Discovering Whole -Qualifier Space ( Q) via W-Cum Space (C )

(OR: What a difference including an “origin-element” mes{

by
Joy-to-yoU

About this Brief: The purpose of this F.E.D.* “Brief #6” is to erttheN-Cum (Cn)
and \Q co-discoveries by invoking an “origin” elemerf€( = o) for their spaces, to
obtain theW-Cum (Cw) and,,Q spaces. Surprisingly, thigigin qualifier is like bothO

(under+) and1 (underx) in theWhole Numbers! The inclusion &, then becomes the

basis for expanding thisWhole-Qualifier” space to the co-discovery of “Integer-
Cumulation” and “IntegemQualifier” spaces (the topic of our next brief). ndgthetopic
qualifier qo is seen as a unique “BooleaqUalifier, which may be “assigned” to
represent a “topic” ontology. An appendix exploresys of quantifying the
“definiteness ofjualifiers,” with qo being regarded as the “least definitpialifier.

Overview of “Brief #5” and the “Origin ” ‘Cumulum ’ or qualifier
In F.E.D. Brief #5, Discovering Natural-Qualifier Space (NQ) via N-Cum Space

(CN)", an exponential-type of isomorphism is used t@rtreeNaturals ontdN-Cum
(Cp), @ “Cumulation space” of idea set-numbers. Using thdogdiferential operator
on elements of thispace, we “co-discovereMaturalQualifier space(NQ) and its
addition and multiplication rules, or “axioms”. Bhprocess of co-discovery answered
several “early questions” often asked by both oEh&:D. readers, and by this author.
This process is now extended by asking a furthestipn:“Can we construct a
cumulation X, such that, for anp in N: X+ C, = C,?”, or “Can we construct aiX,

suchthatX = C,~ C,?" (If so, wouldX = C,,~C, = {}, the null-set? See last
subsection oAppendix A2.)

In Brief #5 we defined], as the differential of theth cum ulation:

an:=0C, =Ch~Ch1 = Cn = Ch1 +0C, = Cp1 + Qn,

and defineddC; := C;. This implies that, fon =1, we'd haveC; = C1; + 0C; =
Co + Ci. So, forn =0, Co (withoutunderling would be such aK. Therefore, we
postulate that such at= Cy exists, and that its differential is defined aglit (as also for
n=10C; = Cy):

“Origin- Cum/Qualifier” Existence Postulate There exists aarigin (or null)

cum ulation, Cq := (Ql)o, ororigin (or null) qualifier, qo := 9Cy :=Cy, less

“definite” thangi and such thaEy + C,, = C,,, for everyn in N.

Using our linead onCp + C, = C,,, we see that it follows immediately th@Co + dCn,
=dC,, or thatqo + g, =0, sincegk := dCy for anyk in N O {0}. Thus, our implied
addition ofgualifiers now allows another “amalgamated sum” teesil, + dn = dn,
namelyd, +qo = dn = Jo +Jy.

We now can expand boN-Cum (Cy) andNQ by appending this new element to
each, just as is done when expanding Mattiral Numbers” to theWhole Numbers”:



In Quantitative space, Th&WholeNumbers:=W :={0} O N ={0, 1, 2, 3,...};
In Cumulation space, Th&V-Cumulations := Cy, :={Co} O Cy ={Co, C1, C>, Cs3,...};

In Qualifier space, Th#Whole Qualifiers  :=wQ :={qo} O NQ ={q0, 41, 92, d3,---}-

We now study the interaction of the n@iitmulationCgy and the nullgualifier g with
other elements in their respective spaces, uneéarrdspective addition and multiplication

operations. Figuré illustrates the “appending” of this eleme@{ = (o, to these spaces.

We first extend our isomorphism (used in Brief #5L,,: W - C,,, where
exQ(w) := (C1)" :=C, for allw in W, and wher@xQ(0) := (C1)° := Co.

We then observe th&g under the extendedCum x” rule behaves a8 does under
+ in theWholes:

exQW+0) = (C1)¥ x (C1)° = Cw X Co = Cuso = Cu, for allw in W, &
for all Cy in Cy.
Thus,Cp =id(Cum x), orthe “origin-cumulum®, is the multiplicative identitjor C,!

