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Πάντες ἄνθρωπoι τoῦ εἰδε�ναι ὀρε�γoνται
φύσει—All men naturally desire knowledge.
Aristotle, Metaphysics



Preface

I would like to briefly discuss the motives that have prompted me to write a book
with such a broad and ambitious objective that goes beyond the scope of my specific
scientific and technical knowledge.

In the early 1980s, I came to realize that my research into applied logic and
mathematical language theories was directly related to philosophical problems,
particularly the problem of consciousness and language.

I thus started reading and became interested in philosophy. I must say that, despite
my best efforts, I could not find a path through the bewildering maze of philosoph-
ical theories. It bothered me that many philosophers are not strict enough in their
thinking. Their discourse is nearer to the literary. This may well be due to certain
individuals who happen to be fine wordsmiths, who know how to write elegant and
exciting text. However, most philosophers did not convince me, as I am possessed of
the strict, pedestrian mind of an engineer. I find that many play around with
terminology, creating new terms without actually caring about how they relate to
existing ones. What has particularly struck me is the existence of closed communi-
ties around a philosophical or even scientific trend. Organized by a clergy of
“authorities,” they use hermetic terminologies that render their theories inaccessible
to the “uninitiated” and lends them legitimacy in the eyes of laymen. Thus, there are
existentialists, structuralists, empiricists, Marxists, Hegelians, etc., each philosophiz-
ing from their own context and pulpit, clinging to their “truths” and disregarding
everyone else, without a thought to how their knowledge helps people live a life
worth living. This may explain why the present day is characterized by a depreci-
ation of philosophy and the humanities, by a dearth of philosophical education.

I believe that any attempt to formulate our knowledge must respect the laws of an
economy of thought, must be based on a set of well-founded concepts that enjoy
clearly defined semantic relationships with each other.

After much philosophical perambulation and searching, I decided in the late
1990s to strictly formulate my views on the world starting with what I am sure
and aware of. The truth, as it is created and processed by the human mind, cannot by
its very nature be complex. All theories and knowledge of any utility are shockingly
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simple in their principles—regardless of whether we use specialized and sophisti-
cated techniques to study them. I believe that it is dangerous for our societies to
become alienated from scientific and technical knowledge. We must give them the
tools to judge, at the very least, its importance and the impact of its application.

I wanted to gradually build an outlook of the world where I always distinguish
what I can talk about with some degree of certainty from what I do not know. Our
aim must be to push the boundaries of knowledge as far as possible, while remaining
aware of our limitations.

In my searching, I quickly identified the issues of knowledge and, therefore,
consciousness and language as the key themes.

For decades, I have been grappling with human intelligence, whether it is possible
for a computer to approximate it. Can one study human behavior—while avoiding
the traps of simplification—and draw certain useful, practical conclusions, for
example, on what freedom of will is and what its management means, what a
deadlock and what its solution consists of?

I reached the conclusion that the world is the combination of two distinct, yet
complementary entities: matter/energy on the one hand and information on the
other—what can be seen and what can be thought.

I despise moralism and vagueness. I believe that even ethical problems have a
technical dimension that we must understand in order to live better lives having,
naturally, first identified the limits of such an approach.

What has prompted my investigations and inquiries is the realization that we are
living in a time of absolute relativism and confusion. The crisis we have been living
through for decades has gravely necessitated a philosophy of the individual. One that
explains in a simple and comprehensible manner, free of dogmatism, the practical
necessity of values and ethics for individual happiness and social peace and pro-
gress. One that helps us understand the importance and limits of knowledge, deepen
our self-knowledge, and delve into the dual-nature, double-faceted game of com-
prehension: conscious and subconscious, logical and intuitive, empirical and
transcendental.

It is shocking how real problems are being thoroughly hidden from the public and
how the conditions for concealing them are artificially created. At the same time,
these real problems are replaced by other fictitious ones, which disorient people and
divert them from the conscious search for solutions. Scientific and technical progress
is useless, if not dangerous, for societies unworthy of managing and directing
it. Even the most perfect legal system is ineffectual without free compliance with
ethical rules. Lack of intellectual values cannot be offset by tangible goods.

Over the course of my research and academic career spanning 50 years, my work
has focused on building cost-effective, trustworthy computerized systems. My early
work on systems verification met with broad application in systems engineering. I
later studied system design as a process that leads from technical requirements to
artifacts satisfying them. This led me to investigate the role of knowledge in
problem-solving and its inherent complexity limitations. Over the past 10 years, I
have worked on the design of autonomous systems and of self-driving cars in
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particular. My research on autonomous systems design has deeply informed and
inspired the ideas about intelligence and consciousness developed in the book.

I believe that the criterion for intelligence is not just a Q&A game. It is about
building systems that can replace human agents performing tasks in complex
organizations. Therefore, apart from solving hard computational problems, it also
involves challenging systems engineering issues that have been often
underestimated.

It was my wish and responsibility to write about the importance of knowledge as
an intangible entity, separate from physical entities, and the need to understand its
development and implementation processes; to show how new concepts and models
stemming from informatics can help us deepen the functioning of individual and
collective consciousness; and to demonstrate how all the structures that make up our
societies implement above all else information systems whose proper functioning
depends on the seamless and timely exchange of reliable knowledge.

It is my hope that this endeavor marks the first step in the reader’s introduction to
the concept of knowledge, its multiple forms and uses, that it enables readers to see
the world through a gnoseological lens and empowers them to act properly, both as
individuals and as citizens.

My ideas have been influenced by numerous texts as well as exchanges of views
with colleagues and good friends. I am grateful to Cristian Calude for reading the
manuscript and for his insightful and constructive remarks.

I would like to acknowledge the role of Giorgos Hatziiakovou, Director of Armos
Publications, who believed in the book from the very outset and published its first
version in Greek. I would also like to heartily thank Daniel Webber who translated a
revised version of the Greek text into English with a lot of competence, diligence,
and talent.

Finally, I could not have written this book without the constant, undivided
support of my wife, Olga. Her love of all that is elevated and wonderful, spiritual
communion and shared experiences were catalytic in inspiring me to clarify and
formulate core ideas in the book.

