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ABSTRACT

Direct and significant narrations of the Human's past subsume so
complex a multitude of problems (historical, anthropological,
psychological, epistemological, etc) that, taking exception for some
few areas, no formal, quantified and predictive theory of historical
reconstitutions (understood in the classical, paradigmatic, sense of
physical, quasi-physical or engineering disciplines) has, so far,
been constructed.

A first step towards overcoming this situation is outlined in the
essay.

The work 1s primarily (though not exclusively) devoted to
historical/ scientific reconstitutions; special emphasis is laid
upon the so called "domain of Natural Science”. Throughout it a
rather unconventional way of looking upon human's past achievements
in that area is proposed, discussed and progressively developed:
not as a mere repository of inventions and discoveries (as the usual
historical approaches do), not as a simple reprodugtion of the
possible cognitive processes which their authors used’ (as the

logistic reconstitutions seek) but rather as a cybernetic adagtative
learning process (in the sense of G. PASK and H. VON EQESTER).

The use of this approach allows, in particular

- to demonstrate that Science may be globally regarded as a
(time-"space”) growing system

- to give expression to this growth in terms, of an evolutionary
model binding the approaches of PIAGET, WALLON, FREUD, HARTMANN etc
(in which epistemological, contextual (social), psychological
(conscious, unconscious) affective and cognitive paradigms are
involved)

- to describe this evolution in formal and quantifiable terms (using
for it fuzzy "conditioned" automata theories)

- to reproduce it in a special purpose cybernetic device (PASK's
THOUGHTSTICKER system)

- to perform historical experimentation (varying the wvalue of the
parameters, relationships and constraints by means of which the

system is described)

The essay ends with a pratical application: the construction of an
entailment-mesh of the First (or Greek) Image of Nature. |



INDEX

Ahstract

Acknowledgments
Preface

Forewords

~A Guide to the Reader

THE MAIN THESIS DOCUMENT

PART ONE :THE ARGUMENT
"0~ The General Objective
'I- The Problem |

I/1- Introduction

I/2- The Basic Conjecture
I/3- Effectiveness and Related Problems
I/4~- The Basic Problem (Final Version)

II- The Model

II/1- The Overall Solving-Procedure
ITI/2- The Overall Modellistic Hypotheses
II1/2.1- The Synchronous Perspective
II/2.2- The Diachrcnous Perspective
I1/2.2.1- On the Id

11/2.2.2~ On the Ego

II/2.2.3- On the Superego

II/2.2.4- On the relationships between
the Ego and the External and Internal
Realities

1I1/2.3- The Long-Time Perspective

I1/2.3.1- Introduction

Page 1-1

14
28
34
35

39

39
40
42
42

47

49
57

S57



Page 1~2

I1/2.3.2- The Tcpographical and

Collective Viewpoint 1 - 65

II/2.3.3- The Topegraphical and

Individual Viewpoint 1 - 67

11/2.3.4- Some Long Time Final

Conclusions | 1 - 82

I1/2.3.5- The Dynamic Perspective 1 - 104

II/2.4- The Formal Approach 1 - 107

II/2.4.1- The Premises 1 - 109

II/2.4.2- The Results 1 - 129

Proposition A 1 - 130

Prccosition B 1 - 144

Prerosition C . . 1 - 193

II/3- The Model:an Overall View . - 1 - 238

III- The Future 1 - 267
ANNEXES

PART TWO : THE FORMAL APPROACH

S/0- PRELIMINARIES: AN OVERVIEW ON THE

MAIN OBJECTIVES, PROBLEMS AND THEIR

POSSIBLE SOLVING PRCCZOURES

0/0- Introduction . * 0 - 1

0/1- The Main Objectives 0 - 1

0/2- . The (general) role which

Cybernetics. can play as a "bridge"

between historical and physical

disciplines 0 -3

0/3- A survey on the .main historical,

epistemological, psychological,

mathematical and cybernetic problems

involved in the assay . 0 - 7

0/4- The basic problem (final versiocn) 0 - 36

0/5- A (possible) solving-procedure
based upon PASK's conversation theory 0 - 45



0/6- Applicatien to the
historical/scientific reconstituzion
problem

0/7- The strategic planning

S/1- OBSERVERS/PARTICIPANTS (OPk)
1/0- Introduction
l/1- Observers (Synchronous viewpoint)

1/2-  Participants (Diachronous
viewpoint)

1/3- Present-day scientific historians

S/2- ENVIRONMENTS (Ek)
2/0=- Introduction

2/1- Some difficulties related to the
specification of environment

2/2- Interactions

2/ 3~ An approaching interactive
strategy. Simplificative Hypothesis I,
II

2/4- The internal world (IEﬁz)

S/3- INTERACTIONS OPF «—» F -

3/0- Introduction

3/1- Some problems related to the
definition of "thinking”

3/2- A survey on some of the mental
divergencies and contradictions
presented by the genetic approaches of
WALLON, GESELL, PIAGET and FREUD

3/3- A survey on the present day
panorama of Genetic Psychology: mutual
divergencies and contradictions

3/4- Simplificative Hypothesis III and
sCme of its ccnsequences

3/5- WALLON's apprcach

Page 1-3°

0 - 89

0 - 108



3/6- PIAGET's approach

3/7- Some (short-time) partial
conclusions (Hypothesis IV)

S/4- INTERACTIONS OPk-‘-— OPR

4/1- The systemic approach to the
historical/scientific problem

4/2- Some historical, epistemological
“and (fuzzy) mathematical framing
hypothesis

4/3- A common sense "analog"to the
questicn of Z|, 's systematization

4/4- An algebraic (fuzzy) approach to

Z 'S systematization; the "output-set”

and the event-set,
4/5- Some conclusions
4/6- A "geometrical”™ interpretation of
Z'" and H; t the p-spaces ﬂ; and H? .

Epistemological changes regarded as
point-transformations in these p-spaces

S/HS- INTERACTIONS (O'Ph-i—c- Eh)-—h OPR

. 5/1- The problem
5/2- Generalities on black-box problems
5/3- The UC approach

5/4~ The ST approach

5/5- Applications to historical
questions

5/6- Translation of historical problems
to the language of "states”

and "transitions"

5/7- The interaction
Gp, <-=> 0P, regarded in terms of fuzzy
conditioned automata theory: ZADEH's
fuzzy equations

Page l-4



S/6~- INTERACTIONS:. {'OP’;-- Ek) - OPR

THE REAL HISTORICAL/RECONSTITUTION
PROBLEM

6/1- The real reconstitution prcblem: a
survey |

6/2- Historical theories: the idealist

and  positivist approaches. WALSH's

coalition theory

6/3- The (long-time) conflict
"Myths-Reason” and its associated
metatemporal and a- (or pre-) logical
structural approaches (LEVY-BRHUL,

BLONDEL, PIAGET, WALLON, FREUD-HARTMANN)

6/4~ A critical examination of these
apprcaches; some partial conclusions

6/5- A modellistic hypothesis concerning
mankind's psychological development

(Hypot. V,VI)
6/6~ Final conclusions

6/7- The Future

APPENDIX A: FREUD's model on the
psychical apparatus

PART THREE ¢ APPLICATICONS

S/7-The First (or Greek) Image of
Nature: historical data

7/1- A gnoseological view

7/2=- A scientific view (Aristotle’s
image)

7/3- A final commentary

S/8- The First Image of Nature
Entailment-Maesh

8/1- Introduction

8/2- A revision on socme "affective"
results

Page 1-5

6 - 31

6 - 65

6 - 95
6 - 175
6 - 198

? - 141



Page 1~-6

8/3~- The pre-scientific image (State S0) 8 - 21
8/4- The Ionian school (State S1) 8 - 55
8/5- The Pythagorean school (Staté S2) 8 - 90
8/6- HERACLITUS and PARMENIDES : the '
epistemological crisis (State S3) 8 - 125
8/7- EMPEDOCLES, ANAXAGORAS and the

atomists (State S4) | 8 - 165
8/8- SOCRATES (State S5) 8 - 190
8/9- The systematic phase 8 - 199
8/9.1- PLATO (State S6) 8 - 203
8/9.2- ARISTOTLE (State S57) 8 - 219

Appendix A
Appendix B

Appendix C: PLATO's Cosmology

GLOSSARY
BIBLIOGRAPHY




LIST OF FIGURES

il "

FIGURE

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

A

PAGE

175

177

186

188

192

203

204

208

215

216

217

229

231

232

234

236

237

238

256

259

263

268




LIST OF TABLES

TABLE PAGE
I1/0 123
I11/1 125
B/l 149
B/2 152

B/3 156

TABLE ONE presented in addition to the main thesis corresponds
to p.143 o e -

An application of the theory exposed called "The First Image of
Nature"” (corresponding to the whole entailment-structure

underlying this image) is also part of the main thesis.




ACKNOWLEDGEMENTS

The work on which this essay is centred took place over more than a
decade. Throughout this period several people have, in many ways.
supplied incentive for its growth and achievement. From them all,

however, the role played by

- Prof. GORDON PASK, by his enthusliasm, support and

(especially) freedom he conceaded to me in the development of

my Own conceptions

- Dr. ANTONIO SANTIAGO-QUINTAS (M D, M. Int.Psychanalytical
Association) whose suggestions have decisively contributed to
the enlightment of my conscious and unconscious

thought-processes

= my wife,for her never-failing asSistance and faith in the

éécomplishmenf of this gigantic project

- - »  wpm

- my parents, for the help they provided to us in critical
moments
has been especially relevant. To them I wish to express my

particular deep gratitude.

I am also indebted to NATO's Research Grants, INIC (Instituto
Nacional de Investigaccao Cientifica) and GULBENKIAN Foundation who

have financially supported part of this work.

Special appreciation is due to Misses MADALENA MESQUITA, MARGARIDA
CORTE REAL, JOCELYN VIEIRA DA SILVA, SOFIA OLIVEIRA and TERESA M.

CARVALHO for their untiring efforts in typing the manuscript.




Finally, particular thanks are due to one of my students, Mr
JOSE MANUEL VERA not only by help he provided to me in the computer

room but also (and essentially) by the many pleasant discussions we

have had about this essay.




PREFACE

The work on which the content of this essay is centered took place
over more than a decade. It started in the middle of the seventies
when, thanks to my conversations with Prof. GORDON PASK, a lot of
still disconnected studies on Cybernetics, General Systems Theory,
Epistemology, Histbry'of Science, etc., I had already performed were

articulated and inserted into a more extended conceptual frame.

