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CHAPTER ^. GOGlCTIOlfWPAfTERIf PROCESS. AM) THE SGIEOTIFIC ELgSIVENESS THEREOF. 

Possibly the most s t r i k i n g metatheoretic feature of mental a t t r i b u t e s , beyond 

t h e i r extraordinary syntax, i s t h e i r multi-leveled stacking of superveniences. This 

starts with ordinary language: Psi-verbings with objectual Jg-completions are 

abstractive entailments, given certain reference presumptions, of ones with sentential 

( f u l l y intentional) completions; many commonsense j^ings-that-p e n t a i l others with 

the same prepositional content because the mode of one i s either c o n s t i t u t i v e of or 

d i s j u n c t i v e l y derivative from the other; and the grounds of ' j^s that jg' being 

true of i at i i s almost c e r t a i n l y fi's s^ing at t some para-proposition F(fl) having 

causal antecedents and consequences for s-at-t of a kiyid roughly i d e n t i f i e d by l i n g 

u i s t i c expression *£' but shared by many psychonomically d i s t i n c t ^ able para-propo

s i t i o n s among which verbalization '2 ' does not d i s t i n g u i s h . 

Inevitably, any science that takes i t s i n s p i r a t i o n from received mentalistic 

notions w i l l be forced to cut through t h i s h i e r a r c h i c a l snarl of i n t i ^ t i v e a n a l y t i c -

i t i e s by postulating an open array of t h e o r e t i c a l properties whose technical s p e c i f i 

cations are rather l i k e commonsense i n t e n t i o n a l predicates i n having both mode and 

structured-content components, and which seem to be a plausible abstraction base for 

explicating ordinary-language Psi-verbings. But no sooner have we regimented these 

technically re-conceived cognitive properties i n t o variables over some domain of 

cognizer-stages—and surely something l i k e the (ifi^^i^.^)]] model sketched i n Chapter 

4 i s how any mental science rooted i n f o l k psychology must formalize i t s primary 

v a r i a b l e s — t h a n pressure returns to continue reductive analysis. We have already 

noted how contemplation of mentality's domain objects evokes speculation about the 

t-corea of cognitive variables. But that i s just prefatory to the deeper challenge 

of cognitive composition. For the property, j!(j^ing-F(a)-with-intensity/vigor-<d,v>, 

i s surely i n some important even i f obscure sense a structured complex, with both 

i t s elements and how they are put together systematically determining how t h i s 

property works i n the cognitive machinery. 
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Unhapplly, we s t i l l know almost nothing about what i t i s for a property—as 

d i s t i n c t from the objects which exemplify i t — t o be '•complexely structured," much 

less how that matters for i t s causal behavior. Insight into the nature of a t t r i b u t e -

structure i s one of molar psychology's most urgent needs. Even so, a large fragment 

of this matter's analysis l i e s i n the abstractive/translocatlonal analysis of molar 
some 

variables. The e s s e n t i a l a/t-composition of any molar variable |̂  over/domain D of 

macro-objects i s exhibited by reduction formalism y= ig.i^^y'lf^l^Z* "' *^v^^^0^ 

wherein: ( l ) ffif ̂ iM-i,... ,Z^^^] ] i s the t-core of y, i . e . , l i ^ maps each fi i n D into 

whatever part of £ (and/or of o's neighborhood) comprises just the l o c i of a l l r e a l 

micro-events frran which macro-event fTiSH i s l o g i c a l l y derived; (2) each llj^ ( i = 1, 

...,m) i s a module selector that picks out ©JT each tiQ(s)̂ a£iwsPe l o c a l part thereof 

wherein Zj^-events occur; (3) each ^ i s a possibly-singleton and perhaps further 

a/t-reducible variable whose domain includes and (4) g i s an 

a b i ^ a c t o r ^ function over the range of ^fi»****^-> that may _ 

well: be 13 out of sub-abstractocp i n a w s g r t h a t 

i s c r u c i a l to the inductive a c c e s s i b i l i t y of laws i n Which par t i c i p a t e s . Moreover, 

translocators and yUj^,... ,̂ 1̂ ^ w i l l not i n general select parts a r b i t r a r i l y out of 

each o i n D, but w i l l do so i n l i g h t of ^'s assembly structure to insure that micro-

l o c i <iij^y,Q(o),...,ii^liQ(o)> s a t i s f y boundary conditions under which variables <fx»"»fnj^ 

have s i g n i f i c a n t micro-causal consequences. That i s , i f molar variable ^ i s to have 

any macro-systemic importance, the translocational composants i n i t s a/t-coaposition 

must i n e f f e c t enrich i t s embedded l o c a l variables by whatever more global organization 

and nonrelational preconditions are required for them to work a certain s p e c i a l way. 

(From there, y's abstractor g more or less skims of f just those higher-order properties 
A 

of the underlying micro-ensemble that have distinguishable effects at whatever levels 
i l l u s t r a t e t h i s a/t-composltion of 

of molar output are alb issue.) I shally(atructurally complex attributes sht)rtly, but 
deeper 

the^point i s simply t h i s : I f the manifest construction of cogrdlive variables i s oar 

basis for generalizing across the transfinitude of laws that variously govern these. 
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e.g., i f we can decently i n f e r ij6^f{a)]'a causal behavior from what we learn separately 

about li^f F, and the elements of a i n other aegjrf-tive combinations, and moreover our 

success i n these generalizations l i e s i n some correspondence ofLour mode/structure|i-

aootewt de&crlpti©^.e^ e ^ n i t i y e v a r i a b l e r / ^ $ h tl«̂ ir ja/t-corappsitionsi then^w^ 

have excellent reason to attempt s h i f t i n g our l e v e l of analysis from the h o l i s t i c 

F(a)]^ to whatever lower-level variables and assembly structures correspond to 

the former's generalization features. 

Establishing dialog with other contemporary approaches to molar psychology 

i s another reason for a mental seiene#, to seek reductive analyses of i t s cognitive 

variables. Clearly t h i s i s wanted i f we are ever to decipher what neuro-physiological 

events i n s - c i r c a - t have to do with s's /.ing-F(a) at t , but aimiiar^need arises even 

i n the heartland of current work to which the banner of "cognition" i s dear. One 

i l l u s t r a t i o n w i l l s u f f i c e . I t has become popular i n AI c i r c l e s to model the " i n f o r 

mation" possessed by s at t by a digraph of nodes and u n i d i r e c t i o n a l l i n k s , each 

carrying an adjustable, p o s s i b l y - n u l l verbal l a b e l i n such fashionlthat c e r t a i n 

connected fragments of the labeled structure can be mapped into s t y l i z e d English 

•entaaces. ( l . g . , i f node #273 i s linked to node #526, putting FIDO i n the f i r s t 

nod*, DOG i n the second, and l a b e l l i n g the link-JSA allows t h i s f>ertlen of the Mgraph 

to be viewed as containing the sentence 'Fido i s a dog'.) The nodes of macro-object 

j - a t - t are d i s j o i n t parts thereof ( s p e c i f i c a l l y computer re g i s t e r s or t h e i r conjectured 

organic equivalent), each of which has a p a r t i c u l a r state (tuple of values) on certain 

l o c a l variables. Part of node #Jf's l o c a l state at time t codes the verbal u n i t 

carried by #]}-at-t, while other dimensions of t h i s l o c a l state have various other 

functions including "pointer" interpretations of the labeled l i n k s emanating from #§ 

at t . (Translalbing l i n k s as pointer valuea y i t h i q nodes i s needed f o r real-computer 

implementation of these models, even though any organic countez>part of AI l i n k s 

would most l i k e l y be some aspect of nodal assembly structure.) But regardless of 

how semantic-network digraphs are to be read as assigning values to a system of 

variables, what these represent i s only a Canp-speak reconstruction of commonsense 
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latent b e l i e f s ( i . e . , stored "knowledge") which dispose episodic thinking t o run 

off one way rather than another i n response to transient antecedents i n a process 

sequence. To establish that these mod«ls have anything to d o j i i t h organic mentality 

i t needs be asked how they describe the episodic process i t s e l f , and what abstractions 
as 

from t h i s are to countjfactivated )^^ings-F(a). Although the l i t e r a t u r e has remained 

remarkably t a c i t u r n about processes generated by triggering a semantic network, I 

presume that any current Comp-speak version thereof must envision a set of active-

workspace r e g i s t e r s , rather l i k e storage nodes i n the l o c a l variables on 

which they have valties but whose l o c a l states—words, pointers, or whatever—are 

sporadically galvanized by input pulses into a protracted sequence of repeated 

changes through dynamic interactions among themselves and with the contents of 

assorted long-term stores. I submit (and am prei»red to expound i n some d e t a i l ) 

that no abstraction frtMo any such series of workspace-register states describable 
one 

i n Comp-speak terms i s a plausible approximation to any//j|^ing-F(a)-to-degree/vigor-

^^tX>t v"3fih less to any unbounded oonjunction^'of tbeni; But Jbefore the Issip^ c 

properly debated, some Gomp-spealc caiididates for the eqtjatingiaist be brought fertfa.: 
Molqr patterning. . 

The %ey to s c i e n t i f i c xmderstanding of r e a l mentality (contra the AI kind) 

i s to take seriously that the^ thoughts activated i n s at t are almost c e r t a i n l y 

complex pattern properties having t-cores that may w e l l occupy extensive overlapping 

portions of s's macroscopic CNS c i r c a t . In b r i e f , a "pattern" i s a property that 

holds for an object o just i n case £ has an array of parts that s a t i s f y c e rtain 

d i s t i n c t i v e r e l a t i o n a l and nonrelational conditions. (I have t r i e d mightly to i d e n t i f y 

senses other than t h i s one i n which a property might u s e f u l l y count as "patterned" 

or "eomplexely structured," but have r e l u c t a n t l y concluded that t h i s may w e l l be 

the only a t t r i b u t i v e structure there i s . ) Unfortunately, while i t i s easy to be g l i b 

about pattern-valued variables at the l e v e l of broad metatheoretic g e n e r a l i t y — s e e , 

e.g., much of Chapter 3, since pattern variables are e s s e n t i a l l y just a/t-deri*'?^ 

ative variables with certain nondegeneracy constraints on t h e i r abstractors and 
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t r a n s l o c a t o r s — c a r e f u l treatment of substantive pattern instances not of a t r a d i t i o n 

a l l y s t a t i s t i c a l sort can e a s i l y prove troublesome, s t a r t i n g with t h e i r d e f i n i t i o n s . 

An i l l u s t r a t i o n w i l l be help f u l here, though you needn't study i t s d e t a i l s closely 

i f you find th«B tedious. 

What i s i t for something to be "checkered" i n i t s coloration. Or rather, 

what i s the variable, or fi variable, over compact objects of which surface cheokered

ness i s an i d e a l value? Begin by taking D to be any domain of objects (things-at-

times) or t h e i r parts having well-defined continuous outer surfacea, and say that an 

alternation g r i d on D i s any set f = {f^: i € 11 of translocation functions on D, 

indexed by the set I of pos i t i v e integers, with the following properties: ( l ) For 

each i i n I and o i n D, fjj^(o) i s either n u l l or i s a topologically closed region of 

£'s outer surface. (2) For each o i n D, the set f(£) = [t^is): i f I? of £'s surface 

regions i s an exhaustive p a r t i t i o n of o's outer surface that i s d i s j o i n t except for 

cwnmon edges. And (3), for any i ̂  1 i n I and any £ i n D, fj^(o) and L^^s) bave 

an appreciable common edge only i f one of / i , l ? i s odd and the other i s even. Let 

Fgg be the set {f? of a l l such alternation grids over D (of which there are i n f i n i t e l y 

many i f D i s nondegenerate^ and f o r each f i n F^g, define z^^ to be a s t r u c t u r a l 

variable over D whose value for each £ i n D measures how w e l l f^'s parsing of a's 

surface approximates a square g r i d . (Technically, choose some numerical measure Zg^ 

on bounded two-dimensional but not-neceasarily-flat s p a t i a l regions {s,jj| whose value 

for each â ^ i s an increasing function of how approximately square ajj i s up to a 

maximm of 1 for perfect s o l i d squares, and then take z^^ ^(fi) f o r each o i n D to 

be some average of f j g q ^ - i ^ - ^ ^ ^ - which f^is) i s non-null.) Next, 

to consider the color configuration over any £ i n D r e l a t i v e to any p a r t i c i i l a r f 

i n F-_, p a r t i t i o n f into i t s subttroles f' and f" such that f ' (f") comprises Just 

the fj^ i n f^ for which i i s odd (even), and define c^ and to be respectively 

color-norm and color-variance variables over sets of surface regions such that 

(1') the value of Cjjj f o r any surface-region set A = [a^J i s the most t y p i c a l color 

(averaged however you think best) over the union of regions i n A. while (2') c^ i s 
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a Botley-appraisor whose value f o r any surface-region set ̂  i s zero when the union of A 

i s monochrone and increases from there with increasing deviation from color norm Sj^(A) 

of l o c a l coloration at each point i n A's union. (That i s , c^(A) Beaaures color variation 

ever tiM Mrfaee p a r t i t i M M d A.) Aad l e t km • n»d>«r-^alMid akatrMtar em 

the range of tjjjC'»fn^»°v£'»fv£*^ which, for any argument 4.-ti:5)le (e^,S^^2^»2j^], 

measures the contrast between c^ and c^ degraded by an average of and s^. (That 

is» £Q(C^»S^>SV'-V^ *° ^ symmetrically monotone decreasing i n £^ and c^ but 

symitetrically monotone increasing i n how sharply 2^ d i f f e r s from even when = 

< = 0.) Then z^^f ^^c^^mt'»?mt"»Cv^''?vr5^ i« " patterning variable over D 

whose value f o r any £ i n D appraises the sharpness of color alternations over the 

parsing of o's outer surface imposed by g r i d f. But regions f(£) may not be w e l l -

shaped for the purpose at hand; so to measure the q u a l i t y of £'s cheokeredness 

r e l a t i v e to f, define z^^ ̂ (o) for each o i n D to be z^^^^is) attenuated by the 

degree a„„ -(£) to which o's surface parts 5f,(o)? are imperfectly square, say ^sq,i <-—i 

^ch,f =def ?c,f''?sq,f* ^^""^ £ ^" 2 P"* ^ch^s) =def Smi(^ch,f^^^ 

f €Fggj], where stag i» *he function that y i e l d s the supremtm (least upper bound) of 

any set of npnbers given to i t as argument. Then the value of z*u f o r any o i n D 

t e l l s how checkered s's surface coloration i s , independent of parsing g r i d , by 

taking t h i s to be £'s cheokeredness under whatever surface parsing i s most 

favorable to £ i n t h i s assessment. 

Although z*|j's quantification of Cheokeredness remains schematic throughout 

i t s present d e f i n i t i o n , i t suffices to exhibit several key points about pattern 

variables. Most evident i s the considerable abstractive/translocatlonal i n t r i c a c y 
31 

that i s here seen to underlie the cheokeredness notion. I n t r i c a c y as such has no 

I f you think that ray explication of Cheokeredness i s needlessly complex, you 
try to do better. Indeed, I have rather oversimplified the account by ignoring 
local-contrast subtleties. 

great significance; but to understand the nature of patterning i t i s important to 

appreciate how the pattern property abstracted by z*^(o) i s determined as much by a 
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certain structure of £'s parts (and i n t h i s case by a suixreama comparison over 

a great many d i f f e r e n t parts-parsings of q) as by l o c a l properties of the l a t t e r . 

Moreover, seeking to explicate the categorical i d e a l of commonsense cheokeredness 

reveals many d i f f e r e n t facets of gradation both within t h i s i d e a l (e.g., v a r i a t i o n 

i n contrast between c f'(o) and c„f"(o) even when c.^f'(o) = c f"(o) = 0 with 

Z-a f(£) = 1) and i n various approaches to i t — e . g . , allowing that an £ whose 

checkeredness-maximizing f(jj) may be imperfectly square with appreciable motley 

within checks can nevertheless be well-checkered by v i r t u e of s u f f i c i e n t l y high 

between-check contrasts, and may even stirpass the cheokeredness q u a l i t y of an object 

£' whose b e s t - f i t t i n g f(£') i s i d e a l l y square and monochrome within each of f̂ '(£) 

and ^ ( o ) but low i n between-check contrast. Further, there i s not just one way 

to make the z*j^-schema precise, but uncountably many d i f f e r e n t versions that do 

equal j u s t i c e to the commonse category. A science ZQ|J that seeks to be comprehensive 

about cheokeredness i s i n p r i n c i p l e obliged to give an account of o's status on every 

one of these z * j j - p r e c i s i f i c a t i o n s , a l b e i t also has the r i g h t to i d e n t i f y one or 

two of them and stip u l a t e that these cover a l l the cheokeredness for which S^jj accepts 

r e s p o n s i b i l i t y . But note also, at a lower l e v e l of abstraction to which S^h must 

also attend i f i t wants to analyze the nature of z*jj, each parser-specific variable 

i n ^Zch,f' l^^l^ag] "-̂  *he infinite-dimensional space of color-alternation 

features from which z*^ i s a-derivative. Each of the lower-order events [Tz^^ f»£ls 

f^cFgg] i s at least as r e a l as the higher-level rz*^;2lf and th i s remains true even 

i f o's «Qjj~'alue i s very high by courtesy of an alternation g r i d f^^ under which £ i s 

i d e a l l y checkered but ̂ Q^^^fis) i s low because f ^ i s poorly aligned with f,. S t r i k i n g l y 

nonrandcE patterns may w e l l have epistemic inport for cognizant observers that 

amorphous patterns lack (cf. Rozeboom, 1972b)} but i n the explanatory order of 

events, a pattern i s a pattern no matter how undistinguished i t may be. 

Detection of patterning has been a foreground concern of mtjch recent work 

on input processing (see, e.g., DeValois & DeValois, 1980, on neurophysiological 

feature analyzers; McArthur, 1982, on AI scene parsing), and the complexities just 
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i l l u s t r a t e d are no strangers there. But despite the undeniable value of t h i s work, 

i t s emphasis on detection has been c o n s t r i c t i v e . For one, i t has done l i t t l e to 

deepen SLese insight into the nature of patterning, especially patterning other than 

just that of synchronic energy d i s t r i b u t i o n s over a f i n i t e geometry of point l o c i . 

But f a r more insidious has been the i m p l i c i t premise that input patterns need 

detection i n order to be behaviorally consequential, and moreover that t h i s should 

be accoDplished by the responding of a single variable, or a small block thereof, 

dedicated exclusively to t h i s reception and having roughly the same locality/molecu-

l a r i t y status as an element of the pattern detected (see, e.g.. Valley & Weiden, 1973). 

That i s , we are urged to view pattern detection as a judge's verdict i n l i g h t of 

testimoi^ from many consultants. Admittedly, t h i s s i m p l i s t i c metaphor travesties 

the astutely sophisticated work of Marr (1982) and others on early v i s u a l pattern 

processing. Nevertheless, i t r e f l e c t s a metatheoretical bias that can e a s i l y : -

become s t u l t i f y i n g . 

In i t s most extremistic conception, a pattern detector i s a binary variable 

whose on/pft values are responses to the presence/absence of some more or l e s s 

elaborate configuration of properties i n the detector's v i c i n i t y . But binary 

detection has no p a r t i c u l a r SLese merit; so to admit the prospect of detecting a 

m u l t i p l i c i t y of pattern alternatives we can better say 

De f i n i t i o n 4* Variable y i s a detector of pattern variable [£X] under 

domain conditions D i f f , for some po s s i b l y - n u l l tuple of supplementary variables 

E causally independent of X: (a) y i s determined by <X,E> i n D under a causal 

law 1 = /^(X,E) whose transducer has some decomposition ^( , ) =/(£( ), ) 

whereby Input Abstraction allows us tc regard 

In D, I = / ( [ £ X ] , S ) 

as a molar causal law under which pattern variable [gX] determines y i n D; and 

(b) the variance of y produced by E i n D unmediated by X i s s u f f i c i e n t l y small. 
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and V^(f,E) i s s u f f i c i e n t l y aonotone i n 3̂ , that the one-ene correlation between 
~ A 

y and f ' ^ g ^ f i ^ M £ i s high. 

(ify wording of Clause (b) i n Def. U t r i e s to acknowledge issues which complicate the 

technical theory of detector mechanisms, while suppressing d e t a i l s that would be 

poi n t l e s s l y d i s t r a c t i n g here.) To observe the essence of Def. 4» i d e a l i z e E as 
A 

having negligible effect i n i^(£(X),E) (or encorporate E into X). Then the causal 
A A A ^ 

law i n Def. 4 s i m p l i f i e s to 

(36) In D, y = J^(g(X)) , 

from which, by Input Abstraction, we obtain 

(36') In D, j = ^ ( g ) ( ^=^^f [£X] ) . 

The monotonicity stipulated i n Def. 4 means i n t h i s i d e a l case that transducer </> i s 

one-one over the range of x i n D, and can hence !ibefia»ther s i a j p i J E l r f ^ i ^ ^ 

function by suitable choice of scale f o r y or x. So equation (36') reinterprets 
/\^ 

y's many-one determination by X i n (36) as a one-one detection by y of the molar 
A ^ /\ 
variable x whose alternative values correspond to y-wise equivalence classes of 

^ A 

X-values. 
A 

I t i s evident from Def. 4 that any dependent variable i s a detector of not 

just one but many pattern antecedents. For when y * /{(X) while X = iRz) i n D, 

y detects not only [^X] but also And with X partitioned as X =r <X-,X,>, 
/\ A A A A * 

there always e x i s t decompositions of / as liiXj^fX^) ='^{giX^) ,^2) that s a t i s f y Def. 4 

except perhaps for i n s u f f i c i e n t c o r r e l a t i o n between [gX,] and y to q u a l i f y as a 

"detection" r e l a t i o n . S J I M§. hsMz fiilll fiS msk tSL ES2SL dgp?T}4gpt variables 

aa i t does for molecular ones—which i s simply to say that when the behavior of a 

reactive system includes detection of certain input patterns, t h i s can be achieved 

just as r e a d i l y , i f not more so, by h o l i s t i c patterns of reaction by the system's 

receptors and throughput processors as by the response of a single micro-variable 
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er l o c a l i z e d group thereof. To put the point i n grandly general terms, i f Y = $(X,E) 

i s an ensemble - )i^j^(X,E)] of micro-laws translocated to a cMamon domain D of macro-

objects, then for any abstractor ^ over the range of Y, y =^^f [^Y] i s a pattern 

variable that detects input pattern [lif(X,E)] as well as, i f E does not unduly degrade 

the c o r r e l a t i o n , any pattern variable [gX] for which Jtl(X,f) = )̂ (£(X),E) i s a decom-

position of wherein a l l X-values having the same influence on y are assigned the 

same value by abstractor g. Conversely, however, i f J|i$ does decompose as , ) 

= ^ («(_)»_) ^hen Y = 35(X,E) i n D, f a i l u r e of [ff] to correlate t i g h t l y enough with 

[gX] to count as detection i n no way demeans the nomic import of [gX] for [^Y]. 