Meylan, France Joseph Sifakis

Preface ix



Contents

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Part I For a Gnoseological View of the World

2 Fundamental Questions About Knowledge . . . . . . . . . . . . . . . . . . . . 7
2.1 Three Key Questions—Why? What? How? . . . . . . . . . . . . . . . . . 7
2.2 The Teleological “Why?” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2.3 The Ontological “What?” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.4 The Gnoseological “How?” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

3 Information and Knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
3.1 The Birth of Informatics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
3.2 What Is Information? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
3.3 About Computing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.3.1 Algorithms—Conventional Computers . . . . . . . . . . . . . . . 15
3.3.2 Neural Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

3.4 Knowledge and Its Validity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
3.4.1 What Is Knowledge? . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
3.4.2 Types of Knowledge and Their Validity . . . . . . . . . . . . . . 19
3.4.3 Scientific Knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
3.4.4 Technical Knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
3.4.5 A Methodological Clarification . . . . . . . . . . . . . . . . . . . . . 28

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

4 The Development and Application of Knowledge . . . . . . . . . . . . . . . 31
4.1 The Development of Knowledge—Principles and Limitations . . . . 31

4.1.1 Modeling—The Role of Language . . . . . . . . . . . . . . . . . . 32
4.1.2 Stratification—Abstraction Hierarchy . . . . . . . . . . . . . . . . 36
4.1.3 Modularity—The “Atomic Hypothesis” . . . . . . . . . . . . . . . 37
4.1.4 Emergent Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

xi

https://doi.org/10.1007/978-981-19-1932-9_1
https://doi.org/10.1007/978-981-19-1932-9_1
https://doi.org/10.1007/978-981-19-1932-9_1
https://doi.org/10.1007/978-981-19-1932-9_1
https://doi.org/10.1007/978-981-19-1932-9_1
https://doi.org/10.1007/978-981-19-1932-9_1
https://doi.org/10.1007/978-981-19-1932-9_2
https://doi.org/10.1007/978-981-19-1932-9_2
https://doi.org/10.1007/978-981-19-1932-9_2
https://doi.org/10.1007/978-981-19-1932-9_2
https://doi.org/10.1007/978-981-19-1932-9_2
https://doi.org/10.1007/978-981-19-1932-9_2
https://doi.org/10.1007/978-981-19-1932-9_2#Sec1
https://doi.org/10.1007/978-981-19-1932-9_2#Sec1
https://doi.org/10.1007/978-981-19-1932-9_2#Sec1
https://doi.org/10.1007/978-981-19-1932-9_2#Sec1
https://doi.org/10.1007/978-981-19-1932-9_2#Sec1
https://doi.org/10.1007/978-981-19-1932-9_2#Sec1
https://doi.org/10.1007/978-981-19-1932-9_2#Sec2
https://doi.org/10.1007/978-981-19-1932-9_2#Sec2
https://doi.org/10.1007/978-981-19-1932-9_2#Sec2
https://doi.org/10.1007/978-981-19-1932-9_2#Sec2
https://doi.org/10.1007/978-981-19-1932-9_2#Sec2
https://doi.org/10.1007/978-981-19-1932-9_2#Sec2
https://doi.org/10.1007/978-981-19-1932-9_2#Sec3
https://doi.org/10.1007/978-981-19-1932-9_2#Sec3
https://doi.org/10.1007/978-981-19-1932-9_2#Sec3
https://doi.org/10.1007/978-981-19-1932-9_2#Sec3
https://doi.org/10.1007/978-981-19-1932-9_2#Sec3
https://doi.org/10.1007/978-981-19-1932-9_2#Sec3
https://doi.org/10.1007/978-981-19-1932-9_2#Sec4
https://doi.org/10.1007/978-981-19-1932-9_2#Sec4
https://doi.org/10.1007/978-981-19-1932-9_2#Sec4
https://doi.org/10.1007/978-981-19-1932-9_2#Sec4
https://doi.org/10.1007/978-981-19-1932-9_2#Sec4
https://doi.org/10.1007/978-981-19-1932-9_2#Sec4
https://doi.org/10.1007/978-981-19-1932-9_3
https://doi.org/10.1007/978-981-19-1932-9_3
https://doi.org/10.1007/978-981-19-1932-9_3
https://doi.org/10.1007/978-981-19-1932-9_3
https://doi.org/10.1007/978-981-19-1932-9_3
https://doi.org/10.1007/978-981-19-1932-9_3
https://doi.org/10.1007/978-981-19-1932-9_3#Sec1
https://doi.org/10.1007/978-981-19-1932-9_3#Sec1
https://doi.org/10.1007/978-981-19-1932-9_3#Sec1
https://doi.org/10.1007/978-981-19-1932-9_3#Sec1
https://doi.org/10.1007/978-981-19-1932-9_3#Sec1
https://doi.org/10.1007/978-981-19-1932-9_3#Sec1
https://doi.org/10.1007/978-981-19-1932-9_3#Sec2
https://doi.org/10.1007/978-981-19-1932-9_3#Sec2
https://doi.org/10.1007/978-981-19-1932-9_3#Sec2
https://doi.org/10.1007/978-981-19-1932-9_3#Sec2
https://doi.org/10.1007/978-981-19-1932-9_3#Sec2
https://doi.org/10.1007/978-981-19-1932-9_3#Sec2
https://doi.org/10.1007/978-981-19-1932-9_3#Sec3
https://doi.org/10.1007/978-981-19-1932-9_3#Sec3
https://doi.org/10.1007/978-981-19-1932-9_3#Sec3
https://doi.org/10.1007/978-981-19-1932-9_3#Sec3
https://doi.org/10.1007/978-981-19-1932-9_3#Sec3
https://doi.org/10.1007/978-981-19-1932-9_3#Sec3
https://doi.org/10.1007/978-981-19-1932-9_3#Sec4
https://doi.org/10.1007/978-981-19-1932-9_3#Sec4
https://doi.org/10.1007/978-981-19-1932-9_3#Sec4
https://doi.org/10.1007/978-981-19-1932-9_3#Sec4
https://doi.org/10.1007/978-981-19-1932-9_3#Sec4
https://doi.org/10.1007/978-981-19-1932-9_3#Sec4
https://doi.org/10.1007/978-981-19-1932-9_3#Sec5
https://doi.org/10.1007/978-981-19-1932-9_3#Sec5
https://doi.org/10.1007/978-981-19-1932-9_3#Sec5
https://doi.org/10.1007/978-981-19-1932-9_3#Sec5
https://doi.org/10.1007/978-981-19-1932-9_3#Sec5
https://doi.org/10.1007/978-981-19-1932-9_3#Sec5
https://doi.org/10.1007/978-981-19-1932-9_3#Sec6
https://doi.org/10.1007/978-981-19-1932-9_3#Sec6
https://doi.org/10.1007/978-981-19-1932-9_3#Sec6
https://doi.org/10.1007/978-981-19-1932-9_3#Sec6
https://doi.org/10.1007/978-981-19-1932-9_3#Sec6
https://doi.org/10.1007/978-981-19-1932-9_3#Sec6
https://doi.org/10.1007/978-981-19-1932-9_3#Sec7
https://doi.org/10.1007/978-981-19-1932-9_3#Sec7
https://doi.org/10.1007/978-981-19-1932-9_3#Sec7
https://doi.org/10.1007/978-981-19-1932-9_3#Sec7
https://doi.org/10.1007/978-981-19-1932-9_3#Sec7
https://doi.org/10.1007/978-981-19-1932-9_3#Sec7
https://doi.org/10.1007/978-981-19-1932-9_3#Sec8
https://doi.org/10.1007/978-981-19-1932-9_3#Sec8
https://doi.org/10.1007/978-981-19-1932-9_3#Sec8
https://doi.org/10.1007/978-981-19-1932-9_3#Sec8
https://doi.org/10.1007/978-981-19-1932-9_3#Sec8
https://doi.org/10.1007/978-981-19-1932-9_3#Sec8
https://doi.org/10.1007/978-981-19-1932-9_3#Sec9
https://doi.org/10.1007/978-981-19-1932-9_3#Sec9
https://doi.org/10.1007/978-981-19-1932-9_3#Sec9
https://doi.org/10.1007/978-981-19-1932-9_3#Sec9
https://doi.org/10.1007/978-981-19-1932-9_3#Sec9
https://doi.org/10.1007/978-981-19-1932-9_3#Sec9
https://doi.org/10.1007/978-981-19-1932-9_3#Sec12
https://doi.org/10.1007/978-981-19-1932-9_3#Sec12
https://doi.org/10.1007/978-981-19-1932-9_3#Sec12
https://doi.org/10.1007/978-981-19-1932-9_3#Sec12
https://doi.org/10.1007/978-981-19-1932-9_3#Sec12
https://doi.org/10.1007/978-981-19-1932-9_3#Sec12
https://doi.org/10.1007/978-981-19-1932-9_3#Sec13
https://doi.org/10.1007/978-981-19-1932-9_3#Sec13
https://doi.org/10.1007/978-981-19-1932-9_3#Sec13
https://doi.org/10.1007/978-981-19-1932-9_3#Sec13
https://doi.org/10.1007/978-981-19-1932-9_3#Sec13
https://doi.org/10.1007/978-981-19-1932-9_3#Sec13
https://doi.org/10.1007/978-981-19-1932-9_3#Bib1
https://doi.org/10.1007/978-981-19-1932-9_3#Bib1
https://doi.org/10.1007/978-981-19-1932-9_3#Bib1
https://doi.org/10.1007/978-981-19-1932-9_3#Bib1
https://doi.org/10.1007/978-981-19-1932-9_3#Bib1
https://doi.org/10.1007/978-981-19-1932-9_4
https://doi.org/10.1007/978-981-19-1932-9_4
https://doi.org/10.1007/978-981-19-1932-9_4
https://doi.org/10.1007/978-981-19-1932-9_4
https://doi.org/10.1007/978-981-19-1932-9_4
https://doi.org/10.1007/978-981-19-1932-9_4
https://doi.org/10.1007/978-981-19-1932-9_4#Sec1
https://doi.org/10.1007/978-981-19-1932-9_4#Sec1
https://doi.org/10.1007/978-981-19-1932-9_4#Sec1
https://doi.org/10.1007/978-981-19-1932-9_4#Sec1
https://doi.org/10.1007/978-981-19-1932-9_4#Sec1
https://doi.org/10.1007/978-981-19-1932-9_4#Sec1
https://doi.org/10.1007/978-981-19-1932-9_4#Sec2
https://doi.org/10.1007/978-981-19-1932-9_4#Sec2
https://doi.org/10.1007/978-981-19-1932-9_4#Sec2
https://doi.org/10.1007/978-981-19-1932-9_4#Sec2
https://doi.org/10.1007/978-981-19-1932-9_4#Sec2
https://doi.org/10.1007/978-981-19-1932-9_4#Sec2
https://doi.org/10.1007/978-981-19-1932-9_4#Sec5
https://doi.org/10.1007/978-981-19-1932-9_4#Sec5
https://doi.org/10.1007/978-981-19-1932-9_4#Sec5
https://doi.org/10.1007/978-981-19-1932-9_4#Sec5
https://doi.org/10.1007/978-981-19-1932-9_4#Sec5
https://doi.org/10.1007/978-981-19-1932-9_4#Sec5
https://doi.org/10.1007/978-981-19-1932-9_4#Sec6
https://doi.org/10.1007/978-981-19-1932-9_4#Sec6
https://doi.org/10.1007/978-981-19-1932-9_4#Sec6
https://doi.org/10.1007/978-981-19-1932-9_4#Sec6
https://doi.org/10.1007/978-981-19-1932-9_4#Sec6
https://doi.org/10.1007/978-981-19-1932-9_4#Sec6
https://doi.org/10.1007/978-981-19-1932-9_4#Sec7
https://doi.org/10.1007/978-981-19-1932-9_4#Sec7
https://doi.org/10.1007/978-981-19-1932-9_4#Sec7
https://doi.org/10.1007/978-981-19-1932-9_4#Sec7
https://doi.org/10.1007/978-981-19-1932-9_4#Sec7
https://doi.org/10.1007/978-981-19-1932-9_4#Sec7


