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INTENSION

Intension of a concept is the set of properties possed by

every member of the extension of the concept.

For example,

the

intension of 'triangle' contains the properties 'having three

concept is large, its extension is small, and
vice versa. Thus the intension is maximal

for specific, concrete objects which have min-
imal extension. [L.L.]

INTENSION, EXTENS 10N

The intension of any concept is a program

supposed, an arbitrary cluster of predicates).

= =
T s

-

- daneeiption w——algoritis
(osncepe)

sides', 'being connected' and so forth. If the intension of a

anvey

(not, as often

The extension

or denotation of this concept is its semantic interpretation;

only synthetic concepts (in the sense of Kant or Hartmann) need

observable extensions; the analytic concepts have compilations

only; simply a listing of R, as a Cartesian Product in the ab-

stract; a formal and private entity.

» :.litiﬂll Detwesn statements .
The connotation of a concept involves Af;' L

tAPhOT.

the intension and the extension due .

to pragmatic criteria (developed \\\\7
. s S

below) bearing upon the use of the

concept or the user who has the G

concept under discussion. [G.P.]

EXTENSION

Extension of a concept is the set of all
objects, real or unreal, to which the concept
applies. The extension of the concept 'tri-

angle' thus is the set of all triangles. [L.L.]

eproduction
1nterpretation
seamRrron ————r20%)

------

enalogy relatien

—
conscTouskess

serielist

P
holies
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1 (process): A computation by which entities,

or relations between entities, perceived in one domain appear

Description

(to an observer) to be represented (descriptionz) in another {(or <:)
the same) domain. ‘ : . ’
L . o et e :E;@”mw-
Descrlptlon2 (representation): The rep- o <

resentation of a computation that furnishes

descriptions or the results of this compu-

2!
tation (descriptionl). [H.V.F.]
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"DESCRIPTION

One or several linguistic sentences with an intended inter-
pretation, namely that which is described. The relation between
the description and that des¢ribed is usually thought of as effec-
tive (algorithmic). The extension of a concept is described by
the intension of the concept. A description of a concrete object
('the present President of the USA') may thus have a unique inter-

~\-~<

pretation, whereas a description of an abstract

object ('triangle') may specify several ob- -

jects. A theory is sometimes said to describe \\ZL//
its models (relative to an interpretation the-

ory). [L.L.]
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ABDUCT ION

According to W.S. McCulloch, the reticular core of the verte-
brate brain, like medical diagnosticians, scientists or detectives,
must use C. S, Pierce's abductive logic in order to decide how to
act. By way of contrast, he maintained that motor circuits of the
brain are executive (because they execute) and that they generate
signal sequences by deductive logic, whereas the neocortex takes
habits by inductive logic in a categdrically different kind of
machinery. To explicate these distinctions, I shall formalize one
of McCulloch's favorite examples: let A be the proposition (x has
TB) , and B be the proposition (x has bumps). Then if A implies B,
and A is true, we infer that B is true--that is deduction. On the
other hand, we may have sufficient data about A and B to somehow
inspire the guess that (A implies B)--here we make our creative
leap to the rule (A implies B) by induction. Clearly, an inductive
inference should never be confused with the statistical processes
that engendered it.

For abduction, we refer to Bayes rule of conditional proba-
bility, which states that ‘

P(AB) = P(BIL?])S?(A) = KP(B|A)

for the appropriate constant K. Recalling that deduction took us

from A to B, and that induction gave us the rule (A implies B); we
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now define abduction as the process whereby, given B and the rule

(A implies B), we decide (or guess) from P(A|B) that A‘;s either (:)
true or false, even though this decision is

strictly warranted when P(A|B) is not 0 or 1. -u*—n—ww-/\\

prebibilicy
Abduction, then, is a type of forced-choice —— ““Q§m
diagnosis. [W.K.] o

Wi enlun -

EXPLANAT[ON

The observer's reformulation of a phenomenon, in such a way
that the parts distinguished in it appear in- o tueion o
terrelated (causally or otherwise). Whenever m:wi?ﬁ:$:£zfifzu““ (:)
such reformulation becomes consensual at large, L i |
the explanation is part of the science corpus. , P

[F.V.]

EXPLANATION -

Explanations link descriptions semantically.

