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       By 

Tosio KITAGAWA*

   1. Introduction and Summary 

   The reason why I have had keen interests with structuralism in biology is based 
upon an amalgamation of the ideas and/or concepts having been introduced and used 

in some of my own research areas : (a) biomathematical models including those of cell 

space and formal neural dynamics (1-1) ; (b) relativistic logics in statistics and inform

atics (1-2) ; (c) generalised relational ecosphere of knowledge information processing 
systems (1-3) ; (d) logics in informatics (1-4) ; (e) genetic epistemology (1-5). My con

cern with structuralism in biology came from (a) and (d), but I have to refer to what 

I may call genetic structuralism in view of (a) and (e). Since our genetic structuralism 

should have a deep connection with and also a profound implication on (c), it is neces

sary for genetic structuralism to have an intimate connection with structuralism in 

biology so as to establish a mutual cooperation with the two structuralisms. Our 

genetic structuralism in the present infanty stage does seem to give an impulse to our 

prospects concerning revolutions in logics, mathematics, statistics, and informatics. 
   The paper proposes a research methodology, which is tentatively called a genetic 

structuralism to biology. There are three components in organizing our genetic struc

turalism, each of which is illustrated in each of the following three Sections. Section 

2 is concerned with a theoretical model regarding logics and mathematics, which our 

genetic structuralism requires and which are coined by the name of relativistic logics 
and generative mathematics respectively. Relativistic logics has its origin in statistics 

and informatics as model and structure building organ, and is in sharp distinction with 

the current classical formal logics. Generative mathematics represents our development 
methodology of mathematics to be required in our genetic structuralism, and is to be 

distinct with the current mathematics on the basis of either formalism of Hilbert or 

intuitionism of Brouwer. Section 3 is concerned with the notion of general relational 

ecosphere formed on the basis of local subspaces by which we want to settle a general 

feature of the world of the biological existences. Our generalised relational ecosphere 

is an abstract formulation which can be specified and materialised in detail according 

to each chosen specified area of biology. Section 4 discusses our prospect of the roles 

and the functions of what we call computer biology. The name biocomputer is in
troduced here to specify these roles and the functions of the computer to be required, 

whose whole realization and implementation are belonging to the future task for the 

present computer technology. The last Section 5 gives an integration of our discus
sions given in the three previous Sections. In fact we are now setting up the three 
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coordinate axises formulation consisting of the theoretical model axis, the experimental 

and/or survey frame axis, and the biocomputer axis, each of which is generated by 

theory organ, description organ, and implementation organ respectively. The reason 

why we emphasise structuralism comes from the first and the second axises. Our 
emphasis is placed upon genesis, development, and evolution which are essential require

ments for any division of biological science. In order to formulate this requirement, 

two considerations are set up through our formulations in the first and the third axises. 

It is noted that our genetic structuralism will be expected to play an essential role in 

promoting science and/or savoir revolution in the coming days. Further comments 
are given first regarding Asian or Japanese philosophy which is implicitly underlying 

the ideas of the present paper and secondly regarding the establishment of knowledge 
information processing systems (KIPS) in various fields of human activities  (1-6)*.

   2. Relativistic Logics and Generative Mathematics as Theory Organ in Genetic 

      Structuralism 

[ 1 ] Relativistic logics in concept formation In sharp contrast with formal 
logics, relativistic logics is concerned with the procedures how and under what condi

tions concepts in intension and sets in extension are formed in view of their basic re

quirements such as shown in the following instances : 

( i ) Formation process of establishing equivalence relation. (2-1) 

(ii) Restrictive uses of transitivity law. (2-2)* 

   (iii) Elaboration process of fuzzy logics. (2-3)* 
In principle, relativistic logics is based upon the following procedure : 

   (1°) Starting with an initial situation in which we have no precisely defined stand
ards regarding either intension or extension. 

   (2°) Relying upon an accumulation of experiences by which we research gradual 
formation of tentative cluster and ecosphere as primitive forms of extension in logics. 

(2-4)* 

   (3°) Application of internal checks within tentative cluster and among tentative 
clusters which lead to either rejection or tentative acceptance. (2-5)* 

   (4°) Presenting a concept as a hypothesis to the set of clusters and/or ecospheres 
and appealing to a process of testing a sequence of null hypothesis. (2-6)* 

   (5°) Abductive procedure leading to a new cluster formation and/or to a new hy

pothesis in the sequence of procedures (2°)-(4°). (2-7)* 
   Relativistic logics can be compared with formal logics and statistical logics in the 

following sets of keyword sequences : 

   Formal logics : extension—standard—intension 

   Statistical logics : set—object—probabilization 

   Relativistic logics : cluster—relation—virtualization. 

See Kitagawa (88). 

[ 2 ] Generative mathematics in model formation Here we are deeply concerned 
with the realistic features of application of pure mathematics to model formation in 

various intellectual activities, and we want to propose to systematize them in the name
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of generative mathematics for which each of logicism (B. Russell), intuitionims  (J. 

Brouwer), and formalism (D.  Hilbert) is an important component, but is not sufficient in 
itself. In fact we appeal to the following procedure in some clear formulation which 

leads at least to a partial automatic procedure in its implementation : 

a.) A set of alternative axiom systems { 9?Ii i=1, 2, • • • k} is prescribed. 