These studies and GORDON's deep awareness oOf the problems it

involves led him to propose the using of his THOUGHTSTICKER as a
means to demonstrate that §cience (Physics, in special) could be

regarded as a growing system.

Since then this topic became the main objective o©0f a research
project which, progressively, led me to the examination of some of
the most profound (and sometimes rather cumbersome) mechanisms of

past and present human minds.

Retrospectively examined the research obeyed so0 far three main
stages. STAGE ONE corresponded to what may (roughly) be named the

stage of direct narrations. This meant that my main concerns during

that period were essentially devoted to the construction of an
immense entailment-mesh by means of which the brute material of the
whole European Natural Science could be implemented in GORDON's
system. Classical Mechanics since the XV1llth century onwards, 1its
greek and medieval foundations, mechanics of deformable bodies,

MAXWELL's (original) electromagnectic theory, their contemporary
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transformations etc, were some of the subjects there examined.

The reading of KUHN's (classic) "The Structure of Scientific
Revolutions"” determined the begining of STAGE TWO, now directed to
significant narrations. To it correspond a new way of loocking upon
the already systematized data not in absolute terms but rather as

the outermost, (or externalized) expression of some time-variable
mental structures (cognitive and affective) which in all epochs

are/were consciously or unconsciously shared by all members of some

society.

A lot of questions arose then in my mind. From them all two types
vere particularly relevant: - the  interactive mechanism
individual-community (" How can some 1individual contribute to a
group change?”, " What may happen to the history so far known if

these individuals or their group constraints had been different?”,
etc) and the characteristics of such structures ("How did reason
evolute?”, "Why religious beliefs, myths, etc., were so influential
in the construction and public acceptance of the earlier images of
Nature?”, "How can these beliefs be related to cognitive

explanations?”, etc.).

The searching for possible answers to these (still present)
interrogations led me to investigate'the psychological theories of
PIAGET, WALLON, FREUD, and followers as well as the historical and
epistemological wOorks of BAUDREL, GOURHANT, KOYRE, MEYERSON,
FEYERABEND and POPPER (among others). One overall conclusion might

then be extrated from all these readings: that the present day

psychological/epistemological panorama is far from.being unified.
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The reasons underlying this situation are manifold and this 1s not

the occasion to discuss them. Two, however, deserve special

attention: the intrinsic dificulties of studying the subject matter
under examination, the human mind (either synchronously and/or
diachronously examined); and the features of its approaching
theories. So far these theories have essentially beén concerned
with verbal (written) descriptions of mental phenomena; and since
some oOf them cannot be experimentally tested (particularly those
concerning past evolutions) then they easily bogg down into
interminable (and often sterile) mutual criticisms, contradictions
and verbal/written disputes. Above all (and with rare exceptions)
they tend to 1look upon past reconstitutions from particular (and
sometimes diverging) viewpoints. The conséquence is '; situation
which, in my opinion, presents deep analogies with the state of

natural science in the XVlith and XVllth centuries before the

revolutionary changes introduced by the quantitative approaches of

GALILEO, KEPLER and NEWTON.

The progressive awareness of this situation was crucial for the
emergence oOf the third stage (STAGE THREE) of this research: that
one in which my attention was devoted to the searching for and

constrﬁction of a (possible) quantifiable model of scientific

evolution in which either the halready systematized data or the
mental structures previously referred to could not only be suitable
inserted but also experimentally tested in PASK's (or any other)

computerized system.
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Here (again) the problem was rather cumbersome. As a matter of fact
neither General System Theory nor Probability Theory may be regarded
as appropriate tools to treat historical information. The first
(which apparently provides an unified, algebraic, language embracing
an extended class of systems) due to its pragmatic and semantic
insufficiencies.  The second because 1ts axiomatic foundations
impose severe restrictions to situations in which true "novelties”

(new concepts and theories, etc.) are involved.

Fuzzy Subsets Theory is a recent branch of mathematics in which
these questions are able of offer a soluction. Due to its youth its

tenets are still being developed; but the results already reached

show that either the problem of novelties (new "possibilities™), the
question of semantic significances or the use o¢of qualitative
expressions (such as "more or less”, "reinforcement", "consensus”,
etc.) frequently used in historians' descriptions admit, undoubtedly
a quantified translation. STAGE TREE was then devoted to the
aplication of fuzzy mathematics to the results already obtained.
With it -« and apart from the problems which still have to be solved
(the reader must bear in mind that this essay is only a first step
towards overcoming the gap between physical-historical disciplines)

- not only that endeavoured model was constructed but also a unified

formal structure was ascribed to the whole work.

These were, in summary, the main steps on which the erection of this

approach was based.

LR LY T




Page 5

Scme Of its aspects are in my oppinion rather unconventional. I
have in mind, firstly, the way of looking upon historians'
reconstitution work in terms of a conversation between two symbolic
individuals (or, if you prefer, between two parts of the same mind):
a present one (standing for present-day historians) and an "old" one
(symbolizing those individuals named THALES, PLATO, NEWTON, etc.
who have significantly <contributed 1 to mankind's scientific

transformation).

Those individuals are (supposed to be) engaged in an imaginary
dialogue about Nature; and as far as this dialogue continues the
"0ld one” is progressively acquiring more and more knowledge of 1it,
the whole process running therefore as 1f 1t were a true

evolutionary system in the sense of VON FOESTER and GORDON PASK.

L

The premises on which this viewpoint is based obey, obviously the
tenets of EORDON'S Conversation Theory. This means that such a
dialogue can, in fact, be reproduced in his computerized system
(CASTE, THOUGHTSTICKER); thus, satisfying part (at least) of the
aforementioned "experimental” requirement. This is not all however.
As a matter of fact one of the main assumptions of that theory
underlies a true philosophical relativistic atitude. This not only
agrees with hiétorians's task (the past is always regérded from
present eyes) but also avoids the (usual) logistic mistake in whiéh
past events are judgedr in terms of logical veracity and not of

historical agreement.
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Furthermore: since (past) reproductions are made taking the present
day image of Nature as reference then it is possible to regard those

descriptions as fuzzy subsets of such a reference - with everything

this vision implies in terms of that algebraic theory.

"Relativism” and "historical agreement"” underly precisely the
second, non-conventional feature of the approach: the explicit use
of psychoanalytical assumptions as a means to describe not only
socializing processes (all scientists are/were always inserted into
societies) but also the influence of affective processes upon the
constitution of their images of Nature, the earlier ones in

particular.

A great deal of work was then spent in the searching for a global
“mechanism” in which contexts, individuals and images of the Nature

interact with each other. Two 1immense entailment-structures one
describing the evolution of an imaginary group (from a horde to the

stage of an organized society), the other dealing with the real data

involved 1in the construction of the Greek Image) represent in this

sense the most concrete results of this research.

These structures have obviously a formal correspondence - they are
described in terms of "states” and "transitions" obeying a set of
fuzzy equations (a personal modification of ZADEH's theory of human
operators). And though their values are not yet estimated (which is
a work to be performed in the future) their (potentially
developable) relations in GORDON's systems opens new and exciting
perspectives to history studiés: the possibility of performing

historical experimentation understood not only in the sense of
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testing past data but also (and above all) of constructing new
(possible) histories; consequently new possible/impossible presents

and futures.

Whatever these future trends (or present criticisms to the approach)
may be I do hope that the reading of this essay contributes
significantly to the enrichment of the reader's insight. If this
happens then, indeed, we shall both be not simple "observers" but,

rather, real participants in the great adventure and challenge which

Science is.



FOREWORDS -

i

L

This essay is mainly devoted to historians, scientific historians in
particular. It outlines a rather unconventional way of looking upon
human's past achievements ‘in the domain of Natural Science, not as

mere repository’ of inventions and discoveries but rather as a

(cybernetic) learning process, "learning” b;ing here ‘understéodj
according - -to: the evolutionary meaning of PASK and VON FOESTER. It
is  expected - that its '~ "full “impléﬁentation;“*(requiring ther
accomplishment of a true research project which this doctoral
dissertation outlines and partially details) converts historical

problems into systemic questions capable o©of description,

formalization, quantification and even experimentation through using

a special purpose computer: (PASK's THOUGHTSTICKER System).

As such, its scope 1s rather diversified. It involves in fact such

distinct  areas as, for example, psychology (cognitive and.

T

affective), epistemology (dealing either with the genetic and
historical/critical trends or with the logistic approaches),
historical data as well as some of the most typical cybernetic

approaches (for example, deterministic and fuzzy automata theories).

P 8

i

In order to bring to light a coherent and unified picture of all

such matters . the .essay is divided into three main parts(ONE, TWO,

THREE) ¢
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-PART ONE (named "THE ARGUMENT") contains a concise (we should say
"axiomatic") description either of the fundamental question whose
solution the essay aims for (the so-called historical/scientific
reconstitution problem ) or of the (possible) procedures by means of

which that solution may be brought to light.

The origins of this question, its importance in the contemporary
scientific panorama and the demonstration of its associated

solving-procedures [leading ultimately to the construction of an

evolutionary model 1into which (part) of mankind's cultural,

social,economic,reliqgious,scientific,etc. tranformations may be
suitably inserted and reproduced (throdéh"EhSK's s}stem)] is left

for

w .e

-PART TWO (named "THE FORMAL APPROACH").

This part of the essay comprises seven sections (s/0 - S§/6)
throughout which the qﬁestion of historical reconstitution is
approached according to an unusual "cyclical” strategy.The word
cyclical means here that (due to its complexity) the solution of
that fundamental problem is searched using successive approximative
approaches (similar in some way to a dialogue between two
individuals) in which conclusions inferred from some set of initial
premises are next used to deepen the scope of their starting
standpoints (leading, consequently, to the introduction of new
matters);these, will lead,in turn,to deeper conclusions which,

next, willdeepenagain the set of initial tenets,etc.
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It will be shown in this sense that the conversion of historical
problems into systemic (cybernetic) questions deals,ultimately, with

three main elements and three fundameptal interactions.