4.2 Issues Related to Knowledge Application . . . . . . . . . . . . . . . . . . . 40
4.2.1 The Limits of Scientificity . . . . . . . . . . . . . . . . . . . . . . . . 40
4.2.2 Scientism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
4.2.3 Experts—The Mystification of Expertise . . . . . . . . . . . . . . 44
4.2.4 Researchers, Research, and Innovation . . . . . . . . . . . . . . . 45

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Part II Computing, Knowledge and Intelligence

5 Physical Phenomena and Computational Processes . . . . . . . . . . . . . . 53
5.1 Scientific Knowledge and Computing . . . . . . . . . . . . . . . . . . . . . 53

5.1.1 Computational Processes and the Experimental Method . . . 53
5.1.2 Physical Phenomena as Computational Processes . . . . . . . . 54

5.2 Comparing Physical Phenomena and Computational Processes . . . 55
5.2.1 Computation and the Concept of Continuum . . . . . . . . . . . 55
5.2.2 Conflicts and Resources in Systems . . . . . . . . . . . . . . . . . 57
5.2.3 Time and Synchronization . . . . . . . . . . . . . . . . . . . . . . . . 61
5.2.4 Why Is the Physical World Comprehensible? . . . . . . . . . . . 63

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

6 Human vs. Artificial Intelligence . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
6.1 Human Intelligence Characteristics . . . . . . . . . . . . . . . . . . . . . . . 65

6.1.1 Slow and Fast Thinking . . . . . . . . . . . . . . . . . . . . . . . . . . 65
6.1.2 Common Sense Intelligence . . . . . . . . . . . . . . . . . . . . . . . 66
6.1.3 Cognitive Complexity—The Boundaries

of Understanding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
6.2 Weak Artificial Intelligence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

6.2.1 The Turing Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
6.2.2 Machine Learning and Scientific Knowledge . . . . . . . . . . . 71
6.2.3 A New Kind of Knowledge—Prediction Without

