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Abstract: Using mathematical techniques to model one of the most simlgstic of
human linguistic processesit is rationally predicted that within the nonstandard
physical world there exists a force-like (logical) operato S and an entity w® such
that  Sfw% sequentially generates each of the Natural (i.e. physicalsystems
that comprise a Universe. This scienti c model shows specically that within the
nonstandard physical world the behavior of each Natural wold Natural-system is
related logically. Further; the model predicts the rational existence of a single type
of entity within the nonstandard physical world's substrat um that can be used
to construct; by means of an exceptionally simple processall of the fundamental
Natural world particles used within particle physics. In im portant section 11.2 it
is shown how (Natural law) allowable perturbations in Natural-system behavior are
also included within this mathematical model. These resuls solve the pre-geometry
problem of Wheeler. In generajl the model predicts that when the behavior of these
Universe creating processes are viewed globajlyhey can be interpreted as the
behavior associated with a powerful intelligent agent.
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1. History.

[Note: References for this section appear on pages 4 { 5.] Inugust 1979 | was to give a
paper before a gathering of mathematicians at the Summer Mding of The American Mathematical
Society [1]. This summer meeting is a joint meeting with the Mathematical Association of America
and was being held at the University of Minnesota at Duluth. | boarded an airplane at Chicago for
the last leg of my trip; and who should be setting next to me at the window seat but JohnWheeler,
the Joseph Henry Professor of Physics emeritus at PrincetanProfessor Wheeler was to deliver an
invited talk before the Mathematical Association of America on what he believed was a fundamental
di culty with the philosophy of science associated with phy sical theories.

We discussed various things as we passed over some magni ¢dfinnesota thunderheads. Look-
ing out of the window Professor Wheeler made the curious butisnple statement; \We can't do that."
What does this statement mean and who are the \we"?

After more discussion the meaning of his comment was clear. Firstthe \we" are physicists
and what they can't do was illustrated by the thunderhead. The thunderhead is assumed to be a
collection of Natural (i.e. physical) systems and, as a co#iction, can also display emerging properties.
You have the water droplets or crystals. Then their paths of motion caused by internal faces. The
various electric potential di erences produced by such moton and hundreds of other factors that
scientists claim contribute to the overall behavior we obseved from our window.

A Natural-system is a set or arrangement of physical entities that are so related or connected
as to form an identi able whole. Many Natural-systems have an associated physical theory. These
theories are used to predict behavior for each Natural-sygm. BUT many of these theories use
di erent methods to predict behavior. Indeed; one often has to restrict a particular theory to
speci c areas of application. When this is done you often hae a boundary between two theories {
an overlapping region { where one or the other but not both apgy for the methods used in one of
the theories are inconsistent with the methods used in the dter theory. The hundreds of Natural-
systems (now called subnatural-systems) that comprise th&latural system called a thunderhead are
then put together in some manner to obtain the entire thundethead one observes. With respect to the
universe as a wholethe di erences between various predicting theories are priound. What Professor
Wheeler meant by the \. . . can't do that" with respect to our un iverse is the acknowledgment that
physicists had not found a general unifying theory that predcts all of the behavior of all subnatural
systems that comprise the entire Natural-system called oumniverse. Science needed a theory that
would be totally consistent; and a theory that would replace the piecemeal approach. Of aarse
such a unifying theory did not even exist for the behavior of he thunderhead we observed.

| restated this problem in the following manner.

Does Nature really combine subnatural-systems together ; in a way that we can
understand ;to produce an entire Natural-system or does it use an entirel y dif-
ferent method so that inconsistencies are somehow avoided? Is there something
else required ; something more basic than science has yet described and that 's
needed to combine all the Natural-systems together that com prise our universe?
Indeed ; how can a universe that's perceived by humans to have order an d har-
mony really be a product of chaos?

By the way; | added that last question to this problem since it is certainly relevant.

After our discussion; it occurred to me that something discovered in October 1978and now
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called ultralogics [2] might possibly lead to an answer to these questions. But | als knew that the
answer might be rather startling.

The standard approach is a piecemeal \bottom-up" approach keginning with the \bottom ;" so
to speak of the scienti c hierarchy (or \domain of explanation"). Su pposedly, if you can nd a
uni cation of the fundamental forces (or interactions) ; then this would lead to an \upward" process
that would eventually unify all physical theories. As discussed abovethis is a doubtful assumption.
Moreover, many scientists and philosophers of science believe that #re are emergent properties of
organisms that cannot be fully understood as products of DNAor chemistry and; thus; do not follow
directly from the four fundamental forces.

On the other hand; there may be atop-down approach that answers the Wheeler questions.
This means to nd some scienti ¢ theory that gives processeswhich yield cosmologies cosmologies
that contain all of the processes that control the behavior d all Natural-systems.

The \deductive-world model;" (i.e. the D-world model) was the rst constructed (1978) and
is interpreted in a linguistic sense. D-world model propertes will not be discussed directly within
the following pages. Many of these properties can be found isections 1 { 5 of the bookUItralogics
and More [2]. However, some of what appears in the next sections does have the reqites linguistic
interpretation associated with the D-world model. The actual model used to solve these problems
is generally termed the General Grand Uni cation Model (GGU-model). (For a special purpose, a
portion of the GGU-model, the metamorphic-anamorphosis mode(i.e. the MA-model) is employed.)
Further ; the intuitive concepts and mathematical methods that determine the GGU-model properties
are very similar to those used for the additional D-world model conclusions. Thus becoming familiar
with the GGU-model conclusions will aid in ones comprehensin of the D-world model.

The basic construction of the GGU-model uses the following pilosophical stance as described
by deBroglie.

. the structure of the material universe has something in ammon with the laws that
govern the workings of the human mind3; p. 143]

It was determined that an appropriate cosmogony would deped upon the properties of a logic-like
operator and subsidiary concepts associated with the@onstandard physical world(i.e. NSP-world) [4;
part I1]. The construction of the GGU-model began in August 1979 and a series of announcements
[5 { 10] relative to its mathematical construction appeared in the Abstracts of papers presented to
the American Mathematical Society. In particular; [5] mentions the logic-like operators.

In 1982, papers by Bastin [11] and Wheeler and Patton [12] were discovered inThe Ency-
clopaedia of Ignorance. | mention that [12] does not contain an important appendix that appears
in the original 1975 paper. The paper by Bastin describes thaliscreteness paradoxand the paper
[13]; using a few GGU-model procedurespresents a solution to this paradox. Next the require-
ments for an acceptable cosmogony stated in [12] were compat with GGU-model properties. A
major di culty in showing that the GGU-model meets all of the se requirements is in the language
used to give physical-like meaning to the abstract entities After considerable re ection; the pre x
\ultra" was decided upon. The use of this pre x is consistent with its use in the construction of
the nonstandard structure. A relatively explicit construction of such a structure uses the concepts
of the ultra Iter ; the ultraproduct and the ultralimit. In 1987 ; a paper justifying the fundamental
mathematical theory of nonstandard consequence operatorg/as published [14].

Although a few technical aspects associated with the GGU-mdel were yet to be fully justi ed ;
two papers were written in 1986 [15] [16] announcing the solution to the general grand uni cation

4



problem and the pregeometry problem of Wheeler and Patton. D properly prepare paper [16] the

original Wheeler and Patton paper [17] was utilized. An app@édix in [17] describes how Wheeler
and his colleagues at Princeton tried to construct a pregeoretry from the statistics of very long

propositions and very many propositions where the term \proposition" refers to the propositional

(i.e. the sentence) logical calculus. They failed to achiex a solutiory but Wheeler left open the

possibility that a solution could be obtained using conceps from the area of Mathematical Logic.
This is exactly what has occurred.

Beginning in about 1989 a project was instituted to justify fully all of the GGU-mode | concepts
among other aspects of the NSP-worldand to present them in monograph form. The basic mono-
graph [2] was completed in 1991 and the nal result that compktes the justi cation process was
published in 1993 [18].

In the next section is given a very brief general and mostly nonmathematical description of
how the GGU-model and the language of the NSP-world solve theroblems mentioned in the title.
Presented in the third and technical section titled \The Mat hematics" with additional comments ; is
most of the actual mathematics that; when interpreted; describes the properties of the GGU-model
[2] that correspond to the nonmathematical descriptions.

The following quotations are taken from [17] and are all relaive to the Patton and Wheeler
cosmogony requirements.

(1) Five bits of evidence argue that geometry is as far from giviman understanding of space as
elasticity is from giving a understanding of a solid.[17; p. 539]

(2) They also suggest that the basic structure is something degghan geometry that underlies
both geometry and particles (\pregeometry"). [17; p. 539]

(3) For someday revealing this structure no perspective seemsare promising than the view that
it must provide the universe with a way to come into being[17; p. 539]

(4) It brings us into closer confrontation than ever with the gratest questions on the book of
physics: How did our universe come into being? And of what i imade? [17; p. 540]

(5) Tied to the paradox of the big bang and collapse is the questiowhat is the substanceout
of which the universe is made?17; p. 543]

(6) But is it really imaginable that this deeper structure of phgics should govern how the universe
came into being? Is it not more reasonable to believe the coesse that the requirement that the
universe should come into being governs the structure of psigs? [17; p. 558]

(7) Itis di cult to avoid the impression that every law of physic s is \mutable" under conditions
su ciently extreme ;. . . . [17; p. 568]

(8) Itis di cult to believe that we can uncover this pregeometry except as we come to understand
at the same time the necessity of the quantum principlewith its \observer-participator ;" in the
construction of the world. [17; p. 575

(9) . . . . aguiding principle; is what we seek[17; p. 575]

As the GGU-model pregeometry is discussed will refer to these quotations where applicable.
Relative to (9); the rst half of the guiding principle is the deBroglie state ment viewed from the
NSP-world. The second half of the guiding principle is relatve to the philosophy of realism and
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an observation made by the originator of nonstandard analys Abraham Robinson. First recall
that Newton believed that in nitesimal measures were real measures associated with objectively
real entities. Berkeley and Leibniz did not accept Newton'sbelief. Robinson at the end of his very
rst published paper on nonstandard analysis made the follaving statement relative to the modern
concepts of how mathematical models are used to predict indéctly Natural-system behavior.
For phenomena on a di erent scale such as are considered in Modern Physicsthe dimen-
sions of a particular body or process may not be observablereiitly. Accordingly; the question
whether or not the scale of non-standard analysis is approfate to the physical world really
amounts to asking whether or not such a system provides a bettexplanation of certain
observable phenomena than the standard system. . . . The pisBty that this is the case
should be borne in mind.

Fine Hall;
Princeton University [19; p. 440]

Robinson is referring to in nitesimal measures in this quotation. Since the publication of [19}
nonstandard analysis has been applied to entities that are at in nitesimal in character. The second
half of the guiding principle is an extension of this Robinsm statement to the NSP-world. Thus
the acceptance of the NSP-world as a viable realism dependspon whether or not it provides a
\better" rational explanation of certain observable phenomena than the standard world model. The
philosophy of what constitutes \a better explanation” is left to individual choice.
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Important Reference

The above reference [2]from which the mathematical portions of the monograph are teken;
contains all of the fundamental concepts associated with the methods angrocesses used within the
discipline of nonstandard analysis as they would apply to dlaspects of the GGU-model and D-world
model.

2. Two General Discussions

[Note: This rst discussion is a portion of a general audiene non-technical and elementary
talk 1 gave on this subject. The numbers that appear in the dowle square brackets refer to the
guotations from [17] as they appear on pages 5.] Let me pointut that as long as scientists use
mathematics to obtain their theories and written symbols; diagrams photographs and the like to
communicate their concepts then the GGU-model can't be elinmated. It will always be there lurking
in the background.

Now to answer the question \How was our universe created?" Les start by considering a single
geometric point a few feet in front of you. A geometric point in this sense is goosition in our universe
and; for the present has no other meaning. Now I'm able to magnify this point for you by using a
mathematical microscope with a power that's greater than ary power that can ever be achieved by
human means.

Suddenly; you see the point open up like the iris of your eyes. What's revealed to you is a
background universe a substratunt or whatever you might like to call it. Now ; the Natural-world
is the world we can scienti cally perceive and this Natural-world point is still in your eld of view
with a small portion of the background universe surroundingit. You can't make out much detail ;
but there's de nitely something there. The detail you see issharper and clearer near to the single
Natural-world point. Then clarity slowly fads as you proceed further from that one solitary Natural-
world position within our universe. You can nd no clear outer edge within your eld of view.
This background universe forms a portion of what | called the nonstandard physical world - the
NSP-world ([4] above). [Note: The entire collection of all possible standard world points coupled
with all of the NSP-world points that are in nitesimally nea r to them is called the nite or bounded
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portion of the NSP-world.] The term the NSP-world is also usel for other applications. However,
for our purposes I'll discuss a portion of this NSP-world the GGU-model.

Our universe is inside and \just as near to" the NSP-world as | have described it. One might
say that this background universe is scienti cally omnipresent. Now the GGU-model portion of this
background universe speci cally states that there will never be a human language that can give a
completely detailed description for the mechanisms that mg have produced our universe but there
do exist such mechanisms within this background universe. &h mechanisms exist buf no matter
how hard we try; the human mind can't comprehend all of the details. Well then; what can be
known about how universes such as ourscan be created by NSP-world mechanisms? We can know
general properties.

To begin with; there exists within the NSP-world a set of \things." These \t hings" need not
be considered as being within our Natural universe. But why @ | call them \things"? | do know
a lot about these \things." But ; unfortunately; if | were to give you a basic description for their
contents; | would only use various mathematical terms from the elds of mathematical logic and
set-theory. The most di cult task I've faced is to give some \ physical" meaning to these \things."
These objects could easily fall into the category of those glects within the NSP-world that have NO
human language physical descriptions at all. | know that these \things" behave like informational
\superballs."

After literally years of re ection ; it was determined that these \things" can be described as
containing all of the building plans; the laws of \Nature" and even step-by-step images of how
an ideal universe will appear as it develops. They also conta a great deal of information that is
incomprehensible to the human mind. It's interesting to note that; after | came to these conclusions
| came across a quotation from one of the greatest scientistsf our time. Hermann Weyl is quoted
as saying the following:

Is it conceivable that immaterial factors having the natureof images ideas “building plans'
also intervene in the evolution of the world as a whole?

We have \things" in the background universe that are ready; when the conditions are just right;
to aid in the production of universes ours included. And di erent \things" aid in the production
of di erent universes. Actually ; these \things;" which | have called ultimate ultrawords; don't work
alone. Each ultraword is just one piece of an entire processAll pieces of the \puzzle" must be
put together before a universe is produced. Now the existerg of these ultrawords may not seem
startling ; but a lot more is yet to come.

What are the conditions that must exist in the NSP-world { con ditions needed to trigger the
creation of a universe such as ours? At presentthere is no human scienti ¢ language that can
detail these conditions no human understanding of what these conditions are or wereonly that
such conditions exist.

| remind you that this cosmogony comes from a mathematical mdel; a model that can't be
eliminated from modern science. This cosmogony satis es abf the basic theoretical requirements
of the scienti c method. The universe in which we dwell, our solar system the Earth; or a virus are
Natural-systems. Natural-systems are studied by the physial scientist in a piecemeal fashion. They
apply distinct procedures that seem to describe the momento- moment behavior of each distinct
Natural-system. Now within the NSP-world there's one special process called \ S;" it's a hidden
process an intrinsic (hidden) ultranatural process. The S-process is one of the entities know as
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an ultralogic. When the conditions are just right; this force-like process takes one of these ultimate
ultrawords and produces a universe. Indeegit combines together, controls and coordinates all of the
distinctly di erent Natural-systems that comprise a unive rse. The S-process applied to an ultimate
ultraword produces each Natural-system and also yields thenoment-to-moment alterations in the
behavior of each and every Natural-system [23; 4; 6]. But; how does it do this? We can't know
many details; but a few simple mechanisms do present themselves.

Within the NSP-world there are objects; of a single type (that | term ultimate subparticles
that; from the NSP-world viewpoint; can be \easily" combined together to produce every material
object; electrons protons; our earth; and everything else that might be termed material as well as
immaterial elds ; if such exist [2 4; 5; 6]. This combining process cannot be reproduced by Natural
means within any laboratory within our universe.

What about the development of our universe? That is how it changes with respect to time. This
force-like process does produce a \beginning" for our univse and as mentioned in a remarkable
step-by-step manner it produces in the proper \time" ordered sequence all of the material changes
from the very beginning until the universe arrives at a stagesuch as that which we observe about
us. It produces all the Natural events that constitute the moment-to-moment changes that alter the
appearance of a universe. This remarkable force-like prose applied to an ultimate ultraword yields
a solution to the general grand uni cation problem.

| say that this process is \remarkable" but | haven't explain ed why. | give you one example.
From human perception; we often characterize certain Natural changes in a Naturalsystem as chaotic
or random. This means that there seems to be no pattern for sut changes { that is no pattern
that can be comprehended by the human mind. Indeedno human predictions can be made as to
how individual objects will behave from one moment to anothe. From our viewpoint; there are no
harmonious or regular laws that can produce such individualchanges. It can be shown that from
the NSP-world viewpoint the opposite is true. This seemingy irregular behavior within our universe
is actually only what we can perceive of what is in reality ; an extremely regular process. How is
this possible?

Well; it turns out that as a universe develops as it changes there are millions of other events
taking place within the NSP-world that we can't perceive scienti cally. These ultranatural events
sustain and hold our universe together so to speak. It's the ultranatural events that are combined
together with the Natural events we perceive that actually comprise a complete change. Thus it's
simply a matter of perception. | wish there were words in any Anguage that fully describe this
wondrous \combining" together process. There is a technichterm; \ultrauniform ;" that can be
used. But this gives no indication of what is actually occuring. The steps in this combining
together process are so minuscujeso smalt so re ned that the human mind can't fully appreciate
nor comprehend the S-process. It doesn't correspond to anything that can at pregnt be perceived
or imagined by us.

Another startling aspect of the S-process is that every Natural event is connectegdwithin the
NSP-world; with every other Natural event. No Natural changes from the NSP-world viewpoint;
are independent from one another. A Natural event taking place in one galaxy is related by the S-
process to events taking place in every other galaxy. But unfortunately ; we can't know; except in
general terms the actual composition of an ultimate ultraword nor describe in any human language
the necessary ultranatural events that sustain this proces.
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Now; what I've described; as best as | canis the creation of an \ideal" universe. But what
happens when there exist creatures within a universe that ca alter its ideal development? Well,
these creatures can only alter the Natural eventsthey can't alter the ultranatural events. No matter
what these creatures do this \glue" that holds the universe together still remains [8]. | repeat we
can have no knowledge as to what these ultranatural events @& They cannot be described in a
human language ever. All we know is that they exist.

From the human perspective there can be \sudden changes" in the behavior of a Natural-
system at any time during its development [7]. But these clanges are not truly \sudden" from the
NSP-world viewpoint. Indeed; we can magnify a point in time; as we did with a point in space and
investigate what happens at the moment of change. Again wonus events occur that are di cult
to describe in a human language. Technicallythe changes occur in anultrauniform manner. This
type of change from the NSP-world viewpoint; can be compared with the mathematical concept of
an \uniformly continuous" change. But ultrauniform is\in  nitely" more uniform ; so to speak than
the usual standard concept of an uniformly continuous chang.

If we look at the GGU-model as a whole is there a way to describe it in its entirety? Yes
there is and this may be the most remarkable aspect of this resarch. The GGU-model can be
characterized as behaving in its entirety like a super super, super to an in nite degree; mind or
possibly a computer. The processes are similar to how an almost inconceivably peerful mind or
maybe a computer would behave.

In the next section titled \The Mathematics ;" is reproduced; with additional comments; some
of the actual mathematics that; when interpreted; describes the properties of the GGU-model that
correspond to the nhonmathematical descriptions.

This portion of this discussion will be somewhat more technial than the previous portion. |
will refer to section 3 as the motivation behind this mathematical model is discussed. The expression
\Natural world" refers to the collection of all entities tha t are categorized as Natural-systems.

Relative to the behavior of a Natural-systent a general scienti ¢ approach is taken and it is
assumed that scientists are interested in various types of escriptions for Natural-system behavior.
It is not di cult to show that all forms of scienti ¢ descript ion can be reduced to strings of symbols.
Developmental paradigms are simply time related descriptbns for the ideal behavior of any Natural-
system viewed simply as strings of symbols. Although some dhese collections of descriptions might
be generated by a speci c theory a general approach that a developmental paradigm describea
sequence of Natural events is taken. The expressioNatural event means an objectively real and
physical occurrence that is categorized as \natural" by the physical scientist. This approach does
not include any requirement that such a sequence be generateby some accepted and humanly
comprehensible theory. On the other hand theory generated sequences are not excluded.

On the rst six pages of the next section are reproductions ofpages taken from the paper
\Nonstandard consequence operators" [HerrmannR. A. Kobe J. Math. 4(1987): 1{14]. They
detail how the basic somewhat unusual modeE is constructed. The terminology used is that of the
abstract mathematical structure. For example; certain subtle consequence operators are interpreted
as ultralogics while an ultraword is an unreadable sentence. The theoremsrothese pages show some
of the behavior of nonstandard consequence operators. The @st signi cant discussion on these rst
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six pages is the construction and embedding of the seE: Although the results on these rst six
pages show some of the interesting behavior of nonstandardonsequence operators they are not
speci cally needed to comprehend what follows. Further the \time ordering" concept considered
throughout what follows can be replaced with the notion of the \universal event number."

Since an ultralogic is based upon the selection of some nomral logical process there is a need
to select a logical system that is common to all known logicalystems used throughout scienti c
discourse. After some di culty ; a system denoted by S and discussed at the beginning of section
7.3 titled ultrawords ; was selected. | point out that the ordering of the sections ofthe included
mathematics is not the same ordering in which the processesexe originally discovered and used.
Intuitively ; throughout the modeling of these linguistic concepts a speci ¢ \frozen segment" is
considered as a description for a particular Natural event hat occurs at a particular moment of
time. From a scienti c communication point of view ; this description is all that can be scienti cally
known about such an event and is substituted for it.

Developmental paradigms the deductive logic S and the like are embedded within a special
but well-know mathematical structure called a superstructure by means of a xed encoding and are
further embedded into a nonstandard structure. The next ste in the modeling process is to show
that for a developmental paradigm written in a standard language there exists a new objegtcalled
an ultraword; that when the ultralogic (an intrinsic ultranatural proces s (i.e. an IUN-process)) S
is applied to this ultraword the entire developmental paradigm (or the corresponding Natural event
sequence) is logically produced. Theorem 7.3.1 establishehat for each developmental paradigm
such an ultraword exists. De ning the Natural world as the collection of all Natural event sequences
that correspond to the behavior of all systems that are categrized as Natural-systemsit follows that
ultrawords cannot be entities within the Natural world unde r the GGU-model interpretation. Also
the force-like operator S cannot be applied within the Natural world. Rather then simp ly accepting
that ultrawords are \things" that cannot be further describ ed; elsewhere additional intuitive meaning
for this concept is discussed.

Relative to the collection of all events generated by the foce-like process S; a question that
arises. Are only the developmental paradigm events obtaing as a result of the process S applied
to an ultraword w? A conjecture was no. Theorem 7.3.2 shows that other \descptions" for other
types of events also occur when S is applied to a specic w: A later investigation; Theorem
10.1.% shows the general composition of these new descriptions owents. But more importantly ;
Theorems 7.3.2 and 10.1.1 show that these new events must acc Further; they cannot occur
within the Natural world and cannot be described by any natural language. These events have been
interpreted as events (called ultranatural events (i.e. UNevents)) that are needed to uphold and
sustain a Natural-system's development.

The above discussed results do not answered Wheeler's bagigiestion. The basic question
is answered by Theorem 7.3.4 in an slightly more general modeEvery subnatural-system within
the Natural-system called the universe can be associated i its own special system generating
ultraword w® Corollary 7.3.4.1 says that if we select a set of ultrawords hat generate each and
every subnatural-system that is within our Natural universe; then there (logically) exists an ultimate
ultraword w° such that when the force-like process S is applied to w° each of the subnatural-system
ultrawords are produced. Henceall of the original subnatural-systems (the Natural event quences)
are produced by application of S to w® Thus within the nonstandard physical world; not within
the Natural world ; there (logically) exists a force-like process the combineall of the Natural-systems
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together in a consistent manner and yields our Natural univese and all of the moment-to-moment
alterations that comprise its development. The mathematical existence of the ultimate ultraword
wlyields a solution to the \general grand uni cation problem" as described by Wheeler.