(Semantic links are indicated by syntactic or ostensive
flags, e.g., "because", "as...so", etc., or "see!", "hear!", etc.
For instance, in the explanatory mode of causation ("p because gq"):
"The match is lit because he struck it." or "He struck the match
because he wanted it 1lit"; or in the mode of metaphor ("as p so q"):

"As loud as comes the voice that is screamed out
by a trumpet

By murderous attackers who beleager a city
So then high and clear went up the voice of Achilleus"
(Illiad, XVIII);

or in the mode of allegory ("p, see g"): ,,/”““t::B :
"Sacred and Profane Love: see the two ladies, s S .
one dressed and the other one naked." (Titian, ,)SEtt"M“” //4::mm
) “u“‘}ll&hﬂ; (representacion)
Galleria Borgese, Rome): etc.) [H.V.F.] f\\\ -
arvapher tasviddge




“ HEURISTIC

Heuristics are problem-solving strategies when no step-by-
step algorithmic procedure is applicable.  Polya outlines a near
scientific-method heuristic in How to Solve It:

1. Understanding the Problem
2, Devising a plan (heuristically)

3. Carrying out the plan
‘ 4. Looking back

The same input-throughput-output orientation observable in
the "scientific method" is clearly seen in Polya's schema, as is
the last step to first step re-evaluative recursion. Polya's heur-
istics, as all heuristics, lend new perspectives on o0ld problems.
An heuristic creates a unique cognitive perception...an insight.
Both the scientific method and Polya's first order heuristic tend
to exclude unconscious cognitive activity in problem-solving sit-
uations. The reason for this oversight may be that unconscious
cognitive activity is not easily consciously controlled. Such an
argument is semantically contradictory. Unconscious cognitive ac-
tivity may easily be put under unconscious control. A revised in-
formation-processing heuristic that infuses insight and unconscious
cognitive activity with a "scientific method" paradigm might be

created:

-—F 1. Understand the problem
+
2. Prepare the conscious mind
(information input)
+
3. Approach solution consciously
(algorithms & heuristics)
+
4., Aid the conscious mind
(consciously prepare for unconscious
C + { cognition)

4——5. Examine the solution ¢
}

Although this algorithm conceptually overlaps with standard
"scientific method" perspectives, it operates on a higher level,
entailing both algorithms and heuristics, and conscious and uncon-
scious cognition, in information flow for scientific inquiry. This
second-order heuristic entails most, if not all, standard problem
solving algorithms and heuristic of the first order. It models all
intéllectually-based creativity cybernetically. [D.S.]
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HEURISTIC | |
A set of instructions for searching out M.‘)/fhm\\ ;E)

an unknown goal by incremental exploration, to . . ‘1(\ ///““w

some known criterion. To illustrate: we may et el e
‘ R . . ) . \1-.-/

reach the top of a (convex) hill in a fog, ma—Semlie

without knowing its location or height, by
making every step upward. [S.B.]
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Une nouvelle.
L'on s'occupe
activement de vous.

4
‘- Renversé -
\ 4

Démarche sans succds
Nouvelles
peu favorables

UNE NOUVELLE

HEURISTIC

Heuristics are useful rules characteristic of purposeful
behavior. ..methods for addressing problems of note which generally
yield some degree of success. Often the heuristics are difficult
to extract in that those who use them may not be aware of them.
The bicyclist may not be able to explain exactly how it is that he
rides.

The identification of heuristics and their replication in
computer programs has yielded automata of , //"“‘

. . . h-lua-\ /-—Mny
remarkable capability in such tasks as game nw—*']*tuzzl\
Aegie (o8 Dehaviowr) erganion

. -QMT’-“_ .
. areifioial teralligesen

playing. But these programs only mimic human
expertise except when they can include heur-
istics concerning the nature of learning.
Thén they may rise to a new level of artifi-

cial intelligence. [L.F.]
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CONTEXT

To examine a concept, one must imbed such a concept in a
context., Context can by implicit or explicit, heuristic or in-
hibitory, recursive or divergent. Five concepts: input-output,
scientific method, heuristics, cybernetics and time can be exam-

ined in relation among themselves. Such a conceptual gestalt can
be diagrammed:

—*"Input-Output
¥
Scientific Method
¥
(Intuition)
¥
Heuristics 3
¥ Time
Cyber?etics |

This diagram creates a schema for definitional examinations
of five concepts relevant to cybernetics.