For i f Y H(Y) (= ([jij^Y]}) i s the tupl# of molar abstractions from micro-array 

Y that we have chosen for study, the methodological value of recognizing x - ^ ^ f [gX] 

as a molar input variable f o r t h i s system turns on whether x together with a r e l a t i v e l y 

small number of other abstractions from X mediate v i a Input Abstraction e s s e n t i a l l y 
A 

a l l the causal force of X for Y. Beyond that, whether any component y of Y i s a 
A /\

high-correlation detector of x does not much matter. 
A 

I s h a l l say no more about pattern detection here, for my submission i s simply 

that t h i s notion does ngt belong i n the foreground of pattern-processing theory. In 

p a r t i c u l a r , to the extent that "pattern detection" i s construed to be the judge-inter-

preting-testimony sort of mechanism prominent i n recent neurophysiological research, 

t h i s i s surely the wrong model f o r molar cognitive processes. When a's environmental 

surround produces configured sensory-surface impingements on g-at-t^^ that induce 

s-at-tg to perceive that-E^, which i n turn makes fi-at-t^ f e a r f u l l y r e c a l l that-g^ 

while ant i c i p a t i n g that-g^ and wondering whether-r^, thereby a c t i v a t i n g a's t r y i n g 

at t ^ to accomplish that-£^ with resolve t o - d ^ - i f - c ^ , etc, etc., each of these 

thoughts iS- surely not the state of a single neuron or clu s t e r thereof comparable 

to a computer r e g i s t e r . Rather, i t i s by a l l odds a grossly h o l i s t i c abstraction 

from an ensemble of micro-events whose t-core l o c i c o l l e c t i v e l y constitute an 

appreciable part of s's macroscopic nervous system throughout some period of s i g 

n i f i c a n t duration.32 
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32AS d«nonstrated by coBpliance of language-proficient subjects with instructions to 
signal some introspective judgment by a single finger twitch, special programming can 
apparently establish transient detection dependencies of micro-responders i n human 
motor organs upon at lea s t some coeiitive variables. This capacity for micro-focusing 
has deep significance foif the t h e o i ^ of neural organization, but i t i s feeble grounds 
for thinking that cogaltlve variables so detected are s i m i l a r l y l o c a l i z e d . 

plausible 
Abstractly, the most ̂  model i s t h i s : Given that cognitive variables are 

a/t-derivative from an array Z* of l o c a l micro-variables at some l e v e l of neurophys-
i o l o g i c a l analysis that we here regard as f i x e d a l b e i t unspecified^we posit that 

each cognitive variable t ^ i ^ j ^ S i c ^ ^ ^ a/t-analysis of form [/^j^Fj(ajj)] = 

^ % j k 5 i j k ^ wherein Z^^j^ = ^**'*^^±^y^*'"^ ^s a compound-ffiie»©*varlablê  whoae:^^ 

decfMnpose as " ^ * h i j k ^ h i j k ^ between a t-core ^ ^ j ^ j j j ^* and a translocator 
^'^hijk ̂ ^i°h maps each molar a-at-t i n into a module of s - c i r c a - i where a r e a l 

33 
micro-event on z^j^jjj occurs. A p a r t i c u l a r change i n any one subscript t,i,J[,k 

nt!edsn©ttofcen% difference i n each one of g i ^ ^ t ^h±i^* ^Wljk* i F o r eKample, 

i t i s possible even i f u n l i k e l y that z ^ ^ j j j the same l o c a l variable z* f o r a l l 

translocators [^^^^y^J* Or perhaps the module-selector tuple ^ t ^ i j i j ' ^ i j i c * • • w h i c h 
^^When we t r y to s p e l l out what s p e c i f i c neurophysiological properties at what trans
ducer selected body s i t e s might be dimensions 11 zed by array 2iijic» head-en into 
the complication noted e a r l i e r (p. l l l f f . ) that the subjects over which we hope to 
generalize are a genus spanning great d i v e r a i t y i n assembly structure. Present 
reduction formalism [ ) ^ j ( a k ) ] - f f i i j k A i j k ^ should be understood to envision one 
arbitrary f i x a t i o n of assembly features,, such as t o t a l number of neurons and their 
synaptic-abutment layoutj from there, we b u i l d generic c o s t i v e variables by c o l l i 
gating functional s i m i l a r i t i e s across d i s j o i n t neurophysiological assembly d e t a i l s . 

picks out the t-core locus of f^^lng-F^ig^) events for a p a r t i c u l a r open mode fij^ and 

content Fj(ajj,) depends on the mode at issue but i s i n d i f f e r e n t to content and can 

hence be written more simply as <\'^^t\i^^f»>») Jfy contention that mental phenoaiena 

are i n a l l l i k l i h o o d "grossly h o l i s t i c " i s the thesis that the reduction bases of 

different O f ^ i t i v a variables p r e v a i l i n g l y have many micro-components i n common, 

especially ( l e t us conjecture) i f t h e i r modes are s i m i l a r . 

To make clear the psychonomic import of t h i s putative cto^itive reduction-base 

overlap, i t i s convenient to write Zj^ f o r the t o t a l i t y of micro-variables over of 
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whioh each Zj^ j j ^ i s a subtuple, and r e f ormalizo the a/t-analysis of each cognitive 

variable as [ l ^ i U j d k ) ] = ^%jk?^*^ ^^^^ understanding that abstwdtor g^^^ may 

give n u l l weight to many of the CMnponents i n Ẑ .. I t i s then evident both why there 

should be a plenitude of cognitlye variables, and why t h e i r j o i n t d i s t r i b u t i o n should 

be constrained i n the way that commonsense c a l l s "attention span.*? For the number 

of d i f f e r e n t abstractors on i s i n f i n i t e , or v i r t u a l l y so; and although probably 

not a l l of these s a t i s f y whatever conditions may be required f o r an a-derivative 

of Zp, to be eognitive those that do shotild s t i l l v a s t l y outnumber the d i s j o i n t 

registers contained by any real-world Ct»ip-speak mechanism. But on the other hand, 

for any two co^gjitive variables [|^iFj(ajj)] and [fiii^yi&y^t)] whose abstractors are 

g^^y^ and £itji)(t, respectively, the subrange of Z^,-values which g^^jj^ abstracts i n t o 

high arousal of content F^ (fij^,) i n some grade of j ^ i n g may w e l l have l i t t l e overlap 

with the ^-values abstracted by g j ^ i j i i ^ i into high arousal on i^itHyi&^t)]* I f so, 

i t w i l l be d i f f i c u l t to a t t a i n high j o i n t arousal of /j^ing-Fj(gjj)-while-/^,ing-F^,(ajj,).^ 

^^By the same argtaaent, CQg5i[itiva.variables with s u f f i c i e n t l y s i m i l a r abstractors should 
be mutually f a c i l i t a t i v e . That f o l k psychology does not recognize such a phenomenon 
may simply r e f l e c t the d i f f i c u l t y i n doing so. For i f I^Sg-Z^iBk^ always accomiwjiiie^ 
by almost the same i n t e n s i t y of ]̂ iiing-Fj,(§jj.i) i n nearly the same grade of the same 
mode, there i s l i t t l e to choose between them nor l i k e l y incentive to toy. 

To i l l u s t r a t e by the p a r a l l e l of color patterns, suppose that multi-ringedness i s a 

molar coloration variable, defined i n fashion akin to our previous e x p l i c a t i o n of 

cheokeredness, whose value i s high for £ whenevei" several c i r c u l a r color bands without 

common edges are prominent on s's outer surface. Evidently, a near-maximum value of 

cheokeredness l a r g e l y precludes nearHnaximm values of multi-ringedness, even though 

oubist art has shown how sub-ideal but s t i l l moderately high values of these pattern 

variablea can be conjoined. And i f we consider many other h o l i s t i c pattern variables 

over surface coloration as w e l l , we should discover that t h e i r j o i n t d i s t r i b u t i o n i n 

any population of colored objects shows upper bounds on pattern combinations v e r j 

l i k e epgtiitlva^ attention-span. 
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Whjr pattern dynamics are p r e v a i l i n g l y incomprehensibly. 

Unhappily, while grossly h o l i s t i c pattern phenomena are the s t u f f of htman-

i s t i c g r a t i f i c a t i o n s , they largely r e s i s t SLese domestication. The d i f f i c u l t y i s 

not that complex pattern variables somehow manage to evade the lawfulness of micro-

variables frcao which they abstract. Rather, i t i s that our prospects for i d e n t i f y i n g 

conceptually manageable molar laws that integrate into recursive/dynamic systems of 

pr a c t i c a l dimensionality and p r a c t i c a l scope become increasingly bleak as the a/t-deri-

vatlon of t h e i r variables increases i n h o l i s t i c i n t r i c a c y . We have already considered 

(pp. 121-123) how d i v e r s i t y of micro-assembly structure works against p r a c t i c a l molar 

systemacy. But the problem goes deeper than that. 

When an array of micro-laws are assembled by translocation on a domain £ of 

macro-objects into a foi^-(27/28) causal system (p. 107 above), even i f the molecular 

system has a high degree of piecemeal inductive a c c e s s i b i l i t y and much recursive 

integration ( i . e . , each component law i n (27) has an epistemlcally easy transducer, 

and the preponderance of micro-variables on the input side of (28) d i f f e r from ones 

i n \2$)*t out|p«l only by Mteursive diaplae«WBt« within or between ^-objects), t h i s 

does generally remain true of an a r b i t r a r y seleetion (29a) »f molar abstraction* 

from (28). Following a generically abstract overview of such supervenience d e b i l 

i t i e s , we s h a l l consider i n greater s p e c i f i c i t y the dynamics of molar patterning i n 

a class of physical systems whose micro-dynamics are not only well-understood but 

can be adjusted to y i e l d perceptually s t r i k i n g pattern processes. 

I f you review pp. 98-110 on the d e f i n i t i o n of a complex system's micro-

structure and supervenient molar behavior, you w i l l notice that althotigh system 

dynamics are not e x p l i c i t there, t h i s i s i m p l i c i t i n that jrtien" the Jt̂ ^̂ ^̂  

micro-system (27) i s instantiated for any o i n C as 

(where ^-1^(0), you r e c a l l , i s paradigmatically some more-or-less r e s t r i c t e d though 

possibly scattered part of macro-object 0), the t-core locus of micro-effect fyĵ jiĵ ;©"] 

may well be part of a successor f(0) of o i n sueb fashion that for some module 
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selector (Xĵ  and some micro-variable whose domain includes the ix^-parts of the 

f-successors of C-obJects, the t-core of ryi{4i]c;ol f o r any o i n C i s Ty^JM-jIX^fi)"!• 1^ 

so, t h i s p a r t i c u l a r micro-law can be rewritten as 

(27') In C, = ^j^(X.) ( y. [ y ^ ' ] , X' [J^^] ) , 

where yj^ i s almost c e r t a i n l y a component of X^ or at least of X^^li^ ih ̂ j j ) ^or some 

other micro-law i n (27). Then as a spe c i a l case of fusing selections from law-ensemble 

(27) into a single system equation (28) by Input Expansion and Output Compounding, 

we can envision c o l l e c t i n g a l l form-(27') micro-laws for the same C and f into a 

single compound law 

(37) In C, Yf = $(Y,Z) 

of t o t a l micro-system dynamics for objects of t h i s kind. I t w i l l be p l a i n that input 

compound [Y,Z] here comprises a l l components of a l l [X'? i u the form-(27') laws 

combined i n (37), partitioned between components that are endogenous ( i n Y) and-ones 

that are-exogenotiS'{in.|).^^^ 

Technicalities of how (28) subsumes (37) are unimportant here; we simply want 

to start with a formalism for a complex system's micro-dynamics whose cogency has 

already been explained and whose import for the system's molar behavior i s perspicuous 

as a special case of (29a)'s supervenience upon (28). I f the preceding paragraph 

seems l i k e sleight-of-hand to you ( i t does, admittedly, skim b r i s k l y over assorted 

i n t r i c a c i e s i n the locus structure of micro-laws and the parts-composition of macro-

objects), note simply that micro-output compound Yj i n (28) might w e l l have been 

selected to have t-derivativ© eG«g><^^iSn Yj = Yf for some subtuple Y of Xj under 

successor-function f on C; whence taking Z to be the remainder of X i , and algebraically 
~ ~ /\

Jjearranging $ j ( - j ) $(l»Z), converts (28) into (37) with a s i m i l a r conversion 
entailed for (29/29a). 

Suppose, then, that compound objects of kind C have micro-dynamics (37) which, 

to emphasize what supervenience can lose, we also f e e l free to i d e a l i z e i n a l l helpful 
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•^^^Suppletnentary Y-growth source Z In (37) needn't be s t r i c t l y exogenous throughout, 
since i t may well include some system-state dimensions at p r i o r lags. That i s , 
when rY;o7 and rj;i»l determine r Y ; f (s)"! under (37), any of the micro-system events 
{ryj^;I"Mii)1i i n any r-step f-pre^ecessor of £ (r = 1,2,...) i s i n r Z ; ^ ! i f i t would 
otherwise have effects on T Y j f ( s ) ! unmediste4 by r Y j j f l and rZ;£T for a narrower 
choice of Z. Howevsf j we have nothing to gain here by making such hysteresis 
p o s s i b i l i t i e s notationally e x p l i c i t . 
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respects save dimensionality. In p a r t i c u l a r , l e t us take (37)'s exogenous input 
moveover 

Z to comprise only i d e n t i f i a b l e variables (no hard-core^^pStefMBacy) which 

controlled wholly by p r o x i m a l f a c t o r a outside the system ( i . e . , are ^pt a43tM&naliy 

itjdriuelieei^l^: I lags) and indeed can either be held constant ( i . e . , e f f e c t 

i v e l y n u l l ) by human intervention or have only ne g l i g i b l e effect on Y-growth supple-

mental to the endogenous effect i n 5§(Y,Z) of system-state Y. We can also presume 

that each component function i n system-growth transducer $ i s epistemlcally 

docile i n the sense that when wfe make e x p l i c i t j^jj's input-ezpansifen eomposition 

»s-^^(Yj,J) s^g^ j^|^^(j,;2)> wllsj^-^ the Cenpipiept-selectsr f v ^ out of 

total-input array <Y,Z> just the components therein that have non-null weight i n 

;^lj(l>Z), the argument passed on by Oj^ to i s only a small fragment of <Y,Z> while 

fi^ i t s e l f i s a computationally simple function with high inductive a c c e s s i b i l i t y . 

And to provide for long recursions on (37) i n continuant G-things, we also l e t (37)'s 

domain-stability be a r b i t r a r i l y high, i . e . , the f-successor of almost every C-object 

i s also i n C. 

Despite a l l these i d e a l i t i e s , however, micro-dynamics (37) may s t i l l be 

humanly incomprehensible as a whole. For when t h i s describes the workittgs p f a l l 

componemts^itidividuated by a s u f f i c i e n t l y fine-grained parts-parsing of C-kind = 

objects, the number of dimensions i n micro-state array Y w i l l be astronomical, 

vastly greater than any l i s t of variables we could ever i n practice itemize one 

by one, or recognize separately i n any written equation whose input variables 

include a l l of Y. Nor could we often compute system-state t r a j e c t o r i e s under 

recursions on (37) even when i d e a l i z i n g Z as n u l l implies that a continuant £-thing*s 
A 

succession of Y-states i s per f e c t l y predictable under (37) from that thing's i n i t i a l 
A 

Y-state. (This computational i m p r a c t i c a l i t y generally remains true even when we 
A 
are able to verbalize (37) by the compressive devices sketched i n Note 2, below.) 

Not? 1, The number of endogenous/exogenous dimensions i n (37), or i n any 

other law-system, can be made a r b i t r a r i l y small by formal t r i c k s which, however. 
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compensatorily complexify even the simplest components of $ beyond a l l human 

comprehension. (One simple i l l u s t r a t i o n i s the one-one transformation that 

maps any integer-pair inQt^^y^^^^^^^^^: expansion ;tpk-,4aj^ = (k - k^kt 

each Sjjj^ either 0 or 1) into the single integer J^j^Sgj^'^^^ + c ^ j ^ * ^ ^ ^ ^ ^ ) . Here 

and elsewhere, I presuppose that any *law with which we are concerned a r t i c u l a t e s 

dimensionality i n whatever natural fashion l a r g e l y maximizes i t s transducer's 

inductive a c c e s s i b i l i t y . Correlative to t h i s point i s acknowledgment of our need 

for theories of dimensionality optimization—which indeed may already e x i s t i n 

mathematical l i t e r a t u r e gf which"X am personally unaware, 

Note 2, Given that the dimensionality of Y = [y^,y2»...] i s enormous, you 

may w e l l wonder how we can s t i l l view (37) as schematizing a verbal statement of 

C-kind lawfulness. Suppose, for example, that the number of Y-components i s 

100,000 (which i s s t i l l many orders of magnitude less than what we expect of a 

finely-parsed macro-system), while for s i m p l i c i t y Z i s n u l l . Clearly we couM 

never i n practice make much headway i n writing down «Veat;i3«ai- equation 

Zj^f = ^ i ^ ^ i * • • • »2]̂ oo,000̂  which ^ a ^ k - l n p a f e . 4 ^ i s \d ~ - -

-laMlvi<it©l^, aucjh^^ss^XaOO^p j i k s h ^ ^ f e j ^ - e faQvi^Yl"r=s i ( j ) t 

Nevertheless, we may be able to work out compressive symbolic devices that allow 

us to assert what i s equivalent to a complete l i s t i n g of 100,000'de^eradnate; - ~-

equatiotis/in 10©,091 well-specified variables each. F i r s t , although we cannot 

e f f e c t i v e l y verbalize a separate d e f i n i t i o n for each variable ŷ ^ to ŷ Q̂O 000* 

i t i s e n t i r e l y feasible for us to contrive a l i n g u i s t i c algorithm that converts 

any integer-name 'i' from '1' to '100,000' into a semantically adequate i d e n t i 

f i c a t i o n of the p a r t i c u l a r variable for which: ' y i ' i s our notational shorthand, 

(For communicative s i m p l i c i t y , I s h a l l henceforth equivocate between taking 

numerical indices i = V-,j^» to be on one hand de re integers and on the 

other the names for these on which we more l i t e r a l l y carry out operations.) And 

an equation i n 100,000 input variables can be e x p l i c i t l y verbalized i f i t i s 
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s u f f l c i e n t l y simple—e.g., ' i ^ f = Z^^^^'^^ a l b e i t t h i s s p e c i a l case i s 

rather too special to i l l u s t r a t e general strategies for p r a c t i c a l s p e c i f i c a t i o n 

of functions On spaces of enormous dimensionality. S t i l l , given the i d e a l i t i e s 

we are prepared to suppose for $ , ye may w e l l be able to define an algorithm 

that e f f e c t i v e l y maps any Y-component index i into (a) a small subtuple j of 

these indices and (b) an e a s i l y verbalized function J^lf from the range of Y's 
i ^ 

subtuple indexed by into the range of j^, i n such fashion that we can (cor

r e c t l y ) describe the 1th component function Zj^t - /̂ ^̂ -̂  ^^^^ i d e a l i z e d (37) 

as the one whose value for any Y-state Y = < Z^^,... jZ^qo 000^ value of 
fil for the small subtuple Y^ picked out of Y by indices j . . And i f we have a 1 - J i «1 
p a r t i c u l a r Y specified by some production device that carries any suitable index 

k into a computationally usable name for the kth component of Y, we can then 

e f f e c t i v e l y compute the value of for t h i s Y by f i r s t generating verbal i d e n t i 

f i c a t i o n of Y's subtuple Yj and then transforming t h i s by our method of computing 

into description of the number equal to ^^(lj.)» i . e . , of ^^(.Y)-

I'm not sure how clear I have managed to make any of t h i s , but i t s g i s t i s 

simple: Even when i t i s hopelessly impractical to write down every equation i n 

array (37), or even just one of them with each of i t s component variables named 

i n d i v i d u a l l y , there are nevertheless circumstances of nomic t i d i n e s s — h o p e f u l l y 

prevalent at l e v e l s of fine-grained moj^cularity i n natural systems—under which 

we can verbalize production rules that i n effect express the entirety of (37) by 

enabling us to name ar^ chosen component y, of t o t a l - s t a t e compound Y and say 

e x p l i c i t l y how y.f i s determined i n C by the fragutent of [Y,Z] that genuinely 

matters f o r t h i s . Unhappily, however, what such procedures for v e r b a l i z i n g 

comprehension-sized pieces of t o t a l system (37) do not generally give us i s any 

effective way to compute t r a j e c t o r i e s ( i . e . process sequences) on selected system, 

dltti^nsiSjj&v f yj^l^ û ^ i t e r a t i o n of system dynamics (37). For excepting highly 

special cases of strong subsystem decoupling, even with Z s t i l l i d e a l i z e d as n u l l 
A 
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the dependence of y^f*" upon Y i n Jif = | ^ ( Y ) gives non-null weight to an increas-
" even one eoaponent 

ingly large fragment of Y as trajectory length r increases; whence computating/ 

of $ ^ ( Y ) for a specified Y-state Y by any extension of our recipes for computing 

seleeted^; components of $ ( Y ) becomes unworkable for r much greater than 1. 

much less succinctly, It i s d i f f i c u l t to say precisely,jjrfhat i s required for a system's dynamics 

to be comprehensible; but that i s what we hope to get from molar abstractions on 

micro-systems too opulent for us to grasp as wholes. Suppose that Y^ = i7i^>y\2*" 

i s an array of molar variables over C-kind objects, a l l supervenient upon system (37)'s 

micro-state dimensions Y = [y,,yo,...], that i s small enough to be humanly manageable. 

And for motivation say also that array Y, has been selected, either by knowledgeable 
A J-

contrivance (as i n choice of sample s t a t i s t i c s by mathematically astute data analysts), 

by our natural h o l i s t i c perception of C-kind objects, or by explanatory induction 

from data on the former, to span some space of molar properties thatsseem especially 

salient i n our dealings with G-things. 

We need not presume that t h i s p a r t i c u l a r Y-j^-space contains a l l molar properties 

of C-objects for which we desire to account. Rather, Y, i s to b i t e off only so 

large a chunk of those as we can cope with i n one package; and i t s subscript 

signals our readiness, when not preoccupied with Y^, alternately to contemplate 

lawfulness i n other subspaces Yn, YQ, ... of C-objects' h o l i s t i c features as 

well . (E.g., each Yj might be an itemized f i n i t e selection from the i n f i n i t u d e 

of cognitive variables schematized i n Chapter 4-.) But we may assume without loss 

of generality that were i t feasible for us to work out p r a c t i c a l j o i n t dynamics 

for, say, [Yj^,Y2J, we would have chosen Yj^ to include a l l Y2-components i n the 

f i r s t place. 