Since the Natural event sequences are not necessarily pretkd by a theory; then is it possible
that the ideal developmental paradigms and the correspondig Natural event sequences are somehow
\preselected"? Theorem 7.2.1 coupled with the discussionni 10.4 yields the necessary NSP-world
IUN-selection processes. It is at this point that one of the nost basic and signi cant properties of
the GGU-model becomes apparent.

Suppose that you consider a partial denumerable developméal paradigm d; where one of its
membersF; is a frozen segment that represents a speci ¢ con guration ér a Natural-system as it
appears at a standard time interval [t;;t;+1) Notice that F; 2 T;: The (cosmic or standard NSP-
world) time t; is conceived of as the moment of time in the past when a time freture occurs and
all other members ofd; represent behavior \after" such a time. There are in nitely many sequences
( nite or denumerable) of standard frozen segments or *-frazen segments that can be adjoined tal;;
and that yield other developmental paradigms that describeNatural or ultranatural behavior for the
same Natural-system but for cosmic times \prior to" t;: This yields type d or type d° development
paradigm.

Theorem 7.2.1 states that there is an external IUN-selectia process that yields each of these
developmental paradigms. A developmental paradigm that catains no additional frozen segments of
any type prior to t; along with its associated ultraword represents the maximumscenario. Note that
a maximum scenario can yield by application of an ultralogic *-frozen segments as well as frozen
segments. A developmental paradigm that contains only timeordered standard frozen segments
before and aftert; is a minimum scenario. An intermediate scenario contains sme or all *-frozen
segments representing ultranatural events prior totj: \Sudden alterations" are modeled by the
minimum and intermediate scenarios and can be used for varigs purposes such as the Patton and
Wheeler concept of \mutability" of Natural law or behavior. For the minimum and intermediate
scenarios can we investigate what happens during the NSP-world time wien Natural law or Natural
constants are altered? Can we \open up the time fracturg' so to speak and look inside?

As discussed in section 7.5applications of Theorem 7.5.1 yield a startling view of how hese
alterations are being made within the NSP-world. Furthermore; the force-like process S that
produces all of the event sequences does so in a remarkable mar as described by Corollary
7.4.1.2.

As to various NSP-world objects that can mediate any GGU-mocl alterations; produce infor-
mational transmissions and be considered as the composition of the vacuunthese are automatically
generated by this mathematical model as shown by Theorem 9.2 where the descriptions are inter-
preted as descriptions for objects.

As to how the assumed \Laws of Nature" that seem to exist todaycame into being the discussion
in section 10.2 shows that these can also be assumed to haveebeproduced by S applied to an
ultraword. This answers another basic Wheeler question. Tle GGU-model cosmogony yields the
various Natural laws that exist today. Further ; an ultraword such asw" gives an external uni cation
to the collection of all written physical theories.

The last section in this paper deals with the \substanceout of which the (Natural) universe is
made." It shows that using the method outlined in Theorem 9.31 the basic properties of subparticles
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can be obtained. Ultrasubparticles are obtained with the aid of Theorem 11.1.1. Other properties of
the in nitesimal and in nite hyperreal numbers coupled wit h a very simple hyper nite translation

(a ne operation) lead to intermediate subparticles that ca n be nitely combined together to produce
every basic entity within our Natural universe.

[Note (1): Relative to cyclic; multi-universe; plasma or any cosmology that claims that our
universe has no Natural time beginning or no Natural time endng; such universes still have a
\beginning" from the GGU-model viewpoint. No result in this paper is dependent upon a universe
existing for only a nite period of time. Each Natural-syste m still has a beginning and ending with
respect to an identi ed cycle. There is for each Natural-sysem within an ith cycle an ultraword
WJ-iZ Then there is a cycle ultimate ultraword (w')® The multi-cycle-universe generating ultimate
ultraword wP still exists and the force-like operator S still applies. That is, that w® generates each
cycle and the contents of each cycle. Also note that if a Natual-system | is open-ended in that
it continues to alter its appearance for all of time and has dher no beginning or no ending in the
intuitive sense; then this also can be modeled by considering a denumerable gence of basic time
intervals [a;; a): Again there is an ultraword WJ-i for each fy; b)) and; hence an ultraword (w; )° that
generates each of thexvvji : Thus (w;)° generates the entire Natural-system's behavior. Finally there
is an ultimate ultraword w° that generates each (vj)° and; hence each Natural-system. 3 MAR
1996]

[Note (2): For an ultimate GGU-model conclusion that shows row an GGU-model generated
universe can be made to vary due to moment-to-moment perturlations; see section 11.2 that starts on
page 55. This ultimate GGU-model conclusion also speci cdy models the \quantum" participatory
requirements. 24 DEC 1996]

[Note (3): As mentioned previously, the set of all ultranatural initial conditions that would
lead to universe creation can be entirely compose of entitethat behave like\initial conditions" but
these conditions cannot be described in any language assatg#d with any entity within our universe.
This fact does not mean that this set does not contain some uhanatural initial conditions that can
be properly described by means of a comprehensible languag®©ne such description follows the
pattern of \ eld uctuations." The collection of all ultima  te ideal ultrawords w® and its collection of
perturbative ultimate ultrawords fwZg within the NSP-world substratum can be supposed to form
a dense collection W'. These collections uctuate fortuitously with respect to NSP-world spacetime.
Whenever a uctuation exceeds a speci ed spacetime parametr; the ultralogic S acts upon the
w? and a universe is generated. All of the universes that are gemated by this process are disjoint.
2 JAN 1999]

[Note (4): Relative to the deBroglie statement and to all the areas that appear to be humanly
comprehensible with the exception of an additional postulate relative to the continuous energy
spectrum for electromagnetic radiation that is required far subparticle generation, the GGU-model
is based upon one and only one postulate. The postulate is thahow nature combines together
natural laws and processes to bring into being a natural evenor a change in a natural system is
modeled or mirrored by the mental processes human beings use describe the produced events or
changes. This hypothesis is veri ed by the largest amount oempirical evidence that could ever exist
since whenever a scientist discusses or predicts natural sgm behavior human mental processes are
applied. This includes all of the methods used to gather and malyze evidence that would tend to
verify any scienti ¢ hypothesis. 3 JAN 1999]

In the next section; the references when they have been reproducedappear at the end of each
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\chapter."

Important Note

In the mathematics section 3 objects are chosen that seem to yield the simplest possibletties.
This is done to minimize controversy and to allow most conclions to be established in a convincing
and straightforward manner. The philosophy of science empmlyed is the exact same philosophy of
science used in theoretical cosmology and quantum logic imstigations. In almost all cases the
physical-like interpretations correlate directly to the mathematical structure. The rst section of
part 3 is a reproduction of a Kobe Math. J. paper. The second setion of part 3 is a reproduction
of portions of the book Ultralogics and More (see reference [2] of part 1) where all the details for the
actual construction of the nonstandard model can be found. i should be self-evident that the results
contained within this monograph are only the must basic and hat further in-depth investigations
should be pursued.

Intuitively ; | am con dent that all of the theorems are correct. If any \pro of" is not convincingly
established then this should be easy to rectify. Finally; | do not contend that this is THE solution
to this problem and questions. Although these results are seculative in character, they are no
more hypothetical than the Everett-Wheeler-Graham many-worlds interpretation or Hartle-Hawking
guantum gravity model. | do contend that since the method wasdevised in 1979 that these results
are the FIRST such solutions obtained scienti cally. The term \scienti cally" refers to the sciences
of concrete mathematical modeling mathematical logic and interpreting mathematical structu res
physically.
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3. The Mathematics

The following is a direct copy; with numerously many printers errors corrected
of the indicated portions of the indicated published paper.

Herrmann ; R. A.
Kobe J. Math.
4(1987) 1-14

NONSTANDARD CONSEQUENCE OPERATORS

By Robert A. Herrmann

(Dedicated to Professor K. Iski)
(Receiver October 22, 1984)

1. Introduction

In 1963, Abraham Robinson applied his newly discovered noandard analysis
to formal rst-order languages and developed a nonstandardogic [9] relative to the
\truth" concept and structures. Since that time not a great d eal of fundamental
research has been attempted in this speci c area with one nable exception [2].
However, when results from this discipline are utilized theg have yielded some highly
signi cant and important developments such as those obtaired by Henson [3].

The major purpose for this present investigation is to institute formally a more
general study than previously pursued. In particular, we sudy nonstandard logics
relative to consequence operators [1] [5] [10] [11] de nedhaa nonstandard language.
Since the languages considered are not obtained by the usuebnstructive methods,
then this will necessitate the construction of an entirely new foundation distinctly
di erent from Robinson's basic embedding techniques. Somevery basic results of
this research were very brie y announced in a previous repdr|[5].

In 2, we give the basic de nitions, notations and certain newstandard results
are obtained that indicate the unusual behavior of the algelra of all consequence
operators de ned on a set. In 3, some new standard propertieselative to subal-
gebras and chains in the set of all consequence operators drevestigated. Finally,
the entire last section is devoted to the foundations of the heory of nonstandard
consequence operators de ned on a nonstandard language.

2. Basic concepts

Our notations and de nition for the standard theory of consequence operators
are taken from references [1][5][10][11hnd we now recall the most pertinent of
these. Let L be any nonempty set that is often called a ( sentetial) languagé;
P (L) denote the power set of L and for any set X letF (X) denote the nite power
set of X (i.e. the set of all nite subsets of X.)

DEFINITION 2.1 A mapping C: P(L) ! P (L) is a consequence operator (or
closure operator) if for each X Y 2 P (L)

() X C(X)=C(C(X) Landif
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(i) X Y;then C(X) C(Y):
A consequence operator C de ned on L is said to benite ( nitary ; or algebraig if
it satis es

(i) C(X) = [f C(A) jA 2 F(X) g:

REMARK 2.2 The above axioms (i) (ii) (iii) are not independent. Indeed,;
(i)(iii) imply (ii).

Throughout this entire article the symbol \C" with or withou t subscripts or
with or without symbols juxtapositioned to the right will al ways denote a conse-
guence operator. The only other symbols that will denote cosequence operators are
\I" and \U". The symbol C[resp. G ] denotes the set of all consequence operators
[resp. nite consequence operators] de ned orP (L) :

DEFINITION 2.3. (i) Let I denote the identity map de ned on P(L):
(i) Let U: P(L) ' P (L) be de ned as follows: for each X2 P (L); U(X) =L :
(i) Foreach C1; C2, 2C;dene C; Cyi C1(X) Cy(X) for each X 2 P (L):
(Note that  is obviously a partial order de ned on C)
(iv) For each C;; C2 2 C;dene Cy _ Cy:P(L) ' P (L) as follows: for each X2
P(L); (C1_Ca)(X)=C 2(X) [ Ca(X):
(v) For each C;; C, 2 C; dene Cy ™ Ca:P(L) ! P (L) as follows: for each X2
PL); (C2" C)(X) =C 1(X) \ Ca(X):
(vi) For each C;; C, 2 Cdene C, _ Co:P(L) ! P (L) as follows: for each
X2P(WL); (C1_wC)X)= MYjX Y LandY=Cy(Y)=Co(Y)g

Prior to de ning certain special consequence operators nate that |; U 2 G
and that | [resp. U] is a lower [resp. upper] unit for the algelvas hGi and

hG;i :

4. Nonstandard Consequence Operators

Let A be a nonempty nite set of symbols. It is often convenient to assume
that A contains a symbol that represents a blank space. As usual angonempty
nite string of symbols from A; with repetitions; is called aword [8; p.222]. A word
is also said to be an (intuitive) readable sentencg4; p. 1]. We let W be the intuitive
set of all words created from thealphabetA. Note that in distinction to the usual
approacht W does not contain a symbol for the empty word.

We accept the concept delineated by Markov [3]the so-called \abstraction of
identity ;" and say that wy; w, 2 W are \equal" if they are composed of the same
symbols written in the same intuitive order (left to right). The join or juxtaposition
operator between w; w, 2 W is the concept that yields the string wyw, or wow;.
Thus W is closed under join. Notice that we may consider a denmerable formal
language as a subset of W.

Since W is denumerable then there exists an injectioni:W ! N; where N is
the set of natural numbers with zero. Obviously, if we are working with a formal
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language that is a subset of W then we may requirei restricted to a formal

language to be a Gedel numbering. Due to the join operatora xed member of W

that contains two or more distinct symbols can be representd by various subwords
that are joined together to yield the given xed word. The wor d \mathematics" is

generated by the join of w = math; w, = e; ws = mat; w, =ics: This word can
also be formed by joining together 11 not necessarily distiot members of W.

Let i[w] = T and for eachn 2 N; let T" = T"] denote the set of all mappings
from [0; n]into T: Each element of T" is called apartial sequence even though this
de nition is a slight restriction of the usual one that appears in the literature. Let
f 2 T";n> 0: Then the order induced by fis the simple inverse order determined
by f applied to the simple order on [Q n]: Formally; for eachf (j); f (k) 2 f[[O; n]];
dene f(k) ( f(j)i j k;where is the simple order forN restricted to [O; n]:
In general, we will not use this notation ; but rather we will indicate this ( nite)

from left to right . Thus we symbolically let f(n) ¢ f(n 1) ¢ F(0) =
f(n)f(n 1):::f(0):

Let f 2 t": Dene wy 2 W as follows: w = (i Y(f(n))(i (f(n

1))) (i (f(0))); where the operator indicated by juxtaposition is the join. We
now dene a relaton on P = [f T" j n 2 Ng as follows: letf, g 2 P:
Then for f 2 T" and g 2 T™; dene f gi (i Y(f(n)) (i f()) =
(i Y(g(m))) (i (g(0)): It is obvious that is an equivalence relation onP:
For eachf 2 P; [f] denotes the equivalence class under that contains f: Finally;
let E= f[f]jf 2 Pg: Observe that for each f] 2 E there existfg; fm 2 [f] such
that fg 2 T?; f, 2 T™ and if there exists somek 2 N such that 0 < k <m; then
there exists somegy 2 [f] such that g 2 TX and if j 2 N and j > m; then there
does not existg; 2 T/ such that g 2 [f]: If we de ne the size of a word w 2 W
(size(w)) to be the number of not necessarily distinct symbds counting left to right
that appear in W then the size(w) = m + 1: For each w2 W; there isfq 2 T°
such that w =i %(f(0)) and such anf, 2 [fo] such that size (w) = m+1: On the
other hand; given f 2 P; then there is agy 2 [f] such that (i (go(0))) 2 W: Of
coursg eachg 2 [f ] is interpreted to be the word (i 1(g(k))) :::(i *(g(0))):

Each [f] 2 E is said to be a (formal) word or (formal) readable sentence.
All the intuitive concepts ; de nitions and results relative to consequence operators
de ned for A 2 P (W) are now passed toP(E) by means of the quotient map
generated by the equivalence relation : In the usual manner, the quotient map is
extended to subsets of each 2 P (W) ; n-ary relations and the like. For example
let w 2 A 2 P (w): Then there existsf,, 2 P such that f,, 2 T® and f,(0) = i(w):
Then (i(w)) = [ fw]: In order to simplify notation ; the images of the extended
( i) composition will often be indicated by bold notation with t he exception of
customary relation symbols which will be understood relatve to the context. For
example if T is a subset of W, then we write (i[T])= T:

Let N be a superstructure constructed from the setN as its set of atoms. Our
standard structure isM =(N;2;=):Let M =( N;2;=)be anonstandard and
elementary extension ofM : Further, M is an enlargement.
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For an alphabet A; there exists [g] 2 E E such that there are only nitely
many standard members ofN in the range of g and these standard members injec-
tively correspond to alphabet symbols inA [4; p. 24]. On the other hand there
exist [g912 E E such that the range of g% does not correspond in this manner
to elements in A [4; p. 90].

Let C 2 H map a family of setsB into By. If C satis es either the Tarski
axioms (i); (i) or (i) ; (i) ; or the *-transfer *(i) ; *(ii) ; or *(i) ; *(iii) of these axioms;
then C is called asubtle consequence operatorFor example if C 2 C; then it is
immediate that C: (P( (A)) ! P ( (A))) satis es *(i) and *(ii) for the family
of all internal subsets of ( (A)): This C is a subtle consequence operator. For any
setA2N;let A=f aja2 Ag: (In general, this de nition does not correspond
to that used by other authors.) If for a subtle consequence ogrator C there does
not exist some similarly dened D 2N suchthat C= D orC = D;then Cis
called apurely subtle consequence operator. Let inniteA E andB= A A
Then the identity |:P(B) P (B) is a purely subtle consequence operator.

There are certain technical procedures associated with the map that take on a
speci ¢ signi cance for consequence operators. Recall thaN is closed under nitely
many power set or nite power set iterations. Let X; Y 2 N : It is not di cult
to show that if P:P(X) ! Y;then for eachA 2 P(X); (P(A) = P( A):
Moreover, if F:P(X) ! Y;whereF isthe nite power set operator; then for each
A2P(A); (F(A)= F(A:IfC2CandX E ;thenC:P(X)!P (X) has
the property that for each A 2P (X); (C(A))= C( A):

Recall that we identify each n 2 N with n 2 N since n is but a constant
sequence with the valuen: Utilizing this fact ; we have the following straightforward
lemma the proof of which is omitted.

LEMMA 41 .LetA2N andC2C:

(i) (F(A)=F( A)andif A E ;then (F(A))= F(A):

(i) (C(B))= C(B); foreachB 2P (X); X E ;and

(i) Cjf AjJA2PX)g=f( A, B)j(A;B)2 Cg= C:If F 2 F(B);
then (C(F)) (C) F)=( C)F): Also; (C(B)) C( B) and in general
(C(B)) 8( C)( B); (C(F))8( C)F):

(iv) g(€B) = 1 (C(F))F 2 (F(B)g= T (C(F)jF2F(B)g=
C(B)= fC(F)jF 2F(B)g;, whereC2GC;:

Throughout the remainder of this paper, we remove fromC the one and only
one inconsistent consequence operatdy: Thus notationally we let C denote the set
of all consequence operators de ned on in nite L W with the exception of U: Two
types of chains will be investigated. Let T be any chain inhG i and T° be any
chain with the additional property that for each C 2 TOthere exists some €2 T°
such that C < C%
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THEOREM 4.2 There exists someCqg 2 T suchthatforeachC2 T; C
Co: There exists someC§ 2  TO such that C§ is a purely subtle consequence
operator and for eachC2 T% C <C{: Each member of T and T%are subtle
consequence operators.

PROOF. Let R = f(x;y) jx; y 2 Tgandx ygand R¥(x;y) j x; y 2
T%and x <y g: In the usual manner, it follows that R and R®are concurrent on the
set T and T 9 respectively. Thus there is someCo2 T and CJ2 TP9such that
foreachC2 TandC°2 T; C Cpand CO%<C{since M isan enlargement.
Note that the members of T and T%are de ned on the set of all internal subsets
of L: However, if there is some similarly de ned D 2 N such that Co or C§ = D;
then since D is only de ned for *-extensions of the (standard) members ofP (L)
and eachE 2 T or TPYis dened on the internal subsets of L and there are
internal subsets of L that are not *-extensions of standard sets we would have
a contradiction. Of course each member of T or TPCis a subtle consequence
operator. Hence eachE 2 T or TZCis either equal to some C; where C2 T
or C2 T?or it is a purely subtle consequence operator. Now there doesot exist
aD 2N suchthatC§= D sinceC§2 T%and C 6 Clforeach C2 TO
would yield the contradictionthat D2 T° TObut D 2 C HenceC{isa
purely subtle consequence operator. This completes the pod.

Let C 2 T% Since C < C§; then CJ is \more powerful" than any C 2 T?

in the following sense. If B2 P (L) ; then for each C2 T9 it follows that C(B)

(C(B))= C( B) C{ B):Recall that; for C 2 C; a set B2 P (L) is called
a C-deductive systemif C(B) = B : From this point on; all results are restricted to
chains inhG; i :

THEOREM 4.3. let C2 T[ T°®and B 2 P(L): Then there exists a
*-nite Fo 2 (F(B)) such that C(B) C(Fo) C( B)= (C(B)
and C(Fg)\ L=C(B)= C(Fg)\ C(B):

PROOF. Consider the binary relation Q = f(x;y) j x 2 C(B); y 2
F(B) and x 2 C(y)g: By axiom (iii); the domain of Q is C(B): Let

havethat C(y:)[ [ C(yn) C(yal [ yn):SinceF =yi[ [ yn 2 F(B);then
(X1;F); 5 (Xn; F) 2 Q: Thus Q is concurrent on C(B): Hence there exists some
Fo 2 (F(B))suchthat (C(B)) = C(B) C(Fo) C( B)= (C(B)):
Since L=1L;then C(Fp)\ L=C(B)= C(Fg)\ C(B):

COROLLARY 4.3.1 IfC2GC andB 2P (L) is a C-deductive system then
there exists a *- nite Fg B such that C(Fp)\ L = B:

PROOF. Simply consider the one element chain T =f Cg:

COROLLARY 4.3.2. Let C 2 G : There there exists a *- nite F; L
such that for each C-deductive systemB L; C(F;)\ B = B:

PROOF. Let T = fCg and the \B" in theorem 4.3 equal L. The result now
follows in a straightforward manner.
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THEOREM 4.4. LetB2P(L):

(i) There exists a *-nite Fg 2 (F(B)) and a subtle consequence operator
Cg 2 T suchthatforall C2T; (C(B))= C(B) Cg(Fg):

(i) There exists a *-nite Fg 2 (F(B)) and a purely subtle consequence
operator C3 2 TO%such thatforall C2 T% (C(B))= C(B) C3(Fg):

PROOF. Consider the \binary" relation Q = f((x;z);(y;w)) jx 2 T;y?2
T, w2 FB); z 2 x(w); z 2 P(L);z 2 x(w); and x(w) y(w)g: Let
f((x1;21); (Y1 Wa)); 253 ((Xn3Za); (YniWn))g Qi Notice that F = w1 [ [ wn 2

respect to : It follows that z 2 xj(w;) xij(F) D(F) foreachi =1;:::;n:
Hencef((x1;2z1);(D;F)); i ((Xn;20); (D;F))g  Q implies that Q is concurrent
on its domain. Consequently there exists some Cg;Fg) 2 T (F(B))
such that for each (x;z) 2 domainof Q; ( (x;2);(Cg;Fg)) 2 Q: Or; for
each @;v) 2 (domain of Q); ((u;v);(Cg;Fg)) 2 Q: Let arbitrary C 2 T
and b 2 C(B): Then there exists someF® 2 F(B) such that b 2 C(F9:
Thus ( C; b) 2 (domain of Q): Consequently, for each C2 T and b 2
CB); b= b2 ( C)Fsg) Cg(Fg): This all implies that for each C 2 T;
(C(B))= C(B) Cs(Fs):

(i) Change the relation Q to Q° by requiring that x 6 y: ReplaceD in the
proof of (i) above with D° is greater than and not equal to the largest member
of K: Such aD? exists in T from the de nition of T% Continue the proof in the
same manner in order to obtainCJ and F2: The fact that CJ is a purely subtle
consequence operator follows in the same manner as in the prbof theorem 4.2.

COROLLARY 4.4.1  There exists a[resp. purely] subtle consequence oper-
ator CL 2 T [resp. T9anda*nite FL 2 (F(L)) such thatforallC2 T
[resp. T9 and eachB 2P (L); B C(B) C_(F.):

PROOF. Simply let\B" in theorem 4.4 be equal to L. Then there exists a [resp.
purely]subtleC, 2 T [resp. T9andF_ 2 (F(L))suchthatforallC 2 T [resp.
TYC(L) CL(FL):ifB2P(L)andC 2 T [resp. T9;then B C(B) C(L):
Thus foreachB2 P (L)and C 2 T[resp. T9B C(B) C.(F.) and the theorem
is established.