As regards these elements they are related to: f | ;

“»

f

i) past observers/participants (briefly OPh, h being a  time

variable index) representatives of those men called "PLATO,
ARISTOTLE, NEWION etc who, I}n. a way or 1in another, have

significantly contributed to mankind's scientific transformation;

ii) present historians ( OFE{) aiming for direct and significant
narrations of the information proceeding from their historical
past. This information is supposed to be condensed 1in messages
< Zgs emmited by past(ﬂzgnd;expressing in some way thelr own images

of Nature

iii) OP,;s and OPI'{S total environment, respectively E, and E

!
E R R

As regards the interactions between these elements, the most

important (for us) deal with

iv) the communication{(through z b ) between (QP,and OPR (OPh--y- OPIQ

R

v) Opk--- Ef?.
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vi) (OPh e Efz) - OPR

"Elements” and their "interactions" will betsupposed to specify a
time-variable system S which OPR "observes” and ;n which he

L]

simultaneously participates; its reproduction is what precisely
SR

defines OPE; main goal. The particular analysis of these elements

and the construction of a global and coherent model of S, 1is what

=

precisely defines the main objective of PART TWO.

-

It 1s in order to accomplish it that PART TWO is divided into the
seven aforementioned sections.After S/0 (which works as a general
introduction to the whole essay ) each one of the remaining sections

is specifically devoted to a detailed examination of the topics i)

to vi) previously referred to; in this sense:

S/l - deals with items i) and ii), i.e. with the main features

by means of which observers/participants may be described

S/2 - with "environments"” in general (item iii)

S/3 - with the interaction OF,’z E,Z(item v) examined from the point
of view of Oths mental activity (commonsensically called

“thinking”) and aiming for the simple presentation of the

psychological approaches of WALLON, PIAGET and FREUD.
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S/4 - is concerned - with item 1v) and seeks essentially zk's
systematization.A "quantified"” and "geometrical" interpretation

of :these messages in terms of Fuzzy Subsets .Theory 1s also
\ ' .

outlined in this section. - , ' -

'

) “n,

S/5 - is,in summary, nothing but an extension either of S/3 or of

the fuzzy procedures of S/4 to the specification of past Eh as

well as of the dynamical interaction'OPhﬂ—hEh

»

5/6 - examines item vi) based upcen the results brought to light |
in S/4 and S/5.. A possible model of S involving the relative

o

"weight” oftmﬁ? affective and cognitive structures, of their
time~-variable influence upon the zf?. 's time-variancy etc. In
brief, a conjectural and evoluticnary model of § (regarded as a

learning system) and embodying all the preceeding considerations

will be there presented.

Finally in

-PART THREE (named "APPLICATIONS") the tenets of this model are

concretely applied to the construction of an entailment-mesh (in

PASK's sense) of the first (or Greek) image of Nature.

PART THREE comprises two -sections (S/7 and S/8). The first
simply - introduces significant historical data -related to the
Greek evolution between 800 B.C. - and 200 B.C. (though, in pure
scientific terms, its features have remained pratically unchanged

until  the XVth century). The second presents its systematization

§ N S AR AT
+ TN =
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in . terms of "states of knowledge” and "transitions” between them

(these last reproducing in some.way bPh 's thought-processes) as
-outlined in S/6.  PART THREE,qus with thg,presentation of an
- immense mesh, already able to be transposed :to PASK's systen.

l
Further extensions to the second or Renaissantist image of Nature

i

~» are-also already prepared. | | 4

b

L

Though dealing with an enormous amount of information, tﬁe subject
matters involved in these three parts are simple fractions of a
whole, the aforementioned research project, whose development and
full implementation 1is consequently expected to be accomplished in
future works. Two final comments, co#cerning the way according to

which the present essay must be globally regarded, are then

necessary.

Firstly, the broad public to whom it 1is addressed (historians,
psycholologists, epistemologists, cyberneticians, etc.) has required
the inclusion of materials which, more than familiar to some, will
surely be considered 1insufficient by others. In these conditions
they will, I hope, remember that being neither a professional
historian nor a professional psychologist nor a professional

programmer, the essay must be simply regarded as a first step

towards overcoming (for example)the traditional gap hetween history
and physical sciences. Secondly, and in consequence, that further

developments of its underlying conceptions will necessarily require

the future cooperation of experts in so distinct areas as history of
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science, of religion, of arts,etc. as - well as psychocanalysis,
cognitive psychology, epistemology, matﬁemati;s (involving at least
fuzzy subsets and control theorief), computer programmers, etc.;
hence the name "essay"” assigned to this thesis. It is this
cooperation wﬁich I preéi;éi} hope. hndﬁin ofdef to acéomplisﬁ fhié
expectation nothing is béﬁter than  tﬁé‘ préper interdiscipiinériff
that the cybernetic perspective has introduéed to theqpregéﬁtydéi

scientific panorama.

P. Medina-Martins
, London

March 1986




A GUIDE TO THE READER

U B R

From the three parts into which the whole essay is divided
("The Arqument”, "The Formal Approach”, Applications”) only the
first corresponds to the main thesis document. The remainder
(which provide deep supports and answers to the hypotheses

proposed in the thesis) must therefore be regarded as Annexes

to it.

The structure of the thesis document comprises three main
sections (I,1I,III) which are respectively named "The
Problem”,"The Model”™,"The Future”. Generally speaking Section
I introduces and states the problem whose solution is the
ultimate objective of the essay; Section II presents the
approach used to solve it; Section III states (briefly) the
importancé of the essay in the present-day
historical/epistemological panorama as well as the future work

which is still needed to be performed in this area.

Each one cf these sections comprises in turn several

subsections.

Section II in particular (in which a model of scientific
evolution 1is proposed) has three main principal subsections

(11/1, 11/2, 11/3):
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Subsection II/1 presents the overall procedure used toO
overcome the main problem stated in Section I; Subsection II/2
deals with the two overall modelistic hypotheses which such a

procedure involves: one essentiallypsychological (including

subsubsections I1I1/2.1, 1II/2.2, 11/2.3) the  other formal
(subsubsections 1I1/2.4.1, 2.4.2, 2.4.3) in which such

psycological analyses are mathematically expressed by means of

fuzzy approaches.

The results sO obtained are summarily discussed in

subsection II/3.

Due to the interdisciplinarity and complexity of the
questions involved pratically all the cybernetic,
psychological, epistemological, historical and mathematical
supports of the main thesis'document were purposively excluded
from it. This additional information may be found in the

Annexes (Part Two and Three).

Their structure 1is more carefully analysed in the
Forewords; summarily, however, it can be seen that cybernetic
procedures are discussed in 5/0; Psychology and Epistemology
are treated in S/3 and S5/6; fuzzy mathematics and its
applications to the  historical/scientific reconstituition
problem deal with S/4 and S/5. And as regards historical data
(those concerning the entailment structure of the Greek Image

of Nature) they are exhaustively discussed in S$/7 and S/8.
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A list of symbols and abbreviations used in the approach

is presented in a Glossary. With it we hope to render easier

the comprehension of the symbology used.




THE ARGUMENT.

"What thou hast inherited from
thy fathers, acquire it to

make 1t thine”

(GOETHE, '"Faust' Part I)

ull . = kel [ r— 'l
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O- THE GENERAL OBJECTIVE

The aim of this essay is to arouse conviction that cybernetic
procedures may overcome the gap between two areas of knowledge
which, so far, have been ?egarded as extraneous: those concerning
historical and physical (or quasi-physical) sciences. In this
Argument the tenets of such procedures are stated, as they were,
dogmatically - in the most concise form and (in so far as possible)
in the most unequivocal terms. The number and complexity of the

questions 1involved as well as the peculiar and, shall we say,

uncenventional characteristics of the essay justify, however, that

o » —

especial emphasis is laid upon the reasoning used to bind them.

I- THE PROBLEM
I/1- Introduction

The disciplines which seex  an inteiligent and coherent
reconstitution of human's past, have always played a rather
peculiar role in the general context of sciences. This has been due

to two fundamental type§ of reasons

- Flrstly, the differences (still) existing between historical
information in 1itself and information concerning physical or

quasi-physical sciences
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- secondly,historians' position before the content of such

information

I/1.1- Differences existing between the cbjectives and methodologies
of historical and physical disciplines are manifold; the most

significant of them all are the following:

i) Firstly, physical sciences pay attention to processes of events

(in the sense that Nature may be regarded as a permanent
phencmenon) which, in principle (due to the postulated demarcation

"object"-its"environment”) are supposed to be reproducible again

and again (experimentation). Historical disciplines t(in general)
are, however, concerned with actions executed by human agents;
these actions involve, consequently, not only an external part
(their simple "description”) but also an internal (and usually

private) source, intimately related to the (affective and

cognitive) thought-processes of their executing agents.

Furthermore: since these actions were executed in the past and
depend (in principle) of non-reproducible time-variable

"environments” then they are (also in principle) incapable of

repetition and experimentaticen (in the sense of present day
physical disciplines.

1i) Secondly, physical disciplines search for laws (the so-called

"natural 1laws") which, once brought about and expressed in terms

of a synthetic and formal language, are referred to logically open
classes. Historical disciplines are, on the contrary, mainly
concerned with judgements, Cformulated (in a natural language)

about logically closed classes. In other words, they usually deal
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not with men but, rather, with the men who have executed this or

that concrete action.

iii) Physical or quasi-physical disciplines involve the use of
standard frames of reference (PASK's classical paradigm) usually
based on the use of numerical magnitudes (or formal languages at
least) which [together with i) ii) above] ascribe an objective and
universal character té such laws. This point of view is (or has
been) opposite tQ that one belonging to historical studies in

which subjectivity,sinqularity and non-formal characteristics,

seems toO be unavoidable.

iv) Finally, physical disciplines seek a description of natural
events which (in consequence of the aforementioned items) may be
based on the using of differential or integro~-differential
equations (or, failling this, on the use of automata theoretical
approaches, deterministic or probabilistic). These descriptions
allow, therefore predictions (thus, satisfying one of the most
primary and primitive wishes of human beings since their most
remote past) as well as an enormous reduction of the whole amount
of information which Nature is permanently providing to us. This

because an already confirmed natural law may be interpreted as

expressing a doubly condensed statement:

a) the law is (usually) expressed in a synthetic language and
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b) (once it is confirmed) it is implicitly extended to all the

members of the open class to which®*it refers.

None of this last conditions is, obviously, satisfied by historical

*

information.

Hence

I/1.2- The special problems which historians have to face and solve
when they seek some intelligent reconstitution of past actions. Two

of these problems are (or have been) particularly relevant

i) one (which deals with the so-called-direct narrations) involve

all the quantitative difficulties related either to the treatment
of an enormous amount of informations already accumulated since
the beginnings of mankind or, paradoxically, to the immense hiatus

which that data presents.

ii) the other (which is_now concerned with the so-called

significant narrations) brings to light the distinction between
the "external”™ and "internal” parts of historical actions. The

" 3

reconstitution of such "insides" implies the reproduction of past
thought-processes, ©f hidden intentions, of alien semantic
significances which no one can positively assert to be similar to

those presently adopted.

