Contents

1 Exact Science, Its Critique of Inexact Science and Rationality in

Bibliografische Informationen digitalisiert durch F\I N
http://d-nb.info/1022402013 BLI

Vagueness 1
1.1 Reflections on the Traditional Characteristics of Exact Science ................ 1
1.2 Epistemic Polarity, Duality and the Defective Information
STIUCKUTE. ...ttt ettt ettt et s e e beae s 7
2 The Laws of Thought and Exact Science 15
2.1 The Primary Category and Information Representation...............ccocc....... 15
2.2 The Exactness of the Classical Mathematics and Its Applications
in Exact Science and Knowledge Sectors........coevvveervirvinveenienceecieieens 21
2.3 The Derived Categories and EXact LOZIC .....cccoveruevurrerennciininineceicnenene 29
3 The Primary Category, Derived Categories and Scientific World
Pictures 35
3.1 The Associations between the Primary and Derived Categories .............. 35
3.2 The Evolution of Scientific World Picture from Inexactness to
EXACIHNESS c.vviiiiciiiiitct ettt et st 38
3.3 Questionable Claims of Exactness and Certainty in Science.................... 44
3.3.1 Exact Science, the Epistemological Space and Paradigms of
TROUZRE ..ottt sttt 45
4 The Organization of Knowledge Construction and the Defense of:
Inexact Sciences 53
4.1 Social Institutions and the Organization of the Knowledge
ProQUCHION..c..cviiviiiiiiie ittt ettt ettt et b ee e e neenean 54
4.2 The Choice of an Optimal Institutional Configuration .........c.cccccecerveenne 59
4.3 Cultural Dynamics of Thought in the Knowledge Production and the
Scientific ENEIPIISE. .....ccvvvevvreriinriiecetiece ettt 61
4.4 The Criteria for Partition of the Knowledge Space.........ccccocceveviriienoncns 63
4.5 The Possibility, Probability and Unified Epistemic Methods................... 67
4.6 The Exactness and Certainty of Inexact Science ..........cocoveevveiveceeernrennns 69
4.7 The Role of Methology, Methods and Techniques in Distinguishing
Categories Of SCIENCES ......ociviiiiriiecrict ettt 70
4.7.1 The Concepts of Quality, Quantity and Time in the
Knowledge Production ...........coevrcieeeninceinrcnececee e 72


http://d-nb.info/1022402013

XXX Contents

5 The Exactness of Inexact Science and the Organization of the

Knowledge Construction 77
5.1 A Reflection on Universal Principles of Ontology and Epistemology .....77
5.1.1 Language, Vagueness and the Knowledge System........................ 78
5.1.2 Vagueness, Knowledge Production and the Fuzzy Paradigm........ 79
5.2 The Fuzzy Paradigm and the Explication of Exactness in Science........... 82
5.2.1 The Fuzzy Paradigm, Its Nature and Role over Inexact
Epistemological SPace..........ccccveviriiiiniiiiniiiiiieniceeen e 82
5.3 Dualism, Duality and Unity in COgNItion ..........cceooeermeeiereiercireencecnes 84
5.3.1 The Classical Paradigm and the Fuzzy Paradigm Compared......... 86
5.4 Duality, Continuum and Unity in the Fuzzy Laws of Thought................. 88
5.4.1 Duality, Continuum and Unity.......ccccoocerveininieeneeniinneenecneeneenee 88
5.4.2 The Characteristics of Duality in the Fuzzy Laws of Thought ......91
5.4.3 Duality, Continuum, Cost-Benefit Rationality and the Fuzzy
Paradigm......ccooiviiiiiiiii e 94
5.5 Algebra of Fuzzy Reasoning in the Inexact Science.............ccccoenicee. 96
5.5.1 The True-False Fuzzy Algebra over Inexact Epistemological
SPACE .. e 97
6 Zones of Thought: Reflections on the Theories of Thought............cceerueee 103
6.1 Zones of Unity of Exact and Inexact Sciences ..........c..ccoccevenrcccnenen. 103
6.2 The Methods and Techniques of Reasoning in the Fuzzy Space............ 112
6.3 Relevant Fuzzy Numbers for Fuzzy Reasoning and Computing in
Opposites, Duality, Polarity Continuum, Category and Unity................ 117
6.3.1 Fuzzy Numbers for “x Is Negative (inexact)”..........c..ccooierreecenns 117
6.3.1.1 An Exponential Fuzzy Number for “x Is Negative”
Description for D€ €2 e 117
6.3.1.2 The Z-Fuzzy and R-Fuzzy Numbers for “x Is
NEGALIVE” ... 118
6.3.2 Fuzzy Nmbers for “x Is Positive (Exact)” as an Evaluation
Of (E Ld oo 119
6.3.2.1 E-Fuzzy Number for “x Is positive” as an Evaluation
Of (E L oo 120
6.3.2.2 S- and Ramp Fuzzy Numbers for “x Is Positive”............ 120



Contents XXXI

References

R1. Bounded Rationality in Knowledge Systems.........c.cccocviveecienninniniicnnes
R2. Category Theory in Mathematics, Logic and Sciences.........c.cccooeecernnnnee.
R3. Fuzzy Logic in Knowledge Production ............ccocoeveeiinenenienineninnccennc.
R4. Fuzzy Mathematics in Approximate Reasoning Under Conditions of
Inexactness and VAgUENESS.......c..covviiiiiiiiiniiiinien e
RS. Fuzzy Optimization, Decision-Choices and Approximate Reasoning in
SCIBNCES -eveeviieieieiiiiiere sttt et re e et s e s e e enn e snaesrae s sraneenae s
R6. Fuzzy Probability, Fuzzy Random Variable and Random Fuzzy
VariabIe ..cceoiiiiiiiiiiee ettt e s e
R7. Ideology and the Knowledge Construction Process..........cccccecevvviirnencnen.
R8. Information, Thought and Knowledge.........c..ccceeiviicinincicnnncnieiincnnne,
R9. Langue and the Knowledge-Production Process..........cocccovvvivveniincncnnnnne,
R10. Probabilistic Concepts and Reasoning.............ccoovvvviviiiencecnmnneeninnnnnn,
R11. Optimality, Classical Exactness and Equilibrium in Knowledge
SYSEEIMNS .ottt et b et e
R12. Possible Worlds and the Knowledge Production Process...........cc.cue...
R13. Rationality, Information, Games, Conflicts and Exact Reasoning............
R14. Rationality and Philosophy of Exact and Inexact Sciences in the
Knowledge ProducCtion ...........ccoouereiionieriieinieeneencienereressreeeneesmeennes
R15. Riskiness, Decision-Choice Process and Paradoxes in Knowledge
Production..........cccociiiiiiiiniiceric e e
R16. The Prescriptive Science, Theory of Planning and Cost-Benefit
Analysis in Knowledge Construction .......c.c.covveveevernnecreronieeeeeeeenenns
R17. Social Sciences, Mathematics and the Problems of Exact and Inexact
Methods of Thought ..o
R18. Theories of Utility, Expected Utility and Exact Problems of Exact
MEthOS ..ottt e e
R19. Vagueness, Approximation and Reasoning in the knowledge
CONSITUCHION. ..c.veueintirieieecee ettt r et et ne et s e ses e srn e e s

Index




