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Content Table

. General Remarks

the organisms: the heaven for philosophy and the hell for physics
There are no mathematical principles in the philosophy of the organisms so far
1 Anold story: the blind men and elephant
2 The organisms like to play wicked pranks on the logic laws
two brains work together

. The Explorations in Cognitive Actions

* Where our mind comes from and what is the law of its behaviors

1. The discussions on the cognitive instincts or meta-logics and their influences on
knowledge processes
1 the inborn flaws of our mind
The point muddling Euclid
The explosion of rational operation and the losing of rationality
a The paradox of the logic generalization
2. Memory
3. Thinking and reasoning
(1) logical deduction: an beautiful flower
(2) a fertile soil: the home of the beautiful flower
4. The interpretation of association from the viewpoint of Informatics
(1) Associating space is an intersection-connecting-space
5. The capture of cognitive objects
6. Observation and measurement
1 An abstracted data-generator
2 Informatics’ connotations of sampling and statistical processes
7. The tendency and goals cognitive acts
1 The mutual conversion between complexity and simplicity
(a)Root-branch-type complexity-and-simplicity conversion
(b)canister-type complexity-and-simplicity conversion
(c)compensatory-pathway-type complexity-and-simplicity conversion
2 cognitive goal and cognitive granularity
3 cognitive load and cognitive contribution
8. Abstraction and embodiment



9. The cognitive dimensional base or space
The new theory of dimension
0 1 Two kinds of cognitive objects: physical and mental natures
0 2 The axioms of dimensional and the four levels of physical dimensions
0 3 The relationships among the deferent kinds of dimensions in recognition
0 4 The researches on the operational frameworks of literal concepts: the general
linkage/modifiers of SNOMED
0 element-relationship-cognitive background-cognitive dimension
1 ideal dimension
2 physical dimension
3 hard transformation of dimension
4 the spaces of different nature
10. The formalization of knowledge
Where is the root of mathematics
(1) Formalized knowledge
(2) What is the quasi-formalized knowledge
(3) Where are the roots of mathematics
11. The transformation between rationality and non- rationality
12. The difference in integration degree of dimension between the human and artificial
intelligences

. The Theories of Knowledge

0 The elements of proposition
1 The unchangeable body
2 The relationship
a. the rational relationship and physical relationship
3 The process
1. The binature-law of knowledge: physical and mental
0 The research on the nature of knowledge
Research mind with mind
Four-quality theory of knowledge
The components of introversion-contemplation
The classification of the components of introversion-contemplation
the levels of the basic concepts of the components of
introversion-contemplation
The components of extraversion-contemplation
The classification of the components of extraversion-contemplation
The formation and evolution of meta-concepts and meta-knowledge of the human
brain
The meta-concepts of introversion-contemplation
the scientific building will not stable any longer if the most foundational
concepts being changed



Biomedical scientists are not as lucky as mathematicians
The interaction between the components of introversion-contemplation and

extraversion-contemplation
the components

intelligent systems
The dependence of artificial intelligence system on the knowledge of

of introversion-contemplation in artificial

introversion-contemplation

1 the material nature and conscious nature are sometimes nonseparated

2 the quasi-physical knowledge
*.The mind  the instinct of the mind

2. The nature of substance: The “will of nature”
1 The meta-laws in physical world and their effects in the meta-semantic networks

a The generalized Hamilton Principle; b Anfinsen’s Principle ¢ The
Generalized Economy Principle

Generalized Hamilton Principle and its biological significance;
2 The cognitive actions and the real world: the ever openness of the physical systems

