says Hardy, “is serious as well as beautiful –
‘important' if you like, but the word is very ambiguous, and 'serious' expresses
what I mean much better” (p.29). “The beauty of a mathematical theorem depends

a great deal on its seriousness” (p.30) In its turn, the seriousness of a
mathematical object, according to Hardy (1941), depends on “two things at any
rate which seem essential, a certain generality and a certain depth; but neither
quality is easy to define at all precisely” (p.43).
Generality and depth in my mind are respectively relevant to the evaluation
of the function and process of a mathematical object as an output.
As Hardy mentioned:
A significant mathematical idea, a serious mathematical theorem, should be
“general” in some such sense as this. The idea should be one which is a
constituent in many mathematical constructs, which is used in the proof of
theorems of many different kinds. The theorem should be one which, even if
stated originally (like Pythagoras's theorem) in a quite special form, is capable
of considerable extension and is typical of a whole class of theorems of its kind.
The relations revealed by the proof should be such as connect many different
mathematical ideas. All this is very vague, and subject to many reservations.
But it is easy enough to see that a theorem is unlikely to be serious when it lacks
these qualities conspicuously.
The second quality which I demanded in a significant idea was depth, and this is
still more difficult to define. It has something to do with difficulty; the “deeper”
ideas are usually the harder to grasp: but it is not at all the same. The ideas
underlying Pythagoras's theorem and its generalizations are quite deep, but no
mathematician now would find them difficult. On the other hand a theorem may
be essentially superficial and yet quite difficult to prove (as are many
“Diophantine” theorems, i.e. theorems about the solution of equations in
integers).
It seems that mathematical ideas are arranged somehow in strata, the ideas in
each stratum being linked by a complex of relations both among themselves and
with those above and below. The lower the stratum, the deeper (and in general
the more difficult) the idea.
Thus the idea of an “irrational” is deeper than that of an integer; and
Pythagoras's theorem is, for that reason, deeper than Euclid's. (pp.49-50)

The operatorial aspect of the output. It is expressed by Hardy in the
following way:
It will be clear by now that, if we are to have any chance of making progress, I
must produce examples of “real” mathematical theorems, theorems which every
mathematician will admit to be first-rate. And here I am very heavily
handicapped by the restrictions under which I am writing. On the one hand my
examples must be very simple, and intelligible to a reader who has no
specialized mathematical knowledge; no elaborate preliminary explanations
must be needed; and a reader must be able to follow the proofs as well as the
enunciations. These conditions exclude, for instance, many of the most
beautiful theorems of the theory of numbers, such as Fermat's “two square”
theorem or the law of quadratic reciprocity. And on the other hand my
examples should be drawn from “pukka” mathematics, the mathematics of the
working professional mathematician; and this condition excludes a good deal

which it would be comparatively easy to make intelligible but which trespasses
on logic and mathematical philosophy. (pp.30-31)

Inputs
Now let me look on different aspects of input components of a mathematical
object, that is, on its assumptions.
The role of assumptions expressed in strong axiomatic terms plays a crucial
role in the present state of mathematics. I cite to the article by Israel Gelfand
(1991) to confirm this statement.
Let us also note that in the mathematics of the 20th century, adequate language
is very often obtained through the axiomatic approach. Prior to the 20th
century, the use of the axiomatic approach was a rare event and appeared only in
a few cases, for fundamental things (such as in geometry, axioms for the group,
and so on), but today we are accustomed to using the axiomatic approach quite
often. One small example here. The ingenious mathematician Grothendieck used
the notion of trace in algebraic geometry. But instead of constructing formulas
for the trace, he presented a system of axioms. (p.15)xxxvii

Let us look on the role of the assumptions (axioms xxxviii) from different
aspects.
From a functional aspect the assumptions will be recognized by their ability
to promote a successful way to the final result. From a structural point of view
the set of assumptions should be complete, consistent, and minimal. Certainly,
this minimum is relative to the complexity of the problem: if it is not so this
minimum will not be the simple but the simplified one. Certainly, the set of
assumptions should not be cumbersome. Yet, sometimes cumbersome can be
positive. I have read somewhere that the formulation of Euclid’s fifth postulate
was so cumbersome compared to his other postulates that he could not decide
whether it was a theorem or a postulate. Some confirmation to this statement can
be found in the book by Smilga (1970).
From an operational aspect the assumptions have to satisfy the so-called
Occam’s razor principle: no one axiom can be proved or disproved with the aid of
the others.
From the operatorial point of view, the person who proposes of the
assumptions should be able to recognize all the above-mentioned requirements to
their set.

The genesis aspect emphasizes comparing of the given assumptions with
others and on this basis judging the advancement of the set of assumptions.
Transformation
David Halpern wrote concerning the transformation component of a
mathematical object: “the beauty that I find in mathematics …is more to be found
in the clever and/or succinct way it is proven” (quoted in Wells, 1990, p.39).
From a functional point of view the transformation has to be elegant, that is,
as simple as possible. From the structural point of view the process of creation of
a mathematical object is characterized by a set of different methods used in this
process. The essence of these methods is discussed in Chapter 2. The operational
aspect concerns the elaboration of these methods and their synthesis. For our
purpose the elaboration of the method of predispositioning is very important. I
remind the reader that this method, on one hand, assumes the absence of a
complete and consistent linkage between input and output in an area that deal
with elaboration of mathematical objects, and, on the other hand, emphasizes the
creation of predispositions in the process of elaborating of a mathematical object.
A predisposition measured in beauts creates beauty. The requirement of classical
mathematics that a final mathematical object should be complete and consistent
brings interesting problems of the role of predispositions in the process of creation
of mathematical objects. From the point of view of the degree of unavoidability to
achieve a complete and consistent linkage between the input-outputs in the
process of creation of a mathematical object, I recognize at least three situations
where predispositions play an essential role.
The first concerns the indeterministic nature of the world. The impossibility
of finding a complete and consistent linkage between the circumference of a circle
and its diameter has been softened by the introduction such a transcendental
number as π.
The history of mathematics provides us with many examples of the use of
predispositions in the process of elaboration of mathematical objects when there
is a conflict between the inspirations, heuristics, and conceptual understandings of
a proof – in my mind these can be treated as predispositions— and the
rigorousness of a proof. There is a split between mathematicians concerning this
conflict. I am talking first of all about the well-known tensions between physicists

and mathematicians. The physicists often claim for a rough mathematical solution
while the mathematicians claim for a rigid one.xxxix
Below I bring the attitude to these kinds of conflicts between mathematicians
themselves and between mathematicians and no mathematicians expressed by the
famous mathematician Michael Atiyah (1994).
My fundamental objection is that Jaffe and Quinn present a sanitized view of
mathematics which condemns the subject to an arthritic old age. They see an
inexorable increase in standards of rigor and are embarrassed by earlier periods
of sloppy reasoning. But if mathematics is to rejuvenate itself and break
exciting new ground it will have to allow for the exploration of new ideas and
techniques which, in their creative phase, are likely to be as dubious as in some
of the great eras of the past. Perhaps we now have high standards of proof to
aim at but, in the early stages of new developments, we must be prepared to act
in more buccaneering style.
The history of mathematics is full of instances of happy inspiration triumphing
over a lack of rigor. Euler's use of wildly divergent series or Ramanuian's
insights are among the more obvious. …
While acknowledging the important role of conjectures in mathematics, Jaffe
and Quinn reserve their garland for the person who ultimately produces the
rigorous proof. For example, they cite the famous Weil conjectures and the
eventual proof by Deligne (and Grothendieck). But surely Weil deserves
considerable credit for the whole conception (and the proof for curves). The
credit which posterity ascribes depends on the respective weight of ideas and
techniques in the conjecture and its proof. In the case of Hodge's theory of
harmonic forms, Hodge's own proof was essentially faulty because his
understanding of the necessary analysis was inadequate. Correct proofs were
subsequently provided by better analysts, but this did not detract from Hodge's
glory. The mathematical world judged that Hodge's conceptual insight more
than compensated for a technical inadequacy. (pp.178-179)

And finally, I see the role of predispositioning as just a stage in the process of
a rigorous proof. Please, do not confuse this process with the final version of a
complete and consistent proof. As a matter of fact, the process of a proof reminds
me the process of development of a chess game. The chess player has to start the
elaboration of the trajectory of the game from the beginning creating a tree of
possible continuations; it is impossible for him/her to start from the end (see more
in Chapter 7). The same can happen with a mathematical proof: the
mathematician has to start from the assumptions and develop a tree of possible
ramifications. Immediately a problem appears: “How to choose the proper branch
for continuation?” And the beauty of a branch seems to be the answer. Several
prominent mathematicians in private conversations with me confirmed this
method of creation on the basis of their own experience.

Let me also confirm the last statement by a historical example that concerns
Johannes Kepler and was analyzed by I. Bernard Cohen (1985) in a very original
way. Kepler, after receiving from Tycho Brahe a huge amount of information
concerning the planets' positions with respect to time, attempted to define their
orbits. Nicholas Copernicus’s and Tycho Brahe's concepts of the circular
movement of planets were not effective in this matter. To find new formulae for
the planets' movements, a certain aesthetic structure was needed as an
intermediate stage.xl
Kepler, who revolutionized the notion of planetary movement, worked in the
Platonic-Pythagorean tradition. In accordance with this tradition, the order of
objects had been evaluated utilizing the notion of beauty, which was based on
strong mathematical (both geometrical and analytical) concepts. Kepler based his
theory on the Greeks' geometrical concepts, which stated that there were five
regular solids: the tetrahedron, cube, octahedron, dodecahedron, and icosahedron.
Inserting one geometrical figure into another in an elegant way, Kepler
accommodated the motion of the six known planets. As a result of all his works
on the subject, he discovered three laws of planetary movement.xli
So, it is reasonable to think that good mathematicians are guided in the
process of proof by the criterion of beauty. But this is a rather trivial statement.
What is less trivial is employing the notion of beauty to check if a proof is really
sound.
Looking at the relationship between human patterns of thought and computer
idols, Boris Moisheson (1985) noticed this very interesting phenomenon.
every professional mathematician whose work always entails finding mistakes
knows that using a purely logical approach, i.e. checking each step one a time,
does not lead to success. Mathematicians discover mistakes when they step aside
or go back, i.e. when they use informal methods, when they compare the results
to be checked against other information available to them. Only by comparing,
deliberating, and going back and forth can a mathematician find the mistakes.
(p. 82)

I agree with Moisheson's statement. On first glance it seems that the
recognition of a rigorous proof of a theorem is just a straight logical process, that
is, we just have to check each step for logic. This is correct for simple cases. In
more sophisticated cases checking the correctness of the proof also requires a

multistage process with involvement of predispositions as provisional
intermediate stages.
Why it is so? Why is it so difficult to pinpoint mistakes in the proofs? Why
must decades sometimes pass before a logical mistake in the proof is discovered?
What happens is that our mind is unable to check each little step for all details,
especially its connection with parallel results achieved a few steps earlier.
Thus, we are forced to approach the correctness of a proof positionally. In
proofs saturated with statements (material) and their interrelations (positional
components), we must seek out those which are potentially liable to lead us in the
wrong direction. Moisheson, who was also well known for his abilities to find
mistakes in rigorous proofs, told me that the primary candidates for a possible
mistake are the ugly parts of the proof—that the way to find a mistake was based
on recognition of ugly turning points in the proof. Unfortunately, he could not
formalize the definition of an ugly point, analogous to mathematicians’ inability
to recognize formally the beautiful point in the process of the proof.
From an operatorial aspect a process of proof could be chararacterized by the
existence of an operator able to apply the variety of methods of proof. Below,
when I reach the subject of the operator’s component of creation of a
mathematical object, I will elaborate the activities of the operator in this process.
The genesis aspect of a process of proof deals with the influence of the past
on this process. It is well known that this past can be positive and negative. But to
find in a rigorous way the proper sign of influence of the past could be often
enormously difficult.
Operator
The operator is the last component of the cell that creates a mathematical
object.
From a functional aspect an operator has to satisfy the requirements raised by
the process. From a structural aspect an operator could involve as human beings
(one or a group) along with different tools like computers, physical models, etc. In
the present time the role of computers in elaboration of mathematical objects is
becoming very essential. It is not always possible to find a logical proof of a
problem and meanwhile there is a myriad of possible combinations in its
unproved parts. Brute force checking of these parts by a computer could help to

find the proper solution in a reasonable period of time (e.g., the well-known case
of the proof of the four colors problem) or at least via checking predispositions to
find out possible ways to end result.
The combination of human beings and computers brings a general question of
the possibility to replace human beings by computers. In principle that are not any
objections to such a replacement in the future, may be in the remote future. But it
is not a common point of view. Many mathematicians even today, after the chess
computer program had beaten Garry Kasparov, the long time world champion,
share Henri Poincaré’s (1952) opinion of the impossibility by a computer to solve
mathematical problems. (See this opinion on p.30.)
Below I want emphasize on the role of a predisposition for an operator. This
predisposition could be judged by the same set of features as any kind of a
predisposition. The wide spread opinion that elaboration of a great mathematical
object is just a result of a chance is a wrong one.Jacques Hadamard (1945)
speaking about the great mathematical discoveries that have been made by Henri
Poincaré, mentioned in this connection:
Whatever respect we must have for the great personality of Charles Nicolle,
explanation by pure chance [a discovery A.K.] is equivalent to no explanation at
all and to asserting that there are effects without causes. Would Nicolle have
been contented to say that diphtheria— or typhus, which he so admirably
investigated—
are the result of pure chance? Even if we do not, at this juncture, enter into the
analysis which we shall try to give in the next section, chance is chance: that is,
it is the same for Nicolle or Poincaré or for the man in the street. Chance cannot
explain that the discovery of the cause of typhus was made by Nicolle (that is,
by a man having pondered scientific subjects and the conditions of experiments
for years and also having shown his marvelous ability) rather than by any of his
nurses. (p.19)

The judgment of a predisposition of an operator is especially important in
such situations as the beginnings of new avenues in mathematics that are difficult
to understand for outsiders. The ideal approach in this situation is to have
institutions that keep the creator far away from any outside judgment, by a tenure
position or old money, for example. If outsiders interfere in these situations and
have to make decisions to what extent the development of a new avenue in
mathematics deserves a positive attitude, it seems to me that they should pay
attention to the predisposition of the creator of this avenue, that is, judge the
creator but not the outcomes of his research.

The major part of the discussion concerning the component operator is
devoted to its operational aspect. The following lengthy observation from
Poincaré I hope makes a little bit clearer that the discussion concerning the
process of thinking by a mathematician can be directly represented by a
multistage process of development of a mathematical idea. This process includes
such an essential stage as creation of a predisposition, that is, the involvement of
beauty; in its turn, it requires the examination of the role of intuition and
awareness.
In the works of one of the greatest mathematicians, Henri Poincaré (1952),
further elaborated by the prominent mathematician Jacques Hadamard (1945), we
find interesting comments concerning the processes that are going in the mind of
a mathematician who is developing a new mathematical object.
The major idea of these works, as I understand them, is to show that an
elaboration of a mathematical object is a process of choosing the proper
alternative from the feasible domain. It its turn, this domain is formed by the set
of assumptions, the desirable outcome, and the allowed rules of interaction. The
number of alternatives is astronomical and there is not a uniform way to choose
the best one. A triple-stage iterative procedure is applied in this situation. Logic is
used for judgments on the first stage, beauty on the second, and logic again on the
third stage.
Before I offer the quotations from Poincaré I will illustrate the last point with
an example from the field of artificial intelligence as applied to music.
(Analogous ideas can found in Hadamar’s 1945 book, p.30.)
The structures of a number of music genres, for example, fugues and certain
dances, have been formally dissected to such an extent as to yield to computer
generation. By randomly varying certain components defining the structure of the
musical piece, a computer can create a multitude of musical mutations. All of
these mutations comprise a feasible space, meaning that they conform to the
criteria defining a given genre. The problem is how to select from this practically
infinite number of mutations.
There are two ways to carry out the selection process. One way is to have a
law that governs musical composition. The law implicitly incorporates both the
composer's taste and, indirectly, the listeners' taste along with external constraints
such as technical characteristics of the instruments, accessible decibel ranges, and
so forth. However, it is very difficult to formulate such a law, that is, to find an

analytical solution to the problem, taking into account the intricacy of the feasible
space. In the absence of such a law governing musical composition, a criterion of
selection has to be employed, so that there are established priorities for the
musical mutations. Naturally, these criteria are employed in the intuition of a
composer/listener. But presently, neither the composer nor the listener is able to
formalize these criteria for selecting musical works of choice.
Assume for a moment that the composer knew the criterion for selecting the
best musical work in a given genre. By conducting an exhaustive search of all
possible mutations within that genre, the composer would be able to choose the
best one. One limitation of this approach is that it is too time-consuming,
especially if the number of mutations is very large, for example, all variations
distinguishable by man. In other words, the criterion, even if known, is
insufficient to select among a huge number of variations. This situation is similar
to solving optimization problems: one also needs an algorithm of selection which
deletes branches that will undoubtedly miss the sought— after solution. In fact,
strictly optimal solutions are not always attainable, if only because of temporal or
spatial constraints of the feasible space. Herbert Simon coined the term satisficing
to denote this kind of solution given the constraints. In any case, like the listener,
the composer does possess a procedure of selection. This process is generally
intuitive. Of course, knowledge of musical theory introduces some order to this
process; some parts of the musical work could be produced even by reactive
methods.
Let me return to Poincaré to clarify the procedure of choosing the proper
solution from the feasible space. He wrote (1952):
There is another remark to be made regarding the conditions of this unconscious
work, which is, that it is not possible, or in any case not fruitful, unless it is first
preceded and then followed by a period of conscious work. These sudden
inspirations are never produced… except after some days of voluntary efforts
which appeared absolutely fruitless, in which one thought one had accomplished
nothing, and seemed to be on a totally wrong track These efforts, however, were
not as barren as one thought; they set the unconscious machine in motion, and
without them it would not have worked at and would not have produced
anything.
The necessity for the second period of conscious work can be even more readily
understood. It is necessary to work out the results of the inspiration to deduce
the immediate consequences and put them in order and to set out the
demonstrations; but, above all, it is necessary to verify them…
Often the feeling deceives us without being any less distinct on that account, and
we only detect it when we attempt to establish the demonstration.

… Such are the facts of the case, and they suggest the following reflections. The
result of all that precedes is to show that the unconscious ego, or, as it is called,
the subliminal ego, plays a most important part in mathematical discovery. But
the subliminal ego— is generally thought of as purely automatic. Now we have
seen that mathematical work is not a simple mechanical work, and that it could
not be entrusted to any machine, whatever the degree of perfection we suppose it
to have been brought to. It is not merely a question of applying certain rules, of
manufacturing as many combinations as possible according to certain fixed
laws. The combinations so obtained would be extremely numerous, useless, and
encumbering. The real work of the discoverer consists in choosing between
these combinations with a view to eliminating those that are useless, or rather
not giving himself the trouble of making them at all. The rules which must guide
this choice are extremely subtle and delicate, and it is practically impossible to
state them in precise language; they must be felt rather than formulated. Under
these conditions, how can we imagine a sieve capable of applying them
mechanically?
…The following, then, presents itself as a first hypothesis. The subliminal ego is
in no way inferior to the conscious ego; it is not purely automatic; it is capable
of discernment; it has tact and lightness of touch; it can select, and it can divide.
More than that, it can divide better than the conscious ego, since it succeeds
where the latter fails. In a word, is not the subliminal ego superior to the
conscious ego? The importance of this question will be readily understood.
… It is certain that the combinations which present themselves to the mind in a
kind of sudden illumination after a somewhat prolonged period of unconscious
work are generally useful and fruitful combinations, which appear to be the
result of a preliminary sifting. Does it follow from this that the subliminal ego,
having divined by a delicate intuition that these combinations could be useful,
has formed none but these, or has it formed a great many others which were
devoid of interest, and remained unconscious?
Under this second aspect, all the combinations are formed as a result of the
automatic action of the subliminal ego, but those only which are interesting find
their way into the field of consciousness. This, too, is most mysterious. How can
we explain the fact that, of the thousand products of our unconscious activity,
some are invited to cross the threshold, while others remain outside? Is it mere
chance that gives them this privilege? Evidently not. For instance, of all the
excitements of our senses, it is only the most intense that retain our attention,
unless it has been directed upon them by other causes. More commonly the
privileged unconscious phenomena, those that are capable of becoming
conscious, are those which, directly or indirectly, most deeply affect our sensibility.
It may appear surprising that sensibility should be introduced in connexion with
mathematical demonstrations, which, it would seem, can only interest the
intellect. But not if we bear in mind the feeling of mathematical beauty, of the
harmony of numbers and forms and of geometric elegance. It is a real aesthetic
feeling that all true mathematicians recognize, and this is truly sensibility.
Now, what are the mathematical entities to which we attribute this character of
beauty and elegance, which are capable of developing in us a kind of aesthetic
emotion? Those whose elements are harmoniously arranged so that the mind
can, without effort, take in the whole without neglecting the details. This
harmony is at once a satisfaction to our aesthetic requirements, and an assistance
to the mind which it supports and guides. At the same time, by setting before our
eyes a well-ordered whole, it gives us a presentiment of a mathematical law.

Now, as I have said above, the only mathematical facts worthy of retaining our
attention and capable of being useful are those which can make us acquainted
with a mathematical law. Accordingly we arrive at the following conclusion'
The useful combinations are precisely the most beautiful, I mean those that can
most charm that special sensibility that all mathematicians know, but of which
laymen are so ignorant that they are often tempted to smile at it. (pp. 56-60)

From the operatorial aspect the component operator requires the recognition
of the role of the left and right hemispheres of a brain. The left hemisphere is
mainly oriented to logic, the right one to aesthetics. Because the discussion
around the two hemispheres has a general meaning beyond the area of
interrelations between mathematics and beauty, I will analyze these structures in
Chapter 10.
The genesis aspect of the beauty of an operator concerns the history of its
elaboration. This immediately brings to mind a very contradictory case
concerning the sources of mathematical elaborations: are they inside the mind a
mathematician or do they come from outside? Certainly, both of these sources are
influential: the problem is to what extend, what is the dominant source and to
what extent.
In the conclusion of this chapter I want to return to the metaphor of the
Phoenix. If one looks at a classical mathematical result from a static point of view
it is a confirmation of truth as an end – the Phoenix is burned. But if one puts this
result in a process of change, it is again like the Phoenix, reviving young and
renewed and starting to flourish. If the components involved in the process of
change are fixed and routinely repeated, they eventually become exhausted and
mathematics dies burning itself. Moreover, as John von Neumann (1947)
mentioned:
… at a great distance from its empirical source, or after much "abstract"
inbreeding, a mathematical subject is in danger of degeneration. At the inception
the style is usually classical; when it shows signs of becoming baroque, then the
danger signal is up. (p.196)

A new revival of mathematical objects is based on renewed components of
change. To a certain extent we have seen from this section how this works in the
development of mathematics via such a revival force as beauty. Beauty was
observed for each component (output, input, transformation, operator) and from

each aspect (functional, structural, operational, operatorial, genesis) that are
involved in the creation of a mathematical object. We have seen, in particular,
how the linkage of a mathematical output with other mathematical problems
proceeds via beauty; how beauty determines the validity of the inputs (postulates
and axioms); how beauty plays a great role (and in some minds a decisive role) in
the transformation of the inputs into outputs (the process of proof); and how the
beauty of an operator, that is, the predisposition of a mathematician in
combination with modern tools, makes it possible to formulate the mathematical
problem and to solve it.
NOTES

6. BEAUTY AND GOOD
The relationship between good and beauty is generally expressed in two ways.
One is a general comparison; the other is related to morality and ethics.
A GENERAL COMPARISON OF BEAUTY AND GOOD
At least two approaches to this subject can be identified in the literature. The
first is based on the assumption that good and beauty are distinct: beauty pertains
to any object that has aesthetic value, and good only to objects of moral
significance. For example, Harold Lee (1957) writes:
"Beauty" is the common name for aesthetic value; "goodness" (when used in a
specifically moral sense) for moral value; and "utility" for use or practical value.
When most persons who speak English say that anything is beautiful, they mean
that it has beauty—aesthetic value. When they say that it is good, they mean that
it has moral value. When they say that it is useful, they mean that it has practical
value. (p.179)

The other approach assumes that beauty and good are interchangeable. This
view was typical for the Greeks (Ross, 1998a).
It seems that the interchangeability of good and beauty is also evident in the
Torah. I spotlight interchangeability of good and beauty in the Torah, because it is
not just a linguistic phenomenon but also carries a great deal of significance. It
informs my interpretation of the process of creation of the universe and its
performance as expressed in the Torah via predispositions.xlii
The interchangeability of good and beauty in the Torah is well explored.xliii
For example, the Interpreter’s Dictionary of the Bible (p.371) mentions several
different Hebrew words related to beauty. One is the adjective “ בוטgood”, which
also means handsome, fair, beautiful, and goodly. The Septuagint, the Greek
translation of the Old Testament by Jewish authorities, uses the word καλος
(kalos), which in Greek means beauty, for the Hebrew word  בוטgood. In turn
good is used in the Torah to judge the various stages of creation of the universe.

According to the Torah, God pronounces the judgment good as early as the
first day when evaluating his work of that day— the creation of light (Genesis
1:4). God does not evaluate the work performed on the second day— the creation
of the heavens. (Genesis 1:6-8). On the third day, God makes his judgment twice
using the word good. The first time is after the creation of the land and the sea
(Genesis, 1:10). The second time is after the creation of the herbs, grass, and
trees (Genesis 1:12). On the fourth and fifth days, God evaluates his work done on
those days as good (Genesis 1:18,21). Finally, on the sixth day God makes an
independent judgment good of the work done in the first half of the day, the
creation of land animals (Genesis 1:25). The result of the second half of the day
— the creation of Man,— is not judged as such (Genesis, 1:26-28). This is
rectified by the overall evaluation made at the end of the sixth day of everything
created so far (Genesis 1:31). Very good is used for this overall evaluation
(Genesis 1:31).
Let us elaborate on the term good as used in the Torah's account of creation.
Generally speaking, the notion of evaluation encompasses two aspects. One
reflects the need to compare the envisioned image with the actual one. The other
reflects the need to establish the impact of the result upon future development.
Such two-faceted use of evaluations takes place under programmatic as well as
non-programmatic methods of creation.
Based on the concept of a developing God (Hartshorne, 1984), I assume that
at each given moment God is limited in his creative abilities and is therefore
unable to ensure that the envisioned and actual outcomes will be equivalent.
Therefore, his evaluation is based primarily on a careful verification of the actual
outcome and its subsequent endorsement with a "stamp of quality." This brings to
mind an analogy with quality control at a factory. Under an established
technological sequence (program), each operation (or series) is followed by a
quality control check to verify that it conforms to the specifications (simply
knowing the quality of the materials, equipment, or worker skills may not be
sufficient to ensure the desired result).
The other purpose served by the judgment good is to assess the contribution
of a given stage to future development. Whatever the style of creation employed,
the term good reflects a positive assessment of the contribution made by some
intermediate/final result to the overall process of creation.

The problem here is the style of creation employed by God. If we assume that
God created the universe in a combinational style, then the judgment of good is
sufficient to ensure a complete and consistent link between inputs and outputs.
But if God created the world using a positional style, via the daily creation of
predispositions for future development, the term good could be designated by the
term beauty (as I interpret it). This does not preclude the term good from being
used to recognize affinity between the envisioned and the actual outcomes.
One can find evidence in the Torah supporting the interpretation of the
process of creation of the universe as based in a positional style, that is, a style
predicated on predispositions and where results are judged using the criteria of
beauty. For example, the Torah lacks any allusion to a final goal or even a
direction of creation. Also, there is no mention of a program that would link the
initial conditions with the various stages of creation (these factors represent the
necessary conditions for a programmatic as opposed to a positional style). In any
case, the assumption that God created the universe using a positional style gives
rise to a novel interpretation of the process of creation of the universe and its
subsequent performance.
The Torah's account of the process of creation does not distinguish between
good and bad objects (including material objects as well as their relations); all of
the objects conform to the statement “And God saw every thing that he had made,
and, behold, it was very good” (Genesis, 1:31). This means that the evaluation
was based on the existence of the objects as such without differentiating their
values. As the process of development unfolds, rewards and punishments are
administered upon different objects depending on their conditional values in a
given context.
On first glance the last two statements look contradictory. But this is not so.
The word good in the process of creation was applied to a specimen. The
appearance of a variety of objects in the frame of species began after the process
of creation was finished. This statement can be confirmed by the text of the
Torah. On the fifth day God created
every living creature that moveth, which the waters brought forth abundantly,
after their kind, and every winged fowl after his kind: and God saw that it was
good.
And God blessed them, saying, Be fruitful, and multiply, and fill the waters in
the seas, and let fowl multiply in the earth. (Genesis 1:21-22)

On the sixth day God created man, “male and female created he them. And
God blessed them, and God said to them, Be fruitful, and multiply” (Genesis 1:
27-28).
Soon after the process of creation was finished the living beings started to
multiply. God had recognized that many of them are evils and He decided to
eliminate them by a flood. But God preserved specimens from all the species that
had been created. God designed an ark and asked Noah to make it. God assigned
to Noah to save in the ark himself and his family along with a pair, male and
female, of all living beings, clean and unclean. (Genesis 6:19-20).xliv
Whatever guided the authors of the Torah, this document is founded upon the
idea of a developing God who preserves the diversity of species while eliminating
some living beings in the frame of a given species. Thus, interpretating the
process of creation of the universe as a set of predispositions resolves the wellknown inconsistency that during the first six days of creation all objects are good,
but as the process unfolds a division emerges between good and bad. Using my
terminology, the judgment “everything that God had made, and, behold, it was
very good” was based on fully unconditional values. These values are essential
from a long-range point of view because the role of any species in the future is
unknown and so it is necessary to preserve the whole diversity of species. In the
process of development, taking into account different degrees of conditionality in
different kinds of situations, corresponding rewards and punishments can be
assigned to different objects in the frame of a species. And, again I repeat that the
diversity of species has to be preserved as a strategic constrain. Q2
A view of God as an absolute is consistent only with the combinational style.
In this case we have to assume either that God has known in advance about the
actions of all objects or that he does not have complete knowledge because
objects have a free will. The latter explanation is widespread with regard to living
beings. An intricate interpretation of the Torah imbues plants with free will as
well.
And God said, Let the earth bring forth grass, the herb yielding seed, and the
fruit tree [emphasized by A.K.] yielding fruit after his kind, whose seed is in
itself, upon the earth: and it was so.
And the earth brought forth grass, and herb yielding seed after his kind, and the
tree [emphasized by A.K.] yielding fruit, whose seed was in itself, after his kind:
and God saw that it was good. (Genesis 1:11-12)

A number of scholars, among them Or Ahaim, Rumban, and Baal Ahaturim,
have pondered the difference between verses 11 and 12. God asks for the creation
of a fruit tree, and the earth producesd just a tree. This disparity can be interpreted
as proof that the earth has free will. (I am grateful to Ilya Mayzel who called my
attention to the above statement.)
So, it is possible within the framework of a combinational style to devise a
consistent explanation reconciling God as an absolute and objects as having free
will. However such an explanation would be cumbersome because it resorts to
various logical manipulations.
It is more elegant to approach this problem by assuming that God is a
developing entity who employs a positional style that precludes definitive fully
certain predictions.xlv This style informs a possibly incomplete and inconsistent
process of creation that may give rise to unexpected outcomes. The latter should
not be confused with mistakes,— the assumption that the creator possesses
complete knowledge of the process but mishandles implementation (like a
mistake in spelling.) Moreover, the recognition of God as a developing entity is
consistent with such attributes of God as omnipotent, omniscient, and so on in the
following sense: God is able to recognize unexpected outcomes, evaluate them,
and channel them along a desirable course.
Third Interpretation of the Relationship Between Good and Beauty
Here I express my own opinion on the relationship between good and beauty.
For me, good is a generic term denoting a positive evaluation of an object based
upon any type of valuation. Beauty is a particular kind of good that signifies a
positive sign for object's predisposition to development: an evaluation of an
object’s position based on a degree of unconditional values. The same could be
said for the term ugliness, which stands in opposition to beauty. Ugliness can be
viewed as particular kind of evil having a negative sign for predisposition toward
development.
Let me elaborate on the above definitions based on my interpretation of the
famous saying Beauty will save the world.xlvi I would even supplement it with the
paradoxical statement that Uglyness will save the world, which "corroborates" the
famous words by Mephistopheles, ”Who art thou, then?” “Part of that power
which eternally wills evil and eternally works good.”xlvii

At first glance the two statements concerning the role of beauty and ugliness
seem contradictory. I will try to show that they are complementary.
The statement Beauty will save the world agrees with the common notion that
good will prevail over evil. Practically all major religions and ideologies are
informed by this belief. Even the apocalyptic vision, as expressed in the Book of
Revelation ends with faith in the emergence of a New Jerusalem. While I am also
optimistic, we should understand the real forces that underlie this belief— forces
that may be rooted in ugliness.
Let us again look at the Torah.
According to the Torah, after the creation of the universe, that is, during its
subsequent operation, the predisposition to further development was significantly
increased. This encompasses the multiplication of the existing entities as well as
the emergence of new entities, both material and relational ones. It suffices to
mention new material objects created by man and God (clothes, ark), and the new
relationships between people and other living beings, and between God and
people (the covenant, moral rules, laws). Predisposition was also furthered by the
development of the spectrum of unconditional values that could have positive and
negative signs – good and bad. And finally predisposition was enriched by the
inclusion of certain feelings, like grieving, fear,xlviii delight (Genesis 26:7).
The predisposition was greatly enhanced by these components. At the same
time, highly dangerous elements emerge that could reverse the sign of
development, that is, bring forth the destruction of the earth. Therefore,
development now assumes a sophisticated balance between good and evil,
between beauty and ugliness.
If during the process of integration good elements prevail over evil ones, the
result can be judged as good; beauty that accompanies it can be termed divine
beauty.
Walt Whitman (1819-1892) in a letter of March19, 1863 wrote:
He [President Abraham Lincoln] has a face like a hoosier Michael Angelo, so
awful ugly it becomes beautiful, with its strange mouth, its deep-cut, criss-cross
lines and its doughnut complexion. (Bartlett’s Familiar Quotations, 1992 ed.,
p.383.)

Conversely, if evil components prevail, the judgment of the result should be
treated as ugly and called devil’s beauty.

The Oxford English Dictionary (1989) defines “beauté du diable [Fr., lit.
‘devil's beauty’] as superficial attractiveness; captivating charm. The following
examples illustrate this definition
1936 E. BOWEN in Verschoyle Eng. Novelists 104 Henry Crawford is more
energetic, dashing and unscrupulous. He has a certain beauté du diable. 1967 H.
MCCLOY Further Side of Fear iii. 41 He studied both photographs. ‘They can't
mean ugly as sin! They must mean beauté du diable.’

The predisposition behind devil's beauty contains essential components that
are good. The observers are attracted by these components and underestimate the
evil ones. That latter could be so dangerous as to ultimately ruin the system.
Devil’s beauty can be illustrated with a well-known story from the Torah
concerning the Tree of Knowledge that allows one to distinguish between good
and bad.xlix Based on my definition of beauty, it is possible to assume that the Tree
of Knowledge as described in the Torah looks beautiful in the eyes of Eve.
And when the woman saw that the tree was good for food, and that it was a
delight for the eyes, and that the tree was to be desired to make one wise, she
took of the fruit thereof, and did eat; and she gave also unto her husband with
her, and he did eat. (Genesis 3:6)

As one can see from the verse, the material components of the Tree, like the
edible fruits, are good; the relational components of the Tree, expressed via its
appearance, appear delightful.
The Tree of Knowledge also has very dangerous material components: the
knowledge of good and evil. Generally speaking, this knowledge is highly
sophisticated, because it combines judgments based on the relatively clear-cut
short-term view as well as the rather fuzzy long-range perspective. People,
especially if they lack experience or mature conceptual thinking, are usually
tempted to solve their problems in the short term, ignoring the long-range
ramifications of their solutions, especially when these solutions are fuzzy. l
One could speculate that God takes into account the danger of human beings
coming in contact with the Tree of Knowledge and thus warns Eve and Adam
about this Tree (Genesis 3:2-3). But the beauty of the Tree of Knowledge in the
eyes of Eve was so great that it was easy for the serpent to seduce her to eat the
fruits from this tree and also to give it to her husband.li

Perhaps there are deep reasons for this attitude toward knowledge in the
Torah. As early as 1941, the well-known Sumerologist Arno Poebal advanced an
interesting hypothesis that the Sumerians were the ancestors of the Jews. This
hypothesis was tested by another noted Sumerologist Samuel Kramer (1981,
pp.297-299). Sumer is considered to be the cradle of modern civilization: just in
the table of contents of Kramer's book (1981) we find 39 innovations. Each
chapter of the book is devoted to one such innovation. Moreover, Boris
Moisheson (2001), the late distinguished mathematician from Columbia
University, elaborated a very original theory of the pre-biblical history of the Jews
based on the most recent discoveries in archaeology, linguistics, and history. In
his opinion, even before Sumer came into existence, people who could be thought
of as "pre-Jews” were in the epicenter of technological progress. For instance,
they achieved great success in metallurgy, developing new metal alloys from
heterogeneous substances as well as new metal products.
So, long-term awareness of the potential power of technological progress
could frighten the Jews with its unpredictability. Quite possibly, all peoples who
had evolved sophisticated cultures embracing technological progress later became
afraid of its consequences. This is largely corroborated by the history of ancient
Greece, China, and India.lii
Let me digress a little and look at technological innovations in terms of
extrovert and introvert cultures.
Extrovert culture produces great benefits for the human race, with plenty of
consumer goods, medicine, protection from “inner-space and outer-space”
catastrophes, and so on. At the same time, there are at least four perils inherent in
the phenomenon of extrovert culture. The first two are
Excessive pollution due to massive waste of industrial production along with
depletion of natural resources.
A threat of a cataclysmic world war due to the powerful means of massannihilation.
Perhaps these two perils could, in principle, be prevented by rational political
means. But the next two kinds are inherently bound to technological progress
because their side effects are impossible to predict. They are
The creation of a new kind of species in the course of evolution (via
biological and computer experiments) which threatens the existence of mankind

due to the difficulty of formulating and instilling into this species all the necessary
constraints.
Physical experiments (for example, accelerators for detecting elementary
particles) that could spark an unstoppable chain.
So, the development of new technologies, once they overstep a certain
threshold, becomes ugly (does as any dangerous situation), transforming divine
beauty into devil's beauty. The dangerous nature of all these means could induce
those in power (for the sake of their own survival) to stop or at least to slow down
the development of ugly technologies. Thus, the element of ugliness inherent in
innovations could save the world and make complementary the two seemingly
contradictory statements in question.
BEAUTY AND MORALITY-ETHICS
General Comments
I start with the following statement concerning the relationship between
good-evil, beauty-ugliness, and moral-immoral. Just to reiterate, I treat good-evil
as generic terms that pertain to anything that is going in and out of the universe
with a positive-negative sign respectively. I treat beauty – ugliness as a kind of
good— evil that denotes object's predisposition to development. I treat moral –
immoral duality as a kind of beauty-ugliness that addresses the interaction among
living creatures (I will try to define ethics later on in the book because it requires
some preliminary discussion). Certainly, there is feedback, that is,. mutual
enrichment, among these categories.
The relationship between good, beauty, ethics, and morality has a long
history. Sometimes these categories are grouped. For example, in Harold Lee
(1957), beauty is separated from good, but good and morality are unified.
When most persons who speak English say that anything is beautiful, they mean
that it has beauty—aesthetic value. When they say that it is good, they mean that
it has moral value. When they say that it is useful, they mean that it has practical
value. (p.179)

A similar opinion is expressed by Russell Ackoff (1993):
The pursuit of the good involves the dissemination of ethical and moral
principles.