Understanding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
6.3 Beyond Weak Artificial Intelligence—Autonomy . . . . . . . . . . . . . 74

6.3.1 Autonomous Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
6.3.2 Characteristic Functions and Organization of Autonomous

Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
6.3.3 Should We Trust Autonomous Systems? . . . . . . . . . . . . . . 79

6.4 Artificial Intelligence—Threats and Challenges . . . . . . . . . . . . . . . 81
6.4.1 Hypothetical Risks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
6.4.2 Real Risks and Challenges . . . . . . . . . . . . . . . . . . . . . . . . 82

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

xii Contents

https://doi.org/10.1007/978-981-19-1932-9_4#Sec8
https://doi.org/10.1007/978-981-19-1932-9_4#Sec8
https://doi.org/10.1007/978-981-19-1932-9_4#Sec8
https://doi.org/10.1007/978-981-19-1932-9_4#Sec8
https://doi.org/10.1007/978-981-19-1932-9_4#Sec8
https://doi.org/10.1007/978-981-19-1932-9_4#Sec8
https://doi.org/10.1007/978-981-19-1932-9_4#Sec9
https://doi.org/10.1007/978-981-19-1932-9_4#Sec9
https://doi.org/10.1007/978-981-19-1932-9_4#Sec9
https://doi.org/10.1007/978-981-19-1932-9_4#Sec9
https://doi.org/10.1007/978-981-19-1932-9_4#Sec9
https://doi.org/10.1007/978-981-19-1932-9_4#Sec9
https://doi.org/10.1007/978-981-19-1932-9_4#Sec10
https://doi.org/10.1007/978-981-19-1932-9_4#Sec10
https://doi.org/10.1007/978-981-19-1932-9_4#Sec10
https://doi.org/10.1007/978-981-19-1932-9_4#Sec10
https://doi.org/10.1007/978-981-19-1932-9_4#Sec10
https://doi.org/10.1007/978-981-19-1932-9_4#Sec10
https://doi.org/10.1007/978-981-19-1932-9_4#Sec11
https://doi.org/10.1007/978-981-19-1932-9_4#Sec11
https://doi.org/10.1007/978-981-19-1932-9_4#Sec11
https://doi.org/10.1007/978-981-19-1932-9_4#Sec11
https://doi.org/10.1007/978-981-19-1932-9_4#Sec11
https://doi.org/10.1007/978-981-19-1932-9_4#Sec11
https://doi.org/10.1007/978-981-19-1932-9_4#Sec12
https://doi.org/10.1007/978-981-19-1932-9_4#Sec12
https://doi.org/10.1007/978-981-19-1932-9_4#Sec12
https://doi.org/10.1007/978-981-19-1932-9_4#Sec12
https://doi.org/10.1007/978-981-19-1932-9_4#Sec12
https://doi.org/10.1007/978-981-19-1932-9_4#Sec12
https://doi.org/10.1007/978-981-19-1932-9_4#Bib1
https://doi.org/10.1007/978-981-19-1932-9_4#Bib1
https://doi.org/10.1007/978-981-19-1932-9_4#Bib1
https://doi.org/10.1007/978-981-19-1932-9_4#Bib1
https://doi.org/10.1007/978-981-19-1932-9_4#Bib1
https://doi.org/10.1007/978-981-19-1932-9_5
https://doi.org/10.1007/978-981-19-1932-9_5
https://doi.org/10.1007/978-981-19-1932-9_5
https://doi.org/10.1007/978-981-19-1932-9_5
https://doi.org/10.1007/978-981-19-1932-9_5
https://doi.org/10.1007/978-981-19-1932-9_5
https://doi.org/10.1007/978-981-19-1932-9_5#Sec1
https://doi.org/10.1007/978-981-19-1932-9_5#Sec1
https://doi.org/10.1007/978-981-19-1932-9_5#Sec1
https://doi.org/10.1007/978-981-19-1932-9_5#Sec1
https://doi.org/10.1007/978-981-19-1932-9_5#Sec1
https://doi.org/10.1007/978-981-19-1932-9_5#Sec1
https://doi.org/10.1007/978-981-19-1932-9_5#Sec2
https://doi.org/10.1007/978-981-19-1932-9_5#Sec2
https://doi.org/10.1007/978-981-19-1932-9_5#Sec2
https://doi.org/10.1007/978-981-19-1932-9_5#Sec2
https://doi.org/10.1007/978-981-19-1932-9_5#Sec2
https://doi.org/10.1007/978-981-19-1932-9_5#Sec2
https://doi.org/10.1007/978-981-19-1932-9_5#Sec3
https://doi.org/10.1007/978-981-19-1932-9_5#Sec3
https://doi.org/10.1007/978-981-19-1932-9_5#Sec3
https://doi.org/10.1007/978-981-19-1932-9_5#Sec3
https://doi.org/10.1007/978-981-19-1932-9_5#Sec3
https://doi.org/10.1007/978-981-19-1932-9_5#Sec3
https://doi.org/10.1007/978-981-19-1932-9_5#Sec4
https://doi.org/10.1007/978-981-19-1932-9_5#Sec4
https://doi.org/10.1007/978-981-19-1932-9_5#Sec4
https://doi.org/10.1007/978-981-19-1932-9_5#Sec4
https://doi.org/10.1007/978-981-19-1932-9_5#Sec4
https://doi.org/10.1007/978-981-19-1932-9_5#Sec4
https://doi.org/10.1007/978-981-19-1932-9_5#Sec5
https://doi.org/10.1007/978-981-19-1932-9_5#Sec5
https://doi.org/10.1007/978-981-19-1932-9_5#Sec5
https://doi.org/10.1007/978-981-19-1932-9_5#Sec5
https://doi.org/10.1007/978-981-19-1932-9_5#Sec5
https://doi.org/10.1007/978-981-19-1932-9_5#Sec5
https://doi.org/10.1007/978-981-19-1932-9_5#Sec6
https://doi.org/10.1007/978-981-19-1932-9_5#Sec6
https://doi.org/10.1007/978-981-19-1932-9_5#Sec6
https://doi.org/10.1007/978-981-19-1932-9_5#Sec6
https://doi.org/10.1007/978-981-19-1932-9_5#Sec6
https://doi.org/10.1007/978-981-19-1932-9_5#Sec6
https://doi.org/10.1007/978-981-19-1932-9_5#Sec7
https://doi.org/10.1007/978-981-19-1932-9_5#Sec7
https://doi.org/10.1007/978-981-19-1932-9_5#Sec7
https://doi.org/10.1007/978-981-19-1932-9_5#Sec7
https://doi.org/10.1007/978-981-19-1932-9_5#Sec7
https://doi.org/10.1007/978-981-19-1932-9_5#Sec7
https://doi.org/10.1007/978-981-19-1932-9_5#Sec8
https://doi.org/10.1007/978-981-19-1932-9_5#Sec8
https://doi.org/10.1007/978-981-19-1932-9_5#Sec8
https://doi.org/10.1007/978-981-19-1932-9_5#Sec8
https://doi.org/10.1007/978-981-19-1932-9_5#Sec8
https://doi.org/10.1007/978-981-19-1932-9_5#Sec8
https://doi.org/10.1007/978-981-19-1932-9_5#Bib1
https://doi.org/10.1007/978-981-19-1932-9_5#Bib1
https://doi.org/10.1007/978-981-19-1932-9_5#Bib1