I/1.3- In order to overcome both o©of these problems, two (main)
solving trends have (until quite recently) been widely employed in

history
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- the first has traditionally consisted in the specification of
sucessively narrower historical "windows"” (as a way of avoiding the
excess/lack of information) which restrict either the period of
time or the "area” to wﬁich historians pay their attention. In the
limit this tendency 1leads, obviously, to the analysis of the

individual action, to the biography etc. briefly, to more and more

specialized analyses

- the second has prevailed the role played by logistics in past
raconstitutions (as a way of avoiding, for example, the

aforementioned subjectivity).

Both of these procedures have, however, been submitted to deep

transformations in the last three or four decades. The reasons for

these changes have proceeded, partially from
- the specialization referred to a moment ago

- the need which historians have felt in order to overcome the

fragmentation of their general domain

- the introduction of quantitative techniques in some historical

areas (Economy and Demography for example); which consequently led to

-~ the "discovery” of new and (till recently) unsuspected historical

happenings.

Either 1individually or collectively regarded these trends have

contributed to the emergence of a new way of looking upon mankind's
past in which the role played either by the individual event or by the

logistic procedures is no 1longer the same as before. Particularly
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important for the reinforcement of such a new vision was the discovery
of "short"” and "long" time trends and movements (involving decades or
even centuries) which explicitly or implicitly (say, consciously or
unconsciously) have influenced (and still influence) the individual
action. Illustrative examples of these conjunctural and long-time
processes are manifold. Some of them are exposed in S/0 (PART TWO);
for instance ERNST LABROUSSE's work 1in Economy, LUCIEN FEBVRE in
Sociology and Literature, ALPHONSE DUPRONT in history in general,
PIERRE FRANCASTEL and PETTER FULLER in Arts, G. DURAND in past and
present mythological influences (to whom K. ABRAHAM, C. JUNG, S.
FREUD etc. are related), COLLINGWOOD andT.:"S. KUHN (among others)
in history of Science, J. PIAGET in the so-called genetic
epistemology, etc. Other, more concretely‘related to ';he objectives

of this essay are circumstantially analysed in S/3, S/6, S/7, S/8.

I/2- The discovery of these conjunctural and secular trends, their
influence upon individuals .tinfluencing and being simultaneous
influenced by them), the conscious and/or unconscious character which
these influences take or have taken etc. = all these features have
clearly contributed to .the reinforcement of the aforementioned
distinction Dbetween historical and physical (or quasi-physical)
studies. On the other hand, however - and this is the crucial point -
they also brought to 1light a rather peculiar vision on mankind's
(overall) transformations in which the role played by this or that
individual (or group of individuals acting together as a single one)

is no longer singly regarded but, rather, in relation to
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- the particular synchronous or historically "instantaneous” context

into which such an individual i1s inserted

- the short and long-time trends to the 1influence of which that
context, 1its individuals and their mutual relationships are, in

turn, being submitted (Fig.l)

Past Influences

S ————
CONTEXT
————l
——————
s ' .

PAST 1, FUTURE

0 Ind ividual

Interaction individual-context
Fig. 1
With the inclusion of these perspectives the perscnal action (that one

upon which traditional historians had £foccussed their attenticn)
became simply a part - what we should say to be the outermost
superficial or externalized fraction - of a complex and (often) hidden
dynamical and interactive process - sometihing which (considering the
temporary indefinitiveness of the 1idea) may be regarded as a

reciprocally crossed web of different "influences", "trends”,




Page 1-8

"moversants”,  etc. [each one of them <ckeying a particular
time-variatien (instantaneous, conjuntural, seculzr)] which sometimes
opposes cne another, some oOther <times reiniZrce cne another etc.

(Fig.2:

-
- 4
/ -
- / SN ﬂ.._‘
____________ 1

> \\" B "// INDIVIDUAL

O

'\

1

CONTEXT

-~
HIDDEN PROCESS

J' s 2 XNALLZED ACTION

Hidden influences in the interaction individual=context
Fig. 2

Due to the extreme complexity of these interacticns (as well as to the
difficulties previously referred to) the owvsrall picture which
present-day historians draw from mankind's past is £far from being
clarifi=d. There are however, restrict histcrical areas where (if
some simplificative hypothesis are postulated) their framing lines are

undouktedly capable of a more precise deliniation.
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One of such areas involves situations in which

1) individual actions are susceptible of being detached from their
> contexts (i.e. present-day historians are able to demarcate -
sometimes in a rather artificial manner - the concrete actions which

X, Y or 2 past individuals accomplished in the past).

ii) these actions may be regarded as intentional, purposive or

directed towards the accomplishment of (more or less) well-defined

goals.

1ii) the prccecures which such individuals used in order to achieve
them are <(essentially) mental and (in principle) capatle ¢of being

repreduced or (at least) understood by present day historians.

1v) really achieved goals (intentions) are simply part o©f a more

general (time-invariant) process (usually hidden) which, briefly,

\ may be described in terms of a ccrparison between two main trends

- one related to a set of (potentially possible) "proposed”,

\ "endeavoured"” or "desired” (individual) disturbing alterations
- - another associated with the constraining (contextual) influences
\

to which, this or that individual 1is always being submitted,
. tending in turn, to perpetuate paradigms, internalized or

externalized "standards”, "frames of mind", etc. inherited from

\ the past.
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being from the "result” of this comparison that some proposed action

is materialized or not.

In other,general, words this is equivalent to. saying.thatif a proposed
alteration finds expedient or growing conte#tual conditions - i.e.,
if the existing ccnstraints “"reinforce”, "allow" or “accept"” the
individual disturbance - then a desired (potential) change is
converted into a real(actual) one; thus, leading, soon or later, to a
change of the proper environmental conditions. If not - i.e. |if

the overall "weight” of such constraints (in some epoch and in some

historical place) "exceeds”, "forbides”, "prevents”, etc. this or

that particular action -~ then no contextual alterations will arise.

»

v) finally, simply proposed, or effectively accomplished changes
[individually or collectively (say, contextually) regarded] are next

transmited (through scme kind of social "memory"™ represented by

books, documents, oral and written traditions, etc.) to future

generacions. Thus, becoming henceforth an 1integral part of the

contextual patrimony.

Two {equivalent) symbolic representations of this process are provided
in Fig.3 and Fig.4 a, b, ¢. The first is a simple refinement of Fig.l
and Fig.2.

The second 1s a simple "bidimensional” (instantaneous) "projection" of

some (hidden) interactive process indivicdual-context.
There, the boundary line L encloses a constrained "area” within whieh

the point P (the symbolic representative of some individual) is, in

principle, free to move in any direction. Three typical situations

are emphasized there. In a) the individual's actions (represented
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CONTEXT

INDIVIDUAL ~ J/ —

PROCESS _. <
~

o

EXTERNALIZED ACTION

Externalized individual actions as a result of a control process

Fig. 3

through the point-transformations PP', PP" etc.) are effectively
accomplished but they do not contribute to a change of L's "shape”.

In b) such an accomplishment would probably imply
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Const.

Const.
Const.
--ﬂ-ﬂ
|
» |
l
...--o:
P |
'
— - =d
Const.
Const.
Const.

Interaction individual~-context regarded as a control process

Fig. 4
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i') that this individual must, at any instant be aware of the
"difference” between his ideal objective (roughly a "pattern”) and
the actions he actually performs in order to "materia;izef it -
difference which (working as some new “"input®”) will tend, in turn,

to bring such actions closer to those given by the pattern;

ii') but (in this case) he must also consider the proper contextual
"constraints” which (eventually) and through the using of a
"mechanism” similar to that described in i) may also "react™ in
order to “eliminate" (or, at least, to cdecrease) the influence of
such an individual disturbance (say, to hold scme paradigm inherited

- wigms W ——

from 1ts past).

Finally in ¢) a proposed action similar to that of b) 1is effectively
accomplished without contextual "reaction”, since (for scme reason
meaningless to remark here) L's shape is supposed to have changed;

which is tantamount to assert that the proposed individual action has

now find expedient "growing” conditions.

Whatever may be the (present) indefinitiveness  of | Fhese
representations, situations satisfying these requirements may be found
not only in history but also in many other scientific areas in which -
and this is the crucial point - scme kind of con;rol "mechanism” plays
a prominent part in their understanding. "Control” may exist in case
a) (if the individual decides to execute actions which would lead him
to the "outside”™ of the constrained area); it is clearly emphasized in

case b); and may also be brought to light in case c¢) if, in order to

avoid contextual reactions, all the individual's actions are performed

in the direction PP'. Situaticns of this kind may be applied to the

Y
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description of a wide range of historical actions. Hence, the basic

conjecture of this essay:

i) if some types of past actions may be regarded as externalized
"results” of (hidden) dynamical processes in which some kind of

control "mechanism™ is involved;

iiy if, on the other hand, cybernetics is a discipline which
precisely seeks the description and explanation of dynamical

processes in which scme kind of control is present

then:

why not extend the particular procedures and points of view of this

discipline to the study of (some at least) of suclf historical areas
and (through this extension: to overcome the gap between them and the

physical (or guasi-physical) sciences?

1/3- Effectiveness and Related Problems

A complete answer to such a general questicn 1involves such distinct
interactions, SO many inéividuals, so many prcblems that (unless séme
simplificative hypotheses are introduced) this endeavoured extension
would run the risk of being unachieavablé. It Lis in order to avoid
this situation that the essay is primarily, though not exclusively,
directed to the application of such procedures and peints of view to a
- restricted historical area: the one which deals with the so-called
domain of Natural Science, being here implicit the reconstitution of
those problems, their solving procedures etc. which throughout

mankind's history have led to the emergence of sucessive
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transformations of the images of Nature. Two main types of reasons

underly this choice.

Firstly, items i) to v) of I/2 are clearly satisfied. As a matter of
fact the efforts develcped by past observers in the construction

(and/or transformation) of such images
i) may be regarded as intentional (or, at least, goal-directed)

ii) they always involve scme kind of mental activity as well as a
comparison between what (in some epoch) was already known about Nature

and what was proposed to change this knowledge

iii) many of these proposed alteratiocns were really confronted with

strong contextual reactions

eltc.
Secondly it also allows

1') an analysis of past thcocught-processes (since Natural Science is an
area where these processes are or have been particularly emphasized)
which, in consequence, inserts this problem into the most recent

regsearch cocbjectives;

1i') a possible comparison between past and present mental processes

[since both of them deal with a complex "object"” whose features are

(partially) common to past and present observers] -  which,
consequently, may ascribe a diachronous and evoluticnary "dimension"

to that analysis referred to a moment ago;
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iii') the application of already  existing epistemological,

psychological, cybernetic and even mathematical apprcaches to the
historical/scientific reconstitution problem; thus, rendering it

capable in principle of
iv') effectiveness

zffectiveness is here cybernetically understood meaning (F.GEORGE,
1873) "the construction of a theory that can be translated in a
particular blue-print form, from which an actual hardware model could,

if necessary, be constructed”.