(a) How a physical space can get the capacity for reasoning
how to acquire the reasoning validity: to transform a physical space

into the formal space
3 Some meta-mechanisms of biology
Synchronic-Diachronic axiom
(2-3).The differences between mental components and physical components
1 the differences in certainty between the formal and physical systems
2 the mutual conversion between the mental and physical spaces
the process of abstraction from a physical entity to the mental one
”the driving power” for the conceptual course of particularization-abstraction
the relationships of containing and being contained among the attribute sets
the mental degree and physical degree and their evolution
the difference in freedom degree between the opposite directions of the conceptual
courses of particularization and abstraction
to exemplify the mental nature and physical nature of knowledge
the conflicting between the physical nature and mental nature in mathematical
area
the conflicting point between two world: the self-pointing leads to paradoxes
the conflicting point between two world: the infinite leads to paradoxes
what is the infinite
An introduction of a new concept——the physical quasi-infinite
the concept of the physical quasi-infinite
the physical quasi-infinite relies on the physical attributes
the originating capacities of the quasi-infinite
the conceptual and structural whole-part relationships
how the cognitive goal to endow the physical system with certainty
3. The levels of physical world(1): individual and population
The knowledge about the individual and population



4. The levels of physical world(1):element-relation-structure
1 The descriptions of existence, attribute and structure
2 The relation of the quantity of information to the physical structure
5. The levels of phymental world
1 The physical instance, the physical concept, the ideal or formal object and the
relationships between them
2 The cognitive properties of the original physical system, the quasi-formal system and
formal system, and a discussion on the evolution from the first to the last
3 "Operation Explosion ” is a disaster for rationality
6. The levels of knowledge
1 The levels of knowledge
2 The Explorations of Data-Informatics
a the obtainers, carriers and natures of data and knowledge
al the types of obtainer of data and knowledge
a2 the types of carrier of data and knowledge
a3 the types of nature of data and knowledge
b The temporal attributes of the medical data and their informatics
The nature of time from general-scopic view,
The general attributes of time:
** the semantic attributes of time,
** the length of duration,
** the ordering attributes of time,
** the frequency analysis of time.
The expression attributes of time and their semantics:
**the relativity of time and its expressions,
**the positive and negative expressions,
**the linguistic semantics of time,
**the medical semantics of time,
**the semantics of the reference event,
**the certainty of temporal expression
The operations of the temporal informatics:
**the elementary factors of time,
**the examples of operation for single event,
**the examples of operation for multiple events,
**the examples of operation for the relative reference time,
**the examples of operation of sequential events,
**the exploration of the temporal patterns
¢ The study on the semantics of the attribute value: the same concept but the
different potential
d the granularity of data variable
3 the researches of the concept informatics
a the formations and movements of concept
b the relationships between the conceptual and real worlds
¢ the types of certainty of system concepts



7. All determined by cognitive goal
1 The theory on determination of the cognitive goal
The medicine which based on medical utilitarianism——The Traditional Chinese
Medicine
2 The cognitive dimensions are the knowledge tracks
3 The applications of knowledge: by human brain or engineering
4 The certainty and other problems in reasoning and other applications of knowledge
a The certainty of knowledge and which is bigger
b The relativity of the guidance of an ontology in practical reasoning
¢ the opposability between the certainties of the predication and its proposition
d the abstraction level of the object class makes difference in the certainty of
is_a proposition
e the conceptual certainty and physical certainty of a definitional attribute
f the law of relation between the classification granularity and certainty
g the reasonable knowledge and observation-measurement dependent knowledge
h  No absolute certainty even in formal system
i the conversion from uncertainty to certainty: determined by the cognitive goal
j the relation between the certainty of a statement and its cognitive burden
8. The ever incompleteness of knowledge
The principle of the ever incompleteness of human knowledge
1 The incompleteness of the stories of object worlds
2 The incompleteness of the knowledge background
3 The incompleteness of the knowledge expressions
4 The incompleteness of the awareness of the knowledge we own
9. Avariety of attributes of knowledge
1 Two kinds of driven forces of cognition
2 Accuracy
3 benign nature and malign nature of a disease
4 material nature and poetic nature
10. the theory of the background space of knowledge
the background space of knowledge in Turing Test
the knowledge background of general knowledge
the knowledge background of the laws of Newtonian mechanics
the background space of the formal systems is not absolutely closed
the potential nature of the knowledge background space
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11. Problem resolving
1 the implemental spaces of problem resolving
12. the informatics of knowledge expressions
1 the cognitive characters of the symbolic objects