https://doi.org/10.1007/978-981-19-1932-9_5#Bib1
https://doi.org/10.1007/978-981-19-1932-9_5#Bib1
https://doi.org/10.1007/978-981-19-1932-9_6
https://doi.org/10.1007/978-981-19-1932-9_6
https://doi.org/10.1007/978-981-19-1932-9_6
https://doi.org/10.1007/978-981-19-1932-9_6
https://doi.org/10.1007/978-981-19-1932-9_6
https://doi.org/10.1007/978-981-19-1932-9_6
https://doi.org/10.1007/978-981-19-1932-9_6#Sec1
https://doi.org/10.1007/978-981-19-1932-9_6#Sec1
https://doi.org/10.1007/978-981-19-1932-9_6#Sec1
https://doi.org/10.1007/978-981-19-1932-9_6#Sec1
https://doi.org/10.1007/978-981-19-1932-9_6#Sec1
https://doi.org/10.1007/978-981-19-1932-9_6#Sec1
https://doi.org/10.1007/978-981-19-1932-9_6#Sec2
https://doi.org/10.1007/978-981-19-1932-9_6#Sec2
https://doi.org/10.1007/978-981-19-1932-9_6#Sec2
https://doi.org/10.1007/978-981-19-1932-9_6#Sec2
https://doi.org/10.1007/978-981-19-1932-9_6#Sec2
https://doi.org/10.1007/978-981-19-1932-9_6#Sec2
https://doi.org/10.1007/978-981-19-1932-9_6#Sec3
https://doi.org/10.1007/978-981-19-1932-9_6#Sec3
https://doi.org/10.1007/978-981-19-1932-9_6#Sec3
https://doi.org/10.1007/978-981-19-1932-9_6#Sec3
https://doi.org/10.1007/978-981-19-1932-9_6#Sec3
https://doi.org/10.1007/978-981-19-1932-9_6#Sec3
https://doi.org/10.1007/978-981-19-1932-9_6#Sec4
https://doi.org/10.1007/978-981-19-1932-9_6#Sec4
https://doi.org/10.1007/978-981-19-1932-9_6#Sec4
https://doi.org/10.1007/978-981-19-1932-9_6#Sec4
https://doi.org/10.1007/978-981-19-1932-9_6#Sec4
https://doi.org/10.1007/978-981-19-1932-9_6#Sec4
https://doi.org/10.1007/978-981-19-1932-9_6#Sec4
https://doi.org/10.1007/978-981-19-1932-9_6#Sec5
https://doi.org/10.1007/978-981-19-1932-9_6#Sec5
https://doi.org/10.1007/978-981-19-1932-9_6#Sec5
https://doi.org/10.1007/978-981-19-1932-9_6#Sec5
https://doi.org/10.1007/978-981-19-1932-9_6#Sec5
https://doi.org/10.1007/978-981-19-1932-9_6#Sec5
https://doi.org/10.1007/978-981-19-1932-9_6#Sec6
https://doi.org/10.1007/978-981-19-1932-9_6#Sec6
https://doi.org/10.1007/978-981-19-1932-9_6#Sec6
https://doi.org/10.1007/978-981-19-1932-9_6#Sec6
https://doi.org/10.1007/978-981-19-1932-9_6#Sec6
https://doi.org/10.1007/978-981-19-1932-9_6#Sec6
https://doi.org/10.1007/978-981-19-1932-9_6#Sec7
https://doi.org/10.1007/978-981-19-1932-9_6#Sec7
https://doi.org/10.1007/978-981-19-1932-9_6#Sec7
https://doi.org/10.1007/978-981-19-1932-9_6#Sec7
https://doi.org/10.1007/978-981-19-1932-9_6#Sec7
https://doi.org/10.1007/978-981-19-1932-9_6#Sec7
https://doi.org/10.1007/978-981-19-1932-9_6#Sec8
https://doi.org/10.1007/978-981-19-1932-9_6#Sec8
https://doi.org/10.1007/978-981-19-1932-9_6#Sec8
https://doi.org/10.1007/978-981-19-1932-9_6#Sec8
https://doi.org/10.1007/978-981-19-1932-9_6#Sec8
https://doi.org/10.1007/978-981-19-1932-9_6#Sec8
https://doi.org/10.1007/978-981-19-1932-9_6#Sec8
https://doi.org/10.1007/978-981-19-1932-9_6#Sec9
https://doi.org/10.1007/978-981-19-1932-9_6#Sec9
https://doi.org/10.1007/978-981-19-1932-9_6#Sec9
https://doi.org/10.1007/978-981-19-1932-9_6#Sec9
https://doi.org/10.1007/978-981-19-1932-9_6#Sec9
https://doi.org/10.1007/978-981-19-1932-9_6#Sec9
https://doi.org/10.1007/978-981-19-1932-9_6#Sec10
https://doi.org/10.1007/978-981-19-1932-9_6#Sec10
https://doi.org/10.1007/978-981-19-1932-9_6#Sec10
https://doi.org/10.1007/978-981-19-1932-9_6#Sec10
https://doi.org/10.1007/978-981-19-1932-9_6#Sec10
https://doi.org/10.1007/978-981-19-1932-9_6#Sec10
https://doi.org/10.1007/978-981-19-1932-9_6#Sec11
https://doi.org/10.1007/978-981-19-1932-9_6#Sec11
https://doi.org/10.1007/978-981-19-1932-9_6#Sec11
https://doi.org/10.1007/978-981-19-1932-9_6#Sec11
https://doi.org/10.1007/978-981-19-1932-9_6#Sec11
https://doi.org/10.1007/978-981-19-1932-9_6#Sec11
https://doi.org/10.1007/978-981-19-1932-9_6#Sec11
https://doi.org/10.1007/978-981-19-1932-9_6#Sec12
https://doi.org/10.1007/978-981-19-1932-9_6#Sec12
https://doi.org/10.1007/978-981-19-1932-9_6#Sec12
https://doi.org/10.1007/978-981-19-1932-9_6#Sec12
https://doi.org/10.1007/978-981-19-1932-9_6#Sec12
https://doi.org/10.1007/978-981-19-1932-9_6#Sec12
https://doi.org/10.1007/978-981-19-1932-9_6#Sec13
https://doi.org/10.1007/978-981-19-1932-9_6#Sec13
https://doi.org/10.1007/978-981-19-1932-9_6#Sec13
https://doi.org/10.1007/978-981-19-1932-9_6#Sec13
https://doi.org/10.1007/978-981-19-1932-9_6#Sec13
https://doi.org/10.1007/978-981-19-1932-9_6#Sec13
https://doi.org/10.1007/978-981-19-1932-9_6#Sec14
https://doi.org/10.1007/978-981-19-1932-9_6#Sec14
https://doi.org/10.1007/978-981-19-1932-9_6#Sec14
https://doi.org/10.1007/978-981-19-1932-9_6#Sec14
https://doi.org/10.1007/978-981-19-1932-9_6#Sec14
https://doi.org/10.1007/978-981-19-1932-9_6#Sec14
https://doi.org/10.1007/978-981-19-1932-9_6#Sec15
https://doi.org/10.1007/978-981-19-1932-9_6#Sec15
https://doi.org/10.1007/978-981-19-1932-9_6#Sec15
https://doi.org/10.1007/978-981-19-1932-9_6#Sec15
https://doi.org/10.1007/978-981-19-1932-9_6#Sec15
https://doi.org/10.1007/978-981-19-1932-9_6#Sec15
https://doi.org/10.1007/978-981-19-1932-9_6#Bib1
https://doi.org/10.1007/978-981-19-1932-9_6#Bib1
https://doi.org/10.1007/978-981-19-1932-9_6#Bib1
https://doi.org/10.1007/978-981-19-1932-9_6#Bib1
https://doi.org/10.1007/978-981-19-1932-9_6#Bib1


