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Abstract

This is a fundamental article reporting newly observed mathematiogbutational manifestations in Quran.
The PrincipleVariations (PVs) for the purpose of textual analysis will be defined aNdramal Book model
based on the stochastic nature of human writing will be develdpesill be shown that chapter word
frequencies in Quran fit into an exponential model, in shaptrast to the uniform distribution model
commonly observed for other booKks particular, a phenomenal cross diagonal characteristic of the PVs in
Quran will be shown to completely distinguish its exponential structure from observed structures afldhe wo
literature. Graphical and Parametric effects of the exponential construct of Quran will be shown through
logarithmic plots and Fourier analysis of its PW¥&e couplings observed from its variations in addition to an
independent analysis of the prime mber s point to °~ and e, as pillars
Computed parameters of a Stepwlseurier analysis(SFanalysis)of the PVs in Quran, reveals a finely
regulated Nineteen Based Fourier Structure (NBFS) highly sensitive to theltemanipulations. These
observations seem sufficient to qualify Quran asase of (Multifaceted) Mathematically Fully Constrained
Writing (MFCW), a concept defined for the first time in this artide. its prime consequence, a MFCW Quran
points to thenonhuman origin of the Arabic language. Interesting observations are also made tine@ugh
SFanalysisof particular names which can be indicative of an astonishing futuristic vision of Quran. The
importance of such mathematical investigations particufaniyn the MFCW point of view will be emphasized

and some relevant future studies will also be outlined.

Keywords: computed scripture, cross diagonal pwpafameters,-plots, fpv, ges, mfcw, mlf method, nbfs,
normal book, principle variations, quramnasfalysis

1. Introduction
1.1 Motivations an@Background

The fact that universe is mathematical is best reflected in the strict formulations of physics which are essential to
understanding and describing the physical phenomena. In fact, nonetethhelogical achievements of our

age would have been conceivable, had it not been for recognition and utilization of this remarkable mathematical
order. The quotation attributed to Einstein (Collected Quotes), that "the most incomprehensible thingeabout t
world is that it is comprehensible", is perhaps referring to this amazing mathematical establishment.

There are those who believe however, presuming that the Author of "the book of the universe" and " the book of
revelation" be the same, it shouldn't ©&prising to find mathematical orders of some sort also in the latter.
From this point of view, possible mathematical manifestations in a scripture not only can be considered just in
line with the grand mathematical tradition of a Supreme Creator, $mtagl a signature of authenticity for the
scripture.

Interestingly though, what triggered this research work was not any preconceived notion of the sort but merely
an "accidental" observation. In the late 80s, while in the final year of his Ph.D. sardiesglish translation of

Quran (Khalifa 1981) was given to this author. In the final pages of the book, tabulations of the chapter
frequencies of two alphabetic letters in Quran were arranged in ascending order. Presumably, the author
(translator) meantotshow to the readers that certain letters had been used in Quran, certain number of times.
However, it was not the frequencies of these alphabetic characters, but rather, the clear exponential manner in
which these frequencies were increasing that ap@eacst unusual to this author. In a preliminary computer
analysis of the chapter frequencies that followed, it became clear that in fact there is a lot more to these
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observations than meets the eye.

As the investigation continued it not only became evitleit intricate mathematical structures indeed existed in

Quran but that they probably contained some intelligent messages. The bulk of these messages can be translated
through the concept of MFCW or (Multifaceted) Mathematically Fully Constrained Writing.concept of

MFCW materialized as an inevitable consequence of the observed mathematical constructs, a concept that so far
has gone largely unnoticed by those searching mathematical patterns in Quran. As will be seen, this concept will
suggest some kegnswers concerning interesting questions, such as the origin of the Arabic language and
timeless challenges of Quran.

