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Supplement A.: Foundations of Dialectical Arithmetic

B The Foundations of [Quanto-]Qualitative Arithmetic and the Missing 'Half' of Math. The
key to the whole development of Dialectical Arithmetic is the relation we denote by a 'neo-ideo-gram' of
our own 'coinage', but one which carries forward the implicit 'picto-ideo-gram-matical' rules of the

predecessor 'picto-ideograms', namely '%', wherein the vertical line or "slash”, |, drawn all through the
stacked ">', '=' [reduced to '-' as per convention with 2 & < ], & '<’ signs, indicates their conjoint denial.
Therefore, our new 'picto-ideogram’' ' ' denotes a relation of 'non-quantitative inequality', i.e., that of a

'non-quantitative difference' or 'qualitative difference' between two 'relata’.

This new symbol [re-Jmarks a portal into a vast but hitherto largely unnoted universe of arithmetical ideas, and of new
mathematical insights generally, through which the human mind that considers it may conduct itself. The key that unlocks this
doorway is the noticing of something that — though already silently pervasive even in its present 'un-development' and
‘unnoticed-ness' — goes, for the most part, as if unseen, or which is shunned and avoided in those fleeing moments in which it may
obtrude mto the prevailing consensus consciousness regarding mathematics. This key is the becomung [re-]sensitized to an aspect of
thought-reality to which an entire civilizational and cultural mentality has become increasingly desensitized. It is the opening o
and the willing confrontation with the difficulties and the challenges - the gauntlet -- which the systematic admission of this facet
of mathematical and conceptual experience throws down. This key is also the fleeing no more from the, at first, scemingly
overwhelming demands that accompany such a re-sensitization, It is to allow the force of that 'demandingness' to ignite a new and
accelerated irruplion of ideas; of new arithmetical/mathematical 'inventions/ discoveries', a new outbreak of 'ideo-onto-dynamasis'.

A Note on Notation. We delimit major hypotheses — typically textual, and denoted generically here by ellipsis dots, "..." - as follows:
. = l [though most of the material not so endosed also remains conjectural], vs. theorems, derived deductively from explicit premises,

via .. i Singie quote-marks enclose 'self-quotes’ of our vun cwinages; double qua&~marks exact quotes of others. Triple quote-marks
enclose paraphrased quotes of others. Double ‘angle’ marks, «.», enclose words of Ianguages other than English, whether
transliterated or rendered in their native alphabets. Additional notation is defined below as and where the need for it arises.

Genesis of a Symbol for Qualitative Inequality. The implicit ubiquity of the 1— ' relation, the relation

of 'qualitative inequality', is perhaps most readily 'explicitized' initially via the various colloquialisms regarding
"apples vs. oranges”, or, per our 'symbolizational' conventions, in the 'inequation” 'apples '1- oranges’. In these

colloguialisms, the 'seeings’, the critiques, and the caveats or warnings that found Dialectical Arithmetic are
already emergent and manifest in the collective consciousness and "natural language" of contemporary Terran
humanity. Clearly, our perception of the inequalities between a particular apple and a particular orange, as between
the "ontological categories" or "classes of kinds of things" called 'apples’ versus 'oranges’, is immediately not a
matter of "greater than" or "lesser than" The inequality 'apples = oranges’ is clearly not intended to assert that

‘apples z oranges'. Neither are 'apples > oranges', nor are 'apples = oranges’, nor are 'apples < oranges' We

may more compactly summarize this triple series of denials by writing =[ apples % oranges ], with the ' ='

ideogram denoting 'not’, and, more compactly still, by introducing the 'slash-denial’ of "—)(' as the 'combineal'

ideogram -1- ', and by writing out the expression 'apples -1- oranges'. The foregoing summary assertion thus

provides us with a new ideographic sign of relationship to work with and to contemplate: '-I- '. The perceived

difference between the category we denote by ‘apples’ and the category we denote by 'oranges' is, in its totality, and
in its unily, a difference of kind, a difference of quality, not a difference of guantity. This difference is not one of
differing quantities of the same qualily, of the same kind of thing. Inequalities like ‘two apples = four apples’ present
a difference of quantity within the same quality, namely, within the 'quality’ or 'ontological category’ of 'apple-ness’.
They stay 'within the same quality’; because they contrast different 'full-multiplicity quantifiers', two vs. four in this
example, which are being applied to the same 'onfological qualifier', here, to the 'ontological qualifier' or 'kind

qualifier' denoted by 'apples'. Thus, we here have '2 apples i 4 apples', and, indeed, '2 apples < 4 apples'.
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So likewise does an inequality Iike ‘two oranges = four oranges’, but nof an inequality like 'two apples » two oranges’. The
qualitative difference presented by the latter is what we call an 'entological' diference, given our perspective of ‘totality-ism' or
‘ontological now-reductiomism' [ie, we do not "reduce’ both apples and oranges to "'mere collections of quarks and other
"elementary” "particles” "']. Thus, our phonetic ['phonogramic’, or 'phoneticographic'] word-symbols 'apples’ and 'oranges’
denole, in this perspective, 'onfological categories' or, for short, 'ontos'. They are not two of a kind. They are of two kinds, two
different kinds.

They denote two different 'onlos'. They are ontologically different from one another. They differ ontologically, when compared in
duo quantity, as above, just as when compared in any other non-zero Mﬂm The expression 'two apples # two granges’ is an

“inliomogeneous" [ "dimensionally heterogeneous” one. In short, the two 'relala’ differ non-gquantitatively. They differ onlologically.

But how could one construct an ‘arithmetic' on the foundation of the above observations; one that would be inclusive of such
‘ontological’ and qualitative observations and relations? Moreover, why would one want to or need to? Part of the answer to the

latter question, we hold, arises from observing the vast immanence, the immense but silenl, unheralded ubiquity of the % relation
even in contemporary mathematics; even in the mathematics already extant.

A Psvcho-Historical [Self-

attribute the Psycho-Historical Force', or "U-Force', driving 'The Elision of Hw Qnah}'!m in modern arithmetic, and in modexn
mathematics i general, to 'The Mesmerism of Exchange-Value'. 'Qualifiers' — ontological, metrical, and otherwise — have gone

issing from explicit representation, from explicit written symbolization, in our "'purely-quantitative"' mathematical notations,
though they remain, of course — and necessarily so -- there, but hidden in implicitude. The 'qualifiers' have been elided from both
our ideography and our ideas. There is a psycho-historical experiment that you can perform here and now, using your own
inculcated, acculturated, exchange-value-permeated «mentalités, if your social self-identity is a psycho-historical 'self-specimen’ of
the prevailing social consciousness in this regard. But it is a 'self-experiment’ which you can perform fully only once, because you
will have changed your self — your cognition -- after you first perform it, as a consequence of performing it. That is, performing this
reflection, you may experience a shock of ‘re-cognition’, a cognitive expansion or regeneration — a healing from a kind of partial
blindness; a restoration of a kind of insight, or even, possibly, the seed of a cognitive revolution. Consider the following proposiions:

Yes,1=1=1=...=1,butalsolcm. { 1gm } 1sec. .
Yes, 3gm. m» 2gm.,and3gm. > 2gm;sotco3 cmM. = 2cm, and3cm. > 2 cm,,
butalso3 gm. = 2cm,and3gm. # 2cm,and3gm. § 2cm.

The latter clauses, involving the 'qualitative inequality' relation, denoted %', are true, yet theirs is a truth that is very difficult for
many modern humans - yet not so difficult for typical ancient, e.g.,, Hellenistic humans -- to notice, or to discern initially at first
explicit encounter. The symbols ‘'cm.!, 'gm.’, and 'secC.' do not denote “quantities" or 'quantifiers. They denote 'qualifiers’ —
‘metrical gualifiers’. They denole quahtamre units -- or 'monads’ — of measure[ment], for different "'dimensions™ of our
experience of reality, namely, the spatial extent/ distance, weight or mass, and time ""dimensions™. Thus, expressions like '2 cm.’,
'3 gm.’, and "1 SeC.' are not "purely quantitative” expressions. They are 'quanto-qualitative’ expressons.

The habitual and habituating experience of money-mediated exchange, exchange of exchange-values for exchange-values, seems
to equate, in its ""interchanges of equivalents™, qualitatively different, heterogeneous, goods/commaodities, by means of currency

units of value which increasingly appear to be [especially after the emergence of paper money] 'quality-less’; ""purely quantitative™.
The quality behind value -- both its real onfological qualifier and its real metrical qualifier — are 'social noumena’ in the sense
that, for "alienated"' ['sold'], and "'self-alienating" ['self-selling’] humanity, they are unknowable sensually, via munediate
appearances at "'the surface of society’"'. They become knowable only via intuition/ theory/social science/critique. The human
roots of monetary value, in the "'lime-binding"' of living human time as creative-productive life-activity, constrained to the
expanded reproduction of capital-value, and metrically qualified in temporal units, remains veiled for humanity-in-alienation.

tative Difference in Standard

Mathematics and Mathematical Logic. So far, we have been grounding our encounter with the '-i-' relation by reference to
‘ontological qualities, ‘predicates’, or "inlensions” like 'apple-ness' and 'orange-ness’. We have referenced them by using our
standard 'phonetic-literal’, word, or 'phono-gram-ic' symbols like ‘apples’ and ‘oranges’, which we call 'ontological qualifiers’, to
stand for the perceptible qualities of our experiences of real apples and real oranges. Perhaps then, our easiest «enmfrées into an
encounter with the mathematics of -} — with the ubiquity of the {- relation even within the mathematics presenily officially
recognized as such -- is to consider the mathematics of lagic; the "'calculus of predicates that is, the "first-order predicate
calculus” of modern "symbolic” formal logic, or ideographic formal [ostensively non-dialectical] logic'.

Indeed, in general, any two distinct symbolic or ideographic predicates bear this '-1-' relation to one another. If the "Intension” of a
"unary” predicate symbol, or "one-place" predicate symbol, G', is the color Green, and if that of another unary predicate symbol,
S',is the quality of human taste-perception known as Sweet, then G' # 8'and G' +8"and 6" 8", % -, in summary, G' -}31.
Now of course, things look different in terms of the "extensions” of the different "mtensions® of these two "'predicate letters"’ — the
set of all green "objects” [or of all green "logical individuals”] in our "universe of discourse”, relative lo the set of all sweet ob;ectsar%rf
all sweet ‘mdl\nduals in that uruverse. The “cardinality”, the count of the membership of the "extension” of this “intension”, G,
here denoted | (e} | may be greater than, or less than, or maybe even exactly equal to the "cardinality” of the “extension” of the

other "intension”, $'. We may symbolize this by asserting [employing the Fregean/Russellian ' F .’ as an 'assertion without proof
sign[ ¥ 1/parentheses-substitute or enclosure pre-sign [ . |']: ¥ .| G' | % |8'].
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Note that, in this predicate calculus, the juxtaposition of a unary predicate symbal to the symbol for 2 logical individual dena tes the
attribution of the predicate 'intended’ by that predicate-symbol to the individual 'mtended’ by that individual-symbol: X'X means
that 'X is an X' ar, in extensional terms, that X € X; that X is an "Element" of the set or extension, denoted X, of X [wherein the
ideogramic 'e € S' abbreviates for the phonogramic statement 'e is un glement of the Set 8']. Thus, if g denoles a particular logical
imdividual within our universe of discourse — so that g denotes a "member" or "element” of the "extension" of that universe, of its
"universal set", U — which exhibits, among ils attributes, that of "'green-ness'", of looking green to us, and if § denotes another such
logical individual, one which exhibits the quality of "sweet-ness', i.e., which tastes sweet to us, then I, G’ g, is a true assertion
forus,asis I, S's. "Reducing" these quite distinct assertions to their "truth-values”, we may write || G'g | =1] 8's||=.T.,in
which the symbol '.T.' denotes the "truth-palue", or 'logical meta-number value' "Irue", corresponding to the value '1g' in Boolean
"logical arithmetic’. But the predicate concepf or "intension" denoted G1, is, in itself, qualitatively different in its denotation from that
of the "intension" denoted S". The assertion denoted F . = [G1 2 S' & [G" = S'] is a true assertion ['=' stands for 'naf].

Moreover, the truth of = [!I';'-1 2 51] does not imply that G' = 8". There is another possibility: F . G’ % 8", The recognition of this

fourth, qualitative relational possibility, ‘%' , in addition to the conventional three, '>', '=', & '<', thus expands or "extends” the 'pure-
guantitative' "trichotomy principle”, which explicitly pervades contemporary mathematics, to a presently implicit and 'quanto-
qualilative' 'letra-chotowty principle’. The trichotomy principle holds that, for any constituents X, ¥ of the Real numbers, R, or of
any other such "totally-ordered" ['rectilinear’] “number-sel"/"number-space", always either X > ¥, or X = Y, or X < ¥. In summary, given
that X,y € "Numbers" with "total order”, then, per the trichotomy principle, we will have only the three possibilities expressed
ideogramically by X — y, wherein the relation symbo}. '~ ' is formed by 'stacking' the symbols >, =, & < atop vne another in "totem

pole" fashion to form a new, single symbol. But, as we have just elaborated, there is a fourth possibility, beyond this "set" of three
relations, that set being denoted by the "extension” { >, =, < } [Note: In fairly standard fashion, we use 'curly parentheses' or

"braces" to enclose symbols which specify the content of a "set" or "space"]; a possibility which we denote by the 'stack’ %, short for
[# &2 & £]. Le, it is useful lo assume that the '#' relation 'genus' comes in [at least] two distinct [sub-]varieties or 'species’,
namely ' z & "I-', the latter being a 'neti neti neti' or 'not & not & not' category of relationship: not '>' and not '=' and not '<’

Arithmetical Monads, 'Boolean' versus 'contra-Boolean'. Consider the standard 'hybrid' anthmetic of
“real” and "imaginary" numbers, the so-called "Complex" arithmetic of €, with its fwo distinct arithmetical unifs or monads, +1 = 1

and +V-1 = +I. Again, we have that +i F +1 and that +i F +1 and +i € +1. Thus, we wrile +i -t- +1, which relation,

‘analytical-geometrically', maps to one of the mutual perpendicularity, orthogonality, or "linear independence'' of the associated

'directed unit intervals' [0, +i] L [0, +1]. Note also that, +i? ‘1— +i, as il = -1, & -1 % +1, and also [0, =1] L [0, +i].
Numbers whose operations, as with 0 and +1, are described by the rule X' =x [02 = 1] of Boole's "Fundamental Law of

Thought", we call '‘Boolean manbers'. Numbers which, on the other hand, are described by the 'contra-rule' x2 = X, ie, x2 ?: X or

x -} X, we call 'contra-Boolean munbers'. Those whose operatorial behavior is described by the latter, 52 -;- X, we term 'strongly

contra-Boolean'.
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Thus, already i € € exemplifies such 'strongly contra-Boolean' numbers/operators. Moreover, these
'contra-Boolean' i-numbers are needed for the "closure" of ordinary algebra — for the general solvability
of ordinary algebraic equations, and for the "Fundamental Theorem of Algebra" to be true. However,
as we shall see, the 'convolute' i-numbers, along with the rest of the ‘convolute' "hypernumbers” — the
"quaternions”, "octonions”, "Musean' hypernumbers, etc. — constitute but the barest beginnings and the
leanest intimations of the vast potential realm of ‘contra-Boolean numbers/arithmetics' and of their
operatorial logics, especially of the conceptually possible realms of the 'evolute’ "hypernumbers”,
hitherto largely uncharted.

Arithmetical Monads, 'Convolute' versus 'Evolute': An Arithmetic of the «Aufheben» Operation. The
predicates 'convolute' and 'evolute’ as employed herein are metaphoric for some of the differing spiral motifs among
seashells. In a 'convolute' spiral shell, succeeding whorls of the shell cover-over and hide from view all of the
preceding whorls, because all whorls remain in and expand into the same, horizontal' plane. In an 'evolute’ spiral
shell, succeeding whorls rise up, vertically, out of the horizontal planes of the past whorls, so that the succeeding
along with all of the preceding whorls both remain uncovered and in-view together, at each stage of the growth of
the shell and of its inhabitant. This 'evolute’ shell growth pattern provides a useful metaphor for the "'conservation
moment'" and movement of the core-dialectical «aufheben» operation.

The product of two [hyper]number units mutually applied, or of a single unit [hyper]number applied to itself, we call
'convolute, or "linear" [see M. Kline, Mathematical Thought From Ancieni to Modern Times, vol. 2, Oxford U. Press
[NY:1972], p. 793 ], and call the [hyper|numbers involved 'convolute, or "linear [hyperlnumbers", if X -} Y -:— Z and
X-y=2Zory-ys= 12 = 2, and neither X nor ¥ is additively 'visible in' Z, meaning that neither X nor Y is an explicif
additive part of Z. Here, both X and Yy in X - Y, and ¥ alone in ¥ - ¥, disappear into 2. Thus i is a 'convolute’
"hypernumber”, viz: i - i= —1.Ontheotherhand,ifX $ y $ fix,y] $ X andX- y=2Z=y +fIX Y] orify- ¥y
=y’ mz=y+fl[y, ¥ ] ie, such that the operand, y, re-appears additively in the product, then we term X and ¥
‘evolute’ "[hyperjnumbers”, and their product an 'evolute’, or "'nonlinear”, 'product’.

Note that, in the case above, the evolute hypernumbers' mutual operation or self-operation models the
Hegelian «aufheben»-negation principle of conservation withl[in] transformation. This is because the
"multiplicand" or "operand" or "argument” is 'conserved' within the "product’ it forms via this mutual
interaction with the "multiplicator” or "operator" or "function” which was applied to it The operand or
argument is conserved via an additive reappearance, a 'heterogeneous addition’' or "non-amalgamative
addition" to the qualitatively unequal, transformational other part of the product or result, «d la» the

additionin +1 + (+i) =1+ i.

The 'Tetra-Chotomy' Principle: A Generalization of the "Trichotomy Principle". 'Thus, the set of
possible arithmetical/ mathematical relations expands by one element, from that of the standard
trichotomy principle, { >, =, < }, a "set" of "cardinality three", to a "non-standard" "set" of "cardinality
four', { >, =, <, $ }.

The cardinality of the "set” { >, =, < } is, indeed, three, [{ >, =, < }| = 3, and is thus less than that of
{>.=<.}}ie, Fl]{> =<} =3 < 4=|{>, = <, {}. However, note that that these "sets"
themselves bear the '$' relation to one another: F.{>, =, <} } {>,=,<,}}.

This is so, even though, in «aufheben» fashion, the "set" { >, =, <, % } "includes", or "contains" [as a
subset, not as an elemeni], and “conserves’, as it also [ac]cumulates beyond, or 'contentally',

‘qualitatively’, and ideo-ontologically ‘exceeds’, 'supersedes', and 'surpasses’, the "set" { >, =, < }.
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We may symbolize such relations of one set's inclusion or 'Contain-ment’ in another set by formulae
like: F.{> =, <}C{>,=,<,1} or, standardly, by F.{>, =, <}C {>, =, <, }} But
F.E.D. also employs a non-standard symbol, 'C', to formulate more general kinds of
‘containment', including "['evolute'] conservation", which might be generically characterized as
'system/sub-system containment', or as «aufheben» 'successor/predecessor containment', as in

'predecessor-system T successor-systemt',

so that we may also write: F.{>,=,<} C {>, =, <, -} } Our meaning for 'C’ includes,

but also exceeds, the standard meaning of 'C". Thus, F.{a} € {{{a}, {b}}, {{c}. {d}}. ... }:
& indeed, F.{a} &€ {{{a}, {b}}, {{c}, {d}}, ... }. but . {a} C {{{a}, {b}}, {{c}. {d}}, ...}

So, we may also write: F. ' C+ CEv ie, asserting that the ' C' type of containment is also
wholly ' ©'-contained in the ' C' type of containment. But, k. C @€ C and k=[C E.C ]

Note that, therefore, { >, =, <, i— } is, indeed, "bigger" than { >, =, < } , but in a very
different sense from that in which4 (= [{ >, =, <, -t— } ) is "bigger” than 3 (= |{ >, =, < }] ).

The domain of relations denoted by { >, =, <, -t- } is conceptually, and 'ideo-ontologically'
bigger than the domain of relations denoted by { >, =, < }. In fact, the relations which are

constituent of these two domains bear the “1' ' relation to one-another:

IR I N CE TR IR X 3
e der e

&

SO X2 !

Note too that the two kinds of inequality mutually bear the'%'relation: F[ i '1‘ %], and that the 'mete-relation' or

>
‘relation [made up out] of [multiple] relations’, denoted by ' 2 ', and which comprehends the entire gamut of “purely” guaniitutive
relations, bears the ' '1' ' relation to that other ‘meta-relation' made up oul of nudtiple relations, namely, the relation ' '1‘ ' of qualitative

>
inequality itself: k[ . z ! 1 1. [Not only do relations have relations; meta-relations also have [meta-]relations, and ' % s

typically among those relations].

So ubiquitous is the qualitative relation that cven the quantitative relations bear it — bear the gualilative relation - among
themselves, to one another.
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Metrical Monads: _The 'contra-Boolean’, 'Convolute', and To-This-Day Still "Syncopated", Arithmetic of
Dimensional Analysis. We can see that { >, =, <, {- } is "more" than { >, =, < }, but in a very different sense
from that in which 4 is "'more" than 3. It is just so, in the domain of unifs of measure, the domain of the units or
"monads” of the "physical dimensions" which our quantifiers may count or quantify when applied concretely. This is
the domain of what physicists term "dimensional analysis”. In it, a similar distinction abounds. We can see that, e.g.,
in the metrical sub-domain of units of length, one square centimeter is different than and "'more™ than one linear
centimeter, and one cubic centimeter is different than and "'more™ than one square centimeter. Yet the former sense of
‘excession’ 1s a very different one from that in which three linear centimeters exceeds two linear centimeiers, and
from that in which two linear centimeters exceeds one linear Cenlimeler. Le, denoting linear centimeter by 'em.” via
“syncopation” [abbreviation], we have —

| > > |, o Brlem.”] > 2¢fcm. ] > (1)[em.']

all "quantitative" relations, but between 'quanto-gualitative' terms, products of the 'generalized multiplication' of a 'quantifier [e.g,
(3), (2), or (1)] "inta"" a 'qualifier [e.g., [em.]], via different counts of the same unit, the same 'melrical monad' or 'metrical
gualifier', namely, in this example, the [recti-]linear Centimeter.

However, we also have — | %D% @ o (Mlem.”] 1 Miem? $ Mem’]

Indeed, by some idealizations, em.!'Cem?C em.?, in the sense that there are an "infinite" number of cm.-long "line-segments”
contained in one square-centimeter 'plune-segment’, and an "infinite" number of square-centimeter 'plane-segments' contained in one
cubic-cm. ‘solid-segment' or ‘volime-segment'. Here also we cncounter an intimation of the 'meta-finite' resolution of those
mathematical idealizations that seem to surface smgulanhes and other 'unphysical' "infinities” as outcomes to ontology-changing,
‘onto-dynammical' operations. While square units clearly do, in the sense of dimensionality, "exceed” and "transcend” linear units,
and while cube units, in turn, "dimensionally exceed" and "transcend” square units, such that the former may seem, in some
idealizations, "transfinite” with respect to the latter, the former always remain fimgle in the 'self-relative’ sense. The ‘idea-onio’ of
one square unit still means just "one unit”, nof “infimty”. The 'idec-ontv’ of vne cubic unit siill means just "one unit”, not "infouty".
One square unit is finite relative to itself, although it dimensionally exceeds [and yet also in a sense contains] one Inear unit. One
cubical unit is finite relative to itself, although it dimensionally exceeds [and yet in a sense also contains] one square unit We
therefore say that one square unit is ‘mela-finife' with respect lo one linear unit, and that one cubic unit is 'meta-finite' relative to
one square unit, as also, even ‘'more’ so, relative o one linear unil.

The "self-multiplication’ or 'self-product-tion' of our unit of length, 'cm.’, ie,cm. x cm. or Cl‘l'l.z, produces a new monad; adds a
new ""dimension’"; irrupts mew omtology, creates a new 'onmfological calegory, or 'omlo', of measure-ment, a new and higher
'species’ of the 'genus' of metrical unit(s)(y), of metrical monads; is itself a new, higher unit in its own right, a higher-level unit, a
unit of higher dimensionality, a "2-dimensional” unit rather than a "1-dimensional” unit, 2 unit of dimensionality 2 rather than of
dimensionality 1, in short, a unit of area, the 'sq. cm.'. Thus, the 'Sq. €M.' is, in our terms, per our 'Method Of Flexions', i.e, of
‘generalized multiplication’, 'generalized operation’, or 'generalized fimction-ing-s', a 'meta-unit' or 'meta-monad', a 'unit of higher degree’,
of degree 2, rather than of degree 1; a unit of area made up fmm [ as product of ("two") units of length, or via the self-multiplication,
self-operation, 'self-de-flection’, 'self-flexion’, ‘auto-flexion', 're-flexion’, or 'self Eﬂm - Cunnotlng the bending [" exénn"] back
upon ['re'] self - of a ("one slrégle"} unit of leng‘th. Likewise and next in order, the 're- multiplication' or 'co-product-tion' of that new
unit, of the 'sq. cm.' or 'em.”, with 'em.” ' ie,

em!xem? = em™ = em® } em? em,

yields further new ontology; yields yet a new monad, higher still; is itsclf a new unit in ils own right, a unil of higher-level, a unit of
higher degree, a unit of higher dimensionality, a unit of dimensionality 3, in short, a solid unit, the 'cu. cm.'. The 'cu. cm.'is thus,
again, in our terms - in terms of the 'Method Of Flexions' - a 'meta-unit, that is, a 'mefa-monad’, a 'unit of higher degree!, of
degree 3, rather than of degree 2 or of degree 1; a unit of 'solidity' or of M/"}Jﬂl‘m’, made up from/out of / as product of a unit
of length and 2 unit of area, or by way of the mutual operation, "'c-operation™, '[co]-flexion’, or 'allg-flexion' [mutual "bending”;
mulual 'de-flection’; mutual alteration] of those two kinds of [mutually qmlttat:w!y distinct] units or monads, to yield a third new
kand of unit, distinct in kind or quality or 'dimensionality-ontology' from both of its "parent” units; therefore qualitatively unequal to
each of them.

Indeed, the "'multi-dimensional”, 'qualitatively scaled', ‘ontologically scaled’, and 'upward-scaling’ succession/ progression/series,
or keterogeneous [ "' non-amalgamative™ sum, a conceptual, geometrical 'sum’ which can be depicted as —

el T

— exemplifies what we call a 'qualo-fractal or a 'meta-finite', 'meta-fractal, 'consecuum-cumulum', wherein the '@ sign denotes
an operation which generalizes that denoted, in standard arithmetic, by the '+’ sign, to encompass not only "' purely-quantitative'’,
standard-arithmetical addition, but also 'qualitative addition’ -- mhomogmeous' or het eous’, 'non-amalgamative’, and
therefore 'nom-reductionist' addition. The expressions ', (1 Oj[cm. 1 (10)[em.”], and (10)[cm.”], each describe an «arithmoi», or
""assemblage of units/monads''. However, the sum {10)[cm. 1 @ (10)[cm.”] @ (10)[cm."]' denotes a 'meta-assemblage of
assemblages’; of «arithmoi», mvolving different kinds of units/ monads. We lerm the latter a 'meta-«arithmoi»' or 'cumulunt'.
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We also notice here, in passing, for future reference, that "physical dimensional units” or 'metrical qualifiers’, the "dimensional
monads” of "dimensional analysis”, are 'strongly contra-Boolean', e.g.,

T e emiiemt

ecm. xem. = em.' - em.! = em.'[em.'] = cm.
Notice also that they are 'comvolute’ rather than ‘evolute’ in their [generalized-Jmuliiplicative behavior, operator [operand], or
function-al behavior, i.e., in their 'self-[re-](lexion’ or 'auto-flexion', and 'other| de]flexior’, or 'allo-flexion'.

The 'qualitativity' of metrical units, metrical 'monads’, or metrical 'qualifiers’, is noted, in a recent exegesis of the work of James
Clerk Maxwell, one of the pioneers of "dimensional analysis® for physics, as part of his development of electromagnetic field theory,
in the following terms: "... Maxwell's line of thought here is representative of a very elegant and very powerful mode of reasoning in
which he pioneered, termed dimensional analysis. In this remarkable algebra, symbols are used to represent not manbers but the
concepts [the 'metrical qualifier' concepts — F.E.D.] of which the mimbers are the measures [ the 'gencric "pure” guantifiers' —
F.E.D.]. In this sense, dimensional analysis penelrates to the very elements of a plysical system... The "dimensions” to which the
name refers seem to be the very parameters of the cosmos itself, us human science has at amy point been able to grasp them. In this
sense too, dimensional analysis is close to the Kantian concern with the elemenis of lman intuition of the world, .. In
dimensional analysis, then, literal symbols represent coucepts, not numbers; the things counted rather than the cownt itself." [T. K
Simpson, Maxwell on the Electromagnetic Field: A Guided Study, p. 395, bold italic underscored emphasis added by F.E.D.].

Motivation. Thus, we may begin to fathom sww an ideographical arithmetic of gualitative units; of quantified ontological ["kind" of
being/monad] gualifiers, and of metrical |"unit-of-measure”, or 'monad-of-measurement'] gualifiers -- as distinct from the familiar
arithmetic of "pure" guantifiers -- might be built up.

But why should we want to construct such an arithmetic?

Our reasons can be stated here, but not fully or quickly demonstrated here. We will merely state some of those reasons for now,
leaving their elaboration and demonstration to the sequel.

Qwur answers include:
(1) to break through 'The Nonlinearity Barrier', which also 'contains’ 'The Fusion Barrier’;

(2) to help catalyze a 'psycho-historical’, cognitive advance within Terran humanity, an advance 'meta-fractally’
homologous to that which our ancestors made via their protracted development and gradual species-wide diffusion
of pure-quantitative, ideographic arithmetical tools [eventuating in that of the Hindu-Arabic numeration-notation
system], and one without which, we hold, Terran umanity will be unable to survive as such much longer, let alone to
move on to the "next levels" in its potential ‘evolution’ and 'meta-evolution', and;

(3) to construct an insight-inciting ‘ideographical' or 'symbolical' shorthand for trans-formal thinking; for
dialectical, 'ontological-contental thinking — for 'ontodynamical' thinking — not stopping short at modeling the
fixed-ontology "dynamics" of the "evolution” of "dynamical systems", as does present-day "dynamical systems
theory”, but constructing further, to encompass the 'meta-modeling' of 'meta-systems' and their 'meta-dynamics' of
‘meta-evolution, e, their inherently, immanently, internally 'self-revolutionizing self-change'. The latter manifests
as a sequence, a 'self-propelling, self-propagating progression' of distinct, "historically-specific" systems/epochs,
separated and punctuated by 'revolutions' — by their self-propelled traversals of self-formed 'metafinile conversion
singularity' boundaries — and characterized by 'ontology change' and 'ontology gain'; a cumulative expansion of
ontology; ie., characterized by «aufheben» unet gains in ontology with each successive such singularity. Such a
shorthand is a symbolic assistant, an ideographic «arganon» or 'tool of thought', for thinking about realities mostly
neglected, avoided, or ‘unconnected’ by current science and its mathematical models. Such realities are
describable/modelable via model specifications, via "sets" of initial condition and boundary condition premises, such
that the calculated dynamical, temporal consequences of such a model specification, designed and intended to
model/mirror the self-consequences in realify for the system they model, bring about, at length, in time, the
'suspension’; the 'obsolescence’; the 'self-violation' - the dynamical 'negation’ or 'refutation’ or 'undoing’ — of those
dynamical-temporal premises, of that model specification. This process can be comprehended as 2 new kind, a
‘meta-dynamical’, 'temporalized' analogue, of the "atemporal® «reductio ad absurdum» proof-procedure within
formal logic. But this analogue is one which does not signify, as in formal/‘adynamical’/'Parmenidean’ logic, the
total, absolute, and timeless untenability and logical non-existence of thus-refuted “ztemporal®
premises/specifications. It signifies, rather, the relative, temporal, temporary, transitory, transient, transitional, and
self-suspending character of those dynamical, temporal, epochal, historical and "'historically-specific" premises; of
that initial model specification, as also of the system/epoch that those premises entail. It signifies the "historical
specificity”, hence the historical-, temporal- & also the internal-, immanent- or self-limits; the finitude of the temporal
"length” or duration/'self-durability’ of that 'eventity’; of its "fourth” or temporal dimension. It implicitly signifies
the immanent construction of a new, successor system by that thus predecessor system via that of a new,
qualitatively-changed, ontologically-changed, ontologically net-expanded system of temporal, dynamical premises,
or new model-specification. It signifies a “raising-by-ils-own-boolstraps”, cumulative, «aufheben»-negation, and
updating-revision, with «aufheben» net-expansion, of those temporal premises; of that dynamical model specification.
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It signifies the ‘intra-dual’ or ‘self-dual’ -w{ﬂovermmmg of the "sysiem’s inmmanent dymamic” by its eqnaﬂy-mmm.nmt mela-system
mela-dynamic'; the self-overflow of that system’s epoch into a new, next epoch: that meta-system’s formation of that new epoch of
and for itself; of that new epoch of history, with its mew historical specificity; that meta-system's self-supersession of its own
“historically-specific”, or internal, ‘epoch-speafic "laws"-of-motion, by the new "laws" of the mew [kinds of] motion that it creates for
and gs itself — for and as its ontologically expanded self — in that very process of [self-induced] 'self-fransitioning’. Each "[system/
meta-|state” is, in fact, not 'siai(e)-ic’; it is a 'dynate’,

Such 'epochal transitions' and "meta-system transitions" [cf. Valentin F. Turchin, The Phenomenon Of Science, Columbia
University Press [NY: 1977], pp. viii-xi, ef passim.] are often signaled, in the ‘purely-quantitative' ['unqualified’] models of
analytical dynamics, typically formulated in the form of systems of [typically nonlinear] integro-differential equations, by a finife
time value, a specific 'date’ in time, where the [ronlinear] differential equation(s) "blow-up”, ie, where the system's metrics
“encounter a singularity”. This means that the "'solution"' — the list [vector] of predicted values of some or all of the 'metrical
quantifiers’ characterizing the dynamical "state” of the system - "explodes, "becomes mfinite™, ""becomes meaningless'', ""becomes
undefimed’™”, "encounters a discontinuity'", " ceases to exist™, or "'diverges™’. That is, "'the solufion is carried off to mfimty"", or ""the solution
leaves the stafe-space, or "“the solution.stops at some finite instant, %", or "'the eguations no longer make sense™ [cf. Florin Diacu,
Philip Holmes, Celestial Encounters: The Origins of Chaos and Stability, Princeton U. Press [Princeton, NJ: 1996], pp. 82-84]. All
of the above voices and paraphrased phrases are "'breathless" and 'breath-taken’, relatively unguarded and spontaneous voicings
of an incipient immanent critique -- of a self-critique - of the standard mathematics of "dynamical systems"'.