.The three worlds in complexity



1 Two different schools in Artificial Intelligence: object independent of or
inseparated with environment?
the articles of three experts of artificial intelligence
1 D.C. Marr: about type and type problems
2 P.J. Hayes: about formal systems
3 D.C. Daniel: apuzzle of Al: the story of priests and man-eater
the point is: the difference in nature of the mental systems and physical systems
the reciprocal transformations between the two intelligent models
2 The general or simple physical world
The philosophies of the general structure and mechanism
The philosophies of the general systems
3 The philosophies of the general informatics
4 The philosophies of the general medical logic
5 The general philosophies in the organism system jam
3 The complex physical world
The complex structures, mechanisms and the complex informatics
complexities and the strategy to deal with them
A discussion on certainty
(a) the uncertainty of a concept
(b) the uncertainty of a dynamical system
the non-determining systems
the determining random systems——chaos systems
¢ fault tolerant ability and certainty
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a discussion on cycles
On the Hypercycle Theory

three levels of cycle

the interpretations of the hypercycle theory on the molecular evolution
the supplements to the philosophy of hypercycle theory
to raise up to the space based on a higher dimension set
The spatial configuration of protein molecule: free and non-free energy
4 The complex organism world
1. The organism structures, mechanisms and their informatics
1 The informatics of the tractor in a rocky mountains
The informatics of the free individual and the attached one
The reductionism never returns rationally some times
2 the organisms challenging the human cognition
0 The general logic is challenged by the biomedical knowledge
to challenge the three fundamental stones: the laws of identity, contradiction
and excluded middle
1 the incompleteness of information leading to the confusion in diagnoses
2 the complicated relations between the informatics of reductionism and
wholism



3 If the axes XYZ are not straight line

. The impacts of the philosophies of the general, complex

and organism systems on the future medicine

0  Dimension and Space
0 The space theory of BMKI
a The ideal and physical spaces; The single and compound spaces
b The number of dimension of space The understanding of fractalist, space of
integral number of dimension, the physical meanings of differential
coefficient, the invariance in a variance towards real number axis and
structure axis

c One dimension against another:
Interruption of the even potential (IEP) makes the difference; the

creativity capacity of IEP: new quality of movement formed; the creativity capacity of
IEP: an instance
d the principal components of a physical space
1 The non-life complicated system
complexity philosophy, complexity dimensions, structural dimensions, Non
Euclidean Macro-Micro transformation Law
the substance’s “will” and the mind’s will
0 State analysis and structure analysis
1 Fibonacci series of number and the structure dimension
2 The organism complicated system
simplicity and complexity
what are the organisms viewed by reductionism
what are the organisms viewed by biochemistry
The types of the complexity
the causes which make the complexity
cause type

cause type
the combination patterns of SNP of genes

0-0-1 Mathematics——The beautiful maid of biology
0-0-2 The wisdom of “the flea mathematician”
0-0-3 Where are the homogeneities in biology
0-1 The difference between the static-and-dynamic views of physiology and
Newtonian mechanics
0-2 Self-regulation function of the organism and the biologic equivalence
physiologic curve often with a non-zero-diameter
0-3 The mathematics of the ant’s antenna and the climbing vine
0-4 Physics is for ever the teacher of mathematics
0-5 Hard physics against composite explosion: the strategy of the organisms for

existence



0-6 limitation of the inertial motion in the configuration space: the strategy of the
organisms for development
1 The wavelet analysis, the fractal dimensions and “the morphologic number”
2 The genetic algorithm and physico-mathematics
(2-1) The genetic algorithm with a nature of physico-mathematics
3 Adiscussion on the cyclic dimension
The complex dimensions of life systems
b From the Yin-Yang Tai-Ji Symbol to The Dynamic Circular Zero-Dimension
Space(DCZDS)
4 Adiscussion on the biological structural “arithmetic operator”
5 Please marry physics, dear mathematics!
The philosophic bases of the biological physico-mathematics
0 The greatest reasoning and the greatest experiment: the invention of penicillin
00 the conflicts between logic and the organism
a What is the open system
b The awkward of the traditional mathematics facing the open physical system
¢ Quantum Mechanics: a so called physical number deriving from physical
object
d Decomposed into tiny structures or particles? Physical intuition forming the
mother wavelet
e The explanation of the concept of Shape-Number and its operation by an
example