The nonstandard results in this section have important appications to math-
ematical philosophy. We present two such applications. LetF be the symbolic
alphabet for any formal language L with the usual assortmentof primitive sym-
bols [8 p. 59]. We note that it is possible to mimic the construction of L within
E itself. If this is done; then it is not necessary to consider the intuitive map and
we may restrict our attention entirely to the sets Eand E:

Let S denote the predicate consequence operator by the staadd rules for
predicate (proof-theory) deduction as they appear on page$9 and 60 of reference
[8]. Hence A2 P(L); S(A) = fx j x 2 L and A ° xg: It is not dicult to
restrict the modus ponens rule of inference in such a mannerhat a denumerable
set T= fC, j n 2 Ng of consequence operators de ned oR (L) is generated with
the following properties.
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S
() Foreach A2P(L); S(A)= fCr(A) jn2 Ngand C, 6 Sforany n2 N:
(ii) For each C 2 T there is a C° such that C < C°[4; p.57]. Let A 2 P (L)
be any S-deductive system. The A =S(A)= fC,(A) jn 2 Ngyields that A is
a C,-deductive system for eachn 2 N: Thus S and G, n 2 N are consequence
operators de ned onP(A) as well as onP(L):

THEOREM 4.5. Let L be a rst-order language andA 2 P (L) : Then there
exists a purely subtleC; 2 TC%and a *-nite F; 2 (F(A)) such that for each
B2P(A) and eachC2 TO

(i) C(B) Ca(Fa);

(i) S(B) Ca(F1)  S(F1)  (S(A)):

(i) S(F1)\ L= S(A)= Cyi(Fp)\ L:

PROOF. The same proof as for corollary 4.4.1 yields that thee is some purely
subtle C; 2 T%and F; 2 (F(A)) such that for each B 2_P (A) and each
c2 TO,SC(B) C1(F1) and (i) follows. From (i) ; it follows that f (C(B)) jC?2
Th= fCB)jC2TYhY=SB)= (S(B)) Ci(F1) and the rst part of (ii)
holds. By *-transfer C; < S and C; and S are de ned on internal subsets of

A Thus Cy(F1) S(F1) S( A)= (S(A)) by the *-monotone property.
This completes (ii). Since S(A) Ci(F1) S(F1) (S(A)) from (ii) ; then
(iii) follows and the theorem is proved.

REMARK 4.6. Of course; it is well known that there exists someF 2 (F(A))
such that S(A) A F A and *-transfer of axiom (i) yields that S(F)
S( A)= (S(A)): However, F; of theorem 4.5 is of a special nature in that the
purely subtle C; applied to F; yields the indicated properties. Also theorem 4.5
holds for many other in nite languages and deductive proceses.

Let L be alanguage and letM be a structure in which L can be interpreted
in the usual manner. A consequence operator C isound for M if whenever
A 2 P (L) has the property that M FA; then M F C(A) : Asusual T(M) = fxj
x 2 Land M E xg: Obviously; if C is sound for M; then T(M) is a C-deductive
system.

Corollary 4.3.1 implies that there exists *- nite Fg (T(M)) such that
C(Fo)\ L = T(M): Notice that the fact that Fgq is *- nite implies that Fq is
*-recursive. Moreover, trivially ; Fo is a *-axiom system for C(Fp); and we do
not lack knowledge about the behavior ofFq since any formal property aboutC or
recursive sets among others must hold for C or Fg when property interpreted.
If L isa rst-order language; then S is sound for rst-order structures. Theorem
4.5 not only yields a *- nite F; but a purely subtle consequence operato€; such
that; trivially ; F1 is a *-axiom for C1(F;) and for S(Fj): In this case we have
that S(F1)\ L = T(M)= Cy(F1)\ L: By the use of internal and external objects
the nonstandard logicsf C; Lg; fCy; Lgandf S; Lg technically by-pass a

portion of Gadel's rst incompleteness theorem.

By de nitionb 2 S(B); B 2 P (L) i there is a nite length \proof" of b from
the premises B. It follows that for each b2 (T (M)) there exists a *- nite length
proof of b from a *- nite set of premises F1: If we let M be an enlargement with
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the @-isomorphism property; among others then each *- nite length proof is either
externally nite or externally in nite ; and all externally in nite proof lengths are
of the same external cardinality [3].
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7.1 Introduction.

Consider the real line. If you believe that time is the ordinary continuum ; then the entire real
line can be your time line. Otherwise you may consider only a subset of the real line as a time
line. In the original version of this section; the time concept for the GGU-model was presented in a
unnecessarily complex form. As shown in [3]Jone can assume an absolute substratum time within
the NSP-world. It is the in nitesimal light-clock time meas ures that may be altered by physical
processes. In my view the theory of quantum electrodynamics would not exist without such a
NSP-world time concept.

Consider a small interval [a;b); a < b as our basic time interval where as the real nhumbers
increase the time is intuitively considered to be increasig. In the following approach; one may
apply the concept of the persistence of mental version relate to descriptions for the behavior of
a Natural-system at a moment of time within this interval. An exceptionally small subinterval can
be chosen within p; b as a maximum subinterval length = M: \Time" and the size of a \time"
interval as they are used in this and the following sections efer to an intuitive concept used to
aid in comprehending the notation of an event sequence - an ewt ordering concept. First; let

to <t < <tm <bandtja M: The nal subinterval [ ty;b) is now separated by
induction; say be taking midpoints; into an increasing sequence of time$tqg such that t, <ty <b
for eachgand limqy tq = b:

Assume the prototype [a; b) with the time subintervals as de ned above. Let [tj;t;+1) be any
of the time subintervals in [a; b): For each such subintervaj let W; denote the readable sentence

timejjj interval jjj that jjj hagjj agjj itsjjj leftmostjjj endpointjjj the
jli timejjjdt; ejjjthat jjj correspondgj tojjj thejjj natural jjj numberjjj i.
Let T; = fxXW; j x 2 Wg: The set T; is called atotality and each member of any such Tis called
a frozen segment. Notice that since the empty word is not a member of W; then the cardinality

of each member of T is greater than that of W;: Each T; is a (Dedekind) denumerable setand if
i6jthen T;\ T; =;:

W; is only an identi er and may be altered. \Time ;" either its measure or otherwise is not
the actual underlying interpretation for these intervals. Time refers to an external event ordering
concept an intuitive event sequenceFor most purposes simply call these intervals \event intervals."
[These event intervals can correspond to the universal evémumbers concept.] In the above descrip-
tions for W;; simply replace \timejjjinterval” with \event jjjinterval" and replace the second instance
of the word \time" with the word \event." If this event sequen ce interpretation is made then other
compatible interpretations would be necessary when applyig some of the following results.

| point out two minor aspects of the above constructions. First; within certain descriptions there
are often \symbols" used for reat complex natural numbers etc. These objects also exist as abstract
objects within the structure M : No inconsistent interpretations should occur when these ofects are
speci cally modeled within M since to my knowledge all of the usual mathematical objects sed
within physical analysis are disjoint from E as well as disjoint from any nite Cartesian product of
E with itself. If for future research within physical applications nite partial sequences of natural
numbers and the nite equivalence classes that appear irE are needed and are combined into one
model for di erent purposes than the study of descriptions then certain modi cations would need to
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be made so that interpretations would remain consistent. Seondly; | have tried whenever intuitive
strings are used or sets of such strings are de ned to use Romdetter notation for such objects.
This only applies for the intuitive model. Also W is only an identi er and may be altered.

7.2 Developmental Paradigms

It is clear that if one considers a time interval of the type (1 ;+1); (1 ;b)or[a;+1);
then each of these may be considered as the union of a denumbta collection of time intervals
of the type [a; b with common endpoint names displayed. Further, although [a;b) is to be consid-
ered as subdivided into denumerably many subintervalsit is not necessary that each of the time
intervals [t;;tj+1) [a;b) be accorded a corresponding description for the appearaecof a speci ¢
Natural-system that is distinct from all others that occur t hroughout the time subinterval. Repeated
descriptions only containing a di erent last natural number i in the next to last position will su ce.
Each basic developmental paradigm will be restricted at present, to such a time interval [a; b):

Where human perception and descriptive ability is concernd; the least controversial approach
would be to consider only nitely many descriptive choices @& appropriate. A nite set is recursive
and such a choice since the result is such a setwould be considered to be the simplest type of
algorithm. You \simply" check to see if an expression is a merber of such a nite set. If we limited
ourselves to nitely many human choices for Natural system descriptions from the set of all totalities
and did not allow a denumerable or a continuum set to be chosenthen the next result establishes
that within the Nonstandard Physical world (i.e. NSP-world ) such a nite-type of choice can be
applied and a continuum of descriptions obtained.

The following theorem is not insigni cant even if we are willing to accept a denumerable set of
distinct descriptions | descriptions that are not only dist inct in the next to the last symbol; but
are also distinctly di erent in other aspects as well. For; if this is the case the results of Theorem
7.2.1 still apply. The same nite-type of process in the NSPworld yields such a denumerable set as
well.

The term \NSP-world" will signify a certain second type of interpretation for nonstandard
entities. In particular ; the subtle logics unreadable sentencesetc. This interpretation will be
developed throughout the remainder of this book. One imporant aspect of how descriptions are
to be interpreted is that a description correlates directly to an assumed or observed real Natural
phenomenon and conversely. In these investigationsthe phenomenon is called arevent.

In order to simplify matters a bit ; the following notation is employed. Let T = fT; ji 2 Ng: Let
F (T) be the set of allnonempty and nite subsets ofT : This symbol has been used previously to
include the empty set this set is now excluded. Now let A2 F (T): Then there exists a nite choice
set s such that x2 s i there exists a unique T; 2 A and x 2 T;: Now let the set C denote the set
of all such nite choice sets. As to interpreting these resuts within the NSP-world ; the following is
essential. Within nonstandard analysis the term \hyper" is often used for the result of the * map.
For example you have R as the hyperreals sinceR is termed the real numbers. For certain but
not all concepts the term \hyper" or the corresponding * notation will be univ ersally replaced by
the term \ultra." Thus ; certain purely subtle words or *-words become \ultrawords" within the
developmental paradigm interpretation. [Note: such a wordwas previously called a superword.]
Of course for other scienti ¢ or philosophical systems such abstract mathematical objects can be
reinterpreted by an appropriate technical term taken from those disciplines.

As usual, we are working within any enlargement and all of the above intitive objects are
embedded into the G-structure. Recall that to simplify expressions, we often suppress within our
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rst-order statements a speci ¢ superstructure element that bounds a speci ¢ quanti er. [Note 2
MAY 1998: The material between the [[ and the ]] has been altezd from the original that appeared
in the 1993 revision.] [[Although theorem 7.2.1 may not be isigni cant ; it is also not necessary for
the other portions of this research. The general axiom of chige can be applied to generate formally
developmental paradigms.

The S in Theorem 7.2.1 determines a special intrinsic ultranatual selection process (i.eJUN-
selection process ). This process is obtained by application of hyper nite choice.

Theorem 7.2.1 Let ; & Nand®=1fT;ji 2 g There exists a set of setsS determined
by hyper nite set Q and hyper nite choice de ned on Q such that:

(i) s°2S i foreach T 2 ® there is one and only ongg] 2 T such that [g] 2 s% and if x 2 s%
then there is someT 2 P and some[g]2 T suchthatx =[g]: (If [g]2 T;then[g]=[f]2T:)

Proof. (i) Let A 2 F(®): Then from the de nition of ¥; there exists somen 2 N such that
A=1Tj, ji=0;::5n"j; 2 Ng: From the de nition of Ty; each T is denumerable. Notice that
any [f] 2 T is associated with a unique member ofA;:. Simply consider the uniquefg 2 [f]: The
unigue member ofA; is by de nition fy(0): Thus each member ofT x can be speci cally identi ed.
Hence for each T there is a denumerableM; N and a bijection hj:M; ! T; such that a; 2 T;

i there isa ki 2 M; and h;(ki) = a: Consequently, for eachi = 0;:::;n and a;, 2 T;,; we have
that h;, (kj;) = &,; and conversely for eachi = 0;:::;n and kj; 2 Mj;; hj,(kj;) 2 Tj,: Obviously;
fhj (kj)ji=0;:::;ngis a nite choice set. All of the above may be translated into the following

sentence that holds inM : (Note: Choice sets are usually considered as the range of dhe functions.
Further; \bounded formula simpli cation" has been used.)

8y(y2F(P)!9 s((s2P(E)"8x((x2y)'9 z((z2x)" (z2 9"
8WW2E! (wW2s)"(w2x)$ (w=2))"
BU(U2E! (U2s)$9 x1((X22Yy)" (u2x1)))) (7.2.2)

For eachA 2 F(®); let Sa be the set of all such choice sets generated by the predicatdat follows
the rst ! formed from (7.2.1) by deleting the 9s and letting y = A: Of course this set exists within
our set theory. Now let C= fSp jA 2 F(®)g:

Consider Cand (Sp): Thens2 (Sa)i s satises (7.2.1) as interpreted in M : Since
we are working in an enlargement there exists an internalQ2 (F(®))suchthat  Q .
Recallthat $=f T|jT2fgAlso T T for eachT 2 ®: From the de nition of  C, there
is an internal set So and s 2 Sg i s satis es the internal de ning predicate for members of So and
this set is the set of all suchs: () ) Consequently; since for eachT 2 ®; T 2 Q; then the generally
external s°= fs\ T T 2 Bgsatises the) for (i). Note; however, that for T; T 2 B;itis
possible thats\ T =f [f]l]gand [f]2 T: In this case by the niteness of [f] it follows that
[f]= [f] impliesthat s\ T = f[f]g: Now let S = fs®j s 2 Sqg: In general, S is an external
object.

(( ) Consider the internal set Sq: Let s? be the set as de ned by the right-hand side of (i).
For each internal x 2 s and applying; if necessary the *-axiom of choice for *- nite sets; we have
the internal set Ax = fy j (y 2 Sq) * (x 2 y)g is nonempty. The setfAy j x 2 s%g has the nite

So)™ (x12y) " (xn 2 y)gis internal and nonempty by the *-axiom of choice for *- nite sets.
Since we are in an enlargement ana® is countable then D =  fA, j x 2 s%g 6 ;: Now take any
s2 D: Then s2 Sq and from the de nition of S; s°2 S. This completes the proofj
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[Note: Theorem 7.2.1 may be used to model physical developmtal paradigms associated with
event sequences.]

Although it is not necessary, for this particular investigation ; the set S may be considereda
set of all developmental paradigmsApparently ; S contains every possible developmental paradigm
for all possible frozen segments an& contains paradigms for any *-totality T : There are *-frozen
segments contained in variouss® that can be assumed to be unreadable sentences sinc& 6 T:]]

Let A 2 F(®) and M (A) be a subset ofSy for which there exists a written set of rules that
selects some speci ¢ member d, : Obviously; this may be modeled by means of functional relations.
First; M (A) Sa and it follows; from the di erence in cardinalities ; that there are in nitely many
members of (Sp) for which there does not exist a readable rule that will selet such members.
However, this does not preclude the possibility that there is a set of mrely unreadable sentences
that do determine a speci c member of Sp M (A): This might come about in the following
manner. Suppose thatH is an in nite set of formal sentences that is interpreted to be a set of
rules for the selection of distinct members ofM (A): Suppose we have a bijectiorh:M (A) ! H
that represents this selection process. Let M be at least a polysaturated enlargement ofM ;
and consider f : (M (A)) ! H: The map f is also a bijection and f : (M (A)) ! H:
Sincej (M (A))j < jMj ; it is well-known that there exists an internal map h: A°! H such that
hj (M(A)) = f; and A% h[A9 are internal. Further; for internal A°\ (Sa)= B; (M (A)) B:
However, (M (A)) is external. This yields that h is dened on B and B\ ( Sp (M (A) 6 ;:
Also; H h[B] H implies; sinceh[B] is internal; that H & h[B]: Consequently, in this case
h[B] may be interpreted as a set of *-rules that determine the sedction of members ofB: That is
to say that there issome ]2 h[B] H andalk]2 Sa (M (A)) such that ([k]; [g]) 2 h: As it
will be shown in the next section the set H can be so constructed that if p] 2 h[B] H; then [g]
is unreadable.

7.3 Ultrawords

Ordinary propositional logic is not compatible with deductive quantum logic; intuitionistic logic ;
among others. In this section a subsystem of propositional logic is investigated which reti es this
incompatibility. | remark that when a standard proposition al language L or an informal language
P isomorphic to L is considered it will always be the case that the L or P is minimal relative to
its applications. This signi es that if L or P is employed in o ur investigation for a developmental
paradigm; then L or P is constructed only from those distinct propositional atoms that correspond
to distinct members of d; etc. The same minimizing process is always assumed for the lfowing
constructions.

Let B be a formal or; informal nonempty set of propositions. Construct the language B in the
usual manner from B (with super uous parentheses removed) g that Py forms the smallest set of
formulas that contains B and such that Py is closed under the two binary operators® and! as
they are formally or informally expressed. Of coursethis language may be constructed inductively
or by letting P ¢ be the intersection of all collections of such formula clos# under * and !

We now de ne the deductive system S: Assume substitutivity ; parenthesis reduction and the
like. Letd = fF; ji 2 Ng= B be a development paradigm where each F is a readable frozen
segment and describes the behavior of a Natural-system ovea time subinterval. Let the set of
axioms be the schemata
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(AAB)!A ;A2 B 1)

(A"B) !B )
AN (BAC)! (A”B)AC; 3)
(AAB)AC A~ (BAC): (4)

If Po is considered as informgl which appears to be necessary for some applicationsvhere
the parentheses are replaced by the concept of symbol strisgbeing to the \left" or \right" of
other symbol strings and the concept of strengths of connedtes is used (i.e. A* B! C means
(A~ B)! C);then axioms 3 { 4 and the parentheses in (1) and (2) may be omittd. The one rule
of inference is Modus Ponens (MP). Proofs or demonstrationgrom hypotheses contain nitely
many steps hypotheses may be inserted as steps and the last step in the @of is either a theorem
if = ; orif 6 ;; then the last step is a consequence of ( a deduction from ): Notice that
repeated application of (4) along with (MP) will allow all le ft parentheses to be shifted to the right
with the exception of the (suppressed) outermost left one. Tus this leads to the concept of left to
right ordering of a formula. This allows for the suppressionof such parentheses. In all the following
this suppression will be done and replaced with formula lefto right ordering.

For each Po; let S() denote the set of all formal theorems and consequences dhined from
the above de ned systemS: Since hypotheses may be insertedor each Po; S() Po: This
implies that S() S(S()) : SaletA 2 S(S()) : The general concept of combining together nitely
many steps from various proofs to yield another formal proofleads to the result that A 2 S() :
Therefore; S() = S(S()) : Finally ; the nite step requirement also yields the result that if A 2 S() ;
then there exists a nite F such that A 2 S(F): Consequently S is a nitary consequence
operator and observe that if C is the propositional consequence operatorthen S() , C() : Of
course we may now apply the nonstandard theory of consequence opexas to S:

It is well-known that the axiom schemata chosen forS are theorems in intuitionistic logic. Now
consider quantum logic with the Mittelstaedt conditional i1(A;B) = A ? _ (A ~ B): [1] Notice that

i1(A~B;B)=(A ~B)? (A~B)~"B)=(A ~"B)? _(A~B)= 1 (the upper unit) Then
i1(A"B);A)=(A "B)” _(A"B)"A)=(A "B)” _(A"B)=1; i1i((A"B)"C;A"(B"C)) =
(A~rB)~C)? _(A~B~C) =1 =i1(A" (B"C)(A"B)" C): Thus with respect to the

interpretation of A! B as conditional i; the axiom schemata for the systemS are theorems and
the system S is compatible with deductive quantum logic under the Mittel staedt conditional.

In what follows; assume” is interpreted as jjjandjjj: Recall that d = fF; ji 2 Ng =B is
a development paradigm where each F is a readable frozen segment and describes the behavior
of a Natural-system over a time subinterval. Although it is su cient in most cases to consider a
formal language it is more convenient to employ an isomorphic informal langlage. This is especially
necessary if one wishes to more closely analyze certain spcsubtle objects. Let Mg = d: De ne
M1 = fFgjjjandijjF.1g: Assume that M, is dened. Dene M. = fxjjandjjFn+« j X 2 Myg:
From the fact that d is a developmental paradigm; where the last two symbols in each member of
d is the time indicator \i." ; it follows that no member of d is a member ofM, for n > 0: Now let
M = fMp jn 2 Ng: Intuitively ; jjjandjjj behaves as a conjunction and each jFas an atom within
our language. Notice the important formal demonstration fact that for an hypothesis consisting of
any member ofMp; n> 0; repeated applications of (1) (MP); (2); (MP) will lead to the members
of d appearing in the proper time ordering at increasing (fomal) demonstration step numbers.
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The next theorem shows the existence of the most basic ultrasrd w: The S is the basic
compatible ultralogic. This ultraword and the corresponding ultralogic generate a selected Natural
event sequence along with numerous ultranatural events.

Theorem 7.3.1 For d = fF; ji 2 Ng; there exists an ultrawordw 2 M d such that
Fi2 S(fwg) (i.e.w " gF;) for eachi 2 N:
Proof. Consider the binary relation G = f(x;y) j(x 2 d)*(y2 M d)” (x 2 S(fyg)g: Suppose

m =maxfk; j (Xi = Fy,)* (i=1;:::;n)g: Let b2 M 41 : It follows immediately that x; 2 S(f bg)

for eachi = 1;:::;n and; from the construction of d; b 2 d: Thus f(x1;b);:::;(Xn; b)g G:

Consequently, G is a concurrent relation. Hence there exists somew 2 M d such that
Fi = F; 2 S(fwg) for eachi 2 N: This completes the proof. [See note J]

Observe that w in Theorem 7.3.1 has all of the formally expressible propefes of a readable
word. For example w has a hyper nite length; among other properties. Howevery since d is a
denumerable set each ultraword has a very special property.

Recall that for each [g] 2 E there exists a uniqguem 2 N and f°2 T™ such that [f 9 = [g] and
for each k such that m < k 2 N; there does not existg® 2 T such that [g9 = [g]: The function
f02 T™ determines all of the alphabet symbols the symbol used for the blank spaceand the like;
and determines there position within the intuitive word being represented by §]: Also for each |
such that 0 | m; %)= i@ 2 i[W]=T Aj; wherei(a) is the \encoding" in A; of the
symbol \a". Foreach m 2 N;let P, = ff j(f 2T™)~ (9z((z2E)" (f 2 2) *"8x((x 2 N)* (x >
m)!':9 y({(y2T*)™(y22)))g: An elementn 2 A; is asubtle alphabet symbaif there exists
m2 Nandf 2 (Py);orifm2 N; andf 2 Py; and somej 2 N such that f (j) = n: A symbol
is a pure subtle alphabet symbaf f (j) = n 2 i[W]: Subtle alphabet symbols can be characterized
in E for they are singleton objects. A g] 2 E represents a subtle alphabet symbol i there exists
somef 2 ( T)° such that [f]=[g] =[(0;f(0))]; f = f(0;f (0))g:

Theorem 7.3.2 Letd = fF; ji 2 Ng be a denumerable developmental paradigm. For an

ultraword w = [g] 2 E that exists by Theorem 7.3.1 there exists 2 Nj; and in nitely many
2 Ny suchthat[f]=[qg]; f 2 P andeachf( )2 (i[Po]) (i[Po]) is a pure subtle alphabet
symbol.