Co as a “Line/Point Cumulatioh: In Brief #5, eachC, := exQ(n) := (C,)" was viewed as a
“cumulative qualitative area” analogous to “quaattite area unde2' on thet interval [0, n]”, or

C, was viewed simply as the image of the paginof N, just as we now assunfg, to be the

image of poin0 of W. Yet, in Figurel we depict theCumulationCy as a ‘1-D line-segment, or
0-D point” rather than as &D area”. Why? Briefly: To answer, we might instehihk of each
C, as the image of [part-open] interv, n] of the Reals, rather than of the point In this
way, forn > 0, C, is a2-D image of al-D interval (O, n], butCy is a “1-D line-segment”
image of a 0-D closed point interval”:[0, 0]. In our next brief, ouorigin Cum, C,, will be
used as a pivot “point” or “line”, one that is altfee origin to anothe€Cum space, viz., the
“opposite” or “complementaryCums to the Cums of Cn. The reader may also regard this
“point/line” aspect as a temporary reason Wyyis notunderlined while the othéZ, (for n > 0)
are_underlinerthe real reason is given in th®te onCy = o hot being underline¢below).

Figure 1: Appending of Co = (o to form the W-Cum (C,,) and,,Q spaces.
ot .




Next, we examin€y’s behavior unde€,y’'s extendedt:
Cw+Co = Chmaxwoy = Cw, forallw in W, i.e., for allCy, in Cy.

Thus,Cp =id(Cum +), orthe “origin-cumulum” is_alsathe additive identityor Cy!

That 9d(Cum x) = Cy = id(Cum +)”is an amazing result, because such a
result isimpossiblein the mathematical system that is called an ‘talgie field”,

such as th®uotient numbers (Fractions) or tReal numbers, or even ti@omplex
numbers for that matter! As proven hereAppendix Al, such a result is possible
if and only if ‘A + A = A for all A in S, anassociativedistributiveSystem with
id(+), id(%), and[-id(x)]’, as is the case in both the space ofMie&Cums (C,), and
in ther space.

We now confirm thatitl(X) = qo¢ = id(+)” for the extended andx on ther
space elements:

Jo+dw = duw, for everyw in W, and for evergy in WQ (shown earliey,
and, for allw in W, and for allg,, in WQ we have both products [commutatiaehis caség

g.quO = q0+g_0+w = q0+g_w = g_w
and

JoXdw = dw * Ow+o = QOw + Qw = dw.

Thus,id(X) = go = id(+), orthe “origin qualifier” is both additive&
multiplicative identity elemerin WQ !

Note on“*OQw” space It can also be shown (as is done in the apperdit Brief #4) that] is

also the additive and multiplicative identity elemenin all of W-basedOpen Qualifier space,
“0Q,,", the set or space of all finite sums (and progluaif elements fromWhole-numbers

qualifier space Q). Furthermore, it can be shown that because ofbheavior of its only

“amalgamative sums” with its otherwiseon-amalgamative sums”, the operation is “associative”
in OQ,,., butx is not. Mathematically, this says th&Q,, is “closed” under+ & X, and that
<OQy, +> is a “commutative monoid.” AlthouglDQ,, is operationally “closed” for the & x

operations, we regarddQ,, as “open” in another sense -- “open” to countlggssible
“interpretations” of any product or sum in its mangdeling applications!

Note onCq = (o not being underlined The reader may have appropriately asked, “Why &ither
Co or qo underlined as are the otheCumulations andgualifiers?” Underlining ofCumulations

and gualifiers indicates theifcontra-Boolean” nature, i.e., thal, x g, -1— d, for all n of N.

However, forCy, and forqg, thisnot the case, sind€q X Cy = Co+g = Cp, andgo X Jo = (o +

Jo+o = Qo+ Qo = (o. So0,Coandqg are “Boolean”:Co2 = C andqo2 = (o. Hence neither
is underlined.

Jo: Its Meaning , Interpretation , Name; Interpreting n+0, = n & Jn—Qn =7

But what mightgo mean in terms of any assigned “ontology”? We agaimsult our
quantitative analog, zer Zero isid(+) for theWhole numbersn + 0 = n for
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everyn in N. Zer0 represent§ units of some “topic unit” for the topic to whidts
number space has been assigned, @.gnits “of apple” in a number space assigned
to represent apples. In essence) zeames the “essence or topic qualityin a

“space ofxs”. Actually, it may be easier to identifys successorl, as

representing, e.g.1“apple unit” in a “space of apples”.

Similarly, with qualifiers, it may be easier to identifyy’s successoqi, as
representing “thérst “kind of being” (ontology) for @yenusof applegualities” in a
“space of ‘applespeciegkinds of being]”. Theng would represent “the
essence/topiof X = ‘apple kinds of being’,” othe ‘null ontology’ forX = apples
Just ad represent® units of someopic-unit(e.g.,x = apples), so doej, represent
the topic-essenaef ontologyX (e.g., about apples). In either case, to thisawiit
seems appropriate to lalgp as the “originqualifier”, but it also seems a terrible

misnomer to use the term “ngjlialifier” in reference to the essential purpose of
such a “noble number”!