Then for each jj^ i n Y^, whether we know i t or not, there exists an abstractor 

function £̂ ĵ . on Y-space such that yj^j^ = [jgjj^Y], -(Presumably^ g^j^(Y) gives n u l l ? * 

weight to jaaany components of t o t a l micro-state Y; but i t serves no point here to 
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make E-ĵ ĵ 's p a r t i c u l a r a l l o c a t i o n of indifferences notationally e x p l i c i t . ) Putting 

-1 "def ^&H*^12*"'^ s t r i n g of these abstractors allows us to write simply 

I I =def 

and observe that application of G-ĵ  to both sides of (37) leads by Output Abstraction 

to 

(38) I n C , f ^ f = % ( i ( l , Z ) ) 

= $ i ( G i ( l ) , G 2 ( Y ) , Z ) 

= $ i ( G i ( l ) , G 2 ( l ) ' % ( ^ ) ) 

for some Sjobfunctions Cf'ĵ , J ^ , G^, and G^. The second l i n e of (38) i s an algebraic 

reorganization of the f i r s t that always exists f o r many different-compound abstractors 

-2 °" Y-space supplementary to G^, allowing us to opt~fpr;:f choice thereof that 

minimizes the importance of G2(Y) i n (38). And (38)'s t h i r d l i n e isCa reorgani

zation of i t s second as ^j^( , , ) = :J'̂ ( , ,G^( ) ) from some pleasing choice 

of G, out of the many abstractor arrays on Z that can accomplish t h i s . 

|TO appreciate the scope of p o s s i b i l i t i e s for (38)'s reorganization on T, 
A 

note that any choice of compound function Ĝ ^ has a Y-complement G^ = <£2|̂ »£22* *' *^ 

indeed i n f i n i t e l y many of them--whose compounding G^2 ~def ^-1*~2'^ with G^ i s a 

one-one function on Y-space. That i s , G-ĵ 2 has an inverse G^g whereby, for any 

Y-state Y, g J 2 ( % ( I ) , G 2 ( Y ) ) = Y. (This holds even i f , to avoid t r i v i a l i t y , we 

impose the non-redundancy requirement that no function of G2(Y) i s i d e n t i c a l 

with any function of O^ij).) Then $ ( Y , Z ) = $ ( G ] [ J ( G ^ ( Y ) , G 2 ( Y ) ) , Z ) , fi-om which 

(38)'s second l i n e follows by taking G2 to be any ^[-complement of G-ĵ  and putting 

^ { ( - _ , — , _ ) =def %(i(£i2^_-._)»_))- Moreover, with i n s e r t i o n into G^(f( )) 

for guidance, an omniscient mathematician could choose among S^^a a f t ^ n s a l i v e 

Y^o^slemenls t© .sc*e-ir'*l*s»̂ iaiBiSiizfr̂  ©i;^S)^;&^S^!j3(i^ 

r e ; ^ i v e :t© that of G.j^(Y)^: pmciaely '5 
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obacure here beyond saying that the i d e a l i s for GgCl) to make no difference 

whatever therein. Almost c e r t a i n l y can be chosen to give at least some 

components of 02(1) n u l l weight i n $'.[(%(2),G2(l),Z). So without loss of 

generality we can waive presumption that G^ i s a complete Y-complement of Ĝ  

and s t i p u l a t e instead only that i t i s some meager f r a ^ e n t of^one s u f f i c i e n t 

for the reorganization shown, while 9!{ i s correspondingly redefined to exclude 

input on Y-space axes that are irrelevant to Once the values of G, ^ 1 
and G2 for Y are given. Note also, however, that were our omniscient mathematical 

consultant to pick out the G2 that best helps us to understand Y^-dynamica i n 

G, he would consider the conceptual/computational s i m p l i c i t y of the resultant 

to be more salient than the bare count of ;dlme"nsiotit In Sg^J^* 

fFor s i m p l i c i t y , I have taken the cptBiensMien"^^^ 

functions of Z alone. However, for closer study of molar dynamics aeknow-

ledg^ing styles of residuation favored by data^analytic practice, we,wouljt:, 

need to replace G (Z) i n (38) by a pair ^G,(Z),G.(Y,Z)> of compound abstractors 

i n which the second comprises residuals l i f t e d j o i n t l y from the system's 

endogenous and exogenous micro-variables. You don't want to hear about suck-

t f c t i n i e a l i t i g s j and since they don't r e a l l y matter here I'm happy to oblige you. ]] 

Equation (38) achemati|ies a eo^pOUftd Bieronaolar process law that t e l l s how 

the micro-state and micro-input of any C-kind object Q determines certain facets of 

the micro-state patterning i n o's f-successor. And to complaile^^lLtcsetion e f ^ 

full-blooded mojar dynamtea for Y j i n C, we need only-introduce molar variables 

f2=def ^2^1) ' l = d e f ' 

as staterpsttern/lnput-jgtt^eriP suppliments to Y-r to obtain by Input A b s t r J e t i o i Y 

that-^V: - V - - - • , 

(39) In C, Y^f = ^ ( i i , l 2 ' i ) - • 
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It should be clear that there are enormously many alternatives for [YOJZ] i n 

(39) given a fixed (37) and Ŷ .̂ i B ^ r a o t i c e , we choose th©Sfi;»aiBlŷ  to maximize 

the conceptual d o c i l i t y of molar system (39). Beyond that, our metatheiretical 

standards f o r optimal [12,5] should also want the corresponding i n (39) to be, 

or at least well-approximate, a causal transducer for Y^-growth i n some molar-

causality structure inhabited by -events. But that desideratum must perforce go 

unheeded u n t i l we learn more about the nature of molar causality. 

The generic derivation of molar dynamics (39) from i t s micro-underlay (37) 
s p e c i f i c 

t e l l s us nothing about (39)'s d e t a i l s i n'^r^lous i i s B s t a n i ^ those are 

precisely what determine cpmprehensibility ±n W^^^e^^^^wt e0e. But l e t us consider 

the aJ^ernativBSifor ŵ  could r e s u l t , again f o r s i m p l i c i t y treating exogenous 

input Z i n (39) as n u l l or f u l l y under our knowledgeable control. Most i d e a l , 

obviously, i s for ^2 ^n (39) to be n u l l , while Yi i s of small dimensionality on the 

order, say, of 10^ or less with each component function i n computationally 

simple. However, though we can always choose ?T to contain as few dimensions of 

micro-state patterning as we please, nothing i n the l o g i c of (37)'s supervenience 

upon (37) favors an easy or ne g l i g i b l e Y2. So what happens to (39)'s i n t e l l i 

g i b i l i t y i f i t comes up short on either of these ideals? 

For One, even with Z n u l l , a l i t t l e complexity of ^ or Ĝ^ can e a s i l y make 

any one component transduction - ^ i k ^ - l ^ (39) largely incomprehensible. To 

begin, observe that even when $ i n (37) i s sparcely interconnected, that i s , with 

each j^jj therein giving non-null weight to only a small fragment of i t s argument tuple, 

Host'eoBpOTjenta of Y-j_ are apt to have some e f f e c t in-«aeh ̂ ^^^^(Yj^). (This i a because, 

any given y^^ i n Y^ generally has non-null weight i n ^ i ^ ^ l i ^ any micro-state 

dimension i n Z^.^*^ e f f e c t i v e abstraction base contributes to growth of any micro-

variable i n the effe c t i v e abstraction base of y^j^.) Yjgt only modest nonlinearity 

i n functions of more than a few e f f e c t i v e input components—and i t takes a very 

special Ĝ  to preserve l i n e a r i t y i n "i*, even i f nature provides i t i n (37)—may 



-1701---

well put-such functions beyond human management. 

"Linearity" here i s not just )̂ (2]̂ -ĵ ,Z2̂ 2'* * * ̂  ~ -0 "̂̂  -1^11 ^ -2^12 

co e f f i c i e n t tuple <SLq,^2_*^2* " ' ^* ^^^^^ paradigm case. Any binary 

operator having properties of a kind with those that give arithmetic addition 

i t s mathematical power generates variously weighted composites of input tuples 

that also count as " l i n e a r . " But roughly speaking, for to be l i n e a r i n 

any concatenation operator #, both $ and G-^ must also be l i n e a r i n ^. 

For example, ar rth-degree polynomial i n a e f f e c t i v e components i s the parameter-

weighted sum of (r+m)j/rlml d i f f e r e n t products of these components taken r or less 

at a time—which for m = 50 i s 1,326 just for a quadratic (r= 2) polynomial, 23,4.26 

for a cubic (r = 3), and 316,251 for a quartic ( r = 4 ) . Repeated computations on 

t h i s scale become a p r a c t i c a l problem even for modern supercomputers—and low-degree 

polynomials are among the easiest nonlinear functions. (For contrast, imagine t r y i n g 

to compute your Shirt's degree of Gheckeredness under some completion of the d e f i n i t i o n 

sketched for t h i s measure on p, l62f.) But worse i s the epistemic intransigence of 

such functions: Even i f you have large-sample data on and \\i ^or example, 

how accurately would you expect to estimate the c o e f f i c i e n t s i n li]^ - ^ ^ i k ^ - l ^ 

contains 50 components i n which / ^ j ^ i s a 3rd or 4th degree polynomial? To be 

sure, theories of I,-phenomena can impose enough constraints on the parameters i n 

your nonlinear /•̂ ^ to put these within reach of e f f e c t i v e empirical estimation. But 

we must expect that to be rare, at least for theories of merit. And i f some of ^^^'s 

components aren't even polynomials or other compositions of c l a s s i c a l l y simple 

functions, our task of e f f e c t i v e l y i d e n t i f y i n g these becomes nearly insurmountable. 

To be sure, a component -̂̂ ^ of that i s f a r beyond our means to specify 

exactly might nevertheless be decently approximated by one within our praxis. But 

the errors of such approximations are tantamount to (39) 's containing supplementary 
A/ 

growth-sources Y2 that are not a l l null—^which i s the other comprehension problem 

for (39). 
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It i s quite beyond reason that we should ever encounter a form-(39) molar 

dynamics i n which Yp i s s t r i c t l y n u l l , even though we have some f a i n t s t a t i s t i c a l 

hope (wait for i t ) that t h i s might be v i r t u a l l y so. But under the circumstances 

envisioned here i n development of (39) from (37), supplementary T^^-growth sources 

Y2 are mainly residuals, i . e . , factors whose i d e n t i t i e s are unknown or, more import

antly, whose determinate values i n p a r t i c u l a r instances can be ascertained only,: L 

i f at:all-, % post-hoc inference from the very effects that these residuation events 

are invoked to explain. Present discussion stigmatizes ?2 as '^o^P^i'SJj'g J^st^^^^-

residuals because we have already: stipulated that were some to be a Y^-component 

that we are able to i d e n t i f y i n one of the ways that give us Y, and can thereafter 

make e f f e c t i v e l y e x p l i c i t i n our account of Y-j^-dynamics, y^ would already have been 

included i n the Yi-array. In r e a l l i f e , of course, study of dynamics for a fixed Y, 

might well disclose certain additional system-based YT-growth sources with which Y, 
A X X 

can then be augmented. But on pain of exceeding our comprehension l i m i t s , such 

cycles of Y-|^-expdnsion cannot continue i n d e f i n i t e l y . 

When Y2 i s epistemlcally a r e s i d u a l f o r us i n (39), however, i t follows that 

even i f we have a computational praxis for each component function i n ^j.* "® cannot 

in f e r Yj^f(ol from Yj^(o) and Z(o) under '̂ •̂  but can only derive a c r e d i b i l i t y d i s t r i -

bution for Y^^f(5) corresponding to the various credence-weighted p o s s i b i l i t i e s f o r 

how the blank i n i J ^ ( ? ^ ( o ) , ,Z(o)) might be f i l l e d by £'s Y2-standing. Under 

suppositions of the sort by which s t a t i s t i c i a n s wring residuals out of molar data 
patterns i n s t a t i s t i c a l samples (see p. 95a f f . , above), we can t r y to persuade 

A/ , . ourselves that Y«(o) should d i f f e r only n e g l i g i b l y from some constant or, more 
A 

generally, from o's value on some well-behaved function 6 of lY,,Zj s p e c i f i e d by 
- AX /| 

a small number of i d e n t i f i a b l e parameters. From there, wS could coriclude.-that' 

^lill,l2»^) i s well-approximated by $![(Y^,Z) =^^^ <}'3^(11,9(1-^,1),z')~which i s 

i n effect a case of (39) wherein ?p i s n u l l . Unhappily for molar tidi n e s s i n r e a l 

macro-things, however, (39)'s supplementary sources Y2 are not at a l l random i n 
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any pntological sense, but have a dynamics of t h e i r own i n C entailed by (37) and 

abstractor array Gg. And i t seems implausible that Ygf = G2($(y,Z)) would often 

l e t any function of [Y-,Z] well-approximate Y? i n C, even though, to be sure, i t i s 

certainly possible that the complexity of t h i s system induces Y2 to behave as s t a t i s 

t i c i a n s find comely i n residuals. (To my knowledge, we have no systems theory as 

yet on conditions that might promote t h i s happy outcome.) We must expect, then, 

that we w i l l seldom have reason to concentrate our guesses at re s i d u a l YjCo) for 

any G-object 0 i n a small sector of Y2 s range; whence i f the weight of Y2 i n 

î£(j2) = 'I'l (̂ 1 (£),^?(£),2(o)) i s as large as we must fear prevails i n molar systems, 
A X A X A*- A 

the reduction i n our uncertainty about ^•j^f-'^(o) (r = 1,2,..,) afforded even by an 

efffotitely computable (39) from knowledge of Y,(0) and our control of Zf^~^(£) (r = 
A^ ~ A~ ~ 

1,2,...) becomes negligible beyond a trajectory length r so b r i e f as scarcely to 

matter for our dealings with C-things. 

Yet not a l l i s l o s t for manageable Y-j^-dynamics when ^2'^ r o l e i n (39) i s 

appreciable. There may wel l be certain values Y2(. of such that i f Cy^^ i s the 
/V . / > / . - • 

largest subtoliatn of S Such that Y2 ±% quasl-eo»stant at^^Yjg i s , the doaain-ostistrletlon 
(see p. 82a, above), " 

of (39) to CY^^/^not merely i s t h i s domain-constricted molar dynamics i n t e l l i g i b l e 
but i t s domain-stability l e t s t r a j e c t o r i e s on Y^ often continue i n G^2c enough 

NY l\e . 

to allow diagnosis that the spec i a l Y-j^-dynamics instated by Y2(_) = 12^. are l o c a l l y 

i n force. We can best leave t h i s point's c l a r i f i c a t i o n and SLese significance to the 

more s p e c i f i c example taken up next. But the general idea, that s p e c i a l l y patterned 
molar 

micro-conditions can set up orderly/processes that f a l l apart when th e i r ephemeral 

supports decay, has already been n i c e l y i l l u s t r a t e d by our Law of Shadows, p. 45ff. 

I f mental attributes are indeed grossly h o l i s t i c abstractions from the micro-

states of neural complexes, as I have urged with scant o r i g i n a l i t y , present re f l e c t i o n s 

on (37/39) forbode meager returns from the s c i e n t i f i c study of mind—at least i f 

domain-stable process laws are what we seek. The success of f o l k psychology i n 

conducting human a f f a i r s i s evidence enough that cognitive variables enjoy some 
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appreciable degree of causal regularity.-''' But we have l i t t l e assurance that t h i s 

35contrary to modern philosophy-of-mind nqrthology (see, e.g., Churchland, 198 , p. 
f o l k psychology gives us v i r t u a l l y nothing worth honoring as a lay theory of mental 
functioning. Rather, i t equips us with an extraordinarily r i c h repertoire of i n t r o -
spectably applicable concepts adjoined by well-trained i n t u i t i o n s for t h e i r usage on 
pa r t i c u l a r occasions. A theory of s o r t s — w i t h enormous residuals and of dubious 
coherence—undoubtedly lurks somewhere within these usage propensities. But f o l k -
psychology suggests no *laws of thought/action whose ceteris paribus disclaimers 
don't largely t r i v i a l i z e them; and i f you are honest with yourself you must confess 
that you can't verbalize any decent conjectures about mental r e g u l a r i t y e i t h e r . 
Even so, your commonsense expectations about other people, based on your i n t u i t i o n s 
about what you would think/do were you to be i n what you surmise i s the other guy's 
(pa r t i a l ) state of mind, generally come off reasonably w e l l . 

can be refined by s u f f i c i e n t e f f o r t and SLese sophistication i n t o recrnrsive/dynamic 

mental systems having much more p r e d i c t a b i l i t y than commonsense mentalistic i n t u i t i o n s 

already enjoy. Arguably, most mental r e g u l a r i t i e s now i n our ken manage to give 

cognitive abstractions s i g n i f i c a n t purchase only by presuming strong domain restric*^ 

tions scarcely less f l e e t i n g than those under which demonstrations of l i g h t i n g 

p r i n c i p l e s find applications for molar descriptors l i k e 'shadow length' and ' l i g h t -

iouroe-poaitlosiA. V 

chflleTig? of Physical picturing p r i n c i p l e s : Two h e u r i s t i c s . 

Bemoaning the s c i e n t i f i c recalcitrance of molar-pattern dynamics i n the 

abstract conveys l i t t l e sense of t h i s problem's SLese r e a l i t y . That can best be 

acquired through e f f o r t s to formulate molar r e g u l a r i t i e s with appreciable domain-

s t a b i l i t y for p a r t i c u l a r physical systems whose micro-mechanisms are w e l l understood. 

Although Chapter 2's Law of Shadows i s a clear case i n point, i t s extreme s i m p l i c i t y 

lacks evident p a r a l l e l to molar psychology. Much closer i n that respect, or appar

ently so, are certain commonsense picture phenomena that seem e n t i r e l y open to our 

understanding, yet are i n s t r u c t i v e l y elusive to subsumption under domain-stable 

molar laws. Although these may at f i r s t seem digressive, I s h a l l t r y to convince 

yau that cognitive psychology has much to leam from them. 
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Heuriatie l a . Fig^rQ/grou^^ p ^ ^ r p l ^ B ^ ^ ^ s a ^ ^ 

Within recent years, computer-animated graphics have become an increasingly 

popular Inatrtaient of education and entertainment. Let us c a l l a sequence of display-

screen images so produced a cartoon process, with the understanding that t h i s i s to 

be a discrete ( i . e , integer«>indexable) series of displays, each a synchronic config-

Tsration of colors/brightnesses over a bounded two-dimensional surface, such that 

(a) each display i n the sequence seems la r g e l y I d e n t i f i a b l e by cwamonsense descriptions 

of shapes, colors, sizes, positions, e t c , and (b) progression from one display to 

the next i s controlled by a well-behaved underlying system dynamics which may or may 

not include running input disturbances controlled by a human operator. Examples 

might be the progression of pictures i n a video game, or rot a t i o n of an i n d u s t r i a l 

drawing through a series of perspectives and scale adjtUitments, or the view during 

a f l i g h t simiilation, or a l i n e figure evolving through a programmed i t e r a t i o n of 

tranaformations. For a p e c i f i c i t y , l e t us further declare the display screen to be 

an Di-by-iij matrix of evenly spaced p i x e l elements jv^^^'- 1 = 1 * k = l»*>>>&p?> 

each of which at each stage t of the process emits l i g h t at an independently adjustable 

int e n s i t y on each of three fi x e d wavebands. The s p a t i a l relatione among pi x e l s 

which are an important part of the micro-system's assembly structure, are also s t i p u 

lated to remain invariant across stages of our display process. Nbw: To what extent 

]|Qd[S£ wb§i bpvmdQry pffl4itipnp SSR W£ a c t u a l l y S Q I into words t ^ '^YH'^r^^ff aolar 

cartoop txrocespe?? I f we prove unable to formulate well-SLesed molar r e g u l a r i t i e s 

even under such i d e a l l y controlled and epistemlcally transparent cirouDstances, 

confidence that we know how to get on with a science of mind can only be dismissed 

as a fatuous fantaay. A l t e r n a t i v e l y , we may f i n d that working through the far-fTom-

t r i v i a l d e t a i l s of these comparatively simple processes—which are about as t i d y as 

real-world pattern phenomena ever g e t — w i l l educate us i n the general SLese d i s c i p l i n e 

and special pattern-theoretic understandings we need to make r e a l progress i n molar 

psychology. I am s t i l l hopeful f o r the l a t t e r . 
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To begin, observe that any one cartoon process should be straightforwardly 

subsumable under system-dynamics schema (37)-(39), though we s h a l l also want b r i e f l y 

to p a r t i t i o n the micro-system t o t a l i t y of state dimensions as Y = [Yn.Yy], with Yi 

comprising just the components of Y that are i n ? i 's e f f e c t i v e abstraction base. 

Each member of domain C i n t h i s application i s a compound device-stage o = ^ - a t - t 

of a s p e c i a l l y prepared kind C whose parts include pixel-stages [Si^y^ - P j j j - a t - t | 

together with stages of assorted microchips, wiring connectors, etc., which we need 

not itemize. The subarray Y-, of Y i n (37) whose states constitute the actual displays 

in a cartoon process i s = [y^**jk' ^ ~ ^>^*^' 1 ~ l»«««»ni; k = l,,..,n2], where 

y f ' LmninanCQ-at-the-hth waveband i s a l o c a l variable over pixel-stages, and module 
A " 

selector maps each C-kind device-stage s-at-t into i t s j k t h p i x e l at t . The 

remainder, Yg* J ~ '•Jl'Ia-' ooJ^P^isas whatever variables are needed to complement 

Y-ĵ  into dimensionalization of the micro-system's t o t a l state-space, e s p e c i a l l y trans-

mission thresholds at various junction gates i n the system's micro-circuitry. Z dimta 
A 

sienalizes iniJdt from the system's user, together with residuals that i n t h i s case 

should be n e g l i g i b l e . And the t o t a l micro-state Y(o) (= fYj^(g),Y^.(j2)>'|,of each-

C-kind device-stage o = s-at-t conjoined with s's input Z(o) at t i s carried into 
the micro-state Yf(_g) of o's immediate successor f(o) = s-at-t+1 by some transducer —̂ — — _ 

that has been engineered to impart certain desired molar behaviors to kind-C 

systems even though we would f i n d i t insufferably tedious to write down a l l the 

specifics of eompouAd equation Yf = ^(Y,Z). 