Proof. Since d is denumerable consider a bijection h:N ! d such that h(n) = F, =
[O;0n)]; an 2 i[d]  i[Po]: From the de nition of M d;if [g] 2 M d; there exists a unique
m; n2 N (n 1)andf®2 (i[Po])™ such that h[[0;n]]  S(f[g]g) and (0) [f9 = [g]; and (1)
m =2n; (2) foreacheven X m; (k 0); f92k) = o 2 i([Po]) Az; [(0; )] 2 d: All such g
are distinct and [(0; g«)] 2 S(ff 9g): For each odd X+1 m; f 92k +1) = i(jjjandjjj): (3) For each
h(k) 2 h[[0; n]] there exist distinct even & m such that f 92k) = g« 2 i[P] A1 and conversely
and h(k) =[(0;0)] 2 d all such gk being distinct. Also note that for each i 2 N; h(i) 2 S(f[g]g)
i h(i) 2 h[[O;n]]: (4) There exists a uniquer 2 N such thatr > m and anf" 2 P, such that
[f"1=1g]: (5) For each of the n + 1 distinct k's that exist from the rst part of ( 2); there exists at
leastn + 1 distinct ry 2 N suchthat 0 r, r and n+1 distinct f"(ry) = i(bk); where b is a
symbol representing the natural number that appears as the ext to the last symbol in a member
of d:

Letw=[g]2 M d be the ultraword that exists by Theorem 7.3.1. Then there exsts some
2 Nandaunique 2 Naswellasf®2 ( i[Po]) suchthat h[[O; ]] S(f[f9%9) = S(f[g]o)
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with the *-transfer of properties (1) | ( 5). From Theorem 7.3.1; (h[N]) S(f[f 9g) yields;
by application; of (3) that h[N] = (h[N]) h[[0; ]]: This implies that h[[0; ]] is in nite and
internal. From (1); we obtain that 2 Nj : From (4); there exists a unique > ; hence 2 Nj ;
and a uniquef 2 P such that [f] = [g] = [fY: From (5); there exist at least *-distinct ; and
hence distinct ¢ 2 N such that the distinct f( x) 2 (i[Po]): Since M is an ultrapower or
ultralimit enlargement based upon N; it follows that j[0; ]j 2©@: Consequently, the cardinality of
the distinct f ( ) is greater than or equal to 22 Sincei[W] is denumerable the cardinality of the
set of purely subtle alphabet symbols contained in the set of distinct f( ) 2@: This complete
the proof. |

With respect to the proof of Theorem 7.3.2 the function f determines the alphabet composition
of the ultraword w: The word w is unreadable not only due to its in nite length but also due to the
fact that it is composed of in nitely many purely subtle alph abet symbols.

The developmental paradigm d utilized for the two previous theorems is composed entirely
of readable sentences. We now investigate what happens if aedelopmental paradigm contains
countably many unreadable sentences. Let the nonempty devepmental paradigm d° be composed
of at most countably many members of E E and let d° B Po: Construct; as previously,
the set Mg from B; rather than from d and suppose thatB\ M; = ;; i 6 0: [This last requirement
for B can be achieved as follows: construct a special symbol notiginally in A: Then this symbol
along with A is considered the alphabet. Next only consider &8 that does not contain this special
symbol within any of its members. Now use this special symbotonsistently with or without the
spacing symbol to construct M; i 6 0: Of course” is interpreted as this special symbol with or
without the spacing symbol in the axiom system S.]

The w that exists by the next theorem generates upon applying the ultralogic S; any selected
event sequence that contains not only previously selected &tural events but also selected UN-events.

Theorem 7.3.3 Let d°= f[g]ji 2 Ng: Then there exists an ultrawordw 2 Mg B such
that foreachi 2 N; [g]2 S(fwg):

Proof. Consider the internal binary relation G = f(x;y)j(x2 B)"(y2 Mg B)"(x2
S(fyg)g: Note that members ofd® are members of E or; at the most; denumerably many members
of E  E: From the analysis in the proof of Theorem 7.3.1for a nite F B; there exists some
y2 Mg B suchthat F S(fyg): It follows by *-transfer that if F is a nite or *- nite subset of
B; then there exists somey 2 Mg B such that F S(fyg): As in the proof of Theorem
7.3.1; this yields that G is at least concurrent on B: However, d° B and jdf @o: From
@-saturation; there exists somew 2 Mg B such that for each [gi] 2 d% [g]2 S(fwg): This
completes the proof.J

Let ; & N and D; = fd;j ji 2 gand eachd; B is considered to be a developmental
paradigm either of type d or type d°and B\ M; = ;; i 6 0: Notice that D; may be either a nite
or denumerable set and Theorem 7.3.1 holds for the case that d B; wherew 2 Mj3 B: For
eachd; 2 D;j; use the Axiom of Choice to select an ultrawordw; 2 Mg B that exists by
Theorems 7.3.1 (extended) and 7.3.3. Lefw; ji 2 g be such a set of ultrawords.
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This next theorem shows the existence of an ultimate ultrawaed that by application of the
ultralogic yields all of the other needed ultrawords. Thusw? generates after application of the
ultralogic  S; a Natural-system's event sequencewhether it contains only Natural events or selected
UN-events. Thenw®and S(f w%) solve Wheeler's \general grand uni cation problem."

Theorem 7.3.4 There exists an ultimate ultraword WJ-O 2 Mp B such that for each
i2;wj 2 S(fwlg) and; hence for eachd; 2 Dj; dj S(fwi; 9) S(fwg):
Proof. For each nite fF;;:::;F,g Mg B there is a natural number; say m; such that

fori =1;:::5n; F 2 M; for somej m: Hence taking b 2 My41 ; we obtain that each F 2
S(fbg): Observe that b 2 B: By *-transfer; it follows that the internal relation G = f(x;y) j (x 2
Mg B)"(y2 Mg B) " (x 2 S(fyg)g is concurrent on internal Mg B and

fwj ji2 g Mg B: Again @-saturation yields that there is some WJ-O 2 Mg B
such that for eachi 2 ; wj 2 S(fwjog): The last property is obtained from dj S(fw; 9)
S( S(fwjog)) = S(fwjog) since fw;g is an internal subset of Pg: This completes the proofi

Corollary 7.3.4.1 Let ; & N: There exists an uItimaée ultraword w2 Mg B such
that foreachj 2 ; w2 S(fw%) and; hence for eachd; 2 ~ Dj; dj S(f wPg) S(fwl):

The same analysis used to obtain Theorem 7.3.2 can be applidd the ultrawords of Theorems
7.3.3 and 7.3.4.

7.4 Ultracontinuous Deduction

In 1968; a special topology on the set of all nonempty subsets of a gimeset X was constructed
and investigated by your author. We apply a similar topology to subsets ofE:

Suppose that nonempty X E : Let be the discrete topology onX: In order to topologize
P(X); proceed as follows: foreaclc 2 ; let N(G)= fAj(A X)"(A G)g= P(G): Consider
B=fN(G) jG 2 gto be a base for a topology 1 on P(X): Let A 2 N(G1)\ N(G31): The
discrete topology implies that N (A) is a base element and thatN(A) N (Gi)\ N(G2): There
is only one member ofB that contains X and this is P(X): Thus if P(X) is covered by members
of B; then N(X) = P(X) is one of these covering objects. ThusR(X); 1) is a compact space.
Further; sinceN(;) N(G) for eachG 2 ; the space P(X); 1) is connected. The topology ;1 is
a special case of a more general topology with the same propiirs. [2] Suppose thatD  X: Let
D2N (ﬁs) = P(G);G2 : ThenD 2 N(D) N(G): This yields that the nonstandard monad is

(D)= f N(G)jN(G)2Bg= (P(D))= P( D):

This next theorem shows that the ultralogic S produces Natural and ultranatural events in
an ultracontinuous manner.

Theorem 7.4.1 Any consequence operatolC: (P(X); 1) ! (P(X); 1) is continuous.

Proof. Let A 2 P(X) and H 2 CJ[ (A)]: Then there exists someB 2 (A) such that
C(B)= H: Hence B 2 P( A): By *-transfer of a basic property of our consequence operats;
C(B) C( A) = (C(A)): Thus (C(B)) 2 (P(C(A))) impliesthat C(B) 2 (A):

Thereforeg, C[ (A)] ([C(A)]): Consequently C is continuous. |

Corollary 7.4.1.1 Forany X E ; and any consequence operato€:P(X) ! P (X); the map
C: (P(X)! (P (X)) is ultracontinuous.
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Corollary 7.4.1.2 Let d [resp. d® d or d| be a developmental paradigm as de ned for Theorem
7.3.1[resp. Theorem 7.3.37.3.4). Let w be a ultraword that exists by Theorem 7.3.1[resp Theorem
7.3.3 7.3.4. Then d [resp. d% d or d9 is obtained by means of a ultracontinuous subtle deductive
process applied tof wg:

Recall that in the real valued case a function f:[a; ! R is uniformly continuous on [a; b i
for eachp; g2 [a;bsuchthatp q2 (0);thenf(p) f(q 2 (0):If D [a;his compact then
p; g2 Dandp q2 (0)implythatthereisastandard r 2 D such thatp; q2 (r): Also; for each
r2 D andanyp; g2 (r);itfollowsthat p g2 (r): Thus;if compactD [a;b;thenf :D! R
is uniformly continuous i for every r 2 D and eachp; g2 (r); f(p); f(q) 2 (f(r)): With this
characterization in mind; it is clear that any consequence operatorC:P(X) ! P (X) satis es the
following statement. For eachA 2 P (X) and eachp; g2 (A); C(p); C(g 2 (C(A)):

From the above discussion one can think of ultracontinuity as being a type of ultraunif orm
continuity.

7.5 Hypercontinuous Gluing

There are various methods that can be used to investigate theébehavior of adjacent frozen
segments. All of these methods depend upon a signi cant redurelative to discrete real or vector
valued functions. The major goal in this section is to preseha complete proof of this major result
and to indicate how it is applied.

First; as our standard structure consider either the intuitive real numbers as atoms or ax-
iomatically a standard structure with atoms ZFR = ZF + AC + Aj(atoms) + A(atoms) +
jAj = c; where A is isomorphic to the real numbers and A; \ A = ;: Then; as done
previously; there is a model hC;2;=i within our ZF + AC model for ZFR ; where A has
all of the ordered eld properties as the real numbers. A supestructure hR;2;=i is con-
structed in the usual manner, where the superstructure hN;2;=i is a substructure. Pro-
ceeding as in Chapter 2 construct M = h R;2=i and Y;: The structure Y; is called
the Extended Grundlegend Structure| the EGS. The Grundlegend Structure is a substructure
of Yi:

It is important to realized in what follows that the objects u tilized for the G-structure interpre-
tations are nonempty nite equivalence classes of partial sequense Due to this fact; the following
results should not lead to ambiguous interpretations.

As a preliminary to the technical aspects of this nal section; we introduce the following
de nition. A function f:[a;b ! R™ is dierentiable-C on [a; ] if it is continuously di eren-
tiable on (a;b) except at nitely many removable discontinuities. This de nition is extended to
the end points fa; bg by application of one-sided derivatives. For any f;b]; consider a partition
P=fag;a;; ;an;an+19;n 1, a=ap, b=an+ anda 1<aj; 1 j n+l:Forany such par-
tition P; let the real valued function g be de ned on the setD =[ag;a1)[ (a1;a2)[ [ (an;an+«1]as
follows: for eachx 2 [ap; a1); let g(x) = r1 2 R; foreachx 2 (& 1;8);letg(x)=r; 2 R; 1<i n;
for eachx 2 (an;b]; let g(x) = rh+1 2 R: It is obvious that g is a type of simple step function.
Notationally ; let F (A; B) denote the set of all functions with domain A and codomainB:

Theorem 7.5.1. shows that if a time fracture occurs of the miimum or intermediate type,
then there exists an ultracontinuous, ultrauniform and ultrasmooth alteration process within the
NSP-world that yields all of the alterations.
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Theorem 7.5.1 There exists a functionG 2 (F ([a; b]; R)) with the following properties.

(i) The function G is *-continuously *-di erentiable and *-uniformly *-cont inuouson [a;H;

(i) foreach odd n2 N; (n 3); G is *- di erentiable-C of order n on [a;H];

(i) for each evenn 2 N; G is *-continuously *-di erentiable in  [a; b] except at nitely
many points,

(iv)if c=minfry; ;rp+0; d=maxfry; ;rp+0; thenthe range ofG = [c;d]; st (G)
at least mapsD into [c;d] and (st (G))jD = g:

Proof. First; for any real c; d; whered 6 O; consider the nite set of functions
(7:5:1) hj(x;c;d)=(1=2)(rj+2+ rj) sin(x c¢)=(d) +1 +rj;

1 n: Each h; is continuously di erentiable for any order at each x 2 R: Observe that for
each oddm 2 N; each m'th derivative hj(m) is continuous at (c+ d) and (c d) and hj(m)(c+ d) =
hj(m)(c d) = 0 for each j:

Let positive 2 (0): Consider the nite set of internal intervals f[ag; a3 );(ar + ;az
); :(an *+ ;b]g obtained from the partition P: Denote these intervals in the expressed order by
lj; 1 j n+1:Dene the internal function

(7:5:2) Gi=f(x;r)jx2 gl [f (Xrna)iX2lha g
Let internal ij =[g ;a;+ ];1 j n;andforeachx 2 ij; let internal
(7:5:3) Gi(x)=(1=2)(rj+1+ rj) sin(x ag)=(2) +1 +rj:

De ne the internal function
(7:5:4) Ga=f(x;Gi(x))jx 2 I{g[ [f (% Gn(X)jx21)g:

The nal stepistodene G= G;[ G,. Then G2 (F([a;4;R)):

By *-transfer; the function Gi; has an internal *-continuous *- derivative G(ll) such that
G(ll) (x) =0foreach x 2 1. [ [ |In+1: Applying *-transfer to the properties of the functions
hj (x; c; d); it follows that G» has a unique internal *-continuous *-derivative

(7:5:5) G =(1=(4 )(rjsa rj) cos(x a)=(2)

foreachx 2 1{[ [ 1¥: The results that the *-left limit for the internal G(ll) and the *-right limit
for internal G(zl) at each g as well as the *-left limit of G(zl) and *-right limit of G(ll) at each
a + areequaltoOandO :G(zl) (3 )= G(zl) (g + ) imply that internal G has a *-continuous
* derivative G = GV [ G dened on [a;b:

A similar analysis and *-transfer yield that for each m 2 N; m 2; G has an internal *-
continuous *-derivative G(™) de ned at eachx 2 [a; b except at the points a; wheneverr;.; 6
r; : However, it is obvious from the de nition of the functions h; that foreachoddm2 N; m 3;
each internal G(™ can be made *-continuous at eachg by simply de ning G(™(a )=0
and with this parts (i) ; (ii) ; and (iii) are established.

For part (iv) ; assume thatr;  rj+1: From the de nition of the functions h;; it follows that
for eachx 2 1 [ ij[ lj+1; 1 G(x)  rj+1: The nonstandard intermediate value theorem
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implies that G [gj;8;+1] = [rj;rj+1] and in like manner for the case thatr;+1 < r;j: Hencg
G [a;b = |[c;d: Clearly;st( D)=[a;b:If p2D andx2 (p)\ D; then G(x)= rj = g(p)
for somej suchthat1 j n+1:This completes the proof.|

The nonstandard approximation theorem 7.5.1 can be extend# easily to functions that map D
into R™M: For example assume thatF:D ! R3; the component functionsF1; F, are continuously
di erentiable on [ a; b]; but that F3 is a g type step function on D: Then letting H = ( F1; F2;G);
on [a;h; where G is de ned in Theorem 4.1; we have an internal *-continuously *-di erentiable
function H: [a;b! R?3; with the property that st (H)jD = F:

With respect to Theorem 7.5.1; it is interesting to note that if h; is de ned on R; then for even
ordersn 2 N;

(rjen 1) " _ =
W _O (7.5.6)

in"e dj=
for rj+1 = rj but not O otherwise. If rj;1 r; 6 0; then G(Z”)(a,— ) is an in nite nonstandard
real number. Indeed if m; is an increasing sequence of even numbers ilN and rj+; 6 rj; then
jG(zm‘)(a,- )j forms a decreasing sequence of nonstandard in nite numbersThe next result is
obvious from the previous result.

Corollary 7.5.1.1 For eachn 2 N; then internal G(™ = G(ln) [ G(Z”) is *-bounded on [a; b

Let D(a;b) be the set of all bounded and piecewise continuously di eratiable functions de ned
on [a; b): By considering all of the possible ( nitely many) subintervals, wheref 2 D(a;b); it follows
from the Riemann sum approach that for each real > O; there exists a real ; > 0 such that for
each real j; 0< ; < 1;a sequence of partitionsP; = fa = u) < < b}(i = bg can be selected
such that the mesh(;) i and

i

i(f(b f(a)) fAta)(B, By i< (7:5:7)
n=1
for any t, 2 (4, ;;b,):

Moreover, for any given number M; the sequence of partitions can be so constructed such that
there exists aj such that for eachi> j; k ; > M; whereP; and P; are partitions within the sequence
of partitions. By *-transfer of these facts and by application of Theorem 7.5.1 and its corollary we
have the next result.

Corollary 7.5.1.2 For eachn 2 N and each internal G("); the di erence G(M(b) G(")(a) is
in nitesimally close to an (externally) in nity *- nite su  m of in nitesimals.

A developmental paradigm is a very general object andtherefore; can be used for numerous
applications. At present; developmental paradigms are still being viewed from thesubstratum or
external world. For what follows; it is assumed that a developmental paradigm d traces the eval-
tionary history of a speci cally named natural system or sygems. In this rst application ; let each
Fi 2 d have the following property (P).

F;i describes \the general behavior and characteristics of themamed natural system
S, as well as the behavior and characteristics of named constients contained within
S; at time t;:"
Recall that for Fi; Fi+1 2 d; there exist unique functionsfo 2 F; =[f]; 9o 2 Fi+1 =[g] such
that fo; go 2 T? and f(0;fo(0))g 2 [f]; f(0;90(0))g 2 [g]: Thus; to each F 2 d; correspond the
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unique natural number fo(0): Let D =[t; 1;t)[ (ti;tisa]Janddene f1:D ! N as follows: for each
X 2 [ti 1;ti); let f1(x) = fo(0); for eachx 2 (tj;ti+1]; let f1(x) = go(0): Application of theorem 7.5.1
yields the internal function G such that GjD = f;: For these physical applications utilize the term
\substratum" in the place of the technical terms \pure nonst andard.” [Note: Of course elsewhere
the term \pure NSP-world" or simply the \NSP-world" is used a s a speci ¢ name for what has here
been declared as the substratum.] This yields the followingtatements where the symbols F and
Fi+1 are de ned and characterized by the expression inside the cutation marks in property (P).

(A): There exists a substratum hypercontinuous hypersmooth; hyperuniform pro-
cessG that binds together F; and Fi.; :

(B): There exists a substratum hypercontinuous hypersmooth; hyperuniform alter-
ation processG that transforms F; into Fj.q :

(C): There exists an ultracontinuous subtle force-like (i.e. deductive) process that
yields F; for each time t; within the development of the natural system.

In order to justify ( A) and (B); speci c measures of physical properties associated with o
stituents may be coupled together. Assume that for a subwordr; 2 F; 2 d; the symbols , denote
a numerical quantity that aids in characterizing the behavior of an object in a systemS; or the
system itself. Let (M 1) be the statement:

\There exists a substratum hypercontinuous, hypersmooth; hyperuniform functional
processG; such that G; when restricted to the standard mathematical domain it
is fi and such that G; hypercontinuously changesr; for system S; at time t; into
ri«; for systemS; attime tj,; "

This modeling procedure yields the following interpretation:

(D) If there exists a continuous or uniform [resp. discrete] functional processf;
that changesr; for S; at time t; into rj4; for S; at time tj41; then (M 1):

At a particular moment t;; two natural systems S; and S, may interface. More generally two
very distinct developmental paradigms may exist one d at times prior to t; (in the t; past) and
one ¢, at time after t; (in the t; future). We might refer to the time t; as astandard time fracture.
Consider the developmental paradigm g = d1 [ dz: In this case the paradigms may be either of
type d or d® For the type d® the corresponding system need not be considered a natural siem but
could be a pure substratum system.

At t; an F; 2 dz can be characterized by statement P) (with the term natural removed if F ;
is a member of ad%. In like manner; Fi,; at time tj4+; can be characterized by P). Statements
(A); (B); (C) can now be applied to ¢ and a modi ed statement (D); where the second symbol
string S; is changed t0S;: Notice that this modeling applies to the actual human ability that only
allows for two discrete descriptions to be givenone for the interval [t; 1;t;) and one for the interval
(ti; ti+1 ]: From the modeling viewpoint; this is often su cient since the length of the time intervals
can be made smaller than Planck time.

Recall that an analysis of the scienti c method used in the investigation of natural system should
take place exterior to the language used to describe the spiec system development. Suppose that
D is the language accepted for a scienti ¢ discipline and thatwithin D various expressions from
mathematical theories are used. Further suppose that enough of the modern theory of sets is
employed so that the EGS can be constructed. The following sttement would hold true for D:
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If by application of rst-order logic to a set of non-mathematical premises taken
from D it is claimed that it is not logically possible for statemens such as(A); (B);
(C) and (D) to hold; then the set of premises is inconsistent.
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NOTES
[1] The actual members, F; of a developmental paradigm d need not be unique. However, ¢
speci ¢ information contained in each readable word used foa specic i 2 N is unique.
[2] Depending upon the application, a single standard word ray also be termed as an ultraword.

[3] For a new more detailed method to obtain ultrawords for a e ned developmental paradigm, see
pages 4 { 7 of http://arxiv.org/abs/math/0605120

9.1 An Extension.

Although it is often not necessary, we assume when its useful that we are working within the
EGS. Further; this structure is assumed to be # 1i-saturated; where M 1 = hR;2;=i; even though
such a degree of saturation can usually be reduced. Refergnto the paragraph prior to Theorem
7.3.3 it can be assumed that the developmental paradignd® B Po: It is not assumed that
such a developmental paradigm is obtained from the processistussed in Theorem 7.2.lalthough a
modi cation of the proof of Theorem 7.2.1 appears possiblen order to allow this method of selection.

Theorem 9.1.1 Let d®°= f[g]ji2 g;j j< 2M u: There exists an ultrawordw2 Mg B
such that for eachi 2 ; [g]2 S(fwg):

Proof. The same as Theorem 7.3.3 with the change in saturatioj

let D = fdi ji2 g jj< 2Mu; jdj < 2M 1 and eachd B is considered to be a
developmental paradigm either of typed or type d% For eachd; 2 D; use the Axiom of Choice to
select an ultrawordw; 2 Mg B that exists by Theorems 9.1.1. Letfw; ji 2 g be such a set

of ultrawords.

Theorem 9.1.2 There exists an ultraword w®2 Mg B such that for eachi 2 ; w; 2
S(fw%) and; hence for eachd; 2D; d S(fw%):
Proof. The same as Theorem 7.3.4 with the change in saturatioj

9.2 NSP-World Alphabets.

First; recall the following de nition. Py, = ff j(f 2 T™)" (9z((z2 E)» (f 2 z) *8x((x 2
N)A(x>m)!1:9 y((y2T*)"(y22)))g: The setT = i[W]: The set Py, determines the unique
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partial sequencef 2 [g] 2 E that yields; for eachj 2 N suchthat0 j m; f(j) = i(a); where
i(a) is an \encoding" in A; of the alphabet symbol \a" used to construct our intuitive la nguageW:
The set [g] represents an intuitive word constructed from such an alplabet of symbols.

Within the discipline of Mathematical Logic ; it is assumed that there exists symbols | a
sequence of variables | each one of which correspondsn a one-to-one mannerto a natural number.
Further; under the subject matter of generalized rst-order theories [2] it is assumed that the
cardinality of the set of constants is greater than @: In the forthcoming investigation; it may be
useful to consider an alphabet that injectively correspond to the real numbersR: This yields a new
alphabet A° containing our original alphabet. A new collection of wordsW° composed of nonempty
nite strings of such alphabet symbols may be constructed. t may also be useful to well-orderR:
The set E also exists with respect to the set of wordsW® Using the ESG, many previous results in
this book now hold with respect to W° and for the case that we are working in a # i-saturated
enlargement.

With respect to this extended language if you wish to except the possibility; a de nition as to
what constitutes a purely subtle alphabet symbol would needto be altered in the obvious fashion.
Indeed; for T in the de nition of Py, ; we need to substitute T°= i[WY: Then the altered de nition
would read that r 2 A; ' R is a pure subtle alphabet symbolf there exists anm 2 N and
f2 (Pn);orifm2 N Nanf 2 Py;andsomej 2 R suchthatf(j)= r 2 i[WY: Further;
some of the previous theorems also hold when the proofs are mioed.

