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16.13 Analogies of Form and Method; Analogical Topics and
Analogy Building

[ analogies of form are represented. as static inscriptions in an entailment
mesh. by the notation shown in Figure 8a. They relate topics H and [.
which are similar (al most, isomorphi¢) but are not identical (they may
have a difference in content or merely be replicas. somehow distinct).

For example. an electrical and a mechanical linear oscillator are anal-
ogous; their similarity involves a second-order differential equation: their
difference is the distinction wrilten Dist (electrical. mechamcal). An
equally good example i1s provided by analogous music and poetry., whose
analogy (similarity) 1s due to a common theme. These analogies are sym-
metric.

Pure analogies of form have similarities that are taken apf understood
and hence are not derived (as in Figure 8a). Often. however, the similarity
is derived; for example, consider two vehicles navigating on the surface
of a cylinder (F and () in Figure 8b. The similarity of F and ( lies in the
cvlinder (denived as in Figure 6). The difference is the difference between
the tracks delineated by the two vehicles, determined by their charac-
teristics as vehicles. Such analogies are mixed since (Figure 8c). if con-
tingent upon the adoption of a method, their similarities are supported
by a process—namely, the unfoldment or selective pruning of an entail-
ment mesh. Strictly speaking. they exist in the pruning field (set of all
selective prunings as in Figure 7) of a mesh, not in the mesh ntself. It
follows incidentally that the indefinite unfoldment of a mesh vields in-
terpretations that are generally not in the same universe (hence. the dis-
tinction making property), and that signs like that for implication **—,"
or other ‘‘syntactic’” entities also received an interpretation as actions
(hence the earlier insistence upon a logic of action or execution). Hence,
mixed analogies are analogies of form and method.

Although the point is not taken up in this paper, it can be shown tha!
all explanations of topics are obtainable as pruned derivations; the dis-
tinction between an explanation of a topic and its derivation i1s made as
a matter of convenience. not of fact.

Again, although the matter is not considered in this paper, the lower-
most nodes stand for topics that are primitive only in the very special
sense that, in the context of the thesis embodied in the entailment mesh,
their computation is irrelevant to the thesis. For example. provided a user
(student, expert, teacher, designer. decisionmaker) has some interpre-
tation for **—,”" or for ‘‘'mechanical-electrical.”” it does not matter what
it is. how the user computes the syntactic form, or what predicates the
user evaluates to demarcate mechanical-electrical entities. Obviously,
this depends upon the user as well as the thesis. The notion of lowermost
or primitive is relative to both of them, just as any pruning of a mesh is
relative to the perspective.

*-_—-——'ﬁ——-——-——-—-—-—ﬁ_________“_
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Figure 8. Similarity (Sim) and distinction (Dist). Given analogy P, (. topic H
may be learned if [ is known (a) or F if G is known (b). Vice Versa. given P. Q,
I may be learned ¢f H is known, or G if F is known. PJ) may be learned by
understanding H and I (or G and F) and the similarity involved or. if only one
topic 1s understood, bv understanding the similanty and understanding the dis-
tinction. (a) Pure analogy of form: (b) analogical topic with similarity component
that is derived: (c) mixed analogy of form and method: (d) analogy of method.
no necessary analogy of form.

.
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Finally, there are analogies of method. which in general are asymmetric
where there is no analogy of form. For example. mathematical induction
may be used in many areas to obtain quite different resuits: schemes
yielding different and possibly contradictory conclusions may be “*axio-
matically similar.”” Such analogies exist only in the pruning field of a mesh
(Figure 8d) or between meshes (see also Steltzer 1976) between axiomatic
structures.

If an entailment mesh or a conversational domain is used as a kind of
content map for learning about a theory. then learning an analogy 1s not

m
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greatly different from learning any other topic. This is not true of con- -
structing and inscribing analogies (one ¥éspect of creative thought. at any Z
rate in design—see reports 1976, 1977). Independent models must be con-

structed, executed independently. and rendered coherent (or dependent)

because an analogy is built between them (Figure 9).