I Note 1. For many choicea of excursion step f's temporal span, pix e l - s t a t e 

dimensions Y, may seem to qu a l i f y only as outputs to which $ gives n u l l weight 
A i 

in the system dynamics. That i s , one may question whether the state of ®* i 

i s s t r i c t l y a causal contributor to Pjj^'a state at t+1. (For example, the d i s t i a c 

t i v e luminance of each p i x e l may usually p e r s i s t as a decay function of i t s l a s t 

excitation from i t s off-screen control, but be overridden every few micro-moments 

by another control pulse. What we want to say about the auto-regressive aausaU 
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force of one p i x e l stage for i t s successors one or more control-pulses l a t e r i s 

problematic.) But i n any case, Yi correlates so highly i n C with certain micro-

state dimensions Y* which are unquestionably sources of Y^^ (e.g., Y j might be 

central-processing variables that set control pulses for the p i x e l array) that 

for study of the system's behavior i t i s most convenient to treat Ŷ  as a svirrogate 

for Y* 
'\
[j o t e 2, As envisioned here, the micro-state of C-kind system s at discrete 

time (stage) t i s i t s e l f a molar abstraction from even f i n e r l e v e l s of molecular-

i t y . For example, p i x e l g . ^ ' S t - l occupies a s p a t i a l region, each smaller part 

of which has i t s own spectrum of l i g h t emissions. And i f the temporal displace

ment (excursion step) between fi-at-t and s-at-t+1 i s taken large enough to allow 

each p i x e l component of s to receive a new control pulse between t and t+1, 

transducer $ derives by Mediated Composition from a c-series (cf. p. 69) of 

serial-processing steps e x p l i c i t l y designed by the system's engineering. But 

just how the value of each component of [Y,Z] for s-at-t supervenes on the micro-

micro-stata/input of s - c i r c a - i has no relevance here. J 

As we a l l know, a main reason why a carteon process runs o f f one way rather 

than another i s the programing which has been put into the system's memory store 

prior to activating the display sequence. Programmed memory can be viewed either 

as the state of a subtiqple of system variables that are responsive just to a special 

subtuple of input dimensions which remain constant throughout each rtm, or as domain 

preconditiona that d i f f e r e n t i a t e cartoon generators of one s p e c i f i c kind C from 

another. We adopt the l a t t e r treatment for now, which i s to say that when i n t ^ p r e t i n g 

(37) i n the fashion just sketched as the micro-law of cartoon animation for device-

stages of kind C, we envision that (37) derives by Strong Domain Constriction (cf. 

p. 82) from a broader cartoon-generation law 
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for wftich (a) C i s a stAdomin of C*-d©fined by a_4)articular fixePd state WQ on certain 

additional variables W that specify programning and mode of opeTation, i . e . ) 

"def ^ -* excursive successors f^(o) (r = 1,2,...' 
^6 

of £, event fW;f''(o)*I i s causally independent of event r[ji,Y2»5^ Condition (fe) 

3%'ormalism (40) does not s t r i c t l y capture the design of modem programmable computers, 
at least not i f each component of [Y2,Z,W] i s taken to describe condition alternatives 
at one pa r t i c u l a r location i n the mi c r o - c i r c u i t r y . For extant computers don't reserve 
a fixed subset of registers exclusively f o r program storage, A more technically 
accurate version of (40) would envision a t o t a l array of micro-state variables 
additional to display array Y^, and say that a "program," roughly speaking, i s a 
part i c u l a r s e t t i n g W on swne subtuple Wjj of Y| such that i f ^)^io) = W for any £ i n C*, 
^{jf (o) W only i f a special reprogrammdng input i s received by o. But once ^^^(a) 
i s made to d i f f e r from W, Wj^(o) can be affected by components of J ^ i s ) additional 
to W|jf (o) while some other setting W' on some (generally) other subtuple Wjji of Y| 
takes over the role of f(o) ' s "program." Complicating formalism (40) to acknowledge 
t h i s t e c h n i c a l i t y would for present purposes be u t t e r l y pointless. 

allows us to presume—as true of computers i n f a c t — t h a t i f device-stage o = jg-at-t 

i s of s p e c i f i c cartoon-generator kind C, the programning Wf(£) i n a'a immediate successoi 

seldom d i f f e r s from Vis) snd hence that f(fi) = s-at-t+l i s almost always also of kind 

C. That i s , i n i t s fixed-program-cartoon-generation interpretation, micro-dynamics (37) 

has high domain-atability: I t s recursive application to the successors l^io)} of any 

particular i n C can usually be continued through a long sequence of stages before 

reaching an |5(o) that has been shif t e d by program changes, power l o s s , or other 

exogenous disturbances either i n t o some subdomain of C* other than C or outaide of 

C* altogether. 

Nbw that we have made so good a st a r t on d e t a i l i n g how the micro-behavior of 

real-world cartoon generators can be e f f e c t i v e l y described by SLese formalisms, our 

most natural next step might seem to be a r t i c u l a t i n g the t - d e r i v a t l o n a l character of 

central-processing variables Y_ and input controls [Z,W] to at least the l e v e l here 

sketched for p i x e l array Y-̂ ,̂ followed by some sp e c i f i c s of the assembly/micro-causal 

structure from which (40) i s put together. Indeed, you w i l l f i n d that i n s t r u c t i v e 
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to t r y On your own, either by exploiting your technical knowledge of computer hard

ware to s p e l l out what the architecture of a t y p i c a l cartoon generator i s r e a l l y 

l i k e , or, lacking such expertise, speculating what these d e t a i l s miebt be. But 

present concern i s only for what may be sayable about the dynamics of a cartoon 

process i n everyday molar terms, without attention to the behavior of in d i v i d u a l 

pixels much less to that of t h e i r c o n t r o l l i n g m i c r o - c i r c u i t r y . 

More s p e c i f i c a l l y , our main task i n Heuristic l i i s simply to conceive 1 

fit I d l i ^ ^ S i s i ^ f f l S l a r display varj^bl#s,' a-d^riY^c|. from t f e ^ ' ^ e B a s l f r ; Y ^ ^ x ^ m . 

migrg^stat^ i ^ g n s l o n s , whose r^spectiv^ values for anz device-stage £ demark pattern 

<bg\rt?Ugnff £a« Ji(j2) SL ^ MMM ^LSJSSA Sai. teZ ̂M i W l l i t n f t Z l l M l perception. 
- • i I.........u.,., I. ,. ,, A.r: . ^ 

Note that although each value Y-j^ of micro-variable array = [... , y | i i j j ^ , . . . ] 

i s only a {3,r^2.*^2^~^^^^^ °^ numbers, the complete property Having-valijg-Y^-

of-Y-, on domain _C* ©•̂ corporates not just p i x e l luminosities but also t h e i r 

s p a t i a l d i s t r i b u t i o n by vir t u e of the f i x e d p i x e l geometry b u i l t i nto the 

translocation functions i^^y-l that pick p a r t i c u l a r pixel-stages out lof p a r t i c u l a r 

C*-objects. For th i s reason, any h o l i s t i c feature we perceive i n the display 

of any o i n C* should abstract from £'s having value J^dz) of Ŷ .̂ Were pixels 

i n C*-things to dart around l i k e f i r e f l i e s , however, with the module selectors 

constituting Y, perforce redefined to pick them out through some other part/ 

whole r e l a t i o n a l constancy i n C*, we could s t i l l get perceptible molar patterning 

out of Ŷ ^ i f t h i s i s expanded to include, along with the l o c a l (t-cor«>'^aStnosity 

dimensions ytfj^fV^, a fourth l o c a l variable y? whose value for each plafel-stage 
''•̂ ^ also be captured 

i s the s p a t i a l position thereof. (This momentary micro-structure can ̂  i n other ways 

Heuristic l b w i l l then consider, for one or two small subtuples Y, of such display-

pattern variables, what i t would be l i k e f o r some C-kind cartoon process on whose 

display Y-j^ supervenes to have a form-(39) dynamics i n which Y-j^f i s decently pre-
/>/ dictable from Y t . But the f i r s t part-Ts-hardest. 
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I f «• just of cartoon procMtos •ueh exhibited by the early Tidee 

games, i t might seem that the Gestalt t h e s i s , that perception always sees figures 

upon a ground, points to the optimal format f o r describing molar patterning. And 

t h i s may indeed prove to be the best we can do. But l e t us examine with some care 

how t h i s works out. Begin by envisioning a p i x e l display that i s a homogeneous color 

f i e l d , say grey, except for one d i s t i n c t i v e l y colored f i g u r e , say a s o l i d red c i r c l e . 

(Ignore that a discrete p i x e l array cannot display perfect c i r c l e s . ) How might we 

predicate such a configuration of cartoon-generator stage a-at-t and treat t h i s as 

one i n a range of d i s j o i n t alternatives comprising the valuea of a molar pattern 

variable on which s changes from stage to stage i n orderly fashion? The easy f i r s t 

approximation i s 

iUl) ?-]^{ ,2.1*^2^ • 's display screen contains a s o l i d red c i r c l e , 3 cm. i n 
diameter, whose center i s positioned cm. above and X j 
cm. to the r i g h t of the display screen's center, 

wherein 'x̂ '̂ an̂ gi 'xg' are placeholders for names of numbers on the r e a l continuum. So 

long as, cartoon-generator stages of kind C display J^ust one jfigiap^ o r this r i g ^ ^ s o r t , 

s p e c i f i c a l l y a 3 cm, s o l i d red c i r c l e on a uniform contMstiog^aekground, Ul) defines 

a two-component numerically scaled Figtire-position variable Mhose domain includes C— 

i . e . , for each fi i n £ there i s f x a c t l y one noaber pair <I]̂ *22> El(£»l3^fl2)* 

MecilOTer, i f g-^fkiiid profraiMing i a of earJy video-gMie vlntim», t h i s v a r l a b i a ' a 

series of values for the successors of any given fi i n C w i l l manifest a simple 

dynamics that we see as predictable movement. 

But now introduce a modest increment i n display complexity: Suppose that 

our C-kind game-like programming allows simultaneous display of several colored 

figures, each of which may undergo process changes not only i n screen position but 

also i n s i z e , color, and perhaps even shape- Background color, too, might vary. 

Sow how do we characterize the perceptually s a l i e n t features of C-kind displays as 

the values of variables undergoing orderly change? 
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9vm before in s e r t i n g more than ono figure into C-kind displays, allowinf 

the figure to vary i n s i z e , color, or shape destroys (41)'a i d e n t i f i c a t i o n of a 

variable over C, insomuch as for many £ i n G there w i l l be a£ numbers <x^tZ2> 

that Pĵ (s,x̂ »2f2̂ * ^® °*'̂» °^ course, augment the class of predicates schematized 

by (4.1) with the anomalous al t e r n a t i v e , ' does not contain a 3 cm. s o l i d red c i r c l e ' ; 

but you can e a s i l y see that attempting to write n»lar dynamics i n C f o r t h i s anomaly-

expanded variable would be an exercise i n f u t i l i t y . A l t e r n a t i v e l y (though at bottom 

t h i s i s almost the same as admitting the anomaly), were we to write dynamics just f o r 

the subclass C' of C-klnd device stages whose screens do contain a 3 cm. s o l i d red 

c i r c l e , r e s t r i c t e d domain G' w i l l be so u n s t a b l e — i , e , , when si z e s , or colors, or 

shapes generally vary during C-kind cartoon processes, seldom w i l l a and f(£) both 

be i n C'—that dynamics i n G', too, would be worthless. 

The most natural modification of (4I) to accomodate v a r i a t i o n i n s i z e / c o l o r / 

shape i s a predicate schema something l i k e 

(42) ?£( >w,x,z,2): 's display contains a figure of shape w, color x, 
aize Y.t and pos i t i o n z, 

wherein 'w', 'x', ' j ' , and 'z' are placeholders f o r adjustable descriptions of the 

indicated sMrts whose spaeifies we ignore here even though d e t a i l i n g t h e i r altersatives 

l a teehnleally ratlwr J i t s n l i i ^ . However, with C-object« allofwad to exhibit multiple 

display figtires, (42) no longer schematizes a variable over C. For now P2( ,M,x»Z,z) 

can be simultaneously true of £ for a great many s p e c i f i c choices of <w,x,2,z>. Thus, 

£ might contain a 3 cm, s o l i d red c i r c l e i n i t s 1st (upper-right) screen quadrant 
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and a 2 cm. s o l i d green star i n i t s 3rd quadrant, both surrounded by a large hollow 

black square, etc, etc. In f a c t , whenever fi'a screen contains a 3 cm. s o l i d red 

c i r c l e , i t also contains many smaller s o l i d red c i r c l e s , squares, stars, etc. nested 

inside the f i r s t . To be sure, we can banish the l a t t e r by l e g i s l a t i n g that to count 

as a "figure," a display region must be set off by appreciable color contrast across 

a l l i t s boundary points; but that, as we s h a l l soon note, i s draconian. 

Defining molar display variables i n terms of figures that are not by f i a t 

singletons apparently requires us to use some variant of format 

. . . . f i n 's display") 

wherein (a) each ' i ^ j ' placeholder for reference to exactly one alternative on 

some feature dimension x^,, and (b) 'The fi<-thing displayed by o* Is a descriptor^ 

that, for most cartoon-generator stages £ of kind C, picks out exactly one figure 

i n a's display which, moreover, i s i n the domain of a l l feature dimensions x , 

x^,... . Examples might be 

(4.i|.l) The square displayed by has side length x̂ ,̂ color x^, and position ^x^jX^; 

(43.2) The blue figure displayed ^ t i 's 3rd quadrant has shape and size 

(4-3.3) The 2nd-largest hollow t r i a n g l e displayed by has size features <x^tX2»i^> 

[specified i n terms of side lengths and angles], and po s i t i o n <^»Sg»2^ 
[specified by the figure's screen coordinates and angle of r o t a t i o n ] . 

(43.4) The dashed l i n e displayed by has dash length ŵ , gap width W2» 
points <M3»Mi4> and <\l^,Vj^>, and curvature parameters ^ j j ^ , . . . > . 

It i s r e l a t i v e l y straightforward, even i f not often easy, to specify the alternatives 

ranged by each feature placeholder i n (43) as exhaustively d i s j o i n t over «<-things— 

which i s to say that i f comprises just those £ i n C such that £ displays exactly 

one «<-thing, we can define an m-dimenslonal compound variable = [x ,.,»,x,_] 

over by 

(4A) The value of XcK ^or ^2^1» • • • »2»an̂  ""def ^^(—»3L^1» *' • »2^m^ * 
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(Similarly, We can deflna compound r e l a t i o n a l variables , JeWy * etc., each 

component of which i s a dimension of r e l a t i o n s h i p between the -thing and ^^-thing, 

or among the o(-thing, /3-thing, and 7^-thing, etc.) Prom there, augmenting the 

range of defined by (44) with the anomalous value predicated by ' contains 

either more than one -thing or none at a l l ' makes a variable over a l l of domain 

C. But only O's subset i s i n X^'s regular domain—^which i s to say that the domain 

of any effective molar dynamics for kind-C cartoon processes whose state variablea 

include one or more arrays ^X^,3^,,..> defined i n fashion (44) i s not C but at most 

the intersection of ^C^,G^,. •. Even when C i t s e l f has high domain-stability, 

3^Technically, t h i s i s not altogether true. For to some extent, dynamics that allow 
t h e i r variables to pass through anomalous values can be contrived by t r i c k s of the 
sort overviewed on p. 113ff. But as a l s o discussed there, how e f f e c t i v e l y that can 
be brought of f i n practice depends greatly on the p a r t i c u l a r i t i e s of the application 
at issue. 

that of C^'^'C^^... may well be ephemeral. 

Let ua 9̂ 811 any compound variable defined as X^ i n (44) a t h i n g - s p e c i f i e r 
A 

whose (lMa?)^31|»itar i s description-schema 'the -thing displayed by '. How 

e f f e c t i v e l y we can write dynamics for a tuple of thing-specifiers over C depends 

greatly on how c l e v e r l y t h e i r delimiters have been chosen i n l i g h t of the C-WLnd 

micro-regularities. The complications that a r i s e here can best be appreciated from 

an example or two: 

Item. Suppose that C-klnd cartoon processes are progressions of molar changes 

that conoionsensically appear as two s o l i d red figures, a square and a circle» 

moving on a grey background i n orderly t r a j e c t o r i e s that occasionally i n t e r s e c t . 

Vfe would l i k e to treat these pattern changes as the dynamics of two thing-

s p e c i f i e r s , X^ and X^, such that the «<.-tbing i s the s o l i d red square, the 

/S-thing i s the s o l i d red c i r c l e , and the values of X^ and X^ give sizes and 

display coordinates for the square and c i r c l e , respectively. But what do 

delimiters 'the s o l i d red square displayed by 2' agd 'the s o l i d red c i r c l e ...' 



designate when the two figures run together, assundng that the area of overlap 

retains the color conanon to t h e i r noncoincident parts? I f we allow 'the s o l i d 

red square ...' and 'the s o l i d red c i r c l e ...' to pick out only display regions 

that are set off by sharp color contrasts at a l l t h e i r boxindary points, these 

delimiters lose r e f e r e n c e — i . e . , the values of and Jp become anomalous— 

whenever the display passes into what we see as an intersection configuration. 

Yet relaxing the distinct-boundary requirement on display figures reactivates 

the problem that the s o l i d red square (and s i m i l a r l y for other figures) displayed 

by £ has many smaller s o l i d red squares nested within i t , some having v i s i b l e 

boundary fragments coincident with part of the enveloping square's boundary, 

while the boundaries of others are wholly indistinct—^whence 'the s o l i d red 

square ...' again f a i l s at unique reference. 

Item. When 'the c<-thing displayed by £» r e f e r e n t l a l l y misfires because 

£'s display shows more than one <9C-thing (to keep i n t u i t i o n s c l e a r , say ones 

whose boundaries are a l l d i s t i n c t ) , we need to add a clause to the delimiter 

that picks out Just one of the c<-things displayed by o. (More pr e c i s e l y , we 
d i f f e r e n t l y 

want a tuple of delimiters ̂  • elaborated to individuate a l l of the ©(-things 

displayed by £.) Examples of such enrichment when '©C-thing' i s 'red square' 

might be 'the 3 cm. red square ...', or 'the red square i n quadrant 2 ...', or 

•the largest red square ...'. But unless the od-thing displayed by £ and i t s 

close successors are constant with respect to t h i s enrichment clause's a p p l i 

c a b i l i t y , the delimiters so expanded are s t i l l l i k e l y to have intermittent or 

discontinuous reference that defeats t h e i r e f f e c t i v e p a r t i c i p a t i o n i n domain-stable 
three 

molar dynamics. Thej(enrichment examples Just given s u f f i c e to make the point: 

Suppose that the cartoon process at issue appears to us to incltrie several Ted 

squares undergping ifeplor'ian motions i n sej«rate orbits around the screen's 

center, while these squares also cycle through expansions/contractiojsa of s i z e . 

I t i s evident wtqr delimiters 'the 3 cm. red square ...' and 'the red square i n 

quadrant 2 ...' cannot y i e l d domain-stable dynamics i n t h i s case. But the 
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thlrd's d e b i l i t y i s more subtle. Ignoring the occasional configuration wherein 

two or more red squares are t i e d f o r largest, 'the largest red square ...' picka 

out exactly one figure i n each display of the process. But that does not always 

preserve continuity of motion, insomuch as when square size i s increasing i n 

one o r b i t while decreasing i n another, largest-ness may suddenly jump from one 

to the other. S i m i l a r l y , even i f 'the red square i n quadrant 2 of 's display' 
stage of succession 5 _r 

manages to designate exactly one figure i n each / £, fCi i ) , f ( f i ) , . . . , ^ (fi), 

i t may well f a i l to select a red-square sequence within which the evolution of 

position and size i s orderly. 

The upshot of considerations such as these i s that excepting only the simplest 

of cartoon processes, dynamics f o r a thi n g - s p e c i f i e r )^ whose delimiter's referent 

for process stage £ i s i d e n t i f i e d just by the display configturatlon Y-^is) a* a single 

stage 0 = g-at-t of cartoon generator £ are u n l i k e l y to have appreciable domain-

s t a b i l i t y . But here i s where conmionsense notions of thing-identity through time 

become important. What we r e a l l y need are delimiters that abstract t h e i r referents 

fr«n seriff^ of display-process stages i n a fashion roughly i l l u s t r a t e d by 

recursive d e f i n i t i o n schema 

(45a) The *John-thing displayed by £-at-stage-tQ ~^Qf *he 0^-thing displayed 
by s-at-tQ with distinguishing features fi, 

(4|b) The »John-thing displayed by s-at-stage-t+1 (t S t ^ ) =^^^ the <<-thing 
displayed by s-at-t+1 that most l a w f u l l y continues the *Iohn-thing 
displayed by s-at-t, 

(45c) The *^ohn-thing displayed by s-at-stage-t-1 (t&tQ) =^^^ the i<-*W-ng 1 
displayed at s-at-t-1 of which-^he*Jobn-thi«g d i s j l ^ e d by s-at4t i s 
the most lawful continuation, 

(45l) *John =j3gf the t o t a l i t y (mereological sum) of a l l '^John-things displayed 
by some stage of s. 

"Most lawful continuation" i s to be explicated i n terms of whatever molar regular

i t i e s can be developed for cartoon generators of the kind to which (45) i s applied. 
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TJaually, t h i s should be interchangeable with SMae reading of "closest resemblance*^ 

I t i s far from clear how often deacriptor-schema (45) can i n fact be fleahed 

out to designate, when successful, something that i s l i t e r a l l y an abstractive aspect 

of £'s display sequence rather than a t h e o r e t i c a l e n t i t y whose properties conjectur-

ably underlie s's displays without being constituted from them (cf. p. 19i^below). 

But i f (45) can be made to work as intended, i t enables delimiter 'the »John-thing 

displayed by ' (and s i m i l a r l y f o r 'the •Mary-thing', 'the •Fldo-thing', etc.) to 

ground d e f i n i t i o n of a thing-specifier ^itj^^ i " the fashion shown by substituting 

'*John' for 'of' i n ( 4 3 / 4 4 )—except that now the values of some or a l l components of 

A*John s-at-t can abstract from g's display configuration not just at t but frcm 

thicker subsequences of display precession {Y.|^(8-at-t-r); r = 0 , l , 2 , . . . j , aa required 
38 

e.g. to define v e l o c i t y and acceleration for "John at t. In p a r t i c u l a r , t h i s may 

^^To keep t h i a thickened conception of molar patterning from v i o l a t i n g our ground rule 
that Jiis.) i a to abstract ftrom Yj^(£), we can expand our o r i g i n a l d e f i n i t i o n Tj^ = ^^^b^^jk' 
^ = 1 , 2 , 3 ; 1 = 1, ...,|i2^; k = l , . . . , n 2 3 of the micro-variable array whose value-config
uration for any'5'*-kind device stage s-at-t i s i t s "display" into YT̂  = h -

1 , 2 , 3 ; i = l , . . . , n i ; k = l , « « ' , n 2 J £~^»l»««*»Sl] ^ ^ r some la g depth £. Then the diaplay 
Yj^(s-at-t) comprises not just the synchronlcally instantaneous luminances of I's p i x e l s 
at Ji but t h e i r more or les s short-term luminance h i s t w y vas w e l l . 

allow us to make sense out of such otherwise Bystefying claims as that at certain 

times i n the display process *John's s i z e decreases to zero, or that "John's color 

becomes the same as the background even while *John continues when so i n v i s i b l e to 

have a determinate position that changes i n accord with the same r e g u l a r i t y that 

f i t s *John'a more conspicuous motions. S i m i l a r l y , we can now t r y to distinguish 

between "apparent" and " r e a l " color i n order to say, e.g., that the p a r t i c u l a r cartoon 

process from which J»John alxstracts gives *John the same r e a l c o l o r at a l l stages, 

say s o l i d yellow, even though "John's apparent color at i i s p a r t l y green by v i r t u e 

of *John'a passing behind an opaque green *Mary. (Note the fascinating complexities 

of r e l a t i o n a l patterning looming here, a l l of which would demand great care and 



-184-

I n f l i o t nuob f n i s t r a t l o n were we to attempt actual v e r b a l i z a t i o n of molar cartoon 

dynamics i n which they matter.) Let us c a l l descriptors defined i n fashion (45), 

and the compound variablea based upon them, cont^nuapt thing-delimiters and continuant 

thing-specifiers. respectively. I t w i l l be evident that format (45) for building 

continuant thing concepts i s not at a l l r e s t r i c t e d just to cartoon processes, but 

applies to any dynamic system containing a micro-variable array conatruable as a 

"display." 

Of continuant thin g - s p e c i f i e r s ' own special obscurities and SLese l i m i t a t i o n s , 

not least i s the strongly r e s t r i c t e d l o c a l i z a t i o n of t h e i r delimiters. S p e c i f i c a l l y , 

'•John' as defined by (45) i s e l l i p t i c for 'the "John based on s-at-tQ', or ••Johai-

von-(8,tQ)' i n the idiom of surnames; and for a a h i f t of base from (8,tQ) to ( f i ' , t j ^ ) , 

* John-von-(fi',!^) may well be d i s j o i n t from •John-von-(s,tQ) even when 4 ' = (Thus, 

the red square displayed by s-at-t that has evolved contlnuantly from the smallest 

square i n s's 2nd screen quadrant at tg may or may not be i d a n t l e a l witbsthe red 

square displayed,by s-at-t whose continuant i d e n t i t y i s based on the smallest square 

displayed i n s's 2nd screen quadrant at t-j^.) Consequently, any law governing a 

continuant thing-apecifier whose delimiter i s '*John-von-(s,tQ)' can have aa i t s 

domain only an f-connected sequence of system stages that passes through t h i s one 

part i c u l a r s-at-tQ—scarcely the scope one expects of a useful s c i e n t i f i c r e g u l a r i t y . 