Although these extended languages are of interest to the m&ematician; most of science is
content with approximating a real number by means of a rational number. In all that follows ; the
cardinality of our language; if not denumerable; will be speci ed. All theorems from this book that
are used to establish a result relative to a denumerable langage will be stated without quali cation.
If a theorem has not been reestablished for a higher languadaut can be so reestablishedthen the
theorem will be termed an extendedtheorem.

9.3 General Paradigms.

There is the developmental paradigm and for nondetailed descriptions thegeneral developmen-
tal paradigm. But now we have something totally new | the general paradigm It is important
to note that the general paradigm is considered to be distint from developmental paradigms al-
though certain results that hold for general paradigms will hold for developmental paradigms and
conversely. For example associated with each general paradigm ¢ is an ultraword wg such that the
setGa S(fwgg) and all other theorems relative to such ultrawords hold for general paradigms.
The general paradigm is a collection of words that discussin general the behavior of entities and
other constituents of a natural system. They, usually; do not contain a time statement W; as it ap-
pears in section 7.1 for developmental paradigm descriptios. Our interest in this section is relative
to only two such general paradigms. The reader can easily gemate many other general paradigms.

Let c® be a symbol that denotes some xed real number and® a symbol that denotes a natural
number. [Note: what follows is easily extended to an extend# language.] Suppose that you have a
theory which includes each member of the following seti(suppressed.

Ga = fAnjjj elementaryjjj particlejjj (n9jjj with jjj
(9.3.1) kineticjjj energyjjjc+1=(n%:jn2 G2 n 60g;

where G is a denumerable subset of the real numbers. The set Gis of particular interest when
G = N: Theories that include such sentences consider such parties asfree in space.
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Theorem 9.3.1 shows that it is necessary for subparticles texist.

Of particular interest is the composition of members of G  Ga: Notice that jGaj = jGj
since z1; 2z 2 Ga and z3 6 z, i [X1] = z1; [X2] = 2Zz; X1(30) = x1(2) 6 x»(30) =
X2(2); x1(2); x2(2) 2 G: Now consider the bijectionK: G ! G:

Theorem 9.3.1 Theset[g]2 Ga Ga i thereexistsauniquef 2 (Pss)and 2 G G
such that [g] = [f]; and f (55) = i(A); f(54) = i(n); f(53) = i(jjj); ;f(B0)=f(); ;f(3)=
i0;f@= 2 G G R R;f(@Q)=1i0); f(0)=(2):

Proof. From the de nition of G 5 the sentence

82(z2E! ((z2Ga)$9 X9w((w2 G)" (X2 Pss)™ (x 2 2)M
((B5:i(A) 2x) ™ ((B4:i(n) 2x)~ ™ (x(B0)=x(2H "
(B:i(0) 2x)™ (x(2) = w) ™ (K(2) = w)?
((@510) 2 x) 7 ((0;i()) 2 x)))) (9.3.2)

holds in M ; hence in M : From the fact that K is a bijection; it follows that K[ Ga Gal=
G G R R: The result now follows from *-transfer. |

Using Theorem 9.3.1 each member of Ga  Ga; when interpreted by consideringi *; has
only two positions with a single missing object since posittns 30 and 2 do not correspond to any
symbol string in our languageW:: This interpretation still retains a vast amount of content ; however.
For a speci c member, you could substitute a new constructed symbao] not in W; into these two
missing positions. Depending upon what type of pure nonstadard number this inserted symbol
represents the content of such a sentence could be startling. Let ° be a nonempty set of new
symbols disjoint from W and assume that °is injectively mapped by H into G G:

Although human ability may preclude the actual construction of more than denumerably many
new symbols you might consider this mapping to be onto if you accept the ickas of extended
languages with a greater cardinality. As previously denote these new symbols by % Now let

G8 = f Anjjj elementanyjjj particlejjj ( Qjjj with jjj
(9.3.3) kineticjjj energyjjjc+1=( 9:jH( 92 G Gg;
This leads to the following interpretation stated in terms of describing sets.

(1) The describing setGa (mathematically) exists i the describing set G} (math-
ematically) exists.

9.4 Interpretations

Recall that the Natural world portion of the NSP-world model may contain undetectableobjects;
where \undetectable” means that there does not appear to exét human; or humanly constructible
machine sensors that directly detect the objects or directy measure any of the objects physical
properties. The rules of the scienti c method utilized within the micro-world of subatomic physics
allow all such undetectable Natural objects to be accepted s existing reality.[1] The properties of
such objects are indirectly deduced from the observed proptes of gross matter. In order to have
indirect evidence of the objectively real existence of suclobjects, such indirectly obtained behavior
will usually satisfy a speci cally accepted model.
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Although the numerical quantities associated with these urmetectable Natural (i.e. standard)
world objects; if they really do exist; cannot be directly measured these quantities are still rep-
resented by standard mathematical entities. By the rules ofcorrespondence for interpreting pure
NSP-world entities; the members of & must be considered as undetectable pure NSP-world objects
assuming any of them exist in this background world. On the oher hand; when viewed within the
EGS; any nite as well as many in nite subsets of G are internal sets. Consequently some nite
collects of such objectsmay beassumed to indirectly e ect behavior in the Natural world.

The concept ofrealism often dictates that all interpreted members of a mathematical model be
considered as existing in reality. The philosophy of sciere that accepts only partial realism allows
for the following technique. One can stop at any point within a mathematically generated physical
interpretation. Then proceed from that point to deduce an intuitive physical theory ; but only using
other not interpreted mathematical formalism as auxiliary constructs or as catalysts. With respect
to the NSP-world; another aspect of interpretation enters the picture. Assumng realism; then the
guestion remains which if any; of these NSP-entities actually indirectly in uence Natural world
processes? This interpretation process allows for the pogslity that none of these pure NSP-world
entities has any e ect upon the standard world. These ideas lould always be kept in mind.

If you accept that such particles as described by Gz can exist in reality; then the philosophy of
realism leads to the next interpretation.

(2) If there exist elementary particles with Natural-system bkavior described byGa ;
then there exist pure NSP-world objects that display withirthe NSP-world behavior
described by members o6 :

The concept of absolute realism would require that the accefance of the elementary particles de-
scribed by G is indirect evidence for the existence of the & described objects. | caution the reader
that the interpretation we apply to such sets of sentences a&, are only to be applied to such sets
of sentences.

The EGS may; of course be interpreted in in nitely many di erent ways. Indeed ; the NSP-
world model with its physical-type language can also be appéd in in nitely many ways to in nitely
many scenarios. | have applied it to such models as the GGU-nutel; among others. In this section
| consider another possible interpretation relative to those Big Bang cosmologies that postulate real
objects at or near in nite temperature ; energy or pressure. These theories incorporate the concept
of the initial singularity(ies).

One of the great di culties with many Big Bang cosmologies is that no meaningful physical
interpretation for formation of the initial singularity is forthcoming from the theory itself. The fact
that a proper and acceptable theory for creation of the univese requires that consideration not
only be given to the moment of zero cosmic time but to what migh have occurred \prior" to that
moment in the nontime period is what partially in uenced Whe eler to consider the concept of a
pregeometry[3]; [4] It is totally unsatisfactory to dismiss such questions & \unmeaningful" simply
because they cannot be discussed in your favorite theory. S&mtists must search for a broader theory
to include not only the question but a possible answer.

Although the initial singularity for a Big Bang type of state of a airs apparently cannot be
discussed in a meaningful manner by many standard physicalhteories it can be discussed by ap-
plication of our NSP-world language. Let @ be a symbol that represents any xed real number.
De ne

38



Gg = fAnjjjelementaryjjj particlejjj (n9jjj with jjj
total jjj energyjjjc%* n% j n 2 Ng; (9.4.1)
Application of Theorem 9.3.1 to Gg yields the set
G§ = f Anjjjelementanyjj particlejjj ( 9jjj with jj
total jjjenergyjjjc* %j 2 N Ng; (9.4.2)

(3) If there exist elementary particles with Natural-system bbhavior described byGg;
then there exist pure NSP-world objects that display withirthe NSP-world behavior
described by members 063 :

The particles being described by @& have various in nite energies. These in nite energiesdo
not behave in the same manner as would the real number energy maass discussed in G: As is
usual when a metalanguage physical theory is generated frora formalism; we can further extend
and investigate the properties of the G objects by imposing upon them the corresponding behavior
of the positive in nite hyperreal numbers. This produces sane interesting propositions. Hence
we are able to use a nonstandard physical world language in der to give further insight into the
state of a airs at or near a cosmic initial singularity. This gives one solution to a portion of the
pregeometry problem. | point out that there are other NSP-world models for the beginnings of our
universg if there was such a beginning. Of coursethe statements in G3 need not be related at
all to any Natural world physical scenario; but could refer only to the behavior of pure NSP-world
objects.

Notice that Theorems such as 7.3.1 and 7.3.4 relative to the eneration of developmental
paradigms by ultrawords; also apply to general paradigms where M; Mg ; Pg are de ned appro-
priately. The following is a slight extension of Theorem 7.32 for general paradigms. Theorem 9.4.1
will also hold for developmental paradigms.

Theorem 9.4.1 shows that there exists an ultrawordw such that the basic ultralogic S when
applied to w yields not only a specic collection of elementary particles but also a collection of
subparticles. Further; it follows that there exists an ultraword w®such that when S is applied to
w?the result is the collection all of the elementary particlesthat are claimed to exist and comprise
the material portion of our universe.

Theorem 9.4.1 Let G¢ be any denumerable general paradigm. Then there exists an whword
w2 PgsuchthatforeachF 2 G¢; F 2 S(fwg) and there exist in nitely many [g]2 Gc¢ Gc
such that [g] 2 S(fwag):

Proof. In the proof of Theorem 7.3.2 it is shown that there exists some 2 N N such that
h[[0; 1] S(fwg)and h[[0; ] Gc:Sincej h[[0; ]l 2@;thenj h[[0; 1] h[N]j] 2@ for
h is a bijection. This completes the proof.|

Corollary 9.4.1.1 Theorem 9.4.1 holds where G¢ is replaced by a developmental paradigm.

(4) Let G¢c be a denumerable general paradigm. There exists an intrinsiultra-
natural process S; such that objects described by members @&c are produced
by S: During this production; numerously many pure NSP-objects as described by
statements in G¢c G are produced.
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10.1 More About Ultrawords.

Previously; we slightly investigated the composition of an ultrawordw 2 M  d: Using the
idea of the minimum informal language R,  P; where denumerable B = d and P is a propositional
language our interest now lies in completely determining the compodion of  S(f wg): [Note: since
our language is informal axiom (3) and (4) are redundant in that super uous parentheses have been
removed.] First; two de ned sets.

(10.1.2) A = fxjx 2 Py is an instance of an axiom for §
(10.1.2) C=fxjx2 Pgisa nite ( 1) conjunction of members of d
Notice that it is also possible to re ne the set C by considerng C to be an ordered conjunction

with respect to the ordering of the indexing set used to indexmembers of d. Further, as usual we
have that A; C; d are mutually disjoint.

Theorem 10.1.1 shows that the contents of the ultranatural @ents that are produced when the
ultralogic S is applied to an ultraword w cannot be described in any standard human language.
However, certain general properties can be described.

Theorem 10.1.1 Letw 2 My d be an ultraword for in nite d S(fwg): Then
S(fwg) = A [ Qi[ d?; where for internal *- nite d?; d  d? d and internal Q; C
is composed of *- nite (1) conjunctions (i.e. i(jjjandijj)) of distinct members of df and w 2 Qg:
Further ; each member ofd? and no other *-propositions is used to form the *- nite conju nctions in
Q1; the only *-propositions in ~ S(fwg) are those inw; and A; Q; and d? are mutually disjoint.

Proof. The intent is to show thatif w 2 M  d; then Sfwg) =A [ Q[ d% where Q C; nite
d° dand Q is composed of nite (1) conjunctions of members of & each member of dis used
to form these conjunctions and no other propositions.

Let J be the set of propositional atoms in the composite w. Q) Then J  S(fwg): If K is the
set of all propositional atoms in Sfwg); thenJ K: Letb 2 K J: It is obvious that b 2 S(f wg)
since otherwisefw;bg So(fwg) but 6js, w! b: Thus; J =K : Consequently J S(fwg); J d
and there does not exists an 2 d  J; such that F 2 S(fwg): (1) Let J=d® The only propositional
atoms in S(fwg) are those in w. Obviously A S(f;g ):

Assume the language R is inductively de ned from the set of atoms d. Recall that for our
axioms X = D I F ; the strongest connective inX is! : While in D; or F when applicable the
strongest connective is™: Since; f wg; it follows that S(fwg) = S(;) [ S(Ffwg): Let b 2 S(;):
The only steps in the formal proof for b contain axioms or folbws from modus ponens. Suppose
that step Bx = b is the rst modus ponens step obtained from steps B; Bj; i;j < k; where
Bi = A ! Db; Bj = A: The strongest connective for each axiom id : However, sinceA ! b
is an axiom; the strongest connective in A is”: This contradicts the requirement that A must also
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be an axiom with strongest connect! : Thus no modus ponens step can occur in a formal proof for
b. Hence (2) A=S(;): (No modus ponens step can occur using two axioms.)

Let Bx = by 2 Pg and suppose (a) that b = w; or (b) b; 6 w and is the rst nonaxiom
step that appears in a formal demonstration from the hypothesis w. Assume (b). Then all steps
Bi 2fwg[ A; 0 i< k: Then the only way that b; can be obtained is by means of modus ponens.
However, all other steps not including that which is w; are axioms. No modus ponens step can
occur using two axioms. Thus one of the steps used for modus pens must not be an axiom. The
only nonaxiom that occurs prior to the step By is the step By, = w: Hence one of the steps required
for By must be By, = w: The other step must be an axiom of the form w! b; and b; 6 w: Thus;
from the de nition of the axioms ( 3) by is either a nite (1) conjunction of atoms in d® or a single
member of & Assume strong induction. Hence for n > 1; statement (3) holds forallr; 1 r n:
A similar argument shows that (3) holds for the by.; nonaxiom step. Thus by induction; (3) holds
for all nonaxiom steps.

Hence there exists a Q C such that each member of Q is composed of nitely many ( 1)
distinct members of o and the set G(Q) of all the proposition atoms that appear in any member of
Q =d%=Jsince w 2 Q: Moreover, (4) S(fwg)=A [ d°[ Q and (5) A; d% Q are mutually disjoint.

8x(x2M d!9 yoz((y2F@d)™(z C)" (S(fxg) =
Aly[ AV y=)" (AN z=)" (x2 )"
(y\z=:)"G(2)=Yy): (10.1.3)

holds in M ; hence also in M : Sa let w be an ultraword. Then there exists internal Q1 C;w?2
Q: and *- nite df  d such that d S(fwg)= A[ d[ Qi; A; d?; Qi are mutually disjoint
and G(Qi)=d{= J:Henced d?:

Now to analyze the objects inQ1: Let d = fF;ji 2 Ng: Consider a bijectionh:N ! d de ned
by h(n) = F, = [f]; wheref 2 TO is the special member ofF, such that f = f(0;f (0))g; f (0) =
i(Fn) = gy 2 i[d]: From the above analysis (A) [g] 2 S(fwg) A d; (W2 M4 d);i there exist
k; j 2 Nsuchthatk <j andf?2 i[Po]20 % such that [f 9] = [g]; and this leads to (B) that for each
even2;0 2p 2(G Kk); f92p)= t+p 2 i[Po] A1; [(0;0k+p)] 2 d® all such g+, being distinct.
Foreach odd D+1suchthat0 2p+1 2( K); f92p+1)= i(jjjandij): Also (C) h(p) 2 h[[k;j]]
i there exists an even 2psuch that 0 2p 2(j k) and f2(2p) = h(p) = ok+p 2 i[Po]: [Note that
0 is considered to be an even number.]

By *-transfer of the above statements (A); (B) and (C); [g] 2 Q1 i there exists some j; k 2

N; k <j; and f%2 (i[Po])?0 X such that [f9 = [g] and h[[k;j]] d: Moreover, each
h(r); r 2 [k;j] is a distinct member of d: The conjunction \codes" for i(jjjandjjj) 2 A; that are
generated by each odd @+ 1 are all the same and there are *- nitely many of them. Hence Q; is
the *- nite (1) conjunctions of distinct members ofd?; no other *-propositions are utilized and
since G(Qi) = d?; all members ofd? are employed for these conjunctions. This completes the
proof. |

Corollary 10.1.1.1 lLetw 2 M d be an ultraword for denumerable d such that d
S(fwg): Then S(fwg)\ Po = A[ Q[ d andA; Q; d are mutually disjoint. The set Q is composed
of nite 1 conjunctions of members ofd and all of the members ofd are employed to obtain these
conjunctions.

Proof. Recall that due to the nitary character of our standa rd objects A = A = A\ Py.
In like manner; sinced df; d?\ Po = d: Now Po\ Q; are all of the standard members ofQ;:
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For eachk 2 N; h(k) = Fx 2 d and conversely. Further, Fx 2 d i k 2 N: Restricting
k; j 2 N in the above theorem yields standard nite 1 conjunctions of standard members ofl{;
hence members ofd: Since ultraword w 2 Q;; we know that there exists some 2 N N and
f22 (i[Po])? ; where f? satis es the *-transfer of the properties listed in the above theorem .
Since nite conjunctions of standard members ofd$ are *- nite conjunctions of members of df and
d = d\ df; it follows that all possible nite conjunctions of members of d that are characterized
by the function f? 2 i[Po]?0 X are members ofQ; for each suchj; k < : Also for suchj;, k the
values off  are standard. On the other hand any value off { is nonstandard i it corresponds to a
member ofd? d: Thus Q;\ Py = Q and this completes the proof.

If itis assumed that each member of d describes a Natural everi.e. N-event) at times indicated
by Xi; dropping the X; may still yield a denumerable developmental paradigm withait speci cally
generated symbols such as thei\" Noting that df is *- nite and internal leads to the conclusion that
we can have little or no knowledge about the word-like constuction of each member ofd) d: These
pure nonstandard objects can be considered as describing puNSP-world events as will soon be
demonstrated. Therefore it is important to understand the following interpretation scheme where
descriptions are corresponded to events.

Standard or internal NSP-world events or sets of events arenterpreted as directly or
indirectly in uencing N-world events. Certain external objects; such as the standard
part operator; among others are also interpreted as directly or indirectly in uencing
N-world events.

Notice that standard events can directly or indirectly a ec t standard events. In the micro-world;
the term indirect evidence or veri cation is a di erent idea than indirect in uences. Y ou can have
direct or indirect evidence of direct or indirect in uences when considered within the N-world. An
indirect in uence occurs when there exists or there is assumed to exist a mediating \something"
between two events. Of coursgindirect evidence refers to behavior that can be observed bpormally
accepted human sensors as such behavior is assumed to be @iy unobserved events. However
the evidence for pure NSP-world events that directly or indirectly in uence N-world events must be
indirect evidence under the above interpretation.

In order to formally consider NSP-world events for the formation of objective standard reality;
proceed as follows: letO be the subset ofW that describes those Natural events that are used to
obtain developmental or general paradigms and the like. LetE; 2 O: Linguistically ; assume that
each § has the spacing symboijj immediately to the right. Thus within each T ;; there is a nite
symbol string F; = E; 2 O that can be joined by the justaposition (i.e. join) operator to other event
descriptions. Assume thatW; is the set of nonempty symbol strings (with repetitions) formed (i.e.
any nite permutation) from members of O by the join operator. These nite strings of symbols
generate the basic elements for our partial sequences.

Obviously; W; W : Consider T? = fXW; j X 2 W;g and note that in many applications
the time indicator W; need not be of signi cance for a given E in some of the strings. Obviously
T? T; for eachi: For our isomorphismi onto A;; the following hold.

8y(y2E! (y2T$9 x9f ow((; & w2 F(i[O]))  (x 2 N)*
fO©=iwWih~(f 2P)*8z(z2 N)»(0<z x)!
(10.1.4) f(zy2w)"(f 2y)):

42



8x(x2 N!9 fow((; 6 w2 F@[O])~ (f 2P)”

82(z2N! (0<z x$ f(202w)): (10.1.5)
8w(; 6 w2 F(i[O]) !9 x9f 9y((f 2 P)» (x2 N) "~ (y2 THA
(f2y)"8z(z2 N! (0<z x$ f(292w)): (10.1.6)

Since each nite segment of a developmental pardigm corregmds to a member of T% each
non nite hyper nite segment should correspond to a member d  (T? T2 and it should be certain
individual segments of such members of (T?) TP that correspond to the ultranatural events
produced by an ultraword; UN-events that cannot be eliminated from an NSP-world developmen-
tal paradigms. [Note: for a scienti c language 10.1.4 - 10.1.6 and other such statements would

correspond to anW?° as generated by at the least; a denumerable alphabet such as used in 9,2.3.]

10.2 Laws and Rules.

One of the basic requirements of human mental activity is theability to recognize the symbolic
di erences between nitely long strings of symbols as necesitated by our reading ability and to
apply linguistic rules nitely many times. Gadel numberin gs speci cally utilize such recognitions
and the rules for the generation of recursive functions musbe comprehended with respect to nitely
many applications. Observe that Gedel number recognitionis an \ordered" process while some xed
intuitive order is not necessary for the application of the rules that generate recursive functions.

In general, the simplest \rule" for ordered or unordered nite human choice; a rule that is
assumed to be humanly comprehensible by nite recognitionis to simply list the results of our choice
(assuming that they are symbolically representible in someashion) as a partial nite sequence for
ordered choice or as a nite set of nitely long symbol strings for an unordered choice. Hencethe
end result for a nite choice can itself be considered as an gbrithm \for that choice only." The next
application of such a nite choice rule would yield the exact same partial sequence or choice set.
Another more general rule would be a statement which would sathat you should \choose a speci c
number of objects” from a xed set (of statements). Yet; a more general rule would be that you
simply are required to \choose a nite set of all such objects" where the term \ nite" is intuitively
known. Of course there are numerous speci cally described algorithms that vill also yield nite
choice sets.

From the symbol string viewpoint; there are trivial machine programmable algorithms that
allow for the comparison of nitely long symbols with each member of a nite set of symbol strings
B that will determine whether or not a speci ¢ symbol string i s a member of B. These programs
duplicate the results of human symbol recognition. As is wdkknown; there has not been an algorithm
described that allows us to determine whether or not a given nite symbol string is a member of
the set of all theorems of such theories as formal Peano Aritmetic. If one accepts Church's Thesis
then no such algorithm will ever be described.

De ne the general nite human choice relation on a set A asHp(A) = f(A;x) j X 2 Fo(A)g;
where Fy is the nite power set operator (including the empty set = no choice is made). Obviously
the inverse H, ! is a function from F (A) onto fAg: There are choice operators that produce sets
with a speci ¢ number of elements that can be easily de ned. let F1(A) be the set of all singleton
subsets ofA: The axioms of set theory state that such a set of singleton satexists. De ne H1(A) =
f(A;x) j x 2 F1(A)g; etc. Considering such functions as de ned on setX that are members of a
superstructure; then these relations are subsets oP(X) P (X) and as such are also members of
the superstructure.
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The next discussion shows that the IUN-selection processesC;; i 0 exist as formal objects
within the NSP-world.