Unfortunately, due to the lack of complete and reliable data and also because of some obstacles the research was
halted one year after itgart. The initial findings were never published officially but were circulated as a report
among some university colleagues. Recently however, after a long period of suspended activity in the subject,
the author was asked to present a university serabart his original findings. The presentation which followed
appeared interesting to the audience and the author was encouraged to publish the study.

In the course of preparation of this article during the last couple of years, new observations weegl@lso m

that the article is presented with much added content compared to its initial report form. In particular, since it

was intended to show abnormalities in the textual structure of Quran, numerous comparisons with the human
literature have been supplented. Also, because such comparisons were unprecedented, a very simple but

effective model for the textual structures was developed by the author.

Although this work is the result of a purely personal research activity, existence of an independdidtdad re
statistics of Quran (Madi, Qur&uras statistics) used for mathematical analysis presented in this article should

by no means be overlooked. This is particularly important because Intellaren which is mainly a software
producing company provides Qur statistics not for searching miracles but just to show the capabilities of a
product for language analysis purposes. This is in fact, one of the strengths of the research presented in this
article that contrary to many other works in Quran which udepsetiuced or questionable statistics to prove

their points, completely independent and systematically verifiable statistics is used for its analyses (note 1).

1.2 Quran forMathematical Aalysis

In its own right and as a well known scripture, Quran cawdmsidered a prime candidate for mathematical
scrutiny of its structure. Regardless of the history of its gathering and textual compilation, today there is only one
widely accepted version of Quran which is written in its original Arabic (History of Quidso, as compared to

other famous scriptures, Quran is the latest revealed scripture which makes it the least suspected of
manipulations. In addition to these, Quran possesses a very unusual textual structure which attracts in the first
sight the attemdn of its perceptive observers.

The peculiar structure of Quran can be seen from the word frequencies of its chapters as shown in Figure 1
(Madi, QuranSuras statistics, Revelation Order), which somehow resembles amplitude features of a damping
oscillation. Strangely, the chronological revelation order of chapters looks completely different from the way
chapters are observed in Quran, as is shown in Figure 1.
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Figure 1. Observed and chronological orders optdravord frequencies for Quran
Horizontal axs simultaneously shows observed and chronological orders.
On the other hand, there are verses in Quran, wherein with absolute confidence opponents of its divinity are
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challenged to produce a book like Quran or even produce a similar chapter to orehaptiess (Quran, 198,
11:13, 2:23. Quran even goes as far as stating that such simulation attempts are forever doomed to failure
(Quran, 2:24).

These challenges have mainly been attributed to the unique style of the language and eloquence of Quran (see
for instance, Tzortzis, or web search under "challenges of Quran”). But, to a curious mind the question remains
for instance, what indeed makes a 14 word chapter (chapter 108), which is the shortest chapter in Quran, forever
irreproducible? The analysiggsented in this article will provide some mathematicathputational clues to

answer this and some other interesting questions.

1.3 Related Work

Almost all mathematical structures that so far have been claimed for Qurltarenonencompassing, and

integer structures. In other words, mainly integethmetic patterns are claimed to have been observed and for
certain words, certain letters, and in certain chapter(s), or verses. To see the numerous references for this, the
interested reader may seathk web, for instance under, "mathematical miracle of Quran".

It so seems that R .Khalifa has so far produced the most notable work concerning the integer numerical structure
of Quran. Khalifa produces a long list of number (19) incidences in Quran #&ha8B2), starting with the
number of chapters which is 114=6x19, the opening statement which is composed of 19 letters, frequencies of
initials, which for instance in chapters 42 and 55, both having the same initiafPgafi§ 57=3x19 etc,.
Consideringthat probability of accidental occurrences of so many number (19) events is remote, Khalifa
concludes that No19 is the mathematical code of Quran manifesting its divinity. In fact, integer number (19)
manifestations are not so difficult to detect in Qusarthat an observant person could have discovered many of
them even hundreds of years ago (it is possible that this might have happened).