The trouble is (and this justifies the emphasis laid on the "in
orinciple”) that neither such a "theory"” nor its associated "hardware

ncdel” exist in the case of the historical/scientific reconstitution

problem. Each one of the apprcaches emphasized in 1ii') above
orcvides cbvious answers to it; however, these answers are simply
sartial 1i.e. they do not embrace the problem "in toto". The
consequence of this is that a possible solution to our conjectural

question of I/2 becomes dependent on the pravious construction of some

overall model capable

- to provide suitable answers either to the historical/scientific

problem (already stated) or to the particular questions it involves

- to bind the approaches referred to iii') or any other additicnal

theory regarded as necessary to their clarification
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- tO0 be experimentally “tested" having in mind the confirmaticn (or

not) of its underlying assumptions.

This "model"” (a true cybernetic theory of historical reconstitutions)
is exhaustively analysed throughout sections S/0 to S/6 of PART fﬁo of
this essay. As any formal theory it makes use of some number c¢f :smore
or less) well supperted postulates. Being meaningless in this
ARGUMENT to reproduce such supports, the following consideraticns will

therefore bLe (aloost exclusively) directed towards the simple

presantation of those assumctions, of some of the gquesticns which they

avoid or bring to lig¢ht etc.

I/3.1- The first and :the most general of such postulates (hencaforth
named HYPOTHESIS 2=ZR0)» ciarifies the links which (from our point of

view) may be establisXied between a particular way ©f looking upcn the

historical/scientific information and cybernetics.
In its most concise form it states that:

I/3.1.1- The historical/scientific reconstitution problem (directly

and significantly uncerstocd) 1s ultimately reducible to a question of

intarindividual commuaication:

i) There are two (syz=bolic) individuals C’P,z and (P [ being an

R'
index representing historical dates referred either to an hypothietical
( T, ) or real time-scales ( T ) kR=0,1, 2, ..., R-1] who are

(supposed to be) exchanging information about a previously chosen

subject matter.
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ii) In the case of this essay this subject matter is primarily (though
not exclusively) related to historyecf science; particularly to the
history of Physics (simplif. HYPOTHESIS ONE of S/2), this discipline
being here interpreted as providing thrcughout time more and more
correct descriptions of what 1s commonsensically called "Nature” or

"physical world" (PhW).
I/3.1.2- In consequence of this, such individuals work

1) The OPh as a general representative 2f those men called PLATO,

ARISTOTLE, NEWTON etc. who, 1n a way or in another, have
contributed to the transfcormation of Phiy's knowledge (briefly,

TSK)

ii) OPR as a general representative either of present-day

scientific historians or of  present-day natural scientists

(physicists)

I/3.1.3- For metaphysical reasons (simplif. HYPOTHESIS 7TWO of S/2)
PhW in 1itself was supposed to be time-invariant (in the sense of, .

for example KLIR and KALMANN).
In consequence of this

1) the whole communication OF’,z <==> OPP may be <globally and
abstractly regarded as though these individuals were engaged in an
imaginary conversation scheme (S/0) which (by dint of some

hypothetical <contract established between its participants) is

primarily though not exclusively foccussed upon
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- PhW 's descriptions.

- the reasons of their transformations

ii) all the OP& work as members of a trasmission chain by means of

which the images which they have obtained and constructed from

Pl are successively communicated to one another till they reach

(Fig. 5).

I/3.1.4- These images are supposed tOo be contained in messages zh' [a
general word including written documents, oral traditions transmited
from generation to generation, artifacts, even scientific
instrumentation (understood according to a contemporary sense etc.)]
which 0OP_ receives. However,‘ﬁue elther to their proper historical

R
vicissitudes, to the characteristics of the information there

contained, to their authors' thought-processes (which nobody can
assert to be exactly alike to those presently followed), to the
peculiar frames of mind according to which they interpreted natural
phen;cmena etc., as well as to OF’,z 's own limitations (recall I/1l) -
part (at least) of such images appear to OP R*as having been 1lost, |

destroyed or else, leading to mistaken interpretations of 2,

It follows in consequence that there are two kinds of expectancies and

, uncertanties which UP p may have

i) one, as regards changes occured in his present environment part of
which (that one involving their decreasing in relation to PhAl)

; characterizes OPRas a natural scientist
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SR |

L

Transmission chain past observer /participants - present day historians

Fig. 2
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1i) another as regards his historical past.

To decrease (or lower) this last kind of expectancies and uncertanties
(through the interpretation, reconstitution and possible explanation
of such zh) determines either OPR 's role as scientific historian or

consequently a (first approximative version of) the historical problem

he has to'solve.

1/3.1.5- Possible solutions to this question may be brought to 1light

from the interdisciplinary area in which cybernetics play a prominent

role.

S

Several arguments support this assertion; the most important of them
(fully analysed in S/0) relates the part%gular way of looking upon the

communication OPk <==> OPR to PASK's learning/teaching approach .

Abstractly regarded the standpoints of this relationship follow from

i) the postulated time invariancy of Phll in itself

ii) the two (symbolic) roles assigned to OPﬁ (as natural scientist

and scientific historian)

iii) the proper temporal and "spatial" transformation [1] which

Z 4 's descriptions have undergone.

I/3.1.6- Due to i) above it is possible in fact to look upon the whole

conversation Osz <--> 0P _ in terms of a directed and (in some way)

R

[1] The word "spatial” is connoted here to the attributes and
relationships by means of which the OP s are described. See II/3
for more details.
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restrict dialogue about a complex "object” PhlW part. of thch is

described by features potentially common to both of its interveéning

participants. ' .

Two results may be extracted from this:

a) that OPp is (in principle at least) able to understand (PASK,

S/0) past descriptions of Phl ,

b) that OPp can globally regard the effectively occured
time-variancy of these descriptions [item iii) above] as though they

were the result of a digamic process by means of which

- once some image of Nature say. 2y 1is proposed (by scme OF, at %=

Lp )

- immediatly a new OPh” criticizes it (due, for example, to some

hidden problem which OF",z was unable to detect or to solve

completely); next, and

- as soon as this "problem” {understood in the sense of ELSHOUT,
PASK, (S/0) DEWEY (S/3)] is solved, a new image T (k= 0, 1,

coey R;l) is brought to light.

As far as these problems are being solved (a "problem" is ultimately a
particular relationship PRl = <==> 0Pp - which these
observers/participants have to bring about or satisfy) also these
images become closer and closer of the image of Nature Z r which

present day 0UPp has constructed or is simply obeying [item ii), iii)

of 1/3.1.5]}.
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I/3.1.7- Under these conditions, the whole dialogue O]—"’lz -
0P R (R= 0, 1, ...., R-1) may be globally interpreted as though
these OF’fz were acquiring more and more knowledge of PhlW as far as

time went on; or which is similar, more and more expectancies and

uncertainties about changes occured in PhW are being successively

confirmed. This temporal evolution  of knowledge (symbolically

represented by TSK) satisfies therefore PIAGET's definition of

"epistemology” (S5/0).

I/3.1.8- It follows from this that the dialogue 0Pp <--> 0PpR can

(globally and abstractly) be interpreted as reproducing the proper

~evolution of TSK. Hence, also satisfying the interpretations of PASK

and VON FOESTER of a learning/teaching adaptative scheme.

Everything works therefore as though the roles played by OP R and

OPp, were similar to those played by
- a (symbolic) "teacher” T ( = OPR)

- a (symbolic) student S ( = OP}Z ) engaged in conversation about
Phl! . As far as T proposes some image Zj, , immediatly S criticizes

it (say, poses a new problem to S ). Once this new problem 1is
(somehow) solved, a new image zf; o1 will emerge, new problems will in

turn appear etc. till that Zj, coincides with z, (Fig. 6)

Rbstractly regarded the interaction S ==> T (and through them

- if some precautions are taken - the proper historical/scientific
evolution) is therefore capable of being reproduced by means of PASK's

THOUGHTSTICKER system. In other words a(n initially regarded)

historical question is, by this means, converted to a (cybernetic)
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"Student" "Teacher"

O
k+1

.a Cx+l

>
wh

(PROB)

! o

(a) - l -

(PRDB)R+1

CONDENSED REPRESENTATION

The interaction student = teacher

Fig. 6

~ learning/teaching problem reproducible in principle twe insist in this

expression) through a special purpose .cypbernetic) systam.
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I/3.1.9- The preceding assertions provide a global support to the
general reasoning which we have been developing since 1I/3.1.l.
Additional explanations to the aspects already emphasized
(particularly to the relationships between history, epistemology,
psychology, cybernetics in general and PASK's conversation theory) may

be found in S/0.

This being accepted the amphasis laid upon the word "in principle”

referred to a moment ago beccmes now clearly understandable. As a

matter ©of fact an actual (and not simply abstract)

historical/scientific reproducion requires that 0Px has a

- concrate knowledge -

i) either of the Zp effectively occured throughout mankind's

history or (at least) throughout some pericds of its evolution

ii) of their changes or transfoermations¢ what, according to ASHBY's

terminology we may represent by a transition T; /)

iii) of the problems which have kteen in the crigin of these -tij'
iv) of their authors' thought-drocesses (which the

Ti.'.f "naterialize” in scme way)

v) of the reasons why this or that proposed solution was or was not

accepted at this or that epoch (Fig. 7)

Briefly: it requires the previous construction of some

historical/scientific model of TSK by means of which such a

transformation of knowledge may be not only suitably inserted into

PASK's THOUGHTSTICKER (say, may be described and reprcduced) but also
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(PROBLEM).
J 4

PROBLEM)j Lr o =

'(PROBLEM)I

.