Part III Consciousness and Society

7 Consciousness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
7.1 Our “Big Bang”—Language and Consciousness . . . . . . . . . . . . . . 89

7.1.1 Language and the Boundaries of Knowledge . . . . . . . . . . . 89
7.1.2 The Mind–Brain Relationship . . . . . . . . . . . . . . . . . . . . . . 90

7.2 The Mind as a Computing System . . . . . . . . . . . . . . . . . . . . . . . . 91
7.2.1 Value Systems and Regulatory Frameworks . . . . . . . . . . . 92
7.2.2 The Components of Consciousness . . . . . . . . . . . . . . . . . . 94
7.2.3 The Mental System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

7.3 Goal Management and Planning . . . . . . . . . . . . . . . . . . . . . . . . . 102
7.3.1 Strategies and Tactics for Achieving Goals . . . . . . . . . . . . 102
7.3.2 Safety and Liberty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
7.3.3 Free Will . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

7.4 The Conscious and the Subconscious Self . . . . . . . . . . . . . . . . . . 109
7.4.1 General Considerations on Consciousness . . . . . . . . . . . . . 109
7.4.2 Learning and Creation . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
7.4.3 Creation and Creators . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

7.5 Seeking Happiness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

8 Value Systems and Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
8.1 About Human Societies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
8.2 Gnoseological Values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

8.2.1 Epistemic Values—Truth and Falsehood . . . . . . . . . . . . . . 118
8.2.2 Technical Values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

8.3 Ethical Values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
8.3.1 Good and Evil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124
8.3.2 Faith and Dogmatism . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

8.4 Economic Values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
8.5 The Role of Institutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
8.6 Depreciation of Values and Decline . . . . . . . . . . . . . . . . . . . . . . . 131

8.6.1 Decay of Language—Degradation of Concepts . . . . . . . . . 132
8.6.2 The Cycle of Lying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134
8.6.3 Self-Convenience and Lack of Self-Esteem . . . . . . . . . . . . 135
8.6.4 The Triumph of the Idiots . . . . . . . . . . . . . . . . . . . . . . . . 137

8.7 About Democracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
8.7.1 Meritocracy and the Role of Leaders . . . . . . . . . . . . . . . . . 140
8.7.2 Corruption and Bureaucracy . . . . . . . . . . . . . . . . . . . . . . . 144