Khalifa also points to chapter 74 in Quran as the revealer of the secret mathematical code of Quran. As for the
rea®n why (19) has been selected to be the mathematical code in Quran, he suggests a reason based on the
numerical values of the Arabic alphabets (Khalifa, 1982). Unfortunately, a rather nonscientific conduct of Khlifa

in the matter of 19 in Quran and hismaxagant claims resulted in creation of a negative atmosphere around the
mathematical studies of Quran as a whole.

In any case, despite his own claims, for surety Khalifa's No(19) integer structure of Quran by itself does not
qualify to support the chahge of Quran for its timeless irreproducibility. This is true simply because today and
with some effort a similar type number (N) scheme can easily be structured into any book with, ortlewetn wi

a computer assisted bdadeping of words and letters.

1.4 This Work

This work begins with a section devoted to the definition of Mathematically Fully Constrained Writing, a
concept fundamental to all mathematical studies of Quran. This is a new concept presented for the first time in
this article which considsrthe important implications of mathematical manifestations in a text. The MFCW sees

all mathematical constructs embedded in the quantitative (note 2) structure of Quran as an integrated
multifaceted mathematical construct. From this point of view, mathesmhananifestations should be looked at

as delicately computed constructs implemented for a greater purpose than just impressing their prospective
observers as miracles.

To provide a ground for showing the exceptional engineering of word frequenciesain, Qe article proceeds

by introducing some relevant definitions and concepts such as textual variations as necessary tools for systematic
study of the textual structures. Based on the assumption of stochastic nature of human writing which is shown to
bewell supported by observations, a simple but effective normality model is developed to be used in comparison
studies. More than twenty famous works of the world literature, mostly in their original languages, will then be
used for a comparison with Qurafhe comparison reveals for the first time, a phenomenal Cross Diagonal
Effect in which the exponential tuning of the word frequencies in Quran is implicit, an observation in sharp
contrast to what is normally observed for the human literature. Heregtier& Exponential construct of Quran

will pronouncedly be observed and will be studied in some details.

In the following section, individual frequency tunings of the two specific letters of the Arabic alphabet will be
shown to establish a coupling betwettie two most fundamental natur@ature relatedpumbersa and e
through strikingly clear graphical manifestations. The study of graphical effects will continue by exposing some
interesting reahumber, number (19) manifestations of the variations iraQur

Next, the important sensitivity tests of structures will be defined to evaluate stability (@ccidental nature)
of the observed effects. This will be done by inducing deliberate manipulations and alterations in Quran.
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Immediately following this previously observed effects are put to test and the test results will be shown to
strongly rule out accidental nature of the observed effects.

In a following analysis which evaluates the relative divisibility of integers to natural numbarsl e, it will be

shown that 19 has the best relative divisibility to battand e, which presents a plausible numerical reason for
choosing 19 as the mathematical code for both, integer and real number construct of Quran. Based on this and
coupling manigstations observed earlier, it is postulated thaand e are in fact the two pillars of the
mathematical construct of Quran. From this point of view, the previously observed integer manifestations of
numberl9, as reported by Khalifa, can also be intexgras an extension of a more geneva mathematical
foundation into the realm of integers.

The main differences between the mathematical structures presented in this article and those so far claimed by
others including Khalifa, are:

1) Presented struaies in this article are fully encompassing, feaiber mathematical structures and
adequately support the MFCW construct of Quran (include entire Quran, not just some sections of it) as opposed
to, local norencompassing integer mathematical structures.

2) Mathematical structures presented in this article, are advanced and of high level and differ much from
simple integer structures that only require counting for their detection. In particular, Parametric NBFS effects can
only be detected through sophistied computational techniques and instrumentations (modern computers) that
only very recently have become available.