Hew to l i b e r a t e continuant thing-specifiers from t h i s shac^e^ how"Sver, i s ferJ 

advanced SLese to contrive, t i t cats be.do^e,, but naoteasily.) gers i t s u f f i c e s Ao 

v e t r t o f W ^ i ^ p n y cartoon process whose display sequence we f i n d perceptually i n t e r p r e t -

able w i l l almost c e r t a i n l y be describable i n terms of continuant th i n g - s p e c i f i e r 

djmamics i f i t has any e f f e c t i v e molar SLese formulation at a l l . 

Although we have scarcely begun to explore the i n t r i c a c i e a of ver b a l i z i n g 

cartoon processes i n terms of figure/ground abstractions, much less that of non-

thingy display pattern dimensions such as Cheokeredness and Multi-ringedness, 

we have gone far enough to move on. In Hem'istic l b , t© the fundamental"elusiveness 

efLwell-behaved molar dynamics. So l e t us conolade Heuristic la_wlth some 
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•«^a»ES tft^.a q u M t f ^ ^ ^ has undoubtedly been nagging at you for the past several 

pages: Just what may be the point of a l l t h i s thingish n i t - p i c k i n g , e s p e c i a l l y 

considering that cartoon displays are a r b i t r a r y human contrivances that can be 

programmed to rtm o f f however our whims may fancy? ^ 

; f h i r e are, ;i f t excellent reasons for t h i s concern. 

F i r s t , of a l l , v i r t u a l l y a l l cominonsense views on how the world works lunj) nature's" 

infraperceptual micro-events i n t o the behaviors of segregated, s p a t i a l l y mobile . 

macro-things that p r e v a i l i n g l y endure and often int e r a c t throughout sequences of 

causal progression. Our conceptions of such e n t i t i e s and the variables which 

dimensionalize t h e i r attributes arguably develop under the very same format as 

sketched here for continuant thing-delimiters/specifiers,even i f , to be sure, the 

properties of real-world things are f a r more r i c h l y variagated than are perceptible 

features of things i n cartoon displays. Working out d e t a i l s of whatever well-SLesed 

lawfulness of molar th i n g - s p e c i f i e r s , continuant or otherwise, can be discerned i n 

suitably programmed cartoon sequences should be invaluable as p i l o t study f o r deeper 

research i n t o the l o g i c of natural thing processes. I t may not have occurred to 

you that the l e t t e r ' s perspicuity i s at a l l wanting. Yet philosophers have found 

ordinary notions of continuant i d e n t i t y and the " s o r t a l " concepts that ground them 

(e.g. the-iiAC?^hl#^ r e ^ f i ^ (See 

e.g, Wiggins, 1980.) And need f o r an advanced technical methodology of thing-delim

i t a t i o n / s p e c i f i c a t i o n w i l l bee wife increasingly urgent as the generic theory of 

s t r u c t u r a l l y complex macro-systems—which i s s t i l l i n i t s infancy, and for which 

pp. 98-123 i n Chapter 3 i s but a prefatory sketch—seeks applications beyond the 

range of extant engineering models of the simpler physical systems. For whenever 

the behavior of a macro-system i s to be analyzed as derivative from the assembly 

structure and micro-behaviors of i t s parts, each "part" thereof w i l l i n e v i t a b l y 

require i d e n t i f i c a t i o n by a thing-delimiter, i n a l l l i k e l i h o o d a continuant one. 



-186-

Secondly, of more d i r e c t relevance to molar psychology, any SLese account 

of how cogitation i s responsive to environment must perforce characterize mtwh of 

t h i s input as a configuration of values on an array of stimulus variables. We 

have already noted i n Chapter I I , and w i l l re-examine shortly, that what can pass 

muster as a t e c h n i c a l l y workable dimensionalization of stimulation remains an 

outstanding psychonomic conundrum that indeed may have no comfortable solution. 

But i f we ever do achieve an e f f e c t i v e SLesing of organisms' d i s t a l surrounds that 

corresponds even roughly to how ordinary human perception parses t h i s , continuant 

thing-delimiters/specifiers w i l l figure prominently i n the account. Ifot merely 

should d e t a i l i n g the p a r t i c u l a r i t i e s of thing-specifiers i n molar cartoon processes 

ease us into the knottier t e c h n i c a l i t i e s of t h i s matter, study of how thing-specified 

features of cartoon-display sequences drive perceptual reactions i n t h e i r human 

viewers may also highlight, less c r y p t i c a l l y than i n most perceptual research, 

the special probleno that stand between us and an honest causal theory of world/ 

percept r e l a t i o n s . 

Thirdly, t h i n f - s p e e l f i e r proeeses In eartoon displays ars a paradigm par 

excellence of what i t i s for events we perceive i n h o l i s t i c molar terms to be i n fact 

supervenient upon certain constituting ensembles of micro-events even when we are not 

aware of how one relates to the other. The unmitigated reduetionism of my psychophys

i c a l t h e sis, that whatever aspects of r e a l i t y are s i g n i f i e d by commonsense mental 

predicates must surely be a-derivative from t r a n s l o c a t l o n a l l y Integrated complexes 

of the brain's micro-attributes and assembly structure, i s notoriously controversial. 

Indeed, there are competent thinkers even today who view such proposals as patently 

absurd. l e t what could be more pla i n (with one reservation noted on p. 194.) than 

that the thing phenomena we see on screen i n a cartoon process are nothipg \)\f.t 

abstractions from the sequence of p i x e l luminances and p i x e l geometry i n the 

device that contains these events. When we observe that the s o l i d red c i r c l e 

i n I's display at t i s high-to-the-right and rather small, we c e r t a i n l y do not con-

commitantly perceive any p i x e l £.. ±v §, at as having some pa r t i c u l a r luminance. 
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Yet were we to know the luminance conditions of a l l these £^j, together with t h e i r 

i n t e r - p i x e l distances, the only impediment to our deducing with l o g i c a l certainty 

whether the s o l i d red c i r c l e i n s's display at t has features such-and-so i s our 

f a i l u r e to have c l a r i f i e d what i t takes for the screen r e a l l y to contain a unique 

s o l i d red c i r c l e with such-and-so properties, as d i s t i n c t from a display's merely 

appearing t h i s way to us. This i s just l i k e remaining uncertain whether your son i s 

s t i l l a boy, after learning of his 19th birthday celebration yesterday, only because 

I am vague about where to put the boy/man cut on the Age continuum. I f chronological 

age i n human males i s n ' t the entire story of boyness, the l a t t e r i s surely super

venient upon species, sex, and maturational factors of which Age i s our o f f i c i a l 

measure; and so do a display screen's r e d - c i r c l e specifications supervene upon 

i t s p i x e l properties. 

I t i s a considerable challenge to d e t a i l s p e c i f i c instances of a thing-

delimiter oc and then work out computable abstractor functions [K^J^I on micro-

array Y-ĵ  such tjbat ^3tj^=(jgf tfitoc^l^l are dimensions of a thing-specifier X̂ ^ whose 

respective values derived from any p a r t i c u l a r display configuration Y-ĵ  correspond: 

closely to what "we perceive as properties of a unique ©(-thing i n Y-ĵ . (E.g., pick 

one of ( 4 5.1 ) - ( 4 . 5 . 4 ) and contemplate programming an algorithm ĝ ^ on a two-dimensional, 

evenly spaced array Y^ of variably colored dots that maps each display configuration 

into either (a) the value given by Y^ to the itfe-specifioatiop dimension i n X« 

for the square, or the blue figure, or whatever other ©(-thing i s presupposed by 

thi s s p e c i f i c a t i o n , or (b) when Ŷ ^ does not s a t i s f y t h i s presupposition, into an 

anomaly marker.) I urge that t h i s challenge be taken seriously. For when i t beccanes 

clear how, despite large d i f f i c u l t i e s i n exp l i c a t i n g the connection, an array of 

abstractors over micro-variable array Yj^ can conjoin the t-cores^um-tranalopators 

composition of Ŷ ^ to constitute the molar features we see i n Y^-displays, i . e . , 

how an object's having some h o l i s t i c a l l y conceived a t t r i b u t e can be ontologically 

i d e n t i c a l with t h i s object's having a display configuration i n a certain d i s t i n c t i v e 



-188-

region of Yj^-space, I t should no longer seem so counterintuitive that your i n t r o 

spected s^ing-that-£ might be just your mega-dimensional brain state's being 

patterned i n a rather special way, even though that pattern's physiological 

constitution l i e s f a r beyond your ken. 

F i n a l l y , computer-programmed cartoon processes are an especially perspicuous 

microcosm within which to study why s c i e n t i f i c a l l y tractable molar dynamics are ao 

hard to come by. Thing-specifiers are just one of many kinds of pattern variablea 

that can be abstracted from p i x e l displays, perhaps not exemplifying a l l molarity 

issues that emerge i n micro-systems of the greatest s t r u c t u r a l complexities but 

certainly ranging broadly over these within a physical r e a l i t y whose behavior we 

can perceive and exhibit p u b l i c a l l y even while programming t h i s to be as i d e a l as 

we f i n d useful for suppression of unwanted complications. In p a r t i c u l a r , we can 

chart the boundaries of molar d o c i l i t y through attempts to program display sequences 

that manifest simple pre-selected dynamics for chosen dimensions of display patterning, 

not just f o r thing-specifiers but for other seemingly worthy types of molar abstraction 

as w e l l . Unhappily, although thinking through these t e c h n i c a l i t i e s i s exceedingly 

important for understanding the nature of pattern phenomena i n complex systeM, 

I have found no way to discuss them that i s not protractedly tedious. So with 

reluctance, I s h a l l here s e t t l e for just one simple figure/ground i l l u s t r a t i o n of 

the complications for molar lawfulness inherent i n pattern competetion, and await 

some other occasion to explore t h i s s i t u a t i o n i n the depth i t deserves. Some fragments 

of that deeper study are offered i n Appendix A. 

Heuristie 1^. Competition apd demain-iwstability i n eartpen dvi^amics. , 

Sv^jpose that with exceedingly modest i n i t i a l aspirations, we seek to program 

a cartoon aequence wherein a red diak (boundary-distinct s o l i d red c i r c l e ) , on a 

uniformly grey background i n the absence of any other figures, moves about the screen 

and changes aize as a function just of the disk's immediately preceding s p e c i f i c a t i o n s . 
n o n t r i v i a l 

(That i s , we aspire only to the almplestj(dynamics possible here: lag-1 auto-regressive 

with no exogenous disturbances.) The only relevant th i n g - s p e c i f i e r i n t h i s case i s 
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Xf^i ) =: <i3^,22»23> ' ^ ® disk In 's display i s centered cm. 

to the r i g h t of and cm. above the screen•s center ( more 

b r i e f l y , has position <x^f7C2>)t and i s x^ cm. i n radius. 

As before, w© arrange for the sequence of displays i n the device ve are programming 

to be paced by a successor function f such that when fi i s an fi-stage that exhibits 

a synchronlcally complete display ^^^(o)* complete display i n t h i s 

sequence. To bring i t about that a's stages have regular values on Xp< against a 

uniform grey background, we create a 3-tuple V = t^i»72»^3^ °^ numerical variables 

i n computer memory to act as surrogates f o r the respective components x.^fX2t'x^ of 

disk - s p e c i f i e r X^, and put into our program a display-production subroutine that, 

for any configuration V = ^^1,^2*^.^^ received as the state of V for fi-stage fi, makes 

the color of each p i x e l p^^ i n fi red or grey according to whether within SLj cm, 

of screen position <Vj^,V2>, This subroutine achieves X^(o) = V whenever i t i s possible 

for any Ij^-diaplay to so-position a red disk t h i s large. And to generate sequences 

of disk changes governed by whatever transducer *'^it^2*^3^ ^* l i k e , we also 

program a dynamics subroutine that follows production of each o's display from V-state 

V = V(e) by rewriting V as V' = ^J'(V), i . e . 2^ = (2^^,22,23) f o r i = 1,2,3, with V* 

then retained to be the value of V for f ( f i ) . F i n a l l y , upon start-up our program 

f i r s t assigns an I n i t i a l state to V by some method of selection from an allowed 

start-up subrange of V, and thereafter alternates between the display-production 

and djmamics subroutines u n t i l interrupted. For each nonterminal device-stage fi 

i n the run, the recursive transformation we have imposed on memory r e g i s t e r y y i e l d s 

yf(o) = $ ( y { f i ) ) , which our display-production subroutine mirrors by X^fCfi) = 'JCX^Cfi)) 

so long as y(fi) and $(y(o)) are bot^ i a t|ia ranee a f X^. 

The prograimning just sketched puts a unique red disk on s's display screen 

with whatever dynamics we elect by our choice of ^ — b u t does so only within l i m i t s 

of r e a l i z a b i l i t y . To apnreciate the l e t t e r ' s nature, s t a r t ^ g e t t i n g clear-that 

components ^x^^f = /'^ixii^,X2,Xj)i i = 1,2,3] of compound equation X^f = *P(X^) describe 
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how we want the red disk's screen position cXj^tXg? and size x^ i n any frame of the 

display sequence to determine i t s position and si z e i n the next frame. For example, 

i f &!» ^2* ^ numerical constants with fi>0, dynamics 

(46) x^f = x^ + O-x^ + O'x^ + a^ ( = % ^ 

2.2I = 22 0 ' % ^2 ( = 22 - 2 ^ 

x^f = 0«x^ + 0«X2 + C ' X ^ ( = c ' X ^ ) 

1/2 

moves the disk across the screen at constant v e l o c i t y (a^^ + a^) cm. per frame 

i n a straight path at angle arctanCa^/aj^) to horizontal, while the disk's size 

increases explosively i f c >1, remains constant i f c = 1, or shrinks asymptotically 

to zero i f c ^ l . In t h i s special case a l l dimensions of are completely decoupled 
—* A 

from one another i n that f o r each 1 = 1 , 2 , 3 , change i n x. i s affected only by x. 

i t s e l f : Although a l l X^-dimensions occur formally as l o c a l inputs i n each component 
A 

of X ^ l = '^(X^), the a l l o c a t i o n of null-weightings i n the l a t t e r minimizes the i n t e r -

connectedness of these pattern variables. Another choice of $ with less decoupling 

and correspondingly fancier action i s 

(47) x^f = (2^ + x§)^'^^-cos(a + arc(3C2,2i)) 

22I = (2? + ^ ) ^ / ' 
•sin(a + arc(x2 ,Xj^)^ 

wherein arc(x2,2j^) i s the angle i n the u n i t - c i r c l e whose sine and cosine are respect

i v e l y 22/(2^•••2^^^'^^ 2 i / ( i ^ " * " i ^ ) ^ ^ ^ ' This moves the disk at constant angular 

v e l o c i t y i n a c i r c u l a r orbit selected by the start-up <Xj^,X2>, while the disk's 

radius waxes or wanes as i t approaches or recedes from the diagonal of i t s ctirrent 

screen quadrant. In (47), x, and x, are decoupled ft-om x̂ a but not from each other, 

while XQ i s driven by [x-i,X5] with no auto-regressive force. To enliven these 
A^ A ^ A^ 

dynamics even further by f u l l r e c i p r o c a l coupling, we might replace the constants 

i n (47) by functions of x^, say b by b'X^ and a by a/x^. 
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We s h a l l have more to say about decoupling shortly. But the key point here 

i s that not a l l nmber 3-tuples which nay be input to our display-production subroutine 

can be realized i n any T^^-display as a atate of X^. Obvioua examples are v l o l a t l o n a 

of l i m i t s on the i n d i v i d u a l pattern dimensiona: In our present case, the f i n i t e 

physical expanse of p i x e l s constituting J-^ placea upper and lower bourida on Xj^ and 

X2 beyond which there i s no display screen and hence no p o s s i b i l i t y of positioning 

a disk there; while disk radius x^ has a lower bound of zero enforced by r e a l geometry 

and an upper bound again aet by the acreen l i m i t s . But deeper than mere constraints 

on the separate pattern-component rangea, many coniblnations of separately r e a l i z a b l e 

values of X̂ '̂s dimensions are incapable of simultaneous display. Thus f o r almost 

every off-center screen p o s i t i o n <x^,J2>» * disk can be centered at <Xj^,X2> by taking 

2^ s u f f i c i e n t l y small even while there are also radius values x^ f o r which the screen 

has i n s u f f i c i e n t room i n a disk centered at < X j , X 2 > although i t can accosodate disks 

that large elsewhere. Let us say that a proapective value X = <x^ti2*^^ °^ thing-

specifier X^ (and s i m i l a r l y f o r any other array of pattern variablea) i s competetlvely 

unrealizable (as a value of X^) i f f X i s not i n the range of X^ even though each 

component thereof i s i n the range of x . Or, with a l i g h t l y d i f f e r e n t wording, a 

state of one subtuple of pattern variables over "competes" or " i n t e r f e r e s " with 

some state of another i f these tw«ea«^patterns cannot be r e a l i z e d j o i n t l y i n some 

Y2-display. More loosely, two or more pattern variables are cwnpetetive to the extent 

that some states of one i n t e r f e r e with certain states of the others. 

Meanwhile, our X^-surrogate V undergoing dynamic transformations i n computer 

memory suffers no such constraints on what states i t can occupy. For within p r a c t i c a l 

l i m i t s too mild f o r present concern, any 3-tuple V = <z.i,y2*^j* °^ real numbers can 

be coded i n the register reserved for V. And eyen when V-state V i s unrealizable as 
A A ~ 

a value of X^, our display-production subroutine s t i l l generates from V some display-

configuration Y.|̂  a l b e i t not one that abstracts into a regular value of Sometimes 

th i s X^-anomalous display Ŷ ^ i s blank (e.g. i f x^ i s negative), while for other 

unrealizable V i t w i l l contain a s o l i d red semicircle abutting the screen's edge. 
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But either way, the display produced from a V that i s unrealizable as a state of 

provides no referent for thing-delindter 'the red disk contained i n 's display' 

and hence abstracts into an anomaloua value f o r every dinension of X^. 

Moreover, unless our chosen dynamic tranaducer $ i s degenerately simple, 

there w i l l usually be X^-surrogate values V that are r e a l i z a b l e aa a state of X^ 

when "J^(Y) i s not. Consequently, when we run our program f o r red-disk dynamics 

from a r e a l i z a b l e s t a r t - t p V = X^(£), i t e r a t i o n ^^''(V): r = 0,1,2,..,^ proceeds 

i n d e f i n i t e l y but generates a ^-governed display sequence ^X^f'^'^Cfi) = "^iXJ^s))' 

£ = 0,1,2,,,,} only so f a r as " J ^ ^ i V ) remains r e a l i z a b l e . In p a r t i c u l a r , dynamics 

(46) or (47) breaks of f whenever the disk edges off the screen. Under (46), loss 

of the disk i s Inevitable from any start-up V unless a-ĵ  = 82 = 0 and £±lj whereas 

under (47), the disk remains i n t a c t on acreen for an a r b i t r a r i l y long run i f and 

only i f atart-up selects a s u f f i c i e n t l y small o r b i t of r o t a t i o n . Let C^ comprlae 

Just the stages ^2} of our device's runs under t h i s program for which both V(£) and 

'J(V(o)) are r e a l i z a b l e X^-statea, Then C, i s the domain within which we have 

engineered dynamics X^f(o) - '^(X^di)) to obtain. Once a run's succession [f'^(£)! 

r = 0,1,2,...] leaves C^, i t may or may not r e t t i % , (tfcder (47) i t does; under (46) 

i t does not,) But even when the sequence repeatedly re-enters C^, the s a l i e n t point 

i s that i t s tendency to leave at a l l makes domain unstable. Just how ephemcrally 

so depending on how p e r s i s t e n t l y the successors of an a r b i t r a r i l y selected device-

stage i n C^ tend to linger i n C^, 

The u n r e a l i z a b i l i t i e s that create demain-instabiHty in our s i n g l e - f ^ 

may w e l l seem la r g e l y t r i v i a l , since apart from negative r a d i i , which never arise 

under (46/47) frm allowed start-ups, they r e s u l t merely frwn our display screen's 

fixed f i n i t e s i z e , (There are also some r e a l i z a b i l i t y complications due to the p i x e l 

array's grain which I choose to ignore,) But now l e t us add a second moving figure 

to our display process, say a green chip (boundary-distinct s o l i d green square) whose 

size and orientation we s h a l l for s i m p l i c i t y hold constant. That i s , along with 

regular values of X^ we now want the display also to abstract into regular values 
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of the thing-apecifier J/i, whose del i i n i t e r i s 'the green chip In 's display' and 

whoae values are screen-position 2-tuples. With one computationally mild but concept

u a l l y c r u c i a l complication we prepare our device just as before, with i t s controlled 

display-pattern dimensions expanded to [X^,Xa] = [x^^: i = 1,.,.,53 (̂ et ~ [^x*f2^^3» 

?/* ~ ^?4*f5^^» central-state surrogate for these s i m i l a r l y expanded to y - tj[<»}̂ ] 

= [v.: i = 1,...,5], and i t s programmed dynamics Vf = $"(7) p a r t i t i o n i n g into two 

subsystem dynamics V^f = 'iPj.(V^,Y^) and V^jf = which we seek to mirror 

on-screen by X^f = ip-j.(-<<»2/̂ ^ ^"^^ ~ ̂ 2^<*.*^^' complication l i e s i n our 

display-jaroduction subroutine. We program t h i s to control each screen p i x e l j-in-o 

i n such fashion that when <3^,Vj> i s the V-state of device-stage o, gj^^-in-fi i s made 

red i f Y^ and V^ respectively c a l l f o r t h i s screen position to be disk-foreground and 

chip-background, green i f these c a l l f o r i t to be disk-background and chip-foreground, 

and grey i f both c a l l i t background. (You can e a s i l y f i l l i n the t e c h n i c a l i t i e a of 

these foreground/background " c a l l s . " ) But we cannot honor these c a l l s simultaneously 

i f Y^and Y^ b o l * want Ej^^-in-fi to be foreground for t h e i r respective figures. We 

can give one figure precedence over the other, or l e t t h e i r colors summate, or adopt 

some other rul e of color combination i n overlapping foregrounds. Yet however we pro

gram t h i s , we i d ^ ^ l i ^ l ^ t b e following s i t u a t i o n : So long as \^arA V^are both 

i n d i v i d u a l l y r e a l i z a b l e and do not c a l l f o r overlapping figures, our display-production 

subroutine w i l l conatruct from VC^) = <Ŷ ,Y/j> a screen display J|(o);tbat abstracts 

into both a unique red disk with specifications V^ and a unique green chip with 

specifications V^. But no display produced under a foreground-overlap c a l l provides 

referents f o r both delimiters 'the red disk ...' and 'the green chip ...' when we 

require each of these to pick out a unique boundary-distinct figure of fixed shape 

and color as stipulated. 