Such "singularities" typically arise via zero division. The value of a component 'sub-funclion', say with a positive function-value,
located in the denominator of the RHS [Right Hand Side] of the model nonlinear differential equation itself, and/or in that of the
solution-function of that nonlinear differential equation, declines in absolute value in the positive direction of lime-advance, as the t
parameter-value increases. The presence, and, more specifically, the denominator-presence, of such a 'depletion-function’ in a
system's 'state-function' or 'solution-function’ is part of what makes the system's differential equation — the result of the
‘differentiation’ of that solution-function -- nonlinear in the first place. This 'denominatorized' function's "function” is to measure,
as the time parameter-value advances, the degree of 'ontological [self-]comversion’ of a population/«aritlunos aisthetos» of
monads which (1) constitute the system's ‘fuel antology’; which (2) are located in the ‘driver locus' of that system's evolution, and
(3) whose ontological self-conversion is the ‘megentropy releasing’ heart-process of that system. the very process that drives that
system's evolution, thus constituting its 'essence-ial' activity. The 'ontological self-conversion’ of this population of 'fuel’' monads is
its self-conversion into a population of higher, 'meta-monads’, constituting a new, higher 'onto’ — a 'meta-onto’ which is typically
omitted of any mention in the model specification. After a finite duration elapses, during which the system has developed itself or
‘consequented from its 'temporal premise’, or "initial condition”, i.e., its "initial state” - and, as of a specific, finite 'date’, or value of t,
call it t* - the value of this denominalor-resident 'sub-function' ['conversion/depletion-function'] sinks to zero, This zero value
signifies the complete ontological [self-]conversion/depletion of the 'fuel onto', though only within the system's 'driver-locus'. Thus,
the value of the numerator of the differential equation's RHS differential expression, for that "singular" value of t, and /or of the
numerator of its solution-expression, undergoes division by zero. If the function-value of this sub-function is the entire
denominator, or if it is a "factor” in a "multiplicative” or "product” denominator, then the enfire denominator-value becomes zero as
of t = t*. This is a "continuous”, gradual transition to a zero denominator. Yet this "smooth” transition seems to drive an abrupt
“instanlanecusly discontimuous™ change in the value of the equation's RIS differential expression, and therefore also in the
predicted values of at least some of the system's "state-variables” — 1., of its ‘essence-ial' "pital signs”, or "self-/status-characterizing'
‘stat|e][us]-measurements’ or 'metrics-of-statiel[us]'. The RHS differential expression depicts an "infinitely sudden” jump from finile,
albeit ‘acceleratedly escalating’ values, "to" the "value” of pure-quantitatioe “infinity”, "at” a definite, specific instant of time; ata
finite value of the time-parameter; at a discrete "point in time" - at the "point” along the t axis denoted by t*. The foregoing
account summarizes the 'ideo-phenomenology’ of such a 'purely-quantifative’, analytical, dynamical-system model. That's just the
mternal, ‘idea-al', cognitive-psychological, or 'internal-to-the-human-mind model-phenomenology’, ‘idealization-phenomenology’, or
‘endo-phenomenology’,

But what actually happens, 'exo-phenomenologically', ie, in our human sensory-mental perceplions of and in our instru-mental
measurements of, the external-objective reality that the mental simulation, the 'endo-phenvmenology' of such a model putatively
models, when that analytical model "goes bonkers" in this zero-division, "singular” way? What typically happens is that the original
system specification, including its premises, its “ontological commniitments®, i.e., its 'ontology’, has, both "at" and "past” that t* point,

‘broken down’, or "hecome obsolete'. That model specification and its entailed unmlﬂgy' has been 'surpassed’, or 'superseded'; 'suspended,

or ‘transcended as a consequence of the very dynamics mirrored in the model encoding that system and its specifications. Indeed,
typically, the 'ontology’ of the total system, the system totality or ‘comversion-formation’, has ‘self-converted'. That is, the system'’s
ontology has both contracted locally, 'comolutely, within the system's '[mefa-levolutionary engine', n?gentmp}“—generawlg
‘driver-locus’', or '[ontological self-]comversion-Iocus', but has 'evolutely’ net-expanded globally, in the rest of the system, i.e, in the
rest of the '{self-]corwersiou—fomatim‘_

In summary, how can we further characterize what truly happens "al" t*? What truly happens near the singulanity? What
happens near the point at which the primary oufput of the solution of the nonlinear differential equation, its "dependent variable®,
or past-reconstructive/ future-predictive 'system-state-function!, the measure-able result to which the solution of the 'differential
expression' of the nonlinear differential equation equaltes, putatively arrives at an infinite guantitative change al the end of a merely
finite period of [perhaps large but still fimite] lead-up cscalation? What happens is a 'qualitative’ change. A specifiable and finite
system of ontological change(s) occurs. A 'mefafinite’ change of 'enlology’ occurs. It typically involves a global, 'self-«aufheben»’ net
self-expansion of the onlology of the former, now-predecessor, system, and, therehy, a self-transformation of that former or
predecessor system into a qualitatively, ontologically "new", successor-system; into a self-transformed, different 'system-identity’.
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for instance the classical, founding example — and therefore also perhaps the crudest example — of such
'nonlinear singularity': that of the collision of two [or more] mutually-gravitating bodies, e.g., 'planets’,
in the Newtonian "many-body problem” of classical celestial mechanics.

In the idealization native to the New lonian idiom of ‘planetary-system dynamics’, or plamtax} mechanics’, planeis are modeled as
"mass-points”, i.e., as if they had all of their mass concentrated at their "'zero-dimensional™ mass 'center-points’ — that is, at their
centers-of-mass, or, given certain additional conditions, their 'centroids’. Each planet is therefore represented solely by the point at
its ‘centroid’, or center of mass, and not as 2 three-dimensionally-extended body of structured, heterogeneous, complexified matter.
Thus, pla.net.s are modeled as zero-dimensional, infinitesimal, mathematical-geometrical points, moving in a three-dimensional
Euclidean model of physical space — moving each other solely by their gravitational interaction, by the gravitational forces which they
exert upon one other per this model.

The magnitude of the [mutually-attracting] gravitational force between two such mass-point "idealized"
planets is inversely related to the "square" or 'self-reflexion' [ie., the 'self-multiplication' or 'self-product’;
the 'first power' [Diophantus' «['aufo-'|dynamis»] or "second degree"] of the distance between them.
That distance changes continuously as they move each other, fundamentally toward one another,
responding to the gravitational forces which, per this paradigm, they exert upon one another. Indeed,
the squaring of this denominator-resident 'function unknown', [often rendered, generically, e.g., as
rix(t) to denote the 'radial' distance between the [idealized] jth planet-point/-centroid and the kth
planet-point/-centroid in the planetary system at a[ny] moment, the 'generic moment' denoted by t];
this presence of the unknown, to-be-solved-for generic time-function-value or dynamical-function-value rj,k(t)z
in the differential equations of 'Newtonian gravitics', is what renders those equations nonlinear. This
presence is also part of what renders those equations "unsolvable”, if they involve the general case of
more than two such planets, within the present-day status, form, and content of the theory of
mathematical analysis [Recently discovered "closed-form" solutions to the "N-body problem” for N = 3 require the 'infinite
postponement’ of all collisions to t = +m, thus merely transferring the 'infinite unrealism’ of @ from the gravitic force dependent
variable to the time imdependent vanable, thereby rendering these "'solutions™ just as unrealistic as the (") "=" = 'solution’
already at hand — F.ED.].

Now, given the mutual-'attractional’ character of this putative 'gravitic force', it is not surprising that
mutual collisions of such planets can, and do, occur. Suppose that the timing of such a collision, say
between planet j and planet K, is associated with the time-value t = t*. Because these two planets have
been, in this model, "'idealized" by being "'reduced" to mass-points, collision in this model is signified
by the 'co-incid-ence', the 'super[-im-]position’, the 'co|m|-position’, or the 'co-occupation' of the same,
"one", single point in the space of this Fuclidean model of physical space by the "two" [and therefore
"two"-no-longer] planets' mass-points. This thus means that the ‘centroid’-to-'centroid' distance between
the two planets becomes, at the point in time quantitatively named by t = t*, equal to 0, which is the
generic 'quantifier' for the distance 'between' a single such "point” and itself. We have rjy(t*)? = 0% = 0,
But, since the function-value rix(t)? resides in the denominator of the Newtonian gravitic force
expression, collision means 0-division. The magnitude of gravitic force between planets j and k, per
the Newtonian differential equation, thus goes to "infinity"' at t = t*, whatever the pure-quantitative
values of the masses of those two planets, and of the Universal Gravitic "Constant’, G, in the numerator
of the RHS [Right Hand Side] of the Newtonian gravitic force model-equation [namely, with p(t)
denoting momentum as a function of time, t; with fj(t) denoting gravitic force as a function of time,
with m; denoting the inertial mass of planet j, and with mg denoting the inertial mass of planet k:

dp(t)/dt = fiu(t) = Gmmyr(t)’, so fiu(t") = Gmmy0® = Gmm/0 "=" =].

But this is not what happens in reality at the moment modeled by t*. As our clock approaches, then
reaches t*, the "force between" planets j and K never, in reality, becomes "infinite". At the moment t*,
as well as beyond it, after it, the "idealized"' /" reduced" model and reality part ways in the extreme.
They diverge from one another "infinitely" in a pure quantitative sense. This is because the predicted
"infinity" of the model contrasts with an ever-finite actuality. The mathematical "term of art" for the
difference between a model's prediction of a future moment's measurement of a "tme-varying”, or
"dynamical" variable, and the actual value of that variable, as actually, physically measured when that
future moment arrives or 'presents’, is "residual".
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The pure-quantitative "residual" for this model as of date t*, at the t* moment of "collision-singularity"”,
is infinity, . This is because the difference between % and whatever finite quantifier-value, call it f*, is
actually measured for the force 'between' the two actual planets as of t¥, is also ®. The subtraction of the

finite magnitude of the force actually measured from the "quantity" predicted by the model is the same
as the value predicted by the model, because that value is @, and the 'magnitude' "infinity" minus any

finite value still equates to "infinity" per the standard theories of transfinite arithmetic: © — f* = .

What this "infinite residual’ means is that this gravitic model becomes infinitely wrong starting at least
from the moment of collision-singularity, t*.

The actual, physically measured gravitic force between a colliding pair of planets, as t* approaches — as
the two planets approach one another — first rises to a peak but finife level. It then disappears, as such.
It disappears into the internal, self-gravit(y)(ies) of the new, coalesced planet(s) and of the multitudinous
smaller fragments that may emerge out of the mutual coalescence / disintegration of those, formerly-two,
planets, as well as into the external, ‘inter-mutual’ gravitational interactions among all of these resulting
collision-products, these new bodies, these new singleton ontos, consisting of planet(s), planetoid(s),
planetessimal(s), plus debris too small to be called even "planetessimal".

In any account of the actual, natural history of gravity, of planets, and of planetary systems or solar systemts in this cosmos -- as
disiingu.ished from formal, "timeless", idealized, 'ahistorical' or 'supra-historical’ theories of gravitation -- such collisions are no mere
"exceptons', "curiosities’, or "rare events”. They are the very stuff of the 'self-«bildung»', the 'self-formation' or 'self-building of
planets and planelary systems. Our planets, our solar systems, are 'made of singularities’; were ‘made by singularities'. They arose
as the 'cumula’, the '[acleumulations' of such 'metafinite conversions' of smaller bodies into larger, of "'Interstellar dust'' into stars
and their entourages of planets. Just look at the satellite photos showing the collision-cratered visages of this solar system's
"terrestrial” moons and planets [other than Earth and Venus] to see that this is so.

T ﬂf ini ty Residuals and The Paradox o ,f' ) inguluritu‘ We have seen above the sudden, eruptive onset of infinity
residuals at the "point-in-time" of singularity; the irruption of infinite "homeomorphic defect’; of the becoming infinitely wrong of
the predictions of the mathematical model of the system in question at and past that point. At and after the moment of singularity,
the scientific theory embodied in the mathematical model has become “infinilely” falsified empirically. Yet, up until nearly the
instant of t¥, that model had provided a good "fit" to our experienced, measured, empirical actuality, with quite finite and even
minimal residuals, minute or 'minutessunal’ it never infinitesimal, For the case in point — the Newtonian model of gravitics -- its
fitness is sufficient to reliably guide Earth's space-probes to orbits around other planets in its home star/planets-system, and even to
manage high precision 'astro-acrobatics', e.g., gravitic "sling-shot" maneuvers.

I n

If we turn away from our ' "infinitely" erroneous' model of the moment t*, and back to empirical reality,
as reality approaches what in reality corresponds to the model's moment of singularity, we find that,
indeed, as the planets converge closer and closer to one another, the gravitic attractive force between
them intensifies in an acceleratory way. But it remains finite. Before its t¥, it reaches a finite maximum,

which we denote generically, in such cases as this, by the 'finite-limit quantifier-variable ;’ﬁ a

pictogram/ideogram hybrid, symbolizing an arrow-head, pointing upward in the positive, or @, sense
of axial direction, colliding with a [finite] limit, ceiling, or barrier. Much beyond that finite maximum,
that particular gravitic force component ceases fo exist, along with the cessation of existence of the two
planetary bodies which exuded it. It is not precisely 0 in magnitude. It no longer has any magnitude,

because it is no longer there to have a magnitude. Much past that ﬁ point, other "laws" than Newton's
gravitic "law" supervene locally. That is, ofher processes become dominant — tidal processes; processes
involving material properties of the constitutive matter of the two planets, such as brittle fracture
mechanics, visco-thermo-plasticity, and visco-thermo-elasticity. These processes and "laws" are outside
of/beyond/not part of the Newtonian model specification/idealization. These processes have the affect
of dis-organizing, or of dis-integrating and dis-assembling planets j and k, as well as of re-organizing,
re-integrating, and re-assembling them as something else, something gqualitatively, onltologically
different than what was before, relative to the "ontological commitments" -- the 'ontological
presumptions' or 'pre-assumptions' — of our initial model specification. The old pair of planets, in their
collision, dis-appears, and new bodies emerge/appear "in their [former] place(s)", or in 'new places'.
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Thus, up until the point of this supervention of "laws", the residuals of the Newtonian model

are small. But there is a huge "residuals dis-continuity” at about ﬁ, just before t*. The formerly
'minutessimal’ residuals become "'infinitely large" somewhere in there.

How is it possible to go from minimal, finite residuals to "infinite" residuals so fast, so
suddenly? Is this not a paradoxical mathematical phenomenon? For the model, so convergent
with the reality so much of the time, to diverge so markedly at a discrete point/ period of time?
For the model specification to become so suddenly inadequate; to reveal, so momentaneously,
its inadequacy? This phenomenology is what we term 'The Paradox of Singularity'. It is the
paradox -- the unbelievability -- of an absolutely instantaneous absolute discontinuity in model
fitness; of an instantaneous transition from 'near zero' residuals to 'infinite residuals'. Such a
model-phenomenon, we hold, must be a 'presence’ of an absence; a sign of something amiss, of
something logically remiss, of something missing; of something conceptually, philosophically,
cognitively, linguistically, symbolically, culturally, and psycho-historically omissive. It points, we
hold, to something crucial that has been left out, elided, neglected, and that has gone and still
goes unnoticed, at least until this Paradox announces the cost of our unconsciousness. It
points to a memetic blind-spot, to the cultural self-conditioning of a specific kind of blindness,
to some gaping incompleteness at the foundations of our arithmetic, that only here, at length,
at a far end of the 'meta-evolution' of our mathematics, shows itself searingly, and comes back
to bite us: 'The Elision of the Qualifiers'.

Here also obtrudes, in this mathematical phenomenon of singularity, i.e., in this key component
-- one of the two major components -- of 'The Nonlinearity Barrier', the toxic fruit of another
cultural, psycho-historical bias of our civilization: our scientifico-philosophical and
mathematical cultures' implicit preference for the Parmenidean. This preference encompasses
our bias towards models which exhibit an endless, decelerating, eternal and undeviating taxis
toward an asymptotic, one-state, monolithic, single-fixed-point attractor; toward a final,
eternal, timeless and changeless equilibrium solution. These misrepresentations of reality are
among the propensities of linear and 'linearized", ie., of linearly-falsified, differential
equations-models; of 'irreflexive’ models; of the pseudo-dynamics of linear "dynamical”
systems theory. Here also obtrudes our bias in squeamishly and systematically avoiding and
under-exploring, for the last 300+ years, the 'self-reflexive’ and 'autokinesic’, "'self-oscillatory"
nonlinear dynamical differential equations-models, with all of their "paradoxical", "life-like",
and "intractable" propensities. Here obtrudes our avoidance of facing the facts -- of the
spontaneous' or sclf-caused self-explosion of nonlinear "equilibria"', and of typical nonlinear

systems in general, not "at" "t = +00", as typically with linear "dynamical" systems, but in
finite time!

The Immanent Necessity of a Quanto-Qualitative Mathematics |if the Language of Mathematics
is to Overcome Ils Descriptive Inadeguacy Regarding " Singularity"]. Pure quantitative infinity is, apparently,
the only way that this pure-quantitative mathematical model can express, or 'translate’, the qualitative, ontological change in
reality that occurs as of t = t*. The "quantity” o functons here as 'the quantitetive shadow of the qualitative’, that is, as the
quantitative shadow of 'onto-dynamasis'. On the contrary, the stundurd, 'pure-quantitative', "dynamical” model -- hats still off, even if
unknowingly so, to Parmenides - lacitly assumes 'onto-stasis', 1t seems to resort to infinite quantitative change as if it were the only
available 'pure-quantitative' expression of qualitative/ontological change in a quantity-only language.

When we '[re-]qualify' that 'purely-quantitative’' differential equation for the force between planets j and K, via the apparatus of
the .l dialectical arithmetic, even if we use only its sub-ideography for "Dimensional Analysis”, we gel a very different answer,
mndeed a qualitatively different answer. Yet this different answer is one which bears a 'quanfo-qualitative’, "'meta-fracial' similarity to
the "pure-guantitatioe” answer, while eliminating its apparently fnfinife quantilative erroneousness.
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We have found it mnemonically useful, in notating the 'qualifier meta-numerals' or 'dialectors' of the dialectical ideographies, to

employ three 'ideo-diacritical marks', ', ‘A and '9'. The underscore, ', designates dialectical 'meta-mumerals', denoting
dialectical 'meta-numbers', which are 'strongly contra-Boolean' in their self-multiplicative behavior. The "caret" or "hat" mark
designates the 'meta-numerals' of 'meta-numbers' which are single "units", single "monads’, analytic-geometrically of one unit in
“length" or "modulus", as distinct from «arithmoi», assemblages of two or more units or monads, homogeneous in kind, or 'meta-
«arithmoi»', assemblages of multiples of units or monads, keterogeneous in kind [also termed 'multi-ontic, multi-monadic cumula'].

The raised omicron 'headdress', '@, carried over from Diophantus' circa 250 C.E. "syncopated” generic 'Monad' symbol, M.
designates 'meta-numbers' which are, like H, 'quantifiable, i.e., not "additively idempoteni”. We employ the symbol '=+' to denote
the 'modeling', 'association’, "assignment'', "interprelation'', or 'semantification' of a generic [meta-][number symbol to/via
another, "intensional", 'connotative', or ‘intuitively meaningful', symbol. Qur Q model for the [mela-]systematic-dialectical exposition
A
of the ‘ideo-meta-evolution' of dialectical arithmetic, from [1st step] the [first order] "Natural’ arithmetic, 4 <N [of ‘pure’ or
‘unqualified’ quantification], to [2nd step] the ﬁzﬂg dialectical ideography [of 'ungquantifiable’ or pure-ontological qualification]
itself, to the [3rd step] a 5> U dialectical ideography [of 'quantifizhle ontological qualification'], 'generates', in its seventh step, the
‘idea-onto' of what we call the 'alpha-mu’ or just the ‘alpha’ aril:hmet[c, denoted 1, or @. In that @ model, that latter system of

arithmetic is denoted more explicitly by the -:ymbcﬂs qH_U’ or l:]mm, both <= ﬁ‘r' These symbols connote the «aufheben» 'assimilation’,

'subordination’, or substr:mpt!on of the Q U qu, or g N ideography of Ontological 'guanio-gualification’ or 'qualo-guantification’,
by the g <M or qM ideography of 'pure-Metrical onto-dynamasis'. Syntactically, in the formation of the 'meta-numerals" of the
g - U or q -a dialectical 1doography s sub-arithmetic for "Dimensional Analysis", its 'sub-arithmetic of metrical units' or 'of

metrical monads' component, denoted g uu, 'subsumption' manifests as 'subscriptization’ or 'subscript-ification’. This 'metrical

qualifier’ component of i or @ works by transferring the U meta-numerals from the 'scriptal’ to the 'sub-scriptal' level of its metrical
units' 'mela-numeral' formations-of-sub-symbols/-ideograms. The U arithmetic is «aufieben»-conserved, and its arithmetical

operations ensue, but only at the subscript-level for this 'metrical quunio-qualifier’ component of u. That component thus uses
A

]
meta-numerals of the U arithmetic themselves already have subscripts drawn from the [higher order] N arithmetic of the "Natural"

numbers. Thus, in the ﬁu metrical qualifier sub-ideography of the ,u ideography, the subscripts have, in turn, subscripts of their

A 1]
two successive subscript levels below the 'scriptal' level. The U meta-numerals re-emerge as subscripts of the Eu meta-numerals. The W,

-

own. The "variable" or 'generic' EU unit-metanumber, interpretable as modeling a 'mefrical qualifier’, 'metrical unitly]', 'metrical monad',

or 'dimensional unit', may be denoted either as E , or as Eé.u' The symbol £ denotes a non-standard, 'guanto-qualitative’

3
Za i
1 1 1

summahon—operahon which generahzes the Operator of standard, 'pure-quantitative' summation. The Z operator encompasses
'syntactically anti-reductionist', 'non-reductive', 'non-collapsing, 'quanto-qualitative’, "non-amalgamative’, and "dimensionally
inhomogeneous” or "heterogeneous” summation operations, as distinguished from both the [likewise non-standard] operator Z of
the "purely-qualilative" [heterogeneous summation operation of the Q arithmetic, and the £ summation operator native to the
standard, "'purely-quantitative"' / homogencous arithmetics, such as that of N «ef sequelae». Per the example above, the summation
is over the Natural number index denoted j, with its implicit minimum or lower limit being 1, and its implicit finite Maximum or

upper limit being M, denoting the largest Nlatural number assigned to a "fimdamental” metrical unit's subscript in the E!
representation of the "dimensional system" in use. The o denote Real numbers, wh:nch includes both negative Real numbers and the

Real number 0. The latter is applied as {ctn = 0} in Za;Jj for all of those {un} defined for the metrical systcm in use, but not

involved in the given 'metrical qualifier’ or ['‘compound-ed'] metrical unit represented by the given instance of E 5 - and such
et
i

e

thal e gn = Uﬁn = llﬂ, where I.I':l denoles the 'quanio-qualilative', 'ontological zero' or 'existential zero' of the g arithmetc. More
generally, we use the £ operator for @-based anthmetical and algebraical modeling of 'meta-«arithmoi»' or 'multi-carithmoi»' —
‘multi-[meta-lontic', 'multi-[meta-]monadic' 'consecua-cumula' — by means of 'poly-qualinomial' expressions. We use the Z
operator for U-based and ,W-based representations of richer, 'quanto-qualified' /'qualo-guantified' 'consecuum-cumulum'-models -
the latter, .4 models being 'mulfi-metrical’ as well as ontologically 'multi-dimensional' —- by means of |partially] "non-amalgamative”,
"imhomogeneous sum' or "heterogencous sum' expressions which we characterize as ‘poly-guanto-gqualinowmials' or, equivalently,
as 'poly-qualo-guantinomials'. In E&' the 2 denotes a [meta-]finile and 'quanto-gualilalive' 'parl-ial-ization' operation, generalizing

the "'infinitesimalizing"' 8 operator of standard partial differentiation. The subscript here, 8U, thus signifies some/any finite part
or fraction/ fragment of the space [potentially infinite, in Aristotle’s sense], denoted U, as part of the arithmetical 'rules-system’, or
‘system of arithmelic', denoted U. In gU, the g operator means, in effect, to draw some/any closed finite boundary within the
space U, and to take from U the finife fraction of U that is within that bowndary, leaving out/leave behind the rest of U. Thus, the
EIJILb!.g‘LIL)ub result or 'operation-value'/ 'function-value' gU generically denotes some/any finite part-ial 'excerpt’ of/from U. Thus

éﬂ] gjand U may denote, essentially, the same thing,
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Suppose we "assign' /" interpret'" [e» ] the Eﬂ sub-species of metu-numerals that results from the M subsumption of U as follows:

1<* T, for the Time "dimension”, meted in "fundamental” units of 'S€¢.’, thus denoted, stll to this day, in "syncopated” fashion;

[=1 1]

1

e on '{Fﬂh

<» M, denoting the inertial Mass "dimension®, measured in "fundamental” units of grams, or gm.;

[ e

ol
= }] (1]
o N

+* L, denoting the physical-spatial Length "dimension”, measured in "fundamental” units of centimeters, or €M., so that —

< V, denoting the physical-spatial Velocity "dimension", measured in "compound” units of cm. / sec.;

=1}
[
i
ey
-
]

«+ A denoting the physical-spatial Acceleration "dimension", measured in "compound” units of cm. / sec.’;

o or MEo»
Ao JFo B
[l
gor Jcor
+ '

"
£ ices

-

5
[=L13

F s P, for the physical-spatial Momentum "dimension”, measured in "compound” units of gm. x ¢m. / sec.’;

(5]
w

8, 6, 2
The 'compounded’ dimension of Force, F, thus translates to ML / T?, and thus also to MV / T, and to MA, and to [!gzxig [
The latter, because multiplying amongs! Eﬂ meta-numerals equates to addifions of their subscripts, dividing to subtracting, equates to
E,.gz. §,-28, mgm.cmJsec.’, ordynes -

3 8 3
(G)G1=(G)G]=GG = (6.67x10)dyne-fcm.igm.’]] «> (6.67)(10° NI Er.3,- §,- 28,1l Bead, / 2280l =

8 )
-8 . - - -8 A
(8710 N B, . B o, - 2, - 2891 = (GETNAONIBLE, . 5f, - 28,1
—wherein G denotes the Newtonian "Universal” 'Gravitic' "constant" quantifier, and G its metrical qualifier,

8 8

Thereby, via the operation of its Em-'wiﬁc&tﬁon' or -'dimensionalization’, using the Eﬂ metrical unit qualifiers or dimensional
analysss “dimensions” as assigned above, the "purely-guantitative” or "'ungualified’ differential equation —
dp(t)dt = fiu(t) = Gmymin(t)’
— becomes the '[re-]qualified’ or 'units-of-measure-qualified’, 'dimensionally-gualified, or "dimensioned’/'dimensional’' [and thus
‘quanto-gualitative’ or 'qualo quantitative’] equation —

8 8 & 8 a
(dp(tydt)[E- Gl ¥ §,- &, -ﬁ,ﬂ = (fx[EeE, - 33 -280 = (fix®)E] = (Cmymu)[E &, . 5§, - zﬁ,]*lzﬁz]]ﬂl‘m(t)z)[g r2d)

When t arrives at t*, this 're-qualified’ equation gives a different answer than does the 'ungualified’, 'pure-quantitative' equation,
namely, the value W, a value quanto-gualitatively different from o [ B, for ik 1S correlative uc'for Uas denoting the non-standard,

‘quanto-qualilative' [ 'ontological zero' of the ,u arithmetic.], such that By % 0.

B o PR 8 . . . 8
(dp(t)dt)[ELE, . §, - 2801 = (fisx(t)I GML?] = (Gmym[ ¥.§, .28, - 25117 (0)( 91.23,11

8 " 3 8 . .
(Gmy- m T, 2 o3, - 23017 Cobagy ) (Gmy- mi) i3 a8, - 28117 By

s o o
(Gm;-mi)[ERE, . af, - 2801 B

(Gm;- mx)'[lo_‘g.ﬁz * 353 - 331]] T ]-'-_o

8
(Gmy - mi) [Be. 8, - o8, - 280] % (G-my- mi) 8, = By

A A A
because, for any X € R,g C o (x) g] i Bo= (x)[ g ]xl'l'-u - x-g-uw- Xg}lu = K,

What does the sudden, terminal appearance of this 'quanto-qualitative', or 'qualo-quantitative’, 'existential' form of zero, of this 'black
hole' of arithmetic, this all-devourmg, 'Hrdayamic’ meta-number, By, from the (W or @ arithmetic, signify?
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B It signifies that planets j and Kk, and indeed the entire assumed ontology; the "'ontological commitments™, and ‘ontological,
existential context of the original model, has ceased to be; has been, as it were, 'refuted by ils own
logical / dynamical / temporal /'historical' consequences, mirroring the consequences ensuwing m the reality that this model models. Ti
signifies that reality has, from time t* forward, revolutionized itself, and thereby 'exceeded and 'superceded that initial model
specification, its premises and its ontology; has made that model specification and that ontology obsolete; no longer reflective of
what is extant; no longer descriptive of what is exisfent, in short, that a "temporal, dynamacal aulo-«reductio ad absirdimn' of those
model premises has occurred or ensued. Speaking "ontologically’, in the non-reductionist sense of the word 'ontology', in which the
formerly-existent planet j and planet k have 'omiological status' - are considered part of "what is" according to the model
tion — the old planetary system has ceased to eust, 1s henceforth 'omivlogically, existentially missing/absent’, or,
translated ideographically, is henceforth B.. A new planetary system, with a new planetary ontology, has supplanted it Rzahty
itself has 'negated, by having self-expanded beyond — by h.wmg 'quanto-qualitatively’ or 'qualoquantitatively’ and 'on
outgrown — ils own past, temporal, temporary, historical premises. Likewise, and Cmpu:ndlngly, our model of that reality has
accomplished its own self-obsolescence, has 'germinated the "'seeds of its own destruction™ which it contained from its outset.
That model qua its own self-implied, self-predicied historical/temporal/logical consequences, beginning from the moment of its
‘meta-finite', 'self~conversion simgularity', €, ‘reaches back around’ and negales itsclf gua its own premises, including their ontology, their
"ontological commitments'"'. We have a logical but also a temporal and dynamical self-wreductio ad absurdum» of the earlier
model specification. This means that a nezw ontology, requiring a revised/expanded model specification, has arisen. This arising
reflects the fact that a qualitatively expanded, ontologically net-expanded next new, successor system in that historical sequence of
systems that we call the 'meta-system’ has arisen from the old, predecessor system. 1t has arisen, as a whole, not as a 'convolute’ but
as an ‘evolufe’ successor, via an operation of 'self-«aufheben»' enacted by the predecessor system upon itself. The resultant, new
planelary system contains and «aufheben» conserves-in-negating/-superseding the old planetary system and [at least most of] its
former ontology. We hold that 'The Paradox of Singularity', is one symptom of an absence, an omission, an 'incompleteness' in our
apparently "purely-quantitative" mathematics. It points to, and may eventually call into our consciousness, the need for an
arithmetic that can formulate ontological 'dis-exist-entiation' or 'dis-entiation’, the [e.g, local] dis-appearance of a formerly
appearing esntity or ontological category of emfities/'rventitics’. As well, the needed arithmetic is one which can formulate the
emergence - the gradual or sudden appearance — of qualitatively new entities; the self-population of new ontological categories.
Singularity signifies radical 'self-bifurcation’. The "state-space” or "phase-space” activity of the mutually-induced motions of planets
j and k has, via their collision, reached back around, invaded, and changed the "'control-/ parameter-space™ of this "many-body”
gravitic system. The "control-/ parameter-space” for tlus specific "state-space” or "phase-space” may be called 'mass-space’. That
'mass-space’ has a mass-axis for m; and, perpendicular to it, another mass-axis, for m.. As of t*, those two axes, or dimensions, of this
gravitic control-space have, in effect [i.e, if the dynamical content of that space is to track the finite actuality of what is occurring
in the physical solar system being modeled], disappeared from that multi-dimensional space [n-dimensional for an N-body problem]
- as if collapsing-back or retracting into the origin of that mass-space - and new axes, new dimensions, reflecting the collision
fragments, have as if i.rrupted from the ongn of that mass-space control-/ parameter-space. 'The Paradox of Singularity’ isboth a
symptom of, and a dur to a missing mathematics, including to a neglected, omitied, elided arithmelic. That arithmetic must be one
which can ideographically and algrmth:uncaﬁvsvmlxﬂ:lze manifestly, that which has become wmmanifest; which can symbohmuy
manifest such 'de-mamfestation’, via a higher form of the zero, that is, a higher, ‘meta-form’' of the ancient ""placeholder for
*sand-board" 'missingness’; the sign for absence, for the assertion of abeyance; for the explicit posit-ing, the posit-ive notation, of the
actually mn-posited or the no-longer-posited; for the noting and the notation of the exisientially negated and the panished; for the
present-ing of the no-longer-present. Such expression must be, in part, a qualitative and an onlological matter in the matter of
singularity, for it is the 'de-presenting’ of a quality or qualities, of an ontological category or ‘onto’, that needs to be expressed
ideographically, arithmetically, mathematically; a 'de-presenting’ that ties to an irruption of new ontology, beyond the ken of the old
model specification; beyond its c:fahility to express/formulate that new ontology in any other, less vacant, less vacuous way than
via M, Itisnotjust the absence of a 'pure’ quantity, or of a quantily of something / anything, that needs to be recorded. It is also the
absence of a specific something, e.g., the sudden absence of our hypotlwtjn:al planets j and K due to their collision-conversion into
new bodies; or, e.g., the sudden absence of 'fusion-able' Hydrogen in the now-Helhum-converted core of a "main sequence star”
thal is now leaving the "main sequence”, that will next be burning Helium in that core. It is, in foto, a 'quanto-gqualilative’, or, just as
much, a 'qualo-guantitative’ matler, which therefore cannot be adequately reduced, with full meaning intact, to ‘mr-qualified’,
'pure-quantitative' expression, or adequately formulated in a language of the purely-quantitative; of 'quantity-only', 'quantifier-only',
‘qualifier-less’ quantification-without-'qualification’. The need for and the concept of this distinction between 'pure quantitative’
0 and '[quanto-]qualitative', 'existential’, or 'ontological' absence, is encountered in a discussion of Zeno's "Arrow” paradox in a
recent book on the history of mathematical concepts of inﬁnilr "The problem is that where the Arrow is metaphysical it is also
extremely subtle and abstract. Consider for instance another hidden premise, or maybe a kind of subpremise that's implicit in
Zeno...: isit really true that something’s got to be either moving or at rest? At first it certainly looks true, provided we take 'at rest' to
be a synonym for 'not moving'. Remember LEM [Law of the Excluded Middle — F.E.D.], after all. Surcly, at any given instant {,
something is either moving or else not moving, meaning that il has at ¢ either a Rate [of Speed — F.E.D.] > 0 or a Rate [of Speed —
F.E.D.] = 0. That in truth this disjunction is no¢ valid — that LEM doesn’t really apply here — can be seen by examining the
difference between the number 0 and the abstract word 'mothing’ [or ‘no longer amy of just ome something’, while non-zero
quantities of other things — constituenis of other ‘ontos’ - continue 1o be present in the context of discourse — F.E.D.]. It's a tricky
difference, but an important one. The [Andient — F.E.D.] Greeks' inability to see it was probably what kept them from being able to
use 0 in their math, which cost them dearly. But 0 v. nothing is one of those absiract distinctions that's almost impossible to talk
about directly; you more have to do it with examples [or rather, it is difficult to 21k abont and one needs to talk about it inductively,
through insiances, until the concept becomes familiar enough that (a) name(s) — (a) word-symbol(s) — and/ar (an) idengraphic
symbol(s) — are created for it, 5o that one can recall it within oneself, and within one’s discussants, by such symbolic references —
F.E.D.]. Imagime there's a certain math class, and in this class there's a fiendishly difficult 100-point midterm, and imagine that
neither you nor I get even one point out of 100 on this exam. Excepl there's a [qualitative - F.E.D.] difference: you are not in the
class and didn’t even take the exam, whereas I am and did. The fact that you received 0 points on the exam is thus mrelevant --
your 0 means N/A, nothing -- whereas my zero is an actual zero. Or, if you don't like that one, imagine that you and I are
respectively ferale and male, both healthy ‘and 2040 years of age, and we're both at the doctor's, and neither of us has had a
menstrual period in the past ten weeks, in which case my lolal number of periods is nothing, whereas yours here is 0 — and
significant. End examples. So it's simply not true that something's always got to be either 0 or nol-0; it might instead be nothing,
N/A [¢>the 'meta-number' constant value By in the ,y ideography — F. E.D] " [D. Wallace, Everuything and More: A Compuct