2. MFCW: The Concept and the Consequences

We will now attend a very important subject introduced for the first time here in this afielepncept of

MFCW, which implies composition of a whole book under fully encompassing mathematical constraints.
Initially it was planned to raise this subject at the end of this article and after presentation of all observed
mathematical effects in QuraBut later, it seemed more appropriate to discuss MFCW in the beginning because
essentially it is an independent subject and also, it will give the readers a better sense of purpose and direction as
they read the article through. Among its other importamsequences, MFCW can provide a clue to what the
challenge of Quran and its timeless irreproducibility, even for its shortest chapter, can mean after all.

2.1 MFCW: The Concept

Consider a book "B" which is written in a language "L", having any subjetteni&". Suppose in addition, that

book B is also a standard of litsgy excellence in language Book B however, has a very special property in

that every letter of alphabet and every word which is used in its writing conforms to at least one mathematic
scheme which necessitates presence of that letter and word. In fact, this is an extreme case of a topic called
"constrained writing"” Constrained writingviki). In order to see what paradoxical situation this can create and

how it can be overcome consitthe following example:

Suppose a brilliant writer be asked to describe in a few sentences, for instance, a natural scenery, but with the
condition that a specific mathematical scheme be complied with in that writing, a scheme which for instance
takes io account every letter in the writing. For example, the author can be demanded to keep the frequencies
of all letters exactly equal to 8 in that writing. To make it even easier, suppose that the writer is given the
freedom to choose any mathematical sobéiat he or she can find for this writing. Even so, it is not very hard

to guess that such an attempt is most probably doomed to failure and for the following obvious reasons: There
are limited number of words which for instance mean mountain, cloudtskyand also there is a grammar and

some literary standards that forbid many combinations of words from being articulate and eloquent in that
language. In other words, English or any other existing language cannot satisfy the requirements of a proposed
mathematical structure simply because existing languages already havedafimelll vocabulary and construct

that hardly permit implementation of such fully encompassing constralots. is it then possible to write a

whole chapter or entirety of a bookdi book B, with such fully encompassing mathematical restraints?

There seems to be a way however to get around this problem, but it requires that the existing language be
modified or changed in some ways so that the given subject can be written congitttetite proposed
mathematical scheme. Consider as a simple example the quotation attributed to Einstein: "Science without
religion is lame. Religion without science is blind" (Collected Quotes). This quotation apparently shows no
mathematical pattern it but if we were asked to restate it with the constraint that every letter be used in it
exactly 8 times, and if for simplicity we choose to use only 3 characters, one of the numerous possible ways to
do this can look like this:

"DE EAAEA DA DED. AEA EA DE DA EDD",
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With substitutions: "science" by "DE", "religion" by "AEA", "without" by "EA", "is" by "DA", "lame" by
"DED", and "blind" by "EDD".

Notice from this simple example that without inducing much change in the English language and just by
arbitrarily defining a few new words (although with awkward appearance!), we were able to comply with the
given mathematical constraint. Nonetheless, through this process a few words in English had to be changed and
obviously these changes must be enacted throudgieintire English literature. Suppose now that we gradually
expand the subject, for instance by adding another Einstein quotation: "Imagination is more important than
knowledge" (Collected Quotes) and demand that the same or a similar constraint bedeitfisbvious that

now we need to construct both quotations together and the first quotation will also need to be changed again. At
this point our new vocabulary has expanded further and this will continue if we keep adding new quotations. At
some stag in this expansion process, in order to stay compatible with the demanded mathematical constraints,
we have had to make so many modifications and changes in the English language (both in words and perhaps in
its grammar too) that it won't be English anyeio

The problem becomes much more complicated when the subject is the content of a whole book and not only one
but several complex mathematical schemes simultaneously are demanded to be implemented in the quantitative
structure of that book. The procedimeessence is the same as that which was used in the quotations example,
but at a much greater depth and on a much larger scale. This operation can be carried out, perhaps by a team of
mathematicians and linguists (definitely assisted by computers), dhdnwolve extremely complicated
computations constantly checked for their self consistency aimed at simultaneously expressing the subject, and at
the same time complying with the given mathematical requirements. The result will be a book "B" that conveys
the intended subject while satisfying the demanded mathematical scheme(s) but it will be in a completely new
language with new words, new grammar and even new alphabetic characters: A completely new language "L"
is born out of this particular mathemaiicscheme. It is clear that the rest of language L, for instance its other
words, which lie outside the content of book B can be generated and expanded but of course, consistent with the
contents and grammar of book B. Book B and quite justifiably sonoanbe called "The Mother Book of
language L" because this language is born out of, and is founded based on book B.