I Of course, we can t r y redefining the thing-delimiters i n X^ and X/j to 

designate a unique c i r c l e and square, respectively, even i n displays where these 

overlap. Indeed, such was the motivation for our e a r l i e r musings on continuant 
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thlngs. But that l a only a d i s t r a c t i o n here. In the f i r s t place, defining 

continuant thing-delimiters having the r e f e r e n t i a l prowess we want of them i s 

far more d i f f i c u l t than (45)'s introductory Sketch suggests. In fact,^ when a 

cartoon process appeara to us as though diverse continuant thinga are changing 

t h e i r poaitlons, sizes, shapes, c o l o r s , etc. i n ways that defeat t h e i r i n d i v i d 

uation by descriptors less sequence-specific than ones of the '*John-von-(a,jQ)' 

sort, i t can be argued that our percepts are not l i t e r a l l y of molar display 

events but are more l i k e t h e o r e t i c a l constructs which account f o r ephemeral 

surface phenomena by appeal to inferred continuant sourcea thereof. That i s , 

perhaps perceiving the green chip as passing behind the red disk i s a hypothesis 

whose truth i s not determined s o l e l y by the display sequence but also resides 

to some extent i n the orderly progression of c e n t r a l V-states. 

(Be that as i t may, even were we to coax our present example's thing-specifiers 

into abstracting regular valuea from overlapping-figures displays, t h i s would 

only replace. and X^ by a somewhat di f f e r e n t array of pattern variables that 

would s t i l l show i n some more complicated way the problem at issue here. This 

i s simply that however the delimiters i n X^ and X^ are defined (or indeed, with 

one d i s t i n c t i v e class of exceptions described i n Appendix A, when these are 

almoat any compound pattern variables a-derived from Jj)f there w i l l generally 

be V-values <V̂ ,V̂ > for which i s r e a l i z a b l e as a state of X^, and as a 

state of X^, but <^^,Y^> i a competetively unrealizable as a state of [X^,X/j]— 

not aa an a r t i f a c t of screen size but inhering i n the nature of patteminga 

Xô  and X/3. Figure overlap for the distinct-boundary s o l i d - c o l o r reading of our 

thing-delimiters i l l u s t r a t e s t h i s n i c e l y . ] 

And why i s competitive u n r e a l l z a b i l i t y important? Simply becauae t h i s i s 

the f i n a l b a r r i e r to well-behaved molar dynamics even when a l l else i s obliging. 

B a s i c a l l y , i t engenders domain-instability for the reason we have already noted f o r 

red-disk movement under (46) or (47). But the problem i s more subtle than yet 
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brought out. One prospective dynamics for does not have to be domain-unstable 

just because another i s . Even as i t stands (47) w i l l Iterate i n d e f i n i t e l y from some 

start-up states; and you can e a s i l y think of ways to revise equations (46) or (47) 

to make the red disk rebound into the display f i e l d whenever i t reachea screen edge. 

The so-modified w i l l be considerably more complicated to write out than are the 

present versions (I chose these p a r t i c u l a r formulas p r i m a r i l y f o r t h e i r algebraic 

convenience), but i t w i l l s t i l l be a p e r f e c t l y good domain-stable dynamics for display 

patterning X^. S i m i l a r l y , although an a r b i t r a r y choice of dynamic tranaducer for 

display-patterning surrogate ["^a^t^fi 1 w i l l almost c e r t a i n l y have i t s r e f l e c t i o n i n 

[2^,Z/t]f = ^(l^tZfi) frequently interrupted by competetive u n r e a l l z a b i l i t y of the 

pattern combination c a l l e d for by [Y^,Y^](o), i t i s i n p r i n c i p l e routine to design a 

<5 that not merely keeps both the disk and the chip always f u l l y on screen but also 

deflects them from any impending c o l l i s i o n . But the cost of domain s t a b i l i t y so 

salvaged i s high: I t l a r g e l y precludes that X^ and X^ can be dynamically decoupled 

from one another except by r e s t r i c t i n g t h e i r e f f e c t i v e ranges to regions wherein 

they are noncompetetive. For unless at least one of X^f or X^f heeds both X^ and X^, 

t h e i r independent t r a j e c t o r i e s w i l l almost surely cross i n c o n f l i c t i f t h e i r e f f e c t i v e 

ranges permit. 

Since the issue at which we have now a r r i v e d — t h e linkage among ctanpetetion, 

decoupling, and domain-ephemerality i n pattern dynamica—ia massively technical, 

please bear with me while I t r y through our cartoon-proceas example to intimate 

I t s essence and importance as b r i s k l y as I can,^^ Our f i r s t concern i s what i t takes 

^ ^ I wish I could share with you the dozens of pages I have generated i n repeated 
eff o r t s to lay out t h i s matter i n some of the abstract generality i t deserves. 
Great s t u f f — b u t you'd never read i t . 

to run a domain-stable dynamics i n C simultaneously for red-disk s p e c i f i e r X^ and 

green-chip s p e c i f i e r X^ when neither i s dynamically affected by the other. More 

precisely, using the programming procedure already described, we are to give the 
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red disk and green chip a lag-1 e r r o r l e s s l y endogenous dynaadca = $(X^,X^) 

of decoupled form 

(48-1) In C^^, X^f = ^l(Xo() + O.X^ ( = ^ i ( X , ) ) 

(48-2) In C^^, Ipf = + ^^^l^l ( = ^ g ^ V ) » 

wherein ^ - j ^ i s Bpi#r'^h»^«iS«'^aint that "^'^(X^) b« a r e a l i z a b l e state of X̂ ^ whenever 

i a , with oonatrained s i m i l a r l y , i n a not-necessarily-proper subdomain C^^ of 

G which i f possible i s to have the same long-term s t a b i l i t y as G. That i s , although 

G-runs must Inevitably terminate through power f a i l u r e , operator interrupt, etc., 

we want the successors of any o i n C ^ to remain i n C^^ as long as they are i n C. 

Or more simply, we do not want C^^ to be ephemeral throtigh runs i n C^^ being broken 

by c a l l s f o r figure overlap, 
(48) the requirement that 

Whr are we^iiawpoM^ig^on thought-|»-pble»X^ and |^ ;Jf«yiynamicall^ decoupled from 
one another? Because i n cases less i d e a l i z e d than t h i s one, decoupling may well be 

required f o r the dynamics i n question to l i e within the reach of human understanding. 

For our present X,̂  and X^, a f u l l y coupled dynamics X^f = ^jiX^tl/i) and X^f = $2^-,<»n^ 

wherein each transducer ignores none of i t s argument-components would s t i l l be a 

2-tuple of functions i n just f i v e dimensions—child's play for modern multivariate 

thinking unless (jp-, or ^ 2 e s p e c i a l l y qulrlgr. But suppose instead that our display 
respective 

process exhibits a large array o^,/^j "3^,,.. of figurea wbose^specifiers X^fX/tfly*,.., 

are themselves r i c h l y multi-dimensional (as needed e.g. to describe figures less 

boring than s o l i d c i r c l e s and squares). You can then e a s i l y see how a dynamics for 

any one of these thing-specifi e r s , say X ^ * ^ . j ^ ^ X ^ ^ y i ^ ^ y i ^ . . * ) - , ' ^ 

that gives dimensions i n [X^,^,X7>,,..] appreciable weight would with increasing 

soon reach l e v e l s of complexity f a r beyond over detailed comprehension, especially 

i f ^ - j ^ i a more i n t e r a c t i v e l y c u r v i l i n e a r than a low-order polynomial. Unless a molar 

dynamics of r e a l i s t i c dimensionality i s extensively decoupled, we are forced i n 

practice to write o f f much, perhaps nearly a l l , of i t s to-be-accounted-for pattern 

sequencing as the work of unidentified r e s i d u a l s . 
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one under decoupling 

There Is r e a l l y only/credible way to bring o f f domain-stability/ as In (48), 

a l b e i t a deus-ex-machlna alternative must alao be acknowledged. The main solution 

i s for every 5^-state that can be reached by i t e r a t i o n of (4.8-1) from any allowed 

start-up display to be noncompetetive with every X^-state attainable by i t e r a t i o n 
example, 

of (48-2). 7or^ split-screen programming under which transducer and the s t a r t 

up constraints on X^ confine tbe disk to one screen sector, while start-up 

for X^ confine the chip to another, assures that the disk and chip never c o l l i d e . In 

p a r t i c t i a r , taking (48-I) to rotate the disk by a suitable parameterization of (47), 
' t h e 

while (48-2) isy^invarianee X^f « X^ i t e r a t e d from a start-up chip always tucked into 

a screen coi>ner over which the disk never passes, i l l u s t r a t e s how constancy of some 

patterning components can work to avoid competetion. An e s p e c i a l l y important even i f 

i n t u i t i v e l y degenerate version of noncompetetive subpatteni constancy i s f o r X^ (or 

s i m i l a r l y X^) to take only anomalous values i n C^^, i . e . for no start-up display to 

contain a green chip and for none to appear thereafter. Thus^ programming our 

device's displays sequence to show just the red disk moving on a uniform grey background 

can be viewed as an instance of (48-1,2) wherein the green-chip subpatteming i s 

vacuously constant at anomaly. 

(Even when some. 3^-states and X^-states attainable i n separately are 

unrealizable j o i n t l y , i t may s t i l l be possible f o r runs of (48) to continue indef

i n i t e l y without a competetion c a l l i f start-^p i s t i g h t l y constrained. For exan^le, 

l e t (48-1) again be (47) while (48-2) likewise rotates i t s figure i n a c i r c u l a r o r b i t . 

I f the disk and the chip are given the same angular v e l o c i t y , with chip aize taken 

suitably small, confining start-up chip location to a c e r t a i n window of angtilar 

displacement frwa the start-up disk allows (48) to i t e r a t e i n d e f i n i t e l y without 

figure overlap. But i t requires a heavy hand i n parameter selection and start-up 

engineering to contrive t h i s even i n a man-made cartoon process, suggestive of no 

deep-origins control mechanism at a l l plausible for a natural-system.) 

Now consider the appearance of display sequences i n C when we have programmed 

(48) without evading J^/J/^ competetion. That i s , our dynamics subroutine for 
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patteming-aurrogat© array V = [y^,y^] computes y^f(fi) = i'jCV^Ca)) and V^fCa) = 

^̂ jCVyjC©)) for a l l £ i n C after start-up, with fi's p i x e l display JiCfi) produced 

from [y^,y^](£) as before; but we now permit the program's i t e r a t i o n often to pass 

through V-states that c a l l for disk/chip overlap. (Decoupling of and XA from 

each other i s not r e a l l y relevant to the present point, but we'll s t i c k with the 

formulas already i n hand.) By design, some f-connected subsequences of C-runs are 

In C^^and have ephemeral dynamics (48); but what i s the display patterning l i k e 

i n C-run segments that are not i n C^^? When y(£) c a l l s f o r disk/chip overlap, what 

we get In Y-, (o) i s anomaloua values on one or both of X^ and X/3, depending on how 

we have programmed coloration f o r p i x e l s that are foreground under both y#<(£) and 

y^(£). Rather than containing one red disk and raSS green chdp, Y-j_(£) presents instead 

some new array of boundary-distinct s o l i d figures whose sp e c i f i e r s enjoy a b r i e f 

regular dynamics of t h e i r own u n t i l they vanish into anomaly aa the disk and chip 

reappear to resume dynamics (48). Such C-runs can be viewed as f l i t t i n g among 

different ephemeral "modes of action," each characterized by a d i s t i n c t i v e set of 

sali e n t thing-specifiers with i t s own l o c a l dynandca. 

To be sure, we can also t r y to integrateithes« l o c a l action-mode djmamics 

into a broader dynamics whose domain i s the enti r e t y of C. But to do so we must 

incltide i n the set of relevant pattern variables not merely X^ and X^ but also 

s p e c i f i e r s Xy»,... for whatever addit i o n a l figures eaierge when display production 

c a l l s for disk/chip overlap; and each of XJ,X/3,X^,.., w i l l i n general be decoupled 

i n t h i s broad, domain-stable pattern dynamics frem few i f any of 3̂ ,2yg,|Cf',... . 

Pattern va c u l t las and modes of molar a c t i a a . . ̂  — 

Trm these elemwatary illmeta'ations, I new boldly eartrapelate. For the 

t o t a l i t y of state dimensions Y of a complex micro-system having a well-behaved 

dynamics i n a stable domain C, l e t Y = [yj^: k 6k] be some suitably indexed array 

of nonredundant pattern variables a-derived from J In a u f f i c i e n t abundance to capture 

a l l that i s relevant for Yf i n J. That i s , each yj^ =^^^ [g^^] f o r some abstractor 

function even though the range of y so defined may include an anomaly, notably 
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when Tv Is a t h i n g - s p e c i f i e r , (We allow that y may i t s e l f be multi-dimensional, 
A* A * 

especially i f i t i s a compound with some special I n t e g r i t y such as holds for a thing-

s p e c i f i e r array with a common delimiter,) Bjy saying that Y i s "nonredundant," we 

mean that no subarray of f i s p e r f e c t l y predictable i n C from Y's remainder. Since 

that||^ini^bs Y to be only a minor subset of a l l the pattern dimensions a-derivable 

from Y, to maintain our present focus we add that we have chosen f o r Y; components 

th a t are extensively competetive. Despite t h i s nonredundancy l i m i t a t i o n , s t i p u l a t i n g 

s u f f i c i e n t abundance for Y implies that the dimensionality of Y-space should be 
A A 

enormous, presumably many orders of magnitude beyond what we can understand as an 

undivided whole. 

In rough i n i t i a l approximation to a d i s t i n c t i o n whose more technical explioa"^:, 

tion would be highly r e l a t i v i s e d and f i n e l y graded, l e t us view the f u l l range of 

each pattern dimension y. i n ? as partitioned between values that are s a l i e n t and 
/y K A 

ones that are vacuous. (We allow that a p a r t i c u l a r y,'» values may be a l l one or a l l 

the ether, though all-vacuous would befdegenerate.) H e u r i s t i c a l l y ^ s a l i e n t y.-values 
'k. - ' A^ > 

are (scalings of) pattern alternatives on yv that impress us as worthy of recognition, 
i n contrast to vacuous values which, were they the only grades of y. r e a l i z e d i n t h i s 

here, 
systtfB, would leave the y -concept bereft of motivation/ The clearest examples of 

vacuoua patterns are the anomalous values taken by thing-specifiers when t h e i r 

delimiters lack referents, but near-zero values of Cheokeredness ( i f that i s abstract-

able from i) i l l u s t r a t e that -regular values of a quantitatively continuous variable 

can also be vacuous, ( i n t u i t i o n seems insistefet that zel*e -̂ PheckeredBettŝ ô̂ ^̂ ^̂ ^̂ ^ 

e s s e n t i a l l y the same ontological emptjLness as. do vjMiing-ispecifier anomalies 

demarking reference f a i l u r e , a l b e i t , t t e SI«se .significance « that : 

I n t u i t i o n i s not immediately plain,)- Even so, our subjective appraiaals of 

salient/vacuous are but impressionistic diagnoses of a d i s t i n c t i o n that i s eventually 

to be cashed out by contrasts i n how alternatives on a pattern dimension participate 

i n molar r e g u l a r i t i e s , e s p e c i a l l y by Intradimensional differences i n competetiveness. 



-199a-

IIIntuitive appraisal of anomalous th i n g - s p e c i f i e r states as "vacuous" 

presupposes that when the delimiter at issue, say 'the o<-thing associated 

with ' or more b r i e f l y ' f ^ ( )', f a i l s at reference f o r some £ i n C, th i s 

i s because there exists no <<-thing suitably associated with £. But anomalous 

o<-specification can also r e s u l t from o's being associated with a s u r f e i t of 

o<.-things; and the competetion force of having several o<-associates i s very 

d i f f e r e n t from the vacuity of having none at a l l . When 'f^Cfi)' i s r f a r more 

l i k e l y to f a i l at reference f o r the fi ll' C from o<-deficiency than from 

<3<-surplus, as usual i n t h i n g - s p e c i f i c a t i o n a l practice, we can ignore the 

l a t t e r as a rare residual disturbance. Better, however, i s to distinguish 

two anomalous states of any thin g - s p e c i f i e r based on 'f^ ( )', one for each 

version of reference f a i l u r e , and regard only the ©(-absence anomaly as vacuous. 

Either way, we may continue to take anomalous thing specifications as paradigm

a t i c of "vacuous" patterning, B 

In general, with many q u a l i f i c a t i o n s and exceptions to be l a r g e l y ignored 

here, for any two components yj^ and ŷ ^ of Y, s a l i e n t values of ŷ ^ compete with a 

good proportion of the s a l i e n t values of ̂ , but not with yv's vacuous values. (This 

salience-competetiveness i s often conditional on other variables i n the sense that 

j o i n t l y r e a l i z a b l e y^^-value 2^ and ̂ j^-value shown to be competetive by a atate 

of some additional subarray Y^ of Y such that <Z^,%^f%.g^> i s competetively unreal-

izable even though <Zjj,Ya> and <J.^gJ%.^ ai^e each r e a l i z a b l e separately.) And the 

CMnpetetiveness of saliences i s cumulative i n that for any subarray Yg of J , the 

larger the number of dimensions i n Yg the smaller i s the proportion of states i n ̂ g's 

range that are f u l l y s a l i e n t ( i . e , contain no vacuoia components) and the less l i k e l y 

i t i s that a f u l l y s a l i e n t Yg-state Yg i s compatible with any s a l i e n t value of any /I' 
given dimension i n the remainder of Y, (imagine attempting to pack one p i x e l display 

with regular thing-specifier states for increasingly many d i f f e r e n t delimiters.) 
«/ 

That i s , i t i s generally not possible for more than a small f r a c t i o n of a l l Y-cwnponent 
1 
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patterns = g^Y: k e k l abstracted from any one state 2 of micro-array J to be 

s a l i e n t ; on pain of competetive u n r e a l i z a b i l i t y t h e i r vast preponderance must be 

vacuous. Consequently, the trajectory ^ ^ j ^ ( o ) ; r = 0,.,2,...} on any J-component 

jjj. over a very long succession o,f{£),f^(£),... of C-objects w i l l t y p i c a l l y show 

occasional short bursts of s a l i e n t y^-values scattered among long stretches of 

y.-vacuity during which other Y-dimensions e s p e c i a l l y competetive with yv. take 

t h e i r turns at short-run salience. 

1 Although I have already winced at the gross s i m p l i f i c a t i o n i n taking 

patterns categorized as vacuous to be generally noncompetetive with ones 

categorized as s a l i e n t , c e rtain e s p e c i a l l y flagrant exceptions to t h i s r u l e 

had best be acknowledged i n order f o r us t o Ignore them w i t t i n g l y : For any 

molar variable y-^ '^^f abstracted from micro-array Y, no matter how 

strongly y.'a s a l i e n t values compete with most other s a l i e n t patternings 

abstraotable from Y there w i l l always e x i s t some Y-pattem dimensions ^^QT 

[g^Y] which f a c i l i t a t e ŷ ^ i n the sense that although only a small proportion 

of value combinations on yj^ and ŷ ^ are j o i n t l y r e a l i z a b l e , i t Is s a l i e n t yj^-valuea, 

not vacuous ones, that must accompany s a l i e n t values of ŷ .̂ (Note that " f a c i l i 

t a t i o n " so defined i s indeed a version of competetion, one which can be thought 

of as "negative" competition i n contrast to the usual sort wherein one salience 

competes with another.) F a c i l i t a t i o n reaches i t s l i m i t i n g extreme when ŷ ^ and 

a-derlve from Y by the very same abstractor £^ = g^, i n which case any values 

^ of yj^ and of ŷ ^ are j o i n t l y r e a l i z a b l e only when = But weaker 

s i m i l a r i t y between abstractors c, and g. can also make y. f a c i l i t a t i v e of y^. 
h ~ /»h A *• 

For example, define Skewj^^-checkeredness exactly as ordinary Cheokeredness 

(p. l62f,, above) except that f o r SkeWj^Q-checkeredness the value of shape measure 

Zgq for any grid-bounded surface patch b of an object i s redefined to a t t a i n i t s 

maximum of 1 when b i s a f l a t rhombus with angles 90° t 10°, and decreases from 

there as ^'s shape increasingly diverges from t h i s rhomboid i d e a l . Then whatever 

the degree of an object's ordinary Cheokeredness (= SkeWQ-checkeredness), t h i s 



- 2 0 0 a -

w i l l be very close to i t s degree of Skew^^Q-checkeredness even though these two 

variables are by no means perf e c t l y correlated. Again, i n figure/ground patterning, 

l e t 1L( continue as before to specify position and size of the red diak uniquely 

displayed (whenever i t i s ) i n stages of a certain cartoon process, while Xy, 

specifies p o s i tion, s i z e , and shape for figures picked out i n the same cartoon 

series by the delimiter 'The red-cored yellow corona i n 's display' which r e f e r s , 

when successful, to a boundary-distinct uniformly yellow display region that 

completely surrounds exactly one red disk. Then each sa l i e n t state of X^ i s 

compatible only with two iSi^s^TKP^^^^^^ and the other; s a l i e n t l y anffla-

alous. For i f o's display contains just one red-cored yellow corona, s p e c i f i c a t i o n 
regular 

of t h i s e n t a i l s a-^ state of £'s red disk unless that i s nonvacuously anomaloiM 

through a p l u r a l i t y of red disks i n £'s display. 

ISince r e a l - l i f e abstractive practices, both deliberate and i n t u i t i v e , tend 

to avoid simultaneous recognition of pattern dimensions that are strongly f a c i l i 

t a t i v e , we incur l i t t l e loss of generality by presuming that none of the dimensions 

i n our present hypothesized pattern array Y appreciably f a c i l i t a t e s any other. 

But a l t e r n a t i v e l y , our discussion here w i l l be unaffected by allowing any given 

y. i n Y to be a package of pattern dimensions that f a c i l i t a t e one another,]] 

So what sort of dynamics might we be able to write f o r Y-patterning i n C? 
A ~ 

Under the exhaustiveness stipulated f o r Y, any dynamics for micro-array Y i n stable 

domain C should confer on each yj^ i n Y a domain-stable molar dynamics 

(49-^) I n C , 2 j f = /j,(l,Z,£k) 

V 

wherein Z i s a tuple of molar input dimensions which with luck are i d e n t i f i a b l y few 

and ejj i s a yj^-specific composite residtial that we s h a l l pretend i s n e g l i g i b l e . You 



-201-

may also f i n d i t helpful to suppress d i s t r a c t i o n from Z by presuming that t h i s can 

be held constant at a p a r t i c u l a r value % for a r b i t r a r i l y long successions of system 
so controlled, 

stages i n C, so that i n each run^ with s,y, quasi-constant at a n u l l value SQ, the 

righthand side of (49) can be s i m p l i f i e d to V̂ 2k̂ ^̂  ^ '^Zk^-^ "def ^k^-'-*%^ *̂ 

even with the roles of Z and e. i n y.-determination i d e a l i z e d to vanishing, (49)'s 

complexity i s s t i l l hopelessly beyond human comprehension Insomuch as roughly speaking 

i t s transducer must give non-null weight to most I-dimensions with which y. i s 
A ^ K 

competetive.^ Yet discarding a l l but a manageably amall subtuple of ̂  on the r i g h t 

i n (49) as residuals would presumably s a c r i f i c e nearly a l l the y^-varlance accounted 

for by Y i n 0.^^ 

^^More precisely, i f yjj and yj^ are competetive (either unconditionally or conditional 
on other ^-dimensional, then^by the argument roughed i n by our remarks on (48), i n 
order for the dwnain C of ̂ 's dynamics to be stable and j-^ cannot both be 
decoupled frian the other. To be sure, since only one-way coupling i s mandatory, 
this allows such l o g i c a l p o s s i b i l i t i e s as that the dynamics for Y imposes an ordering 
on i t s components such that each yj^ i s decoupled from every Y-component that follows 
i t i n th i s ordei^ng. Even i f such extreme cases did not seem improbable, however, 
they would s t i l l not a l t e r the p r e v a i l i n g pervasiveness of cov^llng here. 