The pursuits of beauty and fun— the products of creative and recreative
activities— are inseparable aspects of aesthetics. (p. 275)

Sometimes, as for example in Gustav Flaubert’s (1821-1880) letter to Guy de
Maupassant (October 26, 1880), only beauty and moral have been unified,
What is beautiful,— says the letter,— is moral, that is all there is too it.
(Bartlett’s Familiar Quotations, 1992, p.496)

Merriam-Webster’s Dictionary of Synonyms confirms (1984, p.547) that
ethical and moral are often treated as interchangeable.
I distinguish the category of morality as based on a phenomenological
approach. By phenomenological I mean statements directed at observable
interaction among living creatures. Ethics, in my mind, deals with meta principles
of elaboration of phenomenological observations. There are many ethical
principles that underlie phenomenological ones. In turn, we might even talk of
meta-ethical principles aimed at the elaboration of ethical principles. Currently, I
am not prepared for such a hierarchical investigation of ethical principles and will
limit our discussion to the relation of beauty and morality.
Much discussion surrounding the relationship between beauty and morality
revolves around the cause-effect sequence: beauty precedes morality, morality
precedes beauty, or beauty and morality are in constant feedback. Marcia Eaton
(1997) describes these alternatives within the framework of aesthetics and ethics,
which in my mind could be linked with beauty and morality. She tried to clarify
the issue using some words spoken by Joseph Brodsky in his Nobel laureate
address in 1988: “On the whole, every new aesthetic reality makes man’s ethical
reality more precise. For aesthetics is the mother of ethics.” I share Eaton's key
idea that “aesthetics and ethics are related not in terms of causal priority, but in
terms of interwoven interdependence”(p.361). This statement does not contradict
my understanding of beauty as a generic term that covers any kind of
predispositions, with morality reserved to human relations.
In any event, the relationship between beauty and morality is an
underdeveloped subject. As James Newman mentioned in his comments on the
works of George Birkhoff (1956 a, b) regarding the mathematics of aesthetics and
morality, these works seems to him “unconvincing but never tedious.”
Meanwhile Newman said:

In any case it may be argued that mathematicians should have a turn at
examining the beautiful and the good; philosophers, theologians, writers on
aesthetics and other experts have been probing these matters for more than 2000
years without making any notable advance. (p. 2184)

So I shall not dwell on the extensive discussion among philosophers
regarding the relationship between beauty and morality. However, I would
venture to say that the discussion takes place within the framework of poorly and
unclearly defined categories.liii My aim in this chapter is to discuss beauty and
morality based on my concept of beauty and my definition of morality. Certainly,
my definitions are not rigorous, but they are mine...
The Definition of Moral and Instrumental Values
I distinguish phenomenological statements based on their degree of
conditionality. To simplify, let us reduce this spectrum of degrees to a dichotomy
comprising two groups of statements— unconditional and conditional. Morality
belongs to the first group, instrumental (or pragmatic) to the second. In turn, there
is a wide array of statements within each group. For example, moral statements
are characterized by varying degrees of conditionality, as in "don’t kill" and
"don’t murder." Instrumental statements are usually manifest in law or customs.
Often a judge employs these along with other circumstances of a given case.
The reward-punishment prescribed by moral as well as instrumental
statements could be established and carried out by mystical forces, by
governments (judicial systems), or by the public itself. liv
A question arises in this connection: “Why it is necessary to have conditional
and unconditional moral values?” It seems reasonable to assume that pragmatic
values would preclude the need for overly general moral tenets. The classical
response to this question is along the following lines: moral considerations could
be employed as initial guidelines in the classification of positive and negative
instrumental values. In my mind, morality as unconditional values also functions
as a constraint that has its own value. Perhaps moral claims provide strategic
(global) constraints in solving even tactical (local) problems by preventing
adverse long-term outcomes when the consequences of local decisions are
unclear.
The introduction of constraints imposes a penalty for violation. The form of
the penalty can vary depending on the constraint violated. Consider the violation

of personal dignity. This represents a destruction of those fertile structures in
living creatures which have evolved in the course of evolution and which, in the
long run, aid further development. Here, a person who has violated moral
constraints must not justify his actions. He/she should repent, so that his character
will not decay further. Pragmatists, on the other hand, maintain that the
individual's first priority is to achieve success. Both pragmatists and morally
oriented individuals may consider the ramifications of the means employed.
However, the pragmatic approach hinges on the practical utility of violating a
constraint. A moral approach focuses on repentance.
The moral approach can be easily derided: the concept of repeatedly “sinning
and repenting” is comical. However, morality is not expressed in a single act of
repentance, but in the overall dynamics of one's behavior. Morality is manifest (at
least) in the "first derivative" of a person's behavior function, that is, the extent to
which his/her transgressions of moral directives diminish over time. A sensible
appraisal of behavior would examine the dynamics of transgressions rather than
the state of one's character.
This approach can be applied to many controversial issues, such as abortion,
euthanasia, suspension of life-keeping machines, and so on. The discussion is
often polarized, with one group justifying abortion or euthanasia and the other
condemning it. It seems to me that the arguments should be redirected:
repentance for taking a human life is of paramount importance and justifying such
an act defeats an individual's biological values (of which the preservation of life
is a powerful component). While pragmatic considerations may push one to take
such actions, they should not be justified as good but rather viewed as evil means.
The Structure of Morality. Here I offer a speculative vision on the origins of
morality. For the first step I take into consideration the traits of human beings as
individuals. Gordon Allport and Henry Odbert (1936) devoted a whole book to a
very deep analysis of human traits as initial components. Among these traits they
distinguish caution, timidity, cowardice, pity, and many, many others.
All of the biological traits have values (dual components) that demonstrate
their relative importance. A human being possesses his/her own local values that
primarily reflect the individuality of that person.
The inborn traits of human behavior that includes both the initial and the dual
components form human nature. The conformation of the biological origins of
these traits is becoming evident from discoveries in genetics. Steven Pinker’s

book (2002) is a marvelous example of the role of genetic origins in human
nature. Certainly, the development of exogenous global values, which will be
discussed below, is influencing human nature. The amalgamation of inborn and
exogenous global values is expressed in human character, which stipulates the
observable human behavior.
Generally speaking, it is sufficient to have only local endogenous values to
support interaction among participants. However, the process of human
interaction exhibits global exogenous values, as well, which characterize the
holistic features of a given system. Such values belong to the domain of morality.
This allows individuals to operate on their own in a way that conforms to the
requirements of the whole. Prices (global exogenous values) in an economic field,
along with utilities of individuals (local endogenous values) are an analogy of
above-mentioned features of social interactions of human beings (see Chapter 2).
Moreover, along with the endogenous local values and exogenous global
values an individual maintains the endogenous global moral values known as
conscience. This interpretation of conscience is reflected in language. lv The Latin
conscientia is composed of two parts: con, communality; and scientia, knowledge
emanating from the environment. The same is true of English, con-science,
French, con-science, German, Ge-wissen, Greek, sun-esiz, and Russian, so-vest
(sovest'). It would be interesting to examine the etymology of this word in other
languages.
Apparently, developed biological organisms, human beings especially, are
distinguished by an informational contour in their brain that encompasses both
local and global endogenous values. Such synthesis of values is reflected in
research done by ethicists, for example, Konrad Lorenz (1966). When a carnivore
displays aggression (a local endogenous value) it possesses an internal constraint
that forbids it from killing others of its own kind. The latter represents a global
endogenous value.
The theory that emerged during the Renaissance that regards man as a
microcosm is indeed a manifestation of the notion that the universe is mirrored in
the individual.lvi This theory forms the basis of the recognition of human
personality. The concept of conscience expresses the notion that awareness of
other people's feelings is reflected in the individual's self-awareness. A person
may, under certain conditions, make the best possible choices by using global and

local endogenous values and, without recourse to the exogenous system of values,
consider the interests of other members of society.
Taking into account the role of conscience, we could say that a living
creature's predisposition is based on the Tetra principle, meaning that the Triad
principle, which includes initial components and their local and global values, is
extended with the fourth component conscience.
Morality as a Predisposition. Now I am in a position to make the general
statement that the category of morality can be treated as a predisposition.
Morality has all the characteristics of a predisposition. It incorporates different
kinds of material components (manufactured goods, natural resources, and even
living creatures) that are involved in human social interactions as well as
relationships among living creatures and between living creatures and the
environment; and all of these components are measured in partially conditional
values.
All of the above values are independent of the mechanism of their creation
and implementation. These mechanisms can be vertical – imposed by an authority
(an individual, government, church, God) – or horizontal — via local interaction
among people.
To illustrate morality as a predisposition I analyze various ways morality is
presented, via verbs and nounslvii depending on the scope of the components that
have to be taken into account.
Morality can be represented via verbs that, first of all, reflect the possible
actions between human beings (like killing, murdering, stealing), between
children and parents, and so on. As soon as these actions are evaluated even in a
dichotomist way, as in the Ten Commandments, they become rules of interactions
that are forbidden or permitted, that is, moral statements.lviii
Nouns make predispositions stand out, as illustrated with the following
example from George Birkhoff (1956b):
Two men, A and B, among six, A, B, C, D, E, F, in control of a certain business,
have orally agreed to exchange all relevant information before entering into any
arrangement with the others. A and B do this in order to protect their interests in
the business. A is approached confidentially by C, D, E, and F, and asked if he
will concur in a vote giving him important special privileges which are to be
withheld from B. Actually A does not feel he is entitled to these special
privileges any more than B is. How ought A to act?

The ethical course for A to follow is clearly to refuse to connive with C, D, E,
and F. He should further inform C, D, E, and F that in his opinion to do
otherwise would not be fair to B. If A acts in this manner we may write
M = 0,
meaning thereby that the status quo ante is not altered. If A consents to their
proposal, we may write for A
M = gA – f + eB,
meaning that A gains the privileges mentioned (gA), loses B's friendship (f), and
possibly incurs B's positive enmity (eB), fraught with danger to him— for
instance, the enmity of B might lead to his loss of a valuable reputation for
business integrity. Here we find in G two elements of mainly material nature (gA,
eB) and one of immaterial nature (f). (p. 2204)

This example shows that the evaluation of a moral problem denoted by M is
based on increments in predisposition; the nouns involve material and relational
components. In the first case of the status quo ante the increment is equal to zero,
M = 0. In the second case, some components of a position were changed.
Friendship (f), and enmity (eB) as pure relational components; the structure of
privileges (gA) is unclear: it could involve both material as well as relational
components.lix In this case the formula for the moral evaluation of an event looks
like M = gA – f + eB and could be calculated as an increment between the starting
and the resulting position
1
1
1
o
o
M1- Mo= g A - 0 f — e B — ( g a + fo+ e b )
where
Mo- the moral value of the starting position; M1- the moral value of the
resulting position
g 0A - the starting value of material components; g 1 —the resulting value of
A
material components
1
fo – the starting value of friendship; 0 f - the resulting value of losing
friendship
e B0 — the starting value of reputation; e 1 - the resulting value of betrayal.
B
The above approach to evaluation of a moral position is highly relevant to the
aesthetic evaluation offered by Birkhoff (1933) and discussed in Chapter 3 of this
book. The structure of a moral predisposition could also borrow from Birkhoff’s
method and be viewed as a ratio between the value of the relational and material
components. In this case the higher the value of relational components and lower
the value of material ones, the higher the moral stature of a person. Such an
approach is typical of the ethics expounded in some religions, and explicitly

expressed by early Christian Evangelists. lx Other ethical systems, for example
Judaism, commend the increase of material wealth if achieved with proper
relational components, that is, means to attain wealth and the use of wealth
(including helping other people). Here, the formula for evaluating an individual's
moral stature is the sum of material and relational components weighted in a
proper way.
Now I clarify the conditions that determine the presentation of a moral
predisposition using verbs and nouns. The use of a verb in describing a moral
predisposition takes place when the number of conditions that accompany an
action is relatively small and the verb encompasses all of them. For example, take
such actions as killing and murdering. In both cases, the material components
(nouns) are the same: a living body has been transformed into a dead one. In both
cases, the individual responsible for this transformation has damaged his/her
psyche (noun) because the action ruined the deep instinct to avoid killing
members of the same group. The difference between the verbs kill and murder
reflects such relational components (nouns) as intentions. In certain ethical
systems, like Judeo-Christian, murder presumes that the intention of the person
who does the killing is to take the life of other people who do not have intensions
to kill. Such judgments are applied to bandits, terrorists, and so forth. In some
ethical systems, like communist and racist, the extermination of people who do
not have an intention to kill is justified in the name of improving the well-being of
a certain class (within the framework of the communist ethics, the proletariat) or a
certain race (like the top race in nazism) as a precondition of making all of
mankind happy.
In these ethical systems if killing is treated as a response to people
recognized as murderers, then the "perpetrators" are not regarded as murderers.
This applies to soldiers, executioners, and individuals exercising self-defense. In
certain ethical systems (some sects in India), any act that takes the life of other
people is recognized as immoral.
Thus, beauty and morality exhibit the same structure as a predisposition, with
beauty applicable to a broader class of problems than just interactions among
living beings.
NOTES

PART III. PREDISPOSITION:
EVIDENCE

EMPIRICAL

7. CHESS AS THE BASIC EMPIRICAL MODEL TO
CLARIFY THE CORE OF BEAUTY
GENERAL COMMENTS
Chess presents a protracted (multi-step) disjointed system with heterogeneous
components— the major features that make chess so attractive for the elaboration
of the concept of beauty.
The conservative nature of the rules (they are simple, well-defined, and easily
observed by the players or the referees), and the fact that chess is a finite game (as
far as the total number of variations), suggests that chess can be completely
ordered. However, it is not clear whether this feature of the game can be
operationalized. In light of the astronomical number of possible variations (of the
order of 10120), chess does not yield to an exhaustive brute force search even if
the most powerful computers conduct the search. The approach that will make
chess operationally deterministic is an optimality (max-min) algorithm that
generates an optimal move for each side at each step of the game. What this
approach implies is that in terms of the final outcome no better move than the one
selected by the algorithm exists. So far, no such algorithm has been devised; in
fact, its existence has not been proved, to say nothing of a constructive
implementation.

The closest type of an algorithm could be dynamic programming. Discussing
the possibility of using an optimization algorithm as dynamic programming for
chess, its creator, Richard Bellman (1965), mentioned that it is “useless
computationally because of the dimensionality barrier, and it is useless
analytically because of our lack of knowledge of the intrinsic structure of chess”
(p.245).
In view of these limitations, chess still belongs to the realm of disjointed
systems. Still, over the course of 2,500 years of the history of chess, players have
had tremendous success. The history of chess has proved repeatedly that there is
no single exclusive approach to solving the enigma of the game. Players have
developed a variety of styles to arrive at satisfactory solutions at the various
stages of the game (opening, middle game, and endgame lxi) as well as handling
certain types of situations that arise within these stages, notably the reactive
method in the opening, and the combinational and positional styles in the middle
and end game.
Of all the styles in this ancient game, the positional style owes its
advancement mainly to the twentieth century. This very original style
incorporates unique ideas regarding the analytical evaluation of a position – an
evaluation that can be reduced to numbers. I know of no other area exhibiting the
same precision when it comes to evaluating the position of a system. As of yet,
axiology has not absorbed these revolutionary ideas into its arsenal.
I will concentrate on the positional style, but I would like to make some
preliminary remarks on the reactive and combinational styles.
The Reactive Method
The reactive method means that, on the basis on the previous investigations,
in a given situation input fully determines output. In principle, this method seems
very conducive to the development of chess algorithms. Create a library of tens of
thousands of games played by professionals. Find a "right" move in the library
associated with the given position.
But what to do when an opponent offers a move that has not been made
before? In this situation attempts have been made to use the concept of chunks. It
is known that professional chess players are able to remember a rather large
number of positions since they memorize them in a very nontrivial way.

Psychological experiments conducted by A. de Groot (1966) were based on the
hypothesis that a chess player's memory is not purely mechanical. To test the
hypothesis, expert players and novices were given a position from a real game and
allowed to look at it for five seconds. Some positions were quite complex with
20-24 pieces on the board. Professional players were much superior to amateurs
in this category. For random positions, professionals and amateurs exhibited
approximately the same abilities.
The results of these experiments point to the hypothesis that professional
chess players memorize positions through their structure in a two-step process. In
the first step, they find groups of pieces making up certain configurations that
Herbert Simon (1979b,c) has called chunks. In the second step, they find the
relations between the chunks.
The “library algorithm” had been advanced by this concept of chunks. As
soon as a new position is offered to the computer, it starts to find a similar one in
the library. The similarity is based on the same chunks slightly differently located.
And here the authors of the modified “library algorithm” have been trapped: it is
rather difficult to define the criteria to be used in deciding what “slightly
different” means especially in a highly correlated system like chess.
These difficulties are well known in psychology in the theory of gestalts (see
Chapter 4) and in artificial intelligence as it pertains to pattern recognition. And
they are not yet solved. Here the combinational and the positional styles come to
the rescue.
The Combinational Style
The combinational style features a clearly formulated limited objective,
namely the capture of material (the main constituent element of a chess position).
The objective is implemented via a well-defined sequence of moves aimed at
reaching the set goal. Finding a combinational objective allows the player to focus
all his or her energies on efficient execution; that is, the player's analysis may be
limited to the pieces directly participating in the combination.
There is no unanimity as to the proper definition of a combination. Some
chess players also include a sacrifice in a combination. It seems to me that it
suffices for a combination to set a well-defined narrow goal that results in drastic

reevaluation of the position, and to devise a program of execution. Sacrifice
represents a species of combination.
For a better understanding of the features of the positional style, I will use the
corresponding components of the combinational style. These components concern
only the evaluations of the pieces, that is, the material components, The positional
components in the combinational style are not treated as independent variables:
they are hidden in a program for the implementation of a combination.
The following example should help an uninitiated reader understand the
difference between conditional and unconditional values as they are
correspondingly used in the combinational and positional styles. The example
concerns a chess problem usually given to beginners. Suppose we have the
position on the board shown in Figure 7.1, and it is white's turn to move.
Figure 7.1. Initial Position.

The player with the white pieces knows the rule that allows the pawn to be
promoted to any piece upon reaching the eighth rank. The beginner's first impulse
is to promote his pawn to a queen, for he knows the queen is the strongest piece.
But if he falls victim to his natural impulse, black will mate white in one move
with his own queen (Figure 7.2).

Figure 7. 2. The Tempting Move.

However, if white promotes his pawn to a knight, black king will be checked
and mated immediately (Figure 7.3).
Figure 7.3. The Winning Move.

The difference between conditional (situation-specific) and unconditional
valuations should now be apparent. Conditional values are elaborated under the
assumptions that all conditions of the situation are taken into account: the goal,
the starting state, the rules of piece interaction, and the program that completely
and consistently links the goal with the starting state. In other words, if all of
these conditions are satisfied, foreign values cannot be used. As soon as some of
these assumptions are not accepted, we deal with unconditional values of different
degrees. I will discuss the last problem in the next section of this chapter.

The Positional Style
The combinational style dominated the game until the end of the nineteenth
century. The play aimed at gaining a large material advantage through beautiful
combinations improvised by the players. Achieving this goal virtually ensured
that the opponent's position would crumble very quickly. Usually the game did
not last very long— about 20-25 moves. It seems that Adolph Andersen (18181879) represents the peak of combinational style.
The elaboration of antidotes to combinations challenged the combinational
style. The great player Paul Morphy (1837-1884) was the first to introduce an
innovative positional approach that violated the style of play used by even the
greatest masters of the day (Morphy, 1985).
Wilhelm Steinitz (1836-1900) was able to conceptualize the positional style
of play, thus making it accessible to other players. Emanuel Lasker (1947) writes:
How novel, how surprising, how opposed to every sentiment of his time the
conceptions of Steinitz must have been...
... The main principle in Stenitz's conception could be expressed in the
following way: a master's plan should always be based on his evaluation of the
position.
The style with which Steinitz began his career was strange and narrow, but it
was the style predominating in his time... The play was wholly dominated by the
feverish desire to make a rush against the hostile king and to this end furiously
to assail the obstructions, regardless of the sacrifices required.
Surely, Steinitz's heart beat when for the first time the thought came to him that
the master should not look for winning combinations, unless he believed, unless
he could prove to himself that he held an advantage. That meant making no
attempt at winning in the beginning of the game. And since Steinitz lived in a
milieu where to play to win right from the start was considered the only
honorable course to take, this thought must at first have had a timid reception in
his mind and a hard time establishing itself. (p.197)

Interesting in this connection is a comment by outstanding chess player
Richard Reti (1981). He wrote that Anderssen, Blackburne, and Zukertort were
more gifted than Steinitz. They suffered defeat at the hands of Steinitz because of
the profound positional theory which he elaborated.
At the present time, positional style is the leading and quite diverse style of
play.
The key point of the positional style is the creation of a predisposition. I
defined a predisposition in the frame of multidimensionality in Chapter 2, and

these elaborations are completely relevant to the predisposition in chess. Below I
just offer some clarifications that concern peculiarities of chess.
A position in chess can be calibrated by an ordinal or a cardinal axis along
with a phenomenological or a structural approach, using intuition or awareness or
a combination. In evaluating a position, chess players employ the entire range of
evaluations that vary in the degree of precision. Table 7.1 illustrates 10 possible
ways of evaluating a position.
Let us start from the phenomenological evaluation of a position. Under the
phenomenological ordinalistic intuitive approach, one type of position is said to
be better than another, but the difference is not quantified. In case of a dichotomy,

Table 7.1. Evaluation of a Position.
List of considerations

Phenomenological

Structural

Source of the values

Methods of evaluation
ordinalistic
cardinalistic

intuition
awareness
combination
intuition
awareness
combination

the ordinalistic evaluation is encapsulated in such expressions as “white's position
is superior” (as opposed to “black's position is inferior”). If rank is introduced, the
evaluations are expressed via such linguistic variables as “bad position,” “unclear
position,” “good position,” “excellent position,” etc. Theoretical treatises on chess
make extensive use of these terms, which even have a corresponding semiotic
system: +- denotes “white has decisive advantage;”  “advantage for white,” and
so on.
The other attempt at a phenomenological evaluation of a position is
cardinalistic; it could also be based on an intuitive approach. Igor Bondarevsky
(1973) has proposed a rough number scale (0 to 10) to calibrate chess positions
(see Table 7.1; 10:0 denotes victory for white and 0:10 for blacklxii).
In many respects chess is invaluable, for it yields the greatest accuracy in
quantifying the valuation of a position.
Table 7. 2. Rough Valuations of Positions.
5:5
6:4
7:3
8:2
9:1

Chances are equal
White is better
Advantage for white
Strategic win for white
Technical win for white

5:5
4:6
3:7
2:8
1:9

Chances are equal
Black is better
Advantage for black
Strategic win for black
Technical win for black

The next way to judge a position is the structural one, the evaluation of the
components of a position, both the material and the positional ones. It requires a
very new axiological approach. The crowning achievement of the cardinalistic
approach based on the structure of a position and a combination of awareness and

intuition is clearly expressed in the weight function developed by Claude Shannon
(1917-2001). Of enormous interest from the general methodological perspective is
the fact that chess is, apparently, precisely the only area where there has been any
success in vividly revealing in a rigorous fashion the necessity to develop such a
function.
According to Shannon (1950), the weight function f for some chess position P
could look as follows:
f(P)=200(K-K')+9(Q-Q')+5(R-R')+3(B-B'+N-N')-.5(D-D'+S-S'+I-I')+.1(MM')+...,
where
K,Q,R,B,N,P are white's extant kings, queens, bishops, knights, and pawns;
D,S,I are double, backward, and isolated white pawns;lxiii
M is white's mobility (measured, for example, by the number of legal moves
available to white pieces).
The same letters with the sign ' refer to the black pieces.
The coefficients 200, 9, 5, 3 are the widely accepted valuations of relevant
chess pieces; the coefficients .5 and .1 are the rough-and-ready valuations of
positional components proposed by Shannon.
The following key components distinguish the above-mentioned weight
function. 1) First and foremost, the weight function includes among the initial
independent (controlling) variables: the material as well as the positional
(relational) components. While chess material is finite and, in fact, rather limited
(as defined by the rules of the game) positional components are arranged by the
players themselves. At this point, there does not exist any deductive theory to
generate positional components. The number of positional components seems
almost infinite or, at least, incomparably greater than the number of material
components. 2) The valuations of material and positional components are partly
(semi-) conditional; that is, they are independent of the boundary conditions—
goals from above and starting conditions from below— but the evaluations take
into account the external rules of the game.
Let us look closer at the process of valuation of material components. The
relative valuations of the pieces widely accepted by the chess players include
queen=9 pawns, rook=5 pawns, bishop and knight each=3 pawns. Generally
speaking, these values can be derived statistically or calculated analytically, based

either on the averaged out information about the system or on certain relations
among the system's components.
This alternative raises a very interesting question: “Why resort to these
analytical methods of computing the values of chess pieces when these values can
be based on the existing and very extensive statistical data?” Perhaps, the
established values of the pieces used in assessing a chess position do represent
this kind of averaged out valuations, generated by centuries of chess playing
experience. In response to my question—“How is the relative value of the chess
material determined?”—a number of grandmasters have said that the values are
generated intuitively based on experience, the experience of assessing which positions are equal.
For our purposes, it would be highly intriguing to define an analytical
procedure to compute the partly conditional valuations of chess material. In chess,
such a procedure would have to pass a double test. It would have to be verified
experimentally, by incorporating the generated partly conditional valuations into
the chess programs, as well as by comparing the found magnitudes with those arrived at empirically. Also, an analytical procedure would reveal certain methodological principles underlying the calculation of partly conditional valuations in
other systems, which might not yield to alternative (analytical or statistical)
methods of calculation because new material components are appearing.
This analytical procedure for computing the partly conditional valuations of
chess pieces was developed by Henry Taylor (1876). The procedure takes into
account only piece interactions allowed by the external rules of the game,
ignoring the boundary conditions (the final goal or the configurations of the
pieces on the board). In fact, Taylor's procedure incorporates only the basic rules,
namely how pieces move and interact with the opponent's king (i.e., ability to
capture the undefended checking piece if it falls within the king's operating
range).
Taking the rules for interaction of pieces, Taylor employs the following
approach to calculate the values of the pieces. He fixes the position of a black
king on an otherwise empty board. Then he takes one white piece at a time and
computes the number of safe checks (the checking piece cannot be captured by
the king) that piece can make given the position of the black king. The procedure
is repeated 64 times for each square of the board occupied by the black king.

In the next step, Taylor determines the ratios among the sum totals of safe
checks given by each piece divided by the total number of squares occupied by
that piece (because a bishop can move only on 32 squares). The discovered ratios
were very close to the above-mentioned empirical valuations used in practice.
What is very important in Taylor’s approach is the objectivity of the values of
the material components. It is not so for positional components and for some very
deep reasons. The flexibility of a position, the difference in positions under the
same set of material components depends on the set of positional components and
their evaluations. These are set by the given player, that is, they are determined by
the subjectivity of a player. It means that it is impossible to ignore the specifics of
a position and of a player’s abilities to elaborate it. In other words, it is impossible
to separate the player who is evaluating the position from the player who will
elaborate it.
Meanwhile, there is some empirical advice that could be helpful to
establishing evaluations for positional components. One piece of advice is to
establish relative total values of positional components to material (the latter is
considered decisive). In different chess programs, this total value fluctuates from
one to three (usually two) pawns. Chess players sometimes place a greater value
on the positional components relying upon an intuitive procedure, which is
difficult to formalize.
Now concerning the cardinalistic ranking of certain positional components: to
a great extent they are all individualized. For example, many grandmasters would
disagree with Robert Fisher's assessment of two bishops as equal to half a pawn
(Lysenko, 1990).
So the evaluation of the positional components hinges on the individual
qualities of the players. Unlike the partly conditional valuations of the pieces, the
valuations of positional components are not shared, but are player specific. This
does not preclude these valuations from being unconditional in time, that is, being
utilized by a given player whenever the need arises for partly conditional
valuation of positional components.
The role of subjectivity in an evaluation of positional components can be
made clearer if we introduce the category of a positional sacrifice.
Emanuel Lasker (1937) defines positional sacrifice in the following way:
Nowadays, a sacrifice based on the evaluation of position is called a "positional
sacrifice." For instance, a pawn is sacrificed for the sake of development, a piece

is given up for two pawns and an attack, and a queen is sacrificed for a rook and
a bishop— all this for the sake of "position." These are not combinational
sacrifices for the network of possible variations is too large, but they are surely
the forerunners of combinations. And always is a positional sacrifice a sign of
character and ability to think independently. (p.235)

In making a positional sacrifice, a player does not know exactly how the
game will develop. The greater our ability to foresee the consequences of a
positional sacrifice (more precisely, to see the advantages of making a sacrifice)
the closer it is to a combination, for instance, an opening gambit.
So, a player is really uncertain of how and when a positional sacrifice will
justify itself. In fact, a player making a sacrifice must be confident that his/her
knowledge and talent is sufficient to realize the positional advantage at some
future point of the game.
As Neil McDonald (1994) mentioned:
A good combination is a sequence of moves, perhaps involving a sacrifice that
leads to an improvement in the player's position. There are no dark alleys, no
obscure side variations left to chance. Everything is analyzed conclusively. The
player sees the combination.
A positional sacrifice, on the other hand, tests not only the calculating ability of
the player. The player's experience and knowledge is needed to fill in the “gaps”
left by the human inability to analyse everything.
Some players have a greater capacity to calculate variations than do others.
(p.17)

And Pavel Kondrat'ev added to the understanding of a positional sacrifice the
following:
A player who decides to make a positional sacrifice bears additional
responsibility: his play will have to be very forceful and precise. "Second rank"
moves that are easier to find and that often turn out okay in normal positions
will probably not do. They might lead to a loss of positional advantage and the
initiative while the material advantage still belongs to the opponent. (p.4)

All this means is that one must play on a professional level before one can
afford to make a big material sacrifice for the sake of positional advantage. A
combinational sacrifice determines the course of the game (completely or
partially); an advantage gained from a positional sacrifice must be realized under
the conditions of uncertainty. This points to the fact that a positional sacrifice is
accessible only to players with certain innate abilities. Players differ not only in
the amount of chess knowledge they have acquired or who their teachers were,

but also in the methods of play, which, given our current level of knowledge and
pedagogical skills in presenting the material, cannot be assimilated by everyone
who wishes to use them. (I do not mean to rule out the possibility that, as our
knowledge becomes deeper and our teaching methods improve, we may come
closer to the ideal that anybody can be taught to do anything.)
The Variety of Methods in the Frame of the Positional Style. The positional
style has a variety of methods of implementation. In any case, the elaboration of
the positional style requires the evaluation of given position. As a matter of fact, a
predisposition also has to be taken into account in other styles because the end
result (except for a terminal position) of the usage of any style has to be judged
from the point of view of its influence on the unknown future development.
This evaluation cannot provide a firm guarantee of its exact influence on
future development: evaluation of a position at a given step serves merely as a
guideline for future play. Moreover, the best position found on a given step may
not be the best from a global, whole game point of view. The evaluation of a
position on the next step could nullify the results of the previous steps. It is clear
that the lesser the depth of the search, the greater the chance, all other conditions
being equal, of undiscovered flaws beyond the last check position.
This has led many people involved in the development of chess algorithms to
expand the search horizon, to increase the depth of the search by increasing the
number of steps for evaluation of a position. But the possibilities of increasing the
number of steps for choosing the best position are limited because the number of
positions that have to be checked on each step grows exponentially and the power
of the computer is limited.
Therefore, the solution to this problem involves a well-known trade-off
between the depth of search (the horizon) and the width of search (the number of
moves examined at each step). This trade-off can be implemented in very
different ways depending on the operator, in particular, whether it will be done by
a computer or by a human being. Brute force is typical for computer chess
programs whereas qualified chess players use a strategic plan. Taking into
account the complexity of elaboration of a strategic plan, I refer the reader
interested in this subject to the books by Aron Nimzowitsch (1929), Ludek
Pachman (1975-1978),.Edmar Mednis (1999), etc..
No matter which methods of implementation of the positional style are used,
subjectivity constitutes a major element. Advances in chess theory have not

replaced human intuition with formalized procedures, but actually enhanced the
players' intuition with new tools and concepts, including the key notion of a
positional style incorporating a new kind of weight function. The concept of
positional play shaped a new decision-making framework. The domain of
intuition still encompasses modifications of the general form of the weight
function as well as plugs into this function the many diverse positional
components and their valuations.
Certainly a developed mathematical concept of the positional style could
essentially advance our understanding of this style. And it does not contradict the
amalgamation of formal visions with intuitive involvement of subjective data and
ideas. We do not yet, however, have such a mathematical concept. I understand
that an attempt to develop such a concept was undertaken by Ron Atkin (1972a);
see also Chapter 3. Here I want to clarify some general features of this unfinished
attempt, even bothering the reader with some technical details.
For analyzing positions in the game of chess, a mathematical relation is
introduced between the chess pieces and the squares of the chessboard. A
complex of connected polyhedra represents a state of play; positional features are
described in terms of properties of this abstract geometry such as eccentricity
values and structure vectors. An evaluation of the relative positional strengths of
possible moves is built up by way of structural mappings of the complex. As an
example the sum of seven positional features is used as an evaluation function;
moves are ranked according to this evaluation with some exceptions for material
exchange. For several games between expert chess players, a significant
correlation with the moves actually made is evident.
Steinitz introduced the notion of strong squares in a chess play. The strength
of a square on a chessboard is determined by the number of white (black) men
attacking this square. Atkin extends this notion to include the threat to occupy the
square and constructs a multidimensional simplicial complex of relations between
chess pieces and the squares of the chessboard. This complex of connected
polyhedra in a 53-dimensional space corresponds to a state of play. The positional
features are described in terms of intersection dimensions of simplices.
Various positional motifs in master play have an illuminating interpretation
in terms of the connectivity patterns and cohomology (higher-dimensional
intersections) of the complex. For example, Philidor emphasizes the idea of unity
in play in both theory and practice; his "orderly advance" of a pawn mass

preserves the connectivity (the one-dimensional structure) of the complex.
Steinitz's powerfully placed pieces are those with the largest possible dimension
of the intersection of simplices. Checkmate allows a rigorous definition in terms
of invariance of linear transformations of the complex. Step-by-step analysis of
several famous games including the immortal game Anderssen vs. Kierseritsky.
(London 1851) shows the changes in cohomology of the complex at each move as
reflected in positional rankings.
Atkin's approach produces values for each square and for each combination
of squares, thus providing a structured set of rankings. The hard-to-formalize
chess position is reduced to a hierarchical set of cohomology dimension values.
The question remains open as to how to aggregate these values into a single
measure. Another weakness of the cohomology construction is that all the chess
pieces are treated equally without regard to their mobility or intrinsic value.
And finally, I make some comments on the role of beauty and the aesthetics
method in chess that have been made by traditional thinkers in these terms—
people who mainly emphasize the feelings and artistic means related to chess.
AESTHETICS IN CHESS
Decisive Role of Feelings and Artistic Means
The role of beauty in elaboration of the chess game is commonplace. Some
chess players even assign a decisive role to beauty.
As David Bronshtein and Georgii Smolyan (1982) said:
And there is a multitude of examples of how the choice of the best plan or move
in chess is guided by beauty. A harmonious idea is almost always correct.
Without exaggerating greatly, it can be said that it is the aesthetic feeling which
attunes the intellect towards searching, and leads it there. (p.28)

Eduard Gufeld and Boris Gershunsky (2000) analyzed the great role of
artistic images and emotions (negative and positive) in chess using very detailed
examples from actual, played games. The importance of beauty in chess is
described in a following way:
It is not by chance that the World Chess Federation, which represents chess
organizations from practically all countries of the world, has unanimously
declared that prizes be awarded not only for sporting achievements but also for
the most beautiful games, and the arbiters in selecting these games form a

special FIDE commission with a humorous but very significant and demanding
name, “Mona Lisa!” (p.38)

Emanuel Lasker made a general clarification of beauty in the play of chess.
He devoted a whole chapter in his book (1937) to the aesthetics in chess. The
leitmotiv of his approach to beauty in chess concerns the recognition of actions in
a frame of a drama.
Lasker (1947) writes that the spectator can enrich his understanding of chess
if “[h]e has the imagination to follow the drama of the game with interest, and he
has intellect to understand what each move aims at and accomplishes” (p. 262).
It seems to me that this remark applies not only to the spectators (as assumed
by Lasker), but to the players as well.
In order to create a semblance of a dramatic work, the pieces themselves
must be imbued with artistic qualities and thus transformed from mere symbols
into actors who represent (perhaps, in a roundabout way) human beings. Similar
to theater, these artistic images of chess pieces may be created by dressing people
up, as was sometimes the practice in the Middle Ages. In fact, just as in theater,
the images can be incarnated by puppets, cartoons, and so forth and not necessarily real people. The chess pieces are transformed into images of queens and kings,
ships, bishops and knights, infantry (pawns), and so forth. (Mackett-Beeson,
1968).lxiv
An interesting example of the last case is Mongolian chess, which mimics the
universal concepts of good and evil. In keeping with their tradition the Mongols
considered red (as well as yellow) to be a masculine or spiritual color— the color
of the sun; green was seen as a feminine or earthy color— the color of the earth.
Consequently the bases of the pieces belonging to the two players is colored
differently: they are either all red or all green. (The upper parts of the pieces are
painted with both colors, perhaps to reduce the stress on the players. It may also
signify that each player possesses characteristics associated with both colors.) For
a long time the Mongols considered the Chinese to be their archenemy. Their
attitude is reflected in the shapes of the pieces. The expressions on the faces of the
"kings" representing the Mongolian prince and the Chinese ruler are quite
different. The queens differ in shape as well: one is in the form of a lama— a
Buddhist lion— and the other is in the form of a tiger-devil borrowed from the
primitive pre-lamaic religion. The shapes of the camels, horses, and carriages are

the same for the two players. But the pawns are very different: they are carved
into shapes of different birds meant to express the conflict between the spiritual
and the material, between the heavenly and the earthy.
The version of chess known as Kriegspiel mimicked military combat. Pieces
were sculpted as German marshals, colonels, privates, and so on. The Kaiser appeared in full military regalia at Kriegspiel competitions (Poundstone, 1992).
Moreover, to be a drama, the play of chess has to be associated with many
emotions and exclamations. Let me quote a passage from Lasker's book (1937):
The vocabulary of the chess pieces is richer than commonly perceived: ambition
—in performing the work; fury—if obstructed from doing the work; desperation
—for undeservingly suffering a misfortune; rejoice—for getting a lucky break;
mockery—of the opponent thwarted by the piece; hatred—for anyone
threatening the king, notably “anybody” pinning the piece; cussing—opponent's
piece which in any way constraints the piece; laughter—in sidestepping a trap,
and even the simple witty expression. (p. 257)

Phenomenological and Analytical Judgments of Beauty
One can observe in chess both phenomenological and analytical attempts to
judge beauty. Let me start from the phenomenological approach.
As Bronshtein and Smolyan (1982) mention:
It may seem surprising, but we are able and are accustomed to evaluating the
beauty of an idea in chess compositions, but not in practical play. It is true that
Francois ie Lionnais, the well-known French chess enthusiast, has collected 200
games which have received prizes for brilliancy, and has proposed arranging
them according to a "scale of beauty." But few know about this. Nowadays, in
every tournament, a few games are mentioned for their beauty in general, or (so
as to satisfy the different concepts of beauty) for "quality": the "best" game, a
"consistently conducted attack," etc. No, we do not propose evaluating every
game on criteria of beauty, and rewarding the players, although in every game
there are two or three beautiful extracts. We are simply reflecting on the
question: just how should the beauty of a practical game be understood? (p.30)

Concerning the analytical approach, the prevailing opinion among
professional chess players is that beauty in chess is characterized by a set of
components subjectively evaluated. To a great extent, the evaluation of beauty in
chess is relevant to the judgment of a mathematical object, for example, treating a
combination as an object that is locally complete and consistent, and a
predisposition as an intermediate object. I have discussed the judgment of
mathematical objects at length in Chapter 5. The reader is welcome to apply the

above-mentioned analogy between chess and mathematics. In this section, I
mainly emphasize the specific materials that deal with beauty in chess.
Bronshtein and Smolyan (1982) write:
The difficulty, of course, is in the subjective interpretation of beauty. Why is the
King's Gambit beautiful? This is not easily explained. It is encompassed by the
romanticism of the games of the old masters, in it the importance of each move
is critical, in it there is a profusion of focal points", points where the conflict is
heightened, and finally, in it there are many beautiful final positions which can
easily be reached if the opponent has a poor understanding of this opening. In
short, here, there is daring and risk. Perhaps it is the manifestation of daring
which should be placed at the top of that imaginary scale?
Things are no better in chess composition, but somehow they cope with the
subjective nature of evaluating a problem or a study. Moreover, at the present
time the instrument of expert assessment enables subjectivism to be overcome,
and an acceptable general opinion to be worked out. So what about the idea of
introducing an evaluation of each game, based initially on a three-point system:
banality—nil, correctness—one point, daring—two, three or more points ?
One can think also of other scales. It is possible to evaluate "the strictness,
completeness, and strength of logical set-ups," concluding, as Botvinnik writes,
"in an interesting game," perhaps "tending towards simplicity" and the absence
of "superfluous extraneous effects." It is important to retain and carry that
beauty of chess which arises in "the battle against the obvious, against the
truism" (Emanuel Lasker). And Richard Reti spoke splendidly about this: "That
which basically delights us in chess, for all of us—including the dabbler, whose
ideal is a combination with sacrifices, and the expert, who for the most part is
delighted by the depth of an idea—is one and the same thing: the triumph of a
deep, brilliant idea over dull mediocrity, the victory of the individual over the
trivial."
Which are "superfluous extraneous effects", and which are genuine, is not so
difficult to work out. The ability of an artist is that he can see the unusual.
Banality is avoided which is hostile to beauty. As Francis Bacon asserted: "there
is no complete beauty in existence which does not contain a certain portion of
strangeness." Logic in chess is the middle school. (p. 31)

Shortly, difficulty, liveliness (vivacious), originality, richness, correctness,
degree of concealment (invisibility), and unity of logic are the components of
beauty that Bronshtein and Smolyan have recognized. (p.30)
Among the diversity of components that characterize beauty in chess,
peripetia—“a sudden change of fortune or reversal of circumstances, as in a
drama” (Webster’s New World Dictionary, 1980)—seems to be the leading one.
Such an attitude to peripetia arises from the general set to beauty in chess that is
analyzed in the books and articles. This set is associated with emotional
excitement, but it is far from my understanding of beauty as a predisposition to
development.

In its turn, peripetia in chess is related mainly to the combinational style
accompanied with sacrifices. This has been implicitly expressed by Abram
Roizman in his book (1978):
Beauty in chess is really a multi-dimensional concept. Experts will speak with
understanding of the beauty of say a positional maneuver or endgame technique.
But nothing can really compete with the beauty of a combination. They are
unexpected, effective, and seem very paradoxical. At the same time, they are
very logical at some deeper level. All this makes a strong impression on the
lovers of this ancient game. Another important factor is that combinations,
because they are forced, are accessible to ordinary players. (p. 3)

Let us clarify this last bit on the basis of the attitude to combinations in the
booklet by Alexander Smirnov (1925). In Smirnov’s view, the most beautiful
move in chess looks like an obscure one. A beautiful move on first glance should
look useless, not profitable, collapsing. But the next move brings a decisive
advantage. This transition from a negative to a positive impression creates the
effect of unexpectedness and sharpness. The inference from this statement is
clear: a combinational sacrifice is a major candidate as a feature of beauty.
A combination should be properly planned and implemented. A combination
is not beautiful if a sacrifice was done incorrectly and only a mistake by the
opponent made winning the game possible. Beauty in chess is especially
appreciated when a player in a very bad position reaches a draw by an acute
combination.
Three additional features are requirements for a beautiful combination. First,
the combination should not be banal, or call to mind one previously used. Second,
the combination is just a result of tactical calculations; its success simply brings
about a better position that requires further elaboration and final win. Third, the
continuation of a successful combination should be simple and quickly lead to the
end result.
So, the prevailing critical notion concerning beauty in chess states that beauty
is a dramatic element and is mainly associated with peripetia in a combination
with a sacrifice.
In the mind of many aestheticians the positional style is not beautiful. With
its gradual incremental progress by means of accumulation of small advantages, it
appears to lack flamboyant sacrifices and thus somewhat boring. A Soviet art
critic (Volkenstein, 1931), who has pondered the aesthetics of chess, has this to
say:

Beauty in chess springs from the expediency of moves involving peripetia, from
the unexpected and seemingly paradoxical resolution of a difficult position.
These are the instances when sacrifices take place. Victory achieved through
gradual accumulation of tiny advantages without enchanting combinations could
be called solid, well composed, perhaps even instructive and fine, but there is no
way it could be called beautiful. (pp. 45-46)

Such an attitude to beauty of the positional style seems to me myopic for at
least two reasons.
The first one is expressed in the dynamism of a position. The structure of
both the initial and dual (valuation) components of a chess position seems to attest
to the static nature of the latter. However, dynamics is intrinsic to these structures,
as they are imbued with great predisposition for development. This dynamics is
manifested in the underlying valuation components that function as forces of
attraction/repulsion. Initial components also feature hidden dynamics, manifest in
the definitions of the pieces in terms of their mobility as well as in the diverse
functions fulfilled by positional components. A positional component such as
connected pawns shows mutual aid. The doubled pawns component reflects the
piece's ability (or lack thereof) to maneuver while hindered by obstacles in its
path; it also reflects the pawns' lack of mobility. The opportunity for a heavy
piece to infiltrate the enemy camp and wreak havoc from the rear is externalized
by a positional component such as a rook occupying an open file.
Thus, the category of predispositions encapsulates the dynamics of the entire
process acting as a springboard for the next step. This is well expressed by Ariel
Mengazini's (1992):
What now appeals to me most is the occasional game that displays what could
be called a shift in the paradigm. It need have nothing to do with sacrificial
brilliance. It pertains to fresh positional assessment, a way of handling the
position that flouts traditional wisdom and is powerful enough to impose the
creative vision (or revision) on the opponent. (p.34)

A second reason for judging a position as beautiful even in the traditional
sense is linked with positional sacrifices. Apart from the novelty of discovering
new positional components and their valuations, the positional style does, in fact,
feature sacrifices, but of a positional variety. These sacrifices are often so
unexpected and powerful as to be more daring than a combinational sacrifice. The
latter presupposes a preconceived program to make up for the sacrificed material.