. The integration of physical world

0. The organisms are the great masters of integration
1 the dimensional integration is the power to create new nature
1. The general principles of physical integration(the general principles of physical
integration)
0 the decomposition and integration of the semantic relationships of physical
systems
1 The principle for the necessary condition(s) of integration
2 The principle for the sufficient condition(s) of integration
2. “violence” or non-rational integration——rope and water-buffalo-nose principle

the principle of space transformations relying on physical mechanisms

. The integration of knowledge

1. The future of sciences
2. An old story
3. An experience somewhat like Don Quijote



4. The earlier researches related to knowledge integration
5. The general discussions: the goals of BMKI
6. Knowledge integration originated from physical integration
1 the data levels and the conceptual levels of knowledge integration

7. Substantial integration and rational integration
8. Two basic principles of knowledge integration: reasoning and mapping

1 The non-rational principle in reasoning

2 Beacon-compass-strategy of BMKI
9 The integration of general systems
10 The integration of formal systems
1 The description of the quasi-formal structures
(a) The quasi-formal description of the necessary attributes of biology-tree
structures
11 The integration of the quasi-formal structures of hypertension
1 the certainty and stability of quasi-formal structures
12 The Temporal Synchronous Integration(TSI) of the sub-circles of the
organisms

13 About BMKI: The discussions on BMKI on INTERNET
many frontiers presented by BMKI

-.Engineering of Medical Knowledge

1. The crisis of knowledge employment by human brain
2. Based on logical thinking or imagery thinking?
(1). The analysis of the influences of the daily context
(2). The context-dependence of the frame
(3). The analysis of the independence and associativity of the different types of
knowledge

the awkward in the concept definition

(4). To view the general logic from BMKI
(4.1).the reasoning of conceptual level and the reasoning of physical level
(4.2).the original sense law and the original attribute law
(4.3).the complete-field-and-middle-excluded law
(4.4).the original recognition law
(4.5).the original error law
(4.6).the original context law
(4.7).the law on the event with all original senses being true
(5). Artificial intelligence and neural networks
3.
4. The immaturity in the theory of the medical knowledge engineering and the
challenges in the practices
1 the complex structures are a nature of biomedical information
Current Informatics is not enough to describe the biomedical structures
5. The different granular demands between thinking logic and computing logic



6. The cognitive tendency of an artificial intelligent system
7. A discussion on the “engine” of medical cognition
8. The integration of rational and non-national biomedical knowledge
9. The levels of medical knowledge engineering
1 The level of data: EMR, data mining, knowledge discovery
2 The level of terminology or concept  SNOMED,ICD
3 How to enhance the computability of SNOMED: meta-dimension analysis of
the linkage and modifies of SNOMED
4 The level of event:HL7, clinical pathways
5 The level of conceptual system, i.e. ontology and semantic network:
(a) FMA,UMLS,GALEN, the research of the top level ontology of Traditional
Chinese Medicine(TCM)
b The development of the structure-oriented ontology
6 The level of semantic web the global efforts by W3C, the methods exploration
for realizing semantic web
7 The ontology researches of TCM

. Welcome the new medicine

The medical interpretations, judges or diagnoses, decisions, data mining and knowledge
discover, etc based on wider range and mass data storage, longer history or procedure,
more granular levels, denser reciprocally reasoning, calculating and mapping

1.From Data-Based Medicine to Function-Based Medicine

2.Most biological knowledge operators are ““black box””

3.The biological structural algorithmic operators

4 The light descriptions of the mathematic concepts and their bio-medical semantics

()] the repellency of observation-measurement for definition attributes

The repellency of the observation-measurement of attribute
The definitional attribute set and the semantic OR set
Absolute attribute, relative attribute and its background space
Physic-mathematics: the generalized adjacent relationship
The volume of the stones from Taihu Lake and the regression of a
measurement to the lower-dimensional space
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Glossary