Although, it is true that these mathematicians and linguists have now succeeded to write a book B written in a
newly invented language Lubthere is yet a big question left. Even if language L be taught to some people,
would book B sound impressive when it is read or heard by these people? For instance, if Hamlet of Shakespeare
be chosen as the subject for the mother book B, will it haveame impact in language L as its original English
version has on its native English speakers?

The lack of eloquence that can clearly be seen from the awkward looking translation in the quotation example,
and which is not far from what an emotionless cotap might generate, indeed poses a serious problem. This
shows the importance of another factor in compilation of the book B which is absolutely essential in perfection
of its construct; literary impact and eloquence.

So if the Mother book B in languades also going to be literary impressive, the team of experts must also have

a deep knowledge of human physical and emotional built and include it also in their compilation of the book B
and its language L. In a futlontrol scenario which gives a muclgher level of control to the team of experts

they should have the ability and power to also change the human faculties (at least the vocal and hearing organs
and brains of humans). As a similitude, consider the obvious fact that the makers of a comgiLdsarbe the

makers of its language; otherwise, even the most structurally advanced computers won't be able to communicate
with each other or with their programmers. Considering this similitude, and of course from a completely physical
point of view, hunans may be compared with computers, language L can be compared with a computer language
and book B can be compared with a written program or software in that computer language, which when
executed will produce certain intended results and outputs (epgedsing its audience).

With some further stretch of imagination, one can think of having the capability to manipulate and control the
building blocks of matter at its deepest level. Elements and consequently the molecules must be possible to exist
in suchnumbers and with such properties to render observed human construct complexities and characteristics.
Imagine for instance, that just by changing one physical constant (e.g., tiok &bastant) the number and
properties of possibltn-exist elements wlilchange and this in turn will affect the level of possible complexities

and specificities of the resulting living things. At this farthest stretch of imagination, the structure of the mother
book B may in some ways be linked to a "Master Creation Plan".

The above statements are of course expressed just as speculations; nonetheless, they can reflect the potential
power and creative character of the author of such a mathematically constrained book B. The following
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definition expresses a minimal condition #obook to qualify as a case of MFCW:

« A normal size book B which is known by speakers of its language L to be a masterpiece in that language is
defined to be a MFCW if it complies with at least one fully encompassing mathematical structure that tnstrain
the entirety of its quantitative construct including all its words, letters, etc.

Any additional fully or locally mathematical constraint found for this book will only add to its MFCW level of
complexity (or to its multifaceted character) and will sgttven the arguments on behalf of the MFCW
consequences. A list of important MFCW consequences as pertaining to Quran are given in sections 15.2 to 15.4
of this article. These consequences signify fundamental importance and necessity of such mathentiatcal st

2.2 MFCW: The Prime Consequence

In a nutshell, the MFCW concept tells us that if a fully encompassing mathematical scheme is to be imposed on
the quantitative construct of a text, then logically, it is the language of that text that should hecwhbised

on this mathematical scheme and the reverse is impossible (the mathematical scheme cannot be forced onto an
already existing language). Based on the presented concepts of the MFCW the following can be postulated.

« The prime MFCW consequencéhe Mother book B and its language L must be the result of a single and
simultaneous act of creation (compilation).