In the case of a positional sacrifice the material is forsaken for the sake of
improving the positional components; that is, the actual compensation for the
sacrificed material is by no means apparent.
Now let us ask ourselves another question concerning the beauty of a
position: “Can it be applied to the combinational style of play?” One of the most
vulnerable aspects of a combinational style is formulating a goal. Goal formation
which makes combinational style so attractive, is at the same time an obscure
phenomenon: we frequently do not know what motivates players in their choice of
a particular goal. It seems that target selection (setting a goal) is directly related to
finding a "weak link" in the position of the opponent. Could it be that the weak
link is less beautiful or even ugly? Beauty is not an absolute— it has gradations. A
system as a whole can be beautiful and yet have some ugly parts. They detract
from the beauty of the whole and their "development" can be very detrimental to
the system as a whole. Therefore, the initial step in our search for a combination
should be analysis of positional style, in order to pinpoint the least beautiful or
perhaps even ugly spots in the opponent's position. For instance, one can start by
ranking opponent's pieces based on the sum of their unconditional values
supplemented with positional components associated with each piece. Does not
this total sum reflect the degree of beauty? And would not a negative value
resulting from the prevalence of negative positional components indicate the
extent of ugliness?
Of course, ranking the opponent's material is only the first step. A player then
faces the very non-trivial task of picking a specific target based on the current
position on the board; that is, he has to weigh the benefits associated with
achieving a particular goal against the expenditures for its realization. Is not this
how chess players think on the intuitive level when they select a target? Do not
animals behave in the same manner when hunting for prey, or a robber who has to
do the “job” in a limited time?
I close this chapter with a quotation from Bronshtein and Smolyan (1982)
concerning the loss of interest in aesthetics in chess:
the competitive changes in fortune in games, rather than the artistic components
contained in them. And this is not a matter of the intellectual or ethical snobbery
of masters, but that they, like everyone else are subject to the competitive
rationalistic spirit of our time. The aesthetic loss suffered by chess as a result of
this would appear to be quite considerable. (p.27)

NOTES
. A variety of aspects can be offered to elaborate the definition of a stage. One of them is
very general – the dynamic of a system, i.e., its beginning, climax, and end. Such an approach had
been used by Aristotle (Poetics, VII)
Now, according to our definition Tragedy is an imitation of an action that is
complete, and whole, and of a certain magnitude; for there may be a whole that
is wanting in magnitude. A whole is that which has a beginning, a middle, and
an end. A beginning is that which does not itself follow anything by causal
necessity, but after which something naturally is or comes to be. An end, on the
contrary, is that which itself naturally follows some other thing, either by
necessity, or as a rule, but has nothing following it. A middle is that which
follows something as some other thing follows it. A well-constructed plot,
therefore, must neither begin nor end at haphazard, but conform to these
principles.
2. Quoted in Lysenko (1990), p. 69; the developed version was found on the
Internet by the program AltaVista: Main Page in the file “The Valuation of a Chess
Position,” created by Artem Tyurin.
3. The set of positional components is much more diverse. It includes, along with the abovementioned components pertaining to pawn structure (doubled pawns, backward pawn, isolated
pawn, pawn chain), the relationship between a piece and some part of the board (rook on an open
file, bishop on an open diagonal), the kind of pieces interacting (two bishops, bishop and knight,
variety of pieces on the board), and so on.
4. This book shows photographs (some of them in color) of chess sets used in different
countries. These photographs are accompanied by a brief note on the history of some of the forms
of chess, the materials from which the pieces were made, and so on.
I am grateful to Professor Schuyler Camman, who called my attention to this book (Camman,
1946) and presented to me the set of Mongolian chess pieces he brought from Inner Mongolia.

8. PREDISPOSITIONS IN ECONOMICS
A GENERAL OBSERVATION OF AN ECONOMIC SYSTEM
For many years, the prevailing paradigm for the analysis of an economic system
was analogous to the well-known biological paradigm. lxv Both paradigms consider
the mechanism of change as based on random events (mutations and scientifictechnological innovations respectively) stipulated by external factors. As soon as
a novelty randomly appears, the struggle for survival stipulates its viability (via
the environment and economic mechanisms, the market in particular). Viable
novelties become fixed via genetics/organizational structures. The mechanism of
change has not been recognized as an endogenous mechanism for a system.
We can observe only the beginnings of the challenge of the given paradigm
in biology; the development of this paradigm in economics is much more
advanced (Katsenelinboigen, 1997a).
Any current economy can be viewed as a protracted disjointed system based
on such stages as research and development (involving also basic research) with
an endogenous mechanism of change, absorption of novelties by production units,
and fixing the organization whose products have been accepted by consumers.
Each of these processes has its respective mode of operation characterized by
different degrees of indeterminism. However, because all of these processes are
continuous in time, one key problem, which arises in economic as well as other
systems, is linking the current state of the system with its future (past)
development when “the time is out of joint.”
The general course of development of an economic system can be of two
styles, introverted or extroverted. In the socioeconomic literature, the distinction
between these two styles is known as sociological dualism, a term introduced by
Julius Herman Boeke in 1978. Let me quote Gustav Ranis (1988) on sociological
dualism:
There is, for example, a so-called sociological dualism which stresses cultural
differences between Western and non-Western type of economic organizations
usually associated with the name of Boeke. Such dualism emphasizes the

differences in societal objectives, with Western economies driven by economic
goals and Eastern societies by social or non-material goals. (p. 74)

Our subsequent discussion will focus on economic systems characterized by
economic goals.
The crux of the classical economic doctrine was to steer the economy toward
a state of equilibrium (optimal state). One needs only to look at the many methods
of preventing and recovering from depressions (recessions) to realize how much
progress has been made in this area. The classical approach is founded upon a
deterministic model of an ideal case in which the future is predictable and the key
task is to work out a program of action, which may even include scientifictechnological progress.lxvi But, the impossibility of linking all of the stages of
economic development in a complete and consistent way, limits the usage of the
concept of optimal (equilibrium) allocation of resources.
The crucial step is associated with Joseph Schumpeter (1883-1950). For him,
the cornerstone of the development of an economic system was promoting
disequilibria. This aim is attained via spontaneous entrepreneurial activities that
introduce technological and organizational innovations. The task of the economic
institution is two-fold: to promote entrepreneurial activity while keeping the
system from disintegrating. Given these objectives, the key aim is not to attain the
state of equilibrium (optimum) but to design a feasible space (let me call it the
Schumpeterian space) that, on the one hand, is conducive to entrepreneurial
activity and, on the other, prevents the system from collapse.
In other words, the system's predisposition is defined not as a state (in a
narrow sense), but as a space featuring boundaries for development. Here we face
an interesting methodological problem concerning the elaboration of
predispositions at different levels of aggregation. It means, for this particular case,
that a predisposition at first is formed for the whole economy. Simultaneously, in
the frame of this predisposition, its different parts are formed by different
methods, including among them predispositioning.
The approach to the dynamics of an economy that is based on equilibrium or
optimization is in its nature a deterministic one because it emphasizes the creation
of an unavoidable complete and consistent mechanism of performance even with
controlled technological progress. The second approach, based on Schumpeterian
space is indeterministic in nature. It assumes that intentionally stimulated

spontaneous new inventions will always create incompleteness and inconsistency
that will require actions to avoid their negative consequences and the economic
system has institutions that are able to reduce these incompleteness and
inconsistency.
Let me emphasize the different styles of performance in the frame of
Schumpeterian space. The spontaneous style is typical for the diversity of
entrepreneurial activities, because they are sporadic. There are institutions
(material components) with an independent status (positional component) that
constitute a predisposition for such random entrepreneurial activities. Among
these institutions are laws that allow the fast opening of new ventures, rich people
who can voluntarily provide money for risky activities, and so on.
The combinational style can also be applied to solving local problems,
keeping in mind that the result is part of a predisposition for further development.
Below, I mainly concentrate on the positional style in the frame of
Schumpeterian space. This style will be applied to such economic problems as the
Index of Growth on the macro level and the strategic position of a corporation on
the micro level.
Before I touch on these problems, I want to make a general observation about
the structures of a Schumpeterian space. It seems to me that this approach toward
economic analysis can generate results that are nontrivially different from
standard economic findings concerning relations between the production process
and the rapidly growing sphere of R & D.
In the early stages of R & D, when the potential applications of fundamental
research are not known, the product of research cannot be evaluated by an
outsider. That is why the market mechanism that assumes the major role of an
outside evaluator (the consumer) of the products is irrelevant. However, the
financial support for this research can be secured through non-market horizontal
mechanisms, based on principles different from the ones that require consumers'
evaluation of the final product. For instance, the institution of tenure in
universities is an example of such a mechanism. Tenure, being an assessment of
the potential scholarly product, offers a certain degree of freedom (independence)
to the researcher: the opportunity to work on specific tasks (teaching, for instance)
for a limited number of hours and devote the rest of the time to the research
projects of his/her choice.

At the point where an external expert assessment of the potential worth of the
new product (in terms of the prospective demand for it) becomes possible, a new
class of non-market mechanisms comes into the picture, notably institutions
guided by expert evaluations of the new product. Private foundations are one
example of such non-market mechanisms.
Once the new product is almost ready to be tested on the market, other types
of financial mechanisms, suitable for different levels of product maturity, can be
introduced. At the early stages of this process, when one can start manufacturing
the new product, but the demand for it is still unknown, the uncertainty may be of
two kinds. If there are similar products on the market the risk involved in putting
out the new product can be estimated probabilistically on the basis of statistically
observed frequencies. Otherwise, the uncertainty has to be quantified using
different methods. For instance, one can try to judge the creator of the new
product in terms of his/her predisposition for inventing a realistic and marketfriendly product.
The sources of financing also differ depending on the risk involved. When
uncertainty is high, it is predominantly the small companies or individuals who
work with venture capital who are willing to invest in the development of the new
products. Subsequently, when uncertainty is at least partially resolved, other
institutions, such as investment companies or even commercial banks, enter into
the picture.
Another interesting question is whether the vertical, centralized (and even
comprehensive planning) mechanisms can be used as an alternative to the various
non-market and market mechanisms described above. As I have already pointed
out, in the early stages of the R & D process, the non-market horizontal
mechanisms seem most adequate for the task. There are exceptional cases that
require government (vertical) intervention. These cases concern development of
new avenues in R & D that require huge amounts of resources not available to
private organizations. Government funds can also be valuable as an addition to
private funds. But even at the stage where product development is sufficiently
advanced, the vertical mechanisms lack the required flexibility. Large
bureaucracies often turn out to be extremely inefficient in identifying the reasons
behind the poor performance of a new product. In particular, it would be unrealistic to expect that the question whether a failure is due to the market not being
ripe for the new product or to organizational (managerial) mistakes can be

resolved impartially within a large bureaucratic or government organization.
Consequently, the investors themselves must bear full financial responsibility for
the consequences of their decisions.
Generally speaking, therefore, here the horizontal mechanisms based on
decentralized decision making and private property seem to be the best available
option.
Thus, economic indeterminism is rooted in the category of development, and
on the basis of it the creation of a predisposition is oriented toward more effective
movement in the desired direction via a triangle of mechanisms: two kinds of
horizontal mechanisms – non-market and market – and a vertical one.
Some Unsolved Economic Problems
On the periphery of economics a question remains open: how is the growth
index for the economy to be computed if the output of various goods and their
respective prices vary disproportionately over time?lxvii
Table 8. 1. The Index of Growth.
Years
Products
A
B
Total
Index

T1
Output
5
20

Price
30
6

T2
Output Price
80
60
22
24

Total production
In prices T1 of years In prices T2 of years
T1
T2
T1
T2
150
2,400
300
4,800
120
132
480
528
270
2,532
780
5,328
100
938
100
683

Let me recapitulate the essence of the problem of measuring economic
dynamics for the uninitiated reader. Assume that a country produces two goods—
A and B. For example, A might denote steel and B bread. Take two moments of
time, say year 1900 and 2000 denoted as T 1 and T2, respectively. This period of
100 years has probably witnessed significant changes in the output and prices of
these two commodities. The problem is to calculate the overall growth of
production over the period in question.
It is obvious that dissimilar commodities (bread and steel) cannot be added
directly. Thus, it becomes necessary to find a criterion that will reduce all these

products to one common denominator. Prices seem to qualify as such a criterion.
But prices of different goods vary differently over time, so base prices have been
proposed in order to eliminate the impact of price changes. This solution breeds
new problems.
As Table 8.1 indicates, difficulties arise because the growth index depends
upon the choice of the base year; that is, the index is not invariant with respect to
base prices. In our example, the growth index equals 938 if prices at T 1 are
chosen as the base but only 638 if they are chosen at T2.
Economists persist in trying to circumvent these inconsistencies. In cases
when there is a possibility of using time an unchanged global criterion of
optimality or chain indices, for a long period of one can deal with measuring the
growth of an economy. These last methods have made significant progress but
they are only relevant to specific cases. Theyt are characterized by stability of the
global criterion of optimality and/or smooth changes in an economy that allow us
to keep the prices of a certain period relatively stable to changes in the inputoutput (the stability of Lagrange multipliers). The general solution of the problem
under discussion is still evasive, and, as far as I know, no new paradigms are in
sight.
“Well, all right,” a reader may say. Suppose economic science is helpless in
answering the question of measuring the index of growth. This is an isolated
problem borrowed from macroeconomics, one that seems completely out of tune
with microeconomic problems, in particular the role of profit in guiding a firm’s
development.
Remember that the leading theory expounded in the economic literature
states that the firm’s ultimate objective is profit maximization. This approach is
not limited to theoretical research or mathematical economics in particular; it
permeates many microeconomic textbooks intended for students at a level as
advanced as business schools. Of course, because the interaction between the firm
and its environment is subject to a variety of random fluctuations, many texts
qualify the statement, concluding that profit maximization should be sought in
terms of probabilities.
But, apparently, business decision making often incorporates, along with
profit, other indicators that reflect the relations between the firm and its
environment (or those arising within the firm). An example of one such indicator
is the firm’s relative market share. A very natural question arises: “Why should

relative market share be considered along with, and in fact on par with profit?” It
seems that profit encompasses all aspects of the firm’s performance and its
interactions with the environment. Optimal market share is then related to the
maximum level of profit. In fact, putting a firm’s relative market share on par
with profit gives rise to some nasty problems of commeasuring these two
sometimes conflicting indicators because the growth of relative market share may
require sacrifice in current profit.
A reader even slightly familiar with the workings of an economic mechanism
would probably respond with sensible arguments in favor of evaluating relative
market share independently and on par with profit. But the reader would be
stumped if asked to explain the proper amount of a sacrifice in profit that should
be made in order to increase a firm’s relative market share.
So, the prevailing approach to firm performance, expounded in the literature
on economic theory and mathematical economics, in particular, operates under the
assumption that the criterion of firm performance is profit. For the most part, this
literature eschews a conceptual explanation of the very critical question of why it
is necessary to introduce criteria other than profit (for instance, market share) in
evaluating a firm’s performance. I want to point out in this connection that there
is often a gap between theoretical economic literature and business literature,
which does touch on this topic. However, the latter also lacks a conceptual
framework within which to study the problem, which distances it from the reallife work of business leaders, who must solve these perplexing problems
intuitively or on the basis of objective curves (see below) that correlate the
positional component with profit In fact, on the occasions when this far-fromperfect literature on business does make its way into business practices,
individuals who are not sufficiently critical of it can find themselves in trouble.
A New Approach to the Problem of the Index of Growth.
I propose that the answers to the macro— and microeconomic problems
posed above hinge on the same poorly elaborated problem: the introduction of
diverse methods of economic operation, and in particular the method of
predispositioning.
In a macroeconomic analysis, the use of predispositioning allows us to
elaborate a new approach to the problem of measuring the dynamics of an

economy based on separating measurement of economic growth from
measurement of economic development. From my reading of Western economic
literature and my conversations with Professor Irving Kravis of the University of
Pennsylvania, a leading U.S. specialist in the field of growth measurement, I
conclude that economists do not realize the inadequacy of the tools they use to
evaluate economic performance. For a long time, they confused growth and
development. And even when they began to distinguish these two categories they
did not solve the problem as a whole, not dealing with the dynamics of material
components (the Gross National Product).
Let me talk about this statement in more detail.
The enrichment of a state of an economy expressed in material components –
GNP – by different kinds of positional components and mechanisms of
performing was a great step in progress of economics.
The pioneering work in this direction belongs to Simon Kuznets (1966).
Kuznets characterized economic development (termed Modern Economic
Growth) along with GNP by such positional components as the structure of the
population (e.g. proportion between rural and urban population), the production of
a variety of products (vs. mono-product economies), and the rules of interaction
(the political mechanism of a country, etc.).
Kuznets suggested measuring economic development by splitting the process
of development into several stages, each stage is characterized by the magnitude
of material as well as positional components. Each stage is assigned a higher
degree of development if all of its components are changed in a desirable
direction: the GNP is rising; the share of urban population is growing, infant
mortality is declining, and so on.
In general, such an approach seems to be too restrictive, since it is rarely the
case that all the relevant characteristics of economic system always change in the
same direction.
Hollis Chenery (1960) measured economic development using GNP as a
measure of material components in the traditional way and various methods of
regression analysis to determine the impact and the importance of positional
components.
Since very often we are confronted with the problem of insufficient data, it
may be impossible to estimate the weights and derive a holistic valuation of the

country's level of development. Amartya Sen (1988) suggests the following
method of estimating the level of economic development when this is the case:
It should be clear that the perspective of functionings lxviii and capabilities
specifies a space in which evaluation is to take place, rather than proposing one
particular formula for evaluation. The exercise has to begin with the
identification of valuable functionings. In the context of economic development,
there might well be considerable agreement as to what functionings are valuable,
even though there might be disagreement on the relative values to be attached to
the different functionings. When an agreed list has been arrived at, the approach
of “dominance” provides a minimal partial order on that space (in terms of
greater achievement in every respect).
To go further than this will require more articulate evaluation functions. But
these evaluations need not be based on a unique set of “indifference curves.”
The relative values may be specified as belonging to particular ranges, and
corresponding to such specification of ranges, the overall ranking may be a
partial order more extensive than the minimal dominance order but probably
well short of a complete ordering. (p.18)

In spite of all these advancements concerning economic development, the
problem of its measurement is not solved. In particular, the measurement of the
dynamics of GNP as the basic material component is proceeding in the traditional
way in all publications concerning economic development. That is why the
paradox of the measuring GNP is not solved. The measurement of the positional
components is oriented to an objective evaluation instead of a subjective one,
which would require the points of view of leaders and governments who will
explore the development or leaders of international organizations that are
responsible for it.
I see a positive solution to the problem of measuring development in the
following way. Analogous to chess, the evaluation of material components
(GNP) has to be done with partly conditional prices. The elaboration of these
prices may be based on the classical work by John von Neumann (1945)
concerning dynamic equilibrium. In this work Neumann represents an economy
via a set of interwoven technologies (the analog of rules in chess). Each
technology requires for its sole usage a certain amount of resources that are being
transformed into a given number of products. The intensities of usage of certain
technologies are the unknown variables. The resultant products become resources
for the next transformation step. In that sense the model is a closed one, free from
boundary conditions, like starting conditions and goals.

Along with this prime model, von Neumann elaborated its dual analog, where
the prices of resources and products play the role of the dual unknown variables.
The proportions between the prices are stable. These prices are in accordance with
the requirements for partly conditional prices.
It seems to me that the evaluation of the positional components has to be
done by leaders of governments or international organizations who are evaluating
the stage of development from the point of view of their subjective vision.
PREDISPOSITION OF A FIRM
A predisposition of a business to development also includes a set of material
and positional components. In turn, the material components include the whole set
of resources and products (goods, services, R&D results, etc.). The positional
components can be divided into two groups that I call organizational and social.
Organizational components characterize a market position of a business relative
to its products and resources like market share, holes in the set of products, and so
on. Sometimes these positional components are called strategic factors or
invisible assets. Social components characterize the social relations between a
given business and the environment. The development of these components has
been mainly associated with the development of institutional economics in
application to business. The pioneering work in this direction is that of Ronald
Coase (1991). Ronald Burt’s book (1992) offeres a very extended analysis of a
firm’s social components under the name social capital.
Vadim Radaev (2001), generalizing Western publications and using his own
research, characterizes the social part of a firm’s positional components in the
following way:
Involvement in business networks is an important part of a social capital that
provides an enterprise or business economic resources and the businessmen by
professional prestige. The business networks of each business are distinguished
by their configuration. These networks could be open (unfasten) and closed
(locked), depending on the easiness to penetrate them by novice and “stranger.”
In addition each firm, as usual, is involved in several business networks.
The configuration of each network could be described by a set of operational
parameters. This set should include:
the density of the network
the degree of centralization of the network
the strength of business linkages
tightness of the linkages
stability of the linkages

the degree of formalization of the linkages.

Businesses face difficult problems concerning the formation of a corporate
strategic position. This is the case in particular when it is necessary to set the
positional components and to understand the necessity of introducing partly
conditional values for material and positional components. That is why when
businesses set a strategic position they solve problems in simplistic ways. This
statement will become clearer from observation of the following examples.
The first example concerns market share. Scott Armstrong and Fred Collopy
(1996), on the basis of a laboratory study, a field study of 20 U.S. firms, and
research done by several authors, came to the conclusion that using market share
as an objective is detrimental to a firm’s profitability.
Moreover, Armstrong and Collopy object to any usage of game models in
business because such models emphasize conflicts not cooperation. Instead they
recommend the Prisoner’s Dilemma model with its emphasis on cooperation.
I do not object to the role of cooperation in business when the situation
allows it, for example, in elaboration of new products when the market is not
saturated. But, we also see situations when the market becomes competitive;
especially when it is close to saturation with a certain product. That is why we
need both types of models for the analysis of business. And it is not by chance
that we see proponents of these two types of models.
As I have mentioned, Armstrong and Collopy recommend that managers, as
well as management academics, “avoid using sports and military analogies,
because they foster a competitor orientation” (p. 197).
The opposite approach, toward using games as approximation of the strategic
situations the firms may encounter in the market, can be found in the article by
Raymond Smith, the Chairman of Bell Atlantic (1996). Smith is very enthusiastic
about the idea of using game theoretic models in formulating firms' business
strategies.
Armstrong and Collopy accompany the rejection of game models for
business analysis with the rejection of any positional component for decisionmaking in business; they insist on using only profit for this purpose.
I cannot accept the opinion of these authors. I think that using positional
components by firms is unavoidable because of the types of the firms' relations—
competition and cooperation. Positional components are also important for setting

up cooperation between companies: mutual help requires compatibility, which, in
turn requires that both cooperating companies take into account of all important
material and positional components of their position. The last statement is also
relevant to the merger of companies.
Accordingly I do not share the following strong recommendations by
Armstrong and Collopy:
-Do not use market share as an objective.
-Avoid using sports and military analogies, because they foster a competitororientation.
-If you use benchmarking, ensure that it does not influence objective seeing.
- Do not use management science techniques that are oriented to maximizing
market share, such as portfolio planning matrices and the experience curve.
-Design information systems to focus attention on the firm's performance, as
measured by profits.
Because of the evidence to date, we believe that microeconomic theory with its
emphasis on profit maximization is the most sensible course of action for firms;
that is, managers should focus directly on profits. Our findings also raise
concerns about information systems— having information about a competitor's
performance may be harmful to a person's own performance. Improvements in
the ability to measure market share, first through surveys and most recently
through scanner data, might lead to a stronger focus on competitiveness and less
to profitability. (pp.197-198)

Richard Miniter has reached analogous conclusions in his article, completely
dedicated to the role of market share, published in the respectable Wall Street
Journal (1998). To support his view “that pursuing market share is folly,” Miniter
cites statistical evidence provided by Windermere Associates— a consulting firm
based in Moraga, California.
I do not object to the statistical evidence concerning the detrimental role of
market share to a firm’s profitability. The difficulties appear in the interpretation
of the causes of the failures concerning the sacrifice of profit in the name of
higher market share. Moreover, there are supporters of using market share for the
strategic positioning of a firm. I can mention among them such a respectable
consulting company Bain (Zook, 2001). But neither the opponents nor the
supporters of market share conceptualize the proper usage of this positional
component.
Here I take a short break and insert another example that concerns the
negative attitude to the usage of positional components by businesses. This

example is related to the failures to properly evaluate stock prices on new
technologies that cost investors around 4 trillion dollars in market value in the
single year March 2000- March 2001.
Gretchen Morgenson (2001) analyzed this failure in an article in the New
York Times. She accuses the securities analysts of using the wrong approach for
the evaluation of stock prices for new technologies because they were claiming
new revolutionary methods and giving up “traditional methods used by securities
analysis that prized earnings.” Morgenson described these new methods that
involved positional components, the so-called nonfinancial metrics like customer
loyalty, Website traffic and "engaged shoppers
Compared to Armstrong and Collopy, who very firmly object to using market
share, Morgenson is softer in her reluctance to the new methods, quoting Mr.
Ciesielski, an expert in this field who does not reject the positional components
but just claims that they have been to heavily evaluated.
But even with such concessions, Morgenson does not conceptually analyze
the failure to use the new methodology.
Now is the proper time to introduce my attitude to using positional
components for evaluating of the strategic position of a firm and the value of its
stock. I hope the reader understands that the two examples above are equivalent
because in both cases one deals with the elaboration of a predisposition of a firm.
It seems to me that the failure to use positional components for evaluating the
position of a firm can be a result of two independent causes. The first concerns the
qualification of the managers, the second the attempt to find an objective way to
evaluate the positional components.
Let me start with the first source. As has been shown in chess, a positional
sacrifice, that is, the sacrifice of material to improve positional components, is
allowed for highly qualified chess players who are able to develop a position in
the unknown future. Such an approach is very unpopular in Western business
because it assumes elitism, the impossibility that every businessman, even
properly trained, can use sophisticated tools with the help of consultants.
The second source is related to the attempt to objectivize the proper
evaluation of positional components. Several consulting agencies are involved in
the elaboration of objective curves that link the magnitude of a positional
component with profit. These curves are based on wide market statistics.

In this context, the model PIMS (Profit in Market Strategies) merits a close
examination. Sidney Schoeffler, the founding director of the Strategic Planning
Institute (SPI), established in 1975, is one of the people who initiated the
development and the promotion of PIMS (Schoeffler, 1991).
The PIMS model is based on enormous amount of information from its firmclients—representing 2,500 businesses each characterized by more than 100
indicators. At first, the SPI focused on the analysis of the effect of separated
positional components, such as market share, degree of vertical integration, and so
on, on the companies' ROI (Return on Investment).
Ambitious as it may sound, the model was designed to provide a scientific
basis for business management based on objective market laws that are similar to
the laws in natural sciences. As I mentioned in the Introduction of this book, the
concept of laws as leading rules governing a system is more relevant to the natural
sciences, and, particularly, to physics, because a physical system is relatively
stable. It seems to me that this concept is not relevant to economic systems
because they are highly dynamic. Moreover, I am a bit skeptical about viewing
the functional relations discovered by PIMS as laws, because we do not even
know under what conditions they might hold.
In my opinion, there is generally nothing wrong with the idea of collecting
and analyzing data about different companies' performances in order to determine
what appears to be a good decision in any given strategic situation. On the
contrary, I am sure that many firms can benefit from having access to such a data
bank if they use these data just for facilitation of their subjective decisions.
What I believe is important is that the market information concerning the
linkages between profit and positional components not replace managerial
creativity. These functions should not dismiss the creative aspect of business
management based on personal experience, “plus native intelligence to a
particular kind of problem.”
One should not forget that the true artist differs from the craftsman because
of his creativity, his keen framed intuition, and his ability to come up with an
original (nontrivial) assessment of the predisposition of the creative endeavor at
its intermediate or even early stages.
I think that a conversation between Sidney Shoeffler and chess grandmaster
Sergey Kudrin can help define the area of applicability of the SPI's findings. The
conversation took place at the symposium on the Calculus of Predisposition that I

organized in 1992 at the University of Pennsylvania. What made this discussion
particularly interesting was that in his articles Shoeffler very often used the
analogies between business and chess (he sometimes even used chess
terminology, like “making moves inappropriate to the position”), and, at that time,
Kudrin was an MBA student at the Wharton School of the University of
Pennsylvania.
Shoeffler asked Kudrin the following question: “Suppose that you have a data
bank that contains information about every chess game ever played. Also,
suppose that you can retrieve any information on either material or positional
components that you might be interested in, instantaneously. Do you think that
such information would be sufficient for you to make an accurate evaluation of
the position?”
Kudrin's answer was as follows: “If one compares the evaluations of a
common position given by two grandmasters their verdict will coincide.” He
continued, “In that respect, this data bank might be quite useful to me. However,
the information contained in this data bank concerns mostly well-known positions.
A grandmaster usually wins because he can introduce original positions. Then, if
we get two grandmasters to analyze novel positions, their subjective evaluations
will most likely be different, reflecting each player's individual style as well as his
framed intuition and character that all together form his ability to develop the new
position.”
Thus, in business as well as in chess, a subjective decision by a highly
qualified participant is necessary to form a strategic position, especially when a
positional sacrifice is involved.lxix Here, we face a very delicate situation because
an elitist approach is recommended. Even in chess it is not clear how to train
someone to be an expert. Everybody can learn to play chess, but not everybody
can become a chess master; not to mention a grandmaster. There are around 500
chess grandmasters in the entire world! The same is true in business. Given the
same level of education, what matters is the difference in the people's natural
talents and psychological profiles. I realize that this view is rather conservative,
since it denies the possibility that anybody can be trained to perform any complex
tasks irrespective of his/her natural abilities. But I believe that it is consistent with
human nature.
Therefore, there are two extremes: the importance of subjective evaluations
by the highly proficient managers, and the possibility of replacing the routine,

primitive decision-making procedures, used predominantly by less proficient
managers, with scientifically based procedures. The majority of business
managers can benefit to a certain extent from knowledge of the concept of a
predisposition at least by avoiding decisions that require exceptionally high
subjective skills.
I conclude this chapter with some remarks concerning the creation of a firm’s
predisposition. The formation of a strategic position of a firm first of all requires
the knowledge of partly conditional prices for material components. These prices
have been discussed above in relation to the macroeconomic problems, and they
are to the same extent relevant for evaluation of a firm’s strategic position. The
elaboration of positional components for a firm’s strategic position requires from
its leaders conceptualized (framed) subjectivity.
All this is not easy to carry out in the real world. Partly conditional values for
material components are not yet established, and their establishment may require
a lot of work. Because managers usually do not own the companies they work for,
they must either come up with some objective (statistical) justification of their
subjective decisions concerning positional components or reject the efficient
subjective decisions in favor of the more standard, objectively corroborated
strategies. Sometimes, managers simply make up the data to support their
subjective decisions that bring success to the firm. But eventually, that tactic can
be dangerous, because it can ruin the business ethics of the company. So scientific
methods are very attractive for objective evaluations of a firm's positional
components. And substitutioning by subjective evaluations could require an
essential change in the organization of management.
The discussion above on predispositioning in an economy makes it clear that
predispositions are a basic category for the proper evaluation of development of
an economy both on the macro and on the micro level. The approach to evaluation
of a firm’s position under discussion is consistent with a broad concept of profit
and market pricing. The total evaluation of a firm’s position is just strategic
profit, as the total difference between the benefits and cost in a broad sense of
these words, assuming that these values have taken into consideration the
unknown future. The market prices for certain products could be set as a
combination of their partly conditional prices and values of positional components
related to them.

Below I will try to show how the ideas concerning predispositioning in an
economy could be linked with aesthetics.

BUSINESS AND AESTHETICS
The linkage of business and aesthetics is not very clear. As Russell Ackoff
(1999) writes concerning the application of aesthetics to business:
Aesthetics is the least understood aspect of development. The terms
"management science," "management technology," “management education,"
“managerial economics,” and "managerial ethics" convey at least some meaning
for most managers. On the other hand, the "aesthetics of management" conveys
little if any meaning to anyone, let alone managers. (p.276)

Very often aesthetics in management is related to the excitement of managers
— the involvement of human feelings in decision-making processes. In the
previous judgments of a predisposition in an economy we took into consideration
only rational thinking. I do not object to the statement that aesthetics in
management is related to the excitement of managers. Eventually, it is so. But the
question “What are the sources for excitement?” continues to be open. And it is
reasonable to assume that one of the first steps toward the answer to this question
comes from beauty. If this is so, the problem of managerial aesthetics is to a great
extent linked with the formation of predispositions. And these predispositions
have to bring excitement not only from creativity and sharp logical conclusions
concerning their value. This excitement can also appear from recreation
(relaxation), which can be treated as part of the creative process because it creates
conditions for further activities. To achieve such effects a predisposition should
also be enriched by artistic means; these might directly ignite the emotions that in
turn could activate creativity, or they might even directly increase the strength of
rational thinking, providing it with different artistic images.
All of the above-said is mainly a paraphrase of the approach to managerial
aesthetics by Russell Ackoff (1999):
In The Republic, Plato asserted that art— the product of creative activity— was
a potentially dangerous stimulant that threatens the stability of a society. It
stimulates visions of an allegedly better life than the one being experienced.
Therefore, Plato saw art as a disruptive social influence. In contrast, Aristotle
saw art as cathartic, a palliative for dissatisfaction, hence a producer of social

stability and contentment. He saw art as recreation, something from which one
extracts pleasure here and now.
These apparently contradictory views of art are actually complementary: they
are two inseparable aspects of ideal-pursuit. Art produces beauty and beauty
inspires: it not only produces visions of a better life, but also produces an
unwillingness to settle for what we have and a desire for what is envisioned. It is
the product and producer of creative activity, change, which is essential for
continuous development.
Art also entertains, provides recreation, and produces, which is the satisfaction
we derive from what we do regardless of what we do it for. It is the pleasure we
derive from "going there" in contrast to the pleasure derived from "getting
there." Recreation provides "the pauses that refresh," without which continuous
pursuit of ideals would not be possible. (p.276)

The process of linking aesthetic with managerial creativity is a complicated
problem, and I am far from an attempt to solve it. I only want to bring some
thoughts concerning the linkage of art and management in relation to the creation
of predispositions of the managers to create predispositions of a firm. The
previous analysis of the ways to create predispositions was mainly based on the
enrichment of the intuition of the participants in the relevant field (e.g., chess or
management) by a certain logical frame. Art enriches these fields by artistic
means and feelings.

NOTES
. This chapter is based on the relevant parts of my books 1992 and 1997b.
2. In a macroeconomic context, such models are known as growth models with endogenous
technological progress. The problem with this type of optimization model is the nature of the
function linking changes in technological parameters with the costs of technological
improvements.
Nonetheless, these models are helpful in uncovering certain dynamic aspects of economic
processes. For instance, a model explored by Ludmila Zelikina (1975), with technological
progress given endogenously, reveals rather nontrivial features of turnpikes under the conditions
of dynamic equilibrium with a continuous technological progress. Certain mathematical models
have been elaborated to confirm this ideal case.
3. By the same token, this problem has a spatial aspect in comparing the economic situations
of different countries. The current methodology used by the United Nations, in particular, for
setting the dues of member countries is based on the levels of GNP measured in the prices of a
base country. This methodology is used even though the index depends on selecting the prices of
the base country. Needless to say, this calculation through setting equivalents in the value of these
countries’ currencies does not change the essence of the indicated difficulties because one must
still select a set of products common to all countries.

4. The term functionings is defined in the following way:

People value their ability to do certain things and to achieve certain types of
beings such as being well nourished, being free from avoidable morbidity, being
able to move about as desired, and so on. These doings and beings may be
generically called functionings of a person. (p. 15)
5. Bella Veksler, a very gifted designer and artist, has drawn my attention to the following.
She compared dried apricots with fresh apricots. The latter have an attractive shape and fresh
colors. Dried apricots are wrinkled, and few are pretty. On the other hand, dried apricots are much
sweeter than fresh ones.
This observation may be interpreted in terms of a positional sacrifice “made” by nature. The
material components (sweetness) are sacrificed by nature for the sake of more effective
components of relations. A more beautiful apricot has an enhanced predisposition to development
expressed not only in a greater propagation potential of its reproductive nucleus, but also in
possible mutations in various environments.
Bella's observation suggests one more general thought. It is that one of the characteristics of
creative people is their capacity to be surprised by the most mundane things. Ordinary people pass
by these things, whereas creative people, with children's spontaneity, sit up and take notice. (See
also the notes concerning the explanation of the role of the sexes in my book (1980))
In its turn, material sacrifice should be distinguished from material disposal. In the case of
material sacrifice a piece has a positive value but its sacrifice is justified because of future
"reimbursement". positional or material. In the case of material disposal, a piece is an obstacle that
has a negative influence on development so it makes sense to get rid of it.
A vague illustration of a material disposal is served by the anecdote concerning Adolph
Anderssen, one of the greatest chess players of the nineteenth century. Anderssen was returning
home from a tournament. It was a long trip and Anderssen, acting incognito, stopped at a tavern
for a night. The host of the tavern was a great lover of chess. He immediately offered Anderssen to
play chess. But Anderssen rejected his offer motivating it by a very simple reason: "I cannot play
chess." The host was so eager to play chess that he offered Anderssen to teach him to play on the
spot. Anderssen agreed. He was losing one game after another. Finally Anderssen said that
at the beginning of the next game he will remove his queen from the board because it represents a
major obstacle to winning. Certainly he won the last game. The host was astonished!
A more meaningful example is served by the following chess composition (taken from the
Washington Post, January 8, 2003) where the white knight can be regarded as an obstacle subject
to material disposal.
Figure 7. 4. Chess Composition

From Figure 7.4 it is obvious that white suffers essential material shortage.
Nonetheless, white starts and draws the game by achieving stalemate. The first move for white is
knight from e8 to d6. Black responds by moving the bishop from d3 to g6 to prevent white from
promoting pawn to queen. Next white moves the knight from d6 to f7 and black bishop must take
the white knight at f7 to prevent the white from queening the pawn. This move by white knight is
the crucial move because it offers a sacrifice which otherwise prevents a draw (draw denotes a
situation where no white piece has a legal move, such as white king moving onto a square attacked
by black) At the third step white moves the pawn from e7 to e8 promoting it to queen and
simultaneously checking the black king. Threatened with the loss of the bishop (as well as the
rook) black has to take the queen with his bishop. At move fourth, white moves the king from c6
to c5 defending also the pawn on c4. The black responds by moving the rook from b4 to any safe
square. The white king is in a stalemate. There is an opportunity for black to avoid a draw. On
move fourth black can take with his rook the white pawn on c4. In response white could take the
rook. Certainly, black would have serious material advantage - a bishop and a pawn but white can
steer his king to a1, which ensures draw (e.g., by stalemate).
The category of a material disposal can be used only in the context of combinational style
because the value of the piece has to be negative; in the positional style the value of a piece is
always positive because we do not know how the piece will be used in the future.
Similar situations occur in many fields other than chess. For example, the fully
unconditional positional value of the life of any human being is infinite. Meanwhile, in certain
situations some human beings, like murderers, could be an obstacle to society. Often they are
treated as "material disposal" and sentenced to capital punishment. However, such treatment
contradicts the positional value of a human being. To avoid this contradiction the material
disposal must assume the form of criminal's isolation from society.