History of =, W. W. Norton, [New York, NY: 2003], pp. 141-142, emphasis added by F.E.D.].
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'"The Nonlinearity Barrier' and 'The Zero Barrier': 'The Paradox of Singularity' and The Problem of Zero Division —

of the Remaining 'Incompleteness’ of Standard Arithmetic Regarding the Arithmetic of Zero. In trying to
squeeze the ‘quanto-qualilulive’ meaning of B, into that of the 'pure-quantitative’ GmMy/0 = =, some of that meaning must
escape; some of thal meaning is inescapably squeezed out. In the aises of the 'ssngulaniy-prone’, "singularity-pregnant’, ‘mmlmsu
‘self-reflexive’, or nonlinear differential cxpations, siarting with one as simple-looking as — dx(t)dt = X(t)( x(t) ) = x(t) - x(t) = x(t)’,
with initial state X{0) = 1, whose solution is therefore X{t) = 1(1 - t) — whid: exlolets a “moveable pole” singularity af £ = 1, this
extrusion of meaning can appear to becoms compleic; fo result in complele "meanmgiessness®. We thus see the mental, maﬂumﬁcal
phenomenon of singularity as a silent immanent crifique — as a self critique, standardly unrecognized as such — of the mathematics
which manifests i, and as an immanent manifestation of the necessity for a new level of mathematical analysis, one which can
readily ‘re-semantify’ such 'self-de-semantified’, "meaningless” singularities. These are 'meaminglessnesses’ which irrupt suddenly,
from a single moment in time, in the midst of even our most hyper-meaningful, hyper-accurate models of reality, whose Iyper-accuracy holds
true right up o the thresholds of those moments of singularity. This new level of analysis also calls for -- as we have seen above, and
en the arithmetical roots of nonlinear, dynamical differential-equation singularity in arithmetical 'zero denomination' — a new,
higher level of arithmetic. It calls for a higher arithmetic that can make sense out of, and render tractable, that long intractable,
unsolved, and all-but-universally-declared "unsolvable” trouble, blemish, flaw, and ‘imcompleteness' in our contemporary everyday
arithmetic; that treasure of immarent diffiadty, pointing to future conceptual-technological opportumity — that relic, and remnant, of an
earlier ‘conceptual singularity’ or "crisis” in our arithmetical 'meta-evolution’ - the still-living fossil of "The Zero Barrier', which, in
its still-unconquered part, has been «anfheber inherited by, and carried forward into, as one of the two key ingredients in, our
current «insolubilium» and 'intractibilium'; our contemporary, if oft unrecognized, conceptual crisis: 'The Nonlinearity Barrier’.
We mean none other than the problem of zero division. Long befure the stage of our dialectical self-argument in which there

emerges the Eu sub-system of arithmetic of the . system of arithmetic, and the absence-value, Bg, of g in that 'meta-systematic'

dialectical exposition of the dialectic of systems of dialectical arithmetic, i.e., of the immanent development of the dialectical
2%
ideograplties, modeled by means of [ N ] , this incipient resolution of the zero-division or 'additive-identity~division' conundrum
has alrcady begun lo emerge. It emerges, in a 'pre-vestigial' form, as early as those stages of the !Q and é ideographies, which
harness the "Whole numbers”, namely W = {0, 1, 2, 3, 4, 5, 6, ... }, as [re-]sources for the subscripts and superscripts of the
‘unquantifiable’ (Q 'meta-numerals', and for the subscripts, superscripts, and coefficients of the ‘quantifiable’ QU 'meta-numerals’
This incipient resolution becomes even more intriguing among the _z_g and the U dialectical ideographies, which harness the
“Integers”, namely Z = { ..., =3, =2, =1, 0, +1, +2, +3, ... }, as parameters — as sources for the subscripfs and superscripis of the
zg meta-numerals, and for the subscripts, superscripts, amd coefficients of the LLI' meta-numerals. It helps one to follow

calculations in ,Q and ;Q if one visualizes each az and Ex, forallz € Z - {0} as fimite-length, indeed as unif length, ray-segments,
pointing in a direction perpendicular to those for all other subscripts from £ — {0}, 2nd if one visualizes 'I and u respectivelv as
denotmg ["tmgu't"] pcanis the [only] "points” shared m common by all of the umt—rav-s, cnn-espondmg to a}] of the subscripts from

- {0}. Picture g ,and ﬂ , also as unit-rays, collinear with those of q org and u oru but pointing in the oppasite directions.

A key difference of the gz from the ﬁ is that the ﬁ; are 'addable’ or 'quantifiable’ in 'full Z multiplicity’, but the nz are
F 4

'unquantifiable’, or "additroely idempotent” and ‘umit-interval confined': ﬁz + ‘ﬁ: = Ez, Vz € Z - {0}, but 52 + ﬁz B, - O ﬁz = ﬁz,

Keep in mind that ﬁ1, ﬁz, & ﬁa‘ v and 31, Ez’ & ﬁa ver, as well as 21’ E‘z’ & as, -.., eic., herein are 'meta-pumerals', intending [non-

standard] 'meta-mumbers', ie, "comstants", not "variables'; 'kmowms', not "unknowns", They do not denote algebraic

variables/unknowns, like X, Y, & Z conventionally do [even though they are "literals”, use letters, as do typical algebraic variables],

any more than does i € €. All the above, plus the principle that a l + a = ‘!n -8 + a v plus the 'meta-genealogical evolute
- + e S

product rule' in ,Q, namely:
A A A ~ A

x = + + Jforj, kEZ, plus—
gx8 - @+ 4a+aq .fr) plus
9 = 0 x - A _ & = A = + A = A A = & x A = 2 $ A iy A ==
0 & S Taaks -1 . ik q/8, T T AT R N
qa + = 9 +9 = 4 = a x & - B + a + q - q +9 = 1 =
o f o i 2, ST % YNm 9 e o o a

#1 -1 +1+(-1) i -1 i =1 =1+i+1) o
A A A A A A

x - = x ) = o - = q - - = -4 X + . = q -

ni gj g? gJ 9 i gl I 5 gl nj nl o

+aj - [—ﬁj] = =-f + [-I-ﬁ]] = ‘lﬁ [ products of multiplicative inverses = sums of addilive imverses = l'I‘:l 1

A A A ) . d 21+(F1) o
plus ﬂj + qﬂ = @ + 4 = “j [qsasaddlhmmuﬂgefemeﬂtl,andqn]qn - tIc| = qO = ql:)’
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= A A
all together imply - lla x lla - ‘!D + qo + gu+u = (IO + no.u = IID + I:||:l = qo, and
a x 1 §+Q+a A+a 3 d9 x § 9+9+ 48 g+a ﬁ
s — | - - an = i - i = 3
g, o i 0" Tjs0 g] 1 T o ni o g: gu -} g, gl 3
= i@ =1 - <1 i -1
[ IIG as multiplicative identity element, via additive idempotency |, and g . +q = - g +aq .
-] - + +
A A A A A A A = A A x A
andd + g4 =4/g = 0 xq = 0 +q4_ +19 o= + L= g .F = - = —-q;
[ i ‘3, + LR o =3 40+ () a-i go-l | n—i !1_] Hoi ]
A A A A A A A A A A A A
soalso—-g + 9 = q = x =g+4q +4q = g+ =g+ = g =
u1 o Q{ o g1 g-“ i -0 + +(-0) i -0 i i i
=1 +1 -1

+8 j = -4 5 = -4 i [note how the '+' & ' signs can 'make the rounds', 'rotate together', or 'circulate' from
script/ coeffident position to superscript / exponen! position to subscript/index pusition, and back around again, without changing the
value/identity of the mela-mimeral ). Division by the additive identity in ,Q yields [meta-|finite, tractable, determinate, well-defined,

meaningful results. Note that the additive identily elemeni & mulliplicative identity element of ,Q are identical -- identically qo.

The 'meta-heterosis comvolute product rule' in U, namely: ﬁ X 3 = 3 Jforalln, mE Z,
————— = n m nsm
o & 8 a 8 ;8 8 ,8 8 8
withf +8 =@ x8 = g /&8 =u/u u i plus
n m -n -m +n -m n m n +{- m) n-m
5 & 8 _ 8 .8 8 8
uD = Ox En o "u‘ﬂ gn El‘: -n E g“ = !n gﬂl En ﬁm X g—n ﬁ-sn = [-n)
A A A a +1 -1 +1+(-1)
§ -u-§ x#§ ik 2i-wh % =4 -
n=-n o -n N -n + (+n) -fi=n [} n n n
o 3 -1 +1 -1+{+1) a 0 2 - a
gn - uﬂ i un = an = ﬁrl = o “ﬂ = +&n * -En - -En x +un = uﬁ =

[ i.e., in this, compolute product version nfag, products of mutual mulliplicalive inverses = sums of mutual additive inverses = u 7

A A A ] 1]
plus u + ﬁn = ﬁn Tl - ﬂ“ [l.lc| as additive identity element |, plus uO/uCl = I.Ioﬁ“t:n - =y, all together imply -
A
2N = ﬁmn = &y vy = uue- Ua X Mpym Mo e = %y aud

& A A A
ﬁn xu = ﬁn+0 = ﬁn’ & u x g = ﬁhn - ﬂn [un as multiplicalive identity element, even w/o additive idempotency];

§ 8 8 3 -1
u+d = w/8 = ‘!:"g.n‘ L 3_n «=f = § ; therefore ~
ﬁ a a a s g a -1 a *1 a -1
g = !nfuﬁ = !n * u-O- l-'+ﬂrl—ﬂ] = n-0 = n = +ﬁ—n 2 _ﬁ-n = _Ea-n

Division by the additive identity in zg yields [meta-]finite, tractable, determinate, well-defined, meaningful results.
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Note that the additive identity element and the multiplicative identity element of Mare identical — identically u,
for the product-rules specified above. Note also that additive inverses and multiplicative inverses are equivalent in
both [ & U given the product rules as specified above, as they are also inl = C/R: -i = i = 1/i. We hold that it is

none other than 'The Elision of the Qualifiers' itself that has led to the zero division conundrum of ordinary
arithmetic, later inherited by the The Singularity Barrier component of the integro-differential equation
'Nonlinearity Barrier. We therefore hold that the zero-division conundrum is an adverse consequence, and an
artefact, of 'The Elision Of The Qualifiers', and of the consequent incapability to distinguish "pure-quantitative”,
scalar zeros, 0, from quanto-qualitative, ontological, existential absences, denoted by B, in the ‘'metrical gualifier’
sub-arithmetic, as in the ‘ontological qualifier' sub-arithmetic, of the ,u dialectical ideography, and therefore in the
ideography as a whole. In the spirit of the foregoing discussion, we therefore endorse the following statement of
principles by the founder of Meta Research: "Even though this book deals with technical material, I have done my best to
make the text readable even to those with little or no background in the field of astronomy. The book deals almost entirely with
concepts, with little attention to ways to utilize those concepts in calculations [i.e, of the usual, 'pure-quantitative’ kind — F.£.D.].
My college major was mathematics, and my field of specialization in astronomy is Celestial Mechanics, which is itself a field
accustomed to descriptions utilizing the language of mathematics [this is 'hyper-Inpo-bole’: an understatement truly vast! — F.E.D.].
But for this book I have invoked a working prnciple I wish athers would use more often: "Mathematics should be used to describe
the operation of models, not to build them." In my opinion, equations cannot be made to substitute for the concepts which underlie
them. And equations are generally blind to limitations of range and physical constraints. They are too general and simply lack the
sort of specificity [F.E.D. i.e, are typically too abstract, loo 'elided, too lacking in sufficient richness of determinations lo
encompass the concrete conceptual comtent] that true, intuitive understanding demands. Every equation has a domain of
applicability — usually the range of the observations and little, if anything, more. T use the following as a rule of thumb: If an
equation can be extrapolated outside its domain and gives a singularity (basically, a zere divisor), that singularity does not exist in
nature; instead, the model needs modification. Up 1o now this rule has always proved true." [I'om Van Flandern, Dark Matter,
Missing Planets, and New Comets: Paradoxes Resolved, Origins Illuminated, North Atlantic Books [Berkeley: 1993], p. xxi.], Not
content to leave umbridged such gaps or discontinuities — between successive systems' models' "domains of
applicability”, and between the 'implied ontologies' or "ontological commitments” of their model-specifications — we
have sought models of 'meta-systems’, ie, of self-generating, 'qualitatively Peanic’ successions of qualitatively,
ontologically self-changing, self-expanding, self-revolutionizing systems, and an ideographical language for
modeling them, which can transcend epochal, historical specificities and limits of applicability, and which can
thereby straddle these breaks and scissures in the ‘meta-continuity’ of the ‘'meta-dynamical 'meta-evolutions’ that are
immanently-induced by the 'self-conversion singularities' or 'ontologically-dynamical self-bifurcations' within the
'meta-systematical systems-progressions of nature, including those of the historical/ collective human "mind".

Caveats. There are difficulties, complexities, and subtleties with qa, tlB as umified, addittve/ multiplicative " identity-elements',

and with M, as defined above, e.g, regarding "scalar' zero values of mumerator-resident quantifier-functions, and of
transcendental-function argument-resident zero divisions, as well as "'order-of-operation™ conventions and 'parity-principle’ issues
involving the 'meristemal principle’ of [mon-distribulive, 'non-superpositioning, or "'mon-linear"'| «aufheben» 'generalized
multiplication’, or 'operator operation’, which are not addressed in this primer. Standard texis lend to regard the unification of
additive identity and multiplicative identity, in the "algebraic structures’ of "'Modern Abstract Algebra', such as "'Ring"
structures, as self-contradictory and impossible: "There is one very simple ring that consists only of the additive identity 0, with
addition and multiplication given by 0 + 0 =0, 0+ 0 = 0; this ring is usually called the trivial ring. Corollary Let R be the ring with
identity 1. If Ris not the trivial ring, then the elements 0 and 1 are distinct. Proof. Since R = {0}, there exists some non-zero element
a € R.If 0 and 1 were equal, it would follow that a = al = a0 = 0, an obvious contradiction. CONVENTION. Let us assume, once
and for all, that any ring with identity contains mare than one element. This will rule out the possibility that 0 and 1 coincide."

{Bnrtm‘l, D. M, 197" MM, Reading, MA Adchson Wesley, 1';"'8 emphasm addedby F.E.D.]. Yet we have
1tl':hai:;|l +£|]j = q +l1 - q u:-weﬂasﬂmlq} x II = q-l-q - q i ™ gi+ql = gra‘mdﬁlﬂfq xg - q_ q

*j
- g, - g, = g, for Q. The ‘Q arithmetic, under the 'meta-genealogical evolute product rule' of 'ontological multiphcation’,
f ulﬁIL-; all of the rules defining a [dxsh:i.buhve] Ring", except for the clasacal half' of the rule of "'distributivity’" [or 'linearity'],
that for "'multiphcation over addition™: a[bh + ¢ ] r,'i- ab + a¢ due to the 'meristemal principle’ of our «aufheben»

‘generalized multiplication’, or 'flexion’, operation. Tt is the case, for the other 'half' of that rule, that addition "'distributes over™
multiplicationin Q- [b+¢]-a = B'a + £a Thus, the proof quoted above does not, strictly speaking, apply le, for it, indeed,

depends upon the distributive law for the necessity of its assumption that a0 = 0. We plan to address these and other issues of the
systems of dialectical anthmetic in a forthcoming treatise, in its third section, ‘The Aritinnetics of Meta-Evolution, in a manner
concordant with the canons of 'Dialectical Meta-Axiomatics', and of 'The Godelian ldeo-Metadynamic', ie, The Godelian
Dialectic'. These canons include the axioms-based, nigorous, deductive proof of theorems. They also encompass the evocation of
those immanent "'Godel-formulae™, which locate the 'Gidel-incompletenesses' of each successive axioms-system of arithmetic. B The
'meta-diophantine equations' to which those "Godel-formulac'' map -- unsolvable within the monber-ontology of the given axdoms
— point beyond those axioms, to a 'meta-deductive’, dialectical, «<aufheben» eclosion, adding new axioms, describing new properties
of an expanded "universal set” ["ideo-totality™, with added clements, of higher, ‘meta-fractully’ selfinternalizing/fpower-set-intermalizing
"logical type", thus with the new, higher kinds of ‘non-diophantine meta-monbers' which that thereby expanded universal set
"totality’' thereby models. The resulting, qualitatively/! 1dmntrﬂngica]]y’ enriched, successor axioms-system of arithmetic, with ils
expanded 'idec-ontology of mimber’ renders solvable, within il, those ' meta-diophantine equations' that were unsolvable within its
predecessor system of arithmetic. But it reveals, m turn, its own 'Gddel-incompletenesses’; its own "unsolvable equations”. Thus, this
'Qualo-Peanic' systems-progression ever drives [for] its own self-continuation. I
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The Q arithmetics can model this 'Gédelian Dialectic', as exemplified -- in terms of the recorded history and 'psycho-archaeology’
of anthmetic on this planet -- in the second section of that treatise, entitled 'The Meta-Foolution of Arithmetics'.

Summary on W. The LLOr @ system of arithmetic involves three component sub-systems of arithmetic:
* The [ideographical] arithmetical rules-system for quantifiers, N, or =M, with numerals B wherein k€ N;

* The [ideographical] arithmetic of metrical gualifiers, éu, with 'mete-numerals' of the form Y
Zall
T Il

* The [ideographical] arithmetic of onfological qualifiers, u ,w;l.h meta-numerals' of the l'cnm wherem kE N;
_N

= The latter two 'qualifier arithmetic' sub-systems can be combined, as ﬁ , and contrasted to the 'quantifier
—"

N+U

arithmetic' sub-system, denoted " Y, or N, the 'quantifier half' of arithmetic thus standing over against the

'qmzh;uerhalf' ﬁ ar Nfl ; ﬁ E 131 or 13‘ = fl- ﬁ ﬁ ;.:

> : = 4 . = * = = :
N, g up i ’ —=ps T =8 af ‘EoN Zau LaNTaU EaNssU
=l Ll N+U _}j;“ Ze ~ =

Subscript Arithmetics. The @, U and L systems of arithmetic within dialectical ideography are 'old-arithmetics-parameterized new
arithmetics, and, in particular, 'subscript arithmetics'. They each advance beyond their predecessor systems of arithmetic by
subsuming or assimilating and «aufheben»-conserving them 'parametrically', at the coeffiaent, superscript, and subscript levels. We may
thus characterize the initial 'number-spaces’ of these successive systems of arithmetic as follows: Q ={ Nﬂ: 1= ﬂ: ¥={ &“ 3

without loss of generality; (U = { ll } { Hu }, without loss of generality; o NEE L= { N]L }={ "ﬁu,,u }, without loss of

N+U
generality, ..., elc., making explicit, in the Q system of arithmelic, the '[self-]subsumplion' /'[self-]subscriplization' of the NM-based N

system of arithmetic, and, in the L OF & system of arithmetic, the subsumption / 'subscriptization’ of the NQ system of arithmetic

by the M system of arithmetic. Each ‘meta-muneral' consists of a script-level symbol, which is like a person's "family name",
combmed with a subscripl-level symbol, which is like a person's "individual name”. Both 'names' together denote the exact
identity of a given 'meta-numeral's metfa-number'. 'Calculations, ie., transformations of the identities of 'meta-numbers’, due to
their inferactions and '"self<inferactions', the latter denoting 'intra-actions', i.e., to their 'inter-application’ or 'mutual-application’ and
'self-application’, or 'inter- or mutual operation' and 'self-operation’, involve algorithmic arithmetical processes especially at the
subscript level. These subscript processes proceed in conformity with the rules of the 'subsumed' or 'subscriptized' arithmetic.
Those variants of these 'subscript-arithmelics' that we consider herein are characterized by their somewhat 'subscript-[as opposed
to exponent, power, or superscript-]loganthm-hke' defimition of seripl-level mulbiplicalion of 'meta-numbers' mm terms of their
subscript-level addition, of the script-level division of 'meta-numbers' in terms of their subscript-level subtraction, and of the
script-level exponentiation of 'meta-numbers' in terms of their subscript-level multiplication [especially for the 'meta-heterosis
convolute product rule']. This «aufheben» conservation/subsumpton/'subscriptization’ of 'earlier’ arithmetics -- arithmetics for
which computational theorems are already readily available -- has the added advantage that calculations, and proofs of
calculation-theorems, for the resulting 'new' arithmetics are facilitated by incorporating aspects of theorems already proven for the

'subsumption-conserved' 'old' arithmetics.

The ,u Metrical [Sub=]Arithmetic: An Ideogravln Interpretable for Dimensional Analysis. The purpose of this sub-section is to
briefly show how the Eu sub-arithmetic of the ,u or @ arithmetic can model, in no-longer-"syncopated”, but fully-"symbolic" or

‘ideographical' and 'algorithmical' fashion, the basic rules of the arithmetic of dimensional analysis, as expressed in the first four
theorems of Chapter 5, on the "Aritlunetic of Dimensions", pp. 95-96 in the 1998 treatise Applied Dimensional Analysis and
Modeling, by T. Szirtes.

That chapter employs that book's standard nolational formal in which any 'dimensioned’ variable Vi is decomposable into a
"magnitude" 'factor', denoted Mg, and a 'dimensional’ 'factor’, 'dimensional unit', or "dimension”, denoted dy, whereby the square
brackets 'operator!, [ . ], with the '.' standing for an "ellipsis dot"' denoting gny [admissible] content/argument, returns just the
"dimension" when operating on such variables, Vi = mgsdi: [Vi] = [myedi] = dx. We correspondingly adopt a convention
whereby a gcrwnc drmem.wm'd yuamlifier' variable, e, an explicitly 'metrically-qualified’ or ‘dimensionally-qualified’ variable, is

denoted ‘? = [.l.k s+ and whereby the operators [ . ] and ( . ) are defined such that the former 'extracts' only the 'metrical
E
2%

qualifier’, 'metrical unit', or 'metrical monad' component, while the latter 'extracts’ only the 'guanfifier' component. We define —

A & _ & } '
[!k_] = [p'k"" lsu ., and {? J = (uk-u (';) = . Below, we use the non-standard signs to delimit

- e Za
i1 TIJ T

deductive proofs — or proposition-sequences that constitute deductive proofs —- as also to enclose proven propositions.

(=
|L°

5

—IIH
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Theorem 1. Products of Dimensions. Rule 1 for the arithmelic of 'dimensioned variables', as cited in Szirtes' Chapter,

may be stated as follows: ¥ 17 product of the dimensions of two variables is the dimeunsion of the product of

those two variables M, or, using Szirtes' algebraic symbolism: [ g [Vile[Va=[Vi*V:] 4 Using the ;i or
o o & o

@ sub-notation for the dimensional analysis sub-arithmetic, this rule becomes: By -[¥]1=-[¥ ¥4

Proof of Theorem 1.

Via Szirtes' Notation

Via the 1 Sub-Notation of the ig Sub-Arithmetic for Dimensional Analysis

#
Proposition Proposition Justification
1 ¥:l= o T . o
B[ Vi]=[medy] = d [¥1]=Ine E,_t.lgll 3l Definitions: Vi, ¥ &[]
i i
2 11} 2k .0 o
[ V2] = [mzed;] = d; [¥a]=lu: Expsl = E?pﬁ Definitions: V, ib& [
1 11 il
Vi]*[Va] = dyeds = d 3 [¥:0[%20=8 8 =% , Substitution of Equivalents; Closure of
[Vi]=[Vz] = dyod; = ds Zel zpf  Zel - zpl dimensional multiplication
O O 8 : — —
4 - _— L L] L]
Vi*Vs = myediomaed, Er¥i= P !I‘gl w2 "‘“u Substitution of Equivalents
ik il
S %1'% P-1'l-lz'; 'ﬁ = l4"Ug 3 Rule of Co tabion, hed o si
™ B - 2 e I a ste
Vi*Vy = (mym;)[dd;] = (m3)[d] 2 Zed “:'Si Isf . ot | 4 PP P
i 1 i I
6[[Fi~¥2]=5 8 wp Definition of [.];
[V1 v:} = d1'd2 = d %']g, ?ﬂa; -xrﬂgi * ;’ﬁ Qosure of metrical mudtiplication
1 g,
o o o Transitive Rule of Equality, applied to
e (¥ [¥1=-[¥:-¥,1 1 FRE

[Vil[ Vz]=[V4V2]

steps 3 & 6; Q.ED.

Szirtes then generalizes this first Theorem, or "Theorem of products", in the form of a corollary, which may be stated

as: IF The product of the dimensions of N variables is the dimension of the product of those n variables '. and, in

Szirtes' algebraical ideographic symbolism, as: BFiVi]e[Vale...o[Va] = [VieVae

algebraical ideographic symbolism, as: ¥ i1] *[ iz] L | in] =[ i1 s iz' Gl

.* Vil 'l,ur,inag
¢ in] 4

Theorem 2. Quotients of Dimensions. ¥ 17 quotient of the dimensions of two variables is the dimension of the
. . o o o o
quotient of those two variables W, or: IF [V 1/ [ V1= [ VeI Vo]l Mo B[ ¥,1/[¥2]=[%/ %11

Proof of Theorem 2.
Via Szirtes’ Ideography g Via the ,u Ideography for Dimensional Analysis
Proposition aF‘r{::;:u:asltlcm Justification
TI® M ¥0-4 /i =i $
- - X = L. % ~ A Definitions: Vg, !k,& L1
B V:1IV:] = dild; = d % B B -8 | Qoo of dimensional division
VilVz = mqsds/mged; = z -:-Jiz = ureb lugd g Definitions: Vk&iw'
b § Multiplicative inversi £
(my/1)(dy/1)(1/m,)(1/d,) ™ W o i
. 3 3 5 : Rule of Commutation,
(m,/1)(1/m;)(d,/1)(1/d;) wek Juzd = (walpa)fi L] sl to siep 2
Ze k. zpd et ZIBG Transitive Rule of Equality
(malma)e[di/d;] = VIV, XIS < il N [P vt L e
4 [¥d¥]=-0 B =i Definition of [J
VilV;] = dild; = d T T R T e
[ValVa) e 4 3R Bo¥ - 205 Closure of dimensional division
2 o o o Transitive Rule of Eguality,
[ V[ V2] = [ V4iV2] St Ea-1%0804 o0 - e e
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Theorem 3. "Theorem of Associativity" --'Associative Law of Multiplication for Dimensional Meta-Numbers'.

[ 3 If d4, do, and d3 are, respectively, the dimensions of V4, Vo, and V3, then dys[dzed;] = [dqed]ed; 4

or: IF dyo[dseds] = [dieds]ed; A,

orBFi o[ e 1=[ s i =i . A
Zef  zpl zvg E«f 2oL avl I8 e 2R0 e 2vd
Proof of Theorem 3.
Via Szirtes’ ldeography - Via the _u ldeography for Dimensional Analysis
Proposition Proposition Justification
l- V1 . VZ = V1,2 1 §1 ™ iz = itz New Definition
VoeVy = Vos 2 % o ,"“", & ,:, . New Definition
[V1.Z ].[ Vg] = [d1‘d2]'[d3] 3 [%1 2].[11} 2l = [;0; 4 o;l_ ]o; Definition of [.]; T'heorem 1,
el — Zel zpi v Propositon  6;  closure  of
T TH TIi dimensional multiplication
[Vizl[ Vsl = [Vie Va1 Vsl 4 [itz]‘[i 3w [E.‘ . iﬂ'{i 3 Definition of V'y 2 and of [.]

VieVo]o[Va]l= [ Vil V21 Vs 5 T .o . ToT .1 — T . TelF To[ Theorem 1, reverse direction,
[ FIVal= [VAFI V2L Vel [¥:° ¥.][¥] [¥1[¥][¥] applied to LHS of eq. of step 4
Vil [ Vol [ Va] = [ Vi2]*[ V2 [ I T oG D S B - g2 Transiive Rule of Equality,
[ViI[ V2l [ Vsl = [ V121 V] [¥1[¥ oI [¥s] = [¥12][¥:] i
Vo Tl Vo1o[ Va1 = [daed.]e[d 7 L " i .0 .0 Transiive Rule of Equality,
[ Va1l V21 Vs] = [dyed,]*[d] [¥ ] [¥][¥:] [EEuﬁ Egﬂﬁ] E:gﬁ applied to steps 3 & 6
i i N i 1
[ Vil V3] = [di]*[dz+d:] 8 [i‘!]'[ila] = [ﬁ A].Iﬁ ‘.ﬁ 1 Definition of V3,3 and of [.]
Zel  zpi zvd
T T 7T
[ViIo[ Vas] = [Vi]o[ V2o V] 9 | [¥11[¥2s] = [¥4]*[¥oe ¥3] Definition of V3,3 and of [.]
Vil l Voo Vil =[ Vi1 [ Vo1[ V2 10 YT e o T T Thearem 1, reverse direction,
Vil 1=[VAFIV2 I V5] [¥1]°[¥2° ¥l = [¥[¥2][¥3] L tied to Bt ces afetop B,
Vile[ V21o[ V5] = [di][do=d; 11 L R = Transitve Rule of Equality,
[VaI[ V2T Va] = [G]°[02°05] FrEr@a- e A 1 [T S e
i A S
[d4]°[d2eds] = [dyedo]*[d] 12 g [ﬁ ] = [g ]ﬁ Transitive Rule of Equality,
_.GJSJ Eﬁjgfﬁﬁg] E“lajq‘;ﬂjﬁi E‘;g applied tosteps 11 & 7;
or : ! i 2 ! ! DefiniHon of '*, as the
i-l .I multiplicafion  operation-sign, in
o '[d od ] = [d °d2]'d _;.,a +§ﬂ.g. +g¥§_ relation to that of [.], as well as of
Ul 2 . T U the juxiaposition of dimensional
symibals;
or Substitution of 'script-level’
juxtapositions [n_:ur of 'subscript-
d1[d2d3] - [d1d2}d3 iﬁwel additions, in the case of the
éuar[thmei'ic] for'e';
OED.
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Theorem 4. Powers of Dimensions. B Thc dimension of a power of a variable is that same power of the dimension

of that variable A o [an] = [Vk]n 4. F [ ikn] =[ ik]” 4

Proof of Theorem 4.
Via Szirtes’ Ideography 4 Via the ,u Ideography for Dimensional Analysis
Proposition Proposition Justification
1% & goid
X p e . A o
= k k 8 i
| 3 Vk m = dk Zj‘igj Definitions: Vk, ¥
2[ 1% 1- &
[ Vk] = dk ¥ k] Eze_ﬁ_ Definition of [.]
=il
3 Equality Maintenance Rule applied to 2
v Q" d [%‘- ]“ - ﬁ o ﬁ " 1 ['meta-heterosis  convolute product  rule'
[ k] & K B %sjgi n}=§¢j§j applied to the ﬁu sub-arithmetic of J1 [;
Closure of metrical [self-\multiplication(s)
4| o 8 8 Equality Mai anc
an - {mk.dk}" - m;.dkn !k" = {ukﬁ a}“ = pk“ = g , Equality Maintenance Rule;
ng_,:v.iui rlE_i.ﬂfs‘] Product Rule of Exponentiation, applied
: ’ both to magnitudes and to dimensions
n f fi (] e e -
v = 5 = 5 ¥ A Substitution of Equivalents, or, Equality
[ k ] [mk dk ] dk [i n] = [p, - -ﬁ A] = ﬁ . Maintenance Rule;
k % n):;uig.l ng?nigi Closure of metrical [self-Jmultiplication(s);
= d : ' Definition of [.]
" . 1 6 r&n 8 40 Transitive Rule of Equality, steps 3 & 5;
[ Vk 1 [ Vk] [! K ] = [! k ] -. Reflexive Rule of Equality; QED.

