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16.13 Ana logies of Form and i\fclhod ; Analogical Topics and 
Analogy Building 

L analogies of form arc represented. as sIal ic insc riptions in an entailment 
mesh. by the notal ion sho wn in Figure 8a. They relate lopics Hand l. 
whk h arc s imilar (al most. isomorphij) but arc m" identical (they may 
ha ve a diffe rence in cont ent or mere ly be replicas. somehow distinct). 

• 

For c>.ample. an elec trical and 1I mechanical linear oscillator arc ana1-
ogous: thei r similari!}' involves a second-order differential equation: their 
difference is the distinction \\'r il1cn Disl (electrical. mechanical). An 
c4ua ll y good example is provided by analogou s music and poclry. whose 
analogy (similClrity) is due to a common theme. These analogic~ are sym­
metric. 

Purc analogies of fo rm have s imilarities Ihat are taken at! understood 
and hence are not derived (as in Figure 8al. Onen. however. the simil<lril}' 
is derived: for exa mple. conside r two vehicles navigaling on the surface 
of a cylinder (F and G) in Figure 8b. The similarity of F and G lie s in Ihe 
cyl inder (derived as in Figure 6). The difference is the difTcrence between 
the tracks delineated by the two veh icles. determined by the ir charac­
teri stic s as vehicles . Such analogics are mixed since (Figure 8e). if con­
tingent upon the adoption of a method. their sim ilarities arc supported 
by a process-namely. the unfoldment or selective pruning of an entail­
men t mc sh. Strict ly spcaking. they exist in the pruning field (set of all 
selecti ve prunings as in Figure 7) of a me sh . not in the mesh itself. It 
follows inc identall y that the indefinite unfoldment of a mesh yields in­
terpretations that arc generally 1101 in Ihe some universe (hence. the dis­
tinction making property). and that signs li ke that for im plication "--." 
or other "syntactic" enlit ies also receivel an interpretation as ac tions 
(hence the earl ier insis tence upon a logic of action or execution). Hence. 
mix ed analogies are ana logies of form and method. 

Although the point is not taken up in th is paper. it can be shown tha: 
a ll explanat ions of topics are obta inable as pruned dcrivation$; the dis­
tinction between an explanation of a topic and its derivat ion is made as 
a matte r of convenience. not of fact. 

Again. alt hough the mailer is nOl considered in this paper. the 10"" er­
most nodes stand fo r topics thi1t are primittve o nl y in the very special 
se nse that. in the contex t of the thesis emboJied in the entail ment ml'''h . 
thei r computation is irrelevant to the thesis. For example. provided a user 
(st udent. expert. teacher. designer. dec isionmaker) has some interpre­
tation for "---+." or fo r "mechanical-electrical." it docs nOI mailer what 
it is, how the user computes the syntaclic furm. or whal prcdicates the 
user eval uates to demarcate mec hanical - electrical entitie s. Obviously. 
th is depe nd s upon the user as well as the the sis. The notion of lowermost 
or primitive is relalil'e to both of them. just as any pruning of a mesh is 
relal ive to the perspective. 
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Figurt 8. Similarity {SimI and distin\:tion (Dist). Given analogy p. Q. topic H 
may be learned if J is known (a) or F jf G is known (b) . Vice Versa. given P. Q. 
I may he learned.t}f H is known, or G if F is known. P.O may Ix learned by 
understanding H and I (or C and F) and the similarity in{:Olved or. if only one 
lopic is understood. by understanding the similarity and understanding the dis­
linchon. (al Pure analogy of form: (b) analogi,a! topic with similarit y component 
thaI is derived: Ie) mixed analogy of form and method: (d) an.llogy of method. 
no necessary analogy of form. 
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Finall y, there arc analogies of mClhfld. which in general are asymmetric 
whe re there is no ;In;)logy of form. For c'(amrie. mat hematic al induction 
may be II sed in many areas 10 obtain quile different results: schemes 
yielding different and possibly contradiclOry conclu sions may be "axio­
matically simila r." Such analogies exist ollir in the prun ing field ora mesh 
(Figure 8d) or bCiv.cen meshes (see also Sieitzer 1976) between axiomatic 
structure s. 

If an entailmenl mesh or a conversational domain is used as a k.ind of 
conten t ma p for learn ing about a theory . then learning an analogy is not 

• 

• 

i , 
I 

• 
-• 



,., 

o 
';;:""Q 
••• !-!-.-

- 8. 
= -• 

---

---

• o , 
• , 
o , -

-< 

" 

-

• E 

8 
@ 
.@-<I) .= 

""' '" 
(9 

---
• -

1 

• 

• o , -

• o 

.' -

- -

--- --- - --

, 
• -

/ 

" , , 

/ 
/ 

/ 
/ -

, 

- - - -----

'--1_ -I .. 
e s . ­" -. .. 