16.14 Analogies and Agreements over an Understanding

In a sense, all such analogies are static inscriptions of agreements over
understandings.

In general. analogies hold between perspectives. Invariably, they are
created by the juxtaposition of perspectives and the resolution of these
perspectives. As a rule, this involves a further distinction, which may be
an inventive or genuine extension of a theory or a design and leads to the
realization of a fu her analogical universe in which an otherwise inex- \
ecutable compound or concurrent model can be executed (Figure lﬂi,umﬂ; N 1 {

i f LT
—— . |, i

Figure 10. A mechanism for creativity or innovation. Let Mza and p(FE constitute f/;,{' = ya
maodels, agreed as analogous by a and B realizin 15, “"E in x, and Yo Take ~Cf "= _— _f
any submodels of these and ¢ ampmmd them as|Compouiid IMJ M™.e) = ML(Q), - f.' { .-,.r« el
“which cannot be realized in X or in ¥ but may be realized by dlﬁnngulshlng a

further modeling facility with universe V in which. upon execution. M, (0> L

T,*Q: Consider a v-realizable submodel m,q of ! H,![Q[) which upon execution g Bt

gives rise 10 a relation 737q that is isomorphic to a refation 7,C (say) in Y (or o LA

in X) such that 7,C < T;C.
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Let us represent Cases I-1V of conversations as analogies (static 1n-
scriptions). using the notation of Figure 8. For Case 1. the inscription 1S
shown in Figure 11a: Case JH. which is similar. is shown in Figure 11b.
For Case H and Case 1V. an analogy between analogies is required (Figure
11c and Figure 11d). To each of these there is a dual (an analogy of
method. not necessarily onyof form) that preserves the identity of 4 and
B. even though they learn or invent (Figure 1ie or Figure 11f Is repre-

Figure 11. (a) Case 1. (b) Case II. (c) Case 1l {d) Case IV. Notice that the
perspectives are meshes or members of the prumng ficlds of meshes. however.

(@ wA)=a. AMA) =« w(B)=b. AM(B) =B
(b) w(A)=a, MA)=a, Or a; w(B)=b., MB)=p,. or B:
[ Perspective A ." ’ \ Perspecine B /f

TIAl = a4, AMAI = V #iBi=b. By =
'|l-.__ —"
C;‘tﬂuh k) )

Dist (o, o)

{a)

( Perspective A ’. Perspectine B __}
x(B)=b. XB)= 5

®(A) =1 MA)=a; orom m or g1

e, p—

( 7 (Stab k) )

Dist (o, Gy) or
st (A, B)

(b)
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sentative). These constructions capture the notion of irreversibility. in
addition to persistence, as promised in section 16.4.

The truth values (executability, in gcneral) of topics, interpreted in
different universes that are analogous, is a subsistence truth (Section
16.5). Thus, with referrence to Figure 8, Fis “"true in X"" and G is ""true
in Y."" The truth value of the analogy itself is a coherence truth (Section
16.5).

Turning to Figure 11a—d. observe that *“‘true for A" and ““true for ‘B

Perspective A

|

Perspective B

(Pcrspeutiw 1A Perspective 1B>
( 7 {Stab F})

= ~
G’rmpc-_—liw JA l ’ ﬁl‘frﬁpnnw -B )
me e — 1[ & \ N i

7 1 S5tab G) “
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( A (hefore) A (now) )

C st (Stab k) )

fe)

( A (now) ’ A (later) )

Anot B
LS

st lSTal‘: ki )

——

~

(i)

are not the same, but agreed to (i.e., these personal truths are coherence
related. There is a maximal coherence truth, those things that A and B
can jointly understand—namely, all possible L expressions or subsets of
them that are beliefs shared by a civilization, a culture. a few people in
dialogue, or maybe just a hermit talking to himself.