(CONS'I'.)j

EFFECTIVELY Occured J
Transiticn

%

(CONST. )

(PROBLEM)0

N

Set of POSSIBLE Transitions

(COVSLRAIVTS)

The interaction individual-context =-the general representation

Fig. /

explained: this term is here assaciated with the contextual influences

emphasized in 1I/2.
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Obviously, if this model has already been constructed ¢then (by a
converse process) its "variables”, "parameters”, mutual
"relationships” eatc. would also be capable of some kind of testing;
in other words scme Kkind of historical experimentation could be

performed through PASK's system,

What this would ultimately mean is that a strong relationship would be
established between nhistory,epistemoleogy,psychology,etc.and
cybernetics: the former would @rovide the necessary information to
the rest and this, in turn, (through that "experimentation”) wculd be
able to clarify many of the vague and nebulous aspects of the former.

Briefly,the c¢ontemporary gap between those two general areas of

knowledge would, in some way, be overcome.

The point - the crucial point indeed is that (as we emphasized in I/3)

such an overall @model does not 2xist. Items i) to v) of I/3.l1l.9 are

(or have Dbeen) objective oOf Dresent historical, epistemological,
psycholegical, etc. partial rasesarches but an integrated and unified
"construct” into which they can be properly inserted was not vet

brought to light.

The construction of such a modellistic approach of TSK [satisfyving
items i) to wv) of I/3.1.9 and the proper characteristics of PASK's

system] beccme therefore a priority goal of this assay.




Page 1-28

I/4- The Basic Problem(final version)

I/4.1- Reasons related to the complexity of these questions suggested
the decomposition of the aforementioned dialogue OPk <--> 0P R into

two temporally separated phases:

i) one, where this conversation between past and present is supposed
to be unilateral, i.e. as though only OF”2 were providing to OPq

concrete information about past images of Nature (situation in which

OPr 's role is, in scme way, passive)

ii) another, requiring the previous  accomplishment of i), in which
0Py 's role is now an active one: OPR poses contrete problems to
a present day studentsS (similar in some sense to those which past
OP, had to face and solvei, being expected that [taking into

account a set of constrained influencas (mirrored from  past

contexts)] S is able

- either to reproduce solutions really acccmplished in the past

- or to bring to light new answers, never 1imagined or rtalthough

proposad) never achieved in the past.

Only step i) is discussed 1in the present =assay, step i.) being

postponed to future works.

I/4.2- Though apparently restrictive this unilateral way of 1looking
upcn the relationship Osz <==> OPRallows on the other hand that
some well-known systemic  procedures (frequently employed in
Cybernetics, Control Theory etc.) may be almost integrally transposed

to the historical area. This restriction outlines an interpretation
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of OPR"'s role before the amount of information proceeding from his

‘'past quite similar to that played by an active receptor (2] before the

o

information emmited by an hypothetical system S whose

- time-variable "outputs” are those messages Z, previously referred

to

- time-variable "inputs" are the aforementioned problems ujp

and whose "inside” can (for the moment) be regarded as unknown.

Under these conditions the historical/scientific reconstitution
problem becomes clearly reducible to .a question. of synthesis
(systemically understced) which, briefly, 1s what internal

structure must be ascribed to S so that 'Zk 'S time-vgriancy may be

|
described as well as explained [in the sense of item v) of 1/3.1.9]?

(Fig. 8)

(tht uk) ‘ OP

The conversion of the historical scientific problem to a systemic problem

Fig. 8

[2] Active Receptor means here that ¢9PR'S attitude must not be
confounded with that played by the ("impartial") external observer
of physical or quasi-physical sciences (ruled by the <classical

paradigm) but rather as observer/participant (in the sense of PASK's
relativistic paradigms).
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I/4.3~ It can be demonstrated that this general statement (subsuming

an analogue or systemic interpretation of the historical/scientific

problem) embraces

- the two usual significances according to which the term "history” is

presently regarded (directly and significantly)

- through them, of items i) to v) of I/3.1.9

- finally, a set of difficult and complex historical, psychological,

epistemological, etc. questions whose solution is far from being

reached.

As a matter of fact:

iY Direct historical narrations correspond to an analysis of S 's

"outside" i.e. ©Of S's outputs zj together with their mutual

transitions Tij’ [items i), ii) of 1/3.1.9}

ii) significant historical narrations deal with S's "inside"” i.e.

with

- the relationships PhW --> 0P, [those "problems" ujp referred to

item 1ii)]

- the proper long-time variancy of these processes, of the

relationships between their authors and their contexts [item v)]

The point is that this variancy is, still, a pure conjectural matter,

No one knows in fact neither what thought-processes our remote
ancestors exactly used in the construction of their images of PhW,

nor the temporal variation of these processes nor the reason of their
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change. About them the most which can be asserted is that
- they appear to us as being different from those presently employed

- based upon their externalized expressions (the proper Z;, ) some

(more or less) well defined (evolutive) phases may be detected.

Due to both of these reasons some additioconal questions are therefore

involved in the construction of S 's inside:

iii) The first 1is related to what we should say to be an

epistemological dilemma .Its condensed statement is as follows:

The understanding of the (hidden) thought-processes of which the
Z,, s are the externalized expressions, rsquires the use of some

overall conceptual frame (which present-day  historians have

necessarily to 1introduce, due to enormous amount of information
already accumulated about mankind's cast' whose mental rules depend,
in turn, of the prcper processes whose clarification the frame aims
for. In other words: 1f we seek the understanding of past mental
procasses (prccessesr which are usually orivate) then we have to
adopt a psychical frame of refer=ance 1in which these processes have

(in some way) tc be 1involved. However, these processas (either

those actually employed or those simply proposed) are unkncwn.

How this situation may be overcome 1is a matter which will be
analysed in II/2.4., For the moment it suffices to point out that

such mental rules, whatever they may ke, lead %0 the =2mergence
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iv) of a second type of questions whose scope is now psychological.

Long-time approaches to mankind's evolution are, in fact, nothing
but extensional analogues of the theories which contemporary
psychologists have constructed — about short-time diachronous
evolutions: say, more concretely, the genetic approaches to child's
devaliopment. The point (another crucial point) is that due to their
mutual divergences and contradictions, to the particular points of

views from which these developments are (or were) analysed aetc. the

pancrama which ccntemporary psychology offers as regards these

ascects is far from being unified.

~he consequence is that such divergencies, contradictions atc. are
prcjected upcen long-time explanations and such problems as those

dealing Zor example with

v) the so-called conflict "myths-r=ason” (involving the "weight" of

affective workings upcen the rational ones)

vi) the distinction between the systam of axperimental actions (what
PIAGET associates with "practical intelligence” and WALLON with the

"intelligence of sit:ations"”) and the system of inference rules on

which Reascon is (supposed to  be) based ("€ormal” and

"representative" intelligences according respectively to these two

authors)

vii) the divergence between the followers of the metatemporal or

pro~- (or a-) logical mental structures
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viii) the "“weight™ of social contexts uypon: the individual's

avolution etc.

ara questiocns which, cannot be neglected in such a long-time

variancy.

-

I/4.4~- Socme overall conditions - detamihinq aither thae deepnest
approach to the historical/scientific reconstitution problam or to
its (possiblae) solving-orocedures - may bLe extracted from the
preceding survey. ~from them it can be stated that a (as completa as

possible) solution for that qene_:al quastion wmust, nece'ssarily,

L

involve.

i) an overall psychclbqical,. ; episte;nnlcgical | and historical
m' othesis (dealing with S 's inside) where the long-time variaticn
' of thinking has (scmehow) to be considered and (insofar as cossible)
- "explained”. This "explaﬁafion"" must provide suitable answers =o
Juestions iv) to .viii.)‘ abcve- and ‘must agree with. what 1is

historically known [3]. Sinca this &knowledga is ultimately .

contained in Zh. then

${{) a “"theory™ concerning S's cocutside Lis also needed. The

conditions which this "theory” must sacisfy area, broadly speaking,

- that Zp's presentation must allew that ctheir T; j can,
automatically, be brought to light, the word “automatically”

implying the usa of scme computerized device

[3] A condition not always satisfled by contemporary 'psycholoqi.sts
(see S/6 for more details). |
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- that (having in mind  the proper <cybernetic and control
significances ascribed to the historical/scientific process) the
attributes and relationships by means of which the 2, and their
T,. are described, must be capable of formal and (if possible)

L4 _
numerical treatment

1ii) finally a strategic solving-procedure by means of which thae

epistemological dilemma referrad to item i) of I/4.2 may be avoided.

The effective accomplishment and corresponding Limplementation of

these raquirements is the ultimate goal of

LI- THE MODEL

The construction of this conjectural model of S is a task which
occupies more than six hundred pages of PART TWO of this assay.
Reasons for this ‘deal with the presantation, analysis and
clarification o©of the innumera*le questions which such preoblems and
requirements deal with (involving history, cognitive psychology,
nsychcanalysis, epistemology, cybernetics, systems theory, fuzzy
mathematics; etc.) as well as with the inexistence of an overall
frame of reference into which all these matters may be suitably

inserted.

In order to overcome all these difficulties a peculiar and {inscfar

as we know) original approach is progressively developed throughout

sections S/1 to S/6.
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The tenets of this approach respect

- a general (or strategical) way of looking upon the whole amount of
historical/scientific information by means of which item iii) of

I/4.2 may be supersaeded
- an overall modellistic hypothesis embracing item i) of I/4.2

- a formal and numerical description of S in which yeither the

Zh or the Tij may be related to S's internal structure [item ii)

of I/4.2]

A condensed presentation ¢f such tenets is given as follows:

II/1- THE OVERALL SOLVING-PROCEDURE

The standpoints of this procedure were cutlined in the FCREWORDS.
Broadlvy sseaking they ccnsist in the use of a "cyclical®™ or "more
and mor2”™ approximative apprcocach to the historical/scientific
reconstitution gquestion (similar)-in.scme way, to aldialcgue batween
two individuals who, as. Zar as thelr conversation \is being
processed, are also progressively deepening the subject matter of
their discussion) in which results obtained from socme sat of initial
premises are next used to depth the proper scope of such premises;
this deeéeninq~leads-to new results (as well as to the iatrcduction
of laddit;cnal supporting matters) which, in turn, will change the
(new) initial standpoints, these tOo other inferences, atc. The

number and characteristics of such "cycles” are determined by what

henceforthh 1is named a uszcho-histcrical approach o the historical

problem (systemically*reqarded)**
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In its most concise form it states that a (so complete as) possible
understanding of such  a problem e-nust necessarily consider three

distincts (though interrelated) perspectives (or points of view)

i) a topographical cne, in which 3S's inner elements <(for example

"OPh‘", "PhiU", etc.) are chiefly stressed;

ii) a dynamical one, which is ultimately concerned with the

relationshios which may be established between these elements:

iii) a temporal cne, in which these elements and relationships are

examined taking into account typicali temporal perspectivas.