9. PREDISPOSITIONS IN DESIGN AND SIGNS

In this chapter, I try to apply the concept of predisposition to a design. 1 A design
of a final (end) product (like cars, furniture, origami, cat-cradles, etc.) has a very
strong pragmatic goal oriented to fulfill certain functions.
In the frame of my approach to beauty, such a pragmatic aspect of a design as
an end product does not exclude the vision of beautiful things because they could
be considered as predispositions to the development of both the design itself and
the designers themselves. As a matter of fact, such an approach to a design is very
much similar to the linkage between beauty and truth (see Chapter 5) assuming
that truth could be considered as a final product
I will concentrate on the category of beauty in relation to a design only in the
analysis of some peculiarities of the process of its elaboration. In this way, I
continue to develop the logical approach to beauty in certain fields, as has been
shown in the previous two chapters concerning chess and economy.
This chapter is divided into three parts. In the first part, I consider some
aspects of a design in a static way, i.e., by characterizing a basic predisposition to
a design without going through the whole process of its elaboration. Here, to
describe a predisposition, I emphasize on the role of the semiotic aspect of a
language. The design of sport signs and diagrams to chess is used as examples for
such elaborations. In the second part, I consider the dynamics of a design
emphasizing the changes in predispositions along the process of design. The
creation of origami is used as a model for such elaborations. The first two parts
deal with the development of material components of a predisposition and their
signs, keeping the specificity of the objects in the language for their description.
The third part deals with the elaboration of a general language for the positional
components of a predisposition.
THE PREDISPOSITION OF A DESIGN: MATERIAL COMPONENTS –
STATIC
There is some interesting experience in designing sport signs and chess
diagrams that allows us to see very clearly their basic predisposition. However,
before I start to analyze this predisposition, I want to make some general
comments concerning the role of signs in a language.
There is a diversity of languages for the presentation of beauty. Among these
languages are verbal, vocal, visual, etc. of different degree of abstraction. [See

more in Nelson Goodman (1976)] Also, the mathematical language deserves
attention for description of beauty as the most universal symbolic language. This
language had been offered by George Birkhoff (1933) and applied by him to
architecture, music, and some other fields of art.
It seems to me, in the spectrum of languages between symbolic and concrete
(like pictures) there is yet a free space for an iconic language. This language
combines some concreteness with symbolism and allows the reader to have
images concerning the material and positional components that constitute beauty
as a predisposition to development.
The elaboration of an iconic language for describing a predisposition could
be very helpful for further development of this concept. This language is not
opposed to other languages. It has the universality close to a mathematical
language bringing under the umbrella of one-language different presentations of a
predisposition, and on this basis helping to increase the imagination of the creator.
Let me start the analyses concerning the design of signs with an example that
fascinated me many years ago. I have read an article by S. Silvestrova (1980)
concerning the elaboration of a picturesque language for better presentation of
different kinds of sports at the Olympic games. This language is very important
because these games bring together people from different countries with different
natural languages. To describe the locations for certain games in all of these
languages would be a cumbersome endeavor.
So, the Japanese designer Kazhumy Masaru, was the first to develop such
kind of a language for XVIII Olympic games in Tokyo in 1964. It was based on
picturesques, but they were too symbolic. The next design was offered by Lank
Wymen and Peter Merdok for the Mexican Olympiad in 1968. A concrete
illustration of a basic part of a certain sport is put as the basic unit for its
expression, e.g., interlacing hands of wrestlers; basketball basket, etc.
The author of the article mentioned that on the eve of the 1972 games in
Munich, the Olympic Committee organized a competition for the best pictures for
different kinds of sports. Otl Aykher's bureau designed pictograms symbolizing
each particular sport and won the competition. Specialists consider this system of
pictograms to be very near perfection.
Aykher’s idea was based on a basic versatile platform that was used creating
all the picturesques. The platform, Figure 9.1, was presented as a square that

divided into smaller and smaller parts by orthogonal and diagonal lines creating a
hierarchical triangular structure.

Figure 9.1. An Example of a Platform With a Sport Sign at the Munich
Olympic Games.

The result of Aykher's design was quite paradoxical: strict geometrical
principles for the creation of the set of picturesques, avoidance of diversity of
lines and elements, severe adherence to the uniformity of elements – squares and
triangles— made the picturesque easy both to decipher ant remember. Following
this experience, my son Alex and I made similar icons for chess pieces. These
icons will be shown below.

Figure 9.2 shows some examples of these pictograms.
Figure 9.2. Signs for Some Sport Events at the Munich Olympic Games.

The idea of a platform as used by Aykher can be found in several other fields,
for example, in origami, which will also be shown later. Now, when the reader
has some empirical knowledge concerning the picturesques as they look on the
platform, let me further generalize the idea of this type of platform.
The next step in such a generalization could be artistic elaborations by the
famous Dutch graphic artist Maurice Escher.

Figure 9. 3. An Example of Esher’s Recursive Algorithm.

As Doris Schattschneider writes in her article (1995) concerning the Figure 3:
SELF-SIMILARITY is…constructed using a recursive scheme of Escher's own
invention. A set of directions that is applied to an object to produce new objects,
then applied to the new objects and so on, ad infinitum, is called a recursive
algorithm. The end product is self-similar when all the final objects are the same
as the original, except for changes of scale, orientation or position. A sketch (1)
(I named it Figure 3) sent by Escher to the mathematician H.S.M. Coxeter to
explain the print shows that the underlying grid involves a recursive splitting of
isosceles triangles. In executing the print, Escher carved the woodblock only for
a triangle having its apex at the center of the square and its base as one side of
the square— and printed the block four times. (p. 27)

Let me now illustrate a pure representation of a platform. The platform
presented in Figure 9.4 could be treated as a predisposition for the creation of a
variety of objects. The lines characterize the material components that constitute
the platform. The positional components of the platform concern repetition,
similarity, contrast, equality, symmetry, balance, and sequence— the same
positional components used by Birkhoff (1933) to characterize the order of a
piece of art. The evaluation (weights) that a user assigns to components of a
platform depend on their role in the creation of a particular object and can be
expressed by numbers attached as indexes to a corresponding component.

Figure 9. 4. A Pure Representation of a Platform.

To further generalize this platform I have to make some comments
concerning its structure. These comments are primarily related to the
mathematical concept of triangulation, which has been used as a powerful tool in
fields like astronomy, geodesy, and architecture (see Buckminster Fuller, 1973).
The concrete reasons for the power of triangulation as a mathematical tool require
a special investigation.
Now let me discuss the notational system for a platform. The development of
such a system is predicated on the assumption that a system's predisposition
possesses a primary cell. The concept of a primary cell should be distinguished
from that of a primary element. The latter represents an irreducible object having
no lxxstructure of its own. The primary cell, although it represents a primary
object, still has its own flexible structure. One can call this cell a holon.2
The difference between the two concepts (element and holon) is significant
for our purposes. Elements do not change their internal structure while serving as
building-blocks for more complex constructs. A holon, on the other hand, has a
labile internal structure and can therefore perform different functions.
For example, a brick and a living cell can be viewed as primary versatile
units that go into making buildings and organisms respectively. Whereas the
structure of the brick is fixed (although it can be used for different purposes, e.g.,
facing, fencing), that of the cell is not. The cell can specialize and thus perform
different functions by virtue of internal changes in its structure. In other words, it
seems that "biological technology" is being created on the basis of a rather
interesting engineering principle. First, there is a versatile stem cell. In the course
of its development and its interactions with other cells, some genes within the
genome of the cell are suppressed. This is the way of the cells specialize for

performing more specific functions like generating different "products,"
memorizing signals, and so on.
A holon is represented by a large square separated into an indefinite number
of identical squares and triangles. It is sufficient for the elaboration of examples
of signs for material and positional components to take a holon that is divided into
16 identical squares. In order to account for the possible growth of an individual
holon two small squares have been taken from each side of the large square,
leaving the space at the right angles of the latter unfinished (see Figure 9.5, where
the dotted line designates the unfinished space). The sides of the squares and the
diagonals within the squares designate actions. The arrows stand for the forces
that determine actions. The small square itself symbolizes a primary substructure
within a given holon. Thus, only a minimal number of signs—squares, diagonals
and arrows— need to be used to construct a holon.

Figure 9.5. A General Structure of a Holon.

The holon can be used as the basis for a variety of pictures concerning
material and positional components. In Figure 9.6 a holon is used to elaborate a
language for material components of chess. The pictures that are usually used for
notation of chess pieces around the world reflect the symbolic names of the pieces
accepted primarily in Western countries. So the symbol for the king is based on a
crown, for the queen a diadem, for the rook a castle, for the bishop – a miter. In
other languages the names of the pieces are different, however, and this notational
symbolism is losing its international hold. A picturesque language for chess
notation based on the possible moves of the pieces could have real international
meaning. My son, Alexander, and I have proposed the language shown in Figure
9.6.

Figure 9.6. Chess Notation.

Pawn

Rook

Bishop

Knight

Queen

King

The elaboration of positional components on a holon will be shown later.
THE PREDISPOSITIONS OF A DESIGN: MATERIAL COMPONENTS—
DYNAMIC
Origami, as the basic model for the elaboration of this part of the chapter, is
defined in Webster's New World Dictionary as "a traditional Japanese art of
folding paper to form flowers, animal figures, etc."3
All origami are creations made out of different materials, primarily paper,
which in their outlines resemble objects, some existing in nature, (flowers, birds,
animals), some man-made, (tools, articles of clothing). In the West, origami is
considered a Japanese art; however, it was imported into Japan from China. The
Japanese created many types of origami. Such diversification is considered as
valuable since every type of origami is in a sense perfect. For instance, origami in
the form of a crane is the most representative, in the form of a frog the most
plastic, and is the form of a crab the most elaborated.

Styles of Creation in Origami
Origami can be treated as a protracted system because the creation of an
origami piece requires several stages. As we will see below, origami can also be
treated as a protracted disjointed system because, during the process of creation,
intermediate stages can appear leaving free space for further development in
unknown directions.
I remember my mother's teaching me to construct certain kinds of origami
pieces from the beginning to the end. I only had to repeat these processes. I was
never taught to invent new origami. The method I used for making an origami
piece could only be called reactive.
As soon as we move to the creation of new origami, all the styles mentioned
in any disjointed system appear. The styles do not reject the reactive method as
some old parts are used in the creation of new origami.
Almost all traditional origami constructions rely on the manipulation of certain
regulated and fixed folding methods. Creative unregulated folding lines play a
part only when the origami process is near completion. (Honda, 1965, p.27)

Let me briefly mention the combinational style of the creation of origami and
then shift to the positional style, where we can expect to find some new hints for
the development of a predisposition.
The combinational style is expressed in setting a very specific kind of new
origami and elaborating a complete and consistent program to achieve it. This
program can contain intermediate parts from old programs and create new
intermediate parts, perhaps using previously accepted methods of transformations.
The books about origami are full of such examples.
The positional style in relation to the process of creating origami will include
the following aspects:
The process of creation of an infrastructure.
The intermediate and final products.
The appearance of a new kind of focal points in a predisposition.
Predisposition and randomness in creation of an origami.
Figure 9.7 offers a general illustrative diagram of the process of creation of
several rather simple types of origami that I learned as a child.
The process of creating the whole complex of these types of origami may be
compared to a growing tree. The first and second indices indicate the number of

the branch corresponding to every subsequent "branching off"; a tree trunk is
taken as number one. The "branching off" starts from a specific operation that
results in creating a new finished object. At the same time, the analyzed network
of origami not only reflects the "branching off" processes (typical of a growing
tree), but also contains many operations within one branch. The third index
designates the number of the object after each such operation.
Figure 9.7. The Process of Creation of an Origami.

→

Process of creation of an infrastructure. The analysis of origami shows that
the sheet of paper after it has been used for creating different pieces keeps many
traces. Their structure is isomorphic to the platforms that have been used for the
creation of the above-mentioned Olympic signs. Certainly, the development of the
structure of a platform in the case of origami varies depending on the complexity
of the origami piece.
Level and degree of the platform’s enrichment. The zero-level platform for
origami could be, for example, just a square piece of paper. The level of
enrichment may be elaborated in the following way. A square is made as an
intersection between four orthogonal lines. The points of the intersection of the
lines of the square (the angles of the square) can be connected by two diagonal
lines: in this way, four triangles are created (Figure 9.8). This is the first-level of
enriching a platform.

Figure 9.7. The process of creation of an origami (cont.).

↔

Figure 9.8. First-level platform.

Two new orthogonal lines can be drawn through the intersecting points of the
first diagonals introduced in the basis and four new diagonals that connect the
points of intersections. See the Figure 9.9.

Figure 9.9. Second-level platform.

This process of creating platforms of higher levels can be continued ad
infinitum.
Each level on the platform has a degree of completeness. It can be illustrated
by the "memory” that reveals itself on paper during the process of reversing an
origami.
Figure 9.10 Traces in the Process of Creation of an Origami

In Figure 9.10 the number under each square designates the corresponding
origami in the Figure 9.7. As can be seen, the most completed form, the memory
structure about the accomplished folding operations, has a graphic designation in
the form of an intersection of orthogonal and diagonal lines. The maximum level
of enrichment that has been achieved is four (312-314, 321-338).
So, in origami the transformation from one level to another does not does not
require a complete enrichment at the previous level. The Figure 9.11 shows
vividly the incomplete intermediate stages.
Figure 9.11. Incomplete Origami of the Second and Third Levels.

1
The same process takes place, for example, in 116 in the Figure 9.7, when the
third level starts to be formed before the second has been completed; the forming
of the second level is over only in 312 and 336. Another example we see in 112 in
Figure 9.7 that the transformation proceeds directly toward the second level; the
elements of the first level result during the forming process only by the stage in
115.
Intermediate and final products. Among the numerous types of origami
presented in Figure 9.7 we can select two types: the finished ones and the
intermediate ones. Origami is finished if its forms are relatively close to the
natural or man-made forms that we see around us or if the new form has a
pragmatic meaning.
The finished origami may, in turn, be subdivided into the impasse type and
the transpasse type. The former includes origami that cannot be transformed into
any other form (so far as we know it). Origami of the transpasse type are those
that can be further transformed into new forms. In turn, among the transpasse
type of origami one can distinguish the so-called adjoining finished objects. In

the Figure 9.8 one can see that points now represented by finished objects have
been preceded by other points with other finished objects. We find such phenomena in points 213 and 214, 313 and 314, 322 and 323. However, finished objects
334 and 338 cannot be considered adjoining.
The phenomenon of adjoining finished objects may be of interest to scientists
studying systems, including biological ones, especially from the point of view of
adaptability to change. It would be easy to explain the evolutionary process in
biology if it consisted just of adjoining finished objects, because then every object
is expedient. However, if we suppose that some intermediate objects exist
between the finished ones, then the expedience of these intermediate objects is
unclear until the final form is reached. In what way, then, are such intermediate
objects formed in the course of evolution? It is possible to speculate that the
intermediate products can be treated as predispositions to future development.
This is exactly the interpretation of the category of preadaptation as described in
Chapter 4.
Because the structure of an origami is initially extremely simple, a flat piece
of paper, there is plenty of space for development. However, it is impossible to
produce complex origami at the initial stages of the process because of a lack of
intermediate structures as well as allowable operations upon these structures; for
instance, one cannot use twisting out until certain intermediate structures
amenable to this operation are created. Once a complex origami is created, the
large number of rather rigidly interconnected constituent parts limits change. It
turns out that the greatest room for creativity is at the intermediate stages. Here,
we have a sufficient variety of units that many different transformations can be
performed upon them.
If we accept the assumptions that the world around us is finite, that there are
impasse objects (or intermediate objects that greatly limit the possibi1ity of
further modification), and that the ability to create new objects knows no bounds,
then we should conclude that the objects formed during a creative process should
be easily taken apart. From the accumulated parts, new objects may be
assembled. One should distinguish between the taking apart process and
destruction. The taking apart process implies an orderly decomposition of objects
into simpler ones. Destruction is the finite expression of the taking apart process
during which the object being taken apart becomes a totality of chaotic elements.

That is why the concept of decomposition is closely connected with the concept
of reversibility.
A convergent process can be reversible as well as progressive. In a reversible
process the destructuralizing of the system is quite possible; that is, a system may
return to its more primitive phases and different structures may be reduced (in the
process of changing) the same more primitive structure. The latter, however, may
not necessarily serve as a stage in the process of creating a more complicated
structure.
Thus, reversibility may be complete or only partial. Complete reversibility
is observed if the whole process of creating an object can be repeated completely
in the opposite direction. In the case of partial reversibility only a part of the
process of creating a more complex object can be repeated
The example of origami illustrates the potentialities of convergence based on
the principle of complete reversibility: from complex structures to simpler ones.
Within certain limits, any finished origami may be reversed to its initial object
(Figure 9.7, 111).
We can look at the memory in the platform from different angles. The
enrichment of the platform may be of two types. The first type is connected with
the factor of so-called memory preservation about the character of the already
realized operations; the second type is connected with the ability of memory to
retain the progressiveness of the operations performed. After doing a reverse
process, we may observe that origami pieces are capable of retaining information
only of the first type of enrichment. Information about the second type of
enrichment in a structure is absent. Furthermore, the retained information is
partial; only information about folding operations has been preserved. No traces
of the "turning inside-out" are retained since they are carried out along the lines
formed as the result of previously used folding operations.
Singular points in the process of creation of origami. Traditional origami is
based on certain fixed construction methods. In making an origami piece, only a
limited number of operations are permitted; for instance, as a rule, it is not
allowed to cut the paper or glue it together. The permitted operations are
extremely important because they make these processes reversible.
The processes of creation of origami also contain certain points that are
usually followed by shifts (“catastrophes”) in the whole system. These are
singular points in the development processes. Descriptions of some of them may

be found in the theory of graphs. I will try to illustrate the diversity of these points
among the origami pieces presented in the Figure 9.7.
Knot-points. The most characteristic are knot-points, where processes start
branching off. Points 117 and 223 show phases of development corresponding to
such points.
Cyclic points. Point 114 may be called cyclic. Up to 221 the process
analogous to process 112-l14 is being repeated. Point 117 is also cyclic in nature;
it gives rise to processes 221-223 (analogous to 112-114, 115-117); point 223
starts the process 311-314 (analogous to 21l-2l4).
Cyclic processes typical for creating origami lead to noticeable shifts in the
structure of the object. This is accounted for by the fact that every cyclic process
starts from a point that has new features and invariant features of the initial point
in the previous cyclic process. Thus, for example, points 111 and 114 both have
an invariant feature—the square form. At the same time, if 111 is just a square
piece of paper, 114 has on the reverse side some folded sections as a result of
operations 112 and 113. In duplicating processes such as 115 and 116, the new
qualities of point 114 are not used. Nevertheless, the picture changes drastically
beginning with point 117. The same square figure is here, but the characteristics
obtained at this point are used for completely different transformations: points
211 and 221.
The following features are typical for general cyclic points. Every new initial
cyclic point will have an object of smaller size than the previous one. This
decrease in the object's size is accompanied by the process of forming the final
object and by its acquisition of a number of new characteristics. In comparing 213
with 313 (parallel to 214 and 314), it is seen that at point 213 the "head" of the
figure is "filled up," but by the time the modification reaches point 313 it becomes
hollow.
Points of maximum susceptibility of methods of transformation. The initial
point 111 is the most universal; this point is responsible for the diversity of
eventual objects. However, this initial point is characterized by very primitive
structures. I would like to analyze here one side of this primitivism, that is, its
potential for different types of modification of an object. As seen in the Figure
9.7, the basic structure 111 is changed from its initial stage with the help of
"folding" modifications. Another possible type of modification, "turning inside-

out," could not be used at this point because the structure of the object was too
primitive.
Point 116 has the remarkable quality that starting with this point it is possible
to implement both folding and turning inside-out modifications. From what has
been stated above, it is possible to conclude that a point has maximum
susceptibility if it is the beginning of maximum potential modifications permitted
by a system. At present, it is impossible for me to say what the practical
application of this definition might be. However, since analogous points can be
discovered in engineering systems for the manufacture of different products, in
biological systems, in logical networks, and so on, thus it may help in the deeper
understanding of the structures of these systems.
Predisposition and randomness in creation of origami. The relation between
a predisposition and randomness in creation of an origami piece is analogous to
the general relations between these categories partly observed in the previous
chapters. A general discussion on the relations between a predisposition and
randomness will appear in Part IV of this book. Making an origami from a pure
piece of material by random actions is excluded in practice because there are too
many combinations in this way. Yet
There are certain origami works that are the accidental result of the addition of a
few auxiliary folds to a basic fold during an attempt to develop something else.
(Honda ,1965, p.29)

Moreover, these random events are still limited, since they are based on
geometric folds:
Though there are many other works which develop accidentally when the man
folding was actually groping around for some other form, because all of these
accidental creations rely on established origami folding lines, their construction
is always geometrical. (Honda, 1965, p.29)

A student of origami first learns how to make certain objects from beginning
to end. The next stage is to learn intermediate forms, which in and of themselves
do not suggest any final object, but which possess great potential for subsequent
development. Having mastered these lessons, the pupil must then continue on his
own. However, the choice of intermediate forms does depend to some extent on
the final image, and even in some cases "we must first decide what shape we want

to make. After various folding attempts we arrive at a number of basic
fundamental forms" (Honda, 1965, p.29).4
POSITIONAL COMPONENTS;
PLATFORM OF A DESIGN
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The list of primary positional components expressed in the universal
language of words is based on the generalization of empirical data from
economics, chess, biology, and psychology. I have not been able to come up with
a deductive method of generating the set of positional components. It is not clear
that this method even exists at all because the number of aspects that characterize
relations between objects seems infinite.
Table 9.1 contains the list of prime opposite positional components (see
Chapter 2) presented in a universal verbal language and illustrated by a lexicon of
a particular system, in this case strategic mineral resources.5
Table 9.1. Primary Positional Components.

Positional Component
1. Simultaneity/ Successiveness

Example
In an emergency, is it possible to speed the development of
more material and processing capacity?
2. Divergence/ Convergence
Are constraints on the local system burdensome so that
reasonable goals cannot be met?
3. Mutuality/ Preponderance
Does one subsystem dominate, or is there mutuality and
balanced dependence?
4. Explorability/ Tradition
Are new or revised processes and materials investigated
and adopted?
5. Sensitivity/ Irresponsiveness
Does the production of valued outputs rely on the rate of
production of other subsystems, or does it vary
independently?
6. Repetitiveness/ Monotonousness Is the use of materials growing (declining) or fluctuating?
7. Jumpiness/ Smoothness
Is any subsystem susceptible to rapid uncontrollable change
that would affect the focal subsystem adversely?
Is there lag before environmental change is recognized?
8. Mobility/ Stationariness
Once environmental changes are recognized, is the
response completed promptly, or do old habits linger?
9. Substitutability/ Irreplaceability Can value outputs be substituted for or dispensed with for
a time?
10. Reversibility/ Irreversibility
Can materials or processes be changed and then go back

11. Proximity/ Remoteness

to a previous condition; i.e., is there recovery and
recycling?
Are materials and processing locations distant?

The following set of examples of diagrams of positional components are
accompanied by explanatory definitions of each component, serving as a
summary of the notation.

Figure 9.12. Positional Components on a Holon.

1. Simultaneity - occurring
together at the same time.
2. Successiveness –
following one after another
in sequence.

3. Divergence - to go or
move in different directions from a common
point.
4. Convergence - to come
together at a point.

5. Mutuality - having the
same relationship to
ward one another; mutual
attraction and mutual
repulsion
6. Preponderance - having
dominant relationship
toward one of the pair.

It should be noted that the actual process of working out this notational
system was not just a passive mapping of the set of positional components. It can
also play an active role in helping eliminate duplications (synonyms) from the list
of components, separate primary from aggregated components, and so on. This
process has undergone many stages and it might have been interesting to discuss
them separately. However, here I show only the end result of this process.

NOTE

10. PREDISPOSITIONS IN PSYCHOLOGY
This chapter includes three sections that touch on essential aspects of
psychological and physiological foundations for predispositioning by human
beings. Certainly, I do not pretend to present a comprehensive vision of these
foundations.
The first section concerns the cognitive methods used by human beings. In
previous chapters I have shown the role of predispositioning in a general
philosophical frame (Chapter 3), and as used by human beings in certain fields,
like chess (Chapter 7) and economics (Chapter 8). I show in this section that the
positional style of thinking can be used by human beings in any field. This style is
associated with what psychologists call holistical thinking whereas analytical
thinking is associated in my terms with the combinational style of thinking.
The second section concerns the physiological mechanism by which our
brain implements these two styles of thinking. It seems that each of the two
hemispheres of our brain predominantly are involved either in holistically or
analytically thinking.
The third section concerns different kinds of human feelings in cognitive
processes. This section also emphasizes the correspondence of different feelings
to predispositioning that evidently plays the role of a driving force.lxxi
PREDISPOSITIONING IN HUMAN COGNITION
This section is based primarily on the research in the field of cognitive
psychology undertaken by a group of scholars under Richard Nisbett, Professor of
Psychology at the University of Michigan at Ann Arbor .lxxii This research is mainly
oriented to the differences between styles of thinking by the people in the West
and the East. As Alan Fiske mentioned (see E. Goode, 2000), anthropologists
have known these differences that have been based just on uncontrolled
observations. The researchers headed by Nisbett bring an experimental,
controlled, verification of these differences. The last one are expressed via a

hypothesis that people on the West mainly think analytically, i.e., in my terms,
combinational, while people on the East think holistically, i.e., in my terms, via
creation of predispositions.
Below I bring a large set of quotations from the article by Richard Nisbett
(2001) that unfolded in depth and broadness the concept of holistic and analytical
thinking. These quotations, seems to me, are so expressive that speak for
themselves on the subject under discussion and don’t require many comments.
Nisbett (2001) defines the holistic and analytical kinds of thinking in the
following way.lxxiii
We define holistic thought as involving an orientation to the context or field as a
whole, including attention to relationships between a focal object and the field,
and a preference for explaining and predicting events on the basis of such
relationships. Holistic approaches rely on experience-based knowledge rather
than abstract logic and are dialectical, meaning that there is an emphasis on
change, a recognition of contradiction and of the need for multiple perspectives,
and a search for the "Middle Way" between opposing propositions. We define
analytic thought as involving detachment of the object from its context, a
tendency to focus on attributes of the object to assign it to categories, and a
preference for using rules about the categories to explain and predict the object’s
behavior. Inferences rest in section on the practice of decontextualizing structure
from content, the use of formal logic, and avoidance of contradiction. (p.293)

The origins of these two kinds of styles could be seen from the following
quotations:
Since the Chinese were oriented toward continuities and relationships, the
individual object was “not a primary conceptual starting point” (Moser, 1996, p.
31). Instead, "sections exist only within wholes, to which they have inseparable
relations” (Munro, 1985, p. 17). The Greeks, in contrast, were inclined to focus
primarily on the central object and its attributes (Hansen, 1983, p. 31). (p.293)
In place of logic, the Chinese developed a dialectic (Lloyd, 1990, p.119), which
involves reconciling, transcending, or even accepting apparent contradictions. In
the Chinese intellectual tradition, there is no necessary incompatibility between
the belief that A and not A both have merit. Indeed, in the spirit of the Tao or
yin-yang principle, A can actually imply that not A is also the case—the
opposite of a state of affairs can exist simultaneously with the state of affairs
itself (Chang, 1939; Mao, 1937/1962). It is this belief that lies behind much of
Chinese thought designed to find the "Middle Way” between extremes—
accepting that two sections to a quarrel can both have right on their side or that
two opposing propositions can both contain some truth. The Chinese dialectic
includes notions resembling the Hegelian dialectic of thesis-antithesis-synthesis
and finds its countersection in modern "post-formal operations" in the Piagetian
tradition—for example, understanding of section-whole relations, reciprocal
relations, contextual relativism, self-modifying systems (Baltes & Staudinger,
1993; Basseches, 1984; Riegel, 1973). (p.294)

I also want to mention that several years ago I speculated in the same
direction as Nisbett and his colleagues concerning the differences between the
Eastern and Western kind of thinking. It was certainly speculation, not
fundamental psychological research supported by experimental verification. My
speculations have been stimulated by discussions with Jamshid Gharajedahi, who
helped me recognize the differences in the style of business letters written by
people from East and West. A letter from an Eastern person will be vague and
mainly oriented to provide a general, holistic picture of the problem, leaving
space for different interpretations. A letter from a Western person will be straight,
logical, combining all specifications.
I also speculated on the epistemology of the creators of the Torah in terms of
the kind of thinking in Judaism under the influence of the logic of Greeks,
especially in the writings of Moses Maimonides (1135-1204).
Many scholars have concentrated their efforts on showing the naiveté of the
authors of the Torah, and that the stories in the Torah, first of all the story of the
creation of the universe, are just legends that contradict the present state of
science. I myself accept the last story as a legend. But for me this legend has a
great philosophical value for two reasons. (see Katsenelinboigen, 2000). The first
concerns the interpretation of the creation of the universe as an evolutionary
process. The second concerns its potential for interpretating creation as a process
that is ongoing via predispositions at each stage of a protracted system, even the
interpretation is done in a naïve, intuitive way.
Plunging into the speculative domain, one might even advance the following
reason for such an indeterministic vision of the universe and humanity’s place in
it on. At the time the Torah was written, the impact of the right and the left
hemispheres of human brain on human thought processes was perhaps very
different from what it is now. Perhaps the last 3000 years, especially after the
advance of Aristotelian logic, witnessed the enrichment primarily of the left
hemisphere; the right hemisphere was enriched too, but perhaps to a lesser extent.
The logical thinking offered by the Greeks and borrowed by some great
theologians allowed the development some essential aspects of religion. But, it
seems to me, the greatness of the epistemology of the creators of the Torah, their
holistic thinking, has to a great extent been lost.
Finally, I want to mention that logical and holistic thinking are not mutually
exclusive but complementary. The positional style in chess did not eliminate the

combinational but merged with it when the predispositions developed to the
extent that the shift to a combination became possible. That is why efficient
human acting requires a merging of logical and holistic thinking.
I applied this thought directly to the synthesis of Eastern and Western kinds
of thinking, when I was asked to write a letter of support for Professor Seung-Soo
Han, the South Korean ambassador of to the United States, to get an honorary
University of Pennsylvania Medal of Distinguished Achievement:
Eastern culture has many features that permit efficient methods for performance
in a turbulent environment, as far as an economy of a country as a whole is
concerned as well as for a corporation within a country. These methods concern
the aesthetic dimension of decision-making, a dimension that is linked with the
creation of predispositions for future development. On the other hand, the
strength of Western culture, it seems to me, can be found in its ability to develop
a broad set of scientific methods. I believe that the combination of aesthetic and
scientific methods promises the greatest success for the solution of a country's
macro and micro economic problems.
I am very concerned about the attraction to our University of bright individuals
who combine knowledge and experience in solving economic problems. These
individuals could be very helpful, in general, to build bridges which will link the
great Eastern and Western cultures, and, in particular, to activate relationships
between the scholars in economics and business of our University with the
scholars and practitioners in Eastern countries.
Professor Seung-Soo Han combines an unusual knowledge of Eastern and
Western cultures and economics and the transformation of this knowledge into
practical solutions. That is why rewarding Professor Han with the prestigious
University's Medal for Distinguished Achievement could be a desirable
contribution to the development of the strengths of our University. (letter,
October 4, 1993).

Certainly to merge the logical and holistic thinking is a very difficult task. I
share the opinion by Nisbett (2001) concerning the possibility of educating people
to synthesize both styles of thinking especially by so-called normal pedagogical
techniques
It is clear from some of the work summarized in this article that Asians move
radically in an American direction after a generation or less in the United States.
But it might be a mistake to extrapolate from these facts and assume that it
would be an easy matter to teach one culture's tools to individuals in another
without total immersion in that culture. It is far from clear that, using normal
pedagogical techniques, Americans could be given many of the advantages of a
dialectical stance or that East Asians could be taught to experience surprise at
outcomes when surprise is warranted. (p.307)

LEFT HEMISPHERE AND RIGHT HEMISPHERE AND THEIR ROLE
IN THE ANALYTIC AND HOLISTIC THINKING.
It is naturally to continue the previous section of this chapter by consideration
of the physiological mechanism by which the analytic and holistic methods of
thinking are performed.lxxiv On the basis of the present state of science it is clear
that this physiological mechanism involves the two hemispheres of our brain – the
left and right ones: “the hemispheres begin with similar potentialities, and later
develop complementary (though still similar) processing” (Beeman and Chiarello,
1998, p.3).
It is possible to hypothesize that the left hemisphere is becoming more
involved in the analytic method of thinking and the right one in the holistic.
Researchers have come to appreciate that the seemingly contradictory nature of
the findings from the past 20 years were saying something very essential about
hemispheric asymmetries, namely, that they are more dynamic than static, more
process-oriented than representation-specific. It is not that the left hemisphere
processes verbal information and the right hemisphere processes spatial
information. Rather, the left hemisphere may be better conceptualized as being
specialized for processing information in a piecemeal, analytic, and sequential
manner, which just happens to be a good method for processing verbal
information, and the right hemisphere may be better conceptualized as being
specialized for processing information in an integrative and holistic manner,
which just happens to be ideal for processing spatial information. These
complementary processing modes allow the hemispheres to adapt their
processing styles in a dynamic manner depending on the nature, context, and
demands of the task. (Banich, 1998, p.1)
The alternative analytic-holistic dichotomy, which was proposed in section to
subsume the distinction between verbal and nonverbal processes, also has drawn
much inspiration from split-brain research: The left hemisphere perceives the
details and features but not the overall configuration, whereas the right
hemisphere gets the big picture while missing the detail. We next consider each
of these dichotomies in turn. …
The most prominent alternative to the verbal-nonverbal dichotomy involves the
distinction between analytic and holistic processing. According to this
distinction the left hemisphere is specialized for sequential analysis of features
and detailed elements that make up complex stimuli, whereas the right
hemisphere is specialized for simultaneous, gestalt-type processing that encodes
elements in parallel as a synthesized whole. This distinction was prompted by
early evidence from split-brain patients indicating right-hemisphere dominance
for recognizing faces and processing configurations versus left-hemisphere
superiority for analyzing features and details, e.g., Levy, 1977. (Reuter-Lorenz
and Miller (1998), p.17)

There is a lot of evidence that the right hemisphere is more oriented to artistic
means, that is, “conducive to extracting paralinguistic information, such as speech

melody, and intonation”, to “response to sentences containing metaphors”
(Beeman and Chiarello, 1998, pp.3, 5).
The right hemisphere is also associated with emotions in both directions. It
means that this hemisphere is not only “involved in the interpretation of emotional
information, as expressed by facial signals, vocal intonation, and gesture” (p. 27)
but also is involved in elaboration of emotions:
Generally, the left side of the face (largely regulated by the right hemisphere) is
found to be more expressive than the right side (largely regulated by the left
hemisphere) for both posed and spontaneous expressions, sectionicularly for
negative emotions. (Heller, Nitschke, and Miller, 1998, p.27)

Certainly, many of the findings concerning the differences between the
hemispheres are at once too broad in ignoring important differences among tasks
and abilities and too narrow in being unable to offer unique distinct predictions
for novel tasks (Chabris and Kosslyn, 1998, p.8).
In any case, it is certain that the process of thinking requires the involvement
of both hemispheres, their mutual interaction.
The data summarized here are consistent with the view that the right hemisphere
and left hemisphere subserve complementary processes when decoding print.
The end product of right-hemisphere text processing may allow people to
recover greater detail about visual features, whereas the left hemisphere rapidly
categorizes input into more abstract representations. By enhancing different
aspects of printed words within each hemisphere, the human brain may be able
to select and utilize highly processed information, while still retaining
potentially useful details about the stimulus. (Beeman and Chiarello, 1998, p.4)

FEELINGS AS THE VALUES OF A LIVING BEING POSITION
Above I have briefly mentioned that holistic thinking is connected with
emotions. Here I develop this comment as involved in the holistic thinking the
whole set of feelings.

The concept of feelings is too broad for the format of this section.
Accordingly for our purposes, I am limiting it to the following subjects:
1. To offer the hypothesis that the structure of feelings corresponds
completely to the structure of a predisposition.

2. To use the concept of two layers of values,— biological feelings and
rational evaluations,— and on this basis to pay attention to the inconsistency of
biologically originated feelings with the artificial environment created by human
beings.
General Comments on the Relation Between Feelings and a
Predisposition
Feelings, generally speaking, concern different kinds of living beings,
including even plants. But I will pay attention only to living beings with a highly
elaborated central nervous system, primarily human beings.
Let us look on feelings using the systems approach.
The functional aspect of feelings has not been yet elaborated. As Alfred
Dietze (2001) mentioned: “Attempts to construct theories that would demonstrate
the biological utility of feeling have been generally unsuccessful” (p.84).
I treat feeling from a functional aspect, as guidelines that eventually drive
internal and external performance. This statement will become clearer after the
analysis of different kind of feelings.
From a structural aspect, it deserves mention that there is not a well
established structure of feeling, especially of the relation between feeling and
emotion. Janis Jenkins (1995) even thinks that feelings and emotions can be put
on the same level and generalized “under the broad class of affect” (p.316).
Feelings usually contain pain and emotions, but sometimes, as Dennis Turk
and Akiko Okifuji (2000) mention, pain is treated as an emotion. And sometimes
a biological drive has been also recognized as a separate category among feelings.
An interesting approach to the category of feelings was offered by Antonio
Damasio (2001). He separated feelings from emotions meanwhile involving in the
last one also pain and biological drives. Damacio uses the following principles to
separate feelings from emotions.
Feelings are the mental representation of the physiological changes that
characterize emotions. Unlike emotions, which are scientifically public, feelings
are indeed private, although no more subjective than any other aspect of the
mind, for example my planning of this sentence, or the mental solving of a
mathematical problem. Feelings are as amenable to scientific analysis as any
other cognitive phenomenon, provided that appropriate methods are used.
Moreover, because feelings are the direct consequences of emotions, the

elucidation of emotional neurobiology opens the way to elucidation the
neurobiology of feelings.
An emotion, be it happiness or sadness, embarrassment or pride, is a patterned
collection of chemical and neural responses that is produced by the brain when it
detects the presence of an emotionally competent stimulus— an object or
situation, for example. The processing of the stimulus may be conscious but it
need not be, as the responses are engendered automatically. Emotional responses
are modes of reaction of brains that are prepared by evolution to respond to
certain classes of objects and events with certain repertoires of action.
Eventually, the brain associates other objects and events that occur in individual
experience with those that are innately set to cause emotions, so that another set
of emotionally competent stimuli arises.
Emotions allow organisms to cope successfully with objects and situations that
are potentially dangerous or advantageous. They are just the most visible section
of a huge edifice of undeliberated biological regulation that includes the
homeostatic reactions that maintain metabolism; pain signaling; and drives such
as hunger and thirst. Most emotional responses are directly observable either
with the naked eye or with scientific probes such as psychophysiological and
neurophysiological measurements and endocrine assays. Thus, emotions are not
subjective, private, elusive or undefinable. Their neurobiology can be
investigated objectively, not just in humans but in laboratory species, from
Drosophila and Aplysia to rodents and non-human primates.

I appreciate the separation of mental representations of feelings from their
physiological background. Below I will also talk about this subject. I understand
that the assemblage of biological drives, pain, and emotions under one rubric
makes sense if we want to distinguish feelings as mental representations from
their physiological background. I only object to Damasio’s usage of the
terminology for this purpose because, it seems to me, feelings could be used as a
generic term for different kind of components involved in living beings activities.
Thus, I accept feeling as a generic term that involves biological drives, pain,
and emotion with some modifications that will be mentioned below. Here I follow
the understanding of feeling as innate value offered by George Pugh with some
minor corrections (1977)
There appears to be no single traditional name which encompasses all of the
innate values. One group of the values has traditionally been identified as the
system of "biological drives." The word "drive" traditionally has referred to
values that fluctuate in response to obvious physical needs of the organism.
Another group of values has been identified as "emotions" or "affects." The
word "emotion" traditionally has referred to values that fluctuate in response to
less obvious social or environmental stimuli. Finally there are a group of
evaluative physical sensations such as pain, taste, and smell which are neither
emotions nor drives. In our present treatment emotions, drives, and valuative
sensations will all be treated under a common functional classification. (p.216)

The following quotation from Dietz (2001) can be interpreted as a look on
feeling from an operational aspect:
Feeling first referred to cutaneous sensation, especially the sense of touch, a
usage still common in everyday speech. In modern psychology, however, it
refers not to sensation, nor to a particular sense but to affective aspects of
experience held to be qualitatively different from the cognitive. (p.84)

The operatorial aspect of feeling is not very clear. As Dietz (2001) mentions:
It is generally agreed that feelings are not introspectively localizable and that the
mechanisms by which they may be mediated have not been correctly identified,
although it has been suggested that feeling is a sort of global effect arising from
a pattern of visceral impu1ses. (p.84)

If again I interpret a quotation from Dietz (2001) the genesis aspect of feeling
could be characterized in a following way:
It [feeling] refers to a diffuse quality of experience that represents to the
organism its own state under the impact of changes in the dynamic stresses
found in the psychological situation experienced. (p.84)

In addition it is important to add to the genesis aspect of feelings that all
human feelings have a biological origin that is later on expressed in human
values. The book by George Pugh (1977) is completely devoted to this subject
and still fresh today.
One more essential comment has to be made concerning feeling: it is related
to the kind of presentation of a feeling via its different components. Following the
presentation of a systems component that has been elaborated in Chapter 3, the
Triple Principle also could represent a feeling. It means that each feeling has as an
initial component, a local and global dual one. The local dual component
expresses all kinds of individual selfish feelings. The global dual component
concerns only emotions and shows to what extent an individual takes into account
the interests of other individuals. Conscience, seems to me, is the manifestation of
such kind of a global dual component (see more in Chapter 5).
Below I will mainly talk of the presentation of a feeling by its initial and local
dual components. The initial component concerns the substance that constitutes a
feeling – the information of a feeling (including its magnitude). The dual

component is an evaluation of a feeling that shows its importance (driving
strength).
Nevertheless, during an investigation of a feeling the vision of the initial and
dual components is often hidden or even confused. An example of the first case
comes from behaviorism, which states that in order to establish that a predicted
event has occurred it is sufficient that the investigator in certain situations observe
only initial objects, for example, the linkage between the appearance of food and
salivation. In such cases a scientist records in terms of initial components the
behavior of the organism in response to certain stimuli. Consequently, the dual
components coupled to the behavior are obscure.
An example of the second case could be emotions. In an emotion has to
distinguish its initial components with a certain magnitude and its dual
components—the values of different magnitude of emotions. These values as
usual are presented in certain terms as unconditional and related only to the given
emotion, without any relationships with other emotions or with general feelings.
For example, take the emotion fear. It can have different initial components, such
as an attack on a living being, objects falling from above, etc. The term fear has a
connotation with these initial components as an unconditional value with a
negative sign related only to this emotion. Sometimes the terms for emotions
even characterize the magnitude of their dual components. For example, fear,
funk, dread, horror (and similarly for anger and rage) belong to the same emotion
but with different magnitude of their dual components.
The presentation of emotions via separated dual components is applicable
only in a case when one component is sufficient to organize the behavior of a
living being. As soon as two and more emotions are involved in decision-making,
it is necessary to have values that can provide information concerning their
priorities. These values do not have to be fully conditional – they could be partly
conditional. I have clearly seen such values in the formation of a weight function
in chess (see chapter 7).
Moreover, the values of emotions have to be related to the values of other
feelings. Such evaluation of emotions makes it possible to integrate them with
other groups of feelings, so that eventually a good decision can be found as
automatically by the body as consciously by an individual.
To conclude the discussion about the evaluation of feelings, it must be
mentioned that these evaluations have a broad spectrum. One can distinguish

along such a spectrum a watershed that brings a sign to feelings, divides them on
positive and negative ones. A positive feeling is a force that impels an organism
to increase the value of a certain component. A negative feeling is a force that
impels the organism to decrease the value of a certain component. For the sake of
simplicity, we will call the positive feelings posectors and the negative feelings
negectors. It is interesting to note that linguistically each posector/negector has a
name that confirms its sign.
Before I analyze in detail the reasons for the existence of posectors and
negectors let me give some examples of these feelings. Within the category of
negative biological drives, the initial component liquids is coupled with the dual
object thirst, and the initial component offense corresponds with the dual
component anger. On the positive side, the initial component novelty is coupled
with its dual component curiosity.
The necessity for the existence of posectors and negectors becomes more
evident if one keeps in mind that the aspirations of living beings arenot only to
survive and grow but also to develop (see Chapter 3). In other words, feelings are
oriented not only to maintain equilibrium, which is essential for survival and
growth, but also to get rid of equilibrium in the name of development. This ??? is
especially important to mention because the common view is that feelings are
oriented to keep equilibrium. This view is very clearly expressed by Robert
Plutchik (1997) concerning emotions:
Emotions could be conceptualized as homeostatic devices designed to maintain
a relatively steady (or “normal”) state in face of interpersonal challenges. (p.20)

Let us now, for the sake of simplicity, assume that organisms attempt to
achieve a state of static or dynamic equilibrium (correspondingly survival or
growth) by maintaining a delicate balance between the forces (dual components)
that are involved in the living process, Whenever a state of disequilibrium is
induced, a program of equilibrating responses may be presumed to occur until the
disequilibrium is, in some manner, reduced or abolished. If one assumes that an
organism tries to maintain equilibrium by consuming certain products and
maintaining certain patterns of behavior, under choiceless conditions the state of
equilibrium can be achieved by equilibrating responses directed by negectors
only.