16.15 Limits on a Community of Language Users

However, insofar as understanding takes place, there is no limit to the
size of an L-speaking community. provided that, within its shared beliefs,
It accommodates an adequate diversity (of subcultures. or deviants. or
whatever) to maintain conversation that is genuinely productive [the dis-
agreement to engender innovation (Section 16.14) and to accept some of

T T e T e T e e T I I T TN I = [T
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the inventions]—a dialectic (which is also compatible. for example, with
Moscovic’s (1976) theory of social development).

16.16 Autonomy, Individuality, and Knowledge

What are the stable and organizationally closed systems of cognition and
conation, either psvchological or social? In the limiting case, there is Stab
(Figures 3 an. 4) accompanied by an inarticulated awareness, the senli-
ence of a monad.

The least conscious system is a conversation, external or internal, in
which agreement is reached between perspectives. 1 call such an entity
a P individual (psychological individual).

The least observable conversation places the distinction boundary in
such a position that some understandings are exteriorized. The conver-
sation is a P individual, and so are the participants who converse with
each other.

There is nof limit to the size of a conversation except that i must
generate sufficient distinctions to be resolved. that is, sufficient perspec-
tives. Hence, a society or a civilization 1s organizationally closed (P In-
dividualized), just as is a family or a person. There is no need to ask why
there are organizationally closed systems or autopoietic systems. They
are the umits of reality. The cogent question is whether there are any
“‘allopoietic™ (inanimate, *‘static’’) systems except those engendered by
the artifice of static inscription.

Appendix: Production Schemes for Organizationally Closed and
Informationally Open Systems

The entire paper is (obviously) written in a metalanguage. referred to hencefor-
ward as L* over the conversational language I noted in the paper. For example,
the process ostending vanable Z. the conditions of Z. including the specification
of w(Z) and A(Z). and the observation of an understanding are L* siatements.

It 1s assumed that individuals Z=A and Z=B are in conversation. so that it is
possible to substitute blanks (Con i, etc.) and consider concepts that belong to
A or B (Cony i, Cong i, etc.). For convenience and clarity in drawing out large
production schemes. upper-case symbols (P, Q. .... R, 8. .... T are used to stand
either for an index (i. j. ...) or a description produced upon executing Con, I.
Cong J, ...; so, for example, we write

Ex Cony(7) => T, or Ex Congll) > Tp.

The ambiguity is harmless since, although indices and descriptions are not the
same, they are 1n one to one correspondence.

Diagram 1 shows an organizationally closed system obtained by substituting
Z = A and by postulating that, depending upon the perspective, A derived T,
from P, and Q. P4 from T4 and Q4. or Q4 from T, and P,: the static ins<:iption

“}
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of this system is an entailment mesh in the form of Figure 4 in the with T = i,
P=Iland Q = m.

Diagram 2 shows the possibility that B derives Tz from Rz and 55 (with static
inscription, again, as in Figure 4).

Diagram 4 shows an agreement, over the understanding of 7, by A and B. The
commonly shared part of T, and Tz 1§ T*. As a result of agreement A may derive
a concept for T, from P, and Q, orffrom R,* and S,*; B may derive a concept
for Tz from Rg and Sp or from Pg* and Op*.

The event depicted in Diagram 3 (leading from Diagrams | and 2 to Diagram
4} is procedure shanng between participants who are regarded. with equal sig-
nificance, as a priort asychronous or a priori independent; that 1s, they become
locally synchronized or locally dependent because of procedure sharing that is
manifest as an L agreement (Figure 5). When this event is observed in the me-

DIAGRAM 3. L agreement over common understanding of topic T. A derives T -

from P and Q. Participant B derives T from R and S. An agreement may be
complete or partial depending upon the isomorphic part.
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talanguage L* it has the form of an L* metaphor designating an L* analogy re-
lation. This analogy is veridically subsistent true (or false) with respect to both
A and B. The distinction on which it hinges, Dist(4,B), is introduced by an ob-
server who is anxious to make objective (it-referenced) statements about con-
versations as units.
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