•• >-

, , , 
'. -• -

~8' 'j;. 
-1- ~ 

--

.. -. -• -

'-,-1- • 

-- --

• 
, 
• -

--
, 

• -
/ 

/ 

, 

• / 

, , , 
• e 

/ 
/ 

/ 

• 

X 

"0 
C 

'" 0> 
Q) 

...J 

'" ~ " 0> .-
lL -'" V> 

'" a: 

• 

I 



X 

"0 
c: ., 
'" ., 
...J 

" ~ 
" '" -
-Q) 

'" ~ 
C 

- ' ~ 
....... ::: 
-~ 
- 0 . -----. --"' ,,­
, ' ~ > 
.:: -=;> 
: .,. 
· 0 . -. , 
. ~ 

:. -; -.. 
o -

-
-::: '" ~ 0 
~ 0 

•• . --

-
·0 

;.; 
o ----~ -. 

• 

• 

• 

• 

Chapler 16. Organizational Closure of POl cmialJy Conscious Systems 295 

great ly different from learning any other topic. This is nol true of con­
slruCiing and insc ribing analogies (one H speci of creative thought. al any 
rate in design-see reports 1976. 1977). Independent models must be con­
structed. executed independently_ and rendered coherent (or dependent) 
because an analogy is bu ilt between them (Figure 9). 

16. 14 Analogies and Agreements Ol'er an Understanding 

In a sense. all such analogie s are sialic insc riptions of agreements over 
u'ldcrstandings. 

In general. analogies hold between perspectives. Invariably. they are 
created by the juxtaposition of perspectives and the resolution of these 
perspectives. As a ru le . this invohes a further distinct ion. v.hich may be 
an inventive or genuine extension of a theory or a design and leads to the 
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realization of a fu he r analogical universe in which an otherwise incx- , 
cClltable compound or concurrent model C(lll be executed (Figure IOl ·lP ... 1f"', .n,.~ , 

Figure 10 . .'\ mechanism for creali, it)' or innovation. Let }.~ fA and iF8~~IIStjtllll' 
models, ag,ud as analogous by A and 8 't'ali:.in!! T~*t'. "t.;:r--t . in l( .. and Y-i,' Take 
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Let us represent Cases I_ IV of conversations as analogies (~Iatic in­

scriptions), using the notation of Figure 8. For Case I. the inscription is 
shown inF)gure II a: Case J.I{. \\ hich is similar. is sho\>. n in Fi2ure lib. 
For Case)f and Case IV. a~ analogy between analogies is requir<"d (Figure 
l ie and Figure lid). To each of these there is a dual Ian analogy of 
method. not necessarily 0f\1of form) that preserves the identity of A and 
B, even though they learn or invent (Figure lIe or Figure I If is repre -

Fif!ure II. (a) Case I. (bl Case II. Ie) Case III . Id) Case IV . NOlice thai Ihe 
per~pecli\'es arc meshe~ or members of Ihc pruning fi elds of me~hes. howc\"cr. 

(a) 'It(A):oa. A(A) =Q 1T(B) = b. X(B) =f3 

(h) 1f{A)=a . X(A)=al or (I, 1'T(B) :z b. MB):j3.I' or 131 
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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 (cxecutability . in ge neral ) of topics. interpreted in 
different universes that are analogou s. is a subsistence truth (Section 
16.5). Thus. with refcrrcncc to Figure 8. F is "true in X" and G is "truc 
in Y." The truth value of the analogy it self is a coherence truth (Section 
16.5) . 

Turning to Figure J la- d. observe that "true for A'" and "true for 'S" 

Pc r>;re c~w c A P~""e(Il~~ B 

/' I'e ropcc\;'e I " 'f :::, 

'i: PnSl'er h" ~ I B 

• ;;f" 

.. t Slab f) 

A Z ~ l'n'I',·.-ti,e :A Pe,Sf'~""'c : B 

V T\y 
lI'I SIJ b G ) 

I)'~{I (> . B) 

'- \ / 
. 

.. , S'obP I 

- J_ 
y 
~ 

• 

\ 

-
.-~ 

I 
I 

I 
,--1--



• • 

• 

J 

I'er'pc.-t,,'. A p""I''''' t;,. B 

'" ,;.!- -/~ '1: Pn,prdtve I .\ 1'''''1'0,'[''. I B 

,i). I~ 
~ (S"\' r\ 

'+ , 
r."J'<'d,w ~A ) .. \ I 1'''''1'''''''' :s 

It \ 
-

rtShb(;1 

" [)"I (<>,. (I) f 

"' OI~l (A. Ii) 

2ISI~~ 1' 1 

~'y 
'./ / 

'" 

-----------------------------~--- I 
I , 

• 
,,--- I • 



• 

Chapter 16. Organizational Closure of POlemially Con scious Systems 299 
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are not the sa me. but agreed to (i.e .. these personal truth s <Ire coherence 
relat ed. There is a maximal cohe rence truth. those things that A and B 
can jointly understand-namel y. all poss ible L ex pressions or subsets of 
them that arc be liefs sha red by a civilization . a cu lt ure. a few people in 
dialogue. or maybe just a hermit talking \0 himself. 