(2°) The set of k independent conclusions { Bi i =1, 2, • • • k} is deduced, each Bi 
from 2fi respectively. (i =1, 2, • • • k). 

(3°) Comparion tests among the set {Bi! i----1, 2, • • • k} are applied either by mutual 
comparion within themselves or by comparison with already existing cognate standards. 

(4°) Successive uses of null hypothetical test sequences are applied leading to 
amalgamation (pooling) and separation (including rejection). 

(5°) In view of the consequences of (4°), abductive procedure is used to formulate 
a new set of axioms, which is, then, handled to the initial process mentioned in (1°). 

   As readily observed, there is a remarkable assimilation between the procedure in 
relativistics logics used in datalogy and generative model formation currently used in 

the choice of theoretical model. See Kitagawa (87a). (2-8)*

   3. Generalised Relational Ecosphere of Knowledge Information Processing 
      Systems as Descriptions Model in Biology 

   The reason why we adopt and how we formulate generalised relational ecosphere 

of knowledge information processing systems comes from the following five principles 

which we set up as a dogma in choosing our descpiption organ, which, we hope, is 

suited to either biology as a whole or any specific intelligible subsystm of biology. 

Here the notion of intelligible subsystm is due to A. Toyenbee. (3-1)*. 
   Principle 1. Each of three Gestalten, namely, biological machine, and semiotic ones, 

corresponds to nature, civilization and culture respectively. (3-2) 
   Principle 2. There is no biological phenomena without information, and conversely 

no information without biological phenomena. Here biological phenomena belong to 

nature, while information processing is implemented by biological existence in nature 

as well as by machine in civilization and understood by semiotics in culture. 

   Principle 3. Biological existences and phenomena can be and should be understood 

from the standpoint of genetic structuralism as knowledge information processing 
system (KIPS) in their generalised ecospheres of KIPS (GREKIPS). (3-3) 

   Principle 4. KIPS and GREKIPS are provided with the following set of theoretical 

frameworks as description organ : 

( I ) A set of local subspaces and global space formulated by means of paired 
categories with morphoids. (3-4). 

(II) Each KIPS has twelve component expression : 

           BRW (1)C 

          (w)—P(V) -------PL-------(Dg, D) D 
BRW (2)E 

where each notion is undersood as follows : (C1) (w) : outerworld ; (cop: : subjective ex
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istence ; (CO V : view of p ; (C4) P : information processor ; (C5) L : generalised artificial 

grammer ; (Co) BRW(1) : brainware of the first kind ; (CO BRW(2) : brainware of the 
second kind ; (CO DJ. : information material in flow ; (CO LED : information flow scheme ; 

(Coo) C : Cognition function ; (Cu) D : Direction function ; (C12) E : Evaluation function. 

(3-5) 

(III) The whole process of knowledge information processing procedures can be 
described through the expression (II ). 

   (IV) Informative logics associated with each KIPS is given through three coordinate 
system. (3-6) 

   Principle 5. There are various types of KIPS in which some of twelve components 

are lacking, and genesis and developments of each individual KIPS should be considered 

with reference to GREKIPS to which they belong. (3-7)*

   4. Biocomputer as an Implementation Organ for Genetic Structuralism in 
     Biology 

   Let us start with the roles and the functions of implementation organ for genetic 
structuralism approaches in general by referring to the following two items (1°) and 

(2°), and then let us mention the specific features of those particularly in biology in 
the latter ones (3°) and (4°). 

   (1°) The simultaneous uses of triple organs, namely, theory, description, and im

plementation ones, are essential in realizing and promoting genetic structuralism ap

proaches, when implementation organ implies the feasibility of CASE (Computer Aided 
Simulation Experiment). (4-1) 

   (2°) The meaning of computer is flexible owing to the progress and the availability 
of computer technology and also due to a choice among various alternatives so as to 

suit to each specific research area. (4-2) 

   (3°) Biocomputer in the present context means an integrated system of distributed 
workstations chosen for research purpose of biology as a whole or of each specific 

division of biology, such as genetics, neuroscience, ecology, embryology and so on. A 

choice of biocomputer system is closely connected with theory and description organs. 

(4-3) 
   (4°) CASE by means of biocomputer sets implies game theory approach and pos

siblely dramatological one also. (4-4)1, (4-4)2,3*

   5. Conclusion on Implication of Genetic Strcturalism 

   It is noted that genetic structuralism approaches in biology is expected not only to 
bring some substantial contribution to biology in a systematic way , but also to give a 
basic impulse to uncover some of the basic problems now encountering in academic 

and practical communities. Here we shall be satisfied with mentioning the following 

four topics : 

   (1°) An implication to a formation of image of science revolution and/or savoir 
revolution in the present time is explained in one of our papers . (5-1)*
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(2°) Man and machine viewed from cultural backgrounds are discussed through 
essentially the same theoretical framework as the present one due to genetic struc

turalism. (5-2), (5-2)* 

(3°) Our uses of relativistic logics in § 2 and those of GREKIPS in § 3 can be shown 
to have a certain connection with the Japanese philosophy due to Nishida and the 
language activity process due to Tokiyeda according to Prof. Y. Nakamura. (5-3)* 

(4°) The present formulation of genetic structuralism in biology has a close con
nection with that of artificial intellignece approach, which is shown in our recent paper. 

(5-4)*
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