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In the early phases of any science it is common that binary

distinctions are applied to polymorphic classes of phenomena.

Examples: "conditioning"/"learning", "analogue"/"digital", etc.

The classification, learning/conditioning, is applied to the var-

ious contexts in which mammals are changed by experience, the

ways in which the information is stored, etc., as follows:

Conditioning

The context of change is such
that the subject does not
control the coming of rein-
forcement. Reinforcement (so-
called "unconditioned stimu-
lus" is contingent upon the
stimulus (so-called "con-
ditioned stimulus") and lapse

of time.

R

Learning ‘

Reinforcement is at least
partly contingent upon sub-

ject's actions.

The actions in response to
stimulus are commonly in-
nervated by autonomic ner-

vous system.

Actions innervated by medul-

lated nerves.

Actions carried out by un-

striped muscle.

Actions carried out by striped

("voluntary") muscles.

The subject is unconscious
of the process of change.
Unconscious of the stimuli.
Unconscious of the actions.
Has no insight.

No voluntary control.

Conscious.

Conscious.
Conscious.
Has insight.

Has control.

Animal or human subject obeys

Russian cultural premises.

Subject obeys WASP premises.




There is no reason to believe that this Procrustean dichot-
omy can be applied to invertetrates - but vertebrates and espe-
cially mammals with their high degree of telencephalization do
show some linkage or correlation between the
various criteria.

Personally, I prefer to use the word -.:T$ ?ééié;éégémﬁm,

"learning" for all input of information to '*“ts;?yﬁéxézzéz
an organism - whether conscious or uncon- - : '\%guiﬁxﬁ\jymiu

Zeinforcement

scious, whether in the form of report or : '-Mkulmu m§W*
N

injunction, and of whatever logical type.
[G.B.]

ADAPTATION

Imagine a description of an organism-and-its-environment.
This description will consist of an internally interlocking tangle
of descriptive propositions. . Divide this tangle according to
taste into two parts, "organism" and "environment". Now "adapted"
and "adaptation" (the latter being the process of becoming the
former) are words which refer to certain sorts of redundancy

across the arbitrary dividing line.

What sorts of redundancy?

It is so, that some constellations of descriptive proposi=-
tions endure longer than others, and ergo some systems endure
longer than others. In particular, certain enduring constella-
tions and systems owe their endurance to certain sorts of redun-
dancy across the Qrganismic/environmental,boundary.

These instances of redundancy are called "adaptations".



EXamgle I
' O/E line divides 1, 4, 6/2, 3, 5

Description of O. . Description of E.
1. O is edible. 2. E contains predators which
eat 0O's.
4. O is green. 3. Predators have color vision.
6. O has habit of sitting on 5. E contains green patches.
green patches.
Example II
O/E line: 1, 5, 6, 8/2, 2, 3, 4, 7
1. O is sensitive to cold. 2. E contains wood.
3. Wood is non-conductor (wind
and temperature).
5. O is carpenter. 4. Wéather is beastly.
6. O makes houses. 7. E now contains houses.

8. O lives in houses.

9. O becomes more sensitive
to weather.

Example III

O/E line: 1, 4, 5/2, 3,6

1. O's muscles deteriorate if 2. E contains other O's.
not exercised.
4. O responds competitively, 3. Other O's challenge O.
engaging in conflict.
5. O's muscles thereby exer- 6. Muscles of other O's like-
cised. wise.

Note that each example starts with a proposition defining
"weakness" or "need". It is not, of course, suggested that this
proposition represents anything more than a justification for

calling what follows an "adaptation".

O

J

N
/
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In no case is there unique determination between need and
adaptation. The need could have been "satisfied" in a million
other ways. And, in many cases, the "need" is retrospective myth-
ology. When automobiles were first invented they were unnecessary
and the roads even were unsuited to them. Since then the environ-
ment has been adapted to the machines and people nowadays cannot

(or think they could not) live without automobiles.

Moreover it seems generally true that the connection between
need and adaptation is indirect. For example:

Example IV

1. O "needs" oxygen. 2. E contains oxygen in air.

3. O has respiration mechanism. j4. When O stops breathing, CO
' accumulates in E (in blood=
stream and alveoli).

5. O responds to CO, with in-
creased respiratlon.

All statements by evolutionary theorists equating the "need",
currently satisfied by a given adaptation, with some part of the
evolutionary determination of the adaptation are suspect. (La-
marckians and social reformers, please note).