16.15 Limits on a Community of Language Users 

Howe ver. in sofar as understanding takes place. there is no lim it to the 
size of an L- speaking communit y. prov ided that . within it s shared beliers. 
il accommodales an adequate di versity tof subcultures . or deviants. or 
whatevcr) to maintain convcrsa tion that is genuinely productive [the dis­
o!?,e{'m{, lI! 10 engender inn ov<lliOn (Section 16.14) and to accept some of 
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the invcntionsJ-a dialectic (which is also compatible. for example. with 
Moscovjc's (1976) theory of social development). 

16.16 Autonomy, Individuality, and Knowledge 

What are the stable and organizationally closed systems of cognition and 
conation. cilher psychological or social? In the limiting case. there is Stab 
(Figu re s 3 an . -t, accompanied by an inanku lated awareness. the senti­
ence of a monnd. 

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

The least ob!:.cfvable conversation places the distinction boundary in 
such a position that some understandings are exteriorized, The conver­
sat ion is a P individual. and so are the participants \\ ho converse with 
eac h other. 

There is no/ limit to the size of a conversation except that il must 
generate sufficient distinctions to be resolved. thaI is. su fficient perspec­
tives . Hence. a society or a civilization is organizationally closed (P In­
dividualized), just as is a family or a person. There is no need 10 ask why 
there are organiz.ationally closed systems or autopoictic systems. They _ 
arc the units of reality. The cogent question is whether there are any 
" allopoietic" (inani mate. "sta[ic'") s}'stems except those engendered by 
the artifice of SIalic inscription. 

Appendix: Production Schemes for Organizationally Closed and 
Informalionally Open Systems 

The enlire paper is (obviousl y) "Hillen in a metalanguage. referred to hencefor­
ward as L" over the conversational language L noled in the paper. For example. 
the process o~tending variable Z. the conditions of Z. including the specification 
of 1t(Z) and >..{D. and the observation of an understanding are L II STatemenls. 

It is as<;umed thai individuals Z = A and Z = B arc in eonver~ation. so that il is 
possible to substitute blanks (Con i. etc.) and consider concepts that bel\1ng to 
A or B (ConA i. Cons i. etc.). For convenience and clarity in dnl\\'ing out large 
production schemes. upper-case symbols (P. Q . ... . R. 5 . .... n arc used to stand 
either for an index (i. j . ... ) or a descriptioll produced upon executing ConA i. 
Conaj .... : so. for example. we write 

Ex Conal n =*' T IJ . 

The ambiguity is harmless since. although indices and descriptions are not the 
.wme. they ilre in one to one correspondence. 

Diagram I ~hows an organizationally closed system obtained by substituting 
Z = A and by po!'tulating that. depending uron The perspective. A deri\cd TA 
from PA and QA' PA from TA and Q~ . or QA from TA and fA: the s13tic ;m. ;lption 
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of this system is an entailment mesh in the form of Figure'; in the with T := i, 
P = I. and Q = m. 

• 

Diagram 2 shows the possibility that B derives Ts from RB and 58 (with static ---'-
inscription. again, as in Figure 4), "Z ==/ "/ 

Diagram 4 shows an agreement. over the understanding of T. by A and 8. The I \ 
commonly shared pan of TA and Ts i{T-. As a result of agreement A may derive ~ 
a concept for TA from p ... and QA orltrom R ... • and SA-; B may derive a concept 
for Ts from Rs and S8 or from Ps - and QB·' 

The event depicted in Diagram 3 (leading from Diagrams 1 and 2 to Diagram 
4) is procedure sharing between participants who arc regarded. with equal sig. 
nificance. as a priori asychronous or a priori independent; thai is. 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 lopic T. A derives T 
from P and Q. Participant B derives T from Rand S. An agreement may be 
complete or partial depending upon the isomorphic pari. 
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DIAGRAM 4. Given that T is learned by one participant (for consistency, Ear­
ticipant A) who derives a concept of topic T from concepts for topic P and fI cf 
Rand S, the slable concept is an organizationally dosed sySlem of productions 
that take place in one participant. 
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Part If. Converulion 

lalanguage 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 il hinges, Dist(A,B), is introduced by an 0b­
server who is anxious to make objective (it-referenced) statements about con­
versations as units. 
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