Two of these temporal perspectives are, in the essay, especially

ralevant

- & synchroncus one, corresponding to an instantaneous obsarvation

either of S 's alements or of their relationships but in wnich the

OP4 are regarded as adult human beings

- a diachroncus cne, further subdivided into two other periods, in

which short-time :.decades) and.Iéhgrtime (secular) avolucions are

considered [4].

Each one of these perspectives can, in turn, be examined according

to different~ "depths” or "levels”. Brcadly speaking, it may be

asserted that as far as this "depth" increasas, also more and more

elements and/or relationships are invcived in S's analysis. A

[4] This classification is based upon that one brought to light by
tha french historian F. BAUDREL.
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simplified "tri-dimensional”™ Tepresantation of this

psycho-historical approach to history is given in Fiq.9.
Two main conclusions can be extracted from it

i*) firstly that the historical/scientific reconstitution question

is a matter which deals with the last of the transpositions there

emphasized

ii') Secondly that (as pointed out in the FOREWQRDS) they also
coincide with the three overall cycles into which the approaching

structure to the whole essay is divided. As a matter of fact

- S8/1, S/2 are primarily, though not exclusively, fccussed upon an
instantaneous vision either of the OPh or of their general

anvironments

- S/3 corraspond to0 an analysis of <he thrae great th?crias
according to which the sherct-time <(diachrenous) osycholcgical
evolution of human beings is framed; say 2IAGET, WALLON and FREUD
(this last also including his immediata2 and mecdiate followaers

HARTMANN, M.KLEIN, SPITZ, etc.)

- S/4, S/S and S/6 examine (amcng other things)» the problems which

the transposition from the short to long-time views involve.

The implementation and progressive develcgment of these cyclaes

underly preacisaly
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II/2- THE OVERALL MODELLISTIC HYPOTHESIS

This hypothesis is ultimately related to the construction of a model
of S 's "inside"” so that Z 's changes do not contradict known
historical data and (through them) the epistemological psychological
etc. theories there involved. According to the approaching
strategy previously referred to, it involves three main steps
(corresponding to the three temporal perspectives from which
historical data may be regarded); the first of these steps deals

with the

II/2.1- THE SYNCHRONQUS PERSPECTIVE

In its most concise form this point of view states that, together

with the Opfz , OP R and PhlY already considered, the time-variation

of Z k's images can only be explained if (P, 's group environment

(briefly Gp) and Py 's internal environment (symbolically IEp)

~are also taken into account (S/2). From a topographic perspective

and in terms of their descriptive attributes only this is equivalent

to assert that every (P, interacts with a total environment Ep,

E, = EE, U IE,

in which EEh (his "external environment"”) <can, in turn, be

partitioned into Pnl and Gj; briefly

EE, = Phiv U Gy,
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A simplified representation of these classes are given in Fig.lO0

' r--——_———_— e A T S —-—-—-ﬁ

-
’ -
-~
-~
-
L
L

1E,,

TR S s enNRED AR TR e P EEE s T R W - e T . . .

-———

The synchronous interactive perspective

Fig. 10

Further (topographical) refinements of these classes will

- progressively be brought to light as far as deeper analyses of the

lnteractions OP,z <=--> Ek are being performed. These analyses lead
precisely to the second "cyclic” step of the approaching strategy

previously outlined, now essentially concerned with

- I1/2.2=- THE DIACHRONOUS (SHORT-TIME)PERSPECTIVE

This point of view deals now with a (short-time) model of 0Py 's

mental apparatus,being PhW, G; and IE, simultanecusly involved.
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As we emphasized beforehand the theories on which this model \is
based (WALLON, PIAGET and FREUD) are analysed in S/3, S/6 and
APPENDIX A to PART TWO of this essay. From their tenets Lt \is
possible to lock upon that apparatus (brain and nervous system) as

obeying an overall postulate whose ultimate nature is a biological

e ———

one. This postulate makes use of the concept of purecose (or perhaps

of "expediency”) and it runs as follows:

1) the nervous system has the function of getting rid the stimuli
that reach it, or ¢of reducing them to the lowest possible level; cr,

if it were feasible, would maintain itself in an altogether

unstimulated conditien. In other words: as though to the nervous

system wer2 assigned a task which (speaking in general terms)

consists of mastering stimuli.

ii) these stimuli may arise from without (i.a. £frocm the external

world | EEfz) or from within (L.e. as though part at least of

IEIz were working as an internal source 9f stimulation)

iii) that, in ceonssguence of L), Li) above, the whole apparatus may
be topographically partitioned into three psychical instances which

(according to the contemporary  psychological researcch) are

raspectively named
- the id and the superego [essentially concerned with item ii)]

- the ego (whosa main function is related to item i)]
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II/2.2.1- ON THE ID

The id is the oldest of such provinces. It contains everything that

is inherited, that 1is presént at. birth, that is laid down in
écnsfituticn - above all the instincts which originate f£frcm the
scmatic organization and which find a first ééQ;hlcai'exﬁfession
here (in the id) in forms still unknown to us. What litlle it is
known of it, is learnt from the study of the dream-work and of the
ceonstruction of neurctic symptcms. Generaliyspeakinq the processes
in the id obey  the laws of the so-called primary proccesses; they are

characterized

- by having no negation, no idea of space, no idea of time, being

also timeless

- the logical laws. of thought do not apply to them, this being

specially true as regards the law of contradiction
- by having no judgement. of wvalue
Instinctual cathexes saeking discharge is all there is in the id.

11/2.2.2-ON THE EGO

Under the influence of the real external world, one porticn of the
id has undergone (in the-cour;e Qf ohylogenesis and.ontoéenesis) a
special development: from what was originally a cortical layer
equiped with the organs for receiving stimuli and with arrangements
for acting as a protective shield against stimuli, a speciaid
é;éanizaticn has arisen which henceforth acts as an intermediary

between the id and the extarnal world. This second (topographic)
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agency 1s named ego.

1) In this essay [and due to i) of 1II/2.2] the ego is globally
regarded as a controller whose main task consists in the searching
for an appropriate balance between three particular types of

demands:

- those proceeding from without ( EEp )

- those proceeding from within ( IEfz)' in which are included either
the instinctual (or somatic) demands coming from the id or those

born from a cemparison between scme action (planned in order to
satisfy for example the id's needs) with a "moral" internalized
standard (in which firstly parental's influences and  social

constraints from sz later, are dominant)

ii) As a ccherent organization of mental processes the ego 1is
‘supposed) to possass an overall structure which psychological

research has Jartificially) particned into two substructures

- cne dealing with affective phencmena n gJeneral (sansations,
feelings, etc.) whose functioning is ultimately associated with the

kinesthetic system

- another with cognitive (and in some way impersonal) phencomena

related to the diacritical system

The ultimate relationships between these two structures are still to

be determined. It is already known however that
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- it is on the working of the affective structure that tha earliest

cognitive develcpments are based (WALLON, SPITZ, etc.)

- this affective structure never ceases 1its influence throughout

human beings lives

- that, consequently, in the adult's stage the ego's general

activities may be regarded as guided b? considerations of the

tensicns produced by these stimuli, whether these tensions are
present in it or introduced into it. The raising of such tensions
is, in general, falt as unpleasure and their lowering as pleasure.
The ego sfrives pleasure and seeks t0o avoid unpleasure. An increase
in unpleasure that is expected and foraseen is met by a signal of
anxiaty ("realistic” as regards external world, "moral” as regards
the superego, and.“peurotic“ as regards the needs of the 4id); the
occasion of such an increase, whether it threatens from without or

within, is known as a danger.

$ii) In order to face these "dangers” thera are two additional

imperatives which the ego must satisfy:

- an imperative of knowledge (implying a ccnscious or pre-conscious

activity) consisting in distinct types of intellectual activity (in

which the cognitive structure plays the most prceminent role)

- an imparative of defence (self-preservation) implying a ccnscious

, Ppreconscious or, usually, unconscious activity and consisting in

the use of appropriate defence "mechanisms”.
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The satisfaction of both of these imperatives in the adult's ego can
be clearly understcod if attenticn is d to its outermost superficial

part: the perceptual system Pcpt, which works as the sense-organ of

the whole apparatus.

iv) Since this system 1is 'r:eceptive to excitations arising from

outside (what is usually called sense-perceptions) or from inside

(memory-traces may Lecome conscious just as perceptions . do,
especially through their associaticn with residues of speech);
since, further, the ego has wvoluntary movements at its command (in
consequence of the prae-established connection between
sense-perceptions and muscular actions) - then thesa imperatives are

differently satisfied inscofar as they are regarded as coming from

without or frem within.

In this sense, as regards axternal stimuli it is supposed that the
ego faces them becoming awara of them, storing up experiences aktout
them {in the memory), avoiding excessively strong stimuli (through
£light), dealing with mcderate stimuli (through adaptation),

learning to bring about expedient changes in the external world to

its own advantage (throdgh activity).

As reqards internal events in relatiocn to the id's somatic demands

it is assumed

- that such an imperative of knowledge is obeyed by interpolating
between a demand made by an instinct and the action that satisfias
it an activity of thought which after taking 1its bearing 1in the

present and assessing earlier experiences (through mnemic residues)

endeavours, by means of experimental actions, to calculate the
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consequences of the actions proposed. It is in this way that the
ego comes to a decisicn on whether the attempt to obtain
satisfaction is to be carried out or postponed or whether it may be

not necessary for the demand of the instinct to be suppressed

altogether as being dangecQus.

- that imperative of defence i1s satisfied through the use ¢f special
;mechanisms” whose Objective is (in general terms) to withdraw from
consciousness stimuli regarded as unpleasurable . Since active
':liéht, active adaptation or-active-changes in their sources are not
avallable, these defence modalities have acgquired (throughout
phyloqeneﬁis and cntogenesis) peculiar characteristics and peculliar
forms. Broadly speacking they are all unconsciocus (the individual

uses them but he is not aware of their working) and they all involve

a special way of locking upon internal events which (roughly) may be

described in terms of "as though ...".

Several mechanisms of this kind are emphasized in §/3, S/6 and
APPENDIX A to PART TWO. Due to their importance. in the expianation

of mankind's earlier conceptions of special emphasis was

however laid upon proiecticon introjection, repression and

identification.
v) In this essay identification find a more concrete application in

- the genesis and growth of the child's ego

3
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- in the formation of its superego

- in the ultimate explanation of the interrelationships between the

elements of a psychological group

- finally in the genesis and develcpment of collective paradigms,

shared %y the elements of some group environment (in this or

that particular epcch).