Conceptualization [«begrifflichkeit»] of the Four Theorems. The foregoing 4 theorems, taken in their unity, at least with respect to
the arithmetical operations known as (1) "multiplication’, (2) its inverse operation, "division", and (3) that 'meta-multiplication’
operation, made up out of multiple multiplication operations, known as "exponentintion” [iterated self-multiplication as 'meta-operation’
to multiplication], lead us to conjecture the following ‘meta-thearem', 'made up out of' the four foregoing theorems: "dimensions”

0
transform like "nagnitudes", and ., "dimensions" and "magnitudes" can be transformed together, in unison, as per \J’k or ¥ . Thatis,

&

L2 . . 8 . ul _— ] .

dimensional meta-mumbers' like dk or g . multiply, divide, and ‘exponentinte’ in accord with the same generic rules that also apply to
al

i

=i

ordinary "Real" mombers, "magnitudes", or 'pure quantifiers', like u , m 2,V2, e, m, eic.

kT e
Theorem 1 suggests thal, if you multiply two 'dimensionally-qualified quantifiers' or 'quantified dimensional
gualifiers', V4 = mMq+dq and Vo = Mydy, together, wherein My 'guantifies’ the 'dimensional qualifier' d4, and M
'quantifies’ the 'dimensional qualifier' or 'metrical qualifier' d2, or wherein d4 'dimensionally qualifies' the
‘quantifier’ My, and dy 'dimensionally gualifies' or 'metrically qualifies' the 'quantifier' My, you get the same,
correct, result, i.e, multiplying V4 by V3, as you do if you first multiply the 'guantifiers', my and my, then 'multiply’
the '‘metrical qualifiers', dq & do, and only then ‘multiply' thuse 2 ‘multiplications’ together: Mq*my © dqod; = V4oV,

Theorem 2 suggests that, if you divide one 'dimensionally-qualified quantifier' or 'quantified dimensional qualifier’,
by another, V4 = Mq=dq by V2 = Mzd;z, wherein My 'guantifies' the 'dimensional qualifier' dy, and my 'quantifies'
the 'dimensional qualifier' or 'metrical qualifier' ds, or wherein dq 'dimensionally gqualifies' the 'quantifier' my, and
dz 'dimensionally qualifies' or 'metrically qualifies' the 'quantifier' My, you get the same, correct, result, i.e, dividing
Vj by V3, as you do if you first divide the 'guantifiers', mq by my, then 'divide’ the 'metrical qualifiers', d4 by d3, and
only then 'multiply' those two 'divisions’ together: (m4/my) * [d4/d;] = V4/Va.

Theorem 3 suggests thal 'dimensional gualifiers' or 'metrical monads' follow the same 'rule of multiplicative
associgtivity' as do 'pure quantifiers’, or ordinary, 'ungualified', "Real" numbers. Theorem 4 suggests that, if you
self-multiply, n times, a 'dimensionally-qualified quantifier', or 'quantified dimensional qualifier', \.\"k = mk'd W you
get the same, correct, result, as if you first self-multiply the 'guantifier’, My, then 'self-multiply' the 'metrical
qualifier, dk, and only then 'multiply’ those two 'multiplications' together:

n n

(me..om) » [de.ed] = m e d" ={med }'= Ve.ov = V"

k k
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The History of 'The Elision of the Qualifier Meta-Numbers' from Mathematics i : in Diale sography.
second supplement to the Introductory letter, Sugglemmt B descnbes eleven ﬂlustrat:we
applications of Q and ,u [pronounced "alpha-mu"] 'dialectical arithmetics’, in which we

incessantly re-use typically about the first 32 of the 'ontological qualifier meta-numbers' of those

X i A & A A 3 8 3 8 . :
arithmetical systems [e.g., U1, U2, Us,..., Us2; or W1, W2, M3,..., W32], in each case with vastly

different intensions/interpretations/assignments for those symbols. Similarly, in our daily lives,
we incessantly re-use "'the same™ "Natural" numbers over and over and over again in different
meaning-contexts -- 10, 20, 30 minutes; 10, 20, 30 Ibs.; 10, 20, 30 miles; 10, 20, 30 gallons
of gasoline; $10, $20, $30, or 10§, '20$', '30$/, etc., etc. -- appropriating again and again the
utility of the "natural” insight arrived at so protractedly by our andent ancestors so long ago about
the generic principles, patterns, and rules of counting units, "any" units; units of the most diverse
kinds. We are herein asserting, in effect, through our re-use of, e.g., { ﬁ1, Ez, §3, i 332, .,
over and again in these applications, that there is a sequencing, an 'abstractable’, 'idealizeable’,
generic sequencing [perhaps even a 'Peanic' sequencing!], of ontological types / categories, one
at least as 'matural' and as universal as the sequencing of abstract cardinalities, of the

abstracted, idealized, generic 'pure guantifiers' of the 'purely quantitative' "Nlatural”" numbers,
1, 2, 3,..., once a humanity attains to a certain stage in the historical development of knowing.

What we implicitly assert, by reusing the same uninferpreted 'pure qualifier mela-numbers' in such different applicational and textual
meanmg-mntexts, is that all of these instances of 'omto-dymamasis' or of 'mon-onto-stasis' exhibit a common, general, ubiquitous
“pattern”, or 'mela-pattern’ which we term ‘quanto-gualitative, temporal fractal structure’, or ‘meta-fractal struciure, ie.,
diachronic 'quanto-qualitative scale-progression self-similarity structure’, or "«aufheben» gﬂf-m succession-structure’, This
generic, 'abstractable’, ‘idealizeable’, ‘ideograhically-symbolizeable’ structure, shared by Supplement B's eleven illusirative
applications, and by many more, is, of course, accompanied by richly diverse, idiographic uniquenesses and particularities which
they do not share [but which their interpreted, 'intensional' symbols partially capture heuristically, connotatively]. The 'meta-
pattern’ they do share is captured and codified, in ""purest", most abstract, form, in the EQ system of arithmetic, in a ""natural™

way comparable to the way different generic patierns of quantification are codified in the 'rules-system' of the N "Natural”
arithmetic. Both are ""Natural" to such an extent that both N and !Q fulfill the first-order Peano Postulates, though the wunit or

"Peanic' warchén of N is a 'Boolean’ unit[y] or "'monad"" [)( =x12= 1250 0% = 0], whereas those of the 'pure, unquantifiable
qualifier’ and of tl;e qrmnhﬁahle' and qualgﬁable or qumm)-qualszr‘ systems of .mthnwhc are 'contra-Boolean' unitfie]s or

1
macondd,eg 85 3 Bumidsicl 1 bc B.T= 5 38 , - for example, fin]’ = [square inch] % [in.] = [linear
u1 2g1 Uy
2
inch]; and Elt % EH. Consider the instances of the M rules below:

2[linear inches) + 2[linear inches) = 4[linear inches]...
2[loaves of bread] + 2[loaves of bread] = 4[loaves of bread] ...
2(fish) + 2[fish] = 4ffish]...

2[head of cattle] + 2[head of cattle] = 4head of cattle]. ...

'Extracting’ only the 'quantifiers' of the above equations, all are abstracted down to just:
2 +2 = 4

As codified in Plato's theory of 'dignoetical’ arithmetic, that of the warithmoi monadikei», the “arithmetic of generic monads”, or "units"
[as opposed to his "dinlectical" anthmetic, that of the «arithmot eidetikoi», which is modeled by "_Q_], ancient Hellenic humanity,
Iike their Mesopotamian predecessors, enacted this abstraction quite differently from the way in which 'we' have ever since the

Renaissance, at least. Along with generic 'guantifiers', e g, 2, and 4, their abstraction took up in/with it a 'generic gualifier
Demung that 'qualifier’ per the "syncopated” [abbreviated] fashion of Diophantus’ circa 250 C.E. «Arithmetike», their abstrach(m,
in owr terms, looked like:

2m + 2N - 4m,
or, in the antique, pre-Hindu-Arabic-numerals proto-ideographic idiom of the extant manuscripts of that work, as
MEBE " ® 3 [bar-capped Greek letters denoted muomerals via an alphabetic-order-based ordinal correspondence; their juxtaposition
denoted addition, not multiplication as it does today, and 'L abbreviated the Roman «aequaljs»).
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Jacob Klein characterized the collective-cognitive, 'psycho-historical' transition in mode of thought from that
'representable' as 2M + 2M = 4H to that 'representable' as 2 + 2 = 4, as the emergence of "symbolic" thinking: "a new
way of "understanding", inaccessible to ancient episteme . . ." [Jacob Klein, Greek Mathematical Thought and the
Origin of Algebra, Dover [NY: 1992], p. 175]. We will altribute this collective-cognitive transition to 'monetic'
thinking, and to a 'monetic abstraction' or 'monetic elision', arising from the even greater immersion of Renaissance
humanity than of Hellenic humanity in monetized commerce, in money-mediated exchange. Such immersion entails
an increasing domination of habitual pre-conscious thought-processes by the 'concrete abstraction', and the 'concrete
elision' of even generic qualifiers, in the physical and mental activities of exchange-value exchange. How utterly
commonplace and habitual — and fundamental to the amazing progress of our species — has become this abstraction
of the "purely quantitative' from its quanto-qualitative context [e.g., from its context of the kinds of [ev]entities, and of
the metrical dimensions of the various aspects of those |ev]entities, which are being gquantified]! And when we

habitually, in effect, enact equations in the commerce of our daily lives, in the "exchange [ 5] of equivalents", such as:

... 5 20 yards of linen £ £2 £ 10 Ibs. of tea 5 £2 £ 1 coat £ £2 & 40 Ibs. of coffee 5 ...,

itis hard to grasp what common 'kind-ness' allows all of these different quantities, of such heterogeneous gualities!,
to be equated; what 'onte', what obscure, mysterious kind of thing it is that the £ dimension measures and finds
equal[ly] in all of them; what is the "substance" of this "value" which they have in common or to which each can be
"reduced"! Yet, in this, for its time, historically progressive praxis of "Natural" arithmetic, of "pure" quantity-only
abstraction, we of F.E.D. have come to diagnose a cognitive blind-spot, an eventually crippling elision, and a
psycho-historical barrier Lo the next leap of scientific conception and of socio-technological capability that, we hold,
our species must make if it is to survive, to prosper, and to grow into its higher destiny. We have come to call this
'blind-spot' 'The Elision of the Qualifiers’, and, via 'psycho-archaevlogical excavation', to trace back its articulation,
in explicit form, at least 414 years, to the 1585 Arithmetic of Simon Stevin. It has roots and resonances much deeper
still, as we have just seen above, in that famed circa 250 C.E. proto-algebraic work, the Arithmetica of Diophantus.
Therein, Diophantus denoted the "Monad" or "unit" of arithmetic — descended, with conceptual mutation, from the
Platonic «Arithmoi Monadikoi» — via his "syncopated" or 'abbreviative' M, He treats it already as an abstract,
generic, "dimensionless", 'degree zero', 'dimensionally reductionist’, ‘no-longer-geometrical', and thus as a 'Boolean’,

qualifier [M” = M; niot square -1' line, nor ﬁz-i' M]. Ironically, this last explicit quasi-ideographic notation for an

arithmetical qualifier concept coincides with the first known emergence of proto-ideographical algebra for 'pure
quantifiers’; for "purely-quantitative" "variables" and "constants"! Although at loci apparently remote from the
barriers to which 'The Elision of the Qualifiers' contributes at the advanced frontier of our civilization's mathematico-
scientific-technological praxis, we of this civilization do notice, at times, our own civilizational cognitive blind-spot.
For example, our children often fleetingly feel, at its point of first inculcation, this 'Elision of the Qualifiers' in our
ideographical arithmetic, this presence of the absence of explicit, symbolical arithmetical gqualification. But we
normally suppress such noticings: "... it is instructive to talk to Ist- and 2nd-grade math teachers and find out about how
children are actually taught about integers. About what, for example, the number five is. First, they are given, say, five oranges.
Something they can touch or hold. Are asked to count them. Then they are given a picture of five oranges. Then a picture which
combines the five oranges with the numeral '5' so they associate the two. Then a picture of just the '5' with the oranges removed.
The children are then engaged in verbal exercises in which they start talking about the integer 5 per se, as an object in itself, apart
from five oranges. Tn other words they are systematically fooled, or awakened, into treating manbers as things inslead of as symbals
for things. Then they can be taught arithmetic, which comprises elementary relations between numbers. .. Somelimes, a kid will
have trouble, the teachers say. Some children wnderstand that the word 'five' stands for 5, but they keep wanting to know 5 what? 5
oranges, 5 pennies, 5 points? These children, who have no problem adding or subtracting oranges or coins, will nevertheless perform
poorly on arithmetic tests. They cannot treat 5 as an object per se. They are often then remanded to Special Ed math, where
everything is taught in terms of groups or sets of actual objects rather than as numbers "withdrawn from particular examples”. The
point: The basic def. of 'abstract' for our purposes is going to be the somewhat concatenated 'removed from or transcending
concrete particularily, sensuous experience’. Used in this way, 'abstract’ is a term from metaphysics. Implicit in all mathematical
theories, in fuct, is some sort of metaphysical position. The father of abstraction in mathematics: Pythagorus. The father of
abstraction in metaphysics: Plato." [op. cit.,, David Foster Wallace, Everything and More: A Compact History of © ,W. W. Norton,
[New York, NY: 2003], pp. 8-10, bold italics emphasis added by F.L.D.]. The initiating abstraction that founded our arithmetic, the
abstraction of "pure-quantity" into ideography, leaving quality behind, leaving it in rhetorical, phonogramic, phonetic, or
“syncopated” symbolization only, was omissive, as is, inherently, all abstraction. All abstraction is a mental 'extraction’ of part of
experience, leaving out the rest, leaving the rest bebund. All abstraction thus creates, unavoidably, "homeomorphic defect’. It creates
Jictions, however useful they may be; partial representations which ever only partially grasp the factual, the actual, the concrete
truth. But the abstraction that launched arithmetic was a progressive abstraction. It was, perhaps, the only option for progress
within the attained level of knowledge and social-reproductive praxis, and within the biases, of the collective human cognitive
capabilities of the time. But have our capabiliies not advanced since then, along with our need for more advanced such
capabilities?
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Have our needs, and our capacity to meet them, not advanced, especially as a very consequence of the progress made upon the
foundation of this antique abstraction, this 'extraction’ of only 'pure, unqualified quanlity' into our arithmetical ideography? Perhaps
it is time for us to abstract/'extract’ again; to return to the roots of the path of abstraction which our civilization has pursued,
primarily under the impetus of the wmversal development of commerce; of universal selling and of production for selling [Marx's
“umiversal alienation" and "production for alienation™]; of what Marx called "the development of the exchange-value": to re-reflect
upon the psycho-lnstorical context of our initial and initiating arithmetico-algebraical abstractions, and then to abstract anew! | The
cathexis of money-value that emerges with “the development of the exchange-value®, and, even more so, with the cathexis of
capital, or of monetary profit, seems, fo its experiencers — in part, subliminally -- much like 'a love of the purely quantitative’ and it
privileges 'the purely quantitative' with a deeply, sub-consciously-rooted emotional charge — arousing loward 'the purely
quantitative' an almost worshipful reverence —asa proxy for the use-value, seemingly the greatest, most universal usefulness of all,
of, namely, pure exchange-value, of the very 'appasite’ of parlicular use-value; of the 'purely-monetary’ form of wealth. [l This
time, from the [ad]vanlage of our since-dev eloped cognitive, scientific, and technulogxcal capabilities and needs, could we not,
should we not arrive at a more encompassing representation, a richer, more complex, more ‘concrete', more adequate and more serviceable
abstraction, taking more back with us this ime, into our mathematical idealizations, and leaving less behind? Might we not arrive,
thereby, at an anthmetical and general mathematical ideography capable of more aptly describing — of capturing, even to the point of
prediction -- our experience and our experiments; more capable of mastering those of their aspects, especially their nonlinear and
dynamical aspects, that our present mathematical tool kit finds so intractable? Consider the following ‘quanio-qualifatoe’ descriptor
rendered entirely in 'phone-etical’, ‘phonogram-ic’ symbols:

five cubic centimeters of Hydrogen [gas] [at room temperature].

"Parse’ it, below, to distinguish guaniifiers, via enclosure by ( ), from mefrical qualifiers, via enclosure by [ ], and from enmiofogical
qualifiers, via enclosure by [ ] with @ «» B denoting ' inferprets B', and with the combination of the 'pre[fix]-super-script’, 2,
above the 'prelfix]-sub-script!, a, ie, 'i', signifying that the Q and U arithmetics are here being interpreted to describe certain
constituents of a 'taxonomy level 2' umiverse of discourse, a 'sub-universe' wherein ‘@’ is short for 'atoms’, and with the two
symbols together denoting the inferprefation or assignment of the Q and U ideographies to model a universe of discourse that is
contained m, and that resides one-level sub-cafegorical fo, the 'maximal' or 'taxonomy level 1' universe of discourse, ¥, and which is
denoted by H, short for the ontological sub-category/population/'concrete «arithmos»' of the Hydrogen atom:

(five) <of> [cubic centimeters] of [[Hydrogen]]

A A
a 4 <34, = 2
‘Peanic' Ideographic
counter-absiraction of ' "pure",
wunquaniifinble ontological qualifiers’

o o
3

B 21 a —H ™ gd

a
'Peanic' ldeographic
or counter-abstraction of

quantifiable ontological qualifiers’

w(r)=5+ Zu(v)=5

"Peanic' ldeographic
counter-abstraction of
quantifiable metrical qualifiers'

>
>

' yogi s R e o : ) = : E B . &
Boolean' units: U "= W;1 =1, contra-Boolean' units: ﬁ % ﬁ, ﬂ -‘ﬂ; 1w
A A A A A A
[aT - (4061 $ 04T :-6, .4

e shanpbntota 8, 8 &
Do T~ DuB D8 T $OET 67-4 + 4

8 8 3 8. 5 &
[Eﬁ]’ (8 (8,7 IllL B C=p Ly
3

Ha H
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The 'dialectical re-unification' or 'dialectical synthesis' of the above abstraction and cownter-abstractions begins, in our 'mela-systematic

dialectical, category-progression/ systems-of-arithmelic-progression exposition, with the 'guantifiable ontological qualifiers' of the

addition of the U system of arithmetic. The U language, unlike the @ language, has the capacity to translate, ideogramically, a
A A

. Lo o o
‘phonogramic’ description such as 'one-hundred-sixty-five trillion atoms of Hydrogen', ziz., for U < gg{ as--

A
(165 x 10™) E iﬁﬁ], given the 'addability’, or non-idempotent addition operation of U, versus, for any nin Nl -

esx 10 26 1 - WL 280 - WL 28T - 28, per the idempotent addition rue of Q.

The U system of rules of arithmetic is #0t, however, capable of expressing, ideogramically, the description 'five cubic centimeters
of Hydrogen', because, though it contains explict guantifiers and onfological gualifiers, it lacks explicit metrical qualifiers with
which to express 'cubic centimeters'. Capacity to translate the latter phonogramic descriptor into ideograms begins, in our
exposition of the dialectical ideographies with the L system of arithmetic:

5)[ & g8 20 e BB .4 w58
(}[3531[[ 5 )

s aH 3
30, 3ug 3ug
Note: The subscripts of the Eu 'metrical qualifiers' or "dimensional units" are themselves ontological gualifiers, constituents of the
e u
space U, ie, 333 € U. This 'meta-fractal’ struciuring is reflected in our Q 'ideo-onfodynamic' model of the 'meta-systematic

dialectic' of the progression of rules-systemns of anithmetic, starting from that of N, denoting the "first-order” axiomatic rules-system

of N, to that of Q to that of U to that of & to that of W. Per that model, W is modeled as the 34 <> M or 'pure Metrical qualifier'

rules-system subsumption of the ﬁa <> U rules-system: ﬁ7 gt MU-U = gaﬂ_ an_u = amaﬂ_ﬂ_ ﬁm = &m = am

P a4+3 = ﬁ?, re., as the 'hybrid' or 'uni-thesis' or 'complex re-unity' of M and U, just as U models as the Q subsumption of the !

arithmetical rules-system, the 'hybrid', 'uni-thesis', 'complex re-unity' ['re-unifying complex'], or 'complex re-unification' of az“ Q
A

and 31“;133"‘& = QN-N = Qﬁu—ﬁu = ﬁnﬁu— 4y = ﬁm"“ az—m = ﬁa.

r . 8 8
The ideographic representation of 'five cubic centimeters of Hydrogen' by (5)[ & _ ]Eg an presupposes certain
i,

generalizations of the arithmetical operations of addition and of multiplication. Specifically, it presupposes a
concept of "non-amalgamative addition” [cf. writings by Charles Muses] and 'non-amalgamative multiplication', viz. —

Some "amalgamative additions'; 4 apples + 3 apples = 7 apples; 'homogeneous sums'’;

A

= oA & & & 5.8 5 & & .3
4+3=T7,4i+3I=7i;43+38-7% ;4B _+3B 7B 4u +30 =7U; 45 +38 =78;

Some "non-amalgamative additions": 4 apples + 3 oranges; 'heterogencous sums' or 'inhomogeneous sums',
= = 2 & .8 8 &
- - & A
4 + 3j; 4i+ 3; 4% +3Y; 4ES+ 3EBf q, + 4, 4u, +3u; 4 + 38,

Some ‘amalgamative mulliplications' [number of one kind % other number of same kind = single number of some kind]:

A A A A A ~ a &
= 5 T, My 1] 1] 1] o o
4x3 =12, 4ix3i =-12; 4X-3Y-0;48_-38 -12; 4u -3u - 124; 4u - 34 = 1z§4,-

Some 'non-amalgamative multiplications'[number of one kind x other number of gnother kind = single number of either kind, and
such that both/all ""factors™, or "multiplicands" and "'multipliers"', remain distinctly visible in the produc! expression]:

= = & A A A
4xi=4i; 4xB-4K; 4xB -4B; axu - 4u; &
3us 3z +1
Note: "'Noen-Amalgamalive Addition'", or 'Qualitative Addition' -- the assertion of the existence and of the ""'summation" or

"'superposition"’ or "'aggregation’’ of at least two 'terms' denoting '[ev]entlhes of different kind, of different "'genera’ or of

different "'species"!; of different 'ontological gualily' — which gives the ' }' relation its meaning, is the key to the ¢ver-more-richly,
ever-more-concretely realistic "'non-reductionist'"', 'contra-atomistic', ""holistic'" notalions, or ‘tdeographies of the tolality and of its
sub-totalities', that arise in thal 'Qualo-Peanic' dialectical succession of notations, of ideographic la.ngu.ages of arithmetics,

begmnmgwuh N->N+Q - N+ Q+ U > N+, Q+ L!+HM > N+, Q+ u+"M+gM«etsequeme»

o 0 -3 b+, 8 +8,+ 08, = 84 +8,+ 8 +8 3 0 +0,+08+08+ 0 cersequelbe.
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Ideographical Quantifiers, 'Metrical Qualifiers’, and 'Ontological Qualifiers', and the Ancient Mesopotamian Origins of Writing. Our 'ideogramic

rendering' of the 'phonogramic' or "phonetic” phrase 'five cubic centimeters of Hydrogen' by (5)[ B ]|[§ EH]I, ie,
3d

by a 'mon-amalgamative product’ of a quantifier, a metrical qualifier, and an ontological qualifier, respectively,

parallels the zenith 'meta-state' of the early 'mela-evolution' of human writing praxis in prehistoric Mesopotamia,
according to the 'psycho-archaeological’ studies, and the 'psycho-historical’ theory of the evolution of writing, set

forth by Denise Schmandt-Besserat in her Before Writing, and other works, viz.,, with ' < "ane", \;/ <> sila” [an
ancient, standard Near-Eastern fluid-volumetric unit-of-measurement, or 'metrical «monad»'], and @ = "gil" —

 J \/ v < "one sila oil™, or, “one <of> sila(s) <of> ail™
i\

v

8 8
®- 1,1 [ed
3U,

[Note we have herein asserted, hypothetically, via the 'z' prefix, that the 'onto’ of "oil" resides in our taxonomy level 7 universe of
discourse, via setting the prefix-superscript ‘7' above the prefix-subscript '0', denoting "0ils", in the enfic quulifier]. Il

d "Tokenology' becomes "Tokenography'. Per Dr. Schmandt-Besserat's theory, temple-dues goods-accounting,
and, eventually, barterable-commodity accounting, progressed through a protracted sequence of qualitatively, 'ideo-ontologically'
distinct rules-systems, Each rulessystem in this progression embodied a revolutionary expansion of ‘symbols-ontology', and
corresponding 'ideo-ontology’, relative to ils predecessor. This sequence of systems of accounting began with the representation of

via a 3-D "tokenology'. This system of 'token iconology' was one of stylized and conventionalized day-sculpted micro-effigies of the
goods of the then-cxtant goods-categories, deployed as manually-""graspable" tangible symbols of the qualitatively different wrnits or
monads for each category of goods. The record of a typical transacton was an assemblage of assemblages of different kinds of tokens,
thus a ‘multi-«arithmos»' or ‘meta-«arithmos»', eventually delimited by the enclosure of that ensemble of ensembles in a globular,
opaque, fired-clay envelope. A growing problem with this system, as the volume/ 'socio-geographical density' of transactions
increased [i.e., as social [scli-re-]productionty, reflecting the nising level of the soaal self-forces of [society self-re-|production, increased],
was that, since these envelopes were made of opague clay, the record of a given transaction could be 'audited only after breaking its
envelope to reveal its token contents, a practice which entailed the labor of again producing a new fired-clay envelope after each
such 'audit. An innovation eventually appeared, in which the fired-clay token contents-to-be of an envelope were pressed against
the outside of that hollowed-out clay globe before its firing, while ils clay was still moist, thus with sufficient visco-plasticity to
receive the image of a token if one were manually pressed into it - of an impressed token, After the emergence of this practice,
spheroidal hollow [ired-clay emvelopes began to be superseded by 'rectanguloid' clay-filled or solid, fired-clay slabs or "tablets".
There appeared, on the face of the latter, impressed and, later, also stylus-incised token-images. There thereby arose a transition from
3-D, iconic, to 2-D, inscribed, symbolization: the beginning of writing. The Mesopotamian branch of humanity thereby achieved the
dialectical, 'socio-onlalagical', and 'psycho-historical' "meta-system transition" [cf. Turchin, op. at.; cf. Logan, The Fifth Language.| -

tokenology — tokenoloay + A[ tokenology ] = tokenology + tokenography -i’- tokenology.

The earlier praxis of token iconology became 2 compound ane, of token iconology + token iconography. Then, later, the
social praxis of token iconology died out. The token iconography praxis then ‘'meta-evolved' further, into 'picto-ideo-gramic’
wriling, and, later still, into that plus 'phono-gramic' writing, The earliest tokens-system presented a 'primitive undifferentiated unity'
of quantifier, 'metrical qualifier', and 'ontological qualifier'. Tor example, the "tangible", "palpable”, 3-D 'micro-iconic' token,

which we depict via ' denoted ‘one unit, and 'one sila' [to which we have, on this page, re-assigned | 4 from its former
3k
denotation, cm.’], and 'oil' all at once, all in one:

8 8
M-te,1- [l
3l
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Later still, within the epoch of inscribed tokenography, the symbol-ontology bifurcated into a separate 'ontological

qualifier '@', the impressed, 2-D successor to 3-D '.‘, versus an incised 'primitive undifferentiated unity' [our
conjecture] of quantifier and 'metrical qualifier, ' The symbolization for 'one unit of oil became:

AN

(1) [a e ]
333

Finally, '§' bifurcated into '§' and/versus '\./'. Incised, ideogramic -- only vestigially
pictogramic -- and full-fledged /'pure-quantitative' numerals emerged from formerly impressed
symbols for the hybrid, 'ontological-metrical qualifiers' for grain, which was the most important
use-value, and also the proto-money commodity of the economy of that ancient time and place.
The incised sign ', which earlier denoted, "univocally", 'one ban' of grain, and which later
‘chameleonically' denoted 'one of the implicit standard/customary metrical units' of the given
kind -- any given kind -- of commodity to whose symbol it was juxtaposed, finally became the
universal 'matural numbers' numeral/'quantifier' for 'one explicit abstract or gemeric unit',
presaging, in a more concrete thinking/writing praxis, Plato's later, more abstract theory of the
«arithmos monadikos». The incised sign '@, which earlier denoted, "univocally", 'one bariga' of
grain, finally became the universal 'natural numbers' numeral/'quantifier' for 'ten explicit

abstract or generic units'. Thus we arrived at "\/v as the expression for 'one sila of oil,
paralleled by our u ideographic expression (1)[ E ] n_n]

The Rebus Origins of Phonogramic Characters and of Phonetic Writing. After tins degree of explicitude was reached regarding the
differentiation of 'proto-wrillen' quantifier, 'metrical qualifier', and 'ontological qualifier’ symbols, the intensifying need to express
the specific personal names of the individual human transactors, as a key part of the transaction audit record, presentad a problem.
Indwndua]s names typically lacked direct ideographic/pictographic representability. Indirecl, rebus strategies, applying the
a : ideo-pictographic symbols to represent the sounds of the words that d those symbols themselves, or that named the
ts of those symbals, emerged. For example, ' L&' is a 'yuasi-phonetical' rebus encoding for the word also encoded --
purely-phonetically or 'phonogramically' - by the string of English 'phonogamic’' symbols ‘heartland'. These strategies then
generalized, from the symbolization of the personal names of the rulers' 'tributary’ or 'taxes-subject’ subjects, to that of the goods- or
commodities-objects of the former heartland of the predecessor lokenographic ideo-pictographic symbolic system. This
generalization led to syllabaries and logographies, and, evenlually, to full-fledged 'phonogramic' symbolization of word-elements,
and to phonetic alphabets. [See D). Schmandt-Besscrat, Before Writing: From Counting to Cuneiform, vol. I, University of Texas
Press, [Austin, TX: 1992], pp. 184-192]. In this process, ideography survived mainly in the 'graphy' [writing] of numerals. The ' b~ i
and 'i‘ 'sub-rules-systems' components of the 'zenith meta-state' of the old rulessystem of proto-writing passed over into
‘phonogramy’. After that, mostly just the 'W or, equivalently, just the g ‘sub-rules-system’' components remained within 'ideogramy’.
And so the "metrical qualifier' and 'ontological qualifier’ components were elided from ideographical representation, and therefore
from the symiax of arithmetic, if not, for a long time, from its concepiual semantics. Heretofore, the ideography of "metrical
qualifiers' has languished in relardation at the "syncopated” level of symbolism ever since, and the ideography of 'entological
qualifiers’ has hardly developed at all. The semantic, conceptual indusion of [at least generic, abstracl] qualifiers in anthmetic was
maintained in the longstanding plulosophy of anthmetic eventually distilled into Plato's theory of the «arithmos monadikos» [up. at.
Jacob Klein, Greek Mathematical Thought and the Origin of Algebra, pp. 83-99]. *'-\Lmrdmg to that theory, for example, as also

according to Aristotle’s and other ancient accounts, a single unit did not belong to number; there was no "[natural] monber one”.
Number began with the smallest group or assemblage [«aritimmos»] of multiple quah'taﬁn units or «Monads»: [natural] *number”
began with (twu}lun ]. One unit by itself was, in their conception, 'purely gualitative', not quantitative in the least. One unit by
itself was a qualitalive entity, representable by a gualifier, not by a quantifier in any way. 1t was a monad, a wnit, an instanc, a
speamen, an exemplar of some kind of thing: one drachma, one stade, one papyrus, etc. The «arché» of "Natural” number, denoted
generically by " per Diophantus, was conceived as something gualitative, not as something guantitative, at all, in any way, let alone
as 'purely’ so. Today, on the contrary, in the conceptions native to the current "psycho-historical' state, or 'dynate’, of Terran
humanity, the unit of arithmetic, almost universally denoted 1, is considered to be a purely quantitative entity. A vast — if stll
mosily ‘unremarked’ — 'psycho-historical'/ "ideological™ self-transformation of humanity intervenes between these two views of
""Number', as it does between the mentalities behind these views.
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One unil, by itself, was grasped as being ontological, or metrical, like v\ or' v ', respectively, not like the final

meaning of "‘_ According to Plato's theory, as recounted by Aristotle, the realm of the Platonic "Forms" or «Idsa»g,
of the «arithmoi eidetikoi», also contained a lower order of generic '«Movaéd»'s. Each such «Movag» was an
abstract, generic gqualitative unit or uniiy, but one qualitatively identical to all of the other such unils or unities, and
thus capable of being mentally marshaled to the service of representing, indifferently, the sensible assemblages, or
«arithmoi aisthetoi»; the ensembles of units of any material entity in the world of our ouler experience, thereby
making arithmetical enumerations and calculations possible. These abstract, idealized, generalized Platonic
'qualifiers' are akin to what Diophantus denoted with his M. However, Diophantus' unit-symbol or monad-symbol
represents a conceptually more advanced form, e.g., no longer 'a-tom-ic' or 'un-cutt-able', but'tom-ic'; conceptually

capable of being 'cut-up/, 'fractured’, 'fracted’, or 'fractionated' into proto-rational-number "fractions" of unity.