However,qo isa “null qualifier” in that has “null effect”, undet or X, upon any other
gualifier, and may appear to be like the “null sefti.any sumgo+U =U +qo = U;

in any productgo XU =U xqo = U, soqp seems to say: “Yes, | recognizelyas
being of the same topic ontology, therefore | suppaJ and always let yio be yaJ in any
interaction with me.” (At leastthoughtl heardqo whispering that to one d&f!)

Because each name below sheds a different ligldgsbhmeaning, this author
uses/accepts all of the names below as namegdor *

origin qualifier, zeroth qualifier topic qualifier, essence qualifier, null-qualifierull-ontology!

Next, we observe that Zets theonly quantitative number having the propedty- 0 = 0,
whereasveryqualifier has that propertyd, + dn = dn. Zei (or anyqualifier) cannot
gualitatively augment itself, or “aggrandize itsglfia +. In its subtractive form0Q =0 = O,

Zero can “give herself away” and still be HAhole O-self. Is not this true for ideas?Giving
away an idea, onfs an “idea-creator’/*idea-interceptor) can still hold it! Thus sharing an
idea, we still retain it! Since eaclg is like an idea-set, it's no surprise tligt+ dn = dn.
This property reveals eachy, capable of producing endless copies of itself withe one
amalgamative sum that it is! In essence, &pcis “a potential infinity in a finite ““one™"!”

Finally, we may inquire intq,Q “subtractivity”: I1Sgn —dn = Jdn, Orisdn —=dn = (o?

Or, equivalently, i€, — Cn = Cp, orisCp + C(—n) = Co? We shall address such key
guestions in our next brief, as we attempt to gconspossible “Intege€ums”, and
“IntegerQualifiers”, under theix and+ operations.

Updating Relationships
Figure2 summarizes the functional relationships amWigC,,, ande, via function

inversegy( ) andq (), exQ() andloQ( ), andd( ) and]( ), as was done in F.E.D.
Brief #5. It also depictsOpenQualifier space” as containing both tBg, spaceand
ther space, sinceQQ space” is the space of all possible sums (incudin
‘idempotent’ or ‘single-element’ sums), and produethich arise frongvg gualifiers

under addition and multiplication. (Indeed, perhdD$§) space” really is “like a bunny
rabbit's head” because: “There are a lot of ‘sub&tiveen the bunny’s two ears!”
Enough to constitute a monoid.)



Figure 2: Relationships of W, C,,, and ,@ via q(), 4 (), exQ(), 10Q(), a( ), and [( ).

Appendix AL, herein, proves that, in an associative and digitie algebraic
SystemS, withid(+), id(x), and[-id(x)], A+ A = A (for everyA in S), implies
thatid(x) =id(+), andvice versa In Appendix A2, also herein, we speculate
about the nature of --

Ch = (C)" := C1 xCy x... xCy (ntimes)
-- as a number und€lum X% multiplication, including about the nature of --

{Ch} = {C1}" = Ci{X}C1{x}...{X} C1 (n “set-crosses”, forming sets of
“orderedn-tuples”).

This construct has implications for the origjnalifier, and also suggests ways to
begin quantifying the “definiteness gtalifiers,” with qo being regarded as the
“least definite"qualifier.

Summary

By simply “appending” a “zé)-th” element Co = qo), to theN-Cum (QN) andNQ
spaces, each is extended (along with tkeind+ operations) to obtain tHAI-Cum
(Qw) ande spaces. InOpenWhole-Qualifier” space,@w, this origin element

is shown to behave both similarly to the way thamgitative ©” (under+) does,

and also similarly to the way that quantitatii& {underx) does, irfWhole number
space. Thugjp is a unique “Booleaqualifier”, which serves as the “topic/essence
gualifier” for ontologies represented by, or assijbe ther.

Next, Co = o becomes the basis for expanding thaAtle-Qualifier” spaces, and
for co-discovering “Intege€um ulation space” and “Integepualifier space” (the

topics of our next brief), answering questions sastiWhat is C_n +Cn ?”
And | first thought that we weren't adding mucthQtoalifier spaces by addingo.

Was | ever mistaken!

-- Joy-to-You(July, 2012)
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Appendix_ Al -- Proof that ‘id(X) =id(+)" ina System S <
‘A+A = Aforany Ain S
Let <S, X, +> be anassociativealgebraic system wheremdistributesover+, and wherein

anid(+), id(x), and arf=id(x)] exist, such thatid( X) is anadditiveinversefor id( x), the
multiplicative_identityelement irS. The following then holds:

Theorem: id(x) = id(+) < A+A = AforanyAinS.