Let A= P (: Observe that Ho(A) = f( A;x)jx 2 Fg(A)gand H;i(A)= f( A;x)jx2
(Fi(A)g (i 0): Now (Fo(A))= Fo( A) isthe set of all *- nite subsets of A: On the other
hand; for the i > 0 cardinal subsets (F;(A)) = Fj( A)foreachi 1: Withrespect to an ultraword
w that generates the general and developmental paradigmsve know that w2 Py P and that
( Po;fxg) 2 Hi(Po): The actual nite choice operators are characterized by th sétheoretic
second projector operatorP, as it is de ned on H;(A): This operator embedded by the injection
is the same asP, as it is de ned on H;(A): Thus; when h = (A;x) 2 H;(A); then we can de ne
x = Py(h) = Ci(h) = C;(h): The maps C; and C;; formally de ned below; are the specic nite
choice operators. For consistencywe let C; and C; denote the appropriate nite choice operators
for Hi(A) and H;(A); respectively.
Since the P, de ned on sayH;(A) is the same as the set-theoretic second projection operato
P,; it would be possible to denote C; asC; on internal objects. For consistency the notation C;
for these special nite choice operators is retained. Formly; let Ci:H;(A)! F;(A): Observe that
Ci=f (abj(ab2Cig=f(( Aib;Djb2Fi(A)g  Ciand forb2 Fi(A); Ci((A;b)= b
implies that (Ci((A;b)) = f ajaZ2 bg= bfrom the construction of E: Thus in contradistinction
to the consequence operatqgrfor each ( A;b) 2 Hj; the image ( C))(( A;b) = (Ci((A;b)) =
( Ci)( A;b)= b:Consequently, thesetmap Ci: H;! Fi(A)= (Fi(A)and C;j H;= C;j:
Finally ; it is not di cult to extend these nite choice results to gene ral internal sets.

In the proofs of such theorems as 7.2;1nite and other choice sets are selected due to their set-
theoretic existence. The nite choice operatorsC; are not speci cally applied since these operators
are only intended as a mathematical model for apparently e etive human processes | procedures
that generate acceptable algorithms. As is well-knownthere are other describable rules that also
lead to nite or in nite collections of statements. Of cours e with respect to a Gedel encoding i
for the set of all words W the nite choice of readable sentences irE is one-to-one and e ectively
related to a nite and ; hence recursive subset ofiN:

From this discussion the descriptions of the nite choice operators would deternmine a subset of
the set of all algorithms (\rules" written in the language W) that allow for the selection of readable
sentences. Notice that before algorithms are applied theramay be yet another set of readable
sentences that yields conditions that must exist prior to an application of such an algorithm and
that these application rules can be modeled by members dt:

In order to be as unbiased as possibjdat has been required for N-world applications that the
set of all frozen segments be innite. Thus within the proof of Theorem 7.2.1; every N-world
developmental as well as a general paradigmis a proper subset of a *- nite NSP-world paradigm;
and the *- nite paradigm is obtained by application of the *- nite choice operator Cg: As has been
shown; such *- nite paradigms contain pure unreadable (subtle) seitences that may be interpreted
for developmental paradigms as pure re ned NSP-world behaiwr and for general paradigms as
speci ¢ pure NSP-world ultranatural events or objects.

Letting correspond to the formal theory of Peano Arithmeti c; then assuming Church's Thesis
there would not exist a N-world algorithm (in any human language) that allows for the determination
of whether or not a statement F in the formal language used to gpress is a member of : By
application of the *- nite choice operator Cg; however, there does exist a *- nite  ° such that
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= 0 and; hence within the NSP-world a \rule" that allows the determination of whether
ornot F 2 9 If such internal processes mirror the only allowable procedres in the NSP-world for
such a \rule," then it might be argued that we do not have an e ective NSP-world process that
determines whether or not F is a member of for is external.

As previously alluded to at the beginning of this section when a Gadel encodingi is utilized with
the N-world; the injection i is not a surjection. When such Gedel encodings are studiedt is usually
assumed without any further discussion; that there is some human mental process that allows us
to recognize that one natural number representation (whetler in prime factored form or not) is or
is not distinct from another such representation. It is not an unreasonable assumption to assume
that the same e ective (but external) process exists within the NSP-world. Thus within the NSP-
world there is a \process" that determines whether or not an dject is a member of N N = N;
or N: Indeed, from the ultraproduct construction of our nonstandard model; a few di erences can
be detected by the human mathematician. Consequentlythis assumed NSP-world e ective process
would allow a determination of whether or not F =[f,]is a member of by recalling that f, 2 Py,
signi es that [f,] 2 implies m2 N; ' (i[wW]) i[W]= Ay Aj

The above NSP-world recognition process is equivalen@s de ned in Theorem 7.2.1 to various
applications of a single (external) set-theoretic intersetion. Therefore; there are internal processes
such as Cyp; that yield pure NSP-world developmental paradigms and a seond (external) but
acceptable NSP-world e ective process that produces sped N-world objects. Relative to our
modeling procedures it can be concluded that both of these processes are intrinsi ultranatural
processes.

With respect to Theorem 10.1.1, the NSP-world developmental or general paradigm generated
by an ultraword is *- nite and ; hence speci cally NSP- world obtainable prior to application of
S through application of Cp to d: However, this composition can be reversed. The NSP-
world (IUN) process C; can be applied to the appropriate M type set and an appropriate
ultraword w2 M obtained. Composing C; with S would yield df in a slightly less conspicuous
manner. Obviously; di erent ultrawords generate di erent standard and nonsta ndard developmental
or general paradigms.

To complete the actual mental-type processes that lead to tle proper ordered event sequences
the above discussion for the nite choice operators is exteded to the human mental ability of
ordering a nite set in terms of rational number subscripts. New choice operators are de ned that
model not just the selection of a speci c set of elements thats of a xed nite cardinality but also
choosing the elements in the required rational number ordeéng. The ultrawords w that exist are *-
nite in length. By application of the inverses of the f and functions of section 7.1 where they may
be considered as extended standard functionsf and ; there would be from analysis of extended
theorem 7.3.2 a hyper nite set composed of standard or nonstndard frozen segments contained in
an ultraword. Further ; in theorem 7.3.2 the chosen functionf does not speci cally di erentiate each
standard or nonstandard frozen segment with respect to its time" stamp subscript. There does
exist; however, another function in the *-equivalence class §j] = w that will make this di erentiation.

It should not be di cult to establish that after application of the ultralogic S; there is applied
an appropriate mental-like hyper nite ordered choice opefator (an IUN-selection process) and that
this would yield that various types of event sequences. Plese note that each event sequence has
a beginning point of observation. This point of observation need not indicate the actual moment
when a speci ¢ Natural-system began its development.
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In the following discussion we analyze how ultranatural laws aid in the production of Natural
and UN-event sequencesand develop an external uni cation of all physical theories

Various subdevelopmental (or subgeneral) paradigms ;dare obtained by considering the actual
descriptive content (i.e. events) of speci c theories ; that are deduced from hypotheses ;; usually;
by nitary consequence operators $ (the inner logics) that are compatible with S: In this case
di Si( i): It is also possible to include within fd;jg and f ;g the assumed descriptive chaotic
behavior that seems to have no apparent set of hypotheses et for that particular developmental
paradigm itself and no apparent deductive process except fahe identity consequence operator. In
this way; such scienti ¢ nontheories can still be considered as a foral theory produced by a nitary
consequence operator applied to an hypothesis. Many of theshypotheses ; contain the so-called
natural laws (or rst-principles) peculiar to the formal th eories ; and the theories languagewhere
it is assume that such languages are at least closed under theformal conjunction and conditional.

Consider each ; t%be a gegeral paradigm. For the appropriate M type set constucted from the
denumerable set B =f fdig[ ( f ig); rede ne Mg to be the smallest subset of B containing B and
closed under nite ( 0) conjunction. (The usual type of inductively de ned M g:) Then there exist

ultrawords w; 2 Mg B such that ; S(fwig) (where due to parameters usuallyultranatural
laws exist in  S(f w; g) i) and d; S(fw;g): Using methods such as those in Theorem 7.3,4
it follows that there exists somew" 2 Mg Mg such that w; 2 S(fw"g) and; consequently
i[ di S(fw"g): Linguistically ; it is hard to describe the ultraword w": Such aw" might be

called anultimate ultranatural hypothesis or the ultimate building plain.

Remark. It is not required that the so-called Natural laws that appear in some of the ; be
either cosmic time or universally applicable. They could réer only to local rst-principles. It is not
assumed that those rst-principles that display themselves in our local environment are universally
space-time valid.

Since the consequence operator S is compatible with each;St is useful to proceed in the
following manner. First; apply the IUN-process S to fw"g: Then d;[ S(fw"g): It now
follows that d; [ S(fwig) Si( S(fw;g)) Si( Si(fwjg)) = Si(fw;g): Observe that
for each a2 ; there exists some nite F i such that a 2 S;(F;): However, F; i for each
member of F ( ;) implies that a2  S;(F;) Si( S(fw;g)): Consequently, ; Si( S(fwig)):
The ultimate ultraword su ces for the descriptive content a nd inner logics associated with each
theory ;.

We now make the following observations relative to \rules" and deductive logic. It has been
said that science is a combination of empirical data induction and deduction; and that you can
have the rst two without the last. That this belief is totall y false should be self-evident since
the philosophy of science requires its own general rules fasbservation; induction; data collection;
proper experimentation and the like. All of these general rles require logical deduction for their
application to speci ¢ cases | the metalogic. Further ; there are speci c rules for linguistics that
also must be properly applied prior to scienti c communication. Indeed, we cannot even open the
laboratory door | or at least describe the process | without a pplication of deductive logic. The
concept of deductive logic as being the patterns our \minds"follow and its use exterior to the inner
logic of some theory should not be dismissed for even the (as®ied?) mental methods of human
choice that occur prior to communicating various scienti ¢ statements and descriptions.

Finally ; with respect to the hypothesis rule in [9} it might be argued that we can easily analyze
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the speci c composition of all signi cant ultrawords ; as has been previously dorneand the compo-

sition of the nonstandard extension of the general paradigm Using this assumed analysis and an
additional alphabet; one might obtain speci ¢ information about pure NSP-world ultranatu ral laws

or re ned behavior. Such an argument would seem to invalidae the cautious hypothesis rule and
lead to appropriate speculation. However such an argument would itself be invalid.

Let W; be an in nite set of meaningful readable sentences for someescription and assume
that W; does not contain any in nite subset of readable sentences e&h one of which contains a
mathematically interpreted entry such as a real number or the like. SinceW; W and the totality
Ti = fXW; j X 2 Wg is denumerable the subtotality T = fXW; j X 2 W g is also denumerable.
Hence the external cardinality of T? 2M :

Consider the following sentence
8z(z 2 ifW1]19 yox((y 2 APy~ (x 2 T9~ (y 2 )1
(@:i(Wi)) 2y) ™ ((152) 2 Y))): (10.2.1)
By *-transfer and letting \z" be an element in  (i[W3]) i[W1] it follows that we can have little
knowledge about the remaining and what must be unreadable pdions that take the \X" position.
If one assumes that members of/; are possible descriptions for possible NSP-world behavioat
the time t;; then it may be assumed that at the time t; the members of T? T; describe NSP-
world behavior at NSP- world (and N-world) time t;: Now as i varies over N; pure nonstandard
subdevelopmental paradigms (with or without the time index statement W;) exist with members

in T and may be considered as descriptions for time re ned NSP-witd behavior; especially for a
NSP-world time index i 2 Nq :
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In the next section; it is shown how the mathematical structure predicts the possble existence of
the ultrasubparticle and how; by the very simple process of ultra nite combinations; all of the Natural
universe assumed fundamental entities can be produced. Ads this allows for the construction of
in nitely many distinct collections of fundamental entiti es for distinct universes. Further, it allows
the virtual particle concept to be replaced by ultra nite co mbinations.

11.1 Subparticles.

What is a subparticle? Or; what is an infant? Or; better still ; what is a thing? | rst used
the name infant for these strange objects. | then coined the érm subparticle. It would have been
better to have simply called them \things." As stated in [9]; these objects are not to be described
in terms of any geometric con guration. These multifaceted things; these subparticles are not to
be construed as either particles nor waves nor quanta nor ariting that can be represented by
some xed imagery. Subparticles are to be viewed only operabnally. Subparticles are only to be
considered as represented by a *- nite sequencka;g.; ; n 2 N; of hyperreal numbers. Indeed the

N; : The language of coordinates for this notation is usegwhere the i'th coordinate means the i'th
value of the sequence. ObviouslyO is not a domain member for our sequential representation.

The rst coordinate a; is a \naming" coordinate. The remaining coordinates are usd to
represent various real numberscomplex numbers vectors, and the like physical qualities needed for
di erent physical theories. For example; a, = 1 might be a counting coordinate. Thena;; 3 i 6
are hyperreal numbers that represent NSP-world coordinatdocations of the subparticle named by
ai | ay; ag represent the positive or negative charges that can be assigd to every subparticle |
ag; ai1; ai3 hyperreal representations for the inertial, gravitational and intrinsic (rest) mass. For
vector quantities; continue this coordinate assignment and assign speci ¢ cadinate locations for
the vector components. So as not to be biasednclude as other coordinates hyperreal measures
for qualities such as energy apparent momentum; and all other physical qualities required within
theories that must be combined in order to produce a reasonde description for N-world behavior.
For the same reasonwe do not assume that such N-world properties as the uncertaity principle
hold for the NSP-world.

It is purposely assumed that the qualities represented by tle coordinatea;; i 3 are not inner-
related; in their basic construction; by any mathematical relation since it is such inner-relations
that are assumed to mirror the N-world laws that govern the development of not only our present
universe but previous as well as future developmental alteations. The same remarks apply to any
possible and distinctly di erent universes that may or not occur. Thus; for these reasonswe view
the subparticle as being totally characterized by such a segencef a; g and always proceed cautiously
when any attempt is made to describe all but the most general gbparticle behavior. Why have we
chosen to presuppose that subparticles are characterizedybsequenceswhere the coordinates are
hyperreal numbers?
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For chapters 11 12 assume EGS. Letr be a positive real number. The numberr can be repre-
sented by a decimal number where for uniquenessthe repeated 9s case is used for all terminating
decimals. From this; it is seen that there is a sequences; of natural numbers such that §;=10 ! r:
Consequently, forany ! 2 N7y = N N; it follows that S =10 2 ( r);where S, 2 N and

( r) is the monad aboutr: In [9]; it is assumed that each coordinatea;; i 3 is characterized by
the numerical quantity 10 '; ! 2 N; : Obviously; we need not con ne ourselves to the number
10 ' : Indeed; the next theorem has interesting applications relative to sich a selection.

Theorem 11.1.1 Let ! 2 N;j: Then for eachr 2 R there exists anx 2 fm=! j (m 2
Z)" (jmj<! ?)gsuch thatx r (i.e. x2 (r):)

Proof. Let r 2 R: Then there exists some integem 2 Z such thatn r <n + 1: Partition
[n;n +1] as follows: let 06 m 2 N and considern n+1=m n+(m 1)=m n+1:Then
there exists a uniquea 2 f 0;1;:::;m 1gsuchthatr 2 [n+a=m;n+(a+1)=m): Form=1;letS; =
n=f;=1:Form 2;ifa2f0;1;:::;m 2g;thenletSy, = n+(a+l)=m=(nm+a+l)=m= f,=m;
ifa=m 1;thenlet S, =n+(m 1)=m=(nm+ m 1)=m= f,=m: This yields two sequences
S:N! Qandf:N! Z:Itfollows easily that S; ! r: Hence foreach! 2 N, ; S = f,=! r
and f, 2 Z: Observe that f, =! is a nite (i.e. limited) number. Hence; j f, =!'j <! entails
that j f,j<! 2: Therefore, f,=! 2fm=! j(m2 2Z)~ (jmj<! ?)g: ]

Corollary 11.1.1.1 Let! 2 N; . Then there exists a sequencé:N! Z suchthat f, =m, 2
(r) for eachr 2 R: Also; there exists a sequencg: N ! N such that foreachrealr 0O; ( g =!)
r:

For the ultrasubparticle; each coordinatea; = 1=10 i 3 and odd, s = 1=10 i 4 and
evert ! 2 Nj : From the above theorem the choice of 10' as the basic numerical quantity is for
convenience only and is not unique accept in its in nitesimd character. Of course the sequences
chosen to represent the ultrasubparticle are pure internalobjects and as such are considered to
directly or indirectly a ect the N-world. Why might the *-n ite \length" of such subparticles (here
is where we have replaced the NSP-world entity by its correspnding sequence) be of signi cance?

First; since our N-world languages are formed from a nite set of alpabets it is not unreasonable
to assume that NSP-world \languages" are composed from a *-nite set of alphabets. Indeed since
it should not be presupposed that there is an upper limit to the N-world alphabets it would follow
that the basic NSP-world set of alphabets is an in nite *- ni te set. Although the interpretation
method that has been chosen does not require such a restricih to be placed upon NSP-world
alphabets it is useful; for consistency to assume that descriptions for substratum processes that
aect; in either a directly or indirectly detectable manner; N-world events be so restricted. For
the external NSP-world viewpoint; all such in nite *- nite objects have a very signi cant comm on
property. [Note relative to the basic book "The Theory of Ult ralogics." In what follows M ; is the
standard superstructure constructed on page 76 and not the loject de ned on page 57.]

Theorem 11.1.2 All in nite *- nite members of our (ultralimit) model M 1 have the same
external cardinality which is jM 4j:

Proof. Hanson [8] and Zakon [16] have done all of the di cult work for this result to hold. First ;
one of the results shown by Henson is that all in nite *- nite  members of our ultralimit model have
the same external cardinality. Since our model is a comprehwesive enlargement Zakon's theorem
3.8in [16] applies. Zakon shows that there exists a *- nite &t; A; such that jAj] jM 1j = jRj: Since
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A is in nite ; Hanson's result now implies that all in nite *- nite member s of our model satisfy this
inequality. |

For an extended in nite standard set A it is well-known that j Aj 2M 1: One may use
these various results and establish easily that there existnore than enough subparticles to obtain
all of the cardinality statements relative to the three substratum levels that appear in [9] even if we

assume that there are a continuum of nitely many subparticle qualities that are needed to create
all of the N-world.

Consider the following in nite set of statements expressedin an extended alphabet.
Ga = f Anjjj elementaryjjj particlejjjk (i j 9jjj with jjj
total jjj energyjjjc™*+1=(n%: j ((i;j;n ) 2
(11.1.1) N* N N1 k m)g;
where N* is the set of all nonzero natural numbers andn 2 N* : Applying the same procedure that
appears in the proof of Theorem 9.3.1 and with a NSP-world alpabet; we obtain
G8 = f Anjjj elementanyjjj particlejjjki% j 9jjj with jjj
total jjj energyjjjc™*+1=(n%: j ((i;j;n ) 2
(11.1.2) N* N* N )~ (@1 k m)g;
Assume that there is at least one type of elementary particlewith the properties stated in the set
Ga: It will be shown in the next section that within the NSP-world there may be simple properties
that lead to N-world energy being a manifestation of mass. Fo c= 0; we have another internal set
of descriptions that forms a subset of & :
f Anjjj elementanyjjj particlejjjk{i% j 9jjj with jjj
total jjj energyjjjc™+1=(10 0):j (i;j; )2
(11.1.3) N* N* N )~ (@1 k m)g;
For our purposes (11.1.3) leads immediately to the not ad hoc concept of subpdicles with
in nitesimal proper mass. As will be shown; such in nitesimal proper mass can be assumed to
characterize any possible zero proper mass N-world entityThe set GX has meaning if there exists

at least one natural entity that can possess the energy expssed by G ; where this energy is measured
in some private unit of measure.

Human beings combine together nitely many sentences to prduce comprehensible descriptions.
Moreover, all N-world human construction requires the composition of objectively real N-world
objects. We model the idea of nite composition or nite combination by an N-world process.
This produces a corresponding NSP-world intrinsic ultrangural process ultra nite composition or
ultra nite combination that can either directly or indirectly a ect the N-world ; where its e ect is
indirectly inferred.

Let the index j vary over a hyper nite interval and x the other indices. The n the set of
sentences

G2%= f Anjjj elementanyjjj particlejjjki% j 9jjj with jjj
total jjj energyjjjc®*1=(n%:j (j 2 N¥)
(11.1.4) A )9
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where 2 N';3 i2 N;n2N; and1 k m; forms an internal linguistic object that

can be assumed to describe a hyper nite collection of ultraatural entities. Each member of G°
has the i'th coordinate that measures the proper mass and is in nitesmal (with respect to NSP-
world private units of measure). In the N-world; nite combinations yield an event. Thus; with

respect to such sets as &, one can say that there are such N-world events i there are ulta nite

combinations of NSP-world entities. And such ultra nite co mbinations yield a NSP-world event
that is an ultranatural entity.

Associated with such ultra nite combinations for the entit ies described in & there is a very
signi cant procedure that yields the i'th coordinate value for the entity obtained by such ultra nite
combinations. Such entities are calledntermediate subparticles Let my O be the N-world proper
mass for an assumed elementary particle denoted by%kIf my = 0; then let = 1: Otherwise; from
Theorem 11.1.1 we know that there isa 2 N such that =(10') 2 (mg); where! 2 N; and
sincemg 6 0; 2 N; : Consequently, for b, =10 '; the *- nite sum

b, = — = — (11:1:5)

P
has the property that st (., 1=(10')) = mo: (Note the special summation notation for a constant
summand.) The standard part operator st is an important external operator that is a continuous
[11] NSP-world process that yields N-world e ects. The appopriate interpretation is that

ultra nite combinations of ultrasubparticles yield an int ermediate subparticle that
after application of the standard part operator, has the same e ect as an elementary
particle with proper massmg:

An additional relevant idea deals with the interpretation t hat the *- nite set G Lexists at; say;
nonstandard time; and that such a set is manifested at standard time when the opetor st is applied.
The standard part operator is one of those external operatos that can be indirectly detected by the
presence of elementary particles with proper masmy:

The above discussion of the creation of intermediate subpdicles yields a possible manner in
which ultrasubparticles are combined within the NSP-world to yield appropriate energy or mass
coordinates for the multifaceted subparticles. But is there an indication that all standard world
physical qualities that are denoted by qualitative measures begin as in nitesimals?

Consider the in nitesimal methods used to obtain such things as the charge on a sphereharge
density and the like. In all such casesit is assumed that charge can be in nitesimalized. In 1972it
was shown how a classical theory for the electranwhen in nitesimalized ; leads to the point charge
concept of quantum eld theory and then how the *- nite many b ody problem produced the quasi-
particle. [15] Although this method is not the same as the moe general and less ad hoc subparticle
approach it does present a procedure that leads to an in nitesimal chage density and then in a very
ad hoc manner it is assumed that there are objects that when *- nitely combined together entail
a real charge and charge density. Further it is the highly successful use of the modeling methods
of in nitesimal calculus over hundreds of years that has lea to our additional presumption that all
coordinates of the basic sequential subparticle represeation are a  xed in nitesimal.

In order to retain the general independence of the coordinat representation independent *-
nite coordinate summation is allowed recalling that such objects are to be utilized to construct
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many possible universes. [This is the same idea as *- nitelyepeated simple a ne or linear trans-
formations.] Thus; distinct from coordinatewise addition; *- nitely many such sequences can be
added together by means of a xed coordinate operator in the éllowing sense. Letf a;g represent
an ultrasubparticle. Fix the coordinate j; then the sequencefcig; ¢ = a; i 6 j and ¢ =24a; forms
an intermediate subparticle. As will be shown it is only after the formation of such intermediate
subparticles that the customary coordinatewise addition s allowed and this yields after the stan-
dard part operator is applied; representations for elementary particles. Hencefrom our previous
example we have that ultra nite combinations of ultrasubparticles yield subparticles with \proper
mass" = (10') mg while all other coordinates remain as 10 : This physical-like process is not a
speculative ad hoc construct but; rather; it is modeled after what occurs in our observable natural
world. Intuitively, this type of summation is modeled after the process of inserting nitely many
pieces of information (mail) into a single \postal box;" where these boxes are found in rectangular
arrays in post o ces throughout the world.

Now other ultrasubparticles are ultra nitely combined and yield for a speci ¢ coordinate the

unite charge or, if quarks exist; other N-world charges while all other coordinates remain xed as

1=(10'); etc. Rationally; how can one conceive of a combination of these intermediateibparticles;
a combination that will produce entities that can be characterized in a standard patrticle or wave
language?