CONTEXT N
The essential nature of context and its importance for effi-
cient mental organization has not been studied even though it has
been such an integral part of our thinking apparatus that we would '(:>.
have had to step outside our minds in order to see how it functions.
To begin with CONTEXT has the formal, logical property of
being a selection operator on Models along with the formal struc-
ture that are attendant to formal operators. Its operational (:)
characteristics are those of a determiner of relevancy/appropriate-
ness/sense. CONTEXT allows for the unambiguous study of ambigu-
ities or contradictions. The power of the English language is that‘

its seeming ambiguities are exorcised by the context they are
viewed in, thus allowing for the playing of new thoughts and the
discovery of new contexts.

CONTEXT is not background, as what determines the background
and the foreground itself is determined by the context one is func-
tioning under. CONTEXT is assigned by the organizing system to
the background so that other relevant information may be brought
to bear on the modelling of the ever changing ihput stream.

CONTEXT is to mental models what boundary conditions are to
differential equations (delimiting the set of all possible solu-
tions to only those that are applicable).

In order for Cybernetics to develop self-organizing systems
that mirror the organizational principles of the brain it must
first recognize the basic role of context and

welferetoraace
esmtyediction embigulties

opecatars (oa adels) _self-comsaicusesss

then proceed to incorporate it in the method- f</ ]
ology of cybernetics. [J.K.] : .J?//’:mem“ fsjzw“t
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"Distinction is a Perfect Continence”
(G. Spencer Brown - Laws of Form)

An environment is anything not seen to be contained within a dis-
tinction.

When a distinction is made an environment is seen.

A context is a set of observed relations between an environment and
that which appears to be contained within a distinction seen to be
embedded in that environment.

Observers are, for our purposes, human beings. Observers can observe
themselves and observe themselves observing themselves in an infinite
recursive process.

All distinctions are made by an observer. The first distinction he
or she must make is to distinguish his/her self from everything else.

When an observer distinguishes his/her self he or she creates a con-
text.

A frame of reference is a set of relations between (A) and (B). (A)
is the observer's view of his/her inner state and position in the en-
vironment with respect to a distinction which appears to be outside
him/her self., (B) is this other distinction and its observed context.

When an observer makes a distinction which appears to be outside
him/her self,a frame of reference is created and a context is seen.

The type of distinctions made, and the nature of the observer's con-
text and frame of reference, are determined by the purpose that the
observer chooses for his/her self.

All distinctions, environments, contexts and frames of references,
are always generated by an observer and are represented only in the
relative states of activity of his/her nervous system.

Statements imply distinctions.

If the observer's purpose is to understand a statement then he or she
must generate a frame of reference. From this frame of reference he
or she will observe a context in which the distinctions and the re~-
lationships implied by the statement appear to be true.

ASSIGNMENT:

In light of the above statements make a composition which can
(or cannot) be understood only in ways you intend it to be. 1Ideally,
the parts of this composition can either not be understood when taken
out of the context of the whole composition, or can be understood
only in ways you intend them to be.

Disagreement with the arguments presented here is no ground for re-~
jecting the assignment. Neither is failure.

Bob and Jim Rebitzer
3/13/74
BioPhys. 199
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AUTONOMY:

Everything said is said by an observer, yet there are systems
that define their own boundaries. The concept of autonomy is thus
a paradoxical relationship between an observer and such a system,
which could be the observer himself. [K.L.W.]