The European Renaissance of Commerce and the Historical Completion of The Elision of the Quantifiers’. The re-awakening of
widespread, frequent, and regularized commerce brighlened, slightly, the European "Dark Ages", into the global
'Dim Ages', wherein we remain to this day. This re-awakening deepened and widened the money-mediated exchange
experience, ultimately beyond even the zenith level of the ancient Hellenistic / Roman world. That experience
involves a seeming homogenization of qualitatively, ontologically inhomogeneous commodities based upon the seeming
"pure quantity" of price — ie., based upon an imcreasingly qualitatively obscure "common-denominalor' onlological
qualifier of economic value, measured in [ikewise increasingly semsuously remote units of currency. Under this
deepened, intensified, and accelerated influence of "the development of the exchange-value', even that generic,
idealized, abstract, 'Platonic-Diophantine', M form of qualifier-ideography was elided in the early stages of the
European rebirth of ideographic arithmetic and proto-algebra. A near-total eclipse of ontological and metrical
qualifier ideograms from arithmetico-algebraic and general mathematical ideography was now complete. That
elision was progressive for its time. A comprehensive and coherent ideographic arithmetic of qualifiers was not
within reach for the knowledge/science and for the cognitive-psycho-historical 'meta-stale' of humanity at that time.
A comprehensive and coherent ideographic arithmetic of quantifiers was within its reach, in the form of the
advanced numerical ideography of the Hindu numerals-system. The separation of quantitutive idevgraphy from
qualilative phonogramy, and this near-total eclipse of qualitative ideography, freed arithmetic, algebra, and
mathematics as a whole for an enormous and accelerated, albeit one-sided, development of its quantitative side, one
that a premature struggle to develop a comprehensive and coherent quanto-qualitative ideography would have
hindered and retarded. Ancient arithmetic had had to separate completely from ancient geometry; the concept of
"discrete’ «arithmos» [rom the concepl of "continuous" and dimensional magnitude. This separation began as early
as the Pythagorean discovery of incommensurable magnitudes and "irrational ratios", starting with 112,
Arithmetic and geometry thereafter developed in relative mutual insularity for a long period, until their synthesis or
re-unification could be fruitful, eventuating in Cartesian 'algebraical geometry' and, later, in the axiomatization of
the "Real Numbers". This split abetted an implicit conception of 'degree zero' or "dimensionless" .. 'Boolean'] units in
arithmetic. Such implicitly dimensionless unit=-qualifiers enabled, e.g., x* = 5% to no longer implicitly connote, for
example, 25 "square" units of recti-linear length, thus inhomogeneous with, and .. not "amalgamalively" 'addable'
with, X' = x = 5" = 5 "linear" length units. Such units allow us to logically equate, e.g., X*+Xt05°+5=25+5=30
[implicitly, thirty abstract, generic, dimensionless units] in our seemingly "pure-quantitative" arithmetic-algebra:

Early Ancient"geometric" view: X+x= 25- D +5 ] = 30- D, or 30 - ], because |:| -1- l.

* Late Ancient 'diophantine' view: Pk K= (52 + 5)-H=(25)H+ (5)-H=30-H= (52- 17!2) + 5-H;

Late Medieval+, "symbolical” view: X"+ X= 5° + 5 = 25 + 5§ =30

* Dialectical-Ideographicview: for 1 = n € N 3 M = Max. mumber of "fundamental” dimensions in the metrical systent;

B o £ A 5 8 g A
CX].lu i {:)(pu ) = C5;|.u F s £5}1u J - 25}1“ i 5]1“ = 2514.“ - 5"'11 = 30]1";
(1] (1] o (1] o 0 1] o 1] 8]
G Pl -9k swh -288 48k -1— 308 -1— 300
culbie o Mihe Ml Tk EoRe ™,

where, using the double-underscored 'Pi' symbol, [], to denote the standard iterated product operator, I1. but
generalized (o encompass non-standard, 'quanto-qualitative, 'non-amalgamative' multiplication —
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A [u“D] x [u%] = [u% L) “u] = [uuU], for the 'meta-heterosis convolute product rule' of LQ' Eox & = & . for j, k €E Z. Thus,

the "dimensionless" or 'degree zero' metrical unit-gualifier wilhin or g, denoted §i_, is 'Boolean’, or multiplicativel
8 Ll tiale ] | ug . u F Y

"idempotent" in its self-multiplication behavior, like M. Ttisalso quantifiable, 1‘?% + ﬁ“u = 213.%, wherein +Sﬁun > +2|saun, asis ﬁ, for
which also M + M = 2H, and 3 M > 2H, not unguantifiable, Le., "additively idempolent”, as is Boolean addition, e.g., Oz + Og = Og,
and even 'contra-Boolean' "Q when it comes to addition, ﬁn + ﬁn - _a . Indeed E“ matches Dhophantus' H in many ways

[Note: The 'meta-number’ i H . denotes neither the "origin' nor the «arché» of the 'metrical qualifier sub-space' of the JLor @ space.

It, denotes, rather, the genenc unit-vector-like unit-length segment of a 'degenerate’ axis, d:mensmn, or "qualified munber-line"
within that space, perpendicular to all of the others, one which also has its own "positively-signed" vs. "negatively-signed" 'menber-rays',

‘number-wings', or 'number-branches', such that also —ﬁu < + E“ . The "'point"'-like "origin" of both the 'metrical qualifier space’,
o [}

& 8

Eu’ a 'meta-number space' which is a sub-space to the u or o space, as well as of the ‘ontological qualifier space', Eg’ alsoan W or

o
a sub-spacs, and of thal Jroraor By.usSpaceasa whole, is denoted B,. But neilher ﬁuﬂ nor B are 'contra-Boolean'. They are both

‘Boolean' in their self-multiplication behavior, unlike the units of the typical mutually-perpendicdur axes, dimensions, or 'gualified
mumber-lines' within that space, and within the space W as a whole, which are, on the contrary, and overwhelmingly, 'strongly

contra-Boolean'. Here we encounter the «aufhieben» geometrical structure of the "'anmalytical-geometrical space of the % uw
=

arithmetic and of the spaces of its predecessor dialectical arithmetics, with respect to the space of the R arithmetic. The 'Boolean'
value mapped to the apparent "'infinitesimal™ "point" denoted MW, located at the central core of W space, can be grasped as and

graphed as an analytical-geometrical image of a 'receded' vestige of a 'meta-finite' version of the 'pure-quantitative' space of the
self-multiplicatively 'Boolean' unit or monad, 1, namely, the space R of the arithmetic R, self-caufheben»-conserved within the
U or !g space. This 'receded’ "point’ is ‘meta-fractally’, and vastly, scale-diminished in that 'recedence, as il a polentially

infinite, multd-dimensional space of R axes, of R“, were reduced to a scale that appears "poinf-sized" - vanishin gly small - relative
to the new scale of the o i successor arithmetic's successor-space; a "point’ located al the "origin"/source/center of the likewise
-

multi-dimensional, potentally-infinite, 'meta- ’nfte‘ or _a space. That R arithmetic is the ultimate predecessor, the «archés,
P -y E R i3 LY P

of all of the 'pure-qualifier' and also 'contra-Boolean', quﬂnto—qmlrfu,r 'dialectical' 'meta-arithmetics!, from Qtu Uto JLor &

and, we hold, to ;:t: or é and beyond, in our 'meta-systematic-dialectical, systems-progression/ cafegomm’ progresmon Q—based

model of the me-ta W:ﬂuhnn of that 'meta-sysiem’' of dialectical arithmetics]. By now, we hold, Terran human civilization has
arrived - in great part by means of these separative developments, and under the meenioe and the compulsion of the pursuit of "the
exchange-value" — at a level and scale of scientific knowledge and of conceptual penetration and approptiation of nature [both
that of pre-human/extra-human nature, and of human, mental nature, including of ideographic written langnage, even to the
degree of axiomatic, mathematical, ideographic' or "symbdlic" formal logic], such that we can fruitfully carry out the development
of an arithmetical, algebraical, and analytical ideography of ontological and metrical qualifiers, as well as of other kinds of qualifiers
that [we hypothesize] are emergent in the successor systems of u or ¢, namely ol OF B pory Jror §, etc. Moreover, we hold
fid - ¥ =
that these ideographies will be found, in order to be successful us such, to be, in general, 'strongly contra-Boolean', 'meta-axiomatic,
‘metu-deductive’, 'meta-formal' -- indeed, 'dialectical' - in their logics. We are moving, in our move from N to N + Q, ie, from the
"'sphere"' of the ' "pure", unqualified quantifiers' of N arithmetic to embrace also their opposite, the ' "pure, unguantifiable
qualifiers' of Q arithmetic; from the 'amalgamative additivity' of (1)-[ atom ] + (1)-[ atom ] = (2)-[ atom 1s, 1o a special kind of
calegorial, 'super-nmalgamative addifion' operaton, denoted by &' below, viz., —
{atoms > ¢ {atoms > $ {atoms » ¢ ... $ {atoms » = { atoms )

— Le, to "idempotent addition” or "additive idempotency" i la the arithmetic of later/ contemporary Boolean algebra, in which not
only Og + Og = Og, butalso g + 1e = 1&.
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The 'Un-Natural-ness' of 'Peanic/Pure-Quantal' "Natural Arithmetic™ & of Boolean 'Onto-Statical’ “Natural Logic™, and the Dialectical Redress Thereof.
In the 'onfological arithmetic or ‘arithmetic of ontology' of interpreted Q, positing or writing down 'datoms)' is tantamount to
asserting that the existence/finife mamfestafion of the 'onto’ [onlological category] of "chemical elements™ is possible in the current
‘context-of discourss' — ie, in the current 'meta-staie’ of the iowverse of discourse.

Writing out an expression such as '{ atoms » ¢ { atoms }' only says the same thing redindantly, as in a pleonasm

But in Q, wnlike in Boolean arithmetic, we have too a kind of "non-idempotent”, ‘super-potent’ mudtiplication, which adds (a) new
"class(es)” of ontology to a universe[-of-discourse] as a resull of the also qualitatively self-reproductive/conserving [and, in
actuality, quantitatively self-expansive] 'self-multiplication’ of the pre-exasting part of the onlology of that universe —

{atoms)} ¢ {atoms) = { atoms ¢ Aatoms } = { atoms ¢ molecules » ; <atoms),ie;

datoms)® = datoms), not in the sensc of 3, butof {atoms)® } {atoms), and of atoms [ molecules

- which is quintessentially 'contra-Boolean' [". . . we camnot conceive of the addition of amy class . . . to the universe . . " [George
Boole, An Investigation of the Laws Of Thought. . . [NY: Dover, 1958], p. 50|, Thus, we have, in the ontological interpretation of
the Q arithmetic, the 'contra-Boolean' principle of the ontological self-expansion of the universe of discourse, in which the
multiplication-modeled 'self-interaction’ of a given onto - e.g, that of "chemical elements” or atoms -- signifies both the «aufheben»
‘conservation-moment' reproduction of the representative populalion of the ontological category of 'atoms', and the «aufheben»
‘elevation-moment' generation, by 'self-internalization’, and population, of a new, gualitatively different meta-onto[logical category], in
this case, that of molecules, brought into being by the 'metafractal-ogenic', ‘self-«aufheben» self-incorporation', 'self-subsumption’,
or 'self-imvolution' of the manifold of atoms, in the sense that molecules are 'meta-atoms' mude up out of mulliple atoms. This
outer/ 'objeciive-extensive' or 'exo-empirical' process of 'self-internalization' of physical [ev]entities to create mew 'exo-ontology’ — of
sub-nuclear “particles” to form sub-atomic "particles”; of sub-atomic "particles” to form atoms; of atoms to form molecules; of
molecules to form prokaryotic cells; of prokaryotic cells to form eukaryolic cells; of eukaryotic cells to form multicellular 'meta-biota’
["meta-zoa" & "mefa-phyla"!; of meta-zoa to form animal societies — forms 'mixed, 'multi-dimensional' realities: 'gualo-fractally’ or
‘meta-fractally’' structured 'multi-meta-ontic', ‘multi-meta-monadic' 'cumula’, or ‘mela-warithmoi»'. This outer, exiernal, physical-
objective 'mela-dynamic, or 'dialectic’, of successive 'self-infernalizations' has ‘inner’ analogs in the infernul-to-the-mind, conceptual,
sub;:cﬂw—mtmsunal and mtro-«mpmmf‘ process of 'The Godelian Ideo-Metadymamic’, or 'Godeban Dialectic’, which forms ideative

‘meta-fractals'; progresswely-up-scaling gualitatioe self similarily struclures of sets/ideas; "'multi-meta-ontic ideo-cumula’, or 'ideo-metu-
«arithmoi»'. That 'ideo-metadymamic’ of the ‘meta-evolulion’ of sys systems of ideas is a 'meta-formal’, 'meta-deductive’, 'meta-
axiomatic' process of creating new 'ideo-ontology’. 1t is wrought, in set-theorefic models of arithmelics and of the 'meta-evolving’ species
of number, by the 'se{f-fucorpmnﬁon of the sets which represent the predecessor kinds of numbers/arithmetics. This process y vields
‘'sels of sets’ [of seis . . ] - 'meta-sets', 'made up out of or "containing”, among their elements, their predecessor ‘sels [of sefs .
we]lastiw[pmp:r]suhsctsoflhmepmdpcemqes It&lerebyfornsw ly new 'species’ of sets, ofl'ugherRussc[h.m
Godelian ~logical type", which, via their appropoate axiomalizations — i.e, via accretions of new axioms — may model the next
higher type of number/arithmetic. That nexi-higher arithmetic is necessary fo avercome the Gddel-incompleteness of the
predecessor arithmetic or system of numbers. It is necessary to render the "Godel formulae”, the undecidable propositions -
asserting the "diophantine"-unsolvability of certain "diophantine” equations in the predecessor arithmetic — decidable, provable as
true propositions, relative to the new, expanded axioms-system. And that next higher arithmetic will perhaps also render the
formerly "diophantine-unsolvable equations solvable, in a 'non-diophantine’ sense, using its new kinds of 'men-diophantine
numbers' as solutions. But each such successor system of set-species and their corresponding number-species has its own new
"msolubilia” and 'undecidabilia’, its own new Godel-incompleteness(es). These 'strongly contra-Boolean' principles of dialectical,
«aufheben» logic, may be abstracted-out as follows for (1) the generic, minimally-interpreted Q arithmetic, (2) that arithmetic
interpreted for historical dialectic, or '"dialectic of [both pre-human and human] nature", and (3) that arithmetic interprefed for
meta-systematic dialectical, categorial-progression, idea-systems-progression idea-exposition:

A2

mIvEe QMR —3 208D = cauheber-[R] = auflR] = R[X] = & = [X@oCR1D 21

@ whe aqE > 4D = aiebendED =autqfD = BeB> -8 . R OAlM >.

@lvle aMEDA(R) - wmeren-(R) = aut(R) = (2D = £" = (R@o(8D) £)

which is the foundation for all of the example-models which follow, in Supplement B. The above expressions each assert, among

A
other principles, one which holds that each X is its own 'auf' — its own self-<auflieben» gperator; its own 'meta-evolutionary’,
‘meta-dynamical’, dialectical self-negation/ self transformation operation.

e |
[>c>

|

In the Supplement B. examples, we may, for typographical convenience, drop the "*' symbol-element, or 'ideographical diacritical

mark’, [which signifies the unit-status [e.g., modulus equal to unity, etc.] of these 'dialectical meta-mimbers'], where the presence

of other, contextual cues so allows. Also for tvpographical convenience, we may use standard [ ] parentheses, or "brackets”, instead
8

of, eg, L.J, €., or ‘b, to enclose wrinterpreted Q "pure” 'ontological qualifiers’ as well as ¥y 'metrical qualifiers’, where
context permits this without confusion. In addition, we may use the standard "+ sign in place of the 'H' sign of the mwrinterpreted
Q arithmetic, the '@' sign of the Q arithmetic interpreted for historical exo-dialectic, and the '@’ sign of that arithmetic
mnterpreted for calegories-progression  [systems-progression '[meta-|system-atic ideo-dialectic’, in contexts where the
generalization of '+' to encompass these operations of superposition, aggregation, or "addition, including their 'non-amalgamative’,
as well as their idempotent, or 'super-amalgamative' aspects, is clear.
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Immanent Critiques of "Standard", 'Peanic', "Natural-Numbers" Arithmetic and of Boolean Algebra: The Lowenheim-Skolem & The Gadel Theorems.

Our introductory letter and its two supplements, Supplement A. and Supplement B., are designed to provide background
preparatory to our planned transmission to you of the three Briefings trom Part |. of Dialectical Ideogravhy: A Contribution to the
Trmmanent Critique of Arithmetic, under separate cover. The contents of this mailing are also designed to introduce you to Part I1.
through Parl V., as well as to Part [ In summary, the exploratons recounted therein surround some new, "Non-Standard”
arithmetics whose operations provide ideographic images, and a 'quanto-qualitative' computational mimesis, for some deep and
general patterns of 'meta-evolubionary' process at all known levels of universe 'mefa-cvolution'. They emerge by way of an
immanent critique of the "Standard Arithmetic", 'The Pure-Quantifier Arithmetic', N, with 'N' denoting just the first-order part of
the Peano axiomalic rules-system of the "Natural Numbers". They do so by 'explictizing' or 'ouiering' the Standard, first-order, Peano
rules-system's 'tntra-dualily’, its implicit harboring of "Non-Standard" models of itself [as implied by the Lowenheim-Skolem
theorem, as well as by the first-order conjunction of the Gbdel completeness and incompleteness theorems]. This N-rooted critique
of N leads to an initial, «arché» dialectical ideography which is an 'explicitizalion’ of a 'Peanic' but "Non-Standard" "Naetural
arithmetic. The latter can be described as 'The Pure-Qualifier Arithmetic', herein denoted by the symbol Q. It is an arithmetic
mterpretable as one of "pure", unquantified and 'unquantifiable’ ["additively idempotent"] ontological 'aualifiers', whose units also form a
‘strongly contra-Boolean [arithmetic and] algebra', ie, which follow a "law" of 'imfra-duality’, a strong contrary to Boole's
"Fundamental Law of Thought" or "law of [exo-]duality". This Q arithmetic is counterpoint to that ‘ideography of "pure", unqualified
‘quantifiers’, all with 'Boolean’ unities, which the "Standard" arithmetics of, eg, the "Natural” through the "Real” numbers,
present. Dialectical synthesis of the latter, 'pure-guantitative’ arithmetics with ‘pure-gualitative' Q leads to the 'addition’ of U, of a
new, 'idec-ontologically-expanded' system of arithmetic interpretable as a 'quanto-qualitative’ or 'qualo-gquantitative' ideography of
'quantifiable ontological qualifiers', or of 'ontologically-qualifiable quantifiers', for mathematical 'meta-modeling' of objective and
subjective Universe[-of-discourse] 'multi-population meta-distribution' 'meta-evolution’. The resulting U system of dialectical
anthmetc is capable of modeling — 1.e, can be interpreted for - the 'mela-fructal’ multi-population dynamics and ‘mefa-dynamics'
of the 'self-[meta-levolutions' of 'multi-meta-ontic', 'multi-meta-monadic' cumula, ie., of concrete, empirical "multi-«arithmoi
aisthetoi»' or 'meta-«arithmoi gisthetoi»'. Further dialectical/immanent self-critiqgue and dialectical synthesis, encompassing
quantifiable 'metrical gqualifiers' as well as quantifiable 'ontological qualifiers', leads to ;1 or @, whose 'metrical qualifier' as well as
‘omtological qualifier' aspects both resurrect and advance the explicit, proto-ideographic "units" or "monads" last seen in
Diophantus' circa 250 C.E. proto-algebraic work. As noted above, Diophantus denoted those 'Manads!, in his syncopated fashion,
by H. The _u system of arithmetic includes, in addition to a [sub-Jarithmetic interpretable for onfological qualifiers i la @ and U,
plus z [sub-Jarithmetic of quantifiers d la N and U, a new sub-arithmetic of Metrical qualifiers. The latter arithmetical sub-system
concretizes, 'explicitizes, and renders fully operational, as a 'non-syncopated’, thoroughly ideographical-symbolic, 'operatorial' and
algorithmic arithmetic, the arithmetic implicit in classical "dimensional analysis”, as we have seen above. Moreover, it leads
"naturally” to a 'semantification’ of the "meaningless" singularities, or zero-division finite-time infinite values, and the resulting
infinity residuals -- infinitely errongous and quantitatively ifinitely falsified empirically — that plague the solution of especially the
nonlinear and "partinl" integro-differential equation-models of mathematical analysss, including those that Ludjfy most of the
presently-known "laws" of nature. It does so by means of the metrical, ontological, ete., '[re-]g thﬁmhun of those 'pure-quantitatios'

or 'unqualified' equations. All of these immanent developments, all of these "conceptual leaps”, or 'idec-ontological revolutions', from
each predecessor ideas-/language-system to its successor ideas-/language-system; from N to Q to U to ,u and beyond, including
the partial ybrids/uni-theses in-belween, are derived and presented and even ‘calculated' in the form of a 'mela-sysiemaiic
dinlectionl’ argument, guided by an 'idec-onto-logical' ['ideo-onto-dynamical' model of this 'meta-system' and its 'meta-systemasis';
this systems-as-categories, systems-progression-ns-categories-progression exposition, all cast in the ideographical language of the
Q arithmetic itself. That Q arithmetic serves, thus, as both (1) the language in which the whole progression of such
categories/systems of arithmetic, grasped as cognitive 'meta-states', is modeled, and also (2) just one particular system among those
Q-modeled 'meta-states' of that very 'cognitive-' or 'idea-meta-enolution'.

A
Each "pure" 'gualifier' of the Q ideography, generically denoted fy, is interpreted as denoting a specific ontelogical category,
‘ontological monad, onto-"type", onto-"predication”, or onto-"quality", one non-gquantitatively unequal, 1e. gualitatioely unequal to all of

> > A A
the others [ # not as £ butas 1n £m =10, [+

The Q arithmetics' conceptual "'summation'' or "addition'' operation can algorithmically, syntactically model, via the
inhomogencous, non-amalgamaltive, and 'non-reductionist' superposilion, aggregalion, or [ac]cumulalion of distinct onlological
qualifiers, the internal, mental, subjective-objective, or even the external-objective, actual, physical "addition'', or 'geometrical’,
‘physical-spatial' co-existence and inter-mixing, of 'gnfological monads', of the local populations of the individual units of a given
‘'ontological category'. It does so by means of a geometrically/dimensionally self-expanding, 'meta-evolving Possibility-Space',
'Ontology-State Space', 'multi-meta-ontic cumulum', or 'meta-«arithmos»' interpreted for an ontologically selfexpanding universe of
discourse. This is precisely the kind of 'process-object’ or 'eventity' that Q 'meta-nodels' and the Q language were designed to model.

A A A
Addition in Ng‘s ‘strongly contra-Boolean arillimelic, as in 'Boolean arithmetic, is “idempotent”: YN E N, On + On = Un
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The Q Dialectical Ideography as a “Non-Standard Model” of First-Order 'Peanic' *Natural Numbers® Arithmetic, with 'contra-Boolean' Algebraic Logic.
The 'contra-Boolean' logic of the Q arithmetics 15 relevant to modeling wherever the application of an operation to itself produces
a new, qualitatively/ontologically different, 'meta-finitely’ higher, 'meta-fractally scaled-up’ operation -- for example, wherever the
self-inclusion of a [sub-|totality-as-operation, the incarnation of that [sub-|totality as a whole as a new element among its own
previous elements, "inside" that [sub-]totality, yields a new, qualitatively different, ontologically expanded [sub-]Jtotality 'eventity’
or [sub-Jtotality-as-operation, one thereby self-escalated in 'degree’, in "logical type”, or in ‘dimensionality’, In our interpretation of
these anthmetics, their “multiplication” models ‘mefa-evolution' — gualitative, ontology-[self-]change; ontological nef expansion. This
«aufheben» [self-linnovation + [self-]'multiplication’ or [self-|'proliferation' of new ontological qualities/activities is inlerpreled as
arising via '[self~induced] bifurcalion' or 'mela-finile conversion singularify'. This emergence of new, unprecedented ontological
qualities from either the selffother, mutual infer-action, or the 'infra-action' or "self-interaction”, of predecessor onto-qualities is
modeled via a proliferation of appropriately-interpreted 'ontological qualifiers', e.g., of Q 'meta-numerals' or 'diglectors’. These
ideographical symbols and symbolic expressions thus provide mathematical metaphors, ideagraphical mimeses, as well as 'memeses’
or 'semantifications', for the 'meta-dynamics' of the self-expanding ontologies of such 'meta-evolving', or [aperiodically and
acceleratively] 'self-revolutionizing' wniverses[-of-discourse]. As mentioned above, the co-possibility of "Non-Standard Models"

along with "Standard Models" of N arithmetic is a first-order co-implication of the Godel Completeness and Incompleteness

theorems, when they are co-applied to the firsi-order Peano Postulates, which were intended and expected to cover only the "Natural”
Numbers: "Most discussions of Godel's proof. . focus on its quasi-paradoxical namre. It is illuminating, however, to ignore the proof and
ponder the implications of the theorems themselves. It is particularly enlightening to consider together both the completeness and incompleteness
theorems and to clarify the terminology. since the names of the two theorems might wrongly be taken to imply their incompatibility. The
confusion arses {rom the two different senses in which the term "complete” is used within logic. In the semantic scnse, "complete” means
"capable of proving whatever is valid", whereas in the svafactic sense, it means "capable of proving or refuting [i.c., of "deciding" - E.E.D.]
each sentence of the theory". Gidel's completeness theorem states that every (countable) first-order theory . whatever ils non-logical axioms may
be.is complete in the former sense: Its theorems coincide with the statements fruize in all models of its axioms. The incompleteness theorems. on
the other hand, show that if formal number theory is consistent, it fails to be complete in the second sense. The incompleteness theorems hold
also for higher-order formalizations of number theory. If only fisst-order formalizations are considered, then the completeness theorem applies
as well, and fogether they yield not a contradiction, but an interesting conclusion. Any sentence of arithmetic that is undecidable must be frue
in some models of Peano's axioms (lest it be formally refutable [as it would be were it true in ro models of the Peano axioms — F.E.D.]) and
[alse in others (lest it be formally provable |as it would be were it truc in all models of the Peano axioms -- E.E.D.|). In particular, there must
be models of first-order Peano arithmetic whose elements do not "behave" the same as the natural numbers. Such nonstandard medels were
unforeseen and unintended but they cannot be ignored, for their existence implies that ne first-order uxiomatization of number theory can be
adequate to the task of deriving as theorems exactly those statements that are true of the ["standard" - F.E.D.] natural numbers." [John W.
Dawson, Jr. , Logical Dilemmas: The Life and Work of Kurt Godel, A, K. Peters [Wellesley, MA: 1997], pp. 67-68, blue bold jtalic emphasis
added by F.E.D.]. For example, in terms of the standard geometric interpretations of the space M, and of our usual 'analytical-

geometrical' interpretation of the space HQ' the two following assertions are frue in one "inferpretation” or "model" of what we here

denote by '$, standing for a 'geneniazed' first-order Peano-Postulates-based, axiomatic rules-system for the "Natural Numbers", and
not in another such "model", with $ denoting the "'space™ or "'number-sel"" for $:
(1) True in N, not in EQ: X, ¥ in$, & x = y implies "point" X is the fo the left of Y [X < ¥], OR "point” X is to the right of y [X> ¥ |

» U implies & and :‘:i denote mutually-perpendicular unit-length line-segments [ £ L Q 1

(3¢
=

(2) Truein (@ motinN: &, 8in$ &

The Lowenheim-Skolem theorem has similar implications: "The research begun in 1915 by Leopold Léwenheim (1878-c. 1940), and
simplified and completed by Thoralf Skolem (1887-1963) in a series of papers from 1920 1o 1933, disclosed new flaws in the structure of
mathematics. The substance of what is now known as the Liwenheim-Skalem theory is this. Suppose one sets up axioms, logical and
mathematical, for a branch of mathematics or for set theory as a [oundation for all of mathematics. The most pertinent example is the set of
axioms for the whole numbers. One intends that these axioms should completely describe the positive whole numbers [ie., the "Matural

numbers, N - F.E.D.| and only the whole numbers. Bul, surprisingly, one discovers thal one can find inlerpretations - models -- that are
drastically different and yet satisfy the axioms. Thus, whereas the set of whole numbers is countable, or, in Cantor's notation, there are only 8
of them, there are inferpretations that contain as many elements as the real numbers. and even sets larger in the transfinite sense. The converse
phenomenan also oecurs. That is, suppose one adopts a system of axioms for a theory of sets and one intends that these axioms should permit and
indeed characterize non-denumecrable collections of sets. One can, nevertheless, find a countable (denumerable) collection of sets that satisfies the
system of axioms and other transfinite inferpretations quite apart from the one intended. In fact, every consistent set of axioms has a countable
madel . . In other words, axiem systems that are designed to characterize a unigue class of mathematical objects do not do so. Whereas
Giidel's incompleteness theorem tells us that a set of axioms is not adequate to prove all the theorems belonging to the branch of mathemartics that
the axioms are intended to cover, the Léwenheim-Skolem theorem tells us that a set of axioms permits many more essentially different

['qualitatively different , 'ideo-ontologically differeaf . unequal in the '-i'-' sense - F.E.D\] interpretations than the one intended. The axioms do

not limit the interpretations or models. Hence mathematical reality cannot be unambiguously incorporated in axiomatic systems.* *Qlder texis
did "prove" that the basic systems were categorical, that is, all the fnferpretations of any basic axiom system are isomorphic - they are
essentially the same but differ in terminology. But the "proofs" were lovse in thal logical principles were used thal are nol allowed in Hilbert's
metamathematics and the axiomatic bases were not as carefully formulated then as now. No ser of axioms is categorical, despite "proofs" by
Hilbert and others.. . .One reason that unintended inferpretations arc possible is that each axiomatic system contains undefined terms. Formerly.
it was thought that the axioms "defined” these terms implicitly. But the axioms do not suffice. Hence the concept of undefined ferms must be
aliered in some as yel unloreseeable way. The Léwenheim-Skolem theorem is as startling as Gédel's incompleteness theorem. It is another blow
to the axiomatic method which from 1900 even to recent times seemed to be the only sound approach, and is still the one employed by logicists,
formalists, and set-theorists." [Morris Kline, Mathematics: The Loss of Certainty, Oxford U. Press [NY: 1980, pp. 271-272, blue bold fralic
emphasis added by F.E.D.].
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The 'Qualitative Peanicity’ of ![Q as Non-Standard "Natural" Arithmetic. An axiomatic basis for geometry, via Euclid’s five
postulates, was already extant circa 300 B.C.E. Though Plato is reported to have advanced a philosophy of arithmetic -- of both the
«arithmos monadikos» and the «arithmos eidetikos» -- already circa 380 B.C.E., the discovery [or re-discovery?] of an axiomatic
basis for arithmetic was 'delayed’ by ~2,400 years, until the publication of five postulates for "Natural” anithmetic by Giuseppe
Peano in 1889 C.E. Fven without invoking direcily the iniricate logical-ideographical machinery behind the two Godel theorems
invoked in the quote above, we can see, by inspeclion, that the four first-order Peano Postulales encompass more than the

arithmetic of N alone. They are termed “first-order” because they address only "logical individuals”, individual numbers in this case, but
not qualtties-m-common or "predicates” of sets [uf s¢fs...] of such "logical individuals”/numbers. Those first four axioms of Peano's five

axioms for the "Natural Numbers" define part of what we denote by N, and are classically stated as follows —

‘I'he first-order Peano Postulates |earlier version] for the Standard Natural Numbers, denoted N

Pl 1 is a [Natral] Number.orr 1 E N. Define a 'successor function: 8§ | [ VN E N, s(n) = n+1]

P2:  The successor of any [Nlatural] Number is 2[Iso ] [Natural] Number.o NEN = s(n)EN

P3: No two [Niatural] Numbers have the same successor,or- I, ME N & n = m = s(n) = s(m).

P 1 is not the successor of any [Natural] number,or. =IXE N | $(X) = 1 [ic.. the "diophantine cquation"X + 1 =1is

an unsolvable equation within N |. [cf: Reese, W.. Dictionary of Philosophy & Religion: Eastern & Western Thought,
Humanities Pr. [Atlantic Heights, NJ: 1987]. pp. 418-419]. The (ollowing re-rendition may help to bring forward

their gesteric content, not limited to N:
g:: The ‘archeic monad |or «<grchéx| ? is a constituent of the Space § of the 'Rules-Sysiem’ _% g = §;

This postulate, together with g,, means that this "space” has ? as its definite ‘origin’ or ‘beginning”;

g+ The successor of any constituent nf? is also a constituent of §: I t*] C §‘ then §[9] o §:

Note: all of the successors of ? are therefore part of the Discrete Sequence-'Space’, or '‘Consecuum!, §
g Distinct constituents of the Sequence § have distinct successory, [or every 9 E § i 9 # E

then ?ll}[ = §[E]z This postularte is necessary 1 secure the "singularity'/uniquencss of cach term
in any such "«archés-omic sequence’,

g The 'archeic monad g has no predecessor in the 'Sequence-Space’ § of the ‘Rules-System' E:
There does not exist § cC § such that §[¥] - ? --in short, ? is the «arché» of§

Inspection of these first four, first-order Peano Postulates thus reveals that they can describe anything that qualifies as what we
term an ‘archeomic' sequence, 'archeonic comsecwwm', or 'archeomic cwmulum', by which we mean a 'begimmingful' [vs.
“beginningless”, like £, @, R, and €] but potentiglly endless sequence of unigue, discrete, consequitve '[meta-]numbers’, with no
'[meta-lmanbers’ of the space in question situated in-between any pair of '[meta-Jnumbers’ in this sequence of 'successorship’. At least
for the classical Peano Successor function, each successor ‘contains’' and thus "'conserves™, while thereby also "'surpassing™, its
predecessor, in a vestigial «aufheben- fashion: $(N) = n+1, so n © $(n). Since cach 8(n) is an «arithmos», made up of some
multiplicity of the 'archeic manad', or unit, 1, we also have that the «arché» 100 is "'contained/conserved/surpassed” in all of its
«sequelaer: 1 = $(N). Suppose humanily should discover, via protracted practical and theoretical exploration, that their maximal
[cosmological] universe-of-discourse regarding natural history exhibits the following historical sequence of 'physical cumula’ or
‘physical sums' [(or which we use a ‘plrysical addition' sign, '®'] of multiplicities of each kind of multiple kinds of [ev-]entities:

4...atoms...» — {...atoms... ¢ molecules } — {...atoms...¢ molecules...# atomic/molecular hybrid formations » —
¢..atoms...® molecules...® atomic/molecular hybrid formations...¢ ells ) —

q...atoms...¢ molecules...¢ atomic/molecular hybrid formations...® cells...# hvbrids ¢ multicellular organisms p —»...,

or, sceing that "molecules" are 'meta-atoms' [made up out of multiple "atoms”], and, in turn, that prokaryotic "living cells” are
‘meta-molecules' [made up out of multiple "molecules"], and so on, that --

4.atoms..] - {..atoms...¢ metz-atoms ] — {...atoms...¢ meta-atoms...¢ atom/meta-atom hybrid formations » —
4..atoms...s meta'-atoms...¢ atomimeta'-atom hybrid formations...¢ meta-meta-atoms p —

4..gtoms...® meta'-atoms...¢ atom/meta'-atom hybrids...# meta’-atoms ¢ atom/meta’-atom hybrids...¢ meta’-atoms p —....