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146

9 Epilogue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

Contents xiii

https://doi.org/10.1007/978-981-19-1932-9_7
https://doi.org/10.1007/978-981-19-1932-9_7
https://doi.org/10.1007/978-981-19-1932-9_7
https://doi.org/10.1007/978-981-19-1932-9_7
https://doi.org/10.1007/978-981-19-1932-9_7
https://doi.org/10.1007/978-981-19-1932-9_7
https://doi.org/10.1007/978-981-19-1932-9_7#Sec1
https://doi.org/10.1007/978-981-19-1932-9_7#Sec1
https://doi.org/10.1007/978-981-19-1932-9_7#Sec1
https://doi.org/10.1007/978-981-19-1932-9_7#Sec1
https://doi.org/10.1007/978-981-19-1932-9_7#Sec1
https://doi.org/10.1007/978-981-19-1932-9_7#Sec1
https://doi.org/10.1007/978-981-19-1932-9_7#Sec2
https://doi.org/10.1007/978-981-19-1932-9_7#Sec2
https://doi.org/10.1007/978-981-19-1932-9_7#Sec2
https://doi.org/10.1007/978-981-19-1932-9_7#Sec2
https://doi.org/10.1007/978-981-19-1932-9_7#Sec2
https://doi.org/10.1007/978-981-19-1932-9_7#Sec2
https://doi.org/10.1007/978-981-19-1932-9_7#Sec3
https://doi.org/10.1007/978-981-19-1932-9_7#Sec3
https://doi.org/10.1007/978-981-19-1932-9_7#Sec3
https://doi.org/10.1007/978-981-19-1932-9_7#Sec3
https://doi.org/10.1007/978-981-19-1932-9_7#Sec3
https://doi.org/10.1007/978-981-19-1932-9_7#Sec3
https://doi.org/10.1007/978-981-19-1932-9_7#Sec4
https://doi.org/10.1007/978-981-19-1932-9_7#Sec4
https://doi.org/10.1007/978-981-19-1932-9_7#Sec4
https://doi.org/10.1007/978-981-19-1932-9_7#Sec4
https://doi.org/10.1007/978-981-19-1932-9_7#Sec4
https://doi.org/10.1007/978-981-19-1932-9_7#Sec4
https://doi.org/10.1007/978-981-19-1932-9_7#Sec5
https://doi.org/10.1007/978-981-19-1932-9_7#Sec5
https://doi.org/10.1007/978-981-19-1932-9_7#Sec5
https://doi.org/10.1007/978-981-19-1932-9_7#Sec5
https://doi.org/10.1007/978-981-19-1932-9_7#Sec5
https://doi.org/10.1007/978-981-19-1932-9_7#Sec5
https://doi.org/10.1007/978-981-19-1932-9_7#Sec6
https://doi.org/10.1007/978-981-19-1932-9_7#Sec6
https://doi.org/10.1007/978-981-19-1932-9_7#Sec6
https://doi.org/10.1007/978-981-19-1932-9_7#Sec6
https://doi.org/10.1007/978-981-19-1932-9_7#Sec6
https://doi.org/10.1007/978-981-19-1932-9_7#Sec6
https://doi.org/10.1007/978-981-19-1932-9_7#Sec7
https://doi.org/10.1007/978-981-19-1932-9_7#Sec7
https://doi.org/10.1007/978-981-19-1932-9_7#Sec7
https://doi.org/10.1007/978-981-19-1932-9_7#Sec7
https://doi.org/10.1007/978-981-19-1932-9_7#Sec7
https://doi.org/10.1007/978-981-19-1932-9_7#Sec7
https://doi.org/10.1007/978-981-19-1932-9_7#Sec11
https://doi.org/10.1007/978-981-19-1932-9_7#Sec11
https://doi.org/10.1007/978-981-19-1932-9_7#Sec11
https://doi.org/10.1007/978-981-19-1932-9_7#Sec11
https://doi.org/10.1007/978-981-19-1932-9_7#Sec11
https://doi.org/10.1007/978-981-19-1932-9_7#Sec11
https://doi.org/10.1007/978-981-19-1932-9_7#Sec12
https://doi.org/10.1007/978-981-19-1932-9_7#Sec12
https://doi.org/10.1007/978-981-19-1932-9_7#Sec12
https://doi.org/10.1007/978-981-19-1932-9_7#Sec12
https://doi.org/10.1007/978-981-19-1932-9_7#Sec12
https://doi.org/10.1007/978-981-19-1932-9_7#Sec12
https://doi.org/10.1007/978-981-19-1932-9_7#Sec15
https://doi.org/10.1007/978-981-19-1932-9_7#Sec15
https://doi.org/10.1007/978-981-19-1932-9_7#Sec15
https://doi.org/10.1007/978-981-19-1932-9_7#Sec15
https://doi.org/10.1007/978-981-19-1932-9_7#Sec15
https://doi.org/10.1007/978-981-19-1932-9_7#Sec15
https://doi.org/10.1007/978-981-19-1932-9_7#Sec16
https://doi.org/10.1007/978-981-19-1932-9_7#Sec16
https://doi.org/10.1007/978-981-19-1932-9_7#Sec16
https://doi.org/10.1007/978-981-19-1932-9_7#Sec16
https://doi.org/10.1007/978-981-19-1932-9_7#Sec16
https://doi.org/10.1007/978-981-19-1932-9_7#Sec16
https://doi.org/10.1007/978-981-19-1932-9_7#Sec17
https://doi.org/10.1007/978-981-19-1932-9_7#Sec17
https://doi.org/10.1007/978-981-19-1932-9_7#Sec17
https://doi.org/10.1007/978-981-19-1932-9_7#Sec17
https://doi.org/10.1007/978-981-19-1932-9_7#Sec17
https://doi.org/10.1007/978-981-19-1932-9_7#Sec17
https://doi.org/10.1007/978-981-19-1932-9_7#Sec18
https://doi.org/10.1007/978-981-19-1932-9_7#Sec18
https://doi.org/10.1007/978-981-19-1932-9_7#Sec18
https://doi.org/10.1007/978-981-19-1932-9_7#Sec18
https://doi.org/10.1007/978-981-19-1932-9_7#Sec18
https://doi.org/10.1007/978-981-19-1932-9_7#Sec18
https://doi.org/10.1007/978-981-19-1932-9_7#Sec21
https://doi.org/10.1007/978-981-19-1932-9_7#Sec21
https://doi.org/10.1007/978-981-19-1932-9_7#Sec21
https://doi.org/10.1007/978-981-19-1932-9_7#Sec21
https://doi.org/10.1007/978-981-19-1932-9_7#Sec21
https://doi.org/10.1007/978-981-19-1932-9_7#Sec21
https://doi.org/10.1007/978-981-19-1932-9_7#Sec22
https://doi.org/10.1007/978-981-19-1932-9_7#Sec22
https://doi.org/10.1007/978-981-19-1932-9_7#Sec22
https://doi.org/10.1007/978-981-19-1932-9_7#Sec22
https://doi.org/10.1007/978-981-19-1932-9_7#Sec22
https://doi.org/10.1007/978-981-19-1932-9_7#Sec22
https://doi.org/10.1007/978-981-19-1932-9_7#Sec23
https://doi.org/10.1007/978-981-19-1932-9_7#Sec23
https://doi.org/10.1007/978-981-19-1932-9_7#Sec23
https://doi.org/10.1007/978-981-19-1932-9_7#Sec23
https://doi.org/10.1007/978-981-19-1932-9_7#Sec23
https://doi.org/10.1007/978-981-19-1932-9_7#Sec23
https://doi.org/10.1007/978-981-19-1932-9_8
https://doi.org/10.1007/978-981-19-1932-9_8
https://doi.org/10.1007/978-981-19-1932-9_8
https://doi.org/10.1007/978-981-19-1932-9_8
https://doi.org/10.1007/978-981-19-1932-9_8
https://doi.org/10.1007/978-981-19-1932-9_8
https://doi.org/10.1007/978-981-19-1932-9_8#Sec1
https://doi.org/10.1007/978-981-19-1932-9_8#Sec1