AUTONOMY

The quality of a system of appearing independent of the ob-
server for its indication. An autonomous ( = self-naming) system
appears to be so because its realization and

Sopratucties
. . =
permanence as a system is related to its oper- g et
. . . . N . Living gyotems fattegbionsc qhuu‘nn/
ation. Thus, autonomy is the distinctive _~;>ﬁam«immm\sm
. e g0 £ -Feproduction
phenomenology resulting from the autopoietic ;;r-m-m—m
organization; its paradigm is a living system. ' S s

[F.V.]
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DESIRE

DESIRE must be distinguished from the simulation of desireful

behavior. Just as the picture of a fruit cannot save a man dying
of thirst, just so little reality*releVance has calling such simu-
lations a demonstration of the existency of desire within the simu-
lation. The only desire here would be that of the simulation to
convince others that he was selling more than some emperor's new
(and nonexistent) clothes. Thomas, the philosophical brother of
the seventeenth century poet Henry Vaughan, wrote of some contem-
porary professors that "the mystery of their profession lies only
in their terms," his trenchant irony showing what a genuine glos=
sary should be: a classification of the substance behind spécial
terms and not simply further obscurantism. Just as a surgeon's
scalpel may be used to heal or murder, so words may be used to
clarify other words substantively or merely to obfuscate and ob-
scure them all the more. The use in either case depends on the
DESIRE that is dominant in the one who wields the tool or the word.
So desire is at the heart of many things.

Desiring arises at first only after some percept has been
encountered that suggests the renewed possibility of a remembered
or imagined experience that was pleasurable to the INDIVIDUAL in
whom the desire arises by being thus evoked. Desire is thus FU-
TURE-addressed. DESIRE has its negative polarity of aversion:
the desire to avoid any repetition of a remembered'orvimagined ex-
perience that was painful. In either case, the desire may be over-
ridden by some priority still higher in the value--or desire--sys-
tem (for values ultimately are desires); but only a desire of higher
priority (of attraction or aversion) can override ‘
a given desire. Desire in either polarity and on
any hierarchical level is thus directed toward the

FUTURE and implies a power of choice. [C.M.]




DESIRE v

I use the word "desire" whenever I wish to speak of a delib-
ately stipulated premise to whose consequences I wish to attribute
the status of 'necessity' explicitly in order to question the va=-- (:)
lidity of all the 'evidence' which fails to support the attribution.

Deliberately stipulated premise: because its reasonability,
that is its being a consequence itself, is to be considered irrele-
vant. (:)

Attribute: because I do not know whether I am or am not,
speaking of 'need'; and because I do know that I am speaking of
urgency.

To question the validity of non-supporting 'evidence': be-
cause the same configuration of reality which allows us to correctly
state the impossibility of the fulfilment of a "desire", may pre-
vent us from recognizing our 'need' for a different configuration
of reality.

I use the word "desire" whenever I wish to speak of change
which I suspect of being needed.
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COMMUN | CAT 1ON

Condition of meta-analysis.

Inference of energy as radiation.

Description of absence of mass or stable field formation.
Field concept underutilized as such.

Instinctual safety gesture. /C:;;;;;y*

Idiosyncratic sign sequence. <
Meta-physical relay description. P—
Stabilized standing wave description. (SZZE:::L

Consensual artifact. ~ -
tan

Dysfunctional indicator of passive (i.e. non-
existing) cognition.

Pattern excitation kinesthetically experienced.

[E.Ss.]
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COMMUNICATION

I use the word "communication" whenever I wish to speak of
a human relation between persons and things which emerges and is
maintained through messages required and permitted by already
available encoding and decoding systems or mechanisms.

I use the word "anticommunication" whenever I wish to speak
of a human‘relation between persons and things which emerges and
is maintained through messages requiring and permitting not yet
available encoding and decoding systems or mechanisms. ,

"Communication" feeds on, and speeds, the decay of informa-’
tion in systems on which dépeﬁds the éignificance of human rela-
tions.

"Anticommunication" not only retards this decay, but even
creates systems whose significance depends on human relations.
Insistence on "communication" ultimately leads to social and
physical violence.

"Anticommunication" ultimately leads to the insistence on

composition and peace. [H.B.]
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_COMPOSITION

I use the word "composition" whenever I wish to speak of the
composer's activity and the traces left by it. The composer's
activity is motivated by a wish of bringing about that which with-(:)
out him and human interest would not happen. In particular, the
composer's activity consists in constructing contexts, systems,
stipulated universes, wherein objects and statements, selected
by the composer, not only manifest more than their mere existence,
but have a function or value or sense or meaning which without
his construction they would not have. Occasionally the composer's
activity brings about that which without him and without human
interest could not have happened, leaving traces which nothing
else could have left.