43More precisely, residuating a l l but a small aumber of ̂ -components i n 149) should 
l e t t h i s account for scarcely any more §̂ ĵ -variance i n C than achieved by dyhamic-
baseline predicting of f'^io) to be the"*same as y^is)' l u practice, the-earrors-ifs 
t h i s baseline forecast are r e l a t i v e l y small compared to the t o t a l variance of y^ i n C; 
but i t i s appreciable further reduction of baseline errors that i s the r e a l chtillenge 
for a science of y^. 

The p r a c t i c a l i t i e s of yj^-prediction under these circumstances dictates that 

we forsake $\.'s dynamics i n the en t i r e t y of C and t r y instead to capture only what 

Strong Domain Constriction reduces t h i s to i n run segments wherein J',-valuea are mostly 
/I/ 

salient while a l l but a manageably small subtuple of Y's other components remain 
A 

vacuous. S p e c i f i c a l l y , suppose that ŷ ^ i s one component of a smallish subtuple Y^ 

of ? whose dimensions tend to acquire or lose salience roughly as a block, and that 

when Y i s mostly sa l i e n t the state of ?'s remainder Y r - i i s usually a l l vacuous. 
^ A ^ L a J 

Ass'ime also that i f any dimension i n Y^^j has more than one vacuous value these are 



-202-

v i r t u a l l y i d e n t i c a l i n t h e i r relevance to Ygf. (Thia i s another condition to be 

worked into a technical explication of "vacuous" patterns.) Then i f i s the con

s t r i c t i o n of C to (more or less) Just those £ i n C f o r which J[Q]^S.) i s a l l vacuous, 

there w i l l be a local-salience dynamics 

(50-a) I n C g , ^ f = ^ s ^ i l ^ f t ^ ^ 

for conditional on vacuity of that may s t i l l be more complex than we can 

handle unless the dimensionality of i s very small or i s especially aimple, 

but at least gives us a f i g h t i n g chance at comprehension. And of course i f there 
A/ 

exists such a local-salience dynamics for Y^, we can expect the same w i l l be true 

for many other not-generally-disjoint blocks Ŷ ,, Y^, etc. of ̂ -components. Each 

local-salience subdomain (C^, C^, etc.) and the molar dynamics therein that 

characterize mostly-salient pattern values.on Y^ (Y^,/JQ, etc.) therein, i . e . (50) 

with substitution for a as appropriate, i s a mode of action (not to be confused with 

the tobde-facets^^ofmntat a t t r i b u t e s ) f o r tjxe sjrstem from which these are abstractedi 

Be clear, however, on the SLese suboptimality of (50) and i t s l i k e . Their 

emasculating defect i s the inherent ephemerality of t h e i r domains even when p e r s i s t 

ence of vacuity i n (̂ [b]» J[c3» eto») i s not further disriqfjted i n G by real-world 

disturbance from inputs Z and 5 . I t i s , to be sure, l o g i c a l l y possible f o r runs 
A A* 

under (50) to continue i n d e f i n i t e l y i n C^ so long as Y^ has no p a r t i t i o n = ffal»7a2^ 

i n which YQ]^ snd Yg2 are cMnpetetive but decoupled from one another i n C^ (cf. discuss

ion of (4.8).) But even were (50) to be that r a r i t y , a salient-pattern dynamics with 

long-term s t a b i l i t y , i t would only preclude that other blocks Y^, Y^, etc. of ?^com-

ponents whose la r g e l y - s a l i e n t states c o n f l i c t with nearly a l l largely-aali e n t states 

of Yg can have appreciable runs of salience i n t h i s system. Yet i f runs i n C do 

often switch frtan one action mode to another, even our knowing the salient-pattern 

dynamics within each of these would not t e l l ua when a currently active mode i s about 

to subside, or which mode w i l l follow, or how to predict the sa l i e n t pattern at onset 
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of a newj^mode fi"f«i the sal i e n t patterning that closed out the run i n the one just 

preceding. These are technically i n t r i c a t e issues whose embodiments even i n cartoon 

dynamics are tedious to discuss, nor can we t r u s t tbe mode tra n s i t i o n s i n such simple 

a r t i f i c e s to be t y p i c a l of natural systems. So l e t me venture without argument that 

although onsets and ex i t s of action modes ffiaift ̂ o v e predictable to some modest, extent 

i n some systems,prospects for-predicting Yi,(o) from the I„-states of o's close pre-

cursors across the s h i f t from action mode to" action mode Cjj appear bleak* And 

for that matter, the d i v e r s i f i e d short-run action modes that figure i n the system's 

long-term behavior may well be f a r too profuse for us to learn many of t h e i r d i s 

t i n c t i v e dynamics unless there are strong transducer s i m i l a r i t i e s within broad 

groups of these modes that can be characterized by common I d e n t i f i a b l e law-schemata. 

In any case, even i f these problems are to some degree surmountable, they 

remain just that—formidable problems that generally make understanding/predicting 

molar dynamics i n a complex system horrendously leas tractable than envisioned i n 

the c l a s s i c SLese paradigm of a domain-stable low-dimensional dynamic^ system .with 

inductively accessible transducer. 

Heuristic 2., Molap^-phi?tpgyaphy>--:^::fV, 

Despite t h e i r many virtues f o r education i n the SLese methodology of pattern 

dynamics, cartoon processes appear too distant from&^tttality to promise Substantive 

principles with much carry-over for a science of mind. But there i s a second arena 

of physical pictxxring phenomena, adjotjit to the psycholbgy of perception, well worth 

thoughtful study as a poor man's version of stimulus reception that detaches from 

the deeper mysteries of perception's i n t e r n a l composition the challenge of d i s t a l 

macro-stimuli. I s h a l l speak to th i s only b r i e f l y , barely enough to set the problem. 

Yet i n one fashion or another t h i s i s a wilderness that mujst be tamed i f we are ever 

to achieve an honest SLese account of sentient-mah-in-his-world. 
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Nowhere i n molar psychology are the problems of cognltlTo holism closer to 

h a n d — i f we are w i l l i n g to reach out f o r them—than i n perceptual theory. Gtanmon-

sensically, perception i s a process wherein acme ^ - a t - i becomes aware that-p through 

the mediation of sensory events i n fi-drca-i produced by the state of a f f a i r a s i g 

n i f i e d by the that-p proposition. This c r i t e r i o n i a f a r too narrow to be a good 

psychonomic d e f i n i t i o n of perception (e.g., i t makes no provision f o r perceptual 

error, and I have already urged why mental science had better remain wary of 

representational aboutness); nevertheless, i t motivates s t i p u l a t i o n that a cognitive 

theoiTr of perception must t r y to describe the environmental sources of ^^ings-F^(a^^) 

i n terms roughly translatable into concepts out of which mental contents ^Fj ( a j j ) ^ 

are compounded. That i s , a science aiming to illuminate the epistemic character 

of perception rust salvage and b u i l d upon as much aa i t can frwn f o l k paychology's 

views on world/percept r e l a t i o n s both fore and a f t . 

Indeed, molar psychologies of a l l persuasions, behaviorlstic and personalitjr-

theoretic as weU as mental, have i n practice almost always chosen to characterize 

stimulus input p r i m a r i l y as h o l i s t i c properties of commonsense objects i n the 

organism's geographic neighborhood. With deliberate lack of precision, l e t us 

c a l l such features of the organism's surroimd dis t a j l macro-stimuli. These 

t r a d i t i o n a l l y contrast with proximal micrp-atimuli. which are aspects of the 

physical materials or energies penetrating some p o i n t - l i k e region of the organism's 

receptive surface. I t has long been evident that most outer-world e f f e c t s upon 

the mentation and behavior of organisms are mediated by the aggregate of proximal 

micro-stimuli; and i t i s f a i r l y straightforward to formalize the l a t t e r as values 

of domain-stable micro-variablea {ijp-^^I whoae mcdulfi s e l e c t o r s f M - ^ f c e ^ tp 

coordinates of sensory-surface patches over which t-core variablea [ x j | can be 

pro l i f e r a t e d i n whatever dimensions of energy wavelength, chemical concentrates, 

etc., are needed to appraise l o c a l impingements. The SLese d o c i l i t y of proximal 
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aicro-variables l a undoubtedly why the moat advanced modern work on stimulus reception 

(again see DeValois & DeValois, 1980; IfcArthtir, 1982) takes micro-events on an i d e a l 

ized retina ( p i x e l array) as the f i r s t stage of s y s t ^ z e d input. For molar psychology, 

however, proximal s t i m u l i are just mediators which, i f Ift need of recognition at 

a l l , are to be systemized as lawful consequences of the d i s t a l molar environment. 

The question i s , can we i n fact i d e n t i f y auch laws with SLese effectiveness? 

I t would be perverse to seek macro-stimulus explanationa for Impingements on 

individuated receptor patches, since the very point of molar paychology i s to r i s e 

above the moil of molecularities whose bearing on coBBonsensical tralts/tibeughtft/deeds 

can be severed by Input Abstraction. But molar abstraction over dlstaljL micro-eventff 

— p r o x i m a l micro-stimulations — > p^ntraj. micro-effects cauaal sequences Bf^es 

elsar that tbe impact of d i s t a l mAero-stimuli on percepts and other eegitatione ere 

A O l j Mutated bf P«ir»-M||iai praodMil sti«d.aUem. (See the early work ef 

J . J . Gibson for putative examples.) The organizational differences between proximal 

stimulus patterns and full-blooded eogEiitiv© percepts seem s u f f i c i e n t l y l a r g e ^ that 

^ I n p a r t i c u l a r , neither proximal s t i m u l i nor the sensory "images" which appear to be 
t h e i r most d i r e c t CNS consequences manifest anything l i k e the subject/predicate structure 
so prominent i n the syntsx ef verbalized mental contents. Deciphering the psychonomic 
nature of propcsitlonal structure and the mechanisms by which i t i s ia^osed upon (or 
extracteil^ from?) pre-propositional afference i s the most profound challenge that 
continues to confront cognitive pgyehology. 

whatever laws may re l a t e these proximal mediators to d i s t a l macro-stimuli are bound 

to be much simpler then whatever laws of cognitive perception restdt from coiqposition 

ef (a) distal-^prcgdmiLL maore-stimulus p r i n c i p l e s into (b) tbe lawful determination 

of perceivings by (inter a l i a ) prtSKiialpatternsttenai.^^ 

to IdMitify^awe (A) and (j^) as steps SLese i n s i g h t Into e o f n i t i v e perception; 

but i f i t proves IzMspeble of diselttsing even (a), we had boat w i t e o f f etar h ^ s 
for a science of metital aystems whose inputs are the d i s t a l macro-environment. 
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I suggest, therefore, that we have much to learn frcan t r y i n g — s e r i o u s l y 

t r y i n g — t o s p e l l out SLese pr i n c i p l e s under which d i s t a l macro-stimuli determine 

proximal stimulus patterns. And to set aside whatever complications may arise from 

obscurity i n what substances/energies penetrating what organic surface regions should 

be taken as the micro-stimuli from which proximal patterns abstract, I propose further 

that we i n i t i a t e t h i s inquiry by s h i f t i n g to i t s close inorganic counterpart, molar 

photography. We know that when a modern Polaroid camera i s appropriately loaded 

with unexposed f i l m , the shutter flashed, and the f i l m squeezed through developing 

chemicals, the pigments stably embedded i n the resultant photograph are arranged 

i n a highly d i s t i n c t i v e patterning due to pa r t i c u l a r s of the camera's eayironment at 

the moment of exposure. For convenient reference, c a l l the l a t t e r the photograph's 

expostpre^scene. With intracamera variables such as lens setting and chemical d e t a i l s 

of the pre-exposed f i l m and i t s post-exposure development held constant to be refash

ioned by Strong Domain Constriction into i m p l i c i t sources of transducer parameters, 

what are the laws that t e l l how a photo's picture q u a l i t i e s — i . e . , i t s values of 

molar variables which appraise how i t s pigments are patterned—^result from molar 

properties of i t s exposure scene? 

For t h i s exercise to serve i t s intended purpose, certain guidelines must be 

heeded. F i r s t of a l l , we are to work out laws of molar photography written i n SLese 

format 

(51) In D̂ , = ^ c ( ^ ' S ) ' 

wherein E comprises residuals that we seek to minimize, and and'X- both have an 

a/t-derivational structure that i s also to be a r t i c u l a t e d . More s p e c i f i c a l l y , 

these laws are to describe selected molar properties of the photos f f i j i n a certain 

camera-wiae homogeneous domain ^ of developed photographs^^ as values of a w e l l -

^ % a t counts as a "photograph" i s reasonably commonaensical except for i t s temporal 
boundaries. We can afford to ignore t h i s obscurity, since i t does not much matter 
whether we take any pa r t i c u l a r 2 i n jD̂  to include a photo's entire l i f e t i m e of fixed 
pigmentation u n t i l fade or i n j u r y , or only some selected.shorter segment of t h i s . 
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deflned coBipound variable whose domain includes D̂ . And the exposure-scene 

features they hold responsible f o r T^^-values are likewise to be expressed as a l t e r 

native states of a compound variable = iX^y,: k e k ] constructed from variables • 

Jx^] over environmental objects whose c o t ^ l i n g with photos i n D̂, by the camera/scene 

locus structure i s c o n s t i t u i t i v e of s i t e - s e l e c t o r s (translocators) ff̂ .]» That i s , 

each Jjfjfk^fi) i s to scale some tuple of p o s s i b l y - r e l a t i o n a l properties of a certain 

possibly-compound part of fi's exposure-scene picked out by f j ^ . (We allow that i n 

some cases £1̂ (0) does not e x i s t , whence X^j^(o) i s anomalous.) Secondly, the prop

e r t i e s corresponding to valugs of t^gM gnvirprm^ntql variables ^X«J are to bg. 

mainly d i s t a l macro-stimuli. That i s , f o r each o i n D̂ , most t-core components 

r J j j j l j j ^ f i ) ! ̂  of compound exposure event fX^io] ahould paradigmatically be scene 

constituents of sorts that a discerning human observer might perceive, at l e a s t 

were he a s k i l l e d photographer wise i n the techniquesf of'his a r t . Thirdly, the molar 

photo properties scaled by Y„-values are to be a-derivative just from the arrangements 

of pigmentation over the gewnetrically organized parts of developed photos without 

regard for how these may re l a t e to other things. In p a r t i c u l a r , we do not allow 

states of YQ to be defined as being tjf something i n the exposure scene. (Thus, the 

property s i g n i f i e d by ' i s a picture of two boys chasing a dog' i s not acceptable 

here.) And f i n a l l y , i t i s esp e c i a l l y important that domain be cinematically 

stable i n a sense that needs a small digression to c l a r i f y . 

Pattern processes i n a sequence of stages frtan the same enduring photograph 

are i n the main exceptionally l e t h a r g i c . However, a cinematic photo series taken i n 

close succession with the same camera can also be viewed as a system progression whose 

successive stages are d i f f e r e n t enduring photos i n the order of t h e i r exposures; and 

i n such a sequence the action can be l i v e l y indeed, a l b e i t cine-dynamics i s not our 

concern here. Let us say that a photo o' i s the (immediate) "cinematic successor" 

of a photo 2* abbreviated o' =1:^(0), just i n case 0' i s the f i r s t photo taken a f t e r 

ft with the same c a m e r a . T h e n photo domain i s "cinematically stable" i f f , f o r 
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^^To minimize concern with pignent f i x a t i o n and negative-td-positivi image tranafer, 
I implied e a r l i e r that our camera i s a Polaroid. But any camera w i l l do so long as 
we include the apinropriate film-development d e t a i l s on the l i s t of constancies In D̂ , 

almost every o i n D̂ , t^ist.) exists and i s also i n D̂ . Clearly t h i s i s wanted of 

i f (51) i s to model how molar features of v i s u a l stimulation r e s u l t from a retina's 

exposure to i t s d i s t a l surround, the Impingements upon which change from moment to 

moment with eye movementa within an environment that i s i t s e l f generally i n f l u x . 

But more crudely, the bottom l i n e f o r ( 5 1 ) i a simply that should be broad enough 

to contain a non-negligible proportion of a l l Earthly photographs—^not because we 

intend wide-scope prediction/explanation of photo patternings, but because we want 

to devise ways of characterizing exposure scenes that may also serve as an e f f e c t i v e 

SLesing of what i n the v i s u a l environments of most stages of most ocularly endowed 

organisms matters for t h e i r molar reactions thereto. 

And why should breadth of domain be a problem f o r ( 5 1 ) ? Because for each £ 

i n Dg, the conpqnents of ^ ^ ( f i ) are to include enough properties of enough things i n 

a's exposure scene to account f u l l y , or nearly so, f o r o's Y -patterning. Ordinary 

language suggests many di f f e r e n t types of scenic "things" that ( 5 1 ) might recognize* 

ranging from such abstract categories as places, a r t i c l e s (ordinary objects), and 

surfaces/contours/edges to f a r more p a r t i c u l a r i z e d thing-kinds l i k e h i l l s / v a l l e y s / 

r i v e r s / s k i e s , rocks, plants/animals, t o o l s , f i r e s , mists, shelters, documents, etc,, 

etc. I t i s scarcely feasible f o r Jfj^(£): k ek^ to inventory a l l things of a l l con

ceivable sorts i n fi's exposure scene; but we do need t h i s to be a judicious selection, 

from among a l l commonaensical and perhaps not-so-commonsenslcal ways to parse fi'a 

exposure scene, of some manageable macro-thing array whose SLesable a t t r i b u t e s j o i n t l y 

s u f f i c e to determine YQ(O) under a transducer that i s not hopelessly incomprehens

i b l e , Unhappily, i t i s a considerable task to verbalize even a few such things and 

th e i r properties relevant to any one photo £—a considerable step beyond defining 

thing-specifiers f o r a cartoon display—much less to work out a l i s t i n g s u f f i c i e n t 
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to deteradne Jcis) for a given choice of pattern dimensions 1̂ ,. And far worse, we 

want these things to be picked out of (j's exposure scene by site-selectors ft^} that 

do the same for g's cinematic successors fQ(o),f^(o),.., together with many other 

photos as w e l l . 
of breadth 

What threatens to crush t h i s aspiration/for (51)'s drataln i s the enormous 

d i v e r s i t y of exposure-scene layouts for d i f f e r e n t photos even i n one cinematic 

succession much less i n an abundance of them. For example, imagine mounting a 

miniturized pamera on your head to take an extended aeries of photos as you proceed 

about your d a l l y a f f a i r s . What correspondences can you establish among things v i s i b l e 

i n the various exposure scenes through which you successively pass—bedroom, bathroom, 

kitchen, garage, roadway, quad, o f f i c e , classroom, lab*, gym, fa c u l t y club, etc, 

by virtue of which one thing i n each of these transient surrounds i s picked out by 

the same f j ^ f o r the photo exposed to that scene? To be sure, we have already a n t i 

cipated need to l e t fjj(o) be nonexistent for occasional £ i n DQ. But X̂ , would be 

hopeleasly mega-Tdimensional i n (51) were to achieve cinematic s t a b i l i t y only by 

taking Ity^J to be a c o l l e c t i o n of si t e - s e l e c t o r s any one of which finds proper 

valuea i n the exposure scenes of only a vanishingly small proportion of DQ-photoa. 

The d i f f i c u l t y here i s not anomaly of X_(«)-components as such, but getting X_(£) 

to be a l i s t i n g of a's exposure-scene features that i s humanly comprehensible, one 

that we can act u a l l y write down and convert by a p r a c t i c a l algorithm f o r "^-compu-
c 

tation into description of o's predicted Y -patterning. 
~ AC 

To make t h i s problem c l e a r , suppose that we attempt the most commonsensical 

approach to exposure-scene inventory by taking each k i n X^ = [Xj^fj^.: k e k ] to index 

a p a r t i c u l a r continuant thing fij^ (or a tuple of them i f XjJ-states are relations) 

and defining f]5-(©) to be Sjj.'s momentary stage a t the time T(fi) of a's photographic 

exposure. Since s p a t i a l r e l a t i o n s among camera and scene parts at the moment of 

f i l m exposure are important componenta of the scene-state alternatives ranged by 

variables fX||j, we need no constraints on how unobstructedly close Sj^ i s to camera 

at time T(a). So to l e t EL contain a l l your daily-routine photos, include i n k an 



-210-

index for every continuant thing that r a d i a n t l y impinges upon your camera at any 

time during your transport of i t . Then for each photo £ i n your personal cinematic 

series, ^c^s) includes the X^-stato at time T(£) of a l l such continuants ^a^] 

i n your extended l i f e - s p a c e — a description of your bedroom things at f i o ) and bath

room things at T(£) and kitchen things at T(£), etc.—regardless of how close you 

were to them at that moment. f&̂ 4 eveif tbis^constructio f u l l y precludes amomalous 

components i n X^Co) (cf, the state of your breakfast toast when Tis.) i s much l a t e r 

that day); but for the most part, i f £ i s regular on so are o's cinematic 

successors. And although most of X (£) i s i r r e l e v a n t to Y^(o) (e.g., states of 

things i n your kitchen have l i t t l e bearing on the pigmentation of photos shot i n 

your o f f i c e ) , the fragment of ^^^(o) that does matter should s u f f i c e to determine 

JQ(S.) i f the dimensions of t h i n g - s p e c i f i c a t i o n i n fX^] have been astutely chosen. 

So i t might seem that we have i n p r i n c i p l e achieved our goal here—except that i n 

practice, we could scarcely begin to l i s t a l l these continuant things that k i s 

supposed to index, much less expand the l i s t to cover photos taken In s i m i l a r 

fashion tmder camera transport other c a r r i e r s i n other circmstances. 

I t i s hard not to d i s p a i r that laws of molar photography having cinematically 

stable dwnains are impossible of attainment, with a s i m i l a r conclusion following for 

psychonomic stimulus reception. And indeed, i t would be f o o l i s h to f l i n c h from 

acknowledging t h i s l i m i t a t i o n ' s l i k e l i h o o d i n ovor plans f o r psychology's s c i e n t i f i c 

future. Even so, there remains one prospect f o r broad-dtanain SLesing of d i s t a l 

macro-stimttli that may yet prove p r a c t i c a l . This i s to describe the molar environ

ments of receptive e n t i t i e s (unexposed photo f i l m s , sentient organisms, or whatever) 

by an array of thing-specifiers whose delimiters are various fleshings of frame 

(52) The i t h most prominent thing of kind K i n 's surround. 