We have (I think) no satisfactory phrasing of the relation
between components of the description and survival. The latter
term is usually supbosed to refer to the continuance of the organ-
ism under discussion. It could alternatively refer to the contin-
uance of the (described) environment or to the continuance of the
relation (description of patterns of interaction, etc.) between
organism and environment. In this latter usage (which I prefer)
an "adaptation" would be characterized by the ongoing truth of
the propositions describing it.

In "co-evolution" (e.g., of horses and grassy plains), pro-
gressive (orthogenetic) changes in both organisms combine to main-
tain unchanged the relationship between them. Today horses are
adapted to eat grass, and grass is adapted to make turf only if
appropriately grazed, trampled, and manured by ungulates. The
"adaptation" is mutual.

Of course (how could it be otherwise!) the descriptive prop-
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ositions, whose ongoing truth is preserved by adaptive changes
(e.g., in the dentition of the horses), are much more abstract -
more general and of higher logical type - than the propositions <:)
which are altered by the evolutionary dhange.

Returning to the definition of "those sorts of redundancy
which are to be called adaptations", the matter can now be seen
as requiring mapping (sc. definition) onto distinctions between (:)
descriptive propositions of higher or lower logical type and the (:>
resolution of problems of how redundancy in time (i.e., survival)
is related to redundancy in space (or in synchronic description).

Two aspects of this problem can be mentioned here: first,
it is clear that, ceteris paribus, there is a primary expectation
that the redundant will outlast the random. The redundant is al-

ready at an intersection of the complex network of determinisms.

Further increase in degree of redundancy will simply be an increase
in the number of threads of causation meeting at the point of re-
dundancy - until finally the multiply determined proposition be-
comes "hard programmed" and cannot be
changed without disrupting all the con- .

verging threads.

Second, the characteristics of cyber-
netic circuits discussed in many other parts \‘"*tg‘ s
of this glossary will be relevant to the ’

guestion of'redundancy through time. [G.B.]

THE FUNDAMENTAL PURPOSE OF A SYSTEM
SHOULD NOT BE JEOPARDIZED NOR ITS

FUNDAMENTAL OBJECTIVES SIGNIFICANTLY
COMPROMISED, IN ORDER TO ACCOMODATE
EVENTS OF EXTREMELY LOW PROBABILITY



RET1CULUM

A network of connections in which unique pathways may or
may not be specifiable. [S.B.]
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RETICULAR FORMATION

The Reticular Formation of a vertebrate animal is a‘"net" of

neurons, as the word indicates, in the spinal -cord and brain stem.(:)
The core of this formation is ‘credited with determlnlng from mo-
ment to moment the class of thing that the animal will do. Mc-

‘Culloch's list of those classes follows:

1. sleep - . . ‘ o _ :

2. eat ‘ _ ‘ (:)
3. drink- ‘ T .

4, fight ' _

5. flee (:)
6. hunt

7. search (or explore)

8. urinate
9. defecate
10. groom
11. mate
12. give birth (or lay eggs)
13. mother the young (1nclud1ng suckllng the young,
‘ or hatchlnq, retrieving, perlneal llcklng, etc.)
14. . build or locate nest-
15. special innate forms. .of: behav10r such as mlgrate,
hibernate, gnaw, hoard, dependlng on the species

The core of the reticular formation is oné Of the "computa-
tional domains" or "computers" identified by McCulloch in the

vertebrate central nervous system. Prof. William Kilmer devised

a model of the reticular core which operates ;7”
in the large general purpose computer at | e \\//’
Draper Laboratory. [L.S.]

STRUCTURE

Structure comes from the Latin word struere- to build, and
refers to what is built, and to the way the components of what is
built are put together, The structure of a system is the set of
components and relations between components making up the.unlty.
[K.L.W.]
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STRUCTURE

Structure within model theory is a set endowed with a maxi-

mal set of relations* (properties*) with respect to the predicate

symbols of the theory to be interpreted in the //»“~¥»mmm

structure. Thus a structure is described by f?”'Mma’/' \\“§

tarpretacion axcension theory
a maximal intension and hence may be looked ‘ S
upon as a concrete object, suitable for model- : g —

ling of theories. [L.L.]

ORGANIZATION

Organization comes from the Greek word organon:

instrument,
and refers to the function of components in the constitution of
a whole. The organization of an entity or system is the set of

relations that the observer specifies as defining the entity.
[K.L.W.]

ORGANIZATION

All of the relations between the components of a system, and
which define the system as such. In contradistinction to struc-
ture, the actual relations holding between the components of a
given system, organization refers to classes of relations which
can be realized by several possible structures. Organization is
truly the subject matter of a system science in a broad sense.
Its central connotation, that of a holistic

Jr—
view of what is seen, is age-old, but only "“‘:ﬁwﬁff?ﬂf::,“
recently understood as a discipline in itself.»::;Eégggzjwjzr;m“
Briefly: the whole is certainly more than ‘\\\:;?h*mwmmw"'
its parts, it is the parts and its organiza- :" - R

tion. [F.V.]