The wish which motivates the composer's activity is motiva-
ted by an exclusively human property, which thus exhaustively
and sufficiently defines the term "human": a 'need' which is
generated by a want. Among all biological systems only the hu-
man biological system contains that self-observing dimension
whence comes, beyond the system's 'need', the system's want to
survive. Thence the want, beyond the 'need', of survival and thus
the exclusively human concept of an intent that would or will
retard décay; in particular the decay of information, the order-

ing of a system, aﬁy system, stipulated, discovered, or dreamed
of. [H.B.]
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'ONTOLOGY

Ontology has been called "the study of what is" (Quine).
For the understanding of the term "ontology" it is important to
point out that the above definition is itself an ontological state-
ment, for it posits the existence of something that "is" that is
the object of study. Ontologies divide into two major classes:
classical and trans-classical (Glinther). The classical ontology
has one theme: Being (the "what is" of the above definition).

This is what is meant by the expression "true". What is "true"

"is". Or so they say. Such a statement has social implications,
as is most easily seen in Hegel's well-known statement (in the
Philosophy of Right) that "whatever is actual is real, and what-

ever is real is actual". ---Trans-classical ontologies are

ontologies that in addition to the theme "Being" consider other
themes, the principle one of which is "Time". Trans-classical
ontologies are not an alternative to the classical one but

rather an extension of it. BAn ontology that has negations of

its themes as well as the themes themselves is a logic. So for
example, in the classical ontology "not-Being" ("false") as well

as "Being" ("true"). The classical ontological logic becomes cal-
culable when the rules excluding contradiction and third terms

are made explicit. Trans-classical ontological logics, having more
than one theme, must have more than one negation.. This leads to

the so-called multi-valued logics. Research on the structure of

multi-valued logics is currently of great interest among cybernet-
icians, in particular in the East European countries. 1In the
Western bloc, the most advanced work in this field has been done
by Professor Gotthard Glnther. The development of multi-valued
(trans-classical ontological) logics has not yet reached a stage
at which calculation, comparable to that given by the classical

logic via the propositional calcu-

lus and its derivatives, is feasi- » ‘f?ﬁtﬁ ' C:::::::T
ble with the scope and flexibility N :;w_‘ s—
of the classical logics. However, : .L

it is undoubtably the case that ) // ‘\zw"

formal description of second-order ““ﬁéﬁgf“"“
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logic calculus to just such a *umm
stage. [R.H.H.]

cybernetic systems will require the

development of the multi-valued
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TRUTH

I use the word "truth" whenever I wish to speak of the time
during which the intent and content of a person's statement can
not and will not be accidentally in conflict or accidentally in
contradiction with the intent and content of any other statement
which this person would make in response to any situation, ques-
tion or statement presented.

The time: because I refer to the passing presence of a re-
lational event rather than to the value of timeless forms in
formalized logics.

Not: because, were I to write 'only' instead, I should use
the words "knowledge and error" instead of the word "truth"; and

were I to write 'not only' instead, I should use the word "be-

lief" instead of "truth" and instead of the words "knowledge and
error". [H.B.]
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TRUTH

In attempting a sketch of a definition of Truth, I shall
first distinguish the Idea that is Truth from the concept of

truthfulness. Truthfulness is a concept whose extension is the

set of all statements about what we call "empirical reality" that‘
stand in some degree of correspondénce to that reality. The de-
gree of this their correspondence is the measure of their truth-
fulness, which--considered with respect for time and chance--may
also be called their probability or even plausibility. The in-
tension of the concept of truthfulness is the set of procedures
that compute for empirical reality a model whose predicates are
of sufficient generality as to maximize the truthfulness or prob-
ability or plausibility of statements made with the assistance of
that model with regard for that empirical reality. Thus there
are truths but there is no "the truth"; nevertheless, there is
Truth. '

The reconstructed-logic of the logic-in-use of society in
its process of self-maintenance has been, in its definition, his-

torically bound to the constraints imposed upon it first by Par-

menides: €&5T1v A odk £0T1v --or, as they gained fame through the
influence of Aristotle: "not both" and "nothing else". In this

reconstructed-logic, there is one theme: Being (whose designator
is usually called "true") and one negation: Not-Being (which is
usually called "false"). No empirically real object that is to
be described or modeled with this logic may both "be" and "not-be"
at the same time; i;e., no statement in this logic about an em-
pirically real object may be both "true" and "false" at once.
And, further, no mode of "being" other than Being and Not-Being
is allowed, for this logic has no designator for a theme for such
a mode. =--Owing to the structure of inference within this logic,
failure to observe those rules: "not both" and "nothing else"
leads to the possibility of proving that each and every statement
within this logic is both "true" and "false", thus rendering this
reconstructed-logic as logic-in-use useless.