Suppua. further that such 'meta-fractal and melaflmte meta-regress historical sequences, or ['time-marking' and "time-defining’]
temporal 'orders-of-appearance' of kinds of [ev]entitics, or 'ontos', are found also to be ubiquitous among the taxonomuic 'sub-levels’;
the non-maximal sub-universes-of-discourse of their sub-classifications of the classes of kinds of entities appearing in the historical

sequence of that maximal universe-of-discourse. Thus we might have, for example, "within" the 'onto’ of atoms, the 'sub-onto’ of
Hydrogen atoms, herein denoted H, and the 'sub-onto’ of Helium atoms, herein denoted He, such that —

{H)—>~“{Hp=H"o'H ={H®AH) = {Hemeta-H )=(HeHe) $ H; He and moreover, { H* He ) —...,

whereby He atoms are grasped as 'meta-H’ atoms, made up out of multiple H atoms, eg, either via stellar nudcosynthesis
['reproductive accumulation' process for He|, or via 'cosmological nucleasynthesis' ['original or primitive accumulation’ of He]J.
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If so, might they find it useful to construct a generic 'archeonic consecium’, "Q ={ 31, az, as, ...}, for the Rules-System of a new
kind of, by-then, to-them, "natural”, arithmetic, call if!Q in which —

A A A
Ql: §ENQ T \Q Definga’ rfunction” § | LYNE N, SL U T= Usmy = Gnet I-

Q2. L[VYnEN, G.EQ1T = [sl@d = fm = fwt € QL

Q3: [Vim 8n€,Q1[m=n] = [slfm] = SEG DL indeed,it = SEGm]$ LG

A A A A
Q4 [Ha . €,Q8|Csfa D - 4, = 41
— and for which "Q's ‘meta-raomerals’ can be interpreted as denoting the ‘ontos’ of any given, 'fitting' historical sequence of ontic
self-expansion to which they are [.» rightly] apphed, for purposes of 'meta-modeling’ of the dialectical processes generically
denoted by [ 31 ]z‘, as follows [wherein we sometimes use '—#-, instead of "B, to stress the mufual appositeness of two ‘ontic terms']:

51 = ['first thesis', '«arché» thesis', or 'initiating thesis']: Stipulated initial /inaugurating ‘onto' for given historical order of
0
appearance of 'ontos'; 'seed’ onto of universe[-of-discourse], = [[ 31 ]2 = a.‘ l‘;

A

4, = [[first contra-thesis']: The 2nd-arising ‘onio’ for the given order of ‘ontos’, qualitatively 'oppusing' the first, = ﬁ1+1;

together with the first, formung the first 'entithesis-sum’, = [[ 31 ]2‘ = a’ —5 az,
al = ['first full umi-thesis']: The 3rd-arising ‘onto’, hybridizing/reconciling/ unifying the 1st & 2nd, = ab 4 and opposing their
mutual opposition, Le., the sub-whole or 'antithesis-sum’ formed by the "non-amalgamative sum' of the first two 'ontos’;
E‘ = ['second contra-thesis']: The 4th-appearing ‘onfo’, = ﬁzf » ‘opposing' the [sub-lwhole, 'synthesis-sum', or ‘mela-thesis'
formed of the 'qualitative sum' of the first 3 'ontos’, forming the 'antithesis-sum' = [[ a' ]zz= I a‘ ] ﬁz a8 33] iy ﬁ‘;
as = ['first partial uni-thesis']: The Sth-appearing 'onto', hybridizing/ mediating/ unifying the 4th & 1st 'ontos', = a‘ﬂ:
4, = [second partial uni-thesis']: The Bth-appearing ‘onto', hybridizing/ reconciling/unifying the 4th & 2nd 'onlos', = a e
q, = ['second full uni-thesis']: The Tth-appearing ‘onto', hybridizing/ reconciling/ unifying the 4th and 3rd 'ontos', and, thereby,
unifying the 2nd 'contra-thesis onto' with the 1st 'contra-thesis onto' & the '«archés onto', = 8., = 8,,,,, = 32,’2,,2.;
8, = [third contra-thesis']: The 8th-appearing ‘onto’, = a 4.4 OPPosing' the [sub]whole, ‘synthesis-sum', or ‘mela-thesis'
formad of the 'qualitative sum' or 'meta—<arithmos»' formed by the first 7 "ontos’, forming the ‘antithesis-sum’ = [a‘lzl:
A

8, = ['third partial uni-thesis']: The Sth-appearing 'onto’, hybridizing/reconciling/ unifying the 8th & 1st ‘'ontos’, = G ¢
a o = [fourth, partial, uni-thesis'|: The 10th-appeaning ‘'onlo’, hybridizing/ reconciling/ unifying the 8th & 2nd 'ontos’, = asq,
§,, = [fifth, partial, uni-thesis']: The 11th-appearing 'onto!, hybridizing/ reconciling/ unifying the 8th & 3rd 'ontos', = 8,
fi,, = ['sixth, partial, uni-thesis']: The 12th-appearing 'onto’, hybridizing/reconciling/unifying the 8th & 4th 'ontos', = i,
I s ™ ['seventh, partial, uni-thesis’]: The 13th-arising 'onto', hybridizing/reconciling/ urufying the 8th & 5th 'ontos', = ahs"
8,, = [eighth, partial, wni-thesis']: The 14th-appearing ‘onto’, hybridizing/ reconciling/ unifying the 8th & 6th ‘'ontos’, = 8,
8, = ['third full ni-thesis']: The 15th-appearing 'onto’, hybridizing/ reconciling/unifying the 8th and 7th 'ontos’, thereby

unifying the 3rd, 2nd, and 1st 'contra-thesis onfos' and the '«arché» onto’, = ae»? = ﬁwzﬂ = a:‘+z’+z‘+z‘;

a & = [fourth contra-thesis']: The 16th-emerging 'onto’, = as-n-s' ‘opposing’ the [sub-Jwhole, 'synthesis-sum', or 'meta-thesis’
formed of the 'qualitative sum' of the first 15 'ontos', forming the 'antithesis-sum' = [ 31 ]z‘ = I ﬁ_' 1° =
A A A A A A A A A A A A A A A &
[9,®4,®48q 80 89,8q B384 =4d,80a, 24,84,8q3,84,]204y...
i ?
But such would be a sequence, not of 'generic Peanic guanlifiers', as is the Nl sequence {1, 2, 3, ...}, but, rather, one of 'generic
Peanic gualifiers', { ai, 32- 33. ...} And it would not be 'mono-ontic’ and 'monc-monadic’ at best [as is N, via its 'archeic monad, 1,
if we assume an implicit single metrical ur ontological "dimension” or 'onto’ that each N in N, in any given application, is always
counting, or, a gereric onto, <& la» Plato's and Diophantus’ «arithmus monadikos». with its "archeic monad denoted by Diophantus’ ‘ﬁ'}.

It would depict, instead, on the conirary, 2 ‘multi-«arithmos»', or ‘meta-«arithmuos»'. It describes something both 'multi-[metal-ontic’,
and 'multi-[meta-]monadic'. Tt would depict a ‘multi-meta-ontic', 'multi-meta-monadic’, 'meta-fractal', "meta-finite’ 'cummium’.
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The "Vestigial' «Aufhebens-"Dialecticality’ Of [Even] The "Natural” Counting Process. Notice, in the above, how even the 'Peanic’
"perfection™ of the "'purely-quantitative’ abstraclion does not escape being itself a vestigial model of the dialectical process —
does not posit a true exception to the universabty of dialectic. The 'Peanically’ absiracted, genericized, idealized process of counting

itself — the process of 'Peano-Succession’ of the N abstraction, which is 50 oft presumed to be the extreme opposite of, the opposing
pole to, all dialectical process, 1 in fact none other than a 'shadow-form', a 'spectral-form' of the generic, 'qualitative-Peanic’,
dialectical successiom; of the 'purely-qualitative’, "purely-ontological’ ‘Dialectical Progression' of the I!Q abstraction /idealization
of dialectical process. The counling process is what is left of the dialectical process when abstraction leaves behind only those

"“ghosts of departed qualily™, those "'specters of departed ontology™', which is what the standard "Natural” numbers, — 1, 2, 3, ... —
really are! 'Departed’ here means precisely 'abstracted’, or 'abstraction-extracted'.

Thus, given the classical Peano "'suceession operation', "'sucaession vperalor'', or "'succession-function'"', 8, defined such that, for all
of the "Matural” numbers, denoted generically by N, that are contained in NI, which denotes the "'set" or "'space™ {1, 2, 3, ...}, or
in other symbals, given a successor-function S | [Vn € N][s(n) = n+1], we have the Peano model of the counting process, as
follows, following from the assertion [denoted F ] of the existence [denoted 3] of the abstract, 'pure-quantifier' unit, or ‘monad’, 1,
plus the definition of the Peano § function, with the stipulation thal the 'increment’ or 'finite difference' which each application of §
to any "Natural” Number, N, adds to that n, is constant, is always the same: [Vn € N][s(n)mn+ An=n+A|An=1=A1]

F 31;

s(M)=1+A1=1+A=1+1=2=21;
$(2)=2+A2=2+A=2+1=1+1+1=3 w2 1;
§(3)=3+A3=3+A=3+1=1+1+1+1=4 «3,2,1;

- 22 = . .
e . . - -

wherein '=', of course, here denotes ' %', and, in particular, ">, not "I".
S0, we have the "'pure-quantitatioe”’ counling process, idealized as —

13s(1)=1+A=1+1=2-98(2)=2:A=2+1=3 3s(3)=3+A=3+1=4 3s(d)=4+A=4+1=53 ...

- as also a 'spectral-form’ of the dialectical [or] '«aufheben» process’, such that, as we saw above, each N is 'comserved in S(n),
while it is also 'changed, 'made other' than/to its [former] 'self’, or 'megated by being ‘elevated -- 'elevated in quanititative
magnitude — by exactly one unit in each application of the S operation. Thus, as we saw above, YN € N, both n © s(n) and 1 c s(n).
That is, making explicit the repeated application of the 8§ funclion, we have 'the counting paradigm' modeled as:

1-3s(1) =2 -355(1)=5(2) = 3 -3 sss(1) = s5(2) = s(3) = 4 —J ssss(1) = sss(2) = ss(3) =s(4) =53 ...,
or, using the standard "'superscript"'/""exponent”'/ "'power"" operation-repetition/iteration-notation, modeled by (1) as T®, or:
s°1)=13s' (1) =s(1) =2 36%(1) =s'(2) =3 3s*(1) = s%(2) =s'(3) =4 3 s*(1) = s°(2) = s*(3) = s'(4) = 5. ...

This 'pure quantifier', 'vestigial-dinlectic of couniing' parallels and mirrors, in 'spectral form, the 'pure-qualifier', 'pure-ontological',
or 'pure-categorial' dialectic modeled by the "un-interpreted"' -- actually, 'minimally-interpreted’ -- | Q arithmetic. The 2 ﬁﬂ

succession of ‘meta-«arithmoi»', denoted by [[ a y ]‘ asTT, in thal generic, abstracted, idealized and 'universalized', NQ version of
the dialectic, also features a 'succession-operator which is none other than 31 itself, the 'warchés' or 'archeic monad of its
‘archeonic consecuum'. Morcover, the increment that transforms that predecessor 'meta-«arithmos»', [[ E., ]‘ =0 8 BB a= 1 into
its mcremented or successor 'meta-sarithmoss', [ a, 1“1 = [[ a1 6.8 a“l 1 is supplied, each time, precisely via 'multiplication’
of the predecessor 'meta-«arithmos»' by its 'archeic monad’ — that is, via 31 times™ [ 31 ]‘, ie, ﬁ;‘u I 31 ]1 yields [ 61 ]ﬂl:

oI, X -081 =081 =808 =280-008 528 820810008528 1u0d=d M-

A A E A A A = A A A A A St A _FFl
[g,s.2g =g sg J=[q=.2g=g J-[ge=.=8q J=[g=.=q 1~ 041 =0Lal .iec
: T+l - =1 1 six) 1 1

3

A

A o1 A o1 A A 1 A 1+l A 2 A A A A
[a,1 = a; ola, ] = allal - [a1 - [04q) = [a,=q, 01~09=24F
A A & 32 A 2+l A 3 aA_a A A A A& A A A A A
ol & T -608Y- 183 - 040 -404=4,]1-00860=40610-008 =4,1e04,=4, 00~
A A & A A A A A _3 A A o3 A 31 A & Ao A A A
[q =g, =g=4q]1~-[4,=q,=4,F ofgl = alal=08]1 =04l = al4=q,=q9]=

& A& A A A A A & A A A A & & A A A A &
[[a =g =g Jeqlall=0[a=g=alelageq Jl=[4=d=24d=qe4]=0484,=4s4F...
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The lg 'Arithmetic of Dialectics’ as a 'contra-Boolean' Arithmetic, with a 'contra-Boolean' Algebra. We also call the reader’s
attention to something perhaps not as readily discernible as the conceptual co-possibility of 'contra-Standard or 'Non-Standard”
"Natural” arithmetics, like "Q within N, together with "Standard” "Natural® arithmetics like N, also within N: namely, the
conceptual cu-pussibility of 'contra-Boolean' together with 'Boolean' arithmetics and algebras of 'logic'. That co-possibility resides in
the 'logical controvertibilily' of whal Boole termed "the fundamental law of theught’, or "law of duality", which he expressed via
the equation x? = X, whereas the equation characleristic of !Qis its 'strong negation’, not just x* # Xin the sense of X 3 X, but

in the deeper sense of inequality expressed by 52 % X

"Pm[msiﬁnn IV. The axiom of meiaphysicians which is termed the principle of contradiction, and which affirms that it is impossible for any

being to possess a quality, and at the same time 1o 10 possess il, is a consequence of the fundamental law of thought, whose expression is
x* = x. Let us write this equation in the form X=X = 0,

whence we have XMl-x)= 0 (1)

both these transformations being justified by the axiomatic laws of combination and transposition (I1.13). Let us, for simplicity of conception.
give (o the symbol x the particular inferpretarion of men_ then 1 — x will represent the class of "not-men” (Prop. I11.) Now the formal product of
the expressions of two classes represents that class of individuals which is common to both of them (II. 6). Hence x(1 = x) will represent the
class whose members are af once "men," and "not men”, and the equation (1) thus express the principle, that a class whose members ure af the
same time men and not men does ant exist [ie., is equal to the class "Nothing”, denoted '0' - F.EJD.]. In other words, that it {s impossible for the
same individual 1o be gf the same time a man and not a man. Now let the meaning of the symbol X be extended from the representing of "men,”
to that of any class of beings characterized by the possession of any quality whatever; and equation (1) will then express that it is impossible for a
being 10 possess a qualify and nol (o possess that qualily af the same time. But this is identically that “principle of contradiction” which Aristode
has described as the fundamental axiom of all philosophy. "It is impossible that the same gaalizy should belong and not belong to the same thing.

.. This is the most certain of all principles. . . Wherefore they who demonstrale refer to this as an ultimate opinion. For it is by nature the source
of all other axioms.” ... The above interpretation has been introduccd not on accoun! of its immediate value in the present sysicm, but as an
dlustration of a significant fact in the philosophy of the intellectual powers, viz., that whar has commonly been regurded as the fundamental
axiom of melaphysics is but the consequence of a law of thought, mathematical in its form. | desire o dircer anention also to the circumstance
that the equation (1) in which that fundamental law of thought is expressed is an equation of the second degree [ic.. is an algebraically
poplinear equation if X is taken as denoting a "variable” or "unknown" to be solved-for—- FED.] *

Without speculating at all in this chapter upon the question. whether that circumstance is necessary in its own nawre, we may venture [0 assert
that if it had not existed, the whole procedure of the understanding would have been different from what it is. Thus it is a consequence of the [act
that the fundamenial law of thought is of the second degree, that we perform the operation of analysis and elassification, by division into pairs
of appesites, or, as is technically said, by dicheromy. Now il the equation in question had been of the third degree. stll admitting of
interpretation as such, the mental division must have been threefold in character, and we must have proceeded by a species of frichotomy, the
real nature of which it is impossible for us. with our existing faculties. adequately to conceive. but the laws of which we might well investigate as
an object of intellectual speculation. ... The law of thought cxpressed by equation (1) will, for reasons which are made apparent by the above
discussion, be occasionally referred 1o as the “law of duglity”. *Should it here be szid that the existence of the equation x* = x necessitates also
the existence of the equation x* = x, which is of the third degree, and then inquired whether that equaton does not indicate a process of
trichotomy; the answer is, that the cquation x* = x is mof interpretable in the system of logic. For writing it in either of the forms:
1=-xK 1 +x) - 0, (2)
x1-x)-1-x) = 0 (3)

we see that its interpretation. if possible at all. must involve that of the factor 1 + x. or of the factor —1 — x. The former is not interpretable,
because we cannol conceive of the addition of any class x fo the universe 1 [whereas, per { Q, } models, the universe of discourse is
continually adding new qualities/'ontos'/classes, e.g., { AQx }, fo itself, and is thus constantly self-cxpanding, qualitatively or ontologically, as
the result of the interaction and self-interaction of the previously-posited 'ontos', { Qx } - F.E.D.]; the latter is not interpretable, because the
symbol =1 is not subject (o the law x(1 — x) = 0. to which all class symbols are subject. Hence the equation x* = x admits of no interpretation
analogous to that of the equation x* = x. Were the former equation. however, true independendy of the latier. i.c., were that act of mind which is
denoted by the symbol x, such that its second repetition should reproduce the result of a single operation. but not its first or mere repetition, it is
presumable that we should be able 1o inferprer onc of the forms (2). (3), which under the acmal conditions of thought we cannot do. There exist
operations, known to the mathematician, the law of which may be adequately cxpressed by the equation x” = x [e.g, the Musean hypernumber €,
the unity of the “'counter-complex monbers', proper square-root of pv:iriu' Real unity'', mimed by the matrix operator |—= | -

E. L'.D [ But :hc} arc of a namure slwgcther rumgn 1o the pm\ ince of general reasoning.” [G. Boole, An Investigation of the Laws Of Thought
[ g ic gnd P ilities, [New York: Dover, 1958]. pp.49-31. 50n.; onginally published

"

and a

in 1854, hold italics mm added by F.&.Q]

Boole, in one of his manuscripts on the philosophy of logic recently published for the first time, reiterates his 'quadripartite’
partitioning of logical definition-equations in the example of his "development” of the term Y = "rational beings", via an
""abstraction™ of "animals" from ""human beings"' defined as "rational animals”, modeled 'logical-arithmelically' by means of the
"Boolean division' rational_beings*animal_beings/animal_beings, and using the four possible 'Bovlean fructions' of the form
al/b for Boolean @ and b: “Suppose that from the proposition "Men = rational animals” it were required 1o find explicitly a definition of
“rational bemngs® in terms of "men” and "animals”. If we represent the concept "men” by X and “rational beings” by ¥ and "animals™ by Z we have
the cquation,

X =yz 1)
Hence y = xz (2)
and developing the second member

x = (1)zx + (0)z(1-x) + (1/0)(1 - z)x + (0/0)(1 - z)(1 - x) (3)

Supplement A to Introductory Letter A -38 Foundation Encyclopedia Dialectica [F ED]



The mnterpretation of which is the following:

Ist Rational beings consist of all [1 = 1/1 -- FED.| animals that are men, no [0 = 0/1 — FED] animals that are not men [porpoise, for
example, if they too are "ralional animals”, are either already excluded by the premise/definition that X = ¥Z. if X is defined so as to exclude
them, or already included if X is defined so as 1o already include them as "rational animals”. ie.. as "human(s)" -- F.ED.], and an indefinite
remainder (some. none, or all) [0/0, ic.. an 'ambiguous', "undefined", or "indererminare™ porion/magnitude -- F.E.D.| of beings that are
neither animals nor men. [What might such beings possibly be? — angels?; sentient rabots?; extra-terrestrial 'planimals'? -- F.L.D.|

2ndly Men that are not animals de nat exist [1/0: division of "the Universe™, 1, by "Nothing", zero, O - “Infinity" or ‘séingularity’, signifying
"“impossibiliy” - F.ED]."

[G. Boole, Selected Manuscripls on Logic and I1s Philosoply, T. Grallan-Guinness, G. Bornet, eds., Birkhauser [Boston, MA: 1997],
p. 98, bold italic emphasis added by E.L.L.].

Aside: Let us engage an "infellectual speculation” of our own involving Boole's contentions above. Suppose, "in our future’, a new
dass, a new 'onteo!, of amdroid robots emerges, part of which we denote by r, which we posit to be a part of the 'not-human' class,
denoted (1 = h): r C (1 — h). Suppose further that, with the emergence of I, there also emerges a praxis of 'tyborg prosthetics' or
of “'cyborg biomics", whereby some, e.g., aging or ailing, human individuals, given the inelasticity of the demand for the avoidance of
[premature] incapacity or even death, cause themselves lo be oulfitted with "artificial’ devices to replace some of their
damaged/worn biological body parts, devices also shared by some of the android robois [e.g, robotic legs], specifically and only among
the robots denoted, collectively, by I. Such a praxis of ""'cyborg bionics' would thereby create a further new, 'hybrid' class, with
both "human', biclogical, and "robotic", "artificial”, qualities, a new class which we here denote by Qrh. Should, then, the class of
'humans', h, be conceived of as having [somchow] already always, in advance, included this mew, hybrid group, Qrh, a later
outgrowth of both h and of r; as a part of h: g [ h? Or, should the qrh class be accounted, «au contraires, as part of the android
robot class, e, Qm = C (1 = h)? Or, should g be accounted as a part of both hand r I (1 = h), thus as part of a therefore
newly non-empty intersection /overlapof h and (1 - h): h(1 — h) 3 hr=gm?

Should Qrn instead be accounted as part of neither h nor r nor the old (1 — h) nor the old (1 — £)? If so, would Qm constitute a new,
unprecedented, never-before-extant, "third" category of being or of ontology, a category of "cyborgs', C; a «fertium guid» vis-a-vis both h
& rand the old (1 — h) and the old (1 — r)? Part of the intersection of the new, expanded (1 = h)& (1 = r):(1-h)(1 - r) 3 qm
= ¢? Or, should both r & Qh, if both are later outgrowths of h, be accounted as [later-in-time] but newer parts of a "time-varying”,
‘dymamical class' or 'dynamical calegory' h itself; as parts of the 'anticipatable', 'expectable’ self-extension, self-elaboration, and
self-development within the h ontological category of this thus changing and self-changing ontolagy of the human species?

Boole's Ideography as 'Symbolical' Simulation of Mental Operations?: Ideographic-Algorithmic Models of Mental Actions.
Boole is more explicit as to the significance of the "lazw of thought" expressed in %% = X in his earlier book on the subject -- on his
‘operntorial ideography of [formal] logic' — in terms of the 'mental actions' or "uperalions of mind" which it is designed 1o maodel, or
simulaie symbolically: "Let us employ the symbeol 1. or unity. to represent the Universe, and let us understand it as comprehending every
conceivable class of objeets whether actually existing or not, 1t being premised that the same individual may be found in more than one class,
inasmuch as i may possess more than one guality in common with other individuals. ... The symbol x operaling upon any subject
comprehending individuals or classes, shall be supposed to s@lect from that subject all the Xs which it contains. ... When no subject is
expressed, we shall suppose 1 (the Universe) 1o be the subjecr understood, so that we shall have x = x(1). the meaning of either term being the
selection from the Universe ol all of the Xs which it contains, and the resulf of the aperation being in common language, the class X, i.e. the
class of which cach member is an X. From these premises it will [ollow, that the product xy [ie.. X(Y(1)) -- F.ED] will represent, in
succession, the s@lection of the ¢lass Y [from the Universe. 1: y(1) -- F.E.D.], and the selection from the class Y of such individuals of the
class X as arc contained in it, the result being the elass whose members are both Xs and Ys. .. From the nature of the operation which the
symbaols x, ¥, Z, are conceived to represent, we shall designate them as @lective symbols. An expression in which they are involved will be called
an @lective function, and an equation of which the members are @lective functions, will be ermed an @lective equation |whence, we denote
Bualean Arilhmelic by B, comnoting the Arithmetical Rules-System for the 'space' of 'Elector Operators', denoted E -FEDIL It

will not be necessury that we should here enter into the analysis of that mental pperation which we have represented by the @lective symbol. It is
not an act of Abstraction according to the common acceptation of that term, because we never lose sight of the concrete, but it may probably be
referred to an exercise of the faculties of Comparison and Attention. Our present concem is rather the laws of combination and of succession, by

which its resulfs arc governed, and of these it will suftice to nofice the [ollowing. __ 3rd. The resull of a given aef of @lection performed twice,
or any number of limes in succession, is the result of the same aef performed once. If from a group of ohjects we s@lect the Xs, we obtain a class
of which all the members are Xs. If we repeat the pperation on this class no further change will ensue: in s@lecting the Xs we take the whole.
Thus we have XX = X, or x> = x; and supposing the same gperation to be n times performed. we have x" = x, which is the mathematical
expression of the law above stated [Note that the embrace here of the latier expression of this "law”, the form X" = X, which encompasses N such
that N > 2, contradicts what Boole will say later, in The Laws Of Thought, as quoted above — F.ED.| # *The office of the @lective symbol x. is
1o s@leect individuals comprehended in the elass X Let the elass X be supposed to embrace the Universe; then, whatever the class Y may be. we
havexy =y [ie.X = 1,50 Xy = X(y) = 1(y) = ¥ - F.E.D.]. The officc which x performs is now equivalent to the symbol +. in one at least
of its inferpretations, and the index law (3) gives +" = +, which is the known property of that symbol. ... The third law (3) we shall denominate

the index law. It is peculiar to @lecrive symbols, and will be found of great importance in cnabling us 1o reduce our resulis to forms meet for
interpretation” [G. Boole, The Mathematical Analysis Of Logic, Thoemmes Press [Sterling, VA: 1998], pp. 15-18, 17n.; originally
published in 1847; bold italics and underscore emphasis added by FED ],

Supplement A 1o Introduciory Letler A -37 Foundation Encyclopedia Dialectica [F.E.D.]



Boole's logic thus tacitly assumes an absolutely completed and forevermore fixed universe of ideas, or of
human knowledge, with all concepts and categories "cul-and-dried”, and in final intellectual equilibrium.
Consider, for example, the following series of Boolean equations I'd:ficting’ or expressing symbolically
[ie., ideographically] a series of mental actions]: x(x(1)) = x(x) = xx = x* = x' = x. This series asserts that
the "[s]election”, by the '[s]elector’ operator X, of all individuals "belonging™ to the concept X, from out of the
universal concept, which is also the 'identity [s]elector’ or 'identity operator', denoted 1, followed by the
"[slelection" of the ""belongings™ of the concept X, again, but this time by the '[s]elector' X itself, and this
time also from out of the class corresponding to its own concept, X, denoted again by the '[s]elector
operator X, yields nothing but the class corresponding to the concept X itself, again, denoted at last by
the '[s]elector' or mental-operation-symbol X standing alone. The latter implicitly also again denotes x(1) or
x-1 or x1; the "[s]election", by x, of all logical individuals "'belonging"' to the concept X from out of the
'universe operator', which also denotes the class of all individuals ""belonging'' to the universe concept, 1.

According to the formulation x(x(1)) = x(X) = X, and its Boolean interpretation, the human mind, as
subject, i.e., as controlling and initiating agent of mental action, 'holding in thought or 'mentally
embodying' inwardly and 'im-person-ating' presently, and 'semantically', a given action of conception,
symbolized ideographically by 'X( _ ), confronts, as object, the results or product of its own 'pastiy’
thought-activity regarding the "same" content/topic, e.g., as remembered inwardly and/or as presently
recorded outwardly, e.g., in written form -- 'syntactically' or in ‘'syntactical representation' of its inward
semantics — this 'objective' form being symbolized ideographically by '_( x ). This confrontation of the
'subjective-semantical' and 'objective-syntactical' forms of X thus posits a 'time-offsel self-confrontation' of the
'im-person-ated' concept in question, which we here therefore symbolize ideographically by X(xX). The
Boolean 'fundamental law of thought' holds that no change, no cognitive gain, no conceptual
improvement, no intellectual progress arises thereby, from this self-confrontation of an idea, because
the concept or conceptual activity denoted by X is always already totally completed, absolutely finished,
mentally reproducible without error, and without improvement or correction of any past error, since no
such past error or inadequacy of conception is assumed to [have ever existed, or to any longer] exist. All
improvement of ideas, were it ever to have been needed, must have always alrecady occurred in the
past, and is always already all over with by the time we get to the operations of mind codified,
symbolized, and simulated in Boole's logical ideography. Boolean logic is thus a logic of 'the simple
reproduction of ideas’. What if we step back from this idealization of conceptual perfection in our
internal world, reflecting implicitly also a presupposed eternal stasis in the ontology of the "states of
affairs" in our external world? What if we seek to describe more adequately, more accurately, more
concretely, and more richly the actual processes of ideation within the actually-observed 'dynamicity’
and 'meta-dynamicity' of our internal and external worlds? Do we not find that 'reflection’ - indeed,
such 'self-re-flex-ion' and 'self-re-flux-ion' or 'self-critique' of ideas - with a 'contra-Boolean' X as subject
or agent of presen! thought applied to itself, i.e. to X again as object /material of present thought /result
of past thought, oft may yield an increment of cognitive gain, of cumulative theoretical progress, and of
universe-of-discourse, 'ideo-taxonomical', "categorial', 'ideo-ontological' expansion, here denoted OX [using
the generic Q notation]? Per the 'meta-genealogical evolute product rule for ,Q, we have —

xExJmxexmxx=x'=[xexeO[xx10=IxsxaOx1-Cxs0x1$ x'-x <
A _A 2 A A
8081-88,-6-8=0=00G;60-8=8=0§8-4=A3-6=6,-§=6}$§4MeN

with ah i i aﬂ, whuch is just the special case, for n = m rather than n i m, of anrm L ﬁn, am, in [ given X -t- vyl -

YIXI =yx=[yexsO[y;x103%.L x'=xy'=y

A A A A A A A A
g J=a4 =dsaq =00a;qa

A

A A A A
1-4=4 =4, § a;8[nmeEN]L

m n

Supplement A to Introductory Letter A-38 Foundation Encyclopedia Dialectica[F.£D ]



In the foregoing formulae, [ X = Ox 1 -i— X because the incremental ideation OX, this gualitztive wlev-increment arising from
immanent critique, or self-crifique, or X-critique-of-X; this slf-corrective to X, is qualilatively, 'ideo-ontologically' different from X, not
merely quantitatively different from x: OX % X. [Note: the computations above use the "'meta-genealogical evolute product rule’].

Thus the H.Q arithmetic models a logic of conceptual 'intra-duality' and of 'the expanded self-reproduction of ideas'.
Take the matter at hand. That is, let us consider the historical 'self-evidence’ of Boolean arithmetic and algebra; the
self-historical evidence-about-self of the Boolean 'ideo-onto-dynamasis, meaning thercby the evidence already
before us about the history of Boole's own thinking regarding his arithmetic and algebra of formal logic, including
his own changes-of-thinking; the evidence of that 'self' that is the Boolean 'mathematics of logic' itself; the evidence of
its own [psycho-]history, the history of Boolean algebra itself within Boole's own work. Is such an 'expanded
reproduction of ideas' not instantiated in Boole's own fundamental gains in cognition, e.g, regarding x" = X,
including for n = 3, from his 1847 publication, in the passage above, to his 1854 re-publication? In the latter, he
strongly distinguishes X =x from X’ = X, and stipulates only X’ = X,and no longer X" = X in general, nor X’ =x
in particular, as symbolical expressions for what he terms the fundamental law of thought. That is, in the latter he
excludes X* = X as an expression of that "law”, and, mdeed, excludes X" = X forall n except for N = 2 [as well as, of
course, for N = 1, for the "reflexive law” of identity] -- apparently, therefore, a big and "fundamental” change — of mind,
of "laws”, of "thought’, and of thought about no less than thought itself"

Is such not also seen in the gains that resulted from the ‘re-reflexions' upon 'Boolean arithmetic of his followers, e.g, regarding the
replacement of his "exclusive OR" version of the logical '+’ operation by an "mdusive OR” version, which thus leading to the "selfumon
nde', 'self-addition rule' or 'tdempotent addition rle' X + X = X of contemporary "Boolean algebra”, symumetrically and "'dually™
paralleling its 'AND' rule, i.e, its 'self-infersection rule' X x X = X, mirroring Boole's 'multiplicative' "fundamental law of thought' or
“law of duality" in the realm of "'logical additon™'?