Although descriptor schema (52) i s horrendously programmatic, i t i s f a r le ss empty 

than f i r s t impression may accredit. The K-altematlves i t admits are to be whatever 
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small ntnber of broad categories prove needed to regiment s i m i l a r i t i e s / d i f f e r e n c e s 

In bow sources of macro-stimulation vslt or modify flows of materials/energies 

toward receptants and what s p e c i f i c a t i o n dimensions e f f i c i e n t l y describe (with 

a minimm of anomalous values) the major reapects i n which things of a kind 

d i f f e r . Whether a thing i s opaque or translucent or radiant, whether or not i t s 

s p a t i a l boundaries are mostly sharp d i s c o n t i n u i t i e s enclosing a compact s p a t i a l 

region (lumpy vs. ropey vs. smeary vs. ? ) , that i s the s t u f f of which K-distinctions 

are to be made. Above a l l , these stimulant kinds are to y i e l d for each receptant 

a-at-t a phyaical-salience ranking of i t s nearby kind-K things under which a's input 

at t from the less prominent Ks i s masked or otherwise overshadowed by input fTom 

more prominent ones of the same or other kinds. Our hope for (52) i s that although 

the t o t a l i t y of K-things that can pervade a surround i s unbounded, occlusions and 

r««otenesses w i l l keep any one receptant from being appreciably affected by more 

than a prraninent few—which i s to say that whatever a law of distal-stimulus reception 

might accomplisb, through i n c l u s i o n of a r b i t r a r i l y many form-(52) delimiters should 

for the most part improve only n e g l i g i b l y upon what can be aaid with but a modeat 

fixed number of these for any one K. 

Of course, even i f a manageably small number of form-(52) delimitera-Caii--

provide a l l the s i t e selection we need for e f f e c t i v e description of d i s t a l stimulation, 

we also have to b u i l d these into an array of thing-specifiers adequate to account for 

the molar reception consequences we have chosen for study. And that too i a ground 

for dismay. Consider, for example, that we w i l l c e r t a i n l y want K-thing specificatlona 

to include s i z e , shape, location (distance and d i r e c t i o n from receptant), and 

pigmentation or luminance. Size and location should be r e l a t i v e l y straightforward 

to dimensionalize even i f each K requires i t s own version of these. But how should 

we parse contrasts i n form and color among things whose pa r t i c u l a r K - c l a s s i f i c a t i o n 

does not sharply constrain those? What are the major much leasjodnor axes of v a r i a t i o n 

i n momentary shapes even of maiamais ( s t a r t i ^ ^ ^ say, with limb positions) not to 
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Bentlon inaects and plants. And what array of color features are appropriate to 

specify the newapaper and TV displays to which you reacted l a s t night? 

Yet d i s p a i r remains premature. When a law of molar responding c a l l s f o r 

spe c i f i c a t i o n of the i t h most prominent K-thing i n a receptant'a surround, i t does 

not generally want a r i c h description of this stimulant's properties, but only 

such selected aspects thereof as matter for the p a r t i c u l a r response alternatives 

t h i s law abstracts. Thus, there i s no unconditionally correct way to dimenaionalize 

the ahapes of nearby creatures or the coloration of signal displays to which a 

receptant i s exposed; rather, that turns on what r e a c t i v i t y patternings under what 

domain preconditions we have selected for study. So while pursuit of appropriate 

spe c i f i c a t i o n dimensions for K-things i s indeed daunting, we can s t i l l hope that 

our search'a target, r e l a t i v e to a s u f f i c i e n t l y clear conception of what i s to be 

accounted for , i s manageably f i n i t e . 

But doesn't t h i s relevant-input r e l a t i v i t y ( r e a l l y a rather obvious point) 

undermine the heuristic value of molar photography f o r a science of mind? For even 

i f we do come up with cinematically stable d e t a i l i n g s of (51) that moreover translate 

nicely Into domain-stable laws of how d i s t a l macro-stimuli produce patterns of 

light-impingement within eyeballs, we would s t i l l have l i t t l e confidence that the 

retinal-image counterpart of photo dimensionalization Y^ abstracts a proximal-

patterning space even roughly aligned with the one that mediates between d i s t a l 

environment and central mentation. However, t h i s demurrer overlooks that our 

heuristic's main intent i s to educate us i n ̂ ow to work out genuine SLese pr i n c i p l e s 

of macro-stimulus reception. I f we ever get f a r enough i n t h i s exercise to verbalize 

actual dimensions of exposure-scene features and photo patterning, we would expect 

many of the site-selectors ^f^J and t-core variables {X^} constituting XQ, as well 

as many retinal-impingement abstractions corresponding to dimensions i n Y^, to 

warrant serious psychonwnlc study even i f we suspect that some other parsing of 

d i s t a l and proximal stimulation w i l l eventually provide a superior account of 
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folk-psyehology'a version of v i s u a l perception. That seems especially l i k e l y i f 

^3C^^-values p r e c i s i f y commonsense attributea of everyday perceptual objects while 

we have chosen to characterize D^-photos by the p a r t i c u l a r pigmentation dimenaions 

i n YQ precisely because these are patternings that can be f u l l y explained by the 

[X*|-kind properties of things to which photos of sort are linked i n fashion f f j j l * 

And i f we break of f t h i s inquiry before reaching any r e a l i s t i c f u l f i l l m e n t of 

prospect (51), any i n s t r u c t i v e preliminary sketch of molar photography w i l l be 

equally i l l u m i n a t i n g as a first-approximation to distal-*^proximal macro-stimulus 

reception i n v i s u a l organisms. 

Godat,^..TM:S^ig^lMailg si. °>ental^Gienee.J _ : J ; ^ . -

Previously i n t h i s essay, after speculating on the proper d i r e c t i o n for a 

science-of-mind's movement beyond ordinary language toward a more te c h n i c a l l y 

servlcable vocabulary of mental ascriptions, I suggested that tbe moat commonsensical 

dimensionalizing of thought would take each conceivable combination of an open 

mode (type of mefntal act) with a propositionally structured content (complex idea) 

of some basic sort to i d e n t i f y a two-component cognitive variable [|i^^{§.y^] whose 

value-pairs are grades of i t s mode crossed with i n t e n s i t i e s of t h i s moded content's 

activation. I have no great confidence that p r e c i s e l y t h i s formalization w i l l prove 

best, especially for treatment of oogid^tlye mode; but no plausible alternative i a 

yet i n sight and i t seems pointless to search f o r one u n t i l we have verbalized a 

sample repertoire of the s p e c i f i c mental attributes our primary cogriitlye vari^tiles 

are to systematize and have begun to rough i n acme of the r e g u l a r i t i e a that supposedly 

govern these. Whatever d e t a i l s may evolve, any SLesing of .cognltlye space that 

recognizably reconstructs commonsense mentation w i l l have the o v e r a l l methodological 

character of p l e t h o r i c a l l y many competetive pattern dimensions a-deriVed from a 

substrate of neurological micro-variables—mainly because almost c e r t a i n l y that 

i s what contrast sets^^pf pri^iMiy ms^^ are. -
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I t follows that the co!npetetlon/docoiq)ling/domaln-ephemerallty linkage 

i l l u s t r a t e d f o r cartoon processes i n Heuristic l b l a r g e l y thwarts psychology's 

aspiration for mental dynamics with the domain s t a b i l i t y we have com© to expect 

of an advanced science. My previous loose sketch of t h i s bind (pp. 198-203) 

applies d i r e c t l y to mental systems once we take array Y there to comprise cognitive 

variables and agree that whatever format we choose for detailed d e f i n i t i o n of any 

pa r t i c u l a r Y-component ŷ ,̂ i t s range includes s a l i e n t (contra vacuous) values that 

are appreciably competetive with s a l i e n t ideation on many other dimensions i n 

(Recall that treating the salient/vacuous contrast as binary i s just a quick-and-

d i r t y s i m p l i f i c a t i o n . ) C l e a r l y that i s true of j o i n t ideational arousal no matter 

how mode of entertainment may complicate the a t o f t h i s , »nCalso regardless whether 

we take "arousal" to vary continuously from v i v i d to n u l l l i k e degrees of Che^iered-

ness or to be a more categorical idea-present/idea-absent difference t i e d to some 

delimiter 'the ii^-idea i n __'s thinking' f o r v a r i a b l y determinate specifications 

of a unique 1̂ 0̂ ., with determinable character jXj^. Although I have not previously 

aired t h i s l a t t e r fomat as an option f o r jsog^;^i?i(^ ^srarlables, i t _ . 

too ni«rlts consideration i f we suspect that entertaining an idea i s more akin to 

cartoon diaplay of a molar figure-on-ground than to a display's being checkered or 

multi-ringed. Indeed, thing-specification of Ideation seems especially appropriate 

to currently popular information-processing views of cogitation as a flow of parcel

l i k e "items" shunted with assorted transformations frcan one i n t e r n a l location to 

another, l i k e c i r c u l a t i o n of blood c e l l s or postal processing of mail; Evea • 

so, an absence of tij^-ideation d i f f e r s at most n e g l i g i b l y from i t s presence at n u l l 

i ntensity. Both are vacuous (noncompetetive) alternatives to more vigorous variants 

of Hj^-thinking that severely i n t e r f e r e with conjointly vigorous thoughts on other 

dimensions of eogitatioTi however these are s p e c i f i e d i n d e t a i l . 

So according to Heuristic Ib's generalized conclusion, our only r e a l chance 

at formulating dynamics for some chosen Cognitive variable y, under which y!,f i s 
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deeently predictable Just from y and a manageably small array of additional cogtiitive 

and noBCognitive molar variablea i s to look f o r an assortment of d i s j o i n t r e s t r i c t e d 

laws of y -change, each conditional on s p e c i a l conditions (d(»nain constraints) under 
A k 

which a l l but a select few of other cognitive variablea are quasi-constant at vacuity. 

Thus roughly speaking—very roughly—we need one law to describe how vigor of arousal 

and degree of confidence i n b e l i e f that i t w i l l r a i n tonight changes when accwnpanied 

by suspecting that tb£ noise just heard wa£ thunder while trying t£ scrape off tjas. 

gum but s a l i e n t l y thinking nothing else, another law for change of vigor/confidence 
with 

i n thi3>#ame b e l i e f that i t w i l l r a i n tonight conjoint/^ noticing that the Jade tree 
USSM water while remembering hsa gub4ue<j }kEZ SSSm^ at lunch and resolving tj2 b£ 

are 

less c r i t i c a l next time when no other ideas |^salient, s t i l l another law f o r f l u x of 

e f f o r t at t r y i n g to scrape o f f the giffa while a c t i v e l y thinking at moat ,,,, and so 

on, and on and on. 

Before you conclude from t h i s , however, that we can never i d e n t i f y more than 

a uselessly tiny^fragment of the laws that govern mental processes, note that r e s t r i c 

ted dynamics such as these may w e l l crane i n open classes characterized by meta-laws 

such as schematized by 

(53) I f any variables ZQ, Zj^,,,.,Zjj and some r e a t r i c t i o n D of t h e i r -i-:^ 

domain intersection s a t i s f y conditions P (ZQ,Z2,...,ZJJJ,D), then for 

some residual ctnnposite e of ZQ-soto'ces Independent of Z]^,,,.,Zm i t 

i s a law that i n D, = ^ ( ^ j , . . . , % , £ ) , 

To appreciate the force of (53), be c l e a r that i t s only schematic terms are 'ffi', 'n', 

and V'. That i s , were (53) to be fleshed out into a f u l l y meaningful English state

ment, 'm' would be replaced by a numeral, '/i^' by reference to a s p e c i f i c tranaducer, 

and 'P* by an (mfl)-ary predicate expressing a rather complex conjunction of 

r e l a t i o n a l and nonrelational conditions on various subtuples of i t s arguments which, 

i n t e r O a l l a . specify ranges for Zn,...,Za compatible with ^ and t-derivatioBB f^^ 
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Bome of ZQ,,.,,agj from others. In contrast, ' Z Q ' Z j ^ ' and 'D' are bound l o g i c a l 

variables ( i . e . placeholders for names i n the scope of a quantifier) that remain 

such i n any embodiment of schema (53), but l a t e r become instantiated by reference 

to p a r t i c u l a r attribute-alternatives over a partibular r e s t r i c t e d object-domain 

when this completed 2nd-level generality i s used to i n f e r one or another I s t - l e v e l 

law of kind P . 

[As i l l u s t r a t e d immediately below by associative models of ide a t i o n a l 

arousal, versions of (53) that arise i n practice are l i k e l y to quantify over 

placeholders not for names of variables and domains as such but f o r subordinate 

terms out of which descriptions of variables and domains are compounded. And 

i n extensions of schema (53), ' r ( )' and V may be elaborated as • r ( »a)' 

and Va', respectively, with 'a' abbreviating an additional array of universally 

quantified terms, A meta-law of t h i s expanded form would then convey an open 

class of P - k i n d laws within which the transducer of each instance-law adapts 

to certain i«rticularities of i t s variables and domain.]} 

In mental-science embodiments of (53), when <yo»yi»• •''l^m* ® tuple of 

variables and Dj^ a l o c a l domain of which ^ i j o f f i t * • ' fVjn*^) i s j o i n t l y true, JQ and 

sane but far from a l l of variables yT,,..,?^ w i l l be dimensions of ideation, presum-

ably with ^fi-^ - °^ integers 1,,.. ,m and f some excursion step. 

The remainder of J ^ ^ , ^ . . , 7 J ^ w i l l range over selected subspaces of experience-residues 
A * A 

(infonnation stores, memory traces, associations, habits, means-ends-readinesses, or 

the i r l i k e ) , motivational dispositions (preferences, attitudes, need-presses, e t c , ) , 

a b i l i t i e s , character t r a i t s , and what else have you. Part of ' P (yQ,yj^,,. .,yjjj,Djj) • 

w i l l require certain conceptual t i e s between our descriptions of t h i s array's cognitive 

variables on one hand and i t s nonoognitive ones on the other. For example, i t may 

e n t a i l that when yQ and y^^ are Intensity-of-thinking-idea-|XQ and Intensity-of-thinking-

idea - n - , respectively, y2 ̂ s to be an experience-residue variable whose description 
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c i t e s both \i.Q and i n a certain way. Thua according to the simplest c l a a s l c 

model of ideational arousal, how strongly s thinks l i ^ at time t+1 i s ceteris paribus 

a m u l t i p l i c a t i o n - l i k e function j o i n t l y of s's |i,^-thought i n t e n s i t y at t and the 

strength of s's M-Ĵ -̂ M-Q association. The association i s d i s t i n c t from but described 

i n the same individuating terms as the p a r t i c u l a r episodic ideas with which i t i s 

functionally connected, 

[ S l i g h t l y less s i m p l i s t i c a l l y , c l a s s i c a l association theories envision that 

i f y^^ and f^^^i^ or more b r i e f l y y^ and c^^ are respectively Intensity-of-Uj^-

thlnking and Strength-of-Uj-to-u.j^-association f o r any given ideaa and Hj, 

then the process of thinking an a r b i t r a r y idea i s governed under certain 

poorly specified boundary conditions (domain r e s t r i c t i o n s ) by 

wherein subfpnctions x and + are m u l t i p l i c a t i o n - l i k e and a d d i t i o n - l i k e , respect

i v e l y , and the whose i n t e n s i t i e s are ^y^: 1 = l,,,,,a|;e«*^ise 

of ideas relevant to n^, one of which should be (i-, i t s e l f to account for the 
t h i s " 

perseveration of x idea once aroused, (Note that since 'JAQ', V]^',•••»'l*n' 
only placeholders f o r p a r t i c u l a r idea-names, what we have here i s the outline 

of a meta-*law as envisioned by (53).) Further elaboration of t h i s model—which 

i s highly i n s t r u c t i v e as a SLese exercise even i f long obsolete as a serious 

account of mentation—needs i n t e r alJj-a to be more s p e c i f i c about the scaling 

of ideational i n t e n s i t y and association strength, to include variables additional 

to ideas and t h e i r associations as conjoint sources of ^Q-arousal, and above a l l 

to offer some rationale—even i f only a domain-restriction f i a t — f o r l i m i t i n g 

ideational control of \XQ to a p a r t i c u l a r f i n i t e choice of l i ^ ^ , , . . From there, 

attempting to run dynamics f o r several competetive ideas simultaneously under 
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t h i s model may help you to appreciate the problems of molar dynamics that I 

have t r i e d to overview here i n more general terms. J 

And ' P(yQ,^]^, ...,yjj,Sij)' i n our conjectured mental-science embodiment of (53) 

must also put r e s t r i c t i o n s on Dj^ under which, roughly speaking, i t s members have 

vacuoua values on a l l variables that n o n f a c i l i t a t i v e l y compete with SVny,,...,yL 

except insofar as some avoidance of competetive u n r e a l l z a b i l i t y may be subsumed 

under the residual disturbance i n *law 

(Somewhat more precisely, i t i s variables that compete with certain translocations 

of 7r\»7i*"'*yny <iependlng on the detailed locus structure of th i s *law, that must 

be constrained to vacuity i n Djj. A complicated story lurks herein, about which I 

am trying to be evasive.) But ' P(yo»yi»• • • »yin»-ĥ ' "°*» conversely, require 

a l l dimensions yg^yj, • • • to be f u l l y s a l i e n t throughout Dj^j so p r i n c i p l e s of 

e l i c i t a t i o n (salience onset) remain accessible under t h i s r u b r i c . 

Establishing even one or two such meta-laws with near-negligible residuals 

would be a major achievement f o r cognitive research. Indeed, t h i s would betoken so 

spectacular an advance i n cognitive psychology's SLese maturity that I haven't the 

heart to expand (cf. p. 202f., above) upon how empoveriahed i n recursive systemacy 

wo\ild be the I s t - l e v e l domain-ephemeral laws so aggregated despite t h e i r unbounded 

abundance. The very concept of domain-stability, much less i t s active pursuit, l i e s 

so f a r beyond the ken of contemporary molar psychology that to make much of mentality' 

recalcitrance i n that regard would be at par with scorning a cbild:^a c o n s t i t u t i o n a l 

i l l - s u i t e d n e s s f o r f l i g h t when i t i s s t i l l fumbling at learning to walk. There w i l l 

be time enough to bemoan the l i m i t s on a feasible science of mind when SLese recon

structions of f o l k psychology begin t o press against that asymptote. 
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s t i l l , we had best also be making plans for what to do with cognitive 

psychology should t h i s indeed prove incapable of soaring with the premier sciences. 

And for that a b r i e f return to our molar-photography he t i r i s t i c Is i n s t r u c t i v e . 

Suppose that we do, i n f a c t , make some honest e f f o r t to search out laws of molar 

photography i n compliance with the guidelir<es above, (Note that t h i s study needs 

O n l y to be conceptual—i.e,, armchair a n a l y t i c — s i n c e presumably we already know 

a l l the relevant micro-principles. So i t i s deterred by none of the usual p r a c t i c a l 

impediments to empirical research.) Then one of three outcomes should r e s u l t . The 

f i r s t , and happiest, i s that we do indeed manage to i d e n t i f y form-(5l) molar-photo

graphy laws wherein domain D̂, i s rep e t i t i o n - s t a b l e , disturbances by residual E are 

small compared to the effects of i d e n t i f i e d input array X̂ ,, and most environmental 

features captured by X^-states are comfortably molar at the l e v e l of commonsense 

perceptual objects. Although our r e f l e c t i o n s above (pp. 210-212) do not encotirage 

sanguinity over t h i s prospect, neither do they shew i t to be hopeless; and i t i s , 

after a l l , not uncommon for ambitious undertakings to suffer prolonged discouragement 

before winning through to success. I f we do discover how to write well-SLesed laws 

of molar photography with repetition-stable domains, i t should require only routine 

extensions to give us a SLese dimensionalization of d i s t a l macro-stimuli on which 

domain-stable laws of cognitive perception can be based, (Actually, extensions to 

include d i s t a l macro-stimuli whOse proximal consequences are primarily non-visual 

may not be a l l that routine. But l e t us be optimistic.) And although that i s not 

enough to ensure the a v a i l a b i l i t y of domain-stable laws of post-perceptual ideation, 

i t would at least give us important impetus i n that pursuit. 

Secondly, i t i s conceivable that although p r i n c i p l e s of micro-physics do not 

abstract into repetition-stable laws of molar photography for which SLese formalisms 

are well-suited, we can nevertheless comprehend how h o l i s t i c properties of exposure-

scenes account for photographic picture q u a l i t i e s by means of some sty l e of explan

ation quite different from SLese. I f i n d i t exceedingly d i f f i c u l t to imagine what 
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such a n explanational alternative might be, unless i t i s some nonverbalizable ver-

stehen in which I am nyself deplorably d e f i c i e n t . (Don't scoff: I f only versteher? 

provides comprehension of human psychology i n depth, as some would have i t , why 

cannot this deal with h o l i s t i c features of the inorganic world as well?) Yet i t i s 

premature to i n s i s t that SLese i s the only communication format i n which i n t e l l e c t 

u a l l y rewarding generalities can be expressed. ( l think soj but i f I did i n s i s t , 

would you believe me?) And i f there do exi s t e f f e c t i v e ways to predict/explain/ 

understand h o l i s t i c phenomena that elude SLese regimentation, perhaps molar photo

graphy i s the setting wherein we can diagnose what these are and work out how molar 

psychology might usefully exploit them. 

F i n a l l y , we may rel u c t a n t l y decide that abstraction of i n t e l l i g i b l y stable""-

molar-photography pr i n c i p l e s from the laws of micro-physics i s impossible. I f so, 

a similar conclusion i s inescapable f o r cognitive perception, nor have we reason to 

expect greater domain s t a b i l i t y i n other cognitive r e g u l a r i t i e s whose input variables 

are as grossly hyolistic as I posit of ideation. That means we can dismiss our 

aspirations for a hard science of mental systems. To be sure, t h i s i s f a r from 

putting quietus to psychonomic science. I t does not even discourage our hopes for 

a r i c h repertoire of cognitive laws, so long as we are resigned to these having 

domains i n s u f f i c i e n t l y stable for useful integration. But i t does i n s i s t that i f we 

want to develop a science of organisms as dynamic causal svsterns. we had better break 

the choke-hold of naive mentalism that has once again tightened down upon our concep

tions of i n n e r events. Folk psychology and c e l l u l a r neurophysiology are not the 

O n l y levels of molar organization on which zoological functioning can be investigated 

We must not surrender our license to search out f i n e l y quantifiable patterns of 

input/output r e g u l a r i t i e s and the inner mechanisms these inductively reveal i n what

ever conceptual units we can discover to have the greatest SLese systemacy. I f these 

prove to be very l i k e f o l k psychology's parsings of the outer world and human 

ideational/motoric reactions thereto, so much the better. But that i s s t i l l very 
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... •• 

much an open question. 

We need, In short, a resurrection of behaviorism, ^ot of s p e c i f i c mid-Century 

behavior theories, whose primordial treatments of, in t e r a l i a , stimulus structure and 

experience traces are c l e a r l y obsolete. And c e r t a i n l y not of the largely mythological 

p o s i t i v i s t i c behaviorism that proscribed theories of the inner organism as i d l e fancy. 

The behaviorist i d e a l which takes seriously the old-fashioned s c i e n t i f i c d i s t i n c t i o n 

between evidence and hypothesis, which seeks to shape our models of psychonomic 

mechanisms by tough-minded inference from s c e p t i c a l l y hardened data on which mental

i s t i c interpretations have not been imposed at the outset, that i s the doctrine 

whose r e v i v a l to counterbalance current cognitive science's runaway aprioricism 

has become urgent. 