B-Proof for id(x) = id(+) = A+A = AforanyAinS.

The existence and definition taf(+) imply that,in particular, id(+) +id(+) = id(+), for A =id(+) in S.
Then, for evenA in S, we have, given thatl( x) = id(+):

A = A x[id(x)] [by definition ofid(x)] =

A x [id(+)] [ substitutingd(+) forid(x)]
A x[id(+) +id(+)] [by definition ofid(+)]
A x[id(+)] + A x[id(+)] [ given‘distributivity’ of x over+] =

A xJid(x)] + A x[id(x)] [ substitutingid(x) forid(+)] = [by definition ofid(x)]:
A+ A = A [by ‘transitivity’ ]. Q.E.D.

Proof for A +A = AforanyA inS [given=id(X)] = id(x) = id(+).
For the special casA = id(X), the givergeneral casé + A = A implies that:
id(x) + id(x) id(x), sinceA + A = Atoo forA =id(x) in S,
= {id(x) + id(x)} + [-id(x)] id(x) + [-id(x)], by adding[—id(x)] to both sides of the equation
given immedigtabove,

id(x) + [=id(x)], by ‘re-associating’ LH sidfésum term}
[givetassociativity],

id(+), givenid(x) + [-id(x)] := id(+),

id(4), by definition ofid(+), applied to the

LH side of the equationmediately aboveQ.E.D. i

= id(x) +{id(x) + [-id(%)]}

= id(x) + id(+)
= id(%)

Appendix_ A2 --“Is ‘Cp’ a ‘number ’, a ‘set’, and/or a ‘set-number '?”
0 Answer : “All of the above! "I

In this appendix, we speculate about the natutheofnumbelC,” defined under Cum X" multiplication:
Ch = (C)" = CixCy x... xCy (n times),
versus the nature of the “$8t”, or { C, }, under “set-cross” [“Cartesian Product’] multiglteon, {x}:
{Ci}" = G {x} Ca{%}... {x} Ci (n “set-crosses”).

Let us, for a moment at least, redefldgas connotindpothits set and its number aspects.
First, we have the iterative “differential” and ‘titive” forms:

On = 0C, = Ci~Chu o Cp = Cny +0C, = Cha + Qo

Key role fordC, and the “set-cross” product rule:
So, let’s first (and rather “naturally”) define tdéferential incremen®9C, = C, ~ C,1, as:

Q0= 0{Cn}:= 0{Ci}" = 0{Ci{x}Ci{x}... {x} Ca} (n “set-cross
multiplications” yielding “orderedh-tuples”).
Then let's define the entire “set-numbet, as:
Co = Cpiounion HCi}" = Coi {#} Cn} = Cu {#} {Ci}"

This “construct” is chosen because it uses thettagtive difference equation'’@dC, :=
C, ~ C,.1, to define the differential increme@C, := g,, in terms of the “set-cross”
product{ C; }". (This process seems to impart an “automatic cerifptation” of the initial
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Cum-ontology (C,) set into an “ordered-tuple” of itself (a kind of “autokinesis”?)! Then
to define the actual “set-numbef,,, we “add back” the previoyS,, 1, thus ensuring its
“subsumption” intdC,! So, using{...)’ as our notation for “ordered-tuples”, if --

C. :={ p finite ‘logical elements’} := { €1, €, ..., €, } with p = p* logical elements, then
we obtain a set of “ordered pairs”, i.e., of ‘oE@2-tuples’ --
{gl }2 = { ell eZ, e ep } {x} { el! eZI e ep } = {(ela el>! <ela ez>| <ela e3)l ey <ela ep>}
union
{<eZI e]_), (eZI ez): (eZI e3)1 L | (eZI ep)}
union ... union
{(ep, e1), (ep, €2), (€p, €3), ..., {(€p, €p)}.
So, the “order” or “size” of C; }*isthat oft{ { C,}°] = p2

Next:

{C1}¥® = {{X1, X2, X3), such that eacky isinC; = {€1, €, ... €}, for eackk in {1, 2, 3} },
so that the “order"fo€; Y3 is that of #[ { C;1}}] = p°.

Or, generally:

{C1}" = {{X1, X2, X3, ... , Xn), such that eacky is inC; ={e1, €y, ... &}, eachk in{1, 2, 3, ...

wit C1 }" having #{ { C:}"] = p" elements.

Exploring measures of individugualifier “definiteness?” Def( ) andlog ,Def( ).