Thus, through such reflection and immanent critique, we are also moved from the rules-system of Boolean logic, E, a
'Parmenidean' formal logic of stalic knowledge of a static world; of knowledge stasis and of 'physis-stasis' or physical
stasis; of 'ideo-onto-stasis’ or 'endo-onic-stasis' and of |exo-]Jontfo-stasis, based upon the postulate X’ =X o !Q, an
alternative rules-system of 'mon-Boolean logic', a 'contra-Boolean', 'Heracliteanfprogressive' ontology-logic,
‘ontological logic', or ‘onto-dynamical logic'; a logic of 'meta-dynamical and 'self-dynamizing' knowledge in a
'Heraclitean/progressive’ world, based upon a stronger contrary of X’ = X Its 'fundamental rule is not a
quantitative contrary —not X" # Xin the sense of X2 > X, or of X < X— buta non-quantitative contrary — X’ # xin
the sense of ;z ‘I- X. We thus enact the ‘contra-Boolean’ ['ideo-onto-'|logical progression, as an immanent critique of
'Boolean arithmetic', as sketched above:

E5~(E)-EoE-E(E)-EcE-EE-E'-EogE~Ee Q}E homse Q}E

wherein the '=3' symbol is the 'self-movement sign'; (he '«autokinesis» sign’, and, in the case at hand, the 'ideo-aulo-kinesis sign',
which can be read off as denoting the phrase 'spontancously becomes', or 'self-inducedly becomes'.

In a tradition daling back as far as the times of Heraclitus, Zeno, Socrates, and Plato, the Ingher 'other' to deductive, formal logic --
to what Plato and Hegel called "The Understanding”, «verstand», or «dianoesis» — 1s called 'dialectic’. To what extent does this
‘contra-Boolean' logic embody a 'dialectical' logic?

Hegel's intended/attempted resumption of Plato's dialectics is centered on a special operation of
negation, which Ilegel termed «auffieben» negation: "Das Aufheben exhibis its wue double meaning which we have
observed in the negative: it negates and at the same time preserves.” [Walter Kauffman, Hegel: Texts and Commentaries, Doubleday
Anchor [Garden City, NY: 1966], p. 33, bold italics emphasis added]. We will here denote by 'c=', the generic
operation of 'ontological self-negation’, as qualitatively distinct from the logical operation denoted by
'=', the operation of propositional negation. The operator '«=' thus denotes a generic, trans-Hegelian,
dialectical, 'self-«aufheben»' interpretation of the paradigmatic conceptual sequence within ,Q:

{~X=x]}3[X°}X] = [X 3 oxmxxm'xofXmx[X]mx =xu[X] O

In everyday parlance, the term 'moment' refers to an 'element' of time, of 'diachronicity’. In philosophical usage, 'moment’ may
refer to an 'element’ of a complex idea or conceptual complex, even in a "synchronic” scnse, and so we shall use it in what follows.
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Within the process denoled by e3X = f = x = [x indeed, within the RHS [Right-Hand Side] 'equitand’ of that equation --
that RHS ‘non-amalgamative sum' of two qualitatively unequal terms, X and 00X — the leftmost of those two terms, the X term,
represents directly the "preservation”, “conservation”, or 'simple reproduction’ “moment™ of this 'self-«aufhebens' process. The
rightmost of these two terms, the 'qualitative/ ontological increment’ term, or g; term, on the contrary, denotes a subtler and more
indirect ""moment’ of this same 'self-«aufhieben=", ""extension' or 'self-conservation’ of X, namely 'self-conservation by means of
self-inlernalization'. This 'self-internalization’ of the "'monads’™, "'units™, or " [onto-Jlogical individuals" which form the typical
population of the «arithmoi» denoted by X, creates an ""elevation™ effect, one which paradoxically constructs something new,

something qualitatively, ontologically Lhﬁ'ereni than X, though made up out of X — out of multiplicities of the "'monads™ which
constitute X. This 'self-internalization’ erects a new '"qu.- ", a new 'meta-fractal' "'scale’, a new ontological category, one which
is not "'actually infinite', but 'meta-finite' with respect to the [Jower'] 'metafractal' "'scale" of X. Thus, the X 'qualitative
increment' or 'incremental ontology term also symbolizes the resull or product of a "'concrete or determinate qualitative or
ontological self-negation’” [ self-" cancellation™ [ self-"ammulment" [ '"self-transformation’’, or 'taxonomically’, ontologically,

qualitatively self-expanded self-reproduction moment of ¢3X or X[[X]] - of the 'self-«aufhebems’ of X, which both =X and X[[X]]
denote. We shall see, via the examples to follow, the may particular ways in which this 0x term, which represents an opposite or
‘op-posit to X, also embodies an 'elevation', or ‘meta-fimte', 'meta-fractal', 'concrete transcendence' ""'moment’"’ of this 'self-«auflieben»
self-processing’ of X. The 0X term may be interpreted as denoting a 'meta-X' made up oul of multiple Xs; thal is, as denoting a
'meta~fractal-forming 'self-subsumption’ and "self-meorporation’ of the manifold, or population, or concrete «arithmoi» of Xs.

Taking the instance at hand, X «» E, we can see that we have just now worked through the following instantiation of (1) above --

{(~[E'-E]})3[E*}E]= [E>~(E)=E(E)-EcE-EE-E'-EosE-Eo Q}E]
-.‘.h..-mmgz = gelg % E because AE —-*Q ‘t’ E.

The Space of the -QArill'lmax as a ‘'meta-Boolean meta-Number-Space’, made up out of 2 Heterogeneous Multiplicity of Boolean Spaces. But in
what sense and to what extent can we say that The 'Q Arithmetic is a 'meta-fractally’ ‘'meta-Boolean' Anthmetic made up oul of

multiple Boolean arithmetics|; that ' Q is a ‘meta-E' made up out of a multitude of Es?

Let us compare "analytical-geometrical™ views of each the two to see:

%
O =0, GiFl<«<wo), >ECE 2 ,Q =.Q -
"‘w——\ ,——f‘ / 3

(0/0)g

%

|E as 2 zero-dimensional or quasi-one-dimensional spacc] L Q &s @ potentially infinite-di ional space:

vnly the first 3 dimensions are explicit above]

We need to determine the ‘contra-thesis' of E, here, ie, *E 0 E or E* © E, in terms of w rather than Q because of the
invalvement of 0 € W [0 & N] in E, 2nd the corresponding involvement of 9 m -Q, in making explicit a common "origin
point" or "'point of origin" for the §i, dimension, the §, dimension, the 8, dimension, and for all of the other potential §_,
dmrensonsof'g,foreverywe W. So. we note here that W is just as Peamic’ as N; that W is just as much a 'pure-guantitative-
Peanic, archeonic comsecunont’ as is N. Indeed, Peano's later version of his postulates for the ""Matural Numbers™' used 0, no longer 1,

as '«arché=', even though, given the centuries-profracted conceptual struggle of Occidental, Mediterranean humanity with the

idea of 0 as a muomber, for 'Peanists' to term the arithmetic of W = {0, 1, 2, 3,...} the ""Natural™ arithmetic, or even just a
""'Second-Nature-al Anthmetic', is a stretch, if the term "Natural” is lo have any — even any implia# -- 'Psycho-Historical' content.

The firsi-order Peano Postulates [later version] for the Standard Whole Numbers Arithmetic. denoted W, may be expressed as follows:
PI: 0 is 2 [Whole] Number.or 0 E W. Define a ‘Successor function” 8 | [ Vw E W, s{w) = w+1 ].

P2 The successor of any [Whole] Number is a[iso a] [Whole] Number,or WE W = s(w) EW.

P3:  Notwo [Whole] Numbers have the same successor, or: Wy, Wp € W & w, » W, = 5(W,) = S(W,)

P4 0 is not the successor of any [Whole] number.or: ~3X E W | 8(X) = 0 [iec.. X + 1 = 0 is an unsolvable equation within W |.
|ef.: Reese, W., Dictionary of Philosophy & Religion: Eastern & Western Thought, Ilumanities Pr., op. cir., pp. 418-419].
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Boolean Logic as a ‘Logic of Linearity. Boolean logic is 'linear logic' -- a 'logic of linearity’ in which nonlinearity reduces to Immearity.
That reduction is precisely what Boole's "law of duality”, x? = X, asserts: that ‘self-reflexios’ is gainless; that the ‘self-meditation
of ideas' yields no difference. Boole himself notes the close connexion between his arithmetic of logic and the calculus of linear
differential equations, in the following terms: "In whatever way an elective symbol, considered 2s an unknown. may be involved in a
proposed cquation, it is possible to assign its complete value in terms of the other elective symbals [involved in that proposed equation — F.E.D.].
considered as known. It is 1o be observed of such eguations, that from the very nature of elecnive symbols [i.c., because of the Boolean "law of
[exo-jduality™, Kz = X, for "election operations’ — F.E.D).], they are necessarily linear, and that their solutions have a very close analogy with

thase of linear differential equations, arbitrary elective symbols in the one, occupying the place of arbitrary constanis in the other." [George
Boole, The Mathematical Analysis Of Logic, ihid., p. 70; bold italics emphasis added].

There are tantalizing hints that the «inselubilia» of formal logic/set theory [what we call 'The Standard Paradoxes'|, and the
«insolubilia» of mathematical analysis [e.g., those noulinear differential equations, partial and lotal, which encode our richest
expressions of the known "laws" of nature today], are linked, sharing a common element, namely, that of "nonlincarity’, i.e., of 'self-
reflexivity’ or 'self-refluxivity', that is, of 'self-fimctioning’, of 'self-argumenting’, or of 'self-operanding’; the moment of the self-
application of an vperation: "In all the above contradictions (which are merely seleclions from an indefinite number) there is 2 common
characteristic which wc may describe as self-reference or reflexiveness.” [Bertrand Russell Alfred North Whilehead, Principia
Mathematica to *56, Cambridge University Press [NY: 1970], p. 61; bold italics emphasis added].

"In general, @ is itself a function of two variables, ¢ and (: of these, cither may be given a coastant value, and cither may be vaned withour
reference 1o the other. But in the type of propositional functions we arc considering [those denoting 'stundard’ paradoxes — F.ED.] ..., the
argument is itself a function of the propositional function: Instesd of ¢, we have @{f(¢)}. where f(@) is defined as a function of ¢. Thus when
§ is varied, the argument of which § is asserted is varied oo ... If here @ is varied, the argument is varied at the same time in a manner
dependent upon the variation of §. For this reason. ®{f(¢)}, though it is a definite proposition when y{ is assigned, is not a propositional
function, in the ordinary sense, when ¥ is a variable [ie. in ${f(¢)}. x = {f(¢)}. implying that, in this "doubtful" spedal case,
invalves an f-mediated 'sclf-dependence’, 'self-vperation', or 'self-application' of § -- F.ED.). Propositional functivns of this doubtful type may
be called quadratic forms. because the variable enters into them in a way analogous to that in which, in Algebra, a variable appears in an
expression of the second degree |i.e, in an algebraically nonlinear way -- EED.]." [Bertrand Russell, The Principles of Mathematics,
W. W. Narton [NY: 1903], p. 104]. The generic expression of Ihese paradoxes in the original Boolean algebra takes a Iinear algebraic
form. However, ils linearity notwithstanding, it captures the lrulh-value-'limit-cycle-like' self-oscillatory essence of all of the
‘Standard Paradoxes', slarting with their ancient harbinger, the «pseudomenom: of Epimenides of Crete: "'l am telling you that I am
a Cretan, and also that all Cretans always lie'", recast modernly as "This sentence is false”.

Thus, we can converge upon !Q from at least two distinct directions of dialectical, logical progression, one beginning with W, the
other with E. Arriving from either direction at Q then leads us onward, continuing in the direction of that arrival, to a re-
divergence; lo twa different 'meta-systematic dialectics' of the «sequelae» of IQ" one for ‘arithmetics of dialectical logics', and
one for 'dialectical arithmetics' proper. The Boolean arithmeltic of E selfbifurcates into 2 ‘non-amalgamative' ‘co-knowing’ of two
contrary systems of logical arithmetic, E @ _Q wherein  Q ‘polarly opposes and 'op-posits’ or 'sits opposite and in qualitative
opposition to' E. We assert an opposition of qualities here because Q forms an arthmetical '‘Rules-System' of ‘ideo-onto-
dynamical' universes of discourse and operators, confrary to and complementing the 'ideo-onto-statical' universes of discourse and operators
of E. The ""Whole-number'" arithmetic of W likewise self-bifurcates into W @ !Q wherein !Q is, for a different 'direction of

digmetrality' of opposition, a diametral opposite of W, representing the opposite extreme within the 'Peanic' domain. We again
assert opposition of qualities because !Q forms an arithmetical 'Rules-System' of 'unguantified and unguenlifiable gualifiers',

contrary to and complementing the 'unqualified guantifiers' of W.
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The 'Psycho-Historical' "Revolutions™ of Arithmetic and ‘The Arithmetic of Revolutions. We can depict this multi-directional, multi-
dimensional propagation of dialectical progressions as follows, with, first, the sequence:

E - ge!'g -3 _E_-!Qe!gg! -3 5°lQ°n9g;°nE o

for the ‘meta-systematic dialechical', categorial-progression method-of-exposition dialectic of arithmetics of logic, \»\a'iﬂ-l-‘l_:lg denoting
an arithmetic interpreted for a logic that unifies key aspects of the B and !Q arithmetics, interpreted as arithmetics of logic, and

wherem _g denotes an arithmetic of "Probabilistic Logic', «gqua» an arithmetic of logic for wncertain/merely Plausible mference

[wherein we use color-coded, solid-headed arrows, e.g. "— W', to indicute “lead-onto-to-next-lead-onto' progression], and second, with the
sequence for the 'meta-systematic dialectical', categorial-progression exposition dialectic of arithmetics of dialectics as welk

. vl

o

'

W e 06

!'!Q":\‘}M

W oo wdo U °!;>‘__

We O0e U o Me ,a,° s

We, 00, U Me a ®.a ©,a. -
W o 00,0, © WM® oG ® wig © nly -
We ,00,0 © Mo a.© a ©,u -
Weo wadeo W @ M2 wohy ® wiyg © wo

The focus of Part 1., versus that of Part Il of our forthcoming treatise, entitled Dialectical Tdeography. A Contribution to the
Immanent Critique of Aritinmetic, can be summarized in terms of the following diagram Part IT., The Meta-Foolution of Arithmetics, is
addresses the 'l-arrowed' vertical gradient of 'meta-systematic dialectical!, categorial-progression/systems—of-arithmetic
progression exposition. Part 111, The Arithimetics of Meta-Evolution, addresses the ' -3-arrowed' horizontal gradient of such expositon:
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In the 2-directional, 2-dimensional ‘meta-systematic' dialectical ‘ideo-propagation’' depicted above, N denotes the anithmetical
first-order axioms-system or rules-system of the standard "Matural” Numbers, W that of the "Whole Numbers™', Z thal of the
"Integers” or "'Integral Numbers”, @ that of the "Rational Numbers", R that of the "Real Numbers®, € that of the "Complex

Numbers", H that of the Hamilton "Quaternions”, and @ that of the Cayley/Craves "@clonions"/"@ctaves”. [Note: Q@ '3' Q.

Both Parts employ the Q ideographies to model the 'meta-systematic dialectical categorial-/ systems-progressions which they treat.

‘Intra-Duality and 'Self-Changingness’ / «Autokinesis». The theory-of-interpreiation of the Q-based models set forth herein
holds that the actuality of ‘conifra-Boolean Arithmetic', the ontological 'mela-dynamics' of 'contra-Boolean Processes', in the
external world, as in the conceptual worlds of the human mind, is driven by a 'self-force', the 'self-reflexive’ or 'self-directed' ‘force',
arising-from-<eIf and also directed-back-upon-self, of 'ontological intra-duality’' or 'ontological self-dualily’. The fundamental form of
this "mitra-dualily’ or 'self-duality’ is that 'befween’ the "subject’ aspect and the 'object’ aspect of every/any “self-same” [ev]entity.
Any 'eventity’ 15 both an agent of change [including self-change, as well as of dunge m other evenfifies with which it mnteracts], an
initiator of action(s) ['subject’], with varying degrees/magnitudes of [self-]impact(s), upon its entire universe [itself included],
and also a recipient of action(s) ['gbject’], with varying degrees of [self-Jimpact(s), from its cntire universe [itself included].

Descriptions of such an eventity's life-history, written oul in the form of English sentences, should thercfore place its name, or a
pronoun referring [back] to that name, in the "object"-of-action place, "after"/ 'to the right of the verb, in some sentences, and in
the "subject"-of-action place, "before"/'to the left of' the verb, in some sentences. These sentences include single, "'self~reflexive"
sentences, in which the name or pronoun ['pro-name'] of this eventity will appear in both the "subject"-of-action and also in the
“ohject”-of-action slots, thereby describing how this 'eventity' both generates the actions that characterize it, that it 'is', and also
receives these actions, 'back from iself. It thus ‘acts upon itself' and thereby ‘changes :tse{f as well as being "acted upon” and
thereby "changed hy", other 'selves’ — other ‘coentifics’. The verb in such a "'self- mﬂexn"e eventity's descriptive sentence should
therefore also be but another name for this 'subject-object identical’; an 'action-name’ of that 'subject-verb-object' 'eventity’, naming a
type of actrty that anscs from the ‘intra-dual, 'self-dual’, or ‘internally-divided / self-divided', "indivi[sibly]-dual’ essence or nature
of this 'subjeci/verb/object-identicul’ eventity; this ‘'dialectical', or 'self-reflexive’, or 'self-refluxive’, or 'self-referential’, or "paradoxical”,
aor 'ontologically/ existentially self-contradictory, 'self-changing', 'self-moving, "guto-kinetic”, or 'nonlinear’ eventity!

In the standard linear-theory idealization of fixed-poinl "equilibrium”, the eternal result of such 'self-uclion' is the "simple
reproduction”, the temporal extension, or prolongation into the future, of the past "state” of that eventity, like unto a Parmemidean,
static, immutable, eternully unchanging, 'wn-dynamical' "Being". Thus, in such a Parmenidean/linear/equilibrium view, 'self-activity’
can be neglected. The fogic of such an 'un-dynamical', 'anti-dynamical', 'psendo-dynamical' "dynamics” of effective non-action; of this
at most transiently-dynamical or cyclically-dynamical, 'simple self-reproduction’, is 'Boolean: X(X) = X; 'X of X' or 'X acting or
aperating upon itself yields just itself, X, back again, unchanged; x*=x: AX = 0. But many actual processes observed in nature,
many 'eventities', as we have seen above, and as we shall see even more so below, are 'non-Boolean' or 'meta-nonlinear’' in their logic
of self-action: xxp=x xofx = x®Ax = X|¥ }x

In such 'contra-Boolean Processes', the action of the 'subject/object’ or 'eventity or 'system' back upon ilself, the self-application of
the activity which it "is", changes it{self] quanto-qualitatively, changes its ontology, 'self-converts' a part of its 'predecessor-ontology’
into a 'successor-ontology’, and, typically, in the net, expunds its ontology overall. That ‘system-eventity’ thereby changes the
ontology of the epoch/stage of the universe[-of-discourse] in which it inheres. By way of such 'contra-’ or 'non-Boolean’ processes of
'self-reflexion/ 'self-refluxion’, of 'quanto-qualitatively, 'quanto-ontologically’ self-expanding self-reproduction, we mean
principally processes of other-mediated wlf reflexion, as opposed to processes of 'fmmediate self reflexion'. In this regard, Q may be
regarded as a 'Peanic, 'Non-Standard-Natural', 'contra-Roolean units' system of arithmetic, the rules-system for a new language that
provides an ideographically-symbolic, formulaic, algorithmic «mimesis» of such processes and their logics. The 'force' whase
existence is asserted by the '—'in the ideographical expression X — X = XX = X{ X p = ;2 = X ¢ AX, the infernal-to-X force that

moves [ == | X from its X 'meta-state’ to its next, ‘self«aufheben» negation' 'meta-state’, X =XX=X{XDp= az =X ¢ AX % X, is
the 'self-force', the 'self-reflexive force' and the ‘self-refluxive force' of the 'subject-verb-object eventily' denoted by X, the effect
of an 'intra-dual' and ever ‘infra-dueling’ X, qua subject, X{ _ P, acting upon itself gua object, _¢ X P, which process is, at its
fullness or completion, denoted, in total, by X4 X p. The expression 'Xq{ X D' connotes X as 'being'-'in-and-for-iftxlf, Le., as 'action’
‘within-and-upor-ilself, in 'partial self-determination’. The notation 'X{ _ ' encompasses as well X in action 'upon-oiher-selves’,
which thus also constitule 'being for it’ as ‘being-for-another'. The notation '_{ X D' also encompasses X as a partial 'being-in-ifself,
cast as 'being-for-[an]other(s)’, as part of their 'other[ness]'. We say 'partial self-determination’ because X © ¥, shortof X = ¥, also
has an environment, and thus also constitutes 'being-for-other[-beingls/ for-other-selves’ - an action/actor 'being-acted-upon-by'
other beings/ selvesfactions, and thus as a partial 'being-in-itself, or 'other-determined being'. The notation 'X', grasped as denoting
an 'autokinesis!, 'self-change-inducing 'self-force', refers to the ontological, 'onto-genetic' lorce of X's own nature, of its own essence, of
its ‘essence-ial', ontological, internal, fmmanent, inherent, and ineluctable 'self-antithests' or 'self-opposition', and of its concrete, contental,
‘existential self~contradiction’; of the tension between its 'object-fvity!, or action-receiving-character, and its 'subject-inity', or action-
iniliating-character; the very "force' of its own 'self, of its own internally self-divided self; of its own "infernully self-ravaged ground”;
of 1ts inescapable 'intra-duality', 'self-duality’, ‘indivi-duality', or non-separable, ' indivisible-duality'.

The totality of [self]force’ — including the ensemble of the 'self-forces' of all extant ‘eventities’ — is the very cause of "Time". For
"Time", grasped in its concreteness -- not as a reified, hypostatized abstraction; pot as the 'pseudo-Subject’ of a subject-object
inverting, fetishizing 'idealizationism', imposed upon the universe as if from "outside” — is nothing other than the ensemble of all
‘act-ualized' 'self-forces’ and 'other-forces’ of all extant act-ualities; the totality of 'self-action’ and 'other-action'/'inter-action’; the
totality of 'auto-kinesis' and 'allo-kinesis'; the self-orchestrating cosmological concert of 'change-in-general'. Thus, the real
subjects, the true agents, the true 'causors’ of "Time", the real 'substance’ of "Time", are also they which constitute the true content
of the cosmos: the 'self-dual', 'ontologically self-converting', ‘existentially self-contradictory', 'self-active', 'self-reflexive’, 'self-refluxive’,
'self-propelling', 'auto-kinetic', 'quanto-qualitatively self-changing', 'onto-dynamical system-eventities' which we have described above.

Supplement A to Introductory Letter A -43 Foundation Encyclopedia Dialectica [F.E.D.]






An Example of 'Tntra-Duality’ and Its 'Meta-Dynamicity’. For example, it is of the nature of a "mam-sequence” star, a selforganized
«arithmos aisthetos» population of mainly atomic Hydrogen, H — Hydrogen atom 'monads’ — o exude "gruvitational force”, in short,
to gravitate, hence to self-gravitate, which means that the star places upon itself a force for lf-contraction and 'self-densification’ /
'self-compression’. A consequence of the ensuing self~contraction is thus the formation and ‘densification’ of a central core, and the
ignition there of a thermomudear Hydrogen fusion reaction, once that self-gravitational self contraction mduces suffident density/temperature in
that central core. This fusion process initiates "siellar nudeosynthesis”, the formation of new “atomic species”, of new 'afomic ontology',
from old, via self-interaction of the manifold of the 'monads’ or atoms of the old "atomic species”, together with the explosive release of
radiant energy. Each fusion-collision of Hydrogen nudei, e.g., of its Deuterium or Tritium isotopes, is itself 7 'Coulomb singularity'. If we
denote the "positive"/ protonic 'electro-dynamic diarge’ of each H nucleus by +& [since any neutrons cwniribute 0€], the moment of
collison by t*, and the radial distance between the two colliding H nuclet, H nucleus j and H nucleus k, at moment t, by r(t), then
the size of the 'pure-quantitative clectrodynamic force' "between" the 2 nuclei at t* is, per the standard, Coulomb idealization of il,
(+& x +e)lry(t) = 210, Thus we see, again, that this cosmos, in its ‘meta-coolutionary’ self-construction, is 'made of singularities',

This 'intensely active', or high-density/high-temperature, fusion-interaction of core Hydrogen atoms with other core Hydrogen
atoms, ie., the 'self-nteraction’ or 'intra-action' of the core population of Hydrogen atoms [part of the 'ontological category' or 'omto’
here denoted by HI, produces a core population of Helium [part of the 'onto' here denoted by He 1. Core Hydrogen, interacting with
core Hydrogen, generates core Hydrogen agan, plus core Helnon. Helium atoms are 'meta-Hydrogen atoms' made out of nudtiple [two)

Hydrogen atoms via Hudrogen fusion: H — ‘H of H' = H(H) = +qHp =HH=H = H$AH=H O He $ Hsinx He $ H

Thus the star's self movement of "self-gravitational self-implosion’ induces in itself also a confrary self-movement, an oppositely-directed
counter-movement of atomic thermo-nuclear, Hydrogen 'self-synithesis self-explosion’. These physical-spatially oppositely-directed,
contrary forces of self-implosion and self-explosion aclueve a temporary balance/stabilization, until the finite endowment of qarrent
core afomic fuel, imtially Hydrogen, i consumed. Then selfimplostoe self-contraction resumes, unidl the next threshold of “densification’ [
ignition [ 're-nucleosynthesis of previous mucleosynthesis products' is breached. That next epoch of this stur's nudeosynthesis must thus

involoe Helium fusion: He — ~+qHed = HeqHeD = He = He ¢ AHe = He & C, § He sna C § He,

Helium is an ash, a 'waste product’, a 'material enfropy', a '"pollutant"’, relative to the Hydrogen fusion process. However, on the
contrary, Helium 15 a resource, a 'material free energy' or 'material regentropy' -- the pnmary fuel -- relative to the Helium fusion
process. This 'intensely active' fusion-collision interaction of core Helium atoms with other core Helium atoms, that is, the 'self
mteraction' or 'intra-action’ of the core population of Helium, produces Carbon, Core Helium, interacting with core Helium, and
with the products of previous such interaction, reproduces core Helium, but also generates something new: core Carbon. Carbon
atoms arc 'melu-Helium atoms’ made up out of multiple [in the limiting case, in effect, out of tiree] Helium atoms. . ... A 'Helium
based’ star, a star in its second, or Helium-fueled, fusion-epoch, 1s, increasingly as its existence-duration self-extends in its temporal
dimension - as its "fourth dimension" self-lengthens - a different star, with a diferent core composition, a different interior atomic
orfology; a star that has moved itself off of the "siellar mam sequence” of the Hertzsprung-Russell diagramy; a qualitatively different
system, with different dynamics; with changed dymamical "laws", from a star in its first, "Hydrogen-fueled' fusion-epoch of 'stellar
self-meta-evolution'. Just so, an industry-dommated, 'capital-based' human socicty, emerging from the womb of a land-based’, or
“landed-property-based"™, agnadture-dominated one, is a qualitatively diffcrent human-social system, with an expanded social-relations
ontology, relative to its predecessor in that sequence / progression of human-social systems, that human-social 'meta-system’. It s a
new system, with an expanded internal ontology of human-social relations. The very essence/nature of a star, and of the temporary
stabilization which gives il temporarily sustained identity and existence as such, as "star”, is this immanen! duality, this internal- or
‘intra-duality'/'self-duality, this 'duahized’, ‘inside agitator of self-caused self-implosion and/versus self-caused self-explosion.

Let us not fail to aite, here, also, the «ad homineni», ‘psycho-metaphorical', psycha-somatic example, always already so ready-lo-hand,
the 'self-[as-]evidence 'self-example': it is not possible for me to stay the same, Whether I know it or not, whether I like it or not,
my life-history cannot help but be a self-critique, a critique of myself by myself; an inmanent critigue of my self as activity, of my self
as actualized by me, of my choices in action(s). The evolving and 'meta-evolving', 'meta-dynamical meta-system' that is my 'self is a
sequence, a succession, a progression of 'psycho-ontologically' distinct 'self systems', of selves or 'self~identities', punctuated and demarcated
by 'meta-self transitions', be they self-progressive or self-retrogressive; 'pro-temporal' or 'anti-/ ante-temporal'; 'pro-chronistic' or
‘anti- [ ana-chronistic'; self-regenerative <> { i< ZQ- | £ D z> 0}, orself-degenerative «» {a; = zg |Z3z<0}

The above interpretations of the "~'-signed versus the '+'-signed subscripts are entirely by conventional ascription, since the two
""minimally-interpreted" sub-arithmetics and sub-spaces of the ,Q arithmetic -- its "“'positive"-subscript & ""negative"'-subscript
sub-arithmetics/ sub-spaces — are entirely mutually symmeiric and enantiomorphic. 'I' am a sequence of present 'self-contaimments’ of
past selves, in which each such successor-self or new, 'mela-self exceeds its predecessor-self by 'containing' that predecessor-self,
including by remembering and voluntarily curbing or constraiming that thus inwardly-conserved predecessor-self, and also in the sense
that each successor-self em-bodies the consequences, the '[self-]reflixes’, or the 'self-refhxions’, of its predecessors; the products
of the boomeranging, 'echuic, lagged self-impacts of each self's past actions, 'states[-of-action]’, or 'dunates’, upon its later actions,
""'states"'[-of-activity], or 'dymates’.

The 'meta-dynamics' of stellar atomic-species' 'onto-dynamasis' described above, which we will assign, ultimately, to the am
hybrd ‘onto' in the models of Part B. to follow — though modeled above mostly narratively rather than via nonlinear differential
equation ideography, and in terminology that does not 'explicitize' this fact -- is a case in point of a deep and grand mterconnexion,
hitherto little-noted, which we plan to explicate in future communications. This 'grand interconnexion' ties together differential
equation degree > 1 nonlincarity, self-reflexive action of systems, self-reflexive operation of degree > 1 unknowns/function-
values, ‘ontological self-conversion processes' within the ontologies of systems driven by and as thal system sclf-activity, and the

proneness to singularity of, especially, nonlinear differential equations-systems, as a signpost of both ontological conversion
becoming loca}lycomplr—ltp within the 'system-driver-locus', and of the irruption/emergence of new activity-ontology, ie., system

1dentlty*—change 'meta-dynamical' self-movement/ «autokinesis»; 'meta-evolutionary progression'; "'meta-system transition", or
'system self-revolutionization'.
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The Boolean Logic and the 'contra-Boolean' @ Logic Contrasted The logic of E and the logic of Q present to us, then, two
cmmu—pm-uuel [ar]rays’ regardmg the import of "nonlinearity”. One is a 'logic of linearity'. For it, nonlinearity has no import, no

impact, X* = x' = 0 = x" = x% It is a Parmenidean logic of static, eternal knowledge, in which there is no history of ideas, or in
which that hustory is always, already, all over; is forever past, forever before present, behind us and completed; and thus for which
the content or substance of history, of time itself, of the natural-historical labor of the self-construction of the cosmos, which, in Q,
we model abstractly by a 'chronogemic', T-powered [self-]iteration of [generic self-|«aufheben»]J|loperation — makes no difference [ does

notexist: [VXEE, VWEW |w= 0][x2w=x“' -x'= x]or

[VXEE][X' « ¥ =X a X! a ¥ =x* = = x® = x* = x° = x" = ...Lie,
(e Pat et e Ptatlatatatate . Land
[0 =0*=0"=0'a0’u0ad«0"=0"=0"=0"= ...1

The other is a 'logic of meta-non-linearity’, that is, a logic of a species of 'mela-algebraic nonlinearity which is gualitative,
onfological, and onto-dymamical. Tt is also a psycho-historical [symbolic] logic of the histor(yl(ies) of ideas. In it, the substance of
history, namely, onfology-expanding mela-nonlinearity, which we model abstractly as the [self-literation of [self-
[«mgﬂubem]]opcmﬁ(m, does make a difference, indeed, a more-than-guantitative, ie, a qw!rta!me ontological difference —

Lax' = g__g%lloz [V;E'Q.VWE'HIWﬁ‘l][g_'-i- x' Jor,

Ilvzegl[z‘-l-f-i- ;’-1-;‘-1-5‘-1-5”-1-;’%18-1— z’%z"’%f‘%---l—

[x= 41 = [X"=3 @§ILnkeEN

k=1n

'

(LN
"
R

A A A A

f = 31[ a, 1= g,=2g84 = §1I ﬁz [i.e. using the ‘mela-genealogical evolute product rule'|;

A A A
a[4=8]-04=48,]=8[3,]1~-4=8:28z=8:4,,-3:=3a=4,

A A A A A A A A A A A A A A A A A
=4 2420 ;
g1[ gea8q. J=-[9,=q=q, J=a[a,] - 4,®4,59,84, ; = 4,54,54.5q,

A A A A A A A A A A A A A A A A
- =50 8 -
X = gfu=a=a2=q]= [a=6=0=0 J=dla,] = u56,8%48%0850;
A A A A A A A A A A A A A A A A & A &
= =2 = 3
X a,[ a,@q,24. 8d 80, ]|= [4=d=05480 = 44,1 - 6,90,%0,80 20.2q
A F A A A A A A A A A A A A )
x = 4,[a®=d=q,2q502q, ]| - 9,509,909 90,2090,
¥ A A ‘ﬂ .A -A -A -A -A A -A .A .A. .A -A A A
X = 4,[9%9,°3,2q,2q.25.99, ] - 4,54,90,84,80,89,93,2q,;
A A A A A A A A A A A A A _A A A A _A
X = 4l a=q2q2q2q8=q8sq=q ]~ d=485q85q8q,850=q 50 2q,
A A A A& A A A A A A A A A A A A A A A
X" = 4,[8,%%=q.=q,8q8q8q 29,.2q, ]| - 9,%9,%4,%0,90.=0 =g, 20,80 99, ;
X 4.=6,24. 20,50 =0 =4 2q_=4_54, 54 d
- . ,
X 4,=q,84 8, 54 89 80 80 80,89, 89 ;.. and;

Al

[x= 81 = [X =3 _§ LKENTEW.

k=1,2"
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Dhalecti 1 icS ‘s Aufhebens Structure' of "The Cosmic Consecuum’ — The Meaning of the Term 'Meta-Fractal’.
In recent mathematics, the term 'fractal' refers to an idealized, supposedly "actually infinite"', purely-quantitalive, and only
synchronic structure, featuring "fractional dimensionality” and scaled "self-similarify”.