Recall that a nite summation is a *- nite summation within t he NSP-world. Therefore a
nite combination of intermediate subparticles is an allowed internal process. [Note that external
processes are always allowed but with respect to our intergtation procedures we always have
direct or indirect knowledge relative to application of internal processes. Only for very special
and reasonable external processes do we have direct or indat knowledge that they have been
applied.] Let ; 2 (0); i = 1;:::;n: Then 1+ n 2 (0): The nal stage in subparticle
formation for our universe | the nal stage in particle or wav e substratum formation | would be
nite coordinatewise summation of nitely many intermediate subparticles. This presupposes that
the N-world environment is characterized by but nitely man y qualities that can be numerically
characterized. This produces the following type of coordiate representation for a speci ¢ coordinate
j after n summations with n other intermediate subparticles that have only in nitesim als in the j
coordinate position.

X . X
(11:1:6) (1=10 ) + i

i=1 i=1
Assuming is one of those members oN; or equal to 1 as used in (11.]P5)then the standard part
operator can now be applied to (11.1.6) and the result is the ame asst (-, (1=(10')):

The process outlined in (11.1.6) is then applied to nitely many distinct intermediate subpar-
ticles | those that characterize an elementary particle. Th e result is a subparticle each coordinate
of which is in nitely close to the value of a numerical charaderization or an in nitesimal. When
the standard part operator is applied under the usual coordhatewise procedure the coordinates
are either the speci c real coordinatewise characterizatbns or zero. Therefore N-world formation
of particles; the dense substratum eld; or even gross matter may be accomplished by a ultra -
nite combination of ultrasubparticles that leads to the int ermediate subparticle; followed by nite
combinations of intermediate subparticles that produce the N-world objects. Please notghowever,
that prior to application of the standard part operator such subparticles retain in nitesimal nonzero
coordinate characterizations in other noncharacterizingpositions. (See note (1) on 59.)
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We must always keep in mind the hypothesis law [9] and avoid uwarranted speculation. We do
not speculate whether or not the formed particles have pointlike or \spread out" properties within
our space-time environment. These additional concepts mape pure catalyst type statements within
some standard N-world theory and could have no signi cancedr either the N-world or NSP-world.

With respect to eld e ects ; the cardinality of the set of all ultrasubparticles clearly implies that
there can be ultra nite combinations of ultrasubparticles \located" at every \point" of any nite
dimensional continuum. Thus the eld e ects yielded by subparticles may present a completely dense
continuum type of pattern within the N-world environment al though from the monadic viewpoint
this is not necessarily how they \appear" within the NSP-world.

There are many scenarios for quantum transitions if such oaar in objective reality. The simplest
is a re-ultra nite combination of the ultrasubpatrticles pr esent within the di erent objects. However;
it is also possible that this is not the case and depending upon the preparation or scenaripthe
so-called \conservation” laws do not hold in the N-world.

As an example the neutrino could be a complete ction; only endorsed as a type of catalyst to
force certain laws to hold under a particular scenario. Congler the set of sentences

Gg = f Anjjj elementaryjjj particlejjjk%i% j 9jjj with jjj
total jjj energyjjjc®™ n% j ((i;j;n ) 2
N* N N)Y*"(1 k m)g (11.1.7)
It is claimed by many individuals that such objects as being described in G exist in objective
reality. Indeed; certain well-known scenarios for a possible cosmology regs; at least; one \particle"

to be characterized by such a collection G@: By the usual method; these statements are *- transferred
to

G§ = f Anjjj elementaryjjj particlejjjk%i® j 9jjj with jjj
total jjj energyjjjc® n% j ((i;j;n ) 2
N* N N)Y*@Q k mg (11.1.8)
Hence letting n 2 Nj then various \in nite" NSP-world energies emerge from our procedures.

With respect to the total energy coordinate(s); ultrasubparticles may also be ultra nitely combined
to produce such possibilities. Let =102 [resp. =!2?]and! 2 N; : Then

X 1 | X 1
0 - 10° [resp T

n=1 n=1

=112 Ny: (11:1:9)

Of course these numerical characterizations are external to the N-wdd. Various distinct \in -
nite" qualities can exist rationally in the NSP-world witho ut altering our interpretation techniques.
The behavior of the in nite hypernatural numbers is very int eresting when considered as a model for
NSP-world behavior. A transfer of nite energy; momentum and; indeed all other N-world charac-
terizing quantities; back and forth; between these two worlds is clearly possible without destrging
NSP-world in nite conservation concepts.

Further; observe that various intermediate subparticles carrying rearstandard coordinate values
could be present at nearstandard space-time coordinatesand application of the continuous and
external standard part operator would produce an apparent rot conserved N-world e ect. These
concepts will be considered anew when we discuss the Bell imgality.
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Previously; ultrawords were obtained by application of certain concurrent relations. Actually;
basic ultrawords exist in any elementary nonstandard supestructure model; as will now be estab-
lished for the general paradigm.

Referring back to Ga equation (11.1.1) for some xed k; 1  k m; let hg: N*  N*
N* | Ga be dened as follows: hy(i;j;n ) = An jjjelementaryjjj particlejjjk Xi% j 9jjj with jjj total jjj
energyjjjc>+1=(n9: Since the setF (N* N* N%)is denumerablg there exists a bijectionH: N !
F(N* N* N*): For each 1 2 N and xed i; n 2 N*; let Ga() =
f Anjjj elementaryjjj particlejjjkXi% j9jjj with jjj total jjj energyjjic+1=(n%: j (1 | W ( 2 NY)g:
Let p2 N: If jH(p)j 2; dene nite M (he[H(p)]) = fAijjjandjjjAzjjjandjjj jjj gndjjjAmg; where
Aj 2 h[H(p)l;m = jH(p)j: If jH(p)j  1;then dene M (h[H(p)]) = ;:LetM%= "fM (h[H(P)]) ]
p 2 Ng: Please note that thek® represents that \type" or name of the elementary particle; assuming
that only nitely many di erent types exist, i%is reserved for other purposesand the j ° the number
of such elementary particles of typek®

Theorem 11.1.3 For any i; n; 2 N*; such that 2 ; there exists w 2
MO Ga; Ga() S(fwg)andif A2 Ga Ga( );then A2 S(fwg):

Proof. Let i; | 2 N and 2 . Then there exists some r 2
N such that hg[H(r)] = Ga(): From the construction of M?9; there exists some

r® 2 N such that w(r® = An jjjelementaryjjj particlejjjk i % 19jjj with jjj total jjj energyjjj 1 =(n9):
jii andijj Anjjj elementanyjjj particlejjjk%i % 29jjj with jjj total jjj energyjjj c™+1 =(n9):jjj andjjj  jjj andijj
Anjjj elementanyjjj particlejjjk%i% 9jjj with jjj total jjj energyjjjc+1=(n%: 2 M [h¢[H (r9]: Note that
w(r9 2 Ga; h[HI9] SEw(r9g) and if A2 Ga  hg[M(r)]; then A 2 SFw(r9g): The result
follows by our embedding and *-transfer. |

The ultrawords utilized to generate various subparticles whether obtained as in Theorem 11.1.3
or by concurrent relations; are calledultramixtures due to their applications. The ultra nite choice
operator C; can select them prior to application of S: Moreover; application of the ultra nite
combination operator entails a speci ¢ intermediate subpaticle with the appropriate nearstandard
coordinate characterizations. Please notice that the saméype of sentence collections may be em-
ployed to in nitesimalize all other quantities ; although the sentences need not have meaning for
certain popular N-world theories. Simply because substittion of the word \charge" for \energy"
in the above sentences & does not yield a particular modern theory description it does yield the
in nitesimal charge concept prevalent in many older classcal theories.

Using such altered Gy statements one shows that there does exist ultramixturesw; for each
intermediate subparticle and; thus; a single ultimate ultramixture w such that S(f w; g) S(fwg):
Each particle or elementary particle may, thus; be assumed to originate fromw through application
of the ultralogic S:

11.1.2 More on Subparticles

The general process for construction of all N-world fundamstal entities from subparticles can
be improved upon or achieved in an alternate fashion. One offte basic assumptions of subatomic
physics is that in the Natural-world two fundamental subato mic objects; such as two electronscannot
be di erentiated one from another by any of its Natural-worl d properties. One of the conclusions
of what comes next is that in the NSP-world this need not be thecase. Of coursgthis can also
be considered but an auxiliary result and need have no applitions. At a particular instant of
(universal) time; it is possible to associate with each entity a distinct \namé' or identi er through
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subparticle construction. This is done through application of the subparticle naming coordinatea; :
As will be shown; the concept of independent *- nite coordinate summation followed by n-tuple
vector addition can be accomplished by means of a simple lime& transformation. However; by doing
s, the concept of the *- nite combinations or the gathering tog ether of subparticles as a NSP-world
physical-like process is suppressed. Furthera simple method to identify each N-world entity or
Natural-system is not apparent. Thus, we rst keep the above two processes so as to adjoin to each
entity constructed an appropriate identi er.

The basic construction may need only an in nite *- nite \num ber" of subparticles to construct
ALL of the fundamental subatomic or eld constituents ; if they exist; for a universe. If we were to
allow denumerably many fundamental entities as will be seen we would still have; at the least; a
*-denumerable set of subparticles from which to construct ‘other things," whatever they may be.
From the general paradigm approach the set of all ultrasubparticles; at the least; has the same
cardinality as the hypernatural numbers; N: We now begin a more speci ¢ construction. First we
assume that there is but a nite set of physical properties that characterize the fundamental entities
and that distinguish the fundamental entities one from another. These are the accepted entities
from which the constituents of a universe are assumed to be ostructed. Let natural number f 1
denote this nite number. [This need not be the fundamental entities that ; as of today, are deemed
as correct by the particle physicists.] What is also important in this construction is that according
to the discussion in the paragraph prior to theorem 11.1.1

(1) for each positive non-negative real numberr there exists a unique ; 2 N; such that
st( =10 )= r Forr =0; use o=0: This gives an injectionN:R °! (N; [f 0g): [Note that in
practice the 0 is not needed since the standard part of any offte original in nitesimal coordinate
values is zero.] Further the fact that the inverse N ! exists is of great importance. Notice that the
nonzero s are members of distinct mathematical galaxies. Furthery if the standard part operator
is restricted to this unique family of ,s; then the map st 1(r) = =10 is an appropriate inverse.

(2) For the set of all fundamental entities; there is a maximum nite number f of | 2 N;
used under the concepts of independent coordinate summation andhe standard part operator; to
characterize fully each entity.

Let P N be the in nite set of all prime numbers. In general; there is a prime numberH
such that the cardinality of fxj(x 2 P)~ (2 x<H g f: This can be re-expressed in terms of
maps. Thus there is a injectionj:[1;f]!f xj(x2 P)” (2 x<H g: We know that this injection
can be replaced by a similarity map (i.e. order preserving Qection) J from [1;f] onto the range
of j which is a subset offx j (x 2 P)” (2 x <H g. Hence by *-transfer, the internal similarity
map J:[L;f]!'f xj(x2 P)"(2 x<H g Sincef 1 is a standard number then the set
J[[1;f]]is a nite internal and standard set. What we now intend to d o is a \mini" form of Gedel
style encoding. First, consider the internal naming set K = P J[[1; f]]: This set of *-primes
is *-denumerable. [For simplicity and for comprehension one can consider the set J[[1;f]] as the
rst f standard primes numbers in order.] The internal set K is corresponded to a (internal) set of
ultrasubparticles that can be used to construct ALL of the fundamental entities used to construct
ALL of the constituents of a Natural universe. This is done by considering the ultrasubparticles to
be modeled by *- nite n-tuples as they are represented by of * nite sequences. In what follows
we'll be somewhat less formal in our construction.

(3) Let R&M: wheren 2 N; ; denote the internal set of all internal functions de ned on [1; n]
into R: We now consider the set of ultrasubparticles as modeled by &F- nite sequences with the
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following values. Fori = 1;a = k; wherek 2 K; the naming coordinate. Fori =2; a =1; the
counting coordinate. For i 3 and *-odd; let s = 10 ': For i 4 and *-even let ay = 10 :
[Remember that xed ! 2 Nj :] The internal set U of all such *- nite sequences (n-tuples) models
the collection of all ultrasubparticles needed to construt ALL of the constituents that comprise a
Natural universe.

Note that every member of U has a distinct identi able name in the naming coordinate.

(4) Let 2 N; be used to obtain one intermediate subparticle. First the speci c identi er
of this intermediate subparticle is obtained by multiplying the *-prime identi ers of the individual
ultrasubparticles.

(5) Then let J (i) be the identi er for the speci ¢ characteristic associated with this specic .
Now considerJ (i)  as multiplied to the *- nite natural number obtained in (4). Thisis the complete
identi er used in the a; place for each intermediate subparticle. Further, the single *- nite n-tuple
used to model this intermediate subparticle hasa, =  and a;(;) = =10 or gy = =10 and
all coordinates de ned as above or as in (3).

(6) A fundamental entity is obtained by combining together a nite set of intermediate subpar-
ticles. This is modeled by the usual n-tuple addition with respect to the nitely many intermediate
subparticles that comprise a fundamental entity with one exception. The a; is obtained not by
coordinate addition but by multiplication of the nitely ma ny intermediate a; coordinates.

(7) By the fundamental theorem of number theory *-transferred to N, the coordinate a;
obtained in (6) is unique in the following sense.

(a) Each and every fundamental entity used to construct any @mposite object has a dif-
ferent identi er.

(b) For each fundamental entity; in the a; coordinate representation the nite set of factors

factors identify each and every one of the distinct ultrasulparticles the are used to obtain each and
every fundamental entity.

the natural number identi er composed of the remaining factors would yield distinct identi ers
for each of the required Natural-world physically identical fundamental entities. These distinct
identi ers could only by accounted for within the pure NSP-w orld.

(8) When an intermediate subparticle is obtained by indeperdent coordinate summation; this
same summation is applied to the counting coordinatea,: Hence for a speci ¢ intermediate sub-
particle obtained for a specic ., the a, = |: Consequently the n-tuple that models a specic
fundamental entity has as its a, coordinate the nite sum of the necessary s. This number is a
member of N; and represents the number of speci c ultrasubparticles use to construct a speci c
fundamental entity.

(9) Observe that the 0 is never used to describe a speci ¢ funa@mental entity characteristic.
Thus for things such as a standard photon we do not to state the characterization that it has no
rest mass. The fact that the coordinate that represents restmass is in nitesimal is interpreted to
mean that it does not have a rest mass. The actual Natural-wold behavior of a fundamental entity
is modeled by the n-tuple obtained by applying the standard part operator only to the nitely many
a; that are non-in nitesimal limited (i.e. nite ; bounded) *-reals.
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(10) Notice that our notation for independent coordinate summation can be expressed as follows:

X | X |
1=10 = 1"=10 or

n=1 n=1

X
1=10 = (1")=10 :
n=1 n=1
Due to the unigueness of all the identi ers and the procedurs followed to obtain a speci ¢ funda-
mental entity ; there are obvious inverse procedures that can be applied tolain all of the original
ultrasubparticles used to construct a speci ¢ fundamentalentity. For example; all of the construction
features can be obtained by examining the identi era; for a speci ¢ fundamental entity.

What is needed is that we show that there are \enough" objectsin U to construct a Natural
universe and that we will have a \great many" left over; if we wish; for other purposes. We note
that K = P J[[1;f]] is denumerable. Consider any partitionQ of K into nonempty nite sets.
The in nite set Q is a subset of the set of all nite subsetsK of K. But K is denumerable. Hence
Q is denumerable. But the naming portion of a; for each fundamental entity is but a distinct
member of K. Hence the (external) cardinality of K determines the \number of" fundamental
entities that can be used to construct the composite objectsfor any Natural universe. It is well
known that the external cardinality of K is greater than or equal to the degree of saturation of the
nonstandard model being considered. Thus the cardinality 6the set of fundamental entities can
be controlled to such an extent that even if one were to assuméhat a Natural universe contains
at the most a speci ¢ in nite cardinal number of composite objects constructed from nitely or
even a speci c maximum in nite cardinal number of fundamental entities; then it is possible to
consider a nonstandard model saturated to such a degree thdhere are enough fundamental entities
to construct such a Natural universe. Further; the cardinality can be increased to any level that will
allow for subparticles to be used within the NSP-world itsef for such things as ultrafast informational
transmissions \instantaneously " throughout the entire Natural universe.

Notice that the unique naming coordinate for each fundamenél entity also yields a unique name
for each Natural object or Natural-system that is formed or that is altered in anyway. This allows
for a form of complete control over all such objects as well aallowing instantaneous informational
subparticles to be speci cally directed to speci c entities or combination of entities.

The process of applying the standard part operator does not mase the original coordinates of
the constructed objects. The process only yields the N-wod measurements. Now alteration of the
fundamental subatomic or eld entities is modeled by vector space subtraction and this would be
followed by independent *- nite subtraction. This represents a \breaking apart" of the fundamental
entity into its original ultrasubparticle constituents. T he original identi ers are obtained since they
are but the non-\f" prime factors that appear in the identi e r of the constructed fundamental entity
or Natural-system. An altered constituent is then obtained by repeating the construction process.
This can be used to eliminate the virtual particle or processconcept within reality models. The
models that need such concepts to predict behavior are now gt that \models" for predicted behavior
and would not require the virtual \stu " to exist in reality.

As mentioned, the formation of fundamental entities from ultrasubpartic les through the process
of the intermediate subparticle formation can be modeled bymeans of a very simply (diagonal
styled) *-continuous linear transformation. Let a fundamental entity have the required nitely
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many coordinate numerical characteristics as discussed pviously and let nonempty nite A N
be the speci c coordinate names. Then there is a nite set of lypernatural numbersf ; j1 2 Ag
that represent the number of summands in the respective *- rite summation process. (The process
that yields the intermediate subparticles.) Consider ann n hypermatrix with the diagonal elements

i=hi;i2Aandb; =1;j2 (N A);j nandb; =0 otherwise. Then letting (g ) be a
coordinate representation for an ultrasubparticle, consiler (bj )(g)": This hypermatrix represents
an internal function that will take a single representationfor an ultrasubparticle and will yield ; after
application of the standard part operator to the appropriat e coordinate values (or all of them if one
wishes) a representationfor a fundamental entity. BUT note that identi er coordinat e would not be
that of the intermediate subparticle. Unless we use the sum bthe ;s in the second diagonal place
the counting coordinate would not be the appropriate value. Of course the matrix inverse would
yield a representation of an original ultrasubparticle with its identi er. Thus using either method ;
the identi er would be lost to the N-world. But using one of th e favorite simple mathematical
models the matrix approach, the fundamental entity identi er woul d be lost to the NSP-world as
well. This shows how two di erent mathematical procedures @n lead to equivalent N-world results
but yield considerably di erent NSP-world rami cations.

The next step in a subparticle re-formulation of particle physics would be to consider specic
NSP-world predictions for what is claimed are random or at least; probabilistic in character actual
observed events. In this regard| mention the known fact that a probably density functions behavior
can be predicted by a speci ¢ well-de ned sequence. For exapie; it is known that there is a natural
number x and a speci cally de ned sequencex2" such that if one takes the fractional part of each
x2"; less than 1/2 and correspond it to H and the fractional part greater or equal to 1/2 and
correspond it to a T; then the predictive results will pass every statistical teg that implies that
H and T are randomly obtained by a sequence of H = headsT = tails coin tosses. Clearly; this
process as far as the sequence?2" is concerned is a predictable process and contradicts scigi
probabilism. But the speci ¢ humbers x need not be known by entities within the Natural universe.

11.2 An Ultimate GGU-model Conclusion.

In the book \UItralogics and More" other subparticle proper ties are discussed. These include the
ultraenergetic and ultrafast subparticles. The ultrafast subparticles are of signi cance in that they
can be used to provide seemingly instantaneous informatical transmissions throughout the Natural
universe. This is signi cant for the ultralogic and ultrawo rd generation of a universe. Clearly the
research presented in this monograph is not complete but isrdy designed to present the beginning
concepts in what is hoped will be a continuing research actity. One important question is relative
to the fact that an ultimate ultraword such as w® generates a preselected or theory generated ideal
universe. How can this be made to correspond to the actual umerse in which we live where each
Natural-system is perturbed or altered within certain limi ts dictated by Natural law from this ideal
case? Such alterations can also be produced by partially irebendent agencies such as biological
entities. There are di erent ways to attack this problem but the existence of the UN-events would
require that speculation be restrained.

One method is slightly similar to the Everett-Wheeler-Graham many-worlds interpretation (par-
allel universes) but is much less esoteric in character. Onean consider countably manyw? from
Corollary 7.3.4.1 each one containing the allowable alterions in Natural-system behavior starting
from the moment t: Denote the corresponding set of universes by: At any instant of substratum
time t; all the universes but one are \covirtual" universes. This does not necessary mean that they
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actually exist in some type of NSP-world reality. This simply means that they exist potentially.

When any one or more Natural-systems is perturbed then the UNevents react rst so to speak.
Information relative to this reaction is transmitted withi n fw’g by means of ultrafast subparti-
cles. This information causes aw& to be selected such thatU; S(fw& 0); U 2 U. For the

\next" instant this generated U; becomes the Natural universe objective reality. Now techngally

there would be a \next" instant since there would be an NSP-wald time interval over which all of

the Natural-systems would have a xed frozen segment segmés that would not be altered. The

only possible alterations would be in the UN-events. This ppcess then continues throughout all of
Natural universe time.

There is a second approach that can solve this perturbation pblem but requires a complete
restructuring of ultraword generation. This method is similar to the concept of \parallel" logic. Time
in this case is modeled as previously done but on interval { ;+1 ): At a particular observational
beginning instant t; a time slice in the mathematical sense is obtained. This slie will yield a frozen
segment describing a Natural event for each of the present Naral-systems. This will lead as in
Chapter 7 to an ultraword x that will by means of S generate this slice. LetNA denote the set
of all potential Natural-systems. This means that some of these at the instantt contain only frozen
segments from T; T;:

Assume that NA is at the least denumerable. Then eachx; (the ultraword associated with
the instant t) also contains UN-events. Again the alterations in Naturalsystem behavior within the
limits of Natural law lead to changes in the frozen segment dscriptions for the very \next" Natural
event. These changes are incorporated within the NSP-worldime interval into the \next" ultraword
Xt,. Application of S to x¢, now yields the \next" slice. This process continues througlout all
of the Natural universe time frame. Of course the \time" being referred to here is not N-world
measured time but the time concept previously discussed thiais concerned with \before and after."

The rst of the above models appears to be the most signi cantand the one that is probably the
closest to objective reality. This portion of this model leads to the moment-to-moment re-generation
of our universe since its behavior most certainly is perturked moment-to-moment from the ideal.
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(1) For subparticles, only two possible intrinsic properties for elementary particle formation
are here considered. Assuming that there are such things asapticles or elementary particles,
then they would be di erentiated one from the other by their i ntrinsic properties that are encoded
within subparticle coordinates. When there are particle interactions, these intrinsic properties can
be altered or even changed to extrinsic properties. How the lgeration from intrinsic to extrinsic
occurs probable cannot be known since it most likely is an ultanatural event. For new results on
subparticle formations, see http://arxiv.org/abs/quant -ph/9909078

GLOSSARY

ANAMORPHOSIS PROCESS. A process that takes place after the ntermediate or minimum
metamorphic e ect. This process distorts the original elecromagnetic or particle radiation so that
observations taken after the time fracture cannot give any nformation about the condition of our
universe prior to the time fracture.

DEDUCTIVE WORLD MODEL (D-WORLD MODEL). This is the mathemat ical structure;
the extended G-structure; interpreted linguistically.

DEVELOPING NATURAL SYSTEM. A natural system that is altered in some identi able
manner with respect to time.

DEVELOPMENTAL PARADIGM. This is a sequence of broadly de ne d descriptions for the
moment-to-moment behavior of a Natural-system. It correspnds to an event sequence.

EFFECT. A described and named phenomenonusually Natural or ultranatural ; that is closely
associated with a speci ¢ cause. It is the claimed result ofhe cause. As with the concept of a cause
what is considered as an e ect of a cause need not be based upany veri cation ; especially where
other e ects not so accepted can be considered as resultingdim the same cause. The symbol string
that names an e ect is taken from a list symbol strings categaized as e ects.

EVENT. For this book ; this is a Natural or ultranatural phenomenon that is being described
by a string of symbols.