In fact, explanations of behavior are often based solely on negectors. For
example, Sigmund Freud (1856-1939) postulated in his work (1956) that feelings
have two signs, positive (pleasure) and negative (displeasure), but he defined the
positive only as a result of a release of the tension that had generated the
displeasure. Freud's theory of feelings was created following Gustav Fechner's
biological principle of stability or constancy as the goal of a living organism. In
this theory based on negectors, the achievement of positive by the decrease of
negative is useful mainly to maintain homeostasis— a constant magnitude of
given components by avoiding shortages of certain ingredients or dangers that can
bring deviations from the homeostatic limits and endanger the organism's
survival.
But organisms are also presented with options for learning and, therefore,
changing their habits. These changes do not necessarily have an immediate effect
on survival and growth. They may, for example, create a predisposition for further
changes that could be further elaborated at a later time in the unknown future. It
would be necessary for organisms in such situations to have an ability to
recognize which options are desirable and to reject options that are undesirable.
Hence, the acceptance and the rejection of the available options will accompany
the process of selection. For example, the search for new resources and areas
requires new patterns of behavior that are accompanied by a complex set of
balanced posectors and negectors, which may include a posector such as curiosity
and negectors such as shyness and nostalgia.
The necessity for the existence of posectors and negectors has been
confirmed by a number of phenomenological findings that are inconsistent with
homeostatic theories. Animals in the laboratory were found to explore their
environment, to direct orientation and attention to novel stimuli, and to exhibit
preferences for situations and objects that observers judged to be novel. In these
cases, there seemed to be no obvious way in which these behaviors could be
attributed to the operation of postulated homeostatic drives.
An additional set of evidence of the inadequacy of equilibrium theories for
the development of an organism was obtained from laboratory work with human
subjects who had volunteered to be confined under conditions of sensory
deprivation. Environmental stimuli were substantially eliminated under
experimental conditions and the subjects were given nothing in particular to do.
According to homeostatic theories, it might have been expected that these subjects

would enjoy this ostensibly tension-free situation. Yet, after a period of time
(usually a day or so) most of them had found the situation intolerable to the point
that they of an urgent need to leave to find higher levels of stimulation (Cofer and
Appley, 1970.)
It is important to stress the fact that the differentiation between posectors and
negectors is based not only on observable psychological constructs but on the
identification of certain structures in the nervous systems of higher organisms,
called emotional centers, that are responsible for the formation of the feelings.
The experimental verification of the existence of the positive reward system
started with James Olds (Olds and Milner, 1954). Data from numerous
investigators have shown that positive and negative sites, in both mammals and
man, are mostly localized within the structure of the limbic system. The primary
areas for posectors have been found to be located in the hypothalamus, primarily
along the course of the medial forebrain bundle and the ventromedial nuclei.
Secondary (less potent response) areas are located in the amigdala, the thalamus,
basal ganglia, and extending downward to the mesencephalon. The primary areas
for negectors are located in the gray area surrounding the aqueduct of Sylvius in
the mesencephalon and extending upward into the periventricular structures of the
hypothalamus.
There have also been many other conclusive experimental findings that
support the existence of structures that are responsible for the integration of the
posectors and negectors (Bovard, 1962). Most experimental methods are based on
the implantation of electrodes in different regions of the subcortical areas that can
be stimulated by the animal pressing a lever. For example, if the stimulation of a
certain area generates posectors, the animal will press again and again, to the
point that, even when offered the choice of eating or stimulating the positive
areas, the animal often chooses the stimulation. The stimulation of negative areas
will generate avoidance behavior. It seems that posectors and negectors are
hierarchically organized. On the top level there are structures that are responsible
for the summation of posectors and negectors.
Taking into account the above said about the sign of feelings, it is possible
now to analyze the structure of feelings and to find the proper place for pain.
Biological drives and emotions can be either posectors as negectors. Note that
there is an asymmetry in language that does not include something with a positive
sign that is opposite to pain, which certainly has a negative sign. Pleasure is too

general a term for describing the opposite of pain because it can be used not only
for pain but also for other kinds of positive evaluations.
We now introduce on the same level of abstraction as biological drives and
emotions a new category vibrations. Vibrations are responsible for the
transmission of information concerning the degree of order present in the
structure of developed living beings.
The name vibration is due to the commonality in the mechanisms of their
generation. Vibrations are produced by the periodic discharge of the receptors
responsible for irregular changes in the structure for the objects. Vibrations have
initial and dual components that are similar to the role of this couple for a
biological drive and emotion.
Positive and negatives vibrations can be distinguished. Pain is a negative
vibration that is generated by an oscillatory process of the pain fibers. The
corresponding positive vibrations are evaluative physical sensations associated
with soundness or well being of the organism.
We propose to use the term daint to express a posector of vibration that is
opposite to pain as a negector. The word comes from the Latin dignitas,
worthiness. In common usage daint means something that arouses favor or excites
pleasure (the term pain comes from the Latin poena, penalty or payment.)
In order to distinguish the degree of strength of the vibrations we identify a
subset we call irritation. An irritation occurs when a given section of the
organism is only irritated without structural damage. The negector itch is a
sensation associated with the irritation of certain cutaneous areas and eyes, which
drives the organism to scratch the area being irritated. The C fiber system
responsible for itching is not the same as that responsible for pain. Highfrequency stimulation of the C fibers produces itching and not pain (Ganong,
1979). The posector of this system is tickle.
Let us now return to the general analysis of the role of a posector and a
negector. Such a dichotomy has a meaning when we have to make a rough
decision concerning our actions in certain situations.lxxv
For example, a positive term like intrepid (fearless) or a negative one like
cowardly (faint-hearted, timorous) could be useful in the set of other components
to make a rough decision concerning exploiting a certain living being in a certain
field.

Certainly, these dychotomic values are unconditional ones and have their
own domain of usage, especially in the higher levels of aggregation. The degree
of conditionality of these values increases with lowering the level of aggregation.
To close this section concerning feelings, I will present my hypothesis on a
general vision of the role of different groups of feelings in creation of a
predisposition. This hypothesis, which will be further developed, assumes that
feelings constitute the driving force of complex living beings. In its turn, the
driving force could be treated as a predisposition to development. The structure of
the driving force resembles the structure of a predisposition. Correspondingly,
biological drives and vibrations reflect the material components that are directly
necessary for the body, and emotion those for the relations between a body and
the environment.
As a matter of fact, a predisposition in psychology plays the role of a driving
force while in other systems this role of a predisposition is hidden and seems just
as an evaluation of a position.
The Biological Origins of Human Values
A person develops a positional style of behavior different from the one
provided by nature. Since the biological origins and the components that accompany it are oriented toward a different environment, the positional styles
developed by a person and inherited by him biological origins can be contradictory. Furthermore, developments in genetics increasingly point to the significant
role of biological factors in determining an individual's behavior.
I would like to suggest that one of the dominant contradictions in the
development of Western civilization and its extroverted culture is caused by a
conflict between an artificially created environment and the endogenous values
inculcated in man. I provide two examples related to this conflict.
The first example pertains to the problem of obesity in economically prosperous nations, particularly the United States. It is a basic example of a break in
the correlation between consumption of certain products and satiety. The
biological drives represent an inborn system by which we evaluate the nutrients
we consume. In this system, hunger primarily reflects a lack of sufficient
nutrients to meet the individual's current demands. Since there is some uncertainty
as to the availability of necessary nutrients, the organism is also equipped to

create reserves. The size of the reserve depends primarily on the availability of
the substance in question. For example, since air is widely available, the
organism's reserves are very small, and a person can survive without it for but a
few minutes. Water is less available than air. The organism's reserves are higher,
and a person may go without water for a few days. Fats, vitamins, and other
nutrients may be unavailable for much longer. Thus, the body's reserves are large
enough, that, in cases of scarcity, a person may survive for quite a few weeks.
In creating an artificial world, man has ensured that he will have sufficient
nutrients at his disposal. But a person often continues to increase his reserves,
which are not limited by the biological drives. As his level of culture increases, a
person attempts to check the growth of reserves by regulating food consumption
and physical activity. He sometimes fails, perhaps because the biological drives
are very strong and it is difficult to control them through reason. The situation is
made worse by the kinds of foods a person consumes. Natural foods are much
blander than the artificial foods now consumed. Overstimulation of the sensory
receptors is accompanied by an increase in pleasure, and it is easier for the
organism to receive more nutrients than it requires for its needs and adequate
reserves.
The second example is drawn from a person's ability to kill members of his
own species. A person is endowed with aggression, which can have a high
sensory valuation. Everything depends on the way this valuation correlates with
the valuation of other acts, which might bring very negative results.
As has already been mentioned, conscience prevents the killing of a member
of one's own species. It is well known that when the weapons involved are more
powerful, the percentage of fatalities increases. Thus, when two fighters are unarmed and limited to hand-to-hand combat, deaths are rare. In large measure this
is due to a person's inborn reaction on seeing his opponents blood and the expression on his face, which prevent the killing of a fellow human being. Killing, even
on a mass scale, becomes easier as people come to possess more powerful means
of destruction and the distance between opposing people increases.
These statements can be illustrated by 1998 American statistics of murder by
different weapons (U.S. Department of Justice, 1999). Of the number of murder
victims (12,658) personal weapons (hands, fists, feet, pushes) are responsible for
6.7 percent, by knives or cutting instruments 12.1 percent, and firearms 67.3
percent. If one takes into consideration the total number of killings, including

soldiers and civilians during wars, the percentage of victims killed by “personal
weapons” is becoming minuscule
No ideology, not even religion, has been successful at preventing us from
killing our own kind. It is difficult to determine whether such ideologies and
religions have been at all beneficial. Even as they preached peace, they would
inspire fanaticism and often construct elaborate justifications for the resulting
bloodshed. World War I is a good example. The Christian monarchs of Germany,
Russia, and England, three of the warring parties, were closely related. They also
maintained correspondence during the war. None of this prevented them from
going to great length in refining weapons to be used for more effective
annihilation millions of troops.
The Driving Force
On the upper level of decision-making by living beings, we deal with
posectors and negectors as aggregates of feelings. I remind the reader that
posectors are signals indicating that something can be beneficial for the
development of the organism and negectors are signals that inform the organism
that something undesirable or abnormal is occurring.
If the driving force of living beings can be treated analogously to the
predispositions of artificial systems like chess (weight function), business
(strategic profit), and so on, then the driving force can be reduced to the
simplified integral form of maximization of the differences between posectors and
negectors for any given period of time
T:
T
Fsimple  ( Pt  N t )dt  max
0

where Pt and Nt are the current magnitudes of posectors and negectors.
But the difference between the driving forces of living beings and artificial
systems is drastical. The first has such peculiarities as the capacity of the channels
that can pass signals concerning posectors and negectors. Let us slightly clarify
this statement.
There is an upper limit for the quantity of posectors that can be transmitted,
which is determined by the maximum capacity of the channels to communicate
positive information. There is also a lower limit that the posectors have to reach in
order to be recognized by certain structures. We have given the name closures to

the upper and lower limits of the communicational channels. We refer to the
capacity of the communicational channels as the difference between the closures.
There is a natural tendency in organisms to maximize the ratio between the actual
value of positive information Pt and the upper closure of the corresponding
informational channel – let us denote it Pmax.
There are also closures for the maximum quantity of negectors that can be
transmitted by the informational channels and the minimum quantity that can be
recognized by certain structures (Cherry, 1977). There is a tendency in organisms
to minimize the ratio between the actual amount of negectors and the maximum
determined by the capacity of the channels.
Taking into account the above-said, the next version of the driving force
could be represented in the following way
T
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Under normal conditions the difference between the flow in a given channel
and its capacity allows an organism to increase the value of posectors as well as to
decrease the value of negectors.
That is why we have to set functions that correspondingly link the value of
the posectors-negectors with the level of the usage of channels of transmitting
these values. Let us denote this function for posector άp. The value of this function
depends on the proportion between Pt and P.
Pt = P→ Pt>P → άp<1 =1 it is the maximum.
Pt > P → άp<1 and has a negative sign, i.e. it means the system is under a
stress
Pt < P* (P* is the lower lever closer) → άp=0
The function άn represents negectors.
Nt≤ N* (N* is the lower lever closer) → άp=0
Nt> N* → άp>1
But as soon as an organism approaches a state in which the posectors have
reached the highest value and the negectors the lowest value, the system will be
completely inactive, that is, the value of the driving force will be zero. Such a
state is called euphoria and is a subject for a psychiatrist. An analogous situation
happens if the posectors have reached the lowest value and the negectors the
highest value, that is, in a situation of a deep depression.

To avoid such a disaster we have to maintain a certain difference between the
posectors and negectors. This assumption can be formalized by an additional
constraint to the functional that represents the driving force.
c l  Pt  N t  c h ,
where cl is the lowest level of admissible difference between posectors and
negectors and ch is its highest level.
What is interesting is that the strength of the driving force can be regulated
by variations of two independent variables, namely the capacity and the flow of
the positive and negative channels. In a situation in which there is an excess of
posectors, an organism needs to regulate the difference by increasing the
negectors. It is possible to achieve this effect either by increasing the capacity for
negectors or by increasing the flow of negectors within a given capacity.
Physiologically, different kind of informational substances are involved in the
regulation of both the flow and the capacity of the channels (Schmitt, 1984).
Different types of peptides such as substance P, ß-endorphin, dopamine, and so on
regulate the flow of the values. The capacity of the channels is regulated by
different types of parasynaptic substances and neuromodulators.
The creation of different ideals by human beings may be viewed in the light
of our previous discussion of the regulation of the driving force. We will now be
concerned with explaining the axioms of these ideals (i.e., beliefs). Beliefs are
understood as any coherent set of axioms regarding a given field of knowledge. It
is characteristic of a variety of beliefs that, while sharing certain general features
with other beliefs, each of them has its unique characteristics. This is reflected in
the different attitudes toward the driving force, which presupposes the
peculiarities of human values. Such an outlook may determine one of the possible
approaches to the formation of beliefs based upon the principle that the forces
which determine people’s motion in a certain direction and with a certain strength
provide the basis for a given belief. Most beliefs express people's tendencies to
increase the posectors to their highest level and reduce the negectors to their
lowest level.
Let us illustrate what we have said. If we take the cases of Christianity,
Islam, and Communism (as the ideology of the Utopians), we can see that all of
them claim a state where individuals would be able to attain the highest level of

posectors and the lowest level of negectors. This state of satisfaction is expressed
by the belief that all desires will be met in an ideal environment that contains no
negative values. In addition, Christianity and Islam promise this state in the
infinite future through the immortality of the soul in paradise.
Some great anti-utopians who understood the impossibility of reaching such a
state of the driving force in reality proposed different ideas of how to modify the
capacities of the driving force in a way that would allow for the maintenance of
its structure. This has been done via science fiction. In Brave New World, for
example, Aldous Huxley (1950) proposes adjusting the communication channels
for posectors and negectors in relation to the environment, generating in this way
a new kind of "human being" with the ability to reach higher levels of
satisfaction.
The other way to vary the capacities of the driving force while at the same
time allowing it to reach its highest level was offered by Buddha. His idea was to
convince people to diminish the channels' upper level for posectors and to
increase the channels' lower level for negectors, by means of self-control. That is
why the attitude of Buddhism is quite different from the attitude of Christianity,
Islam, and Communism. Buddha showed the impossibility of human beings’
achieving complete satisfaction. Buddha thought that, first of all, a human being
must give up the desires for posectors and increase the lower level for negectors.
Buddhism, for example, does not preach that one must endure hunger. It is not a

masochistic philosophy that suggests getting posectors from negative actions
rather, it shows how to avoid hunger by eating just a minimum amount of food. In
general, the Buddhist claim is to try to reach Nirvana. Nirvana, as distinct from
Paradise, means ultimate liberation from all posectors as well as negectors.
Let us go on to consider some of the characteristics of the physiological
structures responsible for the balancing mechanisms between posectors and
negectors.
The principal mechanism for the balance between the posectors and
negectors is the drifting mechanism. The reciprocal relation between posectors
and negectors is organized in such a way that any stimuli coupled to a posector
would lessen the activity of the negector. Conversely, any stimuli coupled to a
negector would raise the threshold for a positive response. Any noxious stimuli
that activate the negative system would have the effect of lessening the response
of the positive system. Hence, the possibility of the posector of reversing the trend
toward extreme negative would actually decrease and after a certain point
stimulation of the posectors cannot balance the negectors.
Clinical experience and data from experimentation have confirmed the
existence, in these bipolar systems with a quasi-antagonistic mode of operation, of
a mechanism of regulation for protection of the organism. The organism has a
threshold around which the readiness for sudden transitions into the opposite
direction of activity increases. The transgression of the threshold means
irreversible damage. The system is then highly unstable in the areas of marginal
value. According to the state of the organism, a stimulus may trigger counter
directional activity changes. We call the mechanism that performs this process the
drifting mechanism. There is a built-in tendency of the organism to drift into a
state either of extreme negative or extreme positive system dominance. The
tendency is not so pronounced in the drifting from negative to positive as it is in
the positive to negative.
A sudden drift from posectors to negectors or vice versa, when it is
performed by feeling mechanisms under stress, may result in the destruction of a
living being (externally or internally). In order to avoid problems that could be
derived from such oscillations, organisms have modulatory mechanisms
(neuropeptides). For example, if an organism is in a situation of stress in which
negectors are dominant, it may suddenly, and for no apparent reason, feel a wave
of pleasure. This is interpreted as a compensatory mechanism. The euphoric

feelings that often follow relief from a severe stress can also be accounted for by
postulating the existence of such compensatory mechanisms.
Now a little bit about these compensatory limits. It has been found
experimentally that the stimulation of positive areas can attenuate or even
eliminate fearful, angry, and “pained” behaviors. Such positive stimulation
increases the threshold for fear or pain produced by stimulation in the negative
system. When a monkey was stimulating himself at positive sites, simultaneous
stimulation of negative zones caused him to increase his rate of response, because
the negative stimulation had increased the threshold for positive stimuli (Bovard,
1962). Therefore, negectors can be compensated for by posectors, but only up to a
certain level. After this level, the posectors are inoperative in compensating for
negectors.
Finally, some comments on dysfunctions of the balancing methods. When
there is a move in an organism with increased flow of pulses in the negative areas
and decreased flow in the positive areas, a pattern appears resembling the
electrophysiological expression of epileptic discharges. From this point of view,
convulsive activity is a method for protecting the organism from entering into
certain dangerous states if there are abnormalities in the structures responsible for
keeping a proper balance between posectors and negectors. In such abnormalities
a preliminary increase of the value of posectors could prevent convulsion
activities (Rozenshtein, Arshavskij, and Meshman, 1972).
NOTES

PART IV. POSITIONAL STYLE IN
LITERATURE: AUTHORS AND CHARACTERS
This part of the book is dedicated to the decision-making in literature. The artistic
design of a literary work and the characters’ decision-making will be considered
within the frame of the game of chess as analyzed in the previous chapters of this
book. Chapter 11 will be mainly focused on the design of the literary work while
Chapter 12 will approach characters’ decision-making regarding the question of
fate and chance. The introduction of artistic means will serve to enrich the notion
of predisposition in the work of art and, thus, to add some new developments to
the predispositioning theory.

11. POSITIONAL AND COMBINATIONAL WRITERS
METHODS AND STYLES EMPLOYED IN THE ARTISTIC WORK:
LITERATURE AND CHESS
In general, methods and styles of elaborating literary works are analogous to
methods and styles inherent in the decision-making process (see Chapter 3), and
thus are similar to those analyzed in previous chapters in regard to non-artistic
systems.
In this chapter, we briefly discuss three types of styles—combinational,
positional, and spontaneous—as applied to literature and art. Along with these
styles, a variety of methods will be discussed. Two aspects must be taken into
account while talking about methods of elaborating an artistic work. The first one
is linked to the process of creation—the way the artist creates his/her first draft.
The second aspect is related to a completed, edited work. At this stage, one should
talk about methods with the help of which the plot and characters are
consummated. Importantly, the creative process, whether it is linked to the
creation of an artistic work or to its interpretation, requires the same knowledge of
various methods and styles. A sophisticated interpreter uses the same styles and
methods of analysis and synthesis of the artistic images as a sophisticated artist.
According, the process of creation and consummation of an artistic work
comprises two classes of methods—reactive and selective. Reactive methods
would mean working with images or the means of their integration without
filtering and selecting them: the images are taken from the past as fixed structures.
It also means using cliché and common expressions as modules, rather than
finding a new way of creating associations and allusions. Selective methods in
general would involve elaborating new imagery based on the new ways of
integration.lxxvi

The combinational style is characterized by two major features. First, an
artist sets a well defined goal. Second, the process of achieving the goal is
complete and consistent. This style can be illustrated by Sir Arthur Conan Doyle’s
works.
Spontaneous as a style is typical for writers who claim that a creation of a
piece of literature is a completely inspirational process with a very vague
structure. In literature an example of such a style could be Nikolai Gogol’s story
“Nevsky Prospect” (1995), which describes an observation of random events that
happen at a certain spot on a street where the observer stands for a long time. This
style was also used in cinematography under the name film-eye (kino-glas in
Russian), offered by the great Russian movie director Dziga Vertov (18961954).lxxvii In painting, this style was widely used by Jackson Pollock (see more in
the Conclusion). However, no matter what the authors of the spontaneous style
claim, in actuality they combine different styles and methods with the emphasis
on spontaneous actions.
The positional style (predispositioning) is the major and most typical for
artists. Predispositioning requires a special explanation. This method is relevant to
situations where the direction of the system's development has been selected, but
where the path from the present state of the system to some future desired state
cannot be fully and consistently described. In this case the system's
predispositions need to be created
Literary criticism distinguishes between "narration" and "description."
Narration is linked to collisions, clashes, and dynamic plot development; while
description is concerned with the introduction of various images and lyrical
digressions that do not link directly to plot development. In attempting to
distinguish between these two styles in literature, Victor Shklovsky, a Russian
critic, introduced a new term "ornamental prose." While analyzing Andrey Bely's
prose, he proposed to distinguish between form (stroy) and swarm (roy).
Shklovsky wrote: " 'Swarm' designates a leitmotif of metaphors, while 'form'
stands for an object inherent in a leitmotif secured to the story line" (Shklovsky,
1990, p.180). Form (stroy) would mean a combinational style, for it is concerned
with plot development. Analogously, swarm (roy) alludes to the positional style,
with its comparatively vague intent and gradual development.

In general, the positional style is implemented via a strategic plan that should
not be confused with the program that is typical for the combinational style. A
strategic plan means that the elaboration of a piece of art has a final goal (or a
direction for development) but does not have complete and consistent linkages
between all steps. Indeed, the plan contains intermediate stages that are
represented as predispositions. In an extreme generated case, the predispositions
could be reduced to single material or positional components evaluated in semi
(partly)-conditional values. Sometimes a plan might be very vague and include
only the direction of development that integrates self-contained episodes.
An artist who mostly uses such plans starts “from the beginning,” elaborating
the piece step by step, guided only by a general vision. For this type, the plot is
not essential and the story arises as a result of relationships between characters
whose final destination is unknown to the author. As the great Russian writer,
Nicolai Gogol admitted more than once, his stories and novels grew from
numerous small details inherent in his characters and their world, not vice versa.
Even the plot for his famous novel, Dead Souls, was “given” to him by another
prominent Russian poet and writer, Alexander Pushkin, who was very good at
creation of plot. Ironically Pushkin subtitled his well-known poem, Eugene
Onegin, “a novel in verses” while Gogol called his novel Dead Souls “a poem.”
Many critics agree that poetry is a genre stays aloof from story-telling; therefore
even skillfully rhymed stories have never been considered genuine poetry.
It would be logical to assume, therefore, that poetry is not about rhymes and
meters but rather about the creation of a net of artistic images not linked into a
plot. A novel or short story can be written in such a style, using numerous
descriptions and digressions and introducing various characters without regard to
the plot. It does not mean, however, that all such works are distinguished by the
lack of plot. The plot can be present, but only as an “excuse,” as a “motif” for
characters’ existence. Such is the novel Dead Souls, with its primary intent of
inviting the reader to a gallery of diverse grotesque characters surrounded by
numerous things and objects whose symbolism is intended to enrich the reader’s
perception of the Gogolian universe. Such are Chekhov’s four major plays, whose
plots play a very conventional role, a fact that often confuses the audience trying
to grasp the meaning of vaguely shaped and slowly developing scenes.

Moreover, a plan can include descriptions, digressions, and episodes that are
remote from the main plot-line yet play an essential role in the formation of the
artistic space.
Gary Saul Morson has done fundamental research on the positional style of
War and Peace.lxxviii In his book (1987), Morson finds 150 episodes that do not
relate to the plot line. He reveals the role of the unnecessary and the insignificant
in the literary work related to the characters and to incidents devoting a whole
section to these digressions. He shows that from the point of view of
predispositioning, "the book stops rather than ends, there may be 'future
consequences' that we will never know" and that is why "the unnecessary is
necessary, the radically insignificant is radically significant" (pp.147-150).
Indeed, for the combinational reader’s mind, the pragmatic value of details
and descriptions that do not link directly to the development of the plot is zero,
and they are therefore redundant. For the positional thinker, on the other hand,
their presence is an enrichment of the artistic structure adding new meanings that
cannot be derived directly from the plot.
One has to keep in mind that passing through the set of various details,
descriptions, lyrical digressions, and so on often requires establishing
sophisticated associations and non-obvious, multi-step correspondences between
various textual elements. All this should eventually be integrated into new
wholeness.
Now let us compare combinational and positional styles in literature, using as
examplesthe works of Arthur Conan Doyle and O’Henry.
In both cases the outcome is the turning point of the stories, but if Conan
Doyle leads his reader through direct details, even if they are unknown in the
beginning, O’Henry creates inconsistency, introducing various often conflicting
characteristics. This requires his reader to ascribe weights to certain components
and then integrate them to evaluate characters’ predisposition. stories, Knowledge
of the outcome of the O’Henry’s, unlike Conan Doyle’s stories does not assist the
reader in finding a direct answer to why such an outcome took place. A detailed
analysis of O’Henry’s style will be provided later.
In general, though every particular artistic piece is distinguished by a certain
prevailing style, it is always a combination of methods and styles that forms the
work.

INTRODUCTION OF THE ARTISTIC MEANS
As V.Ulea states (2002), the difference between artistic and non-artistic
systems lies, first and foremost, in the creation of the implied space. In general,
the implied space is generated by the interpreter, whether he/she is a reader or
spectator or the actual author which attempting to integrate various metaphors,
allusions, end so on into a whole. Each writer has his own technique of creating
linkages between the space of action lxxix and the implied space; therefore, there
cannot be a general rule of “switching” from one level of abstraction to another.
As will be shown below, however, there is a methodology for establishing the
transitional steps from one space to another, which can be described as a search
for a “bridge” between the spaces and a further investigation of where it leads.
At this point, let us focus on the analysis of the artistic space, using three
examples taken from V.Ulea's portfolio.
We will start with the elaboration of the layers of a literary piece from a
simple case that concerns only one protagonist embedded in the space of action
and in the implied space. Analyzing Chekhov’s early short story “At he
Cemetery” (1884), V. Ulea notices that the question of transience and
timelessness becomes central to the story, which makes the reader think about the
myth of oblivion. Such images as the cemetery, the two fallen letters on the
inscription (“forgettable” instead of unforgettable”), and the meaning of the last
name of the main character, Mushkin (“a small fly”) suggest an association with
oblivion.
In the text, all these details acquire a symbolism of the eternal and the
momentary and reveal what kinds of creatures are predisposed to sinking into
oblivion. In this short story the implied space is less developed than in Chekhov’s
later stories and plays. Nevertheless, a sophisticated interpreter may find some
“traces” of the mythopoetic layer of this short-short story in order better to see the
richness of its artistic space. Thus, the analysis of this early short story sheds light
on Chekhov’s later poetics, in which the cemetery and death become a scale upon
which characters’ unconditional value is weighed and measured
While talking about O’Henry as a writer who widely used a positional style,
puzzling his readers with the unexpected outcomes, V. Ulea (2002) refers to the
mythological context of some of his works (pp.19-22). In “The Last Leaf” some

curious controversial allusions to different mythological figures arise in the
description of the main character, Behrman. On the one hand, the character is
associated with Moses through his beard, described in the story as “a Moses
beard.” On the other hand, he is associated with a satyr, again through his
appearance. Such a strange mixture of opposite features is in accordance with the
character’s temper, which is described as both patient and intolerant, sensitive and
sarcastic. Only in the end can one see that the beautiful is prevailing in this
character, who was an imp on the surface and a holy creature deep inside.
Thus, though the implications of the mythology are not elaborated into a
holistic picture in the story, the allusions to mythological personnages facilitate
assessment of the character’s predisposition. In the implied space the old artist
becomes a creature with an imp body and a Moses heart. His beauty is revealed,
first, in the implied space, where his predisposition for making a positional
sacrifice is developed. He rescues a young girl who is dangerously sick,
sacrificing his life (material component) in the name of beauty. All his life he had
claimed that he would create a masterpiece, and so he did by painting a leaf and
gluing it to the tree across from the window of a dying girl who believed her life
would stop with the last leaf torn off from the tree.
However, as V. Ulea states, the implied space is not about isolated
intertextual allusions but about a holistic picture created by the interpreter. Ulea
writes in her book (2002):
Using different styles and methods, the interpreter establishes efficient and
semiefficient linkages between artistic and nonartistic structures; as a result, new
objects appear to form an implied space. Both the implied space and the space of
action have a degree of abstraction; for the space of action, it would be a more
general view of its particular mechanisms of development, while for the implied
space, it would be an abstract representation of its concrete structures and their
interactions.” (p.23)

To this end, she refers to the analysis of Nikolai Gogol’s "Dead Souls",
approaching an excerpt from the novel from the point of view of its contribution
to the implied space.
A young adventurer, a certain Chichikov, with only a few pennies in his
pocket, decides one day to marry a rich girl from a good family. Toward this end,
he elaborates a plan to buy from landlords the names of their serfs who died a few
years ago. Chichikov reasonably assumes, that, since the tax authority renews all
documents only every ten years, his proposal will be beneficial for the landlords

who have to pay taxes for the deceased. So he embarks on a journey in search for
such landlords.
The excerpt below is put in the context of Chichikov's visit to a provincial
city and his appearance at the Governor’s evening party for the local
establishment— mainly functionaries. In the original text, an extended description
of various things precedes the narration of the important meeting. As is typical for
Gogol’s style, this description has nothing to do with plot development, nor does
it give any new information about other characters or Chichikov himself.
Edward Garnett’s (1936) translation is very close to the original: all details
are thoroughly kept, and their descriptions are in agreement with those of
Gogol.lxxx
On entering the room Chichikov had for a moment to screw up his eyes, for the
glare of the candles, the lamps, and the ladies’ dresses was terrific. It was all
flooded with light. Black coats flitted about, one by one or in groups, here and
there, like flies flitting about a sparkling sugar-loaf on a hot July day when the
old housekeeper breaks and splits it up into glistening lumps before the open
window; the children all look on, gathered round her, watching with interest her
rough hands lifting the hammer while airy squadrons of flies, floating on the
breeze, fly in boldly as though the house belonged to them and, taking
advantage of the old woman’s dim sight and the sunshine that dazzles her eyes,
cover the dainty morsels, here in scattered groups, and there in dense crowds.
Sated by the wealth of summer which spreads dainties for them at every step,
they fly in, not for food but to display themselves, to parade up and down over
the heap of sugar, to rub their hind legs or their front legs one against the other,
or to scratch themselves under their wings, or stretching out both front legs to
brush their heads with them, to turn and fly out again and to fly in once more in
new persistent squadrons. (pp. 20-21)

In this excerpt, the space of action is represented by the relatively remote
environment of a Governor's residence, the residence itself, and its close
environment. The material components of this space are full of objects: streets,
lanterns, the residence, barouches, the babble of postillions' cries, the salon,
lamps, candles, and apparel along with different kinds of human beings like
Chichikov, gendarmes, women, various functionaries, and landlords. The major
protagonists are the functionaries. As Gogol mentioned earlier, even landlords are
certain types of functionaries who have successfully completed their career. The
women are just complements to their husbands. Chichikov is an outsider.
Gendarmes are just outside facilitators. The relations between the environmental
externalities and the internalities of the residence itself are impressive opposites.

If the "broad streets are sparsely lighted with lanterns," the residence is
"illuminated as for a ball," and "on reaching the salon, the visitor actually found
himself obliged to close his eyes for a moment, so strong was the mingled sheen
of lamps, candles, and feminine apparel." All of these extreme opposites of light
are based on artificial sources and create a negative feeling.
The relations between the above-mentioned people, as material components,
arise from this quotation and are described later in the text. Such a vision of the
situation in the space of action allows us to say that its predisposition to
development is low, and that is the reason it is ugly.
In the excerpt above, the flies become a “bridge” that connects the space of
action to the implied space. In the former, the flies appear as a metaphor of “black
coats”— small groups of officials gathering here and there and promenading
around the ballroom. As the metaphor extends, however, the flies acquire the
features of fantastic creatures—fly-officials—and new material components
appear. First of all, this concerns a “sparkling sugar-loaf” around which the flies
are flitting. With the introduction of this new object (the sugar loaf), which has no
analogy in the first part of the comparison, the development of the implied space
begins.
Indeed, although the flies have “prototypes” in the space of action—the
officials—the sugar loaf appears to be an object pertaining only to the implied
space, with a broad field of meanings that should be supported and developed by
the subsequent analysis of other symbols. One possible interpretation could be
that the sugar loaf characterizes success and delight, which the fly-officials are
eager to suck from life.
This symbol of sweetness is followed by that of the old housekeeper, who
also lacks correspondence with the space of action. Moreover, the figure of the
housekeeper seems to be gigantic in comparison to that of the flies, signifying a
change in the proportions of the world of living beings to which fly-officials
belong. This change first, influences the scene in the space of action, making the
reader wonder about who would be such a “giant” for the officials; second, it
elevates the implied space to a new level of generalization, which one should
discuss by approaching the housekeeper’s character.
The position of the housekeeper suggests that this character is responsible for
order in the house and is the manager of that space. Her function of breaking and
splitting the sugar loaf, as well as the way in which she endows everyone with

some portions of success and delight, generates an association with a goddess of
fate. However, the housekeeper’s power is restricted by the sun, which dazzles the
old lady and thus does not allow her completely to determine the course of life in
the house.
Aside from the flies and the housekeeper, there are also children, who “watch
with interest” the housekeeper and the way she manages their space. Like the
housekeeper, the children have no prototypes in the space of action—they are just
notions, symbols generated in the implied space. Their proportions in comparison
to both the fly-officials and the housekeeper suggest their intermediate position in
the house. Filled with the idea of youth and curiosity, the symbolism of children is
associated with new forces appearing in the universe. With these entities a new
relational component is introduced; the contrast between the old lady and the
children can be interpreted as the contrast between the established and the rising.
The house itself conveys some essential symbolism enriching the structure of
the implied space. The room in which the housekeeper operates is described as
having “the open window”—a symbol of the world as an open-ended system.
Two things are emphasized with regard to the window: it lets the flies “fly out and
in,” and it gives an idea of the world beyond the house. The world outside of the
house is represented as extremely rich and beautiful, so that the house with the
sugar loaf is not the only place for the flies’ delight (the summer “spreads dainties
for them at every step”). This essentially reduces the authority of the housekeeper
and her supreme position as the ruler of the world. The flies do not depend on her
as a distributor of goods; they “fly in, not for food but to display themselves, to
parade up and down over the heap of sugar.” This is a parade of their
independence and freedom from pragmatic needs in the open-ended system that
generously produces a diversity of forms.
After the implied space is discussed, all the new notions are elevated to the
more abstract level of generalization. On that level, one can talk about the
universe as an open-ended system that constantly generates new driving forces
and extends the diversity of forms. That universe is represented as a semibalanced system that avoids destructive extremes (complete order and complete
disorder).
So all initial components (material and relational) in the symbolic layer have
unconditional values because they are not pragmatically linked with any particular
goal, and their balance is positive. Thus, we treat the implied space as a space that

has a great predisposition to development, that is, it is beautiful. On the other
hand, as previously mentioned, the space of action has a low predisposition to
development—it is ugly. And this predisposition could change its sign and
become beautiful if it changes in the direction shown in the implied space.
What does all this add to the understanding of the space of action? It seems to
us that the implied space here assists in answering, in general terms, the question
of why Chichikov does not succeed in achieving his pragmatic goals. Chichikov’s
vision of the world as a system that can be completely programmed is in
disagreement with the actual way the universe develops. Life rejects any attempts
to determine it, and it dazzles the programmer in the way that the sun dazzles the
old housekeeper, limiting her in her (futile) attempts to manage the house in a
complete and consistent way. Such an analysis suggests that the potential of
Chichikov’s world is very limited and poor, unable to develop, unlike the
potential of the surrounding universe.
Such a global approach to the concept of the artistic work is possible only
when all of its layers are analyzed and synthesized. After attaining a global vision,
one can see better the role of various details, descriptions, and the like. This
methodology allows an effective penetration of the system’s structure, including
that of the artistic system, with its sophisticated net of material and relational
components.
NOTES

12. ROMEO AND JULIET: OBSERVATION OF THE
WHOLE
This chapter is dedicated to the analysis of Shakespeare’s Romeo and Juliet along
with two famous screen versions by Franco Zeffirelly (1968) and Baz Luhrmann
(1996). The choice of this Shakespearean work was made by V. Ulea for our
course “The Art of Decision Making,” sine the questions of fate, chance, and
predisposition become the main subject of the play. In different interpretations as
represented by the two directors, present special interest for the current discussion
since they vividly demonstrate a crucial role of artistic means in the evaluation of
characters predispositions.
This broad analysis of Romeo and Juliet should reveal the interaction
between the space of action and the implied space in order to elevate one’s
understanding of the artistic space through the analysis and synthesis of certain
artistic structures forming the core of beauty in the artistic work.
Each work will be approached from the point of view of its space of action,
implied space, and artistic space.
It should be noticed that some characters can be better represented in others
in another; after all, sophisticated relationships between the spaces are researched.
That means that one should expect a certain imbalance concerning the proportions
of the discussion of characters in different spaces. Such an imbalance is normal –
it is in accord with the creative imbalance of the artistic work.
The analysis of a predisposition of each particular piece will be done in
accordance with the methodology proposed in this book. All characters and
objects whose description or visual representation is given will be approached
from the point of view of their material and relational components. The evaluation
of each component will accompany the analysis. The following material
components will be considered in regard to the three pieces: the outer look, the
inner qualities such as character, ability, will, energy, and skills; and the visual

representation of the city—all will be the subject of the analysis of the material
components.
The following relational components structuring the characters’
predisposition will be considered: sensitivity, decency, peacefulness, dynamism,
and type of mind (philosophical, romantic, ...).
In addition to the relational components inherent in the characters’
predisposition, we will also discuss the relationships between different characters’
friends and enemies (the outer relational components). These outer components
will be treated as relational components of the society, not of an individual. The
main discussion, therefore, will concern the influence of the inner quality of a
character on the relationships developed in his/her society. At this point, the
question regarding Romeo and Juliet’s ability to become the ideal for their society
will be analyzed in detail in regard to each particular piece.
To preserve the natural rhythm and fluency of the current research, in the
next paragraphs we will avoid making comments on the technique of our analysis
so as not to interrupt the train of assertions. This is done exclusively to facilitate
one’s better adjustment to the proposed concept of study. Comments concerning
the methodology of our study should be kept in mind, however, while reading the
remainder of this chapter.
SHAKESPEARE’S PLAY
The Space of Action
Generally speaking, the space of action in the play is represented as a mixture
of cocky, explosive tempers and witty minds. Showing the very first dialogues
between the fighting characters, Shakespeare makes us fall in love with that place,
dangerous yet very artistic and imaginative. A predisposition for Romeo and
Juliet to be eventually heard in their fighting environment is created through
various characters, who are sensitive and clever. Besides, not all of them enjoy the
fights in the streets. Even on the level of the two households, one can see the same
diversity of attitudes. For instance, if the old masters instantly take their swords to
fight each other, they do not transfer their hatred to the children. The old Capulet
forbids Tybalt to fight Romeo at the party, praising the son of his enemy for his
good temper and benevolence.
CAPULET

Content thee, gentle coz, let him alone;
He bears him like a portly gentleman;
And, to say truth, Verona brags of him
To be a virtuous and well-govern'd youth:
I would not for the wealth of all the town
Here in my house do him disparagement:
Therefore be patient, take no note of him:
It is my will, the which if thou respect,
Show a fair presence and put off these frowns,
And ill-beseeming semblance for a feast.