ALLOPOIETIC e

} An allopoietic system is one in which the product of operation
of the system is different from the system itself. 1In a man-made
system such as a car, there is a concatenation of processes which ()
specifies organization and yet does not produce the components of
the car since the components of the car are produced by processes

which are independent of the car and its operation. [K.L.W.]

ALLOPOIETIC

A class of organization. Allo/autopoietic descriptions can (:)
only appiy when the system considered is defined by productions,
i.e. when the relations between the components that integrate it,
are productions. Whenever the productions

T st peaanie
are no; p;oductions of precisely the compon- m:mtjﬁxf;;*mmmf’“
ents which integrate the system (in whichever P oty aa
space) the system is allopoietic. The vast 7 <
majority of systems commonly studied are I e

allopoietic. [F.V.]
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AUTOPOIESIS o ]

In cybernetics, this is a special

case of homeostasis in which the criti-
cal variable of the system that is held
constant is that system's own organiza-
tion. The term is due to Humberto
Maturana. [S.B.]

AUTOPOIESIS

A class of organization, characteristic of at least all liv-
ing systems. In contradistinction with allopoietic systems, an
autopoietic one is defined by productions of precisely those com-
ponents which integrate it (in whichever

Seproduetion

N evolueica N izelations) holistie
space). Thus the phenomenology of autopoi- .m“;:ﬁﬁﬁﬁzi:;ﬁg/*“
. R . sutopoletic 0—-\ly't‘
esis 1s the phenomenoclogy Of autonomMy 1NSO= sl e ) | Ssieis
far as the result of the system's dynamics S e e
: «plinstion aoatripeicn
is the system itself. [F.V.] , : o i

AUTOPOIESIS

" An autopoietic system is defined as a unity by a network of
productions of components which through their interactions give
rise to these same productions. Thus the production network pro-
duces the components and the components, through their inter-
actions, constitute the system as a unity in the space in which
they exist and make the network possible by defining and realizing
its topology. The product of operatidn of an autopoietic system

is itself. Living systems are autopoietic systems. [K.L.W.]
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REPRODUCT ION

In biology, "reproduction" makes reference to three distinct

processes. Replication is the production of entities by a mech-

anism that is distinct from these entities. In replication there
is a historical uncoupling of the entity produced from the mech-
anism that produces it. Copy refers to a process that is identi-
cal to a mapping operation where there is a mechanism for isomor-
phic transformation. Again, the mechanism for producing the en-
tity is distinct from the entity produced. Self-division refers

to a process that is peculiar to autopoietic systems. In this

process, the unity produced is identical in its organization to
the original unity, and it is a result of the maintenance of the
original unity's autopoiesis. [K.L.W.]

EVOLUT 10N

The useful use of uncertainty through a process wherein some

degree of randomness modifies the logic of behavior thus producing
a mutation which is then tested for survival value against the em-
bedding environment. Those logics which survive are in turn af-
fected by randomness, and thus mutated and themselves tested for
survival. The result yields either an extinction of the original
logic or some modified logic which fits an "ecological niche.”
In a dynamic environment some continual modification of the logic
is required for survival of the species. Thus, too little random-
ness can result in extinction. But, excessive randomness can also
produce extinction. Most random changes are dysfunctional.

With sufficient intelligence evolution can be partially sim-
ulated and controlled. In this manner creatures become more and
more specialized and therefore more significantly dependent upon
the suitability of their mutation in a changing world. These same

factors apply in the biological, psychologi- PO

. //
-~
logis (of behaviour) organism

this is a goal-seeking process with survival \\\

| “seuristire———progreve

being the goal and the exploration being con- Nntoiaa pusiiome

cal, and sociological levels. In summary

ducted in a grossly insufficient manner, yet ““”(j““ vt

Process «— description

herein lies the germ of imagination, ingenu-

Y

ity, and creativity. [L.F.]
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EVOLUTION

A history of change of a type of organization as embodied in
a population of distinct systems. The systems must be related by
sequential reproductive steps, in which the particular structure
of each one is a modification of the structure of the preceeding
one, which is its historical predecessor. B8equential reproduction
and change of structure in each reproduc-
tive step are the necessary and sufficient