EVENT SEQUENCE. A time ordered collection of events.

GGU-MODEL. An abbreviation for the phrase \General Grand Un i cation Model." This is a
collection of statements written in a physical-like language that gives a description for processes and
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objects that exist logically in the NSP-world and that produ ce universes or alter their development.
The GGU-model can also be used for other purposes.

GRUNLEGEND STRUCTURE (G-STRUCTURE). The basic mathematic al structure used for
both the D-world and GGU-models.
IN-PROCESS. See intrinsic natural process.

INDIRECT VERIFICATION. A portion of the so-called scienti ¢ method that claims that the
existence of entities and processes that cannot be sensed hyman beings directly can be inferred
from predicted events that can be directly sensed by human hiegs or their machines.

INFANT. See subparticle.

INFINITESIMAL. A mathematical entity that ; in this paper; is used to measure physical be-
havior. Originally ; such measures were thought to exist in reality. Then when contradictions
occurred although still used; they became physical parameters or catalysts. Buttoday; since the
contradictions have been removedthey can once again be interpreted as measures for real physil
entities.

INFORMATIONAL TRANSMISSIONS. These occur when special Nat ural or ultranatural en-
tities are used to give certain special information to other Natural or ultranatural entities. The
methods by which such information is shared may be unknown.

INTRINSIC NATURAL PROCESS. Natural processes that are hidd en from direct veri cation
and that mirror certain speci ¢ human mental processes.

INTRINSIC ULTRANATURAL PROCESS. These are processes within the pure NSP-world
that when restricted to the Natural world become intrinsic N atural processes.

INTRINSIC ULTRANATURAL SELECTION. This is the process with in the NSP-world that
when restricted to the Natural world mirrors the human procedure of selecting nitely many objects
from a collection of objects.

IUN-PROCESS. An abbreviation for the phrase \intrinsic ult ranatural process."
IUN-SELECTION. An abbreviation for the phrase \intrinsic u Itranatural selection.”

LINGUISTIC INTERPRETATION. A correspondence between cert ain processes and objects
used within or associated with the science of linguisticsand a special mathematical structure - the
extended G-structure.

LOGIC COMPUTER. A computer that can take a nite collection o f statements and using a
speci ¢ program (i.e. set of rules) produce the same writtenstatements that can be produced by
the human mind using the same set of rules.

METAMORPHIC. This means a special type of sudden or instantaneous change where such a
change is instantaneous only from a Natural world viewpoint

N-EVENT. An abbreviation for the phrase \Natural event."

N-OBJECT. An abbreviation for the phrase \Natural object.”

N-PROCESS. An abbreviation for the phrase \Natural process"

NATURAL EVENT. An event that is assumed to take place within o ur universe.

NATURAL INITIAL CONDITIONS. Described conditions that mus t occur (or must be met)
before a Natural event can occur. Initial conditions also ca di erentiate one Natural event from
another distinct Natural event.
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NONSTANDARD PHYSICAL WORLD MODEL. This is a theory that uses physical-like terms
in such a way that each of the physical-like terms corresponslto a term within a mathematical theory.
The term nonstandard refers to the special mathematical thery to which the physical-like terms
correspond. The GGU-model is a portion of this theory.

NSP-WORLD MODEL. An abbreviation for the phrase \nonstanda rd physical world model."

OBJECTIVE REALITY. This is the assumed reality that exists o utside of the mind and; thus;
outside of the imagination.

PARAMETER. Can take on various meanings. It can be a catalyst or a quantity which must be
known and inserted into a physical theory before that theory will predict Natural-system behavior
speci cally.

PHYSICAL INTERPRETATION. Taking data gathered by human bei ngs or machines and
associating this data with terms taken from a language that enploys terms called physical terms.
Physical terms are often assumed to name processes and efg within our universe. This also means

the construction of a mathematical model by associating phgical terms with abstract mathematical
entities.

PHYSICAL THEORY. All of the logically deducible results tha t one can obtain from a xed
set of statements written in physical terms.

PREDICTION. Another name for a deductive conclusion obtained from physical hypotheses.
Sometime a conclusion within a physical theory that might be directly measured within a laboratory
setting.

PURE NSP-WORLD. This is composed of all things that are in the NSP-world and not in the
Natural world.

REALISM. The selection of entities within a mathematical th eory as representing objects that
are claimed to exists in reality. Absolute realism is the phlosophy that all entities within a mathe-
matical structure correspond to real physical objects.

REDUCTIONISM. The philosophy that all ; microscope macroscopic and large scale physical
behavior is produced from a nite collection of physical objects and fundamental interactions that
exist and operate on the subatomic microscopic level.

STANDARD MODEL. This is the Big Band model although there are some variations.

STRING OF SYMBOLS. Basically these are but marks that are written down on any appropri-
ate surface. Like the marks that appear between the B and the of the previous sentence. However
today; this would include almost all forms of human perception sine such marks can lead to the
replication of much of what we perceive with our senses.

SUBJECTIVE. Within the mind or imagination.

SUBNATURAL-SYSTEM. The same meaning as a Natural-system exept that this type of
Natural-system is recognized as a portion of another Naturhsystem.

SUBPARTICLE. A pure NSP-world object that can be shown to exist logically. They have
many properties that can be described and many properties tht cannot be described. They should
not be thought of as particles however. A better name would be \things."

SUBSTRATUM UNIVERSE. The same as a background universe. In gneral the term sub-
stratum means a declared basic foundation that is containedn a \larger" something. In this case;
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this is a basic foundation for universes and contrary to the general meaning of substratum the
universes are contained in the substratum universe.

SUDDEN CHANGE. Also called abrupt change. These are changethat occur in the behav-
ior in a Natural-system that appear to be discontinuous in character. The may appear to occur
instantaneously. The change need not be sudden as viewed frothe NSP-world.

TECHNICAL LANGUAGE. A language that one learns when one studies a distinct discipline
and used for the special concepts within that discipline.

THEORY. This is the entire set of conclusions that can be dedwed logically from a set of
premises.

TIME FRACTURE. A speci c moment during the development of a N atural system when
Natural time ; if it existed prior to this time ; is suspended and processes within the NSP-world alter
the development of such a Natural system. (Note that such a spci c moment can also correspond
to a speci c temperature or other similar parameter.) This NSP-world process takes place during
allowable NSP-world time. If there is no Natural time reference for the fracture; then this fracture
is called an ultra-fracture and if it is within an ordered sequence of eventsthen it corresponds to a
speci ¢ universal event number.

THING. See subpatrticle.

ULTIMATE ULTRAMIXTURE. This is the ultrawords that generat es by application of an
ultralogic a particle or elementary particle.

ULTIMATE ULTRAWORD. A single object that exists logically w ithin the pure NSP-world
and that is used to form all of the Natural-systems that comprise an entire universe.

ULTRA. A pre x used to distinguish NSP-world processes and djects from similar sounding
Natural world processes or objects. Howevereach of the objects or processes so distinguished does
have one or more properties in common with the process or obg¢ named by the term following the
pre x ultra.

ULTRAFAST. This is a characterization associated with certain pure NSP-world subpatrticles.
This characterization indicates that such subparticles can traverse; within the NSP-world ; from one
point within our universe to any other point within our unive rse without expending any Natural
time.

ULTRALOGIC. This is the force-like pure NSP-world process that when applied to an ultraword
produces any Natural-system including an entire universe.It also produces subparticles.

ULTRAMIXTURE. This is the ultraword that generates by appli cation an ultralogic an inter-
mediate subpatrticle.

ULTRANATURAL EVENT. An event that takes place within the pur e NSP-world. This event
usually; e ects indirectly Natural events. Detailed information ab out such events cannot be described
in any language used by any entity within the Natural universe.

ULTRANATURAL INITIAL CONDITIONS. The same as Natural initi  al conditions; but these
conditions must be met within the pure NSP-world.

ULTRANATURAL LAWS. This term has the same meaning as the expression Natural laws.
But these xed processes take place within the pure NSP-wod.

ULTRANATURAL OBJECT. An object with is contained in the pure  NSP-world.
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ULTRASUBPARTICLE. These are entities within the GGU-model that are essentially of a
single type. These entities can be used to construct all of ta fundamental constituents of our
universe including \empty" space; by means of a simple nite-like \gathering together" process.

ULTRASMOOTH. A process that can be characterized by the smodh pattern of the curved
portion of the diagram . However, this process would still appear to have such a smooth pattern
even if view through a microscope of in nite power.

ULTRAUNIFORM. An extremely ne step-by-step process. So n e that it would not appear
to be broken into disjoint pieces even if viewed through a miooscope of in nite power.

ULTRAWORD. An unusual object that exists logically withint he pure NSP-world and contains
all of the necessary conceptslaws; building plains and the like that control the formation and t he
properties of a speci ¢ Natural-system. It is this object that a specic ultralogic acts upon to
produce a Natural-system.

UN-EVENT. Abbreviation for the phrase \ultranatural event .

UN-LAWS. An abbreviation for the phrase \ultranatural laws .
UN-OBJECT. An abbreviation for the phrase \ultranatural ob ject."

VIRTUAL (PARTICLE OR PROCESS). These are subatomic objects or processes that many
guantum physicists believe exist in reality that mediate interactions between other objects but are
not themselves detectable due to the time span over which the exist. Or they can simply be
members of a list that states that such and such object or proess is virtual relative to a specic
interaction. (There are other more technical de nitions.)

#grand 2; 3; 4; 5.
Corections made 27 AUG 2005, Section 11.1.2 added 12 APR 1995ection 11.2 added 24 DEC 1996

E-mail post of 12 OCT 1994.

Since sending out to members of this network requested copies of my GGU-model solutions
paper, certain questions have been asked of me. | will provide answe to the more signi cant
guestions to all network individuals that have by my records been supplied with this paper.

(1) Is there a strong argument that there can be NO bottom-up gandard uni cation?

Yes, there is. Under the usual hypotheses associated with the véwus quantum theories it is
claimed that foundation for these theories is not classicalogic but; rather; is quantum logic. This
false claim would produce a direct contradiction since the heory we call quantum logic is produced
by means of classical logic. What is meantbut not properly stated; is that the behavior within the
microphysical world of QM is not classical Newtonian behavor. On the other hand; the underlying
logical basis for macroscopic mathematically based scient theories is the classical logic AND the
behavior of many such natural systems is approximated by clasical Newtonian concepts. It would
appear that microphysical behavior and classical behavioare incompatible. Obviously; this implies
that unless the basic hypotheses are alter for theories thatlaim to predict natural system behavior;
then it appears not to be possible to construct a consistent tandard uni cation for all standard
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physical theories. On page 45 and elsewhere of the above méenmed paper, | discuss how the GGU-
model approach eliminates this di culty IF the behavior is v iewed from the nonstandard physical
world.

Another important aspect of the quantum theory di culties i s illustrated by Feynman diagrams
and QED. There exist(ed) the discreteness paradox problem mong others. In his Nobel Lecture
Feynman stated the he did not want to use the \contact" approach relative to his Feynman diagrams.
Because the assumption that elds virtual particles and virtual processes were considered byhis
colleagues to exist in reality, but his mathematical approach produced ideas that they did rot
consider to exist in reality; he said \. . . the idea (of action at a distance) seemed so obvigs to
me and so elegant that | fell deeply in love with it." But due to various philosophical requirements
his theory was altered to include all the necessary virtual oncepts and especially energy transport
by means of photons. Of coursewhen Einstein introduced the concept of the photon he wrote hat
it was an imaginary entity. Feynman later (after the Nobel prize); stated that the idea of photons
actually doing such a thing was a \crazy" idea.

In a 1983 Nature and System paper\Mathematical Philosophy and Developmental Processes
the discreteness paradox is explained and at the same time #hbeginnings of the theory of sub-
particles is explored. (If you wish a copy of this paper let me know.) The discreteness paradox
is the problem on the boarder between quantum theory with its apparent discontinuities such as
the \sudden" emission of a photon and continuous theories tlat predict the exact same outcomes.
It is shown in that paper; where the mathematics is contained explicitly in the monogaph \UI-
tralogics and More;"that there is no paradox. Indeed; both theories are but restrictions of various
hypercontinuous etc. processes when viewed from the NSP-wd. If you couple this resolution
of this so-called paradox with subparticle hyper nite and nite composition processes as partially
described on pages 47 { 53 of the \solutions" paperthen all virtual particles and processes and
even photon energy transport can be removed from the Feynmauwliagram interactions. One could
return to Feynman's original belief. The entities within th e mathematical model that correspond to
such eliminated processes are but parameters or modelingdeniques or what are sometimes called
metaphors or catalysts { they are not to be considered objedtely real in character. To show that the
selection of mathematical entities as objectively real or prameter in character is but philosophical
in character; ask a physicists whether in nitesimal quantities actually exist in some type of objective
reality { quantities needed to predict behavior within most models. Then read the quotation from
Robinson on page 6.

Then there is the idea of the point-like behavior of the electon (or maybe one dimensional
strings moving in time); yet we have the concept of emission and absorption of photongls there
an internal property of a point-like element that can produce an emission or absorption?] Has it
ever occurred to the physics community that the philosophy d science DOES NOT INCLUDE the
requirement that a MODEL and reality correspond. The de nit ion of a model in general is that
it mirrors behavior. This includes my subpatrticle theory. When quark theory was rst proposed it
was call the Quark Model. And part of the quark model QCD is exdicitly said to mirror humanly
comprehensible color concepts. In all such modelshe appropriate phrase \[They](It) behave(s) as if
[they] (it) [are] (is)" may be added without altering anythi ng except the unfounded realism concept.
With this alteration ; all of the predictions for the actual behavior of which is actually observed by
human or machine sensors would still hold. From such an alteation; from substitution of subparticle
theory for virtual entities ; etc.; if follows that; within science prediction does not imply that such
model elements exist in objective reality.
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Then it seems that may biologists believe that nding a unifying theory for the so-called four
fundamental interactions (forces) will not lead to the production of what they call \emerging prop-
erties."

(2) Does a proper uni cation need to predict new behavior?

The answer to this question is NO. As put forth by the Wheeler goup at Princeton and from the
very de nition of the concept; a uni cation of all physical theories is not intended nor need it predict
new standard physical behavior. The concept itself was advaced for the one purpose of providing a
logical uni cation of physical theories that do not at present have such a logical connection. Indeed
to unify even those theories that use inner-logical procedrtes that may not be nth-order in character
such as intuitionistic logic. Please note that string theoty falls into this category since it seems
impossible to verify any of the conclusions of string theoryby predicting new macroscopic behavior
that can be veri ed within the laboratory. The same is true with the Everett-Wheeler-Graham
multi-worlds interpretation for QM.

The Princeton group tried to construct such a uni cation fro m the statistics of long propositions
from the simple propositional (logic) calculus. This indicates that such a uni cation is not intended
to predict new behavior. Under the guiding rules for such a umcation ; as listed on pages 5 and 6
the GGU-model is such a uni cation. As such it uni es all standard physical theories and predicts
all standard observations predicted by such theories and &b it produces those physical events for
which there is; at present no standard physical theory. It produces a logical connectin between
all physical behavior. It does this with a compatible logicd process that is in its standard form; a
subsystem of all of the logical systems used within all of theoresent physical theories. Why doesn't
this lead to an inconsistent theory as in the standard case?

This connection is by means of ultrawords and ultralogical @erators. There are NO actual
(standard) physical hypotheses except for the behavior ofdgical operators and a few linguistic
(standard) procedures. The ultrawords and especially the itimate ultraword encapsulate the entire
consequences and hypotheses of the predicting theories aslias all other ideal non-theory produced
behavior and other ultranatural stu . Since this is the oppo site of the claims of the reductionists they
will nd it very hard to comprehend unless they are open to a change their underlying philosophy.

The GGU-model does predict the existence of sustaining ulanatural events ultranatural laws
etc. The model also states on its own and without any human inerpretation that while humankind
is in its present mode of existencehumankind cannot describe in any standard human language th
speci cs associated with these ultranatural events. Furtrer; the GGU-model approach speci cally
highlights the di erent philosophical bases of the di erent scienti c methods that have been devel-
oped over 2500 years. Not only do you need to decide what entds are only technical constructs
for processes that are in reality beyond human comprehensip the model predicts rationally what
Planck believed that scientists will not be able to explain fully or comprehend the behavior of all
natural systems. Indeed in modern model building; the necessity for accepting one model over
another due to an increased predictability has long been disarded. The most important aspects
have been simplicity, the underlying philosophical basis its explanatory power and; most important
of all; the development of strong logical arguments arguments that do not exist in the standard
guantum or relativity theories.

Sincerely,
R. A. Herrmann
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E-mail post of 2 Jan. 1996
A Misunderstood Model

1. Having now read many of the previous posts relative to a pasible cyclic universe produced
through quantum uctuations ; | am now more convinced than ever that | have done a very poor
job of explaining the major properties of the GGU-model. [l point out that the philosophy of such
cyclic universes and their possible mechanisms are disceskin the 1974 Wheeler paper \Is Physics
Created by a Cosmogony?' where they are rejected for various reasornsand from which | took the
scienti ¢ requirements for a pregeometry; requirements meby the general GGU-model.]

2. | should have chosen an entirely di erent name for this mathematical model since the name
has led to unfortunate misunderstandings. | am aware of the dct that there are some members of
this CRSnet who are not particularly fond of the GGU-model approach. | apologize for not making
many of its more signi cant aspects more accessiblealthough they are in reality often rather simple
in character. | suggest that this post be retained for further study and re ection for this is not a
model just for the sudden appearance or sudden alterationsiinatural system behavior. It is much;
much more than that.

3. From the viewpoint of universe creatiorn the model gives GENERAL methods for the creation
of universes. Please note the plural. The model is itself INEPENDENT from any actual physical
theory for how any universe will sequentially develop (i.e. a speci ¢ cosmology). The processes
used in the GGU-model are INDEPENDENT from any physical theory for the development of
any natural system contained within a universe although it will generate such behavior from more
fundamental constituents. This must be the case for any geral processes for the creation of di erent
universes. The model is a COSMOGONY not a cosmology. The modeutomatically states that
there are identical but identi able entities that have ONE xed set of properties and that can be
used to create in nitely many di erent universes and not just the one in which we dwell. Indeed
these entities can also model and replace various \vacuumsas well as replace virtual processes or
particles. The model also produces the various \laws of natte" needed to drive each of the created
natural systems. It has other properties but what this is saying is that certain universes can be
produced.

4. With respect to any particular cosmology; the model solves the GENERAL grand uni cation
problem in that it uni es the behavior of all natural systems that comprise ANY of the produced
universes.

5. This model IS LOGICALLY FALSIFIABLE. It does not produce a |l possible universes. Each
universe that it produces must develop with respect to a cerain logical pattern. The ultranatural
processesultranatural events; ultra-anything are NOT POSTULATED ; but they are PREDICTED
by modeling the simplest aspects of human thought written communication ; and selection. Sub-
particles are NOT POSTULATED ; but they are PREDICTED from one of the basic properties
of quantum mechanics. This would of course mean that; in this case if subparticles are used to
obtain a cosmology then the created cosmology would need to have some basic quam mechanical
properties. On the other hand if subparticles are postulated then this would not need to be the
case.

6. Each of the universes haswithin the NSP-world (i.e. nonstandard physical world); a begin-
ning; even those cosmologies that claim to be cyclic. (I'll éscuss this below.)

7. The GGU-model uses only ONE structure to produce all of itse ects; all of the di erent
universes. Further, many of these universes have totally di erent beginnings aml; yet; each would
have the same appearance as viewed by any observer from a ad@rt moment after the development
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\started" and until the development \ends" in the NSP-world sense.

8. Afew years ago| separated somebut not all ; of the universe creating scenarios into di erent
categories and illustrated them in a very short paper called\Aspects of the GGU-model." Among
these scenarios are those scenarios that have portions thatinnot be described by any human theory.
But one of the simplest scenarios from the NSP-world viewpoint; is the classical Big Bang. This
does not mean that a humanly comprehensible description fothis scenario would be \simple" for
the human mind to comprehend. But it is almost trivial from th e NSP-world viewpoint.

9. All scenarios that the scienti c community consider; at this very moment in human history ;
to be \exciting" and worthy of extensive theoretical research are also almost trivial from the NSP-
world viewpoint; although they may have taken great human e ort to produce. This includes any
of the proposed cyclic or multi-universe models.

10. Cyclic or multi-universe scenarios tinto the category | term the repeated but not necessar-
ily identical minimum scenario. Now in the natural-world on e can conjecture that such a cosmology
has and will last forever, i.e. it will never cease and had no natural beginning. But in the NSP-
world; it does have a beginning and will cease in a very simple way. Tk is due to the di erent
NSP-world \sequence or order" properties when compared wh the standard concept associated
with a natural-world ordered development.

11. I'll try not to be technical at this point ; not an easy thing to do. There is no such thing in
the natural-world as \in nite" time in the sense of the limit concept or say a measure with respect to
the real or complex numbers. (Even if we use the extended intgal; the extended plane manifolds
or whatever). All this actually means is that such a ordered neasure would be unbounded (maybe
in a special sense) as a reatomplex, etc. number. But; such ordered measures ARE BOUNDED in
the NSP-world. In fact; there is a bounded collection of ordered NSP-world measurdghat contains
these ordered natural-world measures but behaves as if it we simply a FINITE ordered set of
measures. See the discussion on page 11 of the \Solutions .".monograph. The results established
relative to this GGU-model interpretation apply to cyclic ; plasma or steady state types of \it has
and will exist forever" universes. Such NSP-world scenaris are not as trivial as the Big Bang type.
But they are still rather simple from the NSP-world point of v iew. Once again this does not mean
that a humanly comprehensible description (a cosmology) fo such a scenario is easily achieved.
Relative to various theories of gravitation such as the Hilbert-Einstein theory; subparticles also lead
to gravitational e ects ; among other e ects. These are discussed in the book \Einstei Corrected"
where it is shown that such e ects can be predicted by means of very simple electromagnetic
interaction between the substratum and the natural-world. This tends to substantiate the Poincae
statement that everything within the natural universe is related to electromagnetic properties.

12. Having more than one secular cosmological model from wtth to choose even if they cannot
be di erentiated one from another by any form of observation that can be made today, is a good
thing to have for it then requires an individual's choice to be based upon identi able philosophical
concepts exterior to the scienti c method.

13. One of the major misunderstandings is the relationship btween the methods used to
establish the GGU-model modern science and scienti ¢ descriptions. Assuming that a individual
uses any acceptable form of human thought and describes theebavior of a developing natural
system using any form of natural science terminologythen an ultralogic restricted to the language
of this scienti ¢ description will also give the exact same description for the behavior of the same
developing natural system. Scienti cally; why is this always the case? Wellthe GGU-model has as
its foundations the GENERAL properties used by the scientig to create just such a DESCRIPTION
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for the behavior of a developing natural system. Alsgthe GGU-model is based upon the simplest
form of human thought that must be used to be consider as human

14. | repeat that the GGU-model satis es ALL of the requirements for a pre-geometry, and it
answers all of the questions. But some scientists dislike the GGU-model for an entirely di erent
reason { a personal and philosophical reason. The GGU-modelpeci cally predicts that there can
be no human language that can be used to give a detailed desption for certain processes and
events that occur within the substratum. It is this barrier t o human knowledge that bothers those
individuals who consider humankind as capable of knowing esrything about \all there is ; or ever
was or ever will be." One the other hand; the GGU-model substantiates the philosophy of science
of Max Planck who wrote; \Nature does not allow herself to be exhaustively expressedn human
thought.”

15. Finally; is it possible for the NSP-world background universe and itssubmodel the GGU-
model exist in objective reality? Since 99% of all of the matkematical analysis used within the
physical sciences requires the NSP-world as a substratunthe answer is yes. In particle physics and
elsewhere the concept of predictability and the indirect veri cation of natural-system behavior is
the concept used to assert that certain microworld entitiesexist in objective reality. This appears
to be necessary since only macroscopic or large scale belmvcan be observed either by human or
machine sensors. Using this exact same philosophy of scienone would immediately conclude that
the NSP-world and the GGU-model processes exist in object edity.

Sincerely,

Prof. Robert A. Herrmann
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