(Act I, 5)

This does not mean that the old Capulet would necessarily accept Romeo as
his son-in-law, but it does mean that a predisposition for a more tolerant attitude
toward the next generation is created.
The main protagonists, Romeo and Juliet, become the acme of the space of
action. It is commonplace to say that both had beautiful appearances and never
participated in the feud. So let us omit these common observations of the two
characters in order to focus on their features, which have not received the proper
attention in literary criticism. For instance, while Romeo’s inconstant behavior
has been broadly discussed, his deep philosophical nature has been left in shadow,
leading critics to the wrong conclusion about this character’s swift change from
one beloved to another. It would be a simplification to say that Romeo falls in
love with Juliet because he is inconstant. Coming from this premise, some critics
assume that if the lovers did not die Romeo would abandon Juliet as easily as he
abandoned Rosaline. It seems that nothing can be further from the meaning of the
play.
In his conversation with Benvolio, Romeo tries to explain to his cousin his
main concept of beauty, analyzing his first love, Rosaline, who, he feels, cannot
become the woman of his life.
ROMEO
(…) O, she is rich in beauty, only poor,
That when she dies with beauty dies her store.
BENVOLIO
Then she hath sworn that she will still live chaste?

ROMEO
She hath, and in that sparing makes huge waste,
For beauty starved with her severity
Cuts beauty off from all posterity.
She is too fair, too wise, wisely too fair,
To merit bliss by making me despair:
She hath forsworn to love, and in that vow
Do I live dead that live to tell it now.

(Act I, Scene1)

Romeo’s ideal of beauty is linked to dynamism, which is a necessary
condition for beauty. Therefore the frozen beauty of Rosaline, Romeo’s first love,
is soon changed by the true beauty of Juliet, whose genuine beauty is
accompanied by dynamism. It is not by chance that she is compared to the sun –
the symbol of life.
O, she doth teach the torches to burn bright!
It seems she hangs upon the cheek of night
Like a rich jewel in an Ethiop's ear—
Beauty too rich for use, for earth too dear.
So shows a snowy dove trooping with crows,
As yonder lady o'er her fellows shows.
The measure done, I'll watch her place of stand
And, touching hers, make blessed my rude hand.
Did my heart love till now? forswear it, sight!
For I ne'er saw true beauty till this night.

(Act I, Scene 5)

The notion of the ideal beauty that is linked to dynamism as its necessary
condition, introduced by Romeo, creates an opposition to the notion of universal
ugliness expressed in Mercutio’s monologue, which will be discussed in detail in
regard to the implied space of the play.
Romeo’s philosophical mind is accompanied by his rich intuition. Unlike his
careless friends, he feels danger from the forthcoming events, and he is the one
who opposes the decision to attend the party at the Capulet house. Romeo feels
that the consequences of this action could be negative, but he is only mocked by
his dear friends, who do not want to lose a chance to have fun.

But his philosophical mind is not mature. He mainly sees the world as a
combination of extremes. He is puzzled because of his inability to see
intermediate stages and, thus, to know how one extreme becomes another.
O brawling love, O loving hate,
O anything of nothing first create!
O heavy lightness, serious vanity,
Misshapen chaos of well-seeming forms…

(Act I, Scene 1)
Romeo’s harsh emotional behavior linked to his local decisions echoes his
view of the world that can drastically change in a blink of an eye. Take the
episode in the church where Romeo and Friar Lawrence are waiting for Juliet
(Act II, Scene 6) on the eve of the marriage of Romeo and Juliet. Friar Lawrence
says,
So smile the heavens upon this holy act
That after-hours will sorrow chide us not.

Romeo replies in the following way,

Amen, amen. But come what sorrow can,
It cannot countervail the exchange of joy
That one short minute gives me in her sight.
Do though but close our hands with holy words,
Then love-devouring death do what he dare,
It is enough I may but call her mine.

Such emotional behavior is very dangerous because emotions are oriented to
local decisions. In the domain of animals these local decisions are often correlated
with a global solution. But in people, emotions being natural things, are not
adjusted to the artificial environment (see more about this last statement in
Chapter 10).
Romeo’s thinking is a mixture of his philosophical and religious beliefs.
…O, here
Will I set up my everlasting rest
And shake the yoke of inauspicious stars

From this world-wearied flesh.

(Act V, Scene 3)

This explains why, despite his intuition giving him warning, he never listens
to it. We take the risk of saying that Romeo’s philosophical mind is not wellbalanced and could be treated as an eclectic mixture of rough intuition, mystical
beliefs, and hidden desires. The following monologue uttered on the eve of the
entrance to the party illustrates some of these statements:
I fear, too early: for my mind misgives
Some consequence, yet hanging in the stars,
Shall bitterly begin his fearful date
With this night's revels; and expire the term
Of a despised life closed in my breast,
By some vile forfeit of untimely death.
But he that hath the steerage of my course
Direct my sail! On, lusty gentlemen.

(Act I, Scene 4)
Yet Romeo is not a puppet in the hands of the outer forces, whoever they
may be. He is an active person who always makes a choice. Take the previous
example concerning Romeo’s attendance to the party. He follows his friends in
spite of the warnings from his intuition and beliefs. But he chooses a certain role
during his stay at the party. He refuses to dance and decides to play the role of
torchbearer.
A torch for me. Let wantons light of heart
Tickle the senseless rushes with their heels,
For I am proverbed with a grandsire phrase:
I'll be a candle holder and look on,
The game was ne'er so fair, and I am done.

(Act I, Scene 4)
Thus, in the space of action, this character has free will and is strong enough
to follow his dreams disregarding any obstacles.
Like Romeo, Juliet also is distinguished by a philosophical mind that helps
her formulate some basic principles for human relationships. At this point, she is

the first and the only one in her society who speaks about the unconditional value
of man as such. Her monolgue on the balcony becomes a turning point of the
play, for here she for the first time makes her statement about the way a man
should be treated in society.
What's in a name? That which we call a rose
By any other name would smell as sweet.
So Romeo would, were he not Romeo called,
Retain that dear perfection which he owes
Without that title. Romeo, doff thy name,
And, for that name, which is no part of thee,
Take all myself.

(Act II, Scene 2)

Juliet's statement is that a decent person should be treated with respect
regardless of his belonging to a certain religious or ethnic group. Perhaps, she
inherited such thinking from her father, who, as we discussed above, demonstrates
his respect for Romeo. It even seems that Juliet's father could have become a
better choice to open up her feelings than was Friar Lawrence, whose local
pragmatic thinking did not allow him to treat feelings as independent variables.
Indeed, trying to help the two lovers, Friar Lawrence does not understand the
meaning of unconditional love. He must see pragmatic reasons before justifying
Romeo’s love for Juliet, otherwise he would not be able to support it. Therefore,
he becomes vexed and even angry at first when Romeo tells him about his
decision to marry the daughter of his parents’ enemy. The feeling as such means
very little to Friar Lawrence unless he sees how to apply it to the current situation.
But as soon as he does, he makes a 180-degree turn. At this point, he resembles a
mediocre politician who tries to squeeze an ideology from a piece of art and
otherwise would not even touch it. By the same token, as soon as Friar Lawrence
finds a way he can manipulate the relationships in his society, he immediately
changes his attitude concerning Romeo and Juliet.
In one respect I'll thy assistant be;
For this alliance may so happy prove,
To turn your households' rancor to pure love.

(Act II, Scene 3)
The change in Friar Lawrence’s attitude, however, does not help the lovers
but only complicates the whole issue since Friar Lawrence is a very primitive
decision-maker – a part that will be discussed in detail in the section dedicated to
the artistic space of this work.
Two basic points of Friar Lawrence’s philosophy expressed in his monologue
may of interest for further analysis of the psychology of this character that ends in
a fiasco.
Within the infant rind of this small flower
Poison hath residence and medicine power:
For this, being smelt, with that part cheers each part;
Being tasted, slays all senses with the heart.
Two such opposed kings encamp them still
In man as well as herbs, grace and rude will;
And where the worser is predominant,
Full soon the canker death eats up that plant.

(Act II, Scene 3).
The first statement that should be discussed here concerns the Friar’s
knowledge of how to keep the right proportions of herbs in order not to turn them
into a poison. Apparently, his knowledge is enough for healing, because he
knows what “the worser” is and how to prevent it from becoming “predominant.”
In social life, however, he does not succeed because of his truly Machiavellian
philosophy of the goals and the means. He is convinced that
Virtue itself turns vice, being misapplied;
And vice sometimes by action dignified.

These two lines become a leitmotif of the Friar’s behavior, which is based on
deceit. The reason he fails is not because his decent intent has been “misapplied”
but because his plan is based on a lie – a positional component with negative
value. As the reality shows, his noble goal cannot be dignified by his “action” –
bad means ruin his good intentions. Thus, such a simplistic, pragmatic reasoning
for his action based on deceit cause everyone the loss of two pure souls.

The Implied Space
In the three works, the implied space is partly represented as mystical space
— it deals with religious symbols and customs and, most important, can be
reached exclusively through spiritual transformations. In Shakespeare’s play, the
idea of the implied space is mainly conveyed through the Prologue, Romeo’s
monologue, and Mercutio’s monologue about Queen Mab. The existence of
supreme forces managing the lovers’ fate is briefly introduced through the
Prologue.
From forth the fatal loins of these two foes
A pair of star-crossed lovers take their life.

Though the idea of fatality is conveyed through these verses, the whole
Prologue sounds rather like a “synopsis” for the reader or spectator who is going
to spend time watching a “two-hour” performance with various characters.
It has more likely a practical reason— to tell the spectator what the whole
story is going to be about rather than to convince him that the end is
predetermined. As a matter of fact, the chorus in Greek literature was not an
oracle who could predict the outcome. Its role was to provide the spectator with
one of the possible interpretations of the events shown in the play.
It is not only the chorus but the protagonists themselves who interpret the
events in accordance with their own vision of the world. For example, to Romeo,
it is the leading role of supreme forces, fate or chance, that rules people’s lives.
As has been mentioned in regard to the space of action, Romeo often refers to
stars or fortune while choosing which way to go.
I fear, too early: for my mind misgives
Some consequence yet hanging in the stars
Shall bitterly begin his fearful date
With this night's revels and expire the term
Of a despised life closed in my breast
By some vile forfeit of untimely death.

(Act I, Scene 4)

Thus, in the implied space, this character is the only one connected to the
mysterious world of fate through his intuition.
Another character providing us with the notion of the underworld is
Mercutio. He, however, is not connected spiritually to that world. His monologue
about a fairy Queen Mab seems to be a joke that he tells to cheer up his friends
and mock Romeo’s premonitions. Nevertheless, it becomes the bridge between
the space of action and the implied space, transferring the reader to the
imaginative world of fairy creatures influencing people’s fate.
MERCUTIO. (…)
Her chariot is an empty hazel-nut
Made by the joiner squirrel or old grub,
Time out o' mind the fairies' coachmakers.
And in this state she gallops night by night
Through lovers' brains, and then they dream of love;
O'er courtiers' knees, that dream on court'sies
straight,
O'er lawyers' fingers, who straight dream on fees,
O'er ladies ' lips, who straight on kisses dream,
Which oft the angry Mab with blisters plagues,
Because their breaths with sweetmeats tainted are:
Sometime she gallops o'er a courtier's nose,
And then dreams he of smelling out a suit;
And sometime comes she with a tithe-pig's tail
Tickling a person's nose as a' lies asleep,
Then dreams, he of another benefice:
Sometime she driveth o'er a soldier's neck,
And then dreams he of cutting foreign throats,
Of breaches, ambuscadoes, Spanish blades,
Of healths five-fathom deep; and then anon
Drums in his ear, at which he starts and wakes,
And being thus frighted swears a prayer or two
And sleeps again.
This is that very Mab
That plats the manes of horses in the night,
And bakes the elflocks in foul sluttish hairs,
Which once untangled, much misfortune bodes:
This is the hag, when maids lie on their backs,
That presses them and learns them first to bear,
Making them women of good carriage:
This is she—

(Act I, Scene 4)

In his monologue, Mercutio provides the idea of a magic “virus” causing
madness and evoking base passions in humans. This “virus,” however, does not
take over Romeo and Juliet, who have never been subjected to lust or other
destructive desires. It is not by chance that Romeo appears at the party in the
costume of a pilgrim and his first kiss is a kiss of a crystal soul that has finally
found the ideal beauty.
In the implied space of Shakespeare’s play, Romeo is a pilgrim—one who
embarks on a quest for something conceived of as sacred (American Heritage
Dictionary of the English Language, 1992). Those who ignore that allusion will
always treat Romeo’s character on the very superficial level of the space of
action, not even considering his philosophical monologues about love and beauty.
The allusion to pilgrimage is extremely important for our understanding of the
implied space in which “inconstant” Romeo attains the features of a traveler
searching for his sacred ideal, whose meaning he clearly formulates in his
conversation with Benvolio. The implied space, therefore, essentially enriches the
reader’s understanding of Romeo’s character and his sacred relationships with
Juliet.
Some things can be explained only superficially or not at all if they are
considered exclusively in the space of action. This concerns, first of all, the scene
when Romeo first sees Juliet. His immediate excitement is treated in literary
criticism as an infatuation of an immature boy who was recently in love with
someone else. Indeed, no word is exchanged between them, no look, but he is
already claiming that he has finally found his ideal. Even those who agree upon a
deeper nature of Romeo’s character in the space of action are still puzzled with
this swift statement that has no motivation. However, as soon as the analysis is
shifted to the implied space, the reason for Romeo’s change becomes clear: as a
pilgrim Romeo “recognizes” Juliet with his inner vision that opens to him the
sacred universe concealed from others.
The allusion to pilgrimage plays a considerable role in the plot development.
In accordance with the history of pilgrimage, to escape religious persecution
pilgrims move from one place to another. This pattern becomes vital for the plot,
influencing both the space of action and the implied space. So if in the space of
action Romeo must move to Mantua to escape punishment, in the implied space
he must take his Juliet to a better place where their love would be preserved

forever. So they move to the space of the eternal beauty, which in the play is
rather the space of human thought than a mystical space of posthumous existence.
Monuments that will be erected and legends that will be created form that space
of artistic imagination and creativity to which Romeo and Juliet belonged by
birth.
The Artistic Space
Regarding the characters’ position in eternity, from the structural point of
view it can be represented as a pyramid with Romeo and Juliet at its apex. That
means that the society and the lovers speak the same language, there is no gap
between them, and this makes it possible for Romeo and Juliet to become the
ideal for their society. Though they are situated on different levels of the pyramid,
they still belong to the same vertical.
From the functional point of view, Romeo and Juliet play the role of a
guiding light for their society. At the end of the play, Montague praises Juliet and
says, “I will raise her statue in pure gold” (Act V, scene 3). Capulet, in turn,
praises Romeo and promises the same thing to his father.
From the operational point of view, love becomes an everlasting, invigorating
stream luring those who walk toward that ideal. As Juliet says herself,
My love as deep; the more I give to thee,
The more I have, for both are infinite.

(Act II, Scene 2)
From the point of view of the operator, Romeo and Juliet elevated the
mentality of their society to a new level of thinking, revealing a significant role of
unconditional values.
From the point of view of genesis, the society of Verona travels a long and
difficult road from following a destructive model of behavior to achieving a
constructive ideal.
(The same can be applied to Zeffirelli’s artistic space.)
Now consider the second aspect of the artistic space, namely the characters’
decision-making in their struggle with outer forces. As mentioned, the outer
forces in the play are represented through the chorus and the characters’
monologues, which suggest that there was a plan to destroy the lovers. Some

critics who pay exaggerated attention to the role of external factors, chance or
fate, even think that it was more than a plan and that the whole tragedy was
programmed from beginning to end. Northrop Frye writes: "The sense of a fateful
order symbolized by the 'inauspicious stars' dominates Romeo and Juliet, though
it is rare in Shakespeare as a whole" (p.46). The text, however, contains much
more detail suggesting that the tragedy is not about a predetermined fate of
humans, but about the characters’ inability to evaluate a predisposition and to
make proper decisions. In actuality, the entire play is an excellent textbook about
different types of decision-makers acting in an explosive environment.
The understanding that the implied space is not mystical allows one to switch
focus from fate to the characters themselves. For instance, one can assume that
fate in Romeo’s case is an incarnation of his own hidden desires that he cannot
reject. As the analysis of Romeo’s predisposition in the space of action reveals, it
is very much in his nature to imagine things and to make up his own version of
the world. So when he does not want to listen to his intuition, he ascribes
everything to a fate that in the artistic space is nothing but the other side of his
own impulsive self, pushing him to taste the “forbidden fruit.”
By the same token, the analysis of Friar Lawrence’s predisposition in the
space of action allows one to switch the focus from misfortune to the analysis of
this character as a decision-maker. It should be noted that, regardless of his
philosophical mind and good intentions, Friar Lawrence is represented as a very
bad decision-maker, who simply applies his approach to herbal healing, knowing
how to make certain recipes for sophisticated situations which involve human
beings. Most important, he does not know how to evaluate a predisposition of a
situation, including the predisposition of those with whom he deals, namely his
young friend Romeo, whom he has known all his life. This explains why, after
secretly marrying the two children, he lets them go, instead of keeping them away
from the explosive environment.
Obviously, Friar Lawrence does not realize what kind of predisposition he
creates with these two equally dangerous acts—the act of marriage and the act of
sending the young people back to their hostile environment. Perhaps, he thinks of
Romeo in probabilistic terms, knowing that he has never been involved in fights
and, that thus, there is a very small chance he would be engaged in any aggressive
activity now. The probabilistic approach, however, does not work in unique
situations. The situation in Romeo and Juliet is unique because the lovers belong

to the hostile households and become new “products” never seen before on
Verona’s “market.”
After marrying Juliet, Romeo becomes an unknown object – "MontagueCapulet." The whole situation becomes confusing, because of Romeo's new
appearance that puzzles everyone. Thus, the confusion influences the protagonists'
behavior and predisposes the situation to trouble. Indeed, Mercutio cannot
understand why Romeo did not answer properly to Tybalt's insults. Romeo's
politeness makes him even more furious and ready to fight with Tybalt for his
humiliated friend. Thus the confusion and uncertainty of Romeo's new quality
makes a predisposition of the situation even worse. The next confusion is Tybalt's
unintentional stabbing of Mercutio. Since Romeo does not yet feel as deeply
connected to Capulets yet as deeply as he does to his friends, he naturally forgets
his new status as Capulet's "relative," and avenges his best friend's death.
Thus, in calculating the predisposition of this situation, we would take the
following characteristics: the hostility on the streets (-10 points), Romeo's friendly
character (+8), Romeo's emotional instability (-10), Romeo's attachment to his
friends (-10), and Romeo's attachment to the Capulets (+5). In accordance with
this, the predisposition seems to be highly dangerous and no special interference
of the outer forces is required to make it a tragedy.
Still, Friar Lawrence would have avoided some major mistakes if he at least
had considered the probabilities of the situation. First of all, he should not have let
Romeo and Juliet go after the marriage. He had to protect them from the street—
the most dangerous place for a male in Verona, especially for the son of one of
the enemies. He should have hidden them in his church until he had revealed
everything to their parents. It was possible.
The second mistake concerns Friar's attempt to send a letter to Romeo. There
is an epidemic of plague in the area appearing in different places. In sending his
messenger with a letter to Romeo, Friar Lawrence should have foreseen that
anything might happen on the road. But he does not think even probabilistically;
as a result, his messenger is stopped because of the quarantine. However, Friar
Lawrence has at least two more choices that could averted tragic consequences.
First, in thinking of the probability of the situation, he could send a second
messenger, for example, one of Romeo’s friends, via a different road. Also he
could realize that Romeo's friends would try to inform him about Juliet's “death.”

And in realizing such a probability, he could inform that friend of Romeo about
the real state of affairs.
The next choice that Friar Lawrence does not exercise correctly relates to his
coming to the Capulets' tomb. Friar Lawrence could have come to the monument
sooner, being guided by the realization that anything could have happened in such
an unusual situation. Thus, even in thinking probabilistically, Friar Lawrence
could avoid some crucial mistakes. In regard to predispositioning, like the
"Capulet-Montague" Romeo, the "alive-dead" Juliet is a "unique" object— there
is no experience of appraising it. Alive, Juliet is taken for dead, and everybody
behaves to her as if she is dead. Even thinking probabilistically, one can say that
if a living person is taken for dead it can be dangerous for the person.
In knowing that, Friar Lawrence has to make a clear decision about how to
deal with the disconnected systems of values. Obviously, to resolve the situation,
Friar Lawrence has to break the stereotype of Juliet's “death” for some people. Of
course, there would be a certain risk, but Juliet's life is already at a great risk. For
instance, the messenger from Friar Lawrence is also under the impression that that
Juliet is dead. For him, therefore, it does not matter whether the message is
delivered to Romeo sooner or later. If Friar Lawrence had taken into his
confidence, it would have changed the messenger's behavior and he would have
attempted everything possible to reach Romeo in time.
Friar Lawrence does not do anything to reveal Juliet's real state to the people
he involves in his plans. Moreover, he himself behaves as if she is dead. He
leaves her in the crypt as one leaves only the deceased. But if he thought of her as
of alive, he would stay with her until her awakening.
We see the next important mistake of Friar Lawrence in his evaluation of the
two lovers. Having his positional goal to reconcile the families, Friar Lawrence
gives Romeo and Juliet high unconditional value. In his dreams, they take part of
the most important factor for reconciliation of the families. He says: "this alliance
may so happy prove / To turn your households' rancor to pure love."
In terms of chess Romeo and Juliet are “pieces of the first rank” (non-pawns).
Yet, Friar Lawrence manipulates the young lovers as if they are pawns. Romeo
and Juliet take the part of means in this game; otherwise he would try to save
them as important “pieces.” This inability to realize his positional goal, to
correlate different levels of unconditionality, causes Friar Lawrence his tragic
failure.

To conclude, the play reveals, though indirectly, some ways to avoid the
tragic outcome. The tragedy is predisposed but not predetermined. The
speculations about fate and chance in the play are rather characteristics of those
through whom they are conveyed. Shakespeare creates numerous predispositions
in the play that could have been appraised by Friar Lawrence. For example,
before Friar Lawrence began to undertake something, he could have considered
the situation by using some relational components, such as:
1. Proximity— remoteness.
The “enemies” live in the same city which determines the frequency of their
conflicts.
2. Permeability— closedness.
The householders do not erect any borders between their possessions. They
also do not make any difference in their clothes to help distinguish the “enemy.”
Of course, they do not have on any identification marks.
3. Compatibility— incompatibility.
The householders had a religion disagreement, which was the most important
problem of incompatibility at those times.
4. Mutuality— preponderance.
There are no urges toward numerical superiority and no struggle of sphere of
influence.
5. Explorability— traditionality.
There are no other explanations about the character of the hostility but its
traditionality.
6. Sensitiveness— irresponsibleness.
The “leaders” are “sensitive” to the quarrels. They are involved in them.
7. Jumpiness— smoothness.
The hostility can be characterized by “jumpiness.” It is determined by the
characters who are predisposed to fighting.
8. Mobility— stationarity.
The hostility is stationary.
9. Substitutionality— irreplaceability.
All the participants have alternatives not to be involved in quarrels.
10. Mediality— laterality.
No one takes into account the prince of Verona's fighting prohibition. The
people also do not obey their leaders.

11. Tributary— distributary.
The “enemies” are distributed around Verona.
12. Versatility— one-sidedness.
The hostility has no specific field.
13. Monopolization— influencelessness.
The Prince of Verona is presented as a person who has the power to judge.
14. Diversity— uniformity.
There is little doubt about the only method of solving the problem of the
hostility. Probably, for such heroes as Tybalt, Juliet's marriage is not to be an
obstacle to proceed with the fighting.
15. Orderliness— disorderliness.
There are no tactics or strategies elaborated by the leaders. The hostility goes
on spontaneously.
16. Reversibility— irreversibility.
The hostility has a predisposition to be reversible.
All this suggests that having talented decision-makers would help
tremendously to win the situation. The heroes were “free” in making their
decisions. The tragic outcome is a result of the decisions they make rather than a
manifestation of the mysterious “Fate. As the text analysis reveals, Shakespeare
gives his protagonists “freedom” to reach different solutions. He arranges each
situation in such a way that it carries predispositions to solve the problems in
various ways.
In general, the main protagonists behave in a style that we propose to call
disjointed radicalism vis-à-vis the well-known style of disjointed incrementalism.
This is applied both to Romeo and Juliet and to Friar Lawrence as their mentor.
Disjointed incrementalism assumes that local decisions are taken as a vector
of small and independent changes to avoid irreversibility. Disjointed radicalism,
at this point, would mean that disjointed decisions are radical and may involve
both positive and negative means, which are likely to result in irreversible
negative changes as happens with Romeo and Juliet.

ZEFFIRELLI’S VERSION
The Space of Action
Zeffirelli’s space of action is a space that combines apparently beautiful
appearances with destructive behavior of characters. His Verona, however, is not
a city of extremes like Luhrmann’s Verona Beach. Zeffirelli finds a way to
introduce a degree of beauty in both spaces forming his artistic space, and this
creates a predisposition to a future positive change in the society. At the Capulets’
party, the camera thoroughly “researches” the faces of the guests, whose features
and expressions are reflections of Renaissance paintings. At the same time, the
outer appearance is not always in harmony with the inner state of the characters,
who are often engaged in wild action. The question arises: is the world of the
Renaissance a mask under which the brutal nature of beasts is hiding or is it an
ideal for which the human race is aiming, trying to overcome the beast living
inside?
It seems that for Zeffirelli it is the latter, and the director establishes the
degree of beauty for his characters, avoiding primitive contrasts. Concerning the
space of action, the degree of beauty is introduced through the characters’
intellect. All fights and duels are directed in such a way that they are about
spilling not blood but witty jokes. The crowd reacts vividly to witticisms of the
fighters, applauding when the quips are great. This especially concerns the duel
between Mercutio and Tybalt, which, first and foremost, an intellectual duel of
two famous wits. Unlike in Luhrmann’s version, where the same dialogues sound
like vulgar street jokes, in Zeffirelli’s, this duel is a struggle of two bright minds
balancing on the cutting edge.
Importantly, the exchange of witticisms is going on not only through words
but through actions, too. The two fighters do not simply cross their swords – they
perform very funny mises en scène as if they are great comedians. Not only
friends, but enemies as well appreciate the humor of their foes. They react with
excitement to the jokes from both sides, and the metaphor for this is that the
intellect will win over animal instincts and the feuding sides will reconcile.
Therefore one can say that beauty in Zeffirelli’s version is linked exclusively with
the human intellect capable of generating ideals, which, eventually, will overcome
primary passions still inherent in humans.

The main protagonists in Zeffirelli’s version are represented as highly
emotional and very sensitive types. One need only remember the Prince (Robert
Stephens), who is almost crying when Mercutio is dead and who is in deep sorrow
at Romeo and Juliet’s funeral, to see how much he is involved in his citizens’ life.
Obviously, Stephens' Prince is too impetuous to foresee all the unfavorable
consequences of his actions. Unlike Vondie Curtis— Hall's Prince (in
Luhrmann’s version), who personifies a faceless official nature, Stephens'
protagonist is deeply involved in which is happening; he has personal sympathies
with and attachments to the characters, and this leaves him torn between duty and
empathy. Impulsively, Stephens' Prince makes rash decisions with frenetic
energy— he is either enraged or in desperation, and there is never time for
contemplation.
The Prince (Robert Stephens), resplendent in his glory, raises his hand to get
the attention of the fighters. Instead, his hand serves to shield him from a
dazzling, blinding sun. Ironically, this gesture of power intended to subdue the
crowd is transformed into a gesture of self-defense. The symbolism for such
transformation is that the ruler, in affirming his position, must have global vision
to secure himself so as not to be toppled in an instant.
Also, Milo O'Shea’s Friar Lawrence is not the reasonable pragmatic type
represented in Shakespeare’s play. O'Shea plays a very sensitive, imaginative
type, a dreamer who is highly emotional and honestly believes in miracles. It is
not reason but his excited imaginative nature that whispers to him a new fairytale
about how mankind can be reunited in unconditional love. When he looks at the
statue of Christ in his chapel he feels sublime; his eyes shine and he smiles as if
he hears a voice that whispers something exciting to him. So he runs toward his
dream, but— alas!— he stumbles and almost falls down – a metaphor for Friar’s
inability to see clearly under excitement. This way a predisposition to Friar’s
failure is created. All his further behavior is a behavior of an idealist who does not
seem to realize the dangerous consequences of his risky actions.
Friar Lawrence as played by O'Shea is a dreamer rather than a rational
decision-maker. All of his words are immediately transformed into exciting fairytales with happy endings. Inspired with his own speeches, he does not suppress
but rather fires his listeners' imagination. His fantasy concerning Romeo's
triumphal return to Verona comforts the desperate young man, and excited by the
picture of her reunification with Romeo, Juliet runs to drink the sleeping potion

containing the promised salvation. Moreover, Friar Lawrence himself becomes
captivated by his imaginary projects. His submersion into the imaginary world he
creates is so deep that he forgets reality: his inappropriate smile at Juliet's funeral
indicates his complete unconcern with the real state of affairs. The scene at
Juliet’s funeral is a vivid example of how far from the reality that storyteller is.
When the Friar approaches the coffin, he suddenly forgets the somber occasion
and a happy smile lights up his joyful face. In his mind, he has overcome all the
difficulties and he is already celebrating the happy ending.
Leonard Whiting’s Romeo does not possess the philosophical mind inherent
in O'Shea’s counterpart. He does not have those thoughtful monologues about
love, life, and beauty, and he does not speculate about the extremes ruling the
world. This Romeo is a Romeo of spontaneous actions, very close to the
traditional interpretation of this character. His lack of thoughtfulness is
compensated with rich intuition and sensitivity. His extremely dynamic nature
reacts immediately to another dynamic creature, Juliet, immediately recognizing
in her his ideal. Olivia Hussey’s Juliet appears among other beauties that have
came down from Renaissance paintings. Among them she is an immature girl
who, it seems, has not yet learned etiquette: the way she moves, smiles, and looks
at people is not the way all other the beauties behave. She is different in the sense
that her face is not covered with the mask of certain rules as befits an experienced
woman. She is extremely open and fresh, unlike everybody at the party. It is not
only her indisputably remarkable beauty but also her unpretentious dynamic
behavior that immediately attracts and Whiting’s Romeo.
Thus, Hussey’s Juliet appears as something new for her environment. With
her informal way of acting she becomes a sign of a change. Her uncommon way
of expressing her feelings becomes a turning point in understanding the concept
of this character in Zeffirelli’s screen version.
And therefore thou mayst think my 'havior light:
But trust me, gentleman, I'll prove more true
Than those that have more cunning to be strange.
I should have been more strange, I must confess,
But in truth, fair Montague, I am too fond,
that thou overheard'st, ere I was ware,
My true love's passion: therefore pardon me,
And not impute this yielding to light love,
Which the dark night hath so discovered.

(Act II, scene 2)
Hussey’s Juliet emphasizes that unorthodox way of revealing her true love,
without pretending. In her monologue, she deliberately stresses the fact that her
behavior is in disagreement with the etiquette accepted by her society. Hussey’s
irony concerning those pretentious girls who “have more cunning to be strange” is
apparent. Her behavior at the party predisposes perfectly well that part of her
monologue on the balcony. Hussey’s Juliet can hardly hold her ironic smile while
looking at Rosaline, who listens to the song with a picturesquely turned head,
enacting melancholy in public. In this way Juliet’s predisposition to non-standard
behavior is conveyed.
Hussey’s Juliet appears to be a change herself in that society seized with the
traditional split of “foes” and “friends.” At the same time, she acts in accordance
with the moral accepted in her society, and she lets Romeo know that, regardless
of her openness her behavior is not “light,” she is decent and fair, and she has her
dignity. Such a successful combination of positive traditional values and a
tendency to change some canons elevates Juliet to the level of legend. Eventually,
adherence to the same basic moral rules makes Romeo and Juliet the ideals, not
aliens, to their society.
The Implied Space
The implied space in Zeffirelli’s screen version is elaborated through some
visual images related to light and darkness. At the beginning, contrasts of light
and darkness may seem to be an orthodox opposition of good and evil. However,
in applying this traditional metaphor, Zeffirelli changes its common notion: in his
poetics, light and darkness are each representative of malicious hidden intent. In
the day, dazzling sun arouses passions, easily kindling the flammable nature of
the protagonists. A deathly blue light crosses Mercutio's face as he talks of Queen
Mab; a ghostly triangular island of light reveals Juliet listening to the voices
emanating from the night. Light and darkness are equally insidious, and one must
not be deluded by the beautiful sun spilling over Verona.
In Zeffirelli’s version, the mist clouding the sun and veiling the city may
suggest a metaphor for a general obscurity concerning the concrete moves of the
supreme forces. It seems that the forces ruling the universe of Romeo and Juliet

have an intention to destroy, but they have not yet elaborated a plan of how to do
it – their moves will depend on the situations created by humans to the extent of a
visibly new medium. Zeffirelli’s implied space is rather an aura of the city – its
spirit and product that reflect characters’ relationships. At this point, it is closer to
the original text, in which, as has been shown, fate and chance are linked with the
notion of character’s potential.
All artistic details structuring the implied space should be treated as both
allegories and symbols. The difference is that the allegory conveys the only
meaning of the artistic image, and it does so directly. Images such as dust and
fire, besides being allusions to supreme malicious forces generating obscurity and
destruction in the world of Verona, are also allegories for human passions. The
explosiveness of tempers, destructive desires blinding human minds, uncertainty
of methods of ruling that wild society – all this creates the atmosphere of the city
and is allegorically represented through the images of dust or mist, fire or burning
sun. Thus, if in Luhrmann’s versions the associations with the space of action are
mostly indirect and less obvious, in Zeffirelli’s versions they are both direct and
indirect, concrete and abstract. Considered on different levels of abstraction, they
can be connected either to a particular situation or to a general concept of the
world. For instance, the allegory of the sun blinding Stephen’s Prince can also be
treated as symbolism for sudden damaging injury from a supreme force. At this
point, one can assume that the supreme force that has a malicious intent to destroy
penetrates the human mind and partly paralyzes one’s will, as explained in
Mercutio’s monologue about Queen Mab. However, not everyone seems to be
subjugated to the forces— only those who are more predisposed to it. This will
be a subject of our discussion concerning the artistic space of Zeffirelli’s film.
Returning to the question of metaphoric structuring of the implied space,
perhaps, the formation of different levels of metaphoric expression is linked to the
secret of Zeffirelli’s success. As will be shown in the next paragraph, in
Luhrmann’s film a harsh transition from a highly realistic to a highly symbolic
level presents a problem for the spectator, who often experiences difficulty
switching from one level to another. As a result most of the spectators do not even
see the symbolism in Luhrmann’s version, taking such artistic images as water,
swimming pool, and so on as simply realistic objects. Zeffirelli, on the contrary,
creates “bridges” through his allegories, which assist the spectator in slowly
crossing the border of the implied space.

The notion of beauty in the implied space is linked to the myth of the
celebration of renaissance. Renaissance as the acme of man’s intellectual
creativity is apparently opposed to the wild world of animal instincts, whose
passions cannot be controlled by the primary mind. Zeffirelli’ implied space
draws an opposition between the human and the animal in order to express a
belief in the celebration of the human mind. To this end, Zeffirelli introduces
symbolism of elements, such as fire and dust, which at some point allude to the
wild, ungovernable world of beasts: both have elemental nature as a common
denominator. On the “other side” of the “forest” the world of renaissance is
extended.
Like the space of action, the implied space also introduces the degree of
beauty inherent in the human world full of passions. At this point, the symbolism
of Romeo’s mask at the party may shed light on how the degree of beauty is
created. In Shakespeare’s play, Romeo appears in the costume of a pilgrim. In
Zeffirelli’s screen version, Romeo enters in the mask of a wild cat. This mask
turns out to be in complete agreement with this character, which easily climbs up
a high fence and trees, runs, jumps heads over heels, and swings on the branches
of the tree as easy as Rudyards Kipling’s Mowgli. One can compare him to
Leonardo DiCaprio’s clumsy Romeo (in Luhrmann’s version) to see to what
extent that “Mowgli” nature is emphasized by Leonard Whiting. Therefore the
metaphor of Romeo’s mask leads one to the implied space of base elemental
forces hiding inside human souls – another echo of Mercutio’s monologue about
Queen Mab. But the goal of humans is to overcome that deadly virus, to take it off
like Romeo’s mask of a wild cat. Romeo takes off his mask immediately after he
meets Juliet behind the curtain. The symbolism of this scene is clear: beauty will
save the world.
The influence of beauty on the society of Verona is that it refines the brutal
primeval nature of animal instincts inherent in the inhabitants. Therefore in the
implied space the wild cat is a hybrid of the human and the animal. It is
represented as an elegant, graceful, sensitive creature, not as a predator. This
creates a predisposition to further transformation of the animal nature of humans.
To conclude, the implied space in Zeffirelli’s Romeo & Juliet is a myth of the
renaissance demiurge versus brutal primeval elemental nature. Only awareness
linked to the intellectual thought can defy the attacks of Queen Mab and rescue
the world of beauty.

The Artistic Space
The relationships between the lovers and their society in the eternity resemble
those discussed in regard to the play. Concerning the interaction between the
inner and outer forces in Zeffirelli’s version, the visual representations of the
mysterious forces make one speculate about their role in the artistic space of the
film. In the artistic space, that which we perceive as fate constitutes only the
informational level: it is perpetually revealed through characters' premonitions
and fantasies, gradually fading from episode to episode, and completely
disappearing in the second half of the film.
In his interview with Paramount, Zeffirelli makes the following statement:
The central idea is that of a puppeteer, Destiny, who handles all the characters.
They are puppets on a stage and no one is fully responsible. The whole tragedy
is permeated with this idea of fate. There is nothing to do. Juliet is the only
valuable opposition to it. (Quoted from Jill Levenson,1987, p.107.)

It seems, however, that Zeffirelli's statement is in disagreement with what he
created. It appears that as an artist he is much more sophisticated than as a
thinker, and his artistic intuition is richer than his logistic interpretation that is
based on a traditional dichotomy “fate or chance.” Thus, on the one hand,
Zeffirelli creates a macro-level on which the idea of fate is clearly represented. On
the other hand, he showes through micro-level that this fate, though powerful and
destructive, is not fully deterministic. It exists as a mystical, hostile force that has
its intention but nevertheless needs human support in order to fulfill its plans. It
seems, for example, that in the artistic space O’Shea’s Lawrence unintentionally
becomes an assistant to the darkness, blinded by his emotions. By the same
token, the Prince who in his red beret looks from the height of his horse at the
fighters is a sun to his world that often suffers eclipses from the outer forces.
Zeffirelli, while creating a dangerous predisposition through both human and
inhuman interference, still gives his characters choices. He shows that, even in
seemingly predetermined situations, his protagonists may find a way to resist the
malicious intent. This thought is clearly enunciated through the dancing scene at
the party. Since traditional dancing is programmed in advance and adheres to
strict rules, it symbolizes the highest degree of order, determining the dancers'
movements. In the scene, the dancers create two concentric circles, so that each

person in one circle stands face to face with someone in the other; everyone then
moves in a particular sequence to create predetermined patterns.
While dancing, Lady Capulet (Natasha Parry) approaches Romeo in a mask.
Suddenly, she starts getting some strange feelings toward him. Trusting her
instincts, she stops dancing for a moment until the person who seems strange to
her moves further along in the circle. This metaphor suggests that even when
immersed in a very determined space, a protagonist still can make the choice to
avoid undesirable contacts.
In actuality, Zeffirelli's statement about Destiny is in disagreement with the
artistic concept conveyed through the film. The main decision-makers appear not
to be bright enough to deal with unique situations, and that is why they fail. The
characters have choice and free will, and are endowed with the ability to make
certain decisions in accordance with their predispositions. In the end, Zeffirelli
shows that, despite the characters' personal failures, the world itself is strong
enough to revive after the tragedy.
In his artistic space, Romeo and Juliet appear as pioneers introducing new
values to their world and, thus, resisting the darkness in a way that has never been
seen before. Their unity is never broken, and they enter eternity to become a
projector of unconditional values to the world of humans.
To conclude, the artistic space is a hymn to the civilized world as a world of a
positive power of human talent and intellect that eventually overcome the chaos
storming our civilization from time to time.