Such a construct allows us to begin quantifying“tediniteness ofjualifiers”, using the
“order @#( ))” of the differential set, := { C1}". Let us re-label our functiot( ) as
Def( ), a qualo-function frongualifier spacq g, } into quantitative spadep” }:

n n

Def(dn) = #(dn) = #({C:}") = p". orsimply: Def(g,) = p",
(a quantitative measure @f,'s “ qualitative definiteness”).

This means thdDef( ) can be used to “naturally” define thgualitative ordering” —+ ) of { g, }
in terms of the quantitative ordering() in{ p" }:

Ok — OUm = Def(ax) < Def(dm) = p“<p" < k<m [givenp >1].

Under this definitiong is regarded as “least definite”, witi'definiteness ofj,” = Def(qo) =
Def({C:}°) =p® =1 <p¥, givenp > 1. This, in turn, implies that the “initial ontolg g, via
its “interpretation”, must consist of at least tlegical elements (alternatives?; “intra-duals”?),
otherwisep = 1, and evergualifier, g,, would have equal “unitary definiteness”, sii2ef(d, )
=p" =1" = 1

Def( ) is only one such quantitative measureoélitative definiteness. But, to us (to me at
least),Def( ) seems, intuitively, to give “too large a valuet this “definiteness”, as it
increases exponentially, p§. Perhaps we desire a “more moderate”, or “lin¢arh),
measure. This is easily accomplished by simplintalog () of Def(a, ):

log,(Def[an]) := logs(p") = n,orasone compositédg ,Def( )” function:
log,Def(gn) = n.

Actually, the triple composite functionldg ,Defd( )" ( log pDef( ) acting after the

operatord( ) acts on &, ) maps the set of wholeumulations, W-Cum, ontoW
isomorphically

log,Def[ d(CkxCrm)] = log,Def[d(Ciim)] = log,Def(Qum) = k+m
= log,Def(ax) + log,Def(an) = log,Def(aC«) + log,Def(aCn),
so,

log ,Defd(Cx Cr) = log,Defd(Cy) + log,Defd(Cn).
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Thus,log ,Def( ) orlog ,Defd( ) offer us interesting alternatives as quantitatheasures
of gualitative definiteness.

A “full circle” relationship of functional composiin: Def( ) andlog ,Def( ).
One cannot help but notice that all of these coiitipas of functions, taken together,
interconnect to form a “full circle” relationship:

k = log,Def(ay) = log,Def(dC) = log,Defd(Cy) = log,Defd] exQ(k) ] =
log .DefdexQ(k) = idy(k),
or,
log, Def dexQ() = idy(), the identity element (oNl) for the “composition of functions” operation,
=log,Def() = [8exQ]() = [exQ]71al™() = 10Ql()
=log,Def() = 10Q[()

(such that =" as used above denotes funcfah“equivalence” or “identity”).

This last equation is an “identity” (equivalencg)definitions of the functions, each function agtion
wQ space elements. It expresses two “views” (sintidahe way in which Maxwell’'s electromagnetic

field equations do, as discussed by Thomas K. Simpshis new bookNewton, Maxwell, Marx):

Viewl: log,Def(ax) = logp( p“) k; this mapping isrom ,Q through{ p*} ontoW;

loQ( C«)

view2: 10QJ[( ax) k; this mapping isrom,Q throughC,, ontoW.

Possibly arfAstonishing Result”
We have saved for last what maydg most astonishing findingWWe must now interpret

‘Def(qo) = p° = 1’ as asserting that the “null ontologyo, has exactlpne*“logical

element”! But, wait a minute! Isntjo supposed to be like the null sgt}, which has A

elements? (Note théng p,Def(qo) = O, however.) Rather than hastily “re-defining” the
generalized “order function”, on/g, to be Def(qo) := 0, let's consider simplaccepting

its implication

B The “set-number’qo hasl logical element, perhaps one which is somehow 6unted” and “unseen”!

This would make sense if we regarded
do = qo+{Ci}° = qo+‘Ciun-crossed withitself = go +{Ci{} C1} = do+{do} = o
-- a set containing itself 1?

This is the enigma we are left witfhat the origingualifier “set-number” may have one

“unseen logical element” within it — itsélfAnd this makes complete sensqfis to “contain”
the “essential idea” or “topic” of the entire assg ontology, of which it is the “originli]

-- Joy-to-You !

*F.E.D. = Foundation Encyclopedia Dialectica __, authors of the book

”

A Dialectical “Theory of Everything " —
Meta-Genealogies of the Universe and of Its Sub  -Universes :
A Graphical Manifesto , Volume 0: Foundations .

Websites providing free download BfE.D. “primer” texts include --

www.dialectics.org andwww.adventures-in-dialectics.org
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