https://doi.org/10.1007/978-981-19-1932-9_8#Sec1
https://doi.org/10.1007/978-981-19-1932-9_8#Sec1
https://doi.org/10.1007/978-981-19-1932-9_8#Sec1
https://doi.org/10.1007/978-981-19-1932-9_8#Sec1
https://doi.org/10.1007/978-981-19-1932-9_8#Sec2
https://doi.org/10.1007/978-981-19-1932-9_8#Sec2
https://doi.org/10.1007/978-981-19-1932-9_8#Sec2
https://doi.org/10.1007/978-981-19-1932-9_8#Sec2
https://doi.org/10.1007/978-981-19-1932-9_8#Sec2
https://doi.org/10.1007/978-981-19-1932-9_8#Sec2
https://doi.org/10.1007/978-981-19-1932-9_8#Sec3
https://doi.org/10.1007/978-981-19-1932-9_8#Sec3
https://doi.org/10.1007/978-981-19-1932-9_8#Sec3
https://doi.org/10.1007/978-981-19-1932-9_8#Sec3
https://doi.org/10.1007/978-981-19-1932-9_8#Sec3
https://doi.org/10.1007/978-981-19-1932-9_8#Sec3
https://doi.org/10.1007/978-981-19-1932-9_8#Sec4
https://doi.org/10.1007/978-981-19-1932-9_8#Sec4
https://doi.org/10.1007/978-981-19-1932-9_8#Sec4
https://doi.org/10.1007/978-981-19-1932-9_8#Sec4
https://doi.org/10.1007/978-981-19-1932-9_8#Sec4
https://doi.org/10.1007/978-981-19-1932-9_8#Sec4
https://doi.org/10.1007/978-981-19-1932-9_8#Sec7
https://doi.org/10.1007/978-981-19-1932-9_8#Sec7
https://doi.org/10.1007/978-981-19-1932-9_8#Sec7
https://doi.org/10.1007/978-981-19-1932-9_8#Sec7
https://doi.org/10.1007/978-981-19-1932-9_8#Sec7
https://doi.org/10.1007/978-981-19-1932-9_8#Sec7
https://doi.org/10.1007/978-981-19-1932-9_8#Sec8
https://doi.org/10.1007/978-981-19-1932-9_8#Sec8
https://doi.org/10.1007/978-981-19-1932-9_8#Sec8
https://doi.org/10.1007/978-981-19-1932-9_8#Sec8
https://doi.org/10.1007/978-981-19-1932-9_8#Sec8
https://doi.org/10.1007/978-981-19-1932-9_8#Sec8
https://doi.org/10.1007/978-981-19-1932-9_8#Sec9
https://doi.org/10.1007/978-981-19-1932-9_8#Sec9
https://doi.org/10.1007/978-981-19-1932-9_8#Sec9
https://doi.org/10.1007/978-981-19-1932-9_8#Sec9
https://doi.org/10.1007/978-981-19-1932-9_8#Sec9
https://doi.org/10.1007/978-981-19-1932-9_8#Sec9
https://doi.org/10.1007/978-981-19-1932-9_8#Sec10
https://doi.org/10.1007/978-981-19-1932-9_8#Sec10
https://doi.org/10.1007/978-981-19-1932-9_8#Sec10
https://doi.org/10.1007/978-981-19-1932-9_8#Sec10
https://doi.org/10.1007/978-981-19-1932-9_8#Sec10
https://doi.org/10.1007/978-981-19-1932-9_8#Sec10
https://doi.org/10.1007/978-981-19-1932-9_8#Sec11
https://doi.org/10.1007/978-981-19-1932-9_8#Sec11
https://doi.org/10.1007/978-981-19-1932-9_8#Sec11
https://doi.org/10.1007/978-981-19-1932-9_8#Sec11
https://doi.org/10.1007/978-981-19-1932-9_8#Sec11
https://doi.org/10.1007/978-981-19-1932-9_8#Sec11
https://doi.org/10.1007/978-981-19-1932-9_8#Sec12
https://doi.org/10.1007/978-981-19-1932-9_8#Sec12
https://doi.org/10.1007/978-981-19-1932-9_8#Sec12
https://doi.org/10.1007/978-981-19-1932-9_8#Sec12
https://doi.org/10.1007/978-981-19-1932-9_8#Sec12
https://doi.org/10.1007/978-981-19-1932-9_8#Sec12
https://doi.org/10.1007/978-981-19-1932-9_8#Sec13
https://doi.org/10.1007/978-981-19-1932-9_8#Sec13
https://doi.org/10.1007/978-981-19-1932-9_8#Sec13
https://doi.org/10.1007/978-981-19-1932-9_8#Sec13
https://doi.org/10.1007/978-981-19-1932-9_8#Sec13
https://doi.org/10.1007/978-981-19-1932-9_8#Sec13
https://doi.org/10.1007/978-981-19-1932-9_8#Sec14
https://doi.org/10.1007/978-981-19-1932-9_8#Sec14
https://doi.org/10.1007/978-981-19-1932-9_8#Sec14
https://doi.org/10.1007/978-981-19-1932-9_8#Sec14
https://doi.org/10.1007/978-981-19-1932-9_8#Sec14
https://doi.org/10.1007/978-981-19-1932-9_8#Sec14
https://doi.org/10.1007/978-981-19-1932-9_8#Sec15
https://doi.org/10.1007/978-981-19-1932-9_8#Sec15
https://doi.org/10.1007/978-981-19-1932-9_8#Sec15
https://doi.org/10.1007/978-981-19-1932-9_8#Sec15
https://doi.org/10.1007/978-981-19-1932-9_8#Sec15
https://doi.org/10.1007/978-981-19-1932-9_8#Sec15
https://doi.org/10.1007/978-981-19-1932-9_8#Sec16
https://doi.org/10.1007/978-981-19-1932-9_8#Sec16
https://doi.org/10.1007/978-981-19-1932-9_8#Sec16
https://doi.org/10.1007/978-981-19-1932-9_8#Sec16
https://doi.org/10.1007/978-981-19-1932-9_8#Sec16
https://doi.org/10.1007/978-981-19-1932-9_8#Sec16
https://doi.org/10.1007/978-981-19-1932-9_8#Sec17
https://doi.org/10.1007/978-981-19-1932-9_8#Sec17
https://doi.org/10.1007/978-981-19-1932-9_8#Sec17
https://doi.org/10.1007/978-981-19-1932-9_8#Sec17
https://doi.org/10.1007/978-981-19-1932-9_8#Sec17
https://doi.org/10.1007/978-981-19-1932-9_8#Sec17
https://doi.org/10.1007/978-981-19-1932-9_8#Sec18
https://doi.org/10.1007/978-981-19-1932-9_8#Sec18
https://doi.org/10.1007/978-981-19-1932-9_8#Sec18
https://doi.org/10.1007/978-981-19-1932-9_8#Sec18
https://doi.org/10.1007/978-981-19-1932-9_8#Sec18
https://doi.org/10.1007/978-981-19-1932-9_8#Sec18
https://doi.org/10.1007/978-981-19-1932-9_8#Sec19
https://doi.org/10.1007/978-981-19-1932-9_8#Sec19
https://doi.org/10.1007/978-981-19-1932-9_8#Sec19
https://doi.org/10.1007/978-981-19-1932-9_8#Sec19
https://doi.org/10.1007/978-981-19-1932-9_8#Sec19
https://doi.org/10.1007/978-981-19-1932-9_8#Sec19
https://doi.org/10.1007/978-981-19-1932-9_8#Bib1
https://doi.org/10.1007/978-981-19-1932-9_8#Bib1
https://doi.org/10.1007/978-981-19-1932-9_8#Bib1
https://doi.org/10.1007/978-981-19-1932-9_8#Bib1
https://doi.org/10.1007/978-981-19-1932-9_8#Bib1
https://doi.org/10.1007/978-981-19-1932-9_9
https://doi.org/10.1007/978-981-19-1932-9_9
https://doi.org/10.1007/978-981-19-1932-9_9
https://doi.org/10.1007/978-981-19-1932-9_9
https://doi.org/10.1007/978-981-19-1932-9_9
https://doi.org/10.1007/978-981-19-1932-9_9

	Preface
	Contents