LUHRMANN’S VERSION
The Space of Action
The differences between the lovers and their world are crucial – there is
nothing in common between them. This concerns both their outer look and their
inner state. In this screen version Romeo and Juliet are distinguished by their
natural appearances compared to their wild environment of punks wearing blatant
makeup. Furthermore, they speak two different languages and there is no chance
that one day they will communicate on the same level. It is not accidental that
Benvolio (Dash Mihok) has been dramatically "changed" since Zeffirelli's
screening: his puzzled humming at Romeo's philosophizing signifies a black wall

between Romeo and his closest friends. This first dialogue between Romeo
(Leonardo DiCaprio) and Benvolio is meant to emphasize the unbearable
intellectual gap between the closest friends who are unable to communicate on the
same level. The same type of miscommunication is represented in conversation
between Juliet and her mother. The Lady Capulet is apparently not capable of
grasping the same level of thought and language used by her strange daughter. It
is not by chance that Juliet has never worn makeup. This way her remoteness
from her clown-like mother and closeness to nature is emphasized.
In the space of action, the society of Verona Beach appears to be a farcical
society unable to hearken unto sublime ideals. Children of their civilization, they
direct all technical achievements toward their destructive momentary needs, using
weapons, drugs, and so on without thinking of any consequences. Romeo and
Juliet are strangers in that world of garish makeup and tasteless style.
Unlike Zeffirelli’s spiritual world of human intellect, Luhrmann’s civilization
is one of primitive users, not creators. They imitate the life style and behavior
imposed on them by media that is no better than its audience. The representation
of television in the film is a metaphor for civilization that becomes obsolete. A
ruined ugly city of extremes extends before the spectator. It seems that people
who hang out at the beach, watching the news, do not know what to do with their
lives. News is extremely popular in that world lacking imagination—it appeals to
a large audience that treats it as a thriller. This population is far from being
interested in art or anything that is linked to creativity. It is not by chance,
therefore, that the events are shown within the frames of television: this screen
version begins and ends with TV news whose focus is on the feud between the
two households. This explains why the characters themselves behave so strangely
during their fights as if they are performing in front of the camera in a very
immature way. The spectator finds out only later that the fighters are in front of
TV cameras and that their actions are broadcast to satisfy the poor taste of TV
news spectators. This way Romeo finds out about the recent fight, watching TV
news and seeing his cousin, Benvolio, holding the gun. Thus, in Luhrmann’s
version, the hostility is a part of the entertainment of the society that prefers real
blood to be spilled.lxxxi
In this wild, farcical world of low taste, Romeo and Juliet exist as two
strangers. Unlike Whiting’s graceful Romeo, DiCaprio’s is clumsy and awkward.
He overcomes the fence to Juliet’s mansion with difficulty though it is not as high

as in Zeffirelli’s film. He makes a lot of noise, tiptoeing to Juliet’s balcony. His
clumsiness in the space of action is a metaphor for his alien position in his world.
Indeed, as mentioned above, there is no real communication between him and his
surroundings. This young poet, whose philosophical speculations are the subject
of his close friends’ irony, is unable to see things clearly since he lives in his
imaginary world. At this point, DiCaprio’s Romeo is an echo of O’Shea’s Friar
Lawrence, and this explains why in Luhrmann’s version it is he who stumbles
during his conversation with Friar Lawrence (Pete Postlethwaite). The scene on
the balcony is also directed in such a way that Romeo is shown to be a dreamer
far away from reality. Approaching Juliet’s window, he sees a shadow and,
convinced that it is Juliet’s, he whispers words of love to it. But – alas— the
shadow belongs to Juliet’s old nurse. The famous poetic Shakespearean scene
becomes a farce, and Romeo becomes an unfortunate lover who is unable to
distinguish between the shadow of an old woman and his shapely beloved. The
message is clear: this young dreamer is not designed for the real world, he does
not pay enough attention to important details, and thus, he creates a very
dangerous predisposition for the future. The predisposition is especially
dangerous because DiCaprio’s Romeo, regardless of his intellectual state, is still a
child of his society in the sense that he uses drugs and participates in orgies,
though not in the way his friends do. As a matter of fact, his visions on the eve of
the party occur as a result of this.
Indisputably, DiCaprio’s Romeo is not Whiting’s renaissance-like type. The
same can be said about Juliet. Claire Danes' Juliet looks indisputably more
experienced and mature than the innocent, graceful heroine of Hussey. Even
Danes' angelic wings, a part of her costume at the party, do not lift her up to the
skies. She is not mesmerized by her cute new acquaintance, Romeo, with whom
she nevertheless decides to have some fun.
There is nothing special about their first encounter, first words, and first kiss.
The viewer sees the familiar devices of a common love scene. Danes' earthly
Juliet is intentionally simplified, not to gain popularity or to make the old
monologues sound modern, but to show the great distance between past and
present ideals, their fading in proportion to the blooming of civilization. The
immortal monologue "What's in the name?" achieves a new and amusing meaning
in Danes' interpretation: unlike Hussey, who, in the same monologue, stresses the
unconditional importance of man qua man, Dane focuses on the physical

appearance of her beloved, claiming with the playful smile of an experienced girl
that a man's name has no influence on any part of that man's body.
Such an unexpected and truly witty turn in Juliet's monologue immediately
makes her an earthly character who dreams more of sexual pleasure than of
romantic feelings. However, this is in accord with the primary intention— to
make the main protagonists of significantly higher status than their social milieu
but significantly lower than the ideal Romeo and Juliet.
Deliberately lowered, the main protagonists even acquire new –
“simplified”— names, sometimes being called "Romejya" and "Hulietta." Their
potential, however, drastically changes as soon as they switch to the implied
space.
The Implied Space
The implied space in Luhrmann’s version is elaborated to a tangible medium
in which the characters obtain their new potentials. Religious attributes are
scattered generously throughout the entire action. Nevertheless, this abundance of
Christian symbolism does not elevate the society to the realm of Christian
spirituality. Ironically, all religious accessories, including jewelry and weapons
decorated with crosses and figures of Jesus Christ as well as statues of Christ and
Virgin Mary everywhere, create an association with Paganism. This impression is
intensified when a gigantic sculpture of Christ erected in the middle of the city
arises before the spectator. The killing of Tybalt that happens next to the idol
figure of Christ also suggests a parallel to the sacrifice of a human being.
The citizens of Verona Beach are widely engaged in wild festivities and
orgies; the Christian accessories they wear remind one of amulets. The association
with Roman orgies first arises when Juliet’s mother (Diane Venora) appears in the
costume of Cleopatra, ready for the party. She, however, is not the only one who
wears a costume of such type. Her husband is in the costume of Caesar and her
dear nephew, Tybalt, wears the costume of a satyr. Unlike Zeffirelli's renaissance
universe, Luhrmann's implied space alludes to ancient Rome— the mythological
center of the world, the axis and focus of Creation,— whose culture, in reality,
was an explosive mixture of intellectual activity and brutal passions. Studded with
the past, present, and future, the apocalyptic Verona Beach tempestuously extends
before the spectator's eyes as a masquerade of epochs. It apparently revives the

Roman myth with its concept of the eternal return, according to which, as Mircea
Eliade (1959) mentions,
no event is unique, occurs once and for all . . ., but it has occurred, occurs, and
will occur, perpetually; the same individuals have appeared, appear, and will
appear at every return of the cycle upon itself. Cosmic duration is repetition and
… eternal return. (pp.109-110)

Dazzling with lights, gold leaf and other tinsel, the party in Capulet's house
celebrates the return of a wild Dionysian orgy. The bacchanalia seizes each and
every one, with the Bacchic Capulet and his Cleopatric wife at the head.
Thus, the implied space in Luhrmann’s version is linked, first and foremost,
to the ancient, pre-Christian world whose negative sense is conveyed through the
brutal mentality of the characters. There is, however, a light at the end of the
tunnel – an ideal eternity in which beauty exists freely and independently. This
mystical space is represented in the film via symbolism of waters that play the
part of a mythical life-bearing substance – a medium for the immortal human
soul.
As is known, in mythology water represents the beginning and the end, life
and death in their endless interaction. In Luhrmann’s version water is, first and
foremost, a medium in which beauty dwells. All things associated with beauty
appear from water or live there. It is not by chance, therefore that Danes’ Juliet
first appears swimming in water. Also Romeo first sees Juliet through the glass of
the tank while he observes beautiful fish of various shapes and colors. Juliet
appears as a native dweller of that watery environment— her eye is surrounded by
corals, which only intensifies the feeling of her natural belonging to the space of
waters. Only a little later does Romeo realize that it is the eye of a beautiful young
girl studying him intently.
This very first meeting is held in the ideal medium lacking any friction. The
traces of sleepless nights and drug abuse present in Romeo’s face are not shown
in his reflection. There are no black circles or early wrinkles appearing as a result
of the destructive way of life that he and his wild friends lead. He washes his face
before approaching the tank, as if he is preparing himself to enter the sacred
medium; just moments later his purified reflection is united through water with
Juliet’s own, and the two souls are united in heaven—a parallel that immediately
comes to mind.

The scene on the balcony is transferred in Luhrmann’s screen version to the
swimming pool in which Romeo and Juliet have their secret conversation and
make their vows. This is the space that will later carry the images of the two
lovers after they commit suicide.
Besides the swimming pool and the tank with fish, the symbolism of water is
represented through rain and ocean. Both connect to the wild and tragic events,
including the duel on the beach and the death of Tybalt in the rain. The angle of
the camera connects the symbolism of rain to the gigantic statue of Christ, since
the water streaming down the stony arms of that idol-like figure appear to be
evoked by him. It is meaningful, therefore, that the torrents of rain wash out the
blood from Romeo’s palms, thus justifying his killing.
Not only a direct representation of water but also an indirect way of
introducing its symbolism takes a considerable part in the film. On the metaphoric
level, water is represented through the white-snow sheets surrounding the lovers
in their farewell scene. The metaphor becomes especially apparent after the
positional components are emphasized by the director, namely, the waving
movement of the upper sheet in Romeo’s hands. The finale uses again that
metaphor of sheets transforming into waves of water. The two bodies covered by
the snow-white sheets are taken to the ambulance. The close-up of the sheets
fades to white and is gradually dissolved into the image of water in which Romeo
and Juliet swim freely. The bubbles of air that are meant to emphasize their
breathing provide one with a picture of the immortal eternity preserving love and
beauty.
The Artistic Space
The artistic space reveals the different positions of Romeo and Juliet and
their society in eternity. Romeo and Juliet enter a memory of the universe: etched
as a farewell picture, they flash onto the canvas of this indestructible memory,
vanishing into the stormy ocean of life. Maybe this ideal representation of love
absorbed into eternity will one day rise to the surface to rescue a future
civilization, if there is going to be any. Their society, on the contrary, is doomed
to vanish, leaving no trace in the memory of the universe. At the end of the film,
the television set is turned on and the audience is immersed into universal
darkness. Luhrmann pronounces the end of civilization this way. The blue

screen, moving away from the audience and pulsating a few moments in the
darkness, resembles a star or the blue planet that utterly dissolves in cosmos,
leaving no traces.
Graphically speaking, Luhrmann’s Romeo and Juliet are not the acme of their
world; they do not create a vertical with their strange society. Here one should
rather speak of a horizontal split to describe the structural position of the
characters. There is an unbridgeable gap between the lovers and their
environment, including their close friends and relatives. They speak different
languages and there is a thick wall that separates them forever. This inability to
understand other makes it impossible for Romeo and Juliet to become the guiding
lights for their slow-witted society.
Unlike his famous predecessor, Franco Zeffirelli, Baz Luhrmann provides his
protagonists with at least three lucky chances, which, however, cannot be
absorbed successfully by the extremely bad predisposition. There are three
episodes in the film in which Fortune reveals itself: the duel, in which Romeo can
make his choice; the funeral, when Friar Lawrence sees Balthasar who may
misinform Romeo; and, of course, the tomb. In Zeffirelli's version, it is Tybalt
himself who, in a rage, falls upon Romeo's sword, so that Romeo has no power
over the death.
Unlike Zeffirelli’s unfortunate Romeo, Luhrmann’s Romeo has a choice—he
is given the chance to let Tybalt go when Tybalt runs from him. However, this
Romeo cannot use the relational component of remoteness to his advantage, since
he is too furious, too desperate to think clearly. In addition, the trappings of
civilization (in this case, Romeo’s gun) facilitate the process and the enemy can
be easily killed from a distance. This clearly illustrates the explosive amalgam of
aggressiveness coupled with technical progress, which is directed toward the
immediate fulfillment of man's desires. The duel is a turning point in the film,
revealing the protagonists' inability to see clearly and to change previous
intentions in accordance with changing conditions. Hence the predisposition of
the scene is too negative to absorb the lucky chance of avoiding the tragedy.
Indisputably, all of this predisposes Romeo's failure in the finale when he, seized
by grief, pays no attention to the glimmer of life in Juliet.
Luhrmann's point seems to be the following: if the entire predisposition is
precarious, if a system's inner resources are impoverished, then even Providence
is unable to improve it. This has nothing to do with the idea of puppets and

puppeteers that is widely held in criticism as the only possible paradigm of
thinking. There are certainly cases when Fate may determine a character from
both inside and outside, but a character’s free will must not be ignored in the
process of the struggle. With regard to this, determination from the inside is
linked, first, to the formation of such values, which would not allow the character
to easily change his behavior (his inner nature). This means that the transfer to the
next-level program would be difficult for characters of this type. Difficult,
however, does not mean impossible. As will be shown later, characters of this
type do make their own choices and do change their actions, though it takes a lot
of strength from them.
As mentioned in Luhrmann’s Romeo and Juliet, a sense of the existence of
the outer force is conveyed through Romeo’s visions. Before coming to the party,
Romeo has a momentary, drug-induced dream in which he is walking among
lights and crosses—a dream that partly corresponds to the final scene, in which
Romeo does walk through the lit church in which his Juliet lies. The dream does
not show the outcome, however, nor does it reveal the circumstances in which the
event will occur. This suggests an incompleteness of linkages, gaps between
events, and consequences that could be averted—a typically indeterministic
situation. Thus, despite an early awareness of Romeo's final “destination,” the
whole "plan" is still obscure; and though Romeo is “shown” the place in which
his fate will be decided, the final score is still unknown, since it involves the
character’s predisposition to be attentive and careful.
Finally, one more important observation concerning Luhrmann's innovative
concept. The orthodox view of Shakespeare is that his elevated values are
inherent to every time; all the attempts to stage Shakespeare in modern costumes
relate to this idea. Luhrmann seems to be the first one to claim that those clarion
notes are no longer so—there are no proper acoustics for them in modern society.
Of course, this is not to dethrone Shakespeare but rather to represent the world as
it is — without illusion.
There are films, which provide us with ideals and hope, and there are those,
which provide us with a realistic vision of things. It would be too naive to discuss
which ones are better, for mankind needs both. A belief in a renaissance is no less
important than a memory of cultures whose aggressive instincts came into being
in an atmosphere of intellectual supremacy. Such is the history of Ancient Rome,

Napoleon's France, and Hitler's Germany. Luhrmann's Romeo and Juliet is a
reminder of this.

NOTES

CONCLUSION
The major idea of this book is that beauty is a predisposition to development. This
kind of understanding of beauty allows one to create the basic part of an aesthetic
method as a chain process. In these chains are interwoven different methods of
acting (reactive and selective) and different styles (combinational, positional, and
spontaneity). Each of these styles can be implemented by logical means overlaid
by topological and artistic means. And all of these styles and means serve to
arouse feelings. In turn, artistic works, pragmatically considered, become the
subjects of applied art, and, while losing their purely artistic identification, turn
into bare logical works—reminiscent of the characteristics of science. The artistic
objects enriched by touching reality could be further developed as pure ones.
As mentioned in the Introduction to this book, the category of aesthetics is
insufficiently developed. I believe that the reason for the retarded development of
aesthetics lies in the attempts to clarify this phenomenon mainly in its application
to such a complex system as art. The complexity of an artistic system is defined in
this book as the organic intertwining via feelings of different spaces (space of
action, implied space, and artistic space) by different means and methods, while
in other systems (from chess to theology) predominantly, logical means and the
space of action assume dominance.
Furthermore, the method for a frontal attack of a complex system is not
always in effect. According to the systems approach, to analyze a complex system
one should immerse it into a larger system, a suprasystem. The latter should
contain various systems with different degrees of complexity that nevertheless
have common basic features. Various systems with disjointed linkages of their
parts are utilized in this book. To separate the general features of these systems
from their specific features, one should search for isomorphism in the
suprasystem. The next step is to integrate these isomorphisms with specific
features of a given system.

Thus, I divide the process of analyzing aesthetics into three steps. First, I
consider the simplest manifestations of the aesthetic method in relatively simple
systems—chess and social and economic systems—where the logical means
predominate. Next, I research this method in more complex manifestations like
psychology, where cognitive and sensual evaluations are more developed. Finally,
I turn to art, where the logical and artistic means are intertwined via feelings.
Thus, I come to the following conclusions regarding the aesthetic method.
Functionally, the aesthetic method is directed toward forming connections
between the parts of a system. Predispositions to beauty play a decisive role in
this process. In an ideal case, the predispositions are not influenced by the
boundary conditions of the whole system and form an essential part of art for art.
Although such kinds of constructions as ideal predispositions do not have a
pragmatic purpose, they are still somewhat organized.
Immanuel Kant's famous expression that beauty is a “purposiveness without
purpose” (Zweeckmassigkeit ohne Zweck) is close to an ideal predisposition. On
the one hand, the evaluation of an object that is somehow organized
(purposiveness); on the other hand, it emphasizes the lack of any means to allow a
pragmatic assessment (without purpose).
The comparison between Kant's and my definitions of beauty will contribute
the following conclusions (except the one concerning the author's immodesty).
The functional definition of the category highlights stages of its development:
from the formulation of the initial question to the final stage that allows one to
introduce a degree of development. As I see it, in comparison with Kant's general
definition of beauty, I make an essential step forward in regard to its degree –
namely,— I determine the structure of “purposiveness without purpose” in
introducing independent variables and their evaluations through the spectrum of
unconditional values. This allows me to define the degree of beauty as a degree
of predisposition of a system to its development. Thus, I specify the abstract
notion of “purposiveness without purpose”: I propose a way of calculating the
degree of beauty through structuralization of the material and positional
components as independent variables and their unconditional evaluation.
Thus, in the functional context, the aesthetic method as applied to the most
developed kind of art is a result of development of other simpler methods directed
toward the formation of predispositions. Importantly, such predispositions treat

intermediate, not self-sufficient, structures because they are under some influence
of the boundary conditions of the system to which they belong.
This structural approach to the aesthetic method links the analysis
(decomposition) of the object of the aesthetic measure with its subsequent synthesis. As I show with regard to the formation of predispositions by the logical
means, this decomposition can be made (in a simple case) through highlighting
the material and positional components as independent variables and their partly
(semi-) conditional values. The representation of a situation via material and
positional components is not sufficient for a predisposition if these components
are evaluated in conditional values. Such a situation can happen in social systems
via a programming method of its performance.
The components included in a predisposition of a certain system (chess, social systems, and the like) and their valuations are established both cognitively
and intuitively. In some systems (such as chess and economics), the valuations of
the material components can even be objectified.
This situation gets more complex in an artistic system as a result of
appearance various additional artistic devices (all kinds of metaphors, allegories,
rhymes, rhythms, and the like) through which the predisposition is represented.
Besides their direct influence on the enrichment of the thinking process, they also
arouse corresponding feelings, which in turn continue to influence and enrich the
thought process.
In order to show that there is a continuum rather than an abyss between the
logical and artistic means, I create intermediate, topological (geometrical), means.
These means carry both the power of the logical and the picturesqueness of the
artistic means. Logic is clearly represented in algebraic topology and analytical
geometry, where the verbal and the geometrical are in a complete accord; the
picturesqueness helps to develop logical notions through the brain structures
connected to depiction. Moreover, the topological depiction itself may become
self-sufficient as its artistic image develops. In other words, it takes the part of a
predisposition in its artistic hypostasis.
The above is typical for Johannes Kepler's method of creation, as analyzed by
I. Bernard Cohen (1985) in a very original way. Kepler, after receiving from
Tycho Brahe precise information about the planets' positions with respect to time,
attempted to define their orbits. Nicholas Copernicus' and Tycho Brahe's concepts
of the circular movement of planets were not effective in this matter. To find new

formulae for the planets' movements, a certain aesthetic structure was needed.
Kepler, who revolutionized the notion of planetary movement, worked in the
Platonic-Pythagorean tradition. In this tradition, the order of objects had been
evaluated utilizing the notion of beauty, which was based on strong mathematical
(geometrical and analytical) concepts.
Kepler based his theory on the Greeks' geometrical concepts, which state that
there are five regular solids: the tetrahedron, cube, octahedron, dodecahedron, and
icosahedron. Further, in inserting one geometrical figure into another in an
elegant way, Kepler accommodated the notion of the six known planets. As a
result, he discovered three laws of planetary movement.
Kepler's third law concerns harmonics— the connection between the planets'
movement and musical structures (musical notes for tunes as defined by the
harmonics of planetary motion). It was the Pythagorean idea of the Music of the
Spheres: the notion that cosmic objects made musical sounds while rotating and
that the distance between spheres and the notes sounded were established in
accordance with musical intervals. The Music of the Spheres—from Pythagoras
to Kepler and Newton, Bach to Beethoven, and on-to the twentieth century of
Einstein, Schönberg, Stravinsky, Cage, and Glass— is a spellbinding examination
of the interwoven fates of science and music throughout history. The parallel histories of music and science—from celestial harmony to cosmic dissonance—is
described in the book by Jamie James (1993).lxxxii
Thus, if by the logical means the predisposition is represented as a scheme
(either verbal or topological), then by the artistic means it appears as an artistic
image. However, the level of concentration of the image may vary. In speculating
about the difference between poetry and prose, V.Ulea came to the conclusion
that poetic devices such as rhythm and rhyme, may be inherent in both genres.
The difference between poetry and prose lies in the different degrees of
concentration of the image developing the artistic predisposition. That is why
some authors intuitively called their prose (in a traditional sense) works poetry
and vice versa. For instance, Dead Souls, the famous novel by Gogol, was not
just incidentally subtitled a poem by the author; conversely, the poem Eugene
Onegin by Pushkin was subtitled as a novel in verse. Hence, a rhymed work can
be called prose:
And a non-rhymed work may be called poetry
They differ just as birds
Differ from poultry.

- Ulea, About Poetry

In applying this analogy to solving tasks of a greater dimension, one can see
that the artistic representation of the object is based on a greater number of
components than is its abstract logical representation (both methods are at the
same level of generalization). The question arises: how to overcome the problem
of dimension?
In mathematics, the procedures of composition and decomposition have been
elaborated. Presumably, the power of artistic mastery lies in the artist's ability to
find a proper level for both the composition and concentration of artistic means,
which, in comparison with its logical representation on the same level of composition, will allow the artist to increase the power of expressiveness of a predisposition. In other words, the same expressiveness created by both logical and
artistic means can be achieved more effectively and economically in the latter
case. This concentration of artistic methods to create imagery is the greatest in
poetry.
The next aspect of the systems approach to the aesthetic method concerns
operationalization. This approach helps to create boundaries of an object's
situation. I propose to outline three large groups of such methods, each distinguished by a different degree of completeness: programming, predispositioning,
and spontaneity.
One can build a matrix uniting structural and processing aspects. This matrix
when simplified allows one to see a great diversity of artistic and scientific
genres. The methods of bounding the phases of an object’s elaboration
(programming, predispositioning, and spontaneity) are on the one side of this
matrix. Each method may have a different degree of importance when combined
with the two other methods. Ranked in accordance with the degree of their
importance, these methods create 3! combinations, that is, six possible variants to
each combination.
Another component of the matrix is composed of the presentation of the
phases of an object’s elaboration via different means (logical, topological, and
artistic). Arranged in accordance with their importance, these means also give us

3! combinations. Again, I denote a certain number of six possible variants to each
combination.
We thus receive 36 variations as a result of the combinations of the methods
of an object’s elaboration with the means of their presentation.
Let me now present a more extended picture of these combinations, which I
propose to call The Initial Steps Inherent in the Code of Creation. A 6-digit
number in each cell shall designate the extended number of each of the 36 combinations. Because of its cumbersomeness, I will not introduce its graphic
representation. Rather, I will consider some examples from the table of cells,
especially the ones that may seem the least possible.
Thus, cell 123321 might represent Pollock's abstract paintings. As is known,
Pollock created his paintings in accordance with his concept of life as a set of
occasional events. So, he represented his concept through a manifold spontaneous
splashing of colors along the canvas. Hence spontaneity is the basic method for
Pollock (1). The next level of importance seems to be taken by predispositioning
(2), since Pollock assumed that the role of the artist is to correct, just a little, this
spontaneous picture. Pollock applied this technique to his paintings. Obviously,
programming (3) did not play a major role in Pollock's concept. In regard to the
dimension inherent in representations of the states, first place is occupied by
artistic forms (3), then comes a small degree of topology (2), followed by a very
small degree of logical means (1).
Cell 132123 can be represented by the Monte-Carlo mathematical method.
Here the method for correlating states is based on spontaneity (1), while the states
are linked via programming (3). Predispositioning (2) is practically absent.
Representations of states are made, first of all, through logic (1), then topology
(2), the artistic (3) method is barely discernible.
Cell 231123 includes chess. Here the dominant role belongs to
predispositioning (positional style [2]), followed by programming (combinational
style, the library of openings [3]), and, in some cases, by spontaneity (this method
may be used to move from an opening to the creation of a position in cases where
the common technique of switching needs to be changed (1). Logical
representation (1) of states is dominant; however, there is still some suggestion of
topological (2) and artistic (3) states.
Cell 231312 may be characteristic of John Baldessari's (1972) paintings.lxxxiii
The artist writes a certain text on the canvas in accordance with which the viewer

can create his/her own picture. Here we see the predominant role of
predispositioning (2), not only for the text itself but also for its environment—the
canvas, the atmosphere of painting, and so on—which can be considered as
developing a predisposition. Programming (3) and spontaneity (1) are less
important to this method. The state of an object is represented, first of all, through
artistic devices (the written text can be considered as an artistic work [3]); the
logical (1) and topological (2) are given less important roles.
Cell 231231 may be occupied by Johannes Kepler's concepts as described
above. The abstract expressionistic pictures by Wassily Kandinsky and suprematistic pictures by Kazimir Malevich can be put in cell 321321, though the power
of the topological forms used by these painters differs: Kandinsky's is closer to
the artistic.
Let us now consider the operator's approach. I would like to outline three
particular features: the numbers of operators, the subjectivity inherent in
evaluation and realization, and the physiology of realization of this combination.
During our discussions concerning the difference between artistic and nonartistic work, V.Ulea suggested that artistic work is distinguished by the figure of
the narrator (in prose)/lyrical hero (in poetry). In some cases they may coincide
with the author, in other cases there can be a great distance between them.
However, no matter how close or remote they are in relation to the author, their
presence in a work is distinguished by an integrated vision provided through a
hidden personality, unlike the situation in a non-artistic work, where the
integrated vision is provided exclusively through the narrator's idea. As V. Ulea
states, the degree of the author's artistic mastery depends, first of all, on the
author's ability to create that integrated character of narrator/lyrical hero.
This narrator could be called the third operator. The core of the aesthetic
method (in its developed case) lies in the presence of three operators combined
into the notion of an artistic operator. The three operators are the author, the
narrator, and the spectator (in the broad sense of this word). Obviously, in science
we deal with only two operators—the author and the spectator.
In regard to the evaluation of a system's state and its realization: in predispositioning, the evaluation of predisposition is made subjectively, for it cannot
be separated from the operator. Objectivity may be inherent in programming and
spontaneity—which means that these methods presuppose a gap between the
evaluator and operator.

We now consider the physiology of the operator's work. The operator can be
either vertical or horizontal. In this work, I am mostly concerned with vertical
operators, represented primarily by people. A horizontal operator is present when
the rules of cooperation work as such: for example, the invisible hand in an
economic system. Another example is the brain. In accordance with the modern
understanding of brain function, the two hemispheres, left and right, participate in
the creative process. The former is responsible for logic, the latter for images and
feelings. Hence, the creative process can be roughly represented as an iterative
interaction of the two hemispheres.
Another perspective is connected to the category of conscious/unconscious
(intuitive). One should take into account that the intuitive process can occur in
both hemispheres. The formation of the creative result can be thus described: a
vague idea starts in the left hemisphere which then consciously begins developing
logical premises. Next, the information so created is transmitted to the right
hemisphere, where the problem is resolved intuitively—through artistic images
representing beauty in its developed stage (and those feelings generated by it).
The decision obtained during this process is transferred to the left hemisphere,
where it will be refined (first unconsciously and then consciously). The creative
process can be initiated in the right hemisphere either consciously (under the
influence of exterior factors) or unconsciously (under the influence of interior
factors) and then transmitted to the left hemisphere for processing (both
unconscious and conscious); that concept can then be returned to the right
hemisphere for further intuitive development, and so on.
My simplified presentation of the creative process cannot compete with Henri
Poincaré's (1952) brilliant description of the mechanism of a creative process in
mathematics involving beauty and feelings.lxxxiv However, the lack of knowledge
of the operator's two brain hemispheres allowed Poincaré, at that time, to consider
this process only within the framework of conscious/unconscious.
It seems to me that Poincaré's concepts can be reconsidered in the light of the
contemporary understanding of the brain—left and right hemispheres, on the one
hand, and conscious and unconscious, on the other.
The last perspective of the systems approach to the aesthetic method is
genesis. Genesis reveals the history of consecutive and parallel appearances of
logical, topological, and artistic means in an object's elaboration and utilizes

different methods for their implementation. There is an enormous amount of
literature concerning this matter.
The Conclusion is finished by the direction for implementing the ideas of this
book for elaboration of the creativity of human beings, and of leaders of different
kind of organization in particular. This long journey can be recognized as a
protracted disjointed system. At one end of it, we have pure art. At the other end,
we see very specific human activities. To avoid vulgarization, several stages
should be put between these two ends with relevant combinations from the abovementioned Initial Steps Inherent in the Code of Creation.
At the present time a lot has been done to create such a protracted disjointed
system from both ends, in a "tunnel manner." Concerning, I have widely
discussed the end created by logical means in the previous pages. Now I want to
start from the other end—the involvement of art in the creative processes in
different fields, managerial in particular.lxxxv
The company Creative Leaps Internationallxxxvi can be considered as one of
the pioneers in the field of approaching managerial problems through the arts by
stimulating people’s creativity. Founded by John Cimino, who is a poet,
composer, and educational consultant,lxxxvii the company is built upon Einstein’s
saying: “Imagination is more important than knowledge.”
The company’s philosophy is that through the challenge to entertain new
perspectives and reconnections with people’s deepest values; motivation is held
up, which should set the stage for success.
The company’s training sessions are custom-designed and concentrated
around the fusion of lively performing arts with imaginative, cross-disciplinary
stimulation for the intellect.
The company uses various techniques at different stages of the interaction
exercise. Pre-conference warm-ups, consisting of live performances, mixed with
introductions of participants, open the session. The second stage, the conference
openers, characterized by “positive turbulence,” is represented by musical fanfare.
The next stage is called “Keynote concert of ideas” and is represented by a
thrilling live musical performance merged with a thought- provoking keynote
address. At this point, the idea is that the breath-taking performance of the awardwinning musical artists, actors, and mimes will set the stage for personal renewal,
for the shaking off of old thinking, and for trying on new paradigms and

perceptions. All these stages have the goal to stimulate executives’ emotions and
prepare their minds for learning new ways of thinking.
After completion of the preparation, when the executives’ minds are
stimulated and open for new ideas, the breakout workshops and seminars continue
the training session. The seminars are customized and usually cover a number of
areas, including “sound thinking: profiting from the key insights of great art and
great science,” “leading creative responses to change,” “of color and courage,”
“diversity in corporate communities,” and so on. The next stage consists of madeto-order “special features,” including alternative working sessions to build top
performance ensemble skills through music, arts, and theater; stress management
counseling; and therapeutic massage and mind-body practice routines for focused
performance and relaxation.
The next session, called “cabernet harvest of learnings,” is represented by
musical performance capturing with a light touch some of the key learnings of the
conference. And the last session is the conference closure represented by concerts
of light music after which the participants are sent home.
The company’s specialists are artists, scientists, and consultants working in
the corporate and educational arenas. The company’s clients are, among others,
executives at Fortune 500 companies, research institutions, and universities.
I do appreciate the initiative by Creative Leaps International to try to ignite
the creativity of managers. But it seems to me that relatively few managers will be
stimulated enough in this way for creative work that deals directly with certain
practical problems. To make the manager’s linkage between art and creativity
stronger, some intermediate stages are required. The intuition of the manager
should be enriched from the other end (bottom) as well. The inspiration and
creativity, which are the boost from the top, will facilitate the realization of the
predisposition and utilization of the available resources in the satisficing way.
I will bring into consideration only one of these intermediate steps relevant to
the creation of a predisposition—the practical purpose for a manager to create a
strategic position for a firm. This step is related to the general analysis of music as
a predisposition for development. This kind of analysis has been very deeply
elaborated in a book by George Birkhoff (1933). Three chapters of the book have
been completely devoted to music that has been treated in his general terms of
aesthetic measurement. Birkhoff based the detailed analysis of a musical piece on
the following assertion:

…in the case of music, we have a succession of musical sounds, characterized
by pitch and time, replete with relationships and devoid of obvious connotations.
Furthermore this music has a deep and almost universal appeal.
All of these considerations indicate that Western music should afford an ideal
and perhaps crucial field for the application of our general theory. In fact the
complexity, C of a given musical structure should be readily measurable; the
elements of order, O, which are appreciated by the ear, should be determinable;
and then we should expect to find that, with suitable assignment of indices to
these elements, the aesthetic measure, M, would be given as the density of the
elements of order in the musical structure, that is as O/C. (p.88)

Cimino’s approach to aesthetic involvement in business was based just on the
absorption of artistic events by the business people. Close to it is the situation of
teaching literature in business school that has been undertaken by the Sloan
Business School and Dartmouth College. The study of literature makes the
business people more sophisticated, and they accept it. But it seems that the costbenefit analysis that accompanied these activities was not positive for many
business people.
The next example is a case where business people actively participate in
creative art. This case conxerns a software designer named Moses Ma, who runs
the company BizBots. The following description of Ma’s activities is based on the
article by Katie Hafner (2000).
Mr. Ma is not in the least coy about his desire to become wealthy and retire
"as soon as possible." "But, yeah, I want it desperately." He understands that to
achieve this final goal he has to set intermediate goals that create predispositions
to his success.
The Center for Creative Leadership is developing the linkage of art and
management by involving the participants in performances, theatrical ones in
particular. An active involvement in artistic activity along with a passive
involvement brings new opportunities for leaders’ creativity (see Vaill, 1986;
Palus & North, 1996).
But my criticism of John Cimino’s activities that concerns the gap between
artistic activities and the solution of concrete problems is also relevant in the Ma
and the Center for Creative Leadership cases.
Thus, on the one end we see activities that are oriented to stimulate a starting
predisposition to creativity. On the other end is my work together with V. Ulea in
developing the course Aesthetics in Decision Processes that we teach to honor

students at the University of Pennsylvania. The core of the course is the semiordered logical method of elaboration of predispositions on the basis of chess and
economics. Then we spend about a third of the course on elaboration of the
linkages of these methods with artistic ones via their application to artistic
objects. To achieve this as deeply as possible, we concentrate our artistic
excursions mainly on one object, Romeo and Juliet by William Shakespeare. For
this purpose we use, along with the original text of the play, the two movies based
on the play by Franco Zeffirelli and Baz Luhrmann. In Part IV of this book, the
linkage between the new concept of beauty and literature is elaborated in detail.
If the above-mentioned tunnel process for amplifying creativity makes sense,
some practical recommendations can be made that concern the system of
education. It seems to me that education in some fields, especially in business
schools, has to be divided between programmating and predispositioning oriented
people. Different programs could be created for their education, involving
overlapping disciplines. The tests for left and right hemispheres of the brain could
help to select people for different programs.
I understand that implementation of such ideas is not so simple. lxxxviii
Meanwhile I finish this book on an optimistic note.

NOTES

GLOSSARY
Aim—purpose that is completely and consistently linked with the previous as
well as the subsequent following stages
Aesthetics—a meta-concept that deals with the formation of beauty and
aesthetic methods
Aesthetic method—procedure of transformation of potentials represented as
predispositions
Analytic thought—inferences rely in part on the practice of
decontextualizing structure from content, the use of formal logic, and avoidance
of contradiction
Archetype—a basic component of a system presented as simplest gestalt
Art—a field of activities dealing with the creation of any imaginary system
by any imaginary methods
Attractors (repulsors)—the generic term for values as a general systems
phenomenon
Artistic space – a space that is an integration of the space of action and the
implied space. At this level of the analysis, the influence of the universal forces
on particular characters is discussed.
Beaut – a unit of measurement of a predisposition
Beauty – a scalar presentation of the weight function of a potential system's
predisposition to its further development
Biological drive – perception of basic needs via feelings
Chaos—a partly ordered structure that contains some regularities such as
strange attractors, fractals, etc.
Combinational sacrifice—the sacrifice of material in the present for
reimbursment with a surplus in the future via programmating methods
Combinational style—well-defined narrow material goal and a program for
the achievement of goal
Comprehensive style—a holistic way of a system’s elaboration

Conditional values—see Positional price
Conjugate component (parameter)—see Dual component (parameter)
Daint—a positive feeling concerning the irritation of a tissue
Determinism—inevitability of events
Development—dynamics with qualitative changes
Disjointed incrementalism (piecemeal engineering)—a style of actions that
assumes small and separate moves
Disjointed system—a system with disconnections between its parts
Disposition—a tendency of an object or system to act or react in
characteristic ways in certain situations
Driving force – difference between evaluated input-output material and
positional components
Dual component (parameter)—valuation, evaluation, weight, importance
Feelings—biological drives, vibrations, and emotions that corresponds
respectively to material and relational components of a predisposition
Emotion – perception of relations via feelings
Ethic—a meta-concept forming the spectrum of social valuations based on
the degree of conditionality
Evaluations—the amalgamation of inborn values and values, that appear in
the process of development
Freedom—the ability to choose today from the previously elaborated
alternatives and simultaneously the elaboration today of alternatives for choosing
among them the best one in the future
Fully conditional values—values based on the complete and consistent
programmatic link of all the preconditions that define a given state like attraction
(orientation) and starting conditions (state of the system and rules of interactions)
Fully unconditional values—values indifferent to any conditions
Gestalt—integrated structure that cannot be derived from its elements and
cannot be considered as a sum of its elements
Global values – values that belong to the system as a whole
Goal—purpose that is completely and consistently linked with the previous
stage and linked incompletely and inconsistently with the subsequent stage
Growth—quantitative change of the given components
Happiness—difference between posectors and negectors
Harmony—a vector presentation of a predisposition

Holistic thought—an orientation to the field as a whole, including attention
to the relationship between a focal object and the field
Ideal—unachievable stage
Implied space—a space that deals with symbolism which is not linked
directly to plot development. The implied space is a creation of the interpreter.
The subject of the implied space is not particular characters in particular
circumstances but the mechanisms ruling the universe. This elevates the whole
picture to the level of myth.
Inborn values—values inherited and formed in the fetus; they are
distinguished from values that appear in the process of animal and human
development
Indeterminism—avoidability of events
Initial components—the set of material and relational components free from
evaluations
Invariant—a structure fixed in transformations of a system
Isomorphism – structural similarities in different systems
Janus process—a process where the changes in the system are triggered both
at the end and at the beginning
Local values—values that belong to a part of a system
Material components – components that create the “anatomy” and the
“physiology” of a system
Mess—a set of unordered events
Moral—a position in human interactions measured in unconditional (partly
conditional) social values
Negector—a negatively evaluated feeling
Object—a thing, an event, a situation, a state, an action, a feeling, a
condition, a class, etc.
Objectivity—the possibility of separating the observer from the executor
Operand—that which is acted on
Operator – the factor that perform the transition
Optimization—a method that is oriented to the absolute best solution
Pain—negative feelings concerning the distraction of a tissue
Posector—a positively evaluated feeling
Position—a state of a system enriched by relational (positional) components

Positional components (parameters)—see Relational components
(parameters)
Positional value—a partly conditional valuation of a material component
combined with the partly unconditional valuation of a positional component
attached to the given material component
Positional sacrifice—the sacrifice of the material to improve the positional
components and the value of a position as a whole, i.e., magnitude of a
predisposition
Positional style—creation of a predisposition and its elaboration in a search
process
Potential—system's ability to undergo development including its orientation,
input-outputs, energy, rules of interaction, the ability of their transformations, and
the ability, will, and attractors of the operators
Predisposition—a system's position evaluated in unconditional values of
different degrees
Price—global dual component of the economic field
Primary parameters—basic components versus aggregated
Programmatic—complete and consistent linkage between the system's
variables
Program's hierarchy—behavioral program that governs the behavior of the
system directly will be denoted as a zero-level program; a first-level program is a
program that changes the zero-level program; the second-level program is a
program that changes the first-level program, etc.
Randomizational style—relations between material components
Relational components (a priori)—given to a system from outside or
inherited from the past
Relational components (a posteriori)—relational components elaborated
during the performance of a given system
Religion—imaginary system that is relevant to existing, non-permeable
systems that in principle cannot be verified by experimental means
Science—imaginary system that is relevant to existing permeable systems
that in principle can be verified by experimental methods
Semi-conditional valuation—takes into account only certain parts of the
preconditions for fully conditional values

Semi-unconditional values—values based only on complete and consistent
linkage of the system's rules of interactions
Space of action—a space that is structured from time, space, and characters
explicitly determined by the artist. The space of action is linked to particular
events occurring to particular characters in particular circumstances as they are
described in the text.
Systems components—transform, operand, transition, and operator
State—the system's material components in certain space and time
Strategic positional style—a plan where the purposes of each stage are
mainly expressed via positional components
Subjectivity—impossibility to separate the observer (evaluator) from the
executor
Survival—preservation of existing features by an unchangeable first level
program
Transform—to what the operand is changed
Transition—the change that occurs
Triple Principle—the presentation of any object by a triple of parameters:
the initial one, and two duals—local and global
Unconditional values—fully unconditional values with a positive or a
negative sign
Vibrations—subset of feelings dealing with positive and negative changes in
the tissues
Weight function—function of measurement of a predisposition
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. Thus no new artistic genre ever nullifies or replaces old ones. But at the same time each fundamentally and
significantly new genre, once it arrives, exerts influence on the entire circle of old genres: the new genre makes the old
ones, so to speak, more conscious; it forces them to better perceive their own possibilities and boundaries, that is, to
overcome their own naiveté. Such, for example, was the influence of the novel as a new genre on all the old literary genres:
on the novella, the narrative poem, the drama, and the lyric. Moreover, a new genre can have a positive influence on old
genres, to the extent, of course, that their generic natures permit it; thus, for example, one can speak of a certain
“novelization” of old genres in the epoch of the Novel’s flowering. The effect of new genres on old ones in most cases
promotes their renewal and enrichment (Bakhtin, 1984, p. 271).
ii

. As often happens in science the problems that are easily formulated can be the most difficult for solve. For example,
Christian Goldbach (1690-1764) formulated a very simple conjecture: every even integer greater than 2 can be represented
as the sum of two prime numbers. This conjecture is still an open question. Partial proofs of this conjecture have been done
in the 1930s by Lev Shnirelman and Ivan Vinogradov and in 1973 by Chen Jing Run.
iii

. Often novelties cannot be judged on the basis of verification of the results; especially it is difficult in the case when
the creator is a stranger in the field of investigation. In this case the object for judgment is the predisposition of the creator
of novelties.
It seems to me that the following factors can be used for calculation of the degree of justification of the intervention of
a scholar in the elaboration of a problem in a field foreign to him. Let us denote this degree by a M. In accordance with the
following assumptions, M is greater the greater the importance of the problem – A; the less it is developed – D; the easier it
is to grasp the essence of the problem – E; the higher the originality of the method by which a scholar develops the given
problem – B, the more impressive the credentials of the intruder— C; the higher the danger that the intruder will ruin his
reputation and be ridiculed by his colleagues, relatives, and friends— F. Certainly, these factors are interwoven in a very
sophisticated way. Simplifying, they could be represented as a linear function
M= aA+ dD + eE+ bB+cC+ fF,
where M, A, D, E, B, C, F are the quantities of the above-mentioned factors and the coefficients a, d, e, b, c, f represent
the values of these factors.
A very impressive example of such successful intervention of a scholar in a foreign field is associated with the name
of an outstanding Russian mathematician Leonid Kantorovich. In 1975 he (together with Tjalling Koopmans) received the
Nobel Prize in economics for his great contributions to this field.
To the reader who is interested in finding out about my opinion on Kantorovich's role in the erection of economics in
planning systems, and in the former Soviet Union in particular, I recommend my essay that in my book (1992), pp. 405-424.
iv

. Taking into account the above said, I do not accept the Russian proverb, "Don't show to a fool half your work." I
don't agree that people to whom we refer are fools. Mainly they are qualified, nice people who for the above-mentioned
reasons have difficulty grasping new ideas. From my point of view I prefer another version of this proverb, "Only fools
show half of their work." And I followed my interpretation of this proverb in practice: for many years I did not apply for
grants.
v

. I borrowed this criterion from the late Boris Moisheson, a great mathematician who was far ahead of his time in the
elaboration of new concepts in algebraic geometry. The new ideas he developed have been foreign to the mathematical
establishment. Only his previous elaborations that have been highly evaluated by the establishment helped him to have
some prestige among his colleagues. Only after he solved an old unsolved important problem with his new methods, did
some of his colleagues begin to appreciate his novelties.
vi
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1. Following the above-mentioned differences between analogy and metaphor one can treat the famous fables by
Bernard Mandeville (1714) mainly as an analogy because the structure of the beehive was used directly for mapping human
problems.
2. Another set of logical variables could be offered for the total value of the predisposition’s weight function like not
really beautiful, really beautiful, and the beauties that correspond to nice, pretty, and beautiful.
ix

Jamshid Gharajedaghi (1985) developed the idea that beauty is oriented to both creation and to recreation.