1 3 3 : --um-/ - relat »
conditions for evolution. (Thus there is a R

. . Living systems fai! etic cybarnat
history of the earth, but not an evolution mﬂ;z:ru—iywx\ﬁth
of it; there is an evolution of the idea of g ekt gtomnase

space, not only a history of it). [F.V.] o e | s
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SCIENTIFIC METHOD

Science deals with facts, and tries to generate theories
about the facts; theories which in turn are supported or refuted
by facts. Assuming that a sharp distinction may be postulated (:>
to exist between "facts" and "theories", "science" may proceed
in a number of ways. One involves first fact-gathering by obser‘
vation or experiment, followed by "getting" (somehow extracting)
a hypothesis or theory from the facts. Alternatively, one may
first generate a hypothesis or‘conjecture, and theh "test" it by

gathering evidence in the form of "relevant" facts, observations,<:)
or experiments,

Since an infinite number of facts could conceivably be
collected, the. first method encounters a problem of relevance,
as well as the necessity of elucidating some method by which
induction may occur, with resultant hypothesis generation. Since
only a finite number of observations can be made, conclusions re-
sulting from deduction will cover a broader range of cases than
does the evidence. So from statements like "Cybernetician A is
incomprehensible," "cybernetician B is incomprehensible," cyber-
netician C is incomprehensible," which cover only some of the
cases, one arrives at "all cyberneticians are incomprehensible,"
which, although perhaps true, is not a compelling conclusion,
given the some all jump. Yet our laws of physics make this same
jump ("all bodies fall at a given rate...") indicating the
possible validity and rationality of some generalization of this
type. But this is another problem.

The second alternative presented also encounters problems
with regard to distinguishing "relevant" facts from the wealth of
possibilities. Objectivity may well be lost and bias introduced
by the experimenter as he makes such choices. It may be argued
that the problem itself distinguishes relevant and irrelevant
facts, but the implication is then that formation of the problem
may already presuppose an assumption, for a "problem" only exists
if some prior expectation has been violated. Completeness too
can never be a-sured, since one has no way of being certain she
has amassed all the relevant facts. This method seems more

concerned with a search for ultimate causes, while the first simply
relates observed phenomena.
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Both methods aside, one may wonder whether the study of
scientific method is itself relevant. Does science in truth
proceed in a methodological way? Any answer may depend on the
level at which one makes observations. Elucidation of the struc-
ture of DNA,‘for example, was the culmination of much analysis
with a common focus and eventual success. Progress was semi-
stepwise, with Pauling's a-helix and Rosalind Franklin's X-ray
crystallography necessary precursors of Watson and double Helix.
Hypotheses were made, tested and discarded or incorporated as
warranted by the results. As the amound of information amassed
increased, eventual success became a foregone conclusion, and
the analysis became almost a race, with a Nobel prize as reward.
Such is the nature of the method which led science to one of
its most significant discoveries. Kelkule, on the other hand,
elucidated the 6 carbon riﬁg structure vital to organic chemistry
by using the "method" of going to sleep--a dream of snakes biting
each other's tails suggested the structure. Perhaps the methods
in the two cases are not fundamentally different; both seem
worthy of consideration.

"It has been remarked over and over again how harmoniously
the whole organism hangs together, and how throughout its fabric
one part is related and fitted to another in strictly functional
correlation. But this conception, though never denied, is some-
times apt to be forgotten in the course of that process of more
and more minute analysis by which, for simplicity's sake, we seek
to unravel the intracacies of a complex organism.

"As we analyze a thing into its parts or into its properties,
we tend to magnify these, to exaggerate their apparent independence,
and to hide from outselves (at least for a time) the essential
integrity and individuality of the composite whole...

"The biologist, as well as the philosopher, learns to recog-
nize that the whole is not merely the sum of its parts. It is
this and much more than this. For it is not a bundle of parts but
an organization of parts in their mutual arrangement, fitting one
with another, in what Aristotle calls 'a single and indivisible
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principle of unity'; and this is no mere meta-

physical conception; but is in biology the u_::f’mm
fundamental truth which lies at the basis of . _;?555255::: (:)
Geoffrey's (or Goethe's) law of 'compensation,' - //; S

or 'balancement of growth.'" D'arcy Thompson Sl sty

(from On Growth and Form) {s.H.]

SCIENTIFIC METHOD

The scientific method offers an input-throughput-output
algorithm for logical approach to empirical gquestions. This algo-
rithm is usually described as the information flow through the
following steps:

1.
2.
3.
4,

5.

State or define the problem

Collect relevant information

Develop an hypothesis

Design and conduct an appropriate experiment
(empirical test of hypothesis)

Analyse data or experimental results.

St