The first two of these aspects lead to the analysis of the third

psychical agency into which the mental apparatus is supposed to be

vartitioned. What is named

I/2.2.3- THE SUPEREGO

The justification for the inclusion of this agency is supported DLy

two different types ©L reasons

- one, biological, ir related to the long pericd of childhood during

which the growing human Dbeing lives in dependance of its parents
(human beings are incessorial animals according to  SPITZ's

terminology)

- the other, psychological (consequence of the preceding one) 1is

concerned with the emotional ties which such a dependence angenders.

Both of these reasons contribute, since child's earliest times, tO
the formation of two partial substructures (which according te FREUD
and his followers) are respectively named the ego-ideal and the

proper superego. Their genesis can more clearly be brought to light

considering a (necessarily condensed genetic description) o¢f the

interactions between the child and its social "milieu”. he
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ego-ideal is intimately related to FREUD's concept of narcissism; it
works as that portion of 'ia ego where the qualities
characteristics, conditions etc. which determine one's self-love
are contained. Unrestricted self-love must probably exist in the
earliest period of childhood during which the child itself 1is its
own ideal. But this kind of love can no longer subsist since the
child takes up into itself (by introjection and internalization) the
prohibitions, warnings etc. Of its parental environment. From this

moment conwards self-love becomes dependent on the conditions which

it imagines as being necessary to obtain parents' love (love and
solicitude which protect them against the dangers which also

threaten them from the external world). They pay for this security

by a fear of "loss of love. In order to avoid this (say, more

concretely, 1in crder to avoid an unpleasurable situation) the child
leves itself, judges itself, condemnes itself or punishes itself
exactly 1like 1its parents, love judge, condemn or punish it. Under
these conditions, everything work as though love and condamnation
were dependent on the agreement (or disagreemént) with a critical
(or "moral™) internalized image (a standard) which is ultimately
nothing but a "copy®' of parentals' demands. This standard

(henceforth inseparably related to the primitive prohibitions,

warmings, punishments, rewardings, etc.) form in one's mind a

relatively autoncmous system; this system is for FREUD, the proper

Superego.
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ii) Throughout the individual's life the supereqo receives further
contributicns from later sucessors and substitutes of his parents
(such as teachers, models in public life of admired social ideals
etc.) and, through them, of the family, racial and naticnal
traditions, etc. Briefly: it works as some kind of internalized
image, mirrored"from the real social "milieu"” 1into which some

individual was (is) inserted, image which prolongs (through usually

unconscious mnemic residues) his own parental's relationships.

iii) Due to unconscious influence of this image upon many of the

ego's present reactions (say, in other words, of the influence of the
past upon the ego's actual and contemporary experiences) the

superego becomes the vehicle of tradition and of all the

time-resisting judgements of value which have propagated themselves

from generation to generation. The past, the tradition of the race

and of the pecple, lives in the ideologies of the superego and yelds
only slowly to the 1influences of the present and to new changes.

Briefly: it play an important part in the understanding of the

. social behaviocur of the mankind and (through it) of the

relationships between the OP,s and their group environments GCp .

II1/2.2.4~ ON THE RELATIONSHIPS BETWEEN THE EGO AND THE EXTERNAL AND

INTERNAL REALITIES

What was previously asserted about these psychical instances
justifies the reason why the ego was identified with a
(psychological) controller whose functioning is determined not only

by accidental and contemporary events but also by influences

(usually unconscious) proceeding from its past.



Page 1-50

- "controller”" since it has to bring into harmony with one another
the claims and demands proceeding from its external and internal

worlds (in which the last includes the id and the superego)

- "determined not only frem contemporary but also from past
influences"” since the ego is submitted to stimuli coming from the id
(the influence of heredity) and the actions it intends to execute in

order to satisfy them are, at any instant, compared with the moral

rules of the superego. If these rules are not obeyed then the

" proper ego is punished with tense feelings of inferiority and guilt,

Further: since part of the rules of this internalized "standard”
aré uncenscious but their associated feelings not [through the
timeless influence of unconscicus mnemic residues (FREUD 's theory
on the tWO memory registratiocns)] then in order to avoid
unpleasurable internal situations, the individual's present
behaviours can, to a great extent, be conditioned by those
proceeding frem his own past. In other words: he may react "as
befcra" <(often whithout knowing why but usually in accordance with
the paradigmatic standards of the society,communityor group into

which he is (was) inserted ) just in order to avoid unpleasure.

Four main conclusions (underlying a reasoning which will lead us to

a deep and, insofar as we know, original insight on the
historical/scientific reconstitution problem) may be extracted from

these considerations:
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I1/2.2.4.1- Since IEk_ is partially (at least) mirrored from sz /
then the effective emergence and public acceptance of (for example)
some new intepretation of PAW can in fact, be regarded as the

result of a process in which two “"censorships"” have to be overcome
- one, internal, proceeding from the individual's own "standard"

- another, external, and related to the (paradigmatic) rules of his

Gh'

From our point of view this is (probably)Jthe reason why:

1) among so many different pecple 0of so many generations, only a
relatively small number of Opfz haé effectively contributed either
to the emergence of new interpretations of Pnlt , to actual

changes in their societies or to an increase of mankind's

self-Rnowledge

ii) such tansformations have(usually) been acccemplished in societies
open to rather distinct types of extraneous influences(i.e. not
dominated by a single paradigmatic system of rules or of

"ideologies™) or (failing this condition) only after deep internal

crises,

111) crises which (in turn) only become explicit when a set of

socially accepted rules (say, in other words, a set of rules which

"match” with the individual's (inner) working mechanisms) collapses

for some reason (for instance, the confrontation with some new

society, new "frames of mind"”, etc)
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The importance of these points (which, in some way provide a deeper
support to our considerations of I/l will be fully understood when
the long-time approaches of WALLON, PIAGET and FREUD are introduced

in this argqument. (II/2.3)

1/2.2.4.2. Secondly, that - due the necessary inclusion of IEp'4
consciocus and unconscious (past) influences - the equation

"Perception = External Reality” no longer holds.

Either individually or collectively regarded, it may happen in fact

that the "weight" of the internal reality upon the external one (5]

is° such that the image which some individual (or group of
individuals) constructs from Phll becomes in some way “distorted”
(1f compared with some other image taken as reference, for example

the cTntemporary one).

Situaticns of this kind are frequent in (some of) the ego's
patological states (especially in those which are founded on a
cessation or slackening of its relation to the external world, 1i.e.
in which the ego is being hemmed in and hampered by the unconscious

demands of the id and the superego).

However - and this is the fundamental point - they can also be found

either in:

11/2.2.4.3. the ego's development or in the proper

[5] Recall that the perception system Pept is receptive to
excitations arising from cutside and from inside i.e. that memory -

traces may become conscious just as perceptions do.
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historical/scientific evolutionary process, (in general). 1In order
to support this crucial assertion (fslly analysed in S/3 and 5/6

from a point of view which, insofar as we know,is original) if must

be pointed cut:

i) that the distinction which may be established between what
comes from without or from within is, ultimately reducible to a
concept of "action"” ([shared by WALLON's "movements"”, PIAGET's
"actions” (understood as part of the assimilaticn-accomodation

cycle) and FREUD's reality-testing],

iidthat [since such "actions" always involve some kind of
voluntary movements and these, in turn, are related to the ego's
structure (in consequence of the pre - established ccnnection
between sense - perception and muscular acticn) then a link
between consciousness (to which the ego is attached), secondary
processes (involving the logical laws of thought and the ego's

cognitive structure and external reality (in general) can be

brought to light.

iii)that (due to the existance of things of EEf2 upon which no

action 1is available) there are two general subclasses into which

this "external world” may be partitioned:

N
- one, named neighbouring world ( EEk_) which 1is directly and
immediatly related to the aforementioned "action"” and [(through

ii)] to consciousness, secondary processes, ego's cognitive

structure, etc.
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- another, called the distant world an expression whose meaning

s not only "spatial” (things "near"” or "far" from us) but also
(and fundamentally) epistemological (E Ef,v) which deals
fundamentally with objects (things in general) to which no direct

and immediate active (identificative) criteria may be applied.

So, incapable o©of being “"manipulated” (WALLON's movements,
PIAGET's "actions” or "tested”, in the sense of FREUD's reality -

testing).

One of the consequences of this failure is that part of the elements
of E Ehv (that one which, according to our present-day terminology,
we can say to belong to FWHJD) become scenary of.particular throught
- processes in which those mental mechanisms described in terms of

"as though” will play a crucial role. (A genetic analysis of this

partition of x‘:'E’z into EEhN and EEkD and these, in turn, into

( PhuN , G N ) and (Phwv, 6.7y is provided in §/3 through the
kR R

application of sucessively more refined identificative criteria).

among them, identification and projection are specially_ relevant.
Identification (understoocd in the sense that a partial similarity is
taken as a complete equalness) justifies in fact (due to its

unconsciousness influence upon the ego's development) the reason why

some of the relationships between the elements of Pth

i')are (or where) mirrored from those of Phﬂﬂq; this, through the

using of a general psychological process obeying PIAGET'S

designation [6]



Page 1-55

"extensional analogue"” (roughly: "in order to explaiﬁ unknown
things we begin with the use of known procedures till the
"explanation"” they offer can no longer be sustained; this, in

result of the "weight"” of active testings)

ii') are (or were) regarded as a reflex of IEk [since (from

I/2.4.1.) both "work" (or were supposed to work) in terms of "as

though™]

iii') are (or were) interpreted as an image of GhN [through the

relationships between group environments (family, parental’s
imagos etc) and the progressive construction of IEk l: and

consequently

iv') are (or were) regarded as projections of the individual's

(unconscious) inner "realities”.

A genetic (symbolic) representation of these results is provided in

Fig. 11 a, b, ¢, d, e, £, 9). The last picture shows clearly how
to the extensional analogies and (possible) logical laws of thought

according to which Phﬂﬂ’ may be "explained", an overall affective

structure (based upon "as though") can be superimposed. This result

underlies precisely

11/2.2.4.4. - The last of the fourmain conclusions referred-to1l/2.2.4

l—

[6] In spite of their terminologic identity it must carefully bear
in mind that the reasoning used to bring these "analogies" to light
is totally different from that one underlying PIAGET's explanations;
this because unconscious affective mechanisms are not considered in
his approcach. We should say, therefore,