The difference between Plato's and Aristotle's views of art is apparent but not real. They were concerned
with different aspects of the same thing, like two sides of the same coin. Art is both creative and
recreative, inspiring and cathartic. Recreation is the extraction of satisfaction from what we do, rather than
what we obtain. It provides "the pause that refreshes"; it re-creates the creator. People cannot sustain
continuous pursuit of ideals without rewards along the way. Art as recreation provides this. Art is also
inspiring, stimulating visions of something better and commitment to its creation. A single work of art
may do both. Little wonder that both those who entertain us and those who inspire us are called "artists."
(p. 22)
x
. In accordance to Ackoff (1999): “Development is not a matter of how much one has, but of how much one can do
with whatever one has” (p. 273). Such definition of development is related to social systems. It seems to me, however, that
it could be very easily paraphrased as a general systems category. “Development is not a matter of how much a system has,
but of how much a system can do with whatever it has.” Following the concept of multidimensiality, such a definition of
development originates from an operational point of view. Development could be defined from a functional point of view
as qualitative changes in a system’s dynamics. The structural aspect of development emphasizes predispositions and the
changes in their relational components along with material. From the point of view of the genesis of development it makes
sense to introduce the degree of its deepness. The latter depends on the number of the layer of a program that changes the
program of other layers. For example, if development is observed on the zero level (behavioral program), it is important to
know whether it will be fixed by the first layer program, as often happens in the biological development of an embryo, or
whether the first layer program will be changed by the second layer program, and so on.
xi

. As Werner Heisenberg (1958), one of the founders of quantum mechanics, mentioned:
One could speak of the position and of the velocity of an electron as in Newtonian mechanics and one
could observe and measure these quantities. But one could not fix both quantities simultaneously with an
arbitrarily high accuracy. Actually the product of these two inaccuracies turned out to be not less than
Planck's constant divided by the mass of the particle. Similar relations could be formulated for other
experimental situations. They are usually called relations of uncertainty or principle of indeterminacy.
(pp. 42-43)
xii

. The liaison between the past and the future invariably has been a point of contention in the community of
historians. There is a profound disagreement among historians regarding the mode of the “temporal link.” Some historians
(a minority), particularly those aligned with the school founded by the British philosopher and historian Thomas Carlyle
(1795-1881), argue that each historical situation is unique and that the past is severed from the future in the sense that
historical patterns and analogies are inadmissible as a credible blueprint for the future course of history . As they perceive it,
the task of the historian is to investigate a concrete historical situation.
History, though, does not seem like a chain of random events. There is a great temptation for many historians to find
“the laws of history” and historical analogies because they could promote a better understanding of the present as well as
help chart the future course of action. However, this tempting path is fraught with traps.
Assuming history is subject to certain laws, what form and shape do these laws assume? Are they linear or cyclical or
of another curvature? Marxists contend that history unfolds in a linear fashion as one social modality is replaced by a more
progressive one: there is a progression from the primitive communal system to a slave-owning system to feudalism to
capitalism and finally to communism. The more established approach proffers that historical laws are cyclical in nature.
This theory has been championed by many prominent historians from Giambattista Vico (1668-1744) to Arnold Toynbee
(1889-1975). More recently, this concept has been incorporated into the theory of Russian history put forth by Alexander
Yanov (see Yanov, 1981). The criteria defining a given cycle may vary.
I do not know of any concept in these kinds of systems that allows successful prediction of the future on the basis of
law.
It seems to me that the discovery of laws is typical for systems that have a relatively fixed structure, like physics,
chemistry, and so forth. The more changeable the structure of a system, the more difficult it is to find laws in it. Such for
example, are history and art. I could repeat that I do not know any concept in these kinds of systems that successfully allows
on the basis of a law to predict the future.
Thus, in these systems another approach could be more valuable. This approach assumes an elaboration of a
developing manifold of different structures and their selection and combination depending on the situation. Such a
methodology could be called combinatorics.
This methodology does not object to certain ways of finding semi-order in the combinatorics. The majority of
historians recognize the existence of historical patterns, which might serve as the bridge between the past, present, and

future. In this situation analogies are predicated upon similar historical realities, but in practice each period is unique. The
fundamental question that arises in this respect is: “Which features that are unique to a given historical setting can be
abstracted, so that the new situation warrants a justified comparison with the one from the past?” As is shown in Chapter 7,
the answer to this question is unknown.
Thus, presumably, history is not a chain of random events, and, by the same token, history is not a rigidly determined
process governed by Her Majesty’s Fate. One needs to exercise extreme caution in distilling past trends and analogies and
applying them to chart the future course of development. Moreover, in case the extrapolations or analogies are not doable, it
makes sense to introduce the category of a predisposition. It shows the impact of the unique current situation upon the
future. It would be interesting to examine the rise of fall of great empires, the appearance of tyrants, and so on by using the
concept of a predisposition
xiii
. The recognition of God as a developing entity that does not know everything in advance is consistent with the
attributes of God as omnipotent, omniscient, and so forth in the following sense: God is able to recognize the unexpected
outcomes, to evaluate them and change them in a desirable direction (see Katsenelinboigen, 2001).
xiv

. See more about the dual components that I call attractors (repulsors) in my publications concerning my concept of
axiology as a general systems phenomenon, e.g., Katsenelinboigen (1974).
xv

. To better appreciate the last statement, let me remind the reader, for example, that Lenin’s principle of democratic
centralism dealt only with the first condition: there exists a diversity of opinions, let us choose; the choice having been
made, everyone must fall into line. The majority's one-time choice supersedes the interests of the minority, that is, of the
very people who today are developing the new ideas from which we want to be able to choose tomorrow. That is why the
creative minority was crushed in the former Soviet Union.
xvi

. Disjointed incrementalism is especially dangerous if it is accompanied by usage of sayings and proverbs. They reflect
wisdom and experience of many generations. At the same time, their unconditional nature results in their incompatibility
and contradictoriness. For instance, the proverb “Two heads are better than one” has its opposite in the proverb “Too many
cooks in the kitchen spoil the broth.” This makes it difficult to apply them in practical situations.
xvii

. Just to remind the reader that a common vision on a non-Markovian process means only the influence of the past on
the future.
xviii

xix

. The famous examples concerning the segregation of figure and ground partly illustrate this statement. In more
sophisticated cases this phenomenon can be observed in the so-called "reversible figures in which either of two figureground organizations is possible" (Gleitman, 1996, p.170).
Some artists used this technique to elaborate more profound interpretations of their pictures. This is especially vital for
the pictures by Salvador Dali. As Robert Descharnes (1975) mentioned:
The concept of a still life placed in front of an architectural structure through which one glimpses a
fragment of the landscape is one that Dali has made use of frequently to show to advantage the bust of
Voltaire by the sculptor Houdon, which disappears to give place to a group of people. This work was done
in the United States subsequently to another picture, called Slave Market with Diseppearing Bust of
Voltaire, in which we find again the compotier of The Endless Enigma and Gala, who "by her patient love
protected me from the ironic world crawling with slaves.” Dali means by this that he attributes to Gala's
gaze the magic power of annihilating the image of Voltaire in order to protect him from any vestige of the
sceptical French philosophy of the eighteenth century and its consequences. (p.98)
xx

. This is why I even began writing this book: from a rational understanding of the core of beauty rather than of its
perception by human beings. Many books on beauty start from human beings’ perception of this category. As an example
one could take the classical book on beauty by Francis Hutchinson (1738). Jumping far ahead, I appreciate Hutchinson’s
attempt to analyze these perceptions by appealing to their Natural Powers that “are pretty different either from what we
commonly call Reason, or the External Senses” (p.xvi).
Certainly, there are exceptions. As Paul Davis (1992) said:

My own inclination is to suppose that qualities such as ingenuity, economy, beauty, and so on have a
genuine transcendent reality— they are not merely the product of human experience— and that these
qualities are reflected in the structure of the natural world. Whether such qualities can themselves bring
the universe into existence I don't know. If they could, one could conceive of God as merely a mythical
personification of such creative qualities, rather than as an independent agent (pp. 214-215).
xxi

NOTES

. The elaboration of the concept of a gestalt is primarily based on several relevant articles in Encyclopedia Britannica
and some books, and K. Koffka (1935), in paticular.
xxii

. A leader of the futurist literary movement, the poet Alexander Kruchenykh (1967), stated that “futurists sought to
develop words creation in accordance with the “words' inner laws which might be understood only by the speech creator,
and never follow the rules of logic or grammar” (p. 68).
xxiii

. I am using in this section some materials from the papers written by two University of Pennsylvania students who
have taken independent studies with me in the Fall 2001.The first paper Harmony and Poetry belongs to Sandi Li, the
second one “Harmony and Music“— to Jody Yang.
xxiv

. Samuel Taylor Coleridge (1772-1834) in Genial Criticism (1814) writes:
Beautiful arises from the perceived harmony of an object, whether sight or sound, with the inborn and
constitutive rules of the judgment and imagination: and it is always intuitive. (Quoted from Bartlett’s
(1992), p.383)
I do not know what category is basic: beauty or harmony. If we follow the history of the corresponding definitions in
physics (in my understanding, they are equilibrium and optimality) it is reasonable to agree with Coleridge that beauty
arises from harmony.
xxv

. For the reader who wants a deeper understanding of this kind of transformations, I recommend the book by Richard
Feynman (1965) where it was done in application to a physical system.
xxvi

6. Taking into account statements concerning the modes of presentation of opposites some comments can be made
that are relevant to the presentation of beauty by George Birkhoff (this presentation had been discussed in Chapter 3).
Birkhoff’s evaluation of beauty is just a scalar M that is as function of scalars C and O; these scalars in their turn are
evaluations of vectors of corresponding sets of complexity and order components and their values.
Because the vectors of values for these components are taken from an individual, it is reasonable to assume that he/she
elaborates them in the best way. Under this assumption, we have just a hidden optimization model. In this case, M means
the value of the individual’s objective function. The hidden constraints assume the resources that an individual needs to get
a certain initial component. The hidden rules of interaction clarify the demand of different resources to get certain
components. In general, the above made assumption of the best evaluation of beauty of an object means that the individual
has taken into account not only the objective function but also the constraints on resources and the rules of interactions. But
such a model is not a model of harmony because it does not explicitly balance the output components that form the beauty
of an object with the resources that are necessary to spend to get these components.
xxvii

. This section is primarily based on several articles from the Philosophical Encyclopedia, the Encyclopedia Britannica,
and the Cambridge Dictionary of Philosophy. Discussions with V. Ulea played a very important role in its elaboration.
xxviii

. Especially, concerning Western philosophy. As Richard P. Hayes mentions in his article "Potentiality, Indian theories
of” in the Routledge Encyclopedia of Philosophy:
Indian philosophers wrote a great deal about potential (śakti) and capacity (sāmarthya); both of these
words may also be translated as “power” or “force.” The Sanskrit word śakti, like the English word
“potential,” derives from a modal verb meaning “to be able,” so one might also see the study of potential
as being the study of ability. The principal issue about which Indians debated was that of where exactly
potential or ability is located.

xxix

. In the evaluation of the role of experience in the formation of a potential, we face two opposite sides. One of them
concerns the positive role of experience because it can enrich the absorption of a new kind of beauty. The other is negative
because experience can be a major obstacle to the absorption of novelties concerning beauty.
xxx
. In some languages there are different meanings for words synonymous to truth. For example, in Russian the words
pravda and istina could be interpreted as having correspondingly subjective and objective flavor. In English the word truth
has a very broad meaning including the last two interpretations of the two Russian words. Felix Lazebnik suggests that
maybe the English words truth and verity could be interpreted as having a subjective and objective meaning. In this book I
use the word truth in its versatile English meaning.
xxxi

. Jerry King (1992) uses the term notion as a general term for the beauty of any mathematical object.
The word "notion" has here been deliberately chosen. More often than not, mathematicians apply the
terms “beauty" and "elegance" to a theorem and/or to the proof of the theorem. But, they may also apply
these terms to other mathematical objects such as an equation, an inequality, or even a definition. So, in
the principles, I allow the idea of "notion" to include any of these. Indeed, as far as the principles are
concerned, N may be any objective in the mathematical world. (pp.181-182)
I could add to the comments by Jerry King concerning the frequency of usage of beauty to different mathematical
objects a relevant comment by Gian-Carlo Rota (1997):
Most frequently, "beautiful" is applied to theorems. In the second place we find proofs…However,
mathematicians are reluctant to admit the beauty of a definition; it would be interesting to investigate the
reasons for this reluctance. (pp.123-124)
xxxii

. The Chinese leader Deng Xianoping (1904-1997) was asked in the late 1980s about his attitude to the French
Revolution. His answer was “It is very difficult to judge the results of this revolution only a shirt period of time, 200 years,
past it.”
xxxiii

. This looks like the evolutionary theory of punctuated equilibria elaborated by Niles Elridge and Steven Gould
(1972). These two scholars claim that the appearance of new creatures is often a result of a long-lasting process of
accumulation of small changes.
xxxiv

. It seems to me that the situation here is analogous to human relations that involve passion and love. Passion is an
attractiveness usually based on sex. It is bright, and is accompanied by sacrifices, and many different kinds of perturbations
that usually create a predisposition to burning in a shirt period of time. It reminds me of devil’s beauty (see Chapter 6).
Love, as V.Ulea defines it, is attractiveness based on mutual development. It involves spirituality first of all and is
accompanied by sex. Love can evolve slowly and very basically creating predispositions for a long lasting period of mutual
development. Love is divine beauty.
xxxv

. This set of components is based on the classification that had been offered by Ross Ashby (1956).
Consider the simple example in which, under the influence of sunshine, pale skin changes to dark skin.
Something, the pale skin, is acted on by a factor, the sunshine, and is changed to dark skin. That which is
acted on, the pale skin, will be called the operand, the factor will be called the operator, and what the
operand is changed to will be called the transform. The change that occurs, which we can represent
unambiguously by
pale skin → dark skin
is the transition.
The transition is specified by the two states and the indication of which changed to which.
… a set of transitions, on a set of operands, is a transformation. (p.10)
xxxvi

. Quoted from David Wells (1990), p.38.

xxxvii

. Gelfand continues: “This situation in modern mathematics corresponds to the structural approach (attacking a new
field, distinguishing the underlying structures)“ (p.15) This quotation reminds me the situation in art. The revolutionary
ideas by Cézanne, Braque, Picasso have been based on different kinds of elaboration of structures that are the basis of a
picture.
xxxviii

. I want to us this opportunity to express my attitude to the terms postulate and axiom. As usual these terms are treated
as synonyms (see, e.g., Webster's Dictionary Third International). Each of these terms has its own peculiarities that can be
used in different situations. I referr to the book by Voldemar Smilga (1970) concerning the terms under discussion:
Mathemaical historians are still not in agreement as to how Euclid distinguished between axioms and
postulates.
Generally, to Euclid, axioms (which he calls “general attributes of our mind’’) are truths that refer to any
entities (not only geometrical). For example, if A is equal to C and B is equal to C, then A is equal to B.
Here, A and B may be numbers, segments of lines, weights of bodies, triangles, etc.
Postulates, on the other hand, are purely geometrical axioms. For instance, Euclid’s first postulate: "A
unique straight line can be drawn from any point to any other point." (p.55)
I suggest another approach to the definitions of an axiom and postulate. If to use the terms initial and dual (value)
components as a pair (terms borrowed from mathematical language), the terms postulate and axiom could correspondingly
be treated as a pair of initial and dual components. Such an understanding of these terms is correlated with their etymology.
The term postulate comes from L. postulatum (a thing) demanded or claimed, while the term axiom, Gr. axioma, has a
meaning that which is thought worthy, and is coming from Gr. axia— worth, value. From the point of view of this duality
an axiom can be treated as a chosen postulate.
xxxix

. I remember a joke that I heard from Emilio Segré. This joke was popular during the World War II in Los Alamos. A
physicist met a mathematician. The mathematician asked the physicist why he looked so absent. The physicist said that he
had lost a very important phone number. The mathematician said: “Don’t worry. I will help you approximately calculate the
lost phone number.”
xl

. Herbert Simon in the mid-1980s gave a lecture at the University of Pennsylvania concerning his elaboration of the
computer program BAKON. Taking limited data on the distances of the planets from the sun, this program automatically
rediscovered Kepler's third law. Close to me in the audience was a friend of mine, Professor Berni Steinberg from the
Engineering School. I told him that it seemed to me the program offered by Simon was very limited. Such a one-stage
process of elaboration of an analytical result is possible only for a limited database whereas Kepler dealt with a huge
database. My friend was astonished by my criticism: how could I, an ordinary professor, criticize the famous Nobel Prize
scholar? Then Berni told me: “If you are so brave, could you repeat your comments in front of professor Simon?” I
immediately replied: “Certainly!” Both of us approached Simon after his lecture and I repeated my comments. Simon, if I
understood him correctly, agreed that in order to attack a huge database, one must have a preliminary hypothesis which,
presumably, belongs to the realm of aesthetics.
xli

. As a matter of fact, Kepler's third law concerns harmonics—the connection between the planets' movement and
musical structures (musical notes for tunes as defined by the harmonics of planetary motion). It was the Pythagorean idea
of the Music of the Spheres: the notion that cosmic objects made musical sounds while rotating and that the distance
between spheres and the notes sounded were established in accordance with musical intervals. The Music of the Spheres—
from Pythagoras to Kepler and Newton, Bach to Beethoven, and on into the twentieth century of Einstein, Schönberg,
Stravinsky, Cage, and Glass—is a spellbinding examination of the interwoven fates of science and music throughout
history. The parallel histories of music and science — from celestial harmony to cosmic dissonance—is very well described
in the book by the music critic Jamie James (1993).
xlii

. As a matter of fact, “neither the Old Testament nor the New Testament has any theory of the beautiful” (Interpreter’s
Dictionary of the Bible, 1962, vol. 1, p. 371).
Malka Rabinowitz (2000) mentioned:
Despite the popularity of this field, the concept of beauty is rarely discussed in Jewish thought, and is
predominately found in the Hebrew Bible and in the work of Yehudah Abrabanel (Levy, 1993).

xliii

. Professor Efraim Urbach (1912-1991), former President of the Israeli Academy of Sciences and Humanities, called
my attention to the possibility of interpreting good in the Torah as beauty. In a private letter dated July 8, 1979, that he
allowed me to publish, he wrote:
While in biblical Hebrew the word  הפיstands for “beautiful,” it becomes in Mishnaic Hebrew to mean
also quality and goodness. There are many examples in the
Hebrew dictionary of Ben-Yehuda. In one case (Babylonian Talmud Shabbat 108a) the Greek word
 תזלאכis used in the sense of a “fine argument.”
xliv

. My interpretation of beauty in the Torah as the value of diversity of objects measured in unconditional values is to
a certain extent close to the interpretation of inclusive beauty by Stephen Ross (1998a):
Beauty here carries a double meaning, inclusive and exclusive. In the exclusive, restricted sense, it
pertains to how things appear, their manifestations, and to the joys human beings experience when
presented with beautiful things: human bodies, artifacts, natural creatures, and things. Relevant questions
here are always what kinds of things are beautiful and what are not, what qualities make something
beautiful. In the inclusive sense, beauty pertains to anything worthy of approbation, to human virtues and
characters, to nobility and goodness, to hidden things and truths, to the natural and the divine worlds.
Almost anything may be regarded as beautiful, and beauty may include almost any quality. In the
exclusive sense, it is important to distinguish what is beautiful from what is not. In the inclusive sense,
beauty resists binary oppositions, joins disparate and opposing terms. As different as these two meanings
may seem today, they have not traditionally been kept distinct. (p.237)
I want to reiterate that my theory that the evaluation of all objects on the basis of unconditional values resembles only
to a certain extent the interpretation of beauty by Ross. Ross’s statement that “almost anything may be regarded as
beautiful” (my italics) ruins the purity of his concept because for a strong concept exceptions are not allowed: when
exceptions emerge, either a broader concept should be developed that incorporates the exceptions or new concepts should
be developed to handle them.
xlv

. This situation reminds me of the interpretation of the planetary system by Claudius Ptolomaeus (2d century A.D.) –
the geocentrical system— and by Nicolaus Copernicus (1473-1543) – the heliocentrical system. Both interpretations allow
the calculation of orbits. But the first one does so in a cumbersome way, the second in an elegant one.
xlvi

. Mikhail Epstein privately shared with me his vision on the origins of this famous saying. The latter is associated with
the great Russian writer Fyodor Dostoyevsky. Actually, Dostoyevsky himself did not say it. Even his major protagonist
Prince Myshkin (in the novel Idiot), to whom the saying is usually attributed, did not say it himself. The saying is attributed
to him by another protagonist, Hippolyte, and, in turn, comes from a third protagonist, Colia. And even then it is posed as a
question. Hippolyte says:
Is it true, prince, that you once declared that “beauty would save the world”? Great Heaven! The prince
says that beauty saves the world! And I declare that he only has such playful ideas because he's in love!
Gentlemen, the prince is in love. I guessed it the moment he came in. Don't blush, prince; you make me
sorry for you. What beauty saves the world? Colia told me that you are a zealous Christian; is it so? Colia
says you call yourself a Christian.
(from Eva Martin’s translation; see Project Gutenberg Release # 2638 [May 2001], Internet Online Book
Page)
xlvii

Goethe, Faust. The English translation of Mephistopheles' sentences is borrowed from the epigraph to the English
translation of Michail Bulgakov’s novel (1995).
xlviii

. And the men of the place asked him about his wife; and he said, “She is my sister”; for he feared to say: “My wife”;
“lest the men of the place should kill me for Rebekah, because she is fair to look upon.” (Genesis 26:7)
At first glance this statement appears to be a lie by Isaac, Abraham’s son. It is actually just a half-lie because Rebekah
was his half sister. This is confirmed by verses 15, 23, 24, and 29 of Genesis, Chapter 25. (I am grateful to Cynthia

Anderson who pointed this out to me.)
8. In addition I also characterize devil’s beauty by some real-life and fiction stories. The difference between bandits
and terrorists could also serve as an example of the difference between ugliness and devil’s beauty. The ugliness of bandits
is beyond doubt because they ruin the life of people in the name of their own selfish needs. The terrorists have ideologies
that they want to implement to improve the lot of mankind. They have the best intensions, but what is wrong with them?
The dreadful means they use to attain their goals. The terrorists represent the devil’s beauty.
Let us consider Robin Hood. Many people perceive him as a hero. He takes from the rich and gives to the poor. He
holds these ideals and pursues them with bravery, wit, and charm against the bloodsuckers. Many people find these qualities
admirable and worthy of imitation and treat Robin Hood’s behavior as beautiful.
Also consider the situation in Crime and Punishment by Fedor Dostoyevsky. Raskolnikov, the major protagonist in
this book, tries to take from a rich person her wealth and distribute it between widows who do not have enough money to
feed their children.
But the means that Robin Hood and Raskolnikov employ are linked with murder. And these means are ugly and in
general their behavior could be characterized as devil’s beauty.
A predisposition that is judged as a devil’s beauty exhibits grave consequences. History yields many examples. The
Russian communists desired to create a paradise for people. In the name of this goal they robbed banks (for party coffers)
and performed other brutal activities.
What do these cases tell us? Forgetting about means that have an independent value from the goal is fraught with
pitfalls.
xlix
Two examples would confirm it. The first one concerns the fate of the enemies of Thomas More (1477-1535). This
man was famous not only as a great utopian but also the Lord Chancellor of England (1529-1532) in the time of the King
Henry VIII. More refused to accept the King as the head of the Church of England. In response, the King organized a false
trial for More that sentenced him to capital punishment. But what then happened to the participants in the trial, including
More’s beloved disciple, who falsely testified against him? All of them died in an unnatural way. Only one succeeded – his
disciple became the Lord Chancellor of England. This story is well depicted by Robert Bolt (1960) and a great movie was
produced based on this book.
An analogous situation happened with the leading Russian communists who participated in the October Revolution
with Joseph Stalin. By the mid 1930s all of them (who were Lenin's close associates in 1917) had disappeared for one
reason or another. Most of them were murdered by Stalin. Only Stalin succeeded and became the leader of Russia.
l

. After the flood God said:
I will not again curse the ground any more for man’s sake; for the imagination of man’s heart is evil from
his youth. (Genesis 8:21)
In spite of the growing maturity of human beings, their level of thinking seems to lagging behind the development of
the universe. This brings terrible problems for mankind.
li

. Moisheson called my attention to a certain isomorphism between the structure of some of the legends of Pandora's
box and Eve. Pandora, like Eve. was the first woman on earth. In one version of the legend, Hephaestus created her
following the will of Prometheus. There was a box in her husband's home containing sorrows and joys (according to some
versions there was also other hope or the knowledge of the date of our deaths at the bottom of the box). Overflowing with
curiosity, Pandora violated the prohibition and opened the box. Out came plagues that disseminated throughout the world.
Another ancient Greece myth is the myth of Prometheus. Perhaps, it symbolizes the danger of Man discovering the use
of fire: and in those times, the destructive power of fire could be compared (of course, with certain provisions) to the present
day danger of atomic power.
lii

. More on this in my article (1980).
liii

. Below I bring definitions of moral and ethics by Russell Ackoff (1999) who opts to distinguish these categories:
There is no generally accepted distinction between ethics and morality; therefore, they are often taken to
be synonymous. This allows one to distinguish between them as one wants. I prefer to think of ethics as
having the function of promoting cooperation and of morality, of reducing conflict. This makes ethics
proscriptive-telling us what should be done-and morality, prescriptive-telling us what should not be done.
Ethics is concerned with "thou shall" and morality with "thou shall not."

I think of "good" and "evil" as ethical concepts, and "right" and "wrong" as moral concepts. "Good and
evil" and "right and wrong" are matters of degree; they are not dichotomies. To reduce conflict is usually
right, but the amount by which it is reduced determines how right it is. Similarly, to increase cooperation
is usually good, but the amount by which it is increased determines how good it is. (p.279)
Certainly, every author can elaborate his/her own definitions of morality and ethics . And if the definitions do not fit
the existing convention, the empirical material can be rearranged around the new categories. Thus, I accept Ackoff's
definitions of ethics and morality. However, I prefer definitions that conform to currently accepted use. For example,
contrary to Ackoff’s statement, moral statements include negative as well as positive statements. The Ten Commandments
that are widely accepted as moral norms contain negative statements (“Thou shalt not murder,” Exodus 20:13; “Thou shalt
not commit adultery”, Exodus, 20:14 as well as positive (“Remember the sabbath day, to keep it holy,” Exodus, 20:8;
“Honor thy father and thy mother: that thy days may be long upon the land which the LORD thy God giveth thee,” Exodus,
20:12)
In his last years Ackoff revised the above-mentioned definitions of moral and ethics and clarified the definition of
good. He did not publish these revisions but expressed them in several lectures. Ackoff was very kind and prepared on my
request the revised definitions in writing. Below I offer this text.
There is no generally accepted distinction between ethics and morality. This leaves us free to make any
distinction we want, for good reason. I make the following for pragmatic reasons.
Ethics I take to be concerned with principles and practices that deal with good and evil, and that are
universally applicable, therefore, absolute.
Morality I take to be concerned with principles and practices that deal with right and wrong, and that are
relative to a particular society.
The good I take to be any action that increases the desire and ability of others to satisfy their needs and
legitimate desires. Legitimate desires are ones the fulfillment of which does not decrease the desire and
ability of others to satisfy their needs and legitimate desires.
liv

. Sometimes a law can be related to unconditional values. For example, many of the Ten Commandments are
unconditional moral statements that also have the rank of a law. “Thou shalt have no other gods before Me” (Exodus 20:3);
“Remember the Sabbath day, to keep it holy” (Exodus 20:8-11); “Honor thy father and thy mother” (Exodus 20:12); “Thou
shalt not commit adultery” (Exodus 20:13); “Thou shalt not covet the neighbor’s house…” (Exodus 20:14).
Some of these moral statements were later elaborated upon and turned conditional. For example, in accordance to the
Torah, punishment for the violation of the unconditional statement regarding Sabbath is based on the strongest law – capital
punishment.
And the LORD spake unto Moses, saying,
Ye shall keep the sabbath therefore; for it is holy unto you: every one that defileth it shall surely be put to
death: for whosoever doeth any work therein, that soul shall be cut off from among his people. (Exodus
31:14)
It took a long time till the unconditional punishment for violation of the sabbath was revised and became partly
conditional. The law allowed (on the sabbath) to fight enemies (at first, only if the enemies directly attack the Jews and
subsequently if the enemy made direct preparations for attack),and to prepare food to treat a sick person because the
preservation of human life prevails over other constraints.
The other commandments, for example, “Thou shalt not murder” (Exodus 20:13); “Thou shalt not steal” (Exodus
20:13), are moral statements that are made concrete via pragmatic statements that incorporate other conditions. For
example, a series of legal statutes in the Torah deals with specific types of theft and various punishments. “And he that
stealeth a man, and selleth him, or if he be found in his hand, he shall surely be put to death” (Exodus 21:16). “If a man
shall steal an ox, or a sheep, and kill it, or sell it; he shall restore five oxen for an ox, and four sheep for a sheep” (Exodus
22:1). “If the theft be certainly found in his hand alive, whether it be an ox, or ass, or sheep; he shall restore double”
(Exodus 22:4).
lv

. Yury Koriakin drew my attention to this issue, remarking that the Russian word sovest' is composed of two parts: sovest'.
lvi

. Leo Tolstoy said: “Conscience is the memory of society, assimilated by a single individual.” (Quoted from Simonov,
1991, p.168)
lvii

. The idea of distinguishing the values based on the use of nouns and verbs was expressed by some authors. For
example,
At the very outset of a theory of value, an important semantic question arises in the consideration of
whether the meaning of "value" is to be derived from its noun (or in old fashioned language, its
substantive) sense, or from its verb (actional) sense. On the one hand, "value" may designate a property or
characteristic of an object; this is what I call the noun sense. On the other hand, "value” may designate an
act; this is what I call the verb sense. The common idiom uses the word in either way, but a choice must
be made by theory. I am sure that sometimes the authors of different value theories argue at cross
purposes because "value" means to one of them a property and to the other an act. The semantic problem
here is not a question of when value is used as a noun and when as a verb in the syntax of a sentence.
Such a question is one of grammar, not of semantics. The present problem is one of designation: if the
word in its most general sense—that upon which all specific meanings and derivatives depend—
designates an act, then the verb sense is semantically prior; but if the word most generally designates a
property or characteristic, and every other meaning depends on this, then the noun sense is semantically
prior. This is regardless of what part of speech the word happens to be in the syntax of any particular
sentence. To Dewey, for example, the verb sense seems to be basic. He holds the meaning of "value" to be
closely connected with some or several of the following words: prizing, desiring, holding dear, or liking,
taking interest in, enjoying, or appraising." (Lepley, 1949, pp. 6, 68.)
lviii

. Such a distinction between actions and rules of interaction is important for systems where the rules of interaction
are not given from outside, for example, a society. In artificial systems, like chess, all possible actions belong to the rules of
interaction. All of the moral values behind these rules are implicitly implemented in them (see more in Chapter 7).
lix

. Birkhoff uses the terms material and relational components in a different manner from mind. For him the typology of
components is based on their orientation. Because the components gA and eB are often oriented to material interests
Birkhoff treats them as components that have a material nature.
lx

. Then said Jesus unto his disciples, Verily, I say unto you, That a rich man shall hardly enter into the kingdom of
heaven. And again I say unto you, It is easier for a camel to go through the eye of a needle, than for a rich man to enter the
kingdom of God. (Matthew 19:23-24; see also Mark 10:24-25, and Luke 18:24-25)
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1. A version of some parts of this chapter can be find on the Internet at
http://www.trismegistos.com/IconicityInLanguage/Articles/Katsenelinboigen/KATS1.HTM
lxvi
lxvii

2. To best of my knowledge, the term holon was introduced by Arthur Koestler (1979). Koestler used the term to
designate objects in a hierarchical system which, on the one hand, are subordinated to the higher level and, on the other, are
"stable, integrated structures equipped with self-regulatory devices and enjoying a considerable degree of autonomy or selfgovernment."
3. The general discussion and quotations concerning origami are based on Isao Honda (1965) book. A theoretical
analysis of certain aspects of origami was done in my paper (1981). Another object that deserves attention from the point of
view of the role of a logical part of beauty in the creation of applied art objects is string figures, in particular cat's-cradles
(see Furness 1962).
4. This approach to constructing origami is not a carbon copy of the biological process of mutation, but perhaps there

are some useful parallels. The established folding lines correspond to a fixed number of types of biochemical reactions. The
construction of a geometric network of folding lines and intermediate forms representing the potentials for development that
give rise to new origami is akin to the development of a somewhat ordered network of cells in living creatures, serving as a
foundation for subsequent processes of cell specialization, choice of cell location in the organism, cell interaction, and
creation of intermediate forms that are rather remote from the final organism. One major distinction between origami and
biological development is the lack on the part of the latter of a preconceived image, an image that is correlated with the
choice of intermediate forms. Perhaps, when it comes to the creation of new living creatures on the basis of an ordered
network of cells and intermediate forms, random processes (to some degree) in the internal hierarchy play a more significant
role
5. The list has been taken from Alvin King (1981), Kenneth Myers (1983), and Bohdan Szuprowicz (1981).
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. The third section of this chapter is primarily based on the paper written by myself together with Dan Giacomo and
Mona Weissmark (1986). To save space I have omitted an interesting part of this article that concerns multidimensional
systemic vision of different kinds of feelings. I also slightly revised the materials used, adding some information from
sources that appeared after the publication of the article. I had to sharply limit the set of these sources because only the
University of Pennsylvania catalog lists 220 new books concerning emotions.
lxxii

. The inspiration to write this section came from the article by Erica Good (2000). That article mentioned a summary
of Nisbett’s research forthcoming in Psychological Review. Being eager to study this article, I contacted Professor Nisbett
and he kindly emailed me the article in advance me even before it was finally in the Spring 2001 publication.
lxxiii

. Supported his views by many references. I preserve Nisbett’s citations to his many references as they are represented
in the text of Nisbett’s article. A reader interested in detailed information concerning these references will find the last one
in the large bibliography to the article by Nisbett.
lxxiv

. This section is primarily based on the special issue of the journal Current Directions in Psychological Science, vol. 7,
no 1 (1998), concerning the lateralization of the brain. I am very grateful to Dr. Helen Moscovich who called my attention
to this issue and discussed with me in depth the articles in it.
It is also important to mention the book by Vyacheslav Ivanov (1978), which to a great extent is devoted to the role of
the two hemispheres and preserves its freshness till today
lxxv

. This reminds me of the situation in a court where the jury makes a rough dychotomic decision: guilty—not guilty. In
this case the judge in accordance with the law (or precedent) will define a certain degree of punishment.
lxxvi
. It should be mentioned that reactive and selective methods can be applied both to the part and to the whole. A part
of the work can be created via the reactive method while the whole is based on the selective method, and vice versa. In
general, four combinations can be observed. In art, can often see a combination of fixed modules or stereotypes and
innovative ways of their integration and vice versa. In literature such a situation is typical for fables and fairytales, which
often exploit fixed personnages while the plot may vary. In other cases the plot becomes a pattern that is utilized from story
to story, changing only the names of the main characters. This situation is very typical for folklore.
lxxvii

. We are grateful to Professor Peter Steiner, who called my attention to the above-mentioned two examples of the
randomization style.
lxxviii

. In turn, these elaborations have been based to a great extent on the materials from the course on creativity that Saul
Morson has taught with one of us, Aron Katsenelinboigen, at the University of Pennsylvania in the early 1980’s. Saul
Morson himself confirmed it in the Acknowledgments to his book (1987), saying: “I also benefited greatly from a course on
the creative process that I co-taught with one of the most creative people I have had the privilege to know, Aron
Katsenelinboigen…”
lxxix

V.Ulea (2002) writes: “Unlike the space of action (such as Verona in Romeo and Juliet, or Sorin’s estate in The
Seagull) which is determined by the artist, the implied space is created by the interpreter through various metaphors” (p.23).
lxxx

. One more illustration of the attitudes of some readers to digressions in a literary text is based on a different
translation of the above-mentioned episode.
The translation, by Stephen Graham (1915), is far from the original, in the sense that the descriptive part is omitted by
the translator, who presumably considered it redundant:
Chichikov was almost forced to close his eyes on his entrance into the drawing-room, for the glare of the
candles, the lamps, and the ladies’ dresses was terrific. Everything was flooded with light. Black dresscoats, moreover, fluttered hither and thither, and Chichikov had not succeeded in looking about him when
his arm was seized by the governor, who at once presented him to his wife. (p. 17)
As one can see, the two translators have evaluated the importance of the descriptive part of the episode very
differently. True, no one would defend such a cut; nevertheless, it has value from the point of view of positional and
combinational thinking. If the first translator follows the original in order to show the beauty and richness of Gogol's artistic
universe, the second one is exclusively concerned with plot development — a typically combinational approach to the text.
In terms of a combinational game, the event of Chichikov's meeting with the go vernor becomes the main objective of the
second translator, who "sacrifices" the digression in favor of the dynamics of the narrative. At the same time, he neglects the
fact that the position that is formed as a result of his reductions is weakened — it does not convey in full measure the
diverse relationships between the universe and the protagonists.
lxxxi

. As a matter of fact, the script of this movie is written by Craig Pearce and Baz Luhrmann (1996) in a slightly
different way. The movie starts from a television presentation by an anchorwoman. The script mentions a highway and two
cars on it. The first car is a sedan, the second a pickup. The pickup is traveling toward the sedan. The Montagues in the
pickup are yelling at the Capulets in the sedan.
lxxxii

. From the point of view of the evolution of analytical concepts and their transformation into topological and then
artistic ones, the drawings by Anatoly Fomenko are of interest; they illustrate some problems in homotopic topology
developed by Anatoly Fomenko, Dmitry Fuchs, and Victor Gutenmacher (1986).
lxxxiii

. John Baldessari characterizes his approach to painting as follows:
What This Painting Aims to Do? It is only when you have been painting for quite some time that you will
begin to realize that your compositions seem to lack importance—that you are to ordinary.
That is when you will start to break all the so-called rules of composition and think in terms of design.
Then you can distort shapes, invent forms, and be on your way toward being a creative artist. (From John
Baldessari's early 1990’s exhibition at the Whitney Museum of American Art, New York)
lxxxiv

. The book by Jacques Hadamard (1996), completely based on Henri Poincaré's 1908 presentation of his ideas on the
creative process in mathematics, is relevant to this matter.
lxxxv

. To a great extent, for the analysis of involvement of art in the managerial creative process, I have used the paper
“Managing Organizations and Performing Arts” written under my supervision by Sergey Guskov, my former student who
has taken my course Managerial Decision Making in the Spring semester, 2000.
lxxxvi

. I have also used publications by Creative Leaps International concerning its activities.
lxxxvii

. Mr. John J. Cimino, Jr. is the Director of Creative Leaps International and founding president and CEO of its parent
company, Associated Solo Artists, Inc. Mr. Cimino was educated at Rensselaer Polytechnic Institute (biology and physics),

the State University of New York at Albany (educational theory), and the Manhattan and Julliard Schools of Music (vocal
studies). Mr. Cimino holds a uniquely interdisciplinary perspective and works both creatively and interpretively across the
arts, sciences and studies of the learning process. He is the winner of 24 international awards for singing and has performed
throughout the USA and Europe including opposite to tenor Luciano Pavarotti. As a composer, Mr. Cimino has penned
works based on the writing of Stephen Crane, William Blake, Robert Penn Warren, Buckminister Fuller and Loren Eiseley
as well as the painting of Thomas Cole. Cimino lectures and performs on the history philosophy, and cultural implications
of science. He is also a speaker and a conference planning consultant on creativity and innovation, advanced professional
development, teacher training and personal renewal. (From the description of the Center for Excellence in Municipal
Management on the Internet— http://www.teachingleaders.org/aboutus/f-cimino.html)
lxxxviii
. Often it is very difficult to make such experiments at first rate institutions because their leaders are afraid to ruin
a successful system. It is also very difficult to make such experiments at low rank institutions because their leaders are
unable to do it. It seems that the most desirable institutions for experimentation are institutions between the two ranks
(though closer to the best) with ambitious leaders.