The constraints just discussed impose consistency upon this
logic as the condition of its usefulness. Any single inconsist-

ency within this logic would reduce the whole of this logic to a
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shambles of useless inconsistencies. Nevertheless, this logic is

‘indeed useless--even in its most consistent formulation--with re-

- gard to themes other than the theme of Being, such as the theme

" Time. For Time, considered as "the Now", is, under the aspect of

this logic, contradictory in itself.

It was the attempt of Hegel to construct a multl thematic,
multi-negational logic that would incorporate just such themes as
Time, Change, History into its structure as the "classical" logic
had had to exclude because of their inherent contradictoriness.
Hegel's Logic. is a sketch of a system of contradictions. It is
opposed to the "classical" logic, which is a system without con-
tradictions. Yet considering both the "classical" and the Hegel-
ian logics as systems, this oppésition-—system without contradic-
tions vs. system of contradictions--reproduces, at this "higher"

level of systemic totality, the very "not both" and "nothing else"

- that Hegel had sought to escape. For we cannot even now imagine

a positive definition of a logical system that is neither contra-.
dictory nor non-contradictory, neither consistent nor inconsistent.
Neither of these logical systems can be judged to be "true" or
"false" vis-3-vis the other, nor do either of them produce a "some-
thing else" that escapes this dilemma. It is from just this dil-
emma that the Idea of Truth arises.

The Idea, not the concept of truth. A concept has both in-
tension and extension-~truth: neither. Truth is an Idea. An
Idea is of language. The following paragraphs shall attempt to
sketch an outline of the relationship "of" language and Truth:

1) Persons, in just those interactions that are necessary--
and no matter how many the mediations--for their self-maintence
as autop01etlc ‘systems, generate--socially--language.

2) As concept, every word in language entails--and no matter
how many the mediations--every other word in language. The image
of this totality of conceptual connectivity, of this "conceptual
entailment structure" defines each word in language as an Idea.

3) As Idea, each word in language is the Other of its con-

ceptual entailment structure.



4) Considering the totality of all words in language under
their aspect as Ideas, and considering this totality as an en-
tailment structure of conceptual entailment structure possibili-

ties, the Other of this ideational entailment structure is Truth.

5) It--that "Truth"--is false. It is false because always
changing because persons, in just those interactions that are
necessary--and no matter how many the mediations--for their self-
maintenance as autopoietic systems,have generated not only a
language but also and at the same time and through the same pro-
cess a society whose structures are contradictory. ‘

6) The dynamic of that contradictoriness and the contradic-
toriness of that dynamlc v1s—a—v15 the self—malntenance of the
1nd1v1dual persons constltutlng a’ 5001ety generate as Ideas val-
ues: ethical values.

7) Ethical values in their dynamic vis-3-vis the self-main-
tenance of the individuals constituting a society--and thus them-
selves--and generating its--and thus, sadly, their--language, gen-
erate the Other of the falsity of the "Truth" that the ideational
connectivity of the language generates.

8) This Other be it--if anything--that be Truth. =--Be it
the historical dynamic of the oppositions and conflicts and con-
tradictions and paradoxes and ambiguities and ironies of histori-
cally generated ethical falsities, so may Truth be likened to the

hyperbola that it is: the hyperbola -m?/éﬂm‘ta e
of human liberation, whose asymptote. N AU o

be never definable and always attain- .
able. ' .

Be Truth our definition and

stipulation of the possibility of

the possibility of human libera- J/??szi,////%gax;:;*r
tion, be it in this sense--and in - "N

the tres

the besstifel l

this sense alone--the second-order L Tueew wttsoeind”” . mmmm
cybernetics Idea par excellence.
[R.H.H.]
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A IS BETTER OFF WHEN B 1S BETTER OFF.
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