In our parlance, the term 'mela-fractal’ refers to a 'generalization’ of that "fractal” structure, one which may include:

(1.) 'temporal fractals'; a temporal, diachronic dimension of 'fractality’; a ‘diachronic self-similarity structure', as well as a
synchronic self-similarity struclure, such that this structure may exhibit 'diachronic self-similarity scaling' in the form of a
phenomenon of 'temperal acceleralion’ in terms of "units of temporal measurement constituted as units of 'self-change’, i.e,, as
‘self - inlernalization' units or monads' of 'self-«aufheben»', «autokinesis». The synchronic aspect or moment of such unified,
‘diachronico-synchronic' or 'synchronico-diachronic' self-organizing structure may thus also exhibit a 'Trotskyan' "'uneven a.r_ud'
combined I'ontologically—hybrid-ized'] self-development'’, resulting in a fluid, shifting ""center/semi-peri kaery/ periphery"'
physical-spatial 'self-structuration' / self- deploynu.nt History, per such a structure, does not repeat itself, is a nom-cyclical,
aperiodic, never-repeating and indeed 'frrepeatable’, 'quanto-qualitative' discrete 'consecuum’ of 'melu-states', but also one
which, nonetheless, exhibits a 'multi-analogous' -- or even a 'multi-homologous', 'qnmttothtuhm*ly scaled', or 'helical-
vortical' self-similarity-recurrence-structure.

(2.) 'quanto-gualitative’ self-similarity scaling, not 'purely quantitative' scaling;
(3.) finiteness or, in our terms, recurrent 'mefa finiteness' in the extent/limits of its 'scales regress', not ""aciual infinitud”",

Suach 'meta-fractal' syndmonico-diadiromic structure is the principal and ‘principle[d]' structural product of ‘autokinesic, dialectical,
‘self-«aufhebens' process; the structure of the resulting, spatio-temporally manifest, dialectical or 'Qualo-Quanto-Peanic Consecua'
of this cosmos; of the ‘aisthetoic’, or concrete, physical 'mefa-«aritlamois' of the cosmological «plusis»; of the 'self-constitution’ of
the dialectical, 'Qualo-Quanto-Peanic Cumula’ of this universe.

We find also that dialectical theories of categorial, 'ideo-ontological self-progression’ also exhibit this ‘meta-fractal' structure in the
mental “'space’ of the «eide»: there are 'ideo-metafractals' as well as 'physio-melafractals'.

The emergence of this concept of 'meta-fractality’ can be modeled in terms of the following ‘conceptual-categorial dialectic':
2
fractals -» ¢2fractals - fractals (fractals ) =fractals” =fractals @ Afractals = fractals ® meta-fractals 1 fractals,

such that: fractals $ meta-fractals hut fractals c fractals @ meta-fractals, &, indeed, finitary fractals — meta-frac

‘Tdeo-metafractals' are exemplified in the first, second, ninth, and eleventh dialectical models of Supplement B,, respectively of the
history of intellectual disciplines, of the historical genesis of Marxian theory, of the categorial systematics of Hegel's «Logik», and of
the 'meta-axiomatic’, ']s)gical-inmmpleleness-/ equational-unsolvability-driven 'Gddelian dialectic' of 'ideo-meta-evolutionary,
‘ideo-meta-dynamical self-progression of the axiomafic systems of mathematics, modeled via set-theoretical, "'logical™ constructions
of ever-self-escalating Godelian-Russellian 'Iugmi! type’, as encompassed by the immanent, "auto-kinesic', 'self-«quffieben»’, generic
dialectical self-process of the [meta-]finitary 'set of all ["logical individuals” andfinduding] sets.

"Physio-metafractals', modeled via 'Ideo-metafracials’, are exemplified in the third through sixth dialectical models of Supplement
B., models of cosmological ‘meta-evolution’, or of The Dialectic Of Nature', and, within that dialectic, of its component dialectic of
‘human nature'; of the self-construction of the noospiiere; of the human "patch” on, emergent within, the pre-existing biosphere; of
the "meta-hiospherical’ zone or region of human settlements; of incipiently 'humanized nature’ or 'objectified lnunan labor.

Supplement B.'s fifth dialectical model offers a special, 'psycho-historical' combination of the two, namely, a model of the dialectic of
human nature, of human-social 'self-formation’, of human-social 'self-meta-evolution’ which tracks, explicitly at least, only the
dialectic of what Marx termed "'the social relations of production'"; of 'the lnnman-social self-relations of expanding mnnan-society
[induding sucial relations] self-[re-]production’ - leaving implicit the driver of this self-progression, namely, the dialectic of what he
termed "'the social forces of production'; 'the luman-social self-force of expanding Innnan-society self-production’ [sixth model].
The 'self-«atifheben»', 'self-internalization’ waulokinesis» character of all of these 'meta-fractalogenic' dialectical processes can
most easily be illustrated via the following ‘parfial dialectics', or 'antithesis formations' of the third model of Supplement B., all

- A A A 2
corresponding tothe § —3—[§ J-a 08 1-88 -6 -C4 =0§ 1=04 =4 _ 1= [4 =4, 1+4 [NEN]
model of self-movement or «autokinesis» within the generic H.Q arithmetic, and to its general 'historical algebra' for 'antithesis
formations' of ‘meta-evolutionary historical dialectic, namely X = { X p=X{X p= (X )-2 =4{Xx®A{XD>> % X, viz.:
a sub-nuclears —» =4 sub-nuclears } = sub-nuclears{ sub-nuclears » = sub-nuclears 'of sub-nuclears =
¢ sub-nuclears ) 4 sub-nuclears ¢ A{ sub-nuclears p» p = { sub-nuclears ¢ sub-atomics p =
4 sub-nuclears & the i

b. sub-atomics — .+{ sub-atomics » = ub-a;gm!ggq sub-atomics » = sub-atomics 'of §u9;gtomtcs =
4 sub-atomics »° = ¢ sub-atomics & A{ sub-atomics » » = { sub-atomics ¢ atomics p =

{ sub-atomics ¢ the category actualized via the self-internalization of monads of the sub-atomics category »;
c. atomics — .44 atomics p = atomicsq atomics » = atomics 'of atomics = ¢ atomics )2 -

q atomics ¢ A{ atomics » p = { atomics ¢ meta-atomics p = 4 atomics & moleculars p =

4 atomics ¢ the ontologi actualized via the self-internalization nads of the atomics c.

c. moleculars — < moleculars » = moleculars{ moleculars » = moleculars 'of moleculars =
q mngcglgg »* = { moleculars ¢ A{ moleculars » » = { moleculars ¢ prokaryotic-cellulars p =

4 moleculars & the
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Some Basic Product Rule Variants fNEQ@!Q.

oor 'Meta-Dyvoamical' and Their "Gidel N i i . We explore, in the section of Lialectical
Ideography cnttled The Arithmetics of Meta-Evolution, four alternative product rules. We also explore & 'Gédelian’ variant of each of these four
product rules. The latter variants employ 2 subscript rule inspired by "Godel numbering™: by the use Kurt Godel made of the Fundamental
Theorem of ["Natural™ Number] Arithmetic in his Incompleteness Theorem. Godel applied that Theorem to form a unique mapping/encoding of

the formulze of symbolic logic 1 the clements of N. The 'subscripted' function-value p{n) in the Godelian product rule varianss below,
denotes/selects the Nth prime number, for any N € N. for the an-\‘alucs they encode: p(n) = p_. where p,_ denotes the Nith prime number.

Multiplication/Profifeation of New ‘Ontologlcal SpeciesQualities' by Old: Four Basic Variants of the Q) Product Rules.

The following 4 product rules are hasic to those versions of H.Q that [ulfill the ‘meta-evolution equation’, Q. ., = Q_tz =QI01=-IQ1
13 13

and to its solution, the 'ontological species meta-speciation’ or generation equation’. Q_ = Q,,2 = 31 ]z . Given j, KE N, we have -

A

Gl G0 = [ &) B Gies I:

PO

Gkl G0 = [ Gk ® Gicej I:

§k|r §Jn- I ijk- G618 Gy I:
Al 9l = [ ax+ 1.

1. The '«Aufheben» Evolute Product’ Rule: G kD = [ Gk ek,

2. The 'Meta-Catalysis Evolule Product’ Rule: ajl ak 1=1I ﬁ] B ayu I:

3. The 'Meta-Genealogical Evolute Product' Rule: ﬁj[ ak 1 =1 a] B ﬁk B ﬁjq-k I
4. The 'Meta-Heterosis Convolute Product' Rule: ﬁjl[ ik 1=1I ajm 1

e i

'Godelian’ Variants of the Above Product Rules. The four 'Gidelian' variants of these four product rules are designed to accomplish a
partial ‘de-confounding’, or greater distinguishability of distinct ontic interaction-products. from one another. This entails an even stronger form
of the non-commutativity encountcred above in Rules 1 and 2. Tn these Giidelian variants. the 'index’ or subscript of the 'qualitative increment’
portion of a product is a 'Godel number’ encoding the syntax of the ‘'multiplication’ formula from which it arose. As a result, each product reveals,
contains, or records its history of interactions, path-gjjormation, origin, ancesiry, or meia-genealogy in a 'decode-able’, 'dis-entangle-able’ way.
and is thus 'evolute’ in a yet deeper sense.

Givenj, KEN | j <k, wehave:

1g. 'Gdelian «Aufheben» Evolute Product': 3115"] - [4, -am),-'m.;]; 3,}311-[5,! RS |
2g. 'Gédelian Meta-Catalysis Evolute Product': &,[ §1=10I ai E ﬁm T t ak[ ajl -0 akn amixpmk 1
3g. 'GBdelian Meta-Genealogical Evolute Product'- ﬁI[ a1 = aj =g = 3::01%)" 3 % a1 all- [5E5= gmjmk 1
4g. 'Gédelian Meta-Heterosis Convolute Product': ﬁj[ ﬁk 1=1I ﬁpu},x S B ﬁk[ ﬁ,l =0 amj‘ s ¢

Additional Alternative Product Rules for HQ and LQ Beyond the 8 basic product rules defined above, consider the following —

The 'Peano-Successor' Product Rule Version of Q [ ,Q |. By means of this product-rule variani, one achieves an algorithmic

arithmetical syntax which supporls a semantic interpretation to the effect that each successive '[ideo-]ontological category', or
‘onto', dialectically negates ilsell lo yicld its successor-category; that the self-critique or 'self-negatory' sell-reflexive self-operation of
every predecessor-category generates its immediate successor-category. Products of disparate ontos are null in this version of “Q.

there are no 'hybrid ontos' in il. There are no distinet 'uni-theses' in its syntheses, Every successor-onto is a 'contra-thesis' specifically
to its immediale predecessor-onto, as well as to all of its other predecessor-ontos. This product-rule employs a two-argument variant

of the Peano-successor functon', S, in the subscripts of its 'qualitative increment' terms, such that, for any W € W, when the
mutually-multiplied 'meta-numerals’ have the same subscript, W, then the resulting subscript of the 'qualitative increment' term will
be (W, W) = s(W) = W+1. When, instead, the mutually-multiplied 'meta-numerals’ have different subscripts, w, m € W, such
that W = m, then the 'qualitative increment' term's subscript will be zero: S{w, m) = 0:

1

X' =g

[;‘]2 = a ol:aol = ao -] ao B a . ﬁu ] a ; [via a 'meta-gencalogical evolute product’ version of this 'Peano Product' rule];

XY -06,=8) - [§,26,)850a1=40a] - [4,84,0= (4,8, =5 0= (4,24 24,0 - 4,848,284,

x‘V -08,=4,24,)° - [3,%0, 20 )= 404, 7= o, [3,0= 4,04) - [4, =3 =0 )=[3 =4 5]=
[6,=46,=51=06,28,28, 1 - 4,96, 84,84,

Y =[8,=4,%6,24,) - [4,24,53,= 3. J=4 04,184 04)=4,04T=404] -

[4,88,86,84)1e§,=6,=4)=05 24,8608 (4,24, 84)= 4,848,842 -

4,20, 80,840,848, ...
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This 'Peano Product’ rule provides the least-constrained variant of Q for "systematic dialectics”; for the categorial-progression,
pedagogical exposition of dialectical theories of experienced [sub-Jtotalities, «4 la» Tony Smith's account of Hegelian dialectics:
"_Hegel attempted to provide an immanent ordering of the basic categories ... To see this we have first to consider what a category
5. It 's a principle (2 universal) for unifying 2 manifold [a 'many-fold' — F.E.D.] of some sori or other (different individuals, or
particulars). A category thus articulates a structure with two poles, a pole of unity and a pole of differences. In Hegelian language
this sort of structure, captured in some caiegory, can be described as a unity of identity in difference, or as a reconciliation of
universal and individuals. From this general notion of 2 category we can go on to derive three general types of categorial structures.
In one the moment of unity is stressed, with the moment of differences implicit. In another the moment of differences is
emphasized, with the moment of unity now being only implicit. In a third both unity and differences are made explicit together.
Hegel's next claim is that there is a systematic order immanently connecting these three categorial structures. A structure of unity in
which differences are merely implicit is simpler than one in which these differences are explicitly Introduced; and one in which
both unity and differences are explicit is yet more complex still. Similarly, the first sort of structure is the most abstract [that is,
least-specified, or least "determinate” -- F.E.D.], while the other structures are successively more concrete [via additional
"specifications" or "determinations" — F.ED]. ... If a category is in general a principle that unifies a manifold, then if a specific
category only explicates the moment of unity, leaving the moment of difference implicit, then there is a "contradiction” between
what it inherently is qua category (a unifier of a manifold) and what it is explicitly (the moment of unity alone). Overcoming this
contradiction requires that the initial category be "negated” in the sense that a second category must be formulated that makes the
moment of difference explicit. But when this is done the moment of difference will be emphasized at the cost of having the
moment of unity made merely implicit. Once again there is a contradiction between what a category inherently is and what it is
explicitly. Overcoming this contradiction demands that the second sori of category also be negated and replaced with a category
in which both poles, unity and difference, are each made explicit simultaneously Hegsl is well aware that “contradiction” and
"negation” are not being used here in the sense given to them in formal logic. Following a tradition that goes back to Plato, he
asseris that in the above usage "contradiction™ and "negation” are logical operators for ordering categories systematfically, as
opposed to logical operators for making formal inferences. The logic with which we are concamed here is dialectical logic. ... The
“negation” of the simple unity is the moment of difference that it itself contains implicitly. ... But this stage of difference is itseif
one-sided and partial. ... When the stage of difference is dialectically negated, we once again have a category of unity, but now
it is a complex unity, one that incorporates the moment of difference .,. Since a category of unity-in-difference on one level can
itself prove to be a category of simple unity from a higher level perspective, thereby initiating another dialectical progression
from unity through difference to unity-in-difference, we can construct a systematic theory of categories by employing the
dialectical method. In this sort of theory we move in a step-by-step fashion from simple and abstract categories to those that are
complex and concrete, with dialectical logic providing the warrant for each transition." [T. Smith, The Logic of Marx's Capital,
SUNY Press [NY: 1990], pp. 5-7, bold italics emphasis by F.E D] Smith then quotes one of Hegel's own accounts of this
dialectic of categorial cognition: "The determinateness which was a result is itseff, by virtue of the form of simplicity into which
it was withdrawn, a fresh beginning: as this beginning is distinguished from its predecessor pracisely by that determinateness,
cognition rolls onwards from content to content First of all, this advance is determined as beginning from simple
determinatenesses, the succeeding ones becoming ever richer and more concrefe. For the result contains its beginning and
its course has enriched it by a fresh determinateness ... al each stage of its further determination it raises the entire mass of
its preceding content, and by its dialectical advance it not only does not lose anything or leave anything behind, but carries
along with it all it has gained and inwardly enriches and consolidates itself” [emphasis added by F.E.D]. Per this Peano
product’ rule, each successive category is its own 'negalor’, generating its own successor category through its 'selfoperation’, that is,
through 'self-muliiplication’, interpreled as sigmifying ‘self-reflection’. The mutual operation of disparate categories only reproduces the
«arché», for this product-rule, 50’ as its 'qualiiative [non-lincrement' [ [non-Tincremental category. Only self-operation susiains advance.

The 'Prime-Successor’ Product Rule Version of Q [ Q ]. By means of this product-rule version, ‘pon-hybrid', 'self-hybrid', or 'new
contra-thesis ontos' are denoted by 'meta-mamerals', 'qualifiers' with successive prime numbers as their subscripis, whereas 'Tybrid
ontos', except those directly involving the warchés, a ,+ are denoted by 'qualifier meta-numerals' with composite numbers as

subscripts. This product rule employs a 'subscripted prime-successor' function-value, denoted sp[ n), such that, for any n € N, if
N is a repeated-subscript printe muonber, then the 'qualilative increment' term's subscript will be prime, sp{n} =P, with p_,
denoting the N+1st prime number in N. When, instead, there arise mutually-multiplied 'meta-numerals' with non-repeated
subscripts, e.g., N, M € N, such that n # m, then N X M will be the composite mumber subscript of the 'qualitative increment’ term.
The 'qualitative increment' or ‘elevation’ contribution of the multiplication of two 'qualifier sums', as distinct from their
'conservation’ contribution, arises from the operation of each term of the multiplier 'qualifier-sion' upon only that 'gualifier’ term of
the multiplicand 'qualifier-sum’ whose subscript is the 'meristemal' or muximal prime number extant in it [This is but a "prime’
product-rule version of that principle applied in other versions of the @ rules for the multiplication of ‘qualifier-sum
multiplicands' by 'qualifier-sum multipliers' — the 'meristemal gualifier principle' of non-distributive multiplication]. A “prime
sunther”, recall, is a “Natural Number” divisible evenly [i.e, with 0 remainder] only by i#self and by 1. We have, given ;1 = a -

IxX'F -3081-8,2424 =48 9, [via 2 'meta-genealogical evolute product rule’ version of this rule];

si1)
A A 2 A A A A A & A A A A A & A A A A A
e i [o.80.] - [a,Bq)®2q[al=a0a] = [0,8g 80 8q 8q J=[aq 84,8 ﬂ,u{,,l =gEgHEG,;
2 A A F ] A A A A A A A B A a A A A A
X'V =08,28,80.0° - [4,88,241=4,[4,1=4,001=4,06.]1 - [4, ®6,24 =04 84 84, J=
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The 'Generic Simile': How the 'Meta-Analytical Meta-Geometry' of H:Q Provides a ‘Umiversal Metaphor, 'General Analog
Computation', or 'Algorithmic Simulation' for ‘Qualo-Peanic Successions', i.e., for Dialectical Systems-Progressions'. The efficacy
of Q as an 'Aritlmnetic of Dialectic’ — as a '[de]picio-ideograply' capable of 'modeling, of being "'interpreted for', the dialectical
processes of both the «aisthetoi» and the eides — principally depends upon the degree of Q's success in "'capturing
algorithmically, procedurally, and 'ideo-picto-graphically’ — syntactically, as well as semantically - a 'Generic Simile’ or "Universal
Metaphor'; a ‘comprehensive analogy' or ‘qualitative analog-computational simulation’ for the most general features of dialectical
process in nature, including in the human mind, as embodied abstractly in the paradigm of the 'Qualo-Peanic Progression’ sel oul
above. By 'dialectical processes in general' here, we mean to reference the whole genus of self-generating, immanently-driven or
self-reflexively s self-driven, 'auto-kinesic' ymgnsswus of systems and of the associated 'system-onfology' mtended by the

'meta-evolution', mta-dyuamzs ‘meta-systemasis', and 'onfo-dynwmasis’. This section of Supp]'emmt A is

scheduled, in later editions, to summarily exp]cn the ‘mela-smalytical meta-geometry of the Q "arithmetic™, ™algebra™, and
“calculus'"; the 'ideo-pictograply’ of the Q rules-system for its successive, LQ, ,Q, gg and !Q 'ideo-onto-logical species', in
terms of the fitness of their respective 'mela-analyfical meta-geometries' to serve as a generic, algorithmic, 'computative’, and
'purcly-qualitative’, "ideo-pictographic’ mmiversal metaphor for dialectic.

'Re-Constructive' and 'Pre-Constructive' [Predictive] Modeling Using the 'Intensional-Intuitional'. Heuristic Algebra of "Q The

Q arithmetic, and its a, 'assigned' or 'mterpreted’ for a given modeling application, i1s 'semuntificd’ via the connotations of
N gne Uiy & 8 app:

‘abbreviative' or "syncopated’, mnemonic symbols associated to its generic symbols. The MQ calculus is, in that sense, an

"intuitional"', "intensional"', and "heuristic’, rather than an "'extensional’', calculus. Its symbols represent the 'intuitive
intensions' or 'mearungs' of, rather than "extensions"' [exhaustive list-specifications of the elements or attributes of] the categories
which they denote. The generic structure of, for instance, the evolute-product-rule variants of the Q arithmetic/algebra, encode

and codify general principles, typically unnoted in their full generality, that may describe a vast dlverﬂty of historical processes,
located within many different scales of the 'femporal fractal structure', or 'diackronic meta-fractal scaled self-similarity
structure', of the 'Peanic' cosmological 'consecuum-cumulum'. Examples of such general principles of 'dialectical analogy' include:

(1.) the "“'original accumulation } 'reproductive accumulation’' principle; (2.) the "'formal subsumption" 4 "real subsumption"
principle, and; (3.) the "'uneven and combined [hybrid"] development’ principle Cognizance as to how each of these principles
plays out in terms of the H:Q syntax may often lead to insights toward formation of hypotheses and models able to 'reconstruct’
remote epochs of the history of humanity, and of the cosmos generally, otherwise virtually inaccessible, not only, of course, in terms
of direct observation, bul even in terms of otherwise readily-tiscernible 'mediated’ or indirect observations of contemporary
consequences of those past epochs’ activily, conserved into present. The "original accnmulation™ % ‘reproductive accumulation
principle will, in Supplement B., be illustrated, to demonstrate this dimension of the scientific utility of the !Q language, using the
“original or “'primitive" versus 'reproductive’ accumulation of capital, and of prokaryotic "living organisms". If the H.Q
‘algorithmic-heuristic' can shed light back upon the past, for model-based, ‘refro-diciive’ re-construction of the structure of past
'meta-states’ of the cosmos, can it also, by the same — or a similar — token, cast light ahead, for the model-based and pre-dictive
‘pre-construction’ of future ‘'meta-states' of the cosmos, likely to arise if the actual "self-iteration’ of the cosmic ontology continues
along its "'fime-honored" 'meta-fractal', ‘«auffieben»'-/ 'self-internalization'-generated, dialectical course? One can mechanically
iterate forward the heuristically-represented ontology of any given EQ—fm'mu]atea:'[ universe-of-discourse, about as far beyond the

recognized representation of its present ‘'meta-state’ as one might wish, exploiting the mechanism of the !Q algorithm. The

capability to interpret the meaning of the new symbols generated from the old in that way, denoting never-yet directly-experienced
'meta-states' of that universe, is quite another matter. If one does not iterate too far beyond present experience - say restricting
one's ambition to the next epoch alone, hypotheses as to the possible future may be evoked by this 'heuristic-organonic algebraic
method, of 'solving for the successor system’'. One such candidate hypothesis is a 'heuristic derivation' of a relatively detailed,
concretized concept of the next "social relation of [human-sociely self-re-|production’, successor to the capital-relation, as the next
subsuming organizing principle of human society, namely, 'the social relation of generalized equity, with 'externality-equity’ as
«archés, seeding a succeeding social [re-]formation which we term 'Equitism' or 'Equitarian Society'; 'solving' the partial dialectic:

Capitalism — ¢ Capitalism » = Capitalism¢ Capitalism p - Capitalism 'of Capitalism - ¢ Capitalism »* =

4 Capitalism ¢ A{ Capitalism » p = { Capitalism ¢ Meta-Capitalism p = { Capitalism ¢ Equitism }.

'Eqniﬁsm' is both a collective-property, public-property instantiation of the Coase Theorem, and an ulhimate fruition of the "'equify’™
or "'equitable jurisprudence"' tradition of law, in contradistinction to the common law and statutory law traditions. 'Equitism’ is an
immanenti-/self-expansion of joini-stock-company stockholder democracy principles, inherent in the capital-relation, to encompass
the ‘institution-ization' of generabized, comprehensive "'stakeholder democracy’™, starting with constitutional recognition of a new
ontological artegory of equities, ‘extermality equities’. Ethsm generalizes core, capital-equity logic lo encompass economic
democracy, starting with public, democratic econo-political governanee of capitalism's externalites. The 'Equitarian Reforms' are a
‘constitutionalization’' and 'juridicalization’, inlo social law, of an immanent critique, or self-critique, of capital, theoretical and
practical. The institutional infrastructure of generalized equity is a scaled self-similarity structure, a 'syndironic mefa-fractal’, of
economic governance bodies, based in puH:dy—eILded public directors, serving in the second houses of local bi-cameral boands of
directors, the public stakeholders' «camera» or externality-equities «cameras in all local enterprises with sufficient externalities
impact co-managing, with the traditional, internality-equities board, the 'externalities budgels'/operating plans of each such
enterprise, with constitutionally and legislatively ceded co-authority to do so, ‘adjudicate-able'/'arbitrate-able’ in case of deadlock.
Arising therefrom, perhaps, at first, as extra-constitutional "NCOs": local, regional, national, and, eventually, global, base-clecied
associations of public directors, coordinating externalities social management policy at 'mefa-enterprise’ levels, constituting a fourth,
‘econo-political', branch of government, in sustained 'quadruple-power' with «aufheben»-conserved [ transformed executive, legislative, and
Jjudicial branches, with checks-and-balances between every pair of branches, for a human-geographical 'de-abstractification' [ re-determmation
containment’ of abstract capital; an «auflieben»-conserving/-negating real subswmption of the capital-equity or "infernality-equity
relation, its markets, and its "'market failures", within the democratized relations of production of the gencralized equily relalion,
including all of the new ontological classes of 'mon-internality-equily' emergent from their "externalily-equily' «archéx» [fifth model].
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Transition to Supplement B. Supplement B. of this primer presents dialectical ideography in use, via the construction of distinct
ideographic 'dialectical models' of both conceptual & physical dialectical processes, expressed in the algebras of either Qor ,u = g

1. An!Q model of the "Historical Dialectic’ of human intellectual history — of ""The History Of Ideas™ and of ""Ideclogies™ - in
the sense of the dialectical, «auflieben» / evolute self- pmgreasinn-of-cmgmc of the fundamental fields / disciplines of human
intellectual inquiry, beginning with ‘Mythopoeia', or M, as «archés, thence progressing/‘meta-fractally self-iterating’ through
formalized 'Religion’, or R, 10 ‘Philosophy’, or P, to §§ignce‘ or S, plus their hybrids, on to 'Psycho-History', or ¥.

2. An H.Q model of the 'Historical Dialectic’ of '18th Century, mainly French Mechanical Materialism' and ot '19th Century, mainly
German Diglectical Idealism', leading to the Marxian/ Engelsian/ Dietzgenian synthesis.

3. A 'Taxonomy Level 1' ,Q model of the Historical Dialectic' of 'Natural History' itself, as a whole; i.e., of the 'Dialectic’ of the
Cosmological «Physis» — 'The Dialectic of Nature' itself -- as a 'meta-organic’ dynamical and 'meta-dynamical' totality.

4. A Taxonomy Level 2' ,Q model of the Historical Dialectic' of Human-Social Formation — "The Dialectic of Human Nature',
from the view point of the historical-ontological self-progression of 'human socio-econo-political demography’; a model of
human social formation as a self-progression of human-social formations, grasped as 'mela-geological' geographical formations.

5. A Taxonomy Level 2'  Q model of the Historical Dialectic’ of Human-Social Formation — "The Dialectic of Human Nature',
from the viewpoint of the historical ‘meta-evolution’ of "human-social relations of [human society self re-]production’.

6. A Taxonomy Level 2' ,Q model of the Historical Dialectic' of Human-Social Formation — "The Dialectic of Hignan Nature',
from the view point of the historical 'meta-evolution’ of 'human-social forces of [luuman society self-re- Jproduction’, grasped via
the psycho-historical order in which humanity is able to appropriate the ontology of nature gencrated m the pre-nonan{oid]
epochs of 'Cosmo-Auto-Genesis'/ Dialectic Of Nature', which recapitulates the order of emergence of that ontology in reverse.

7. An g model of the "micro-¢conomic®, 'micro-histerical dialectic’ of the 'meta-evolution’ of a capitalist firm /“individual capital”.

8. The '[Meta-]Finitary Set Of All Sets 'ldea-Eventity' as General Paradigm of Dialectics, and The Immanent Critique of Set Theory.

9. An "Q model of the 'Categorial Dialectic’ of Baok One of Hegel's « Wissenschaft der Logik», "The Doctrine Of Being".

10. An model of the 'Categorial Dialectic' of Volumes I - 11T of Marx's «Das ital»: "A Critique Of Political Ec ks
gorial Das Kupital tique Of ononty’

11. A model of 'meta-Gddelian'/'meta-Platonic' /'meta-deductive' 'Meta-Axiomatics' -- of the 'ideo-mela-cvolutionary' dialectical
self-progression of Axioms-Systems, driven by the ineluctable Godel self-incompleteness of each Axiom-System, arising as the
immanence of Diophantine-number-unsolvable Diophantine equations within the language & mumbers-ontology of each such System.

These models are all excerpts from a planned [meta-]s lfystouuht. compendium of dialectical models, the Em:'gdomdm Dialectica.
Encyclopedia Dialectica is envisioned as a new kind of repository of human knowledge, in which each "topic’ or 'entry’ is defined
and 'modeled’ not only narratively, or rhcnwgmnucaﬂy‘ but also "ideo-picto-gram-ically', that is, in which cach 'ontological genus'
of '[ev]entities’ covered by this Encyclopedia, together with its principal ‘ontological species and sub-species’, is described via a
'[meta-]systematic dialectical', categ&nal—progxmﬂn expository spectrum of increasingly-complex, increasingly-concrete,
increasingly-specific, 'historical-dialectical models' — '[meta-]dynamical’ and ‘[meta-]evolutionary’ — cast in each major language
anising in the 'meta-systematic dialectical' progression of systems of dialectical ideography, such that each such successive
‘historical-dialectical' model provides representations of: (1) a reconstructed genesis of that eventity-category; (2) its present
‘[meta-]state’; (3) its 'preconstructed’ future ‘[meta-]states’, and; (4) its interconnexions with all other covered categories of
eventities, to the extent of current comprehension, and of the descriptive capacity native to each successive dialecticul ideographic 'language’,
and in which the presentations of these ‘[ev]entity-category' dialectical models are ordered in their natural-historical order of
appearance in the natural history of this cosmos. The degree of our fulfillment of this plan — the remoulding of manifold research
notes, drafts of special-topic monographs, and separate treatises into the integrated whole of this Encyclopedia -- will depend upon
circumstances. It is a work that cannol be completed in any case, but which may be readily taken up, in the luture, by others so
moved, in «aufleber» relationship to the partially-completed contents, criteria, standards, and methods left behind. We have
provided herein, on the following page, a Table of Similes' juxtaposing four of the central 'historical-dialectical' and
'metasyslemalic-dialectical' models of Dialectical Ideograply, and of Fncyclopedia Dialectica, as a preview of the applications to
be found in Supplement B. Background on the notations employed in these models is provided below. Model #3 addresses The
=T
[Historical] Dialectic Of Nature, at taxonomy level 1, as summarized 'meta-temporally’ via the 'self-iteration’ formula { :r.l'_l. )2
The 'pre-subscript’, in this case, 'V', denotes the "All'; the cosmological totality. The 'pre-superscript’, 1, denotes "taxonomy level one’,
the universal level. The symbol 'vn' intends the «arché» ontulogical category of "pre-puclear particles", e.g, "'mesons’™, plus
everything else extant from that epoch of cosmological 'meta-evolution', and before, even if unknown to present science. Model
#5 addresses The |Historical] Dialectic Of The Hwman-Social Relations Of Production, at taxonomy level 2, as summarized via
i1 : s .
the formula ¢ :ﬁ }: . The 'pre-subscript’, N, restricts the wuverse of discoure to a particular category within level 2, namely, that of
":rl‘_l', the level one ontological category of ‘Dumanity’. The 'pre-superscript’, 2, denotes ‘taxonomy level two'. Thus ’:’ as a whole
designates the first level of ontological sub-categories within level 1 ‘onto’ :}_1. The symbol :A_ intends the =arché» socio-ontological
category of the social relations of human-societal self-re-production, namely that of the 'nearly non-production Appropriation of raw
products of nature by [proto-|humans', with minimal human improvement for human consumption/'use-value-added'. The two
'‘Meta-Systematic Dialectical Models' of the conceplual 'meta-cvolutions' of systems of arithmetic are principally addressed in the
book Dialectical Ideography - in ils Part 11, for 'The Historical Dialectic Of The Standard Arithmetics', and in its Parct ITL, for 'The
Meta-Systematic Dialectic Of Some Non-Standard Arithmetics'. The denotations of the specific symbols N, W, Z, @, and R, used
in the former model, for the standard arithmetics, have already been suggested above. In general, we use symbols of the form é to
denote the richer, vaster-in-scope 'first-order’ specifications of the rules-systems for arithmetics [of the corresponding mumber-spaces,
denoted by symbols Itke X], which, being 'Godel-incomplete’ only syntactically, encompass "Non-Standard Models", and symbals tike X
to denote narrower, 'first-&-higher-order’ specifications of the corresponding arithmetical rules-systems, which encompass only
their "Standard Models" — at the cost of ‘complete’ Godel-incompleteness, both syntactical and semantical.
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