In this article, and for the first time, existence in Quran of two real number structures, though not completely
independent of one anothexjll be shown which are fully encompassing the entirety of the quantitative
construct of Quran and can in fact be viewed as two facets of a multifaceted mathematical structure of Quran.
Obviously all observed mathematical facets, be them integer ofuyalencompassing or local, discovered or

to be discovered, should all be considered as results of a grand integrated mathematical design. In other words,
different structures although are observed through different manifestations, as we shall scomeéebgcseen

as independent. All observed or to be observed mathematical structures in Quran, are intricately interconnected
with each other through an extremely complex and delicate engineering of the elements of the language
requiring unimaginably higltomputational capability with the utmost precision and optimization aimed at
balancing all observed mathematical and verbal effects.

The two structures that are main subjects of this article will be recognized through their logarithmic effects as
observedrom their respective plots, and through Fourier analysis of the frequency variations of verses, words,
letters, and names in Quran, these are:

1) General Exponential Structure (GES), manifested through its logarithmic graphical effects.
2) Nineteen BaseBourier Structure (NBFS), manifested through its computed parametric effects.

Before entering these subjects, however, we need to define some concepts and develop some tools needed for the
systematic analysis of textual structures.

3. Textual Variations - Definitions and Concepts

Considering that in a book the frequency of words and other units of language varies from one chapter to another,
the word "Variation" has been adopted in this article to show such dependencies. Of course, in a broader sense
variaions can also be defined for shorter than chapter, such as for paragraphs and sentences but in this article we
will focus only on the chapter variations.

The Natural Variation (NV) of words w(i) for a book (with the lowercase w), is defined as the waqueriey vs.
the chapter number "i".

The Sorted Variation (SV) of words W(n) (with the uppercase W), is defined as w(i)s sorted in ascending order,
where "n here represents the order of smallness suct

These definitions can be generatize include other units of language such as letters of alphabet, sentences, etc.
For instance, t(i) would represent the Natural Variation, and T(n) represents the Sorted Variation of letter "t" in
a given book. Figure 2 shows simultaneous plots of tNatural and Sorted Variations of words for Dickens'
novel Great Expectations (American Literature Classics Library).

Other variations may also be defined such as Chronological Variation (Chapters of a scripture arranged in order
of revelation). The Natal Variation represents the author arranged or the actual sequence of the chapters in a
book. The Sorted Variation, however, has its own statistical importance as we shall soon see and it is unique in
that it is independent of any initial chapter arrangetnBecause of their fundamental importance, the two
Natural and Sorted Variations in this article shall be defined as the "Principle Variations" or PVs of the textual
structure.
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In Figure 2 we also show "Frame of the Principle Variations" (FPV) whithheisninimum size rectangle fully
encompassing PVs. The width of the FPV is equal tb, mm being the number of chapters in the book, and its
height is equal to7 7 hwhere 7 and 7 represent the minimum and maximum word
frequencies, respectly.

The Domain Ratio for words is also defined as:

$ =— 1)
wherethis definition too, can be generalized to include other units of the language.

Figure 2b shows the logarithmic plot of Figure 2a, where the logarithmic FPV can also be seen. The height of the
Logarithmic FPV is of course equal to logarithm of the Donraiio. For instance, for Great Expectations,
$ =7.38 (see Table 1).
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Figure 2 Plot of the Principle Variations of words for the novel Great Expectations as enveloped in its FPV

Horizontal axis simultaneously represents i, as the chapter number for the NV, and n as the sort rank for the SV
(NV in green, SV in black, FPV in red)

4. Typical Textual Structure - The Normal Book Concept

The question of what makes a book to be consitistructurally normal may not be an easy one to answer but if

we are to detect abnormalities then we also need to have some criterion for normality. The noise like Natural
Variation observed for Great Expectations in Figure 2 can provide a hint as teughatriterion might be. Even
without having seen this example, one could have guessed intuitively, that the structure of a typical or a "Normal
Book", be it in any language and in any subject matter, insofar as the lengths of its chapters are cboctaned s

be stochastic at besthis can be expected because authors are primarily concerned about the content of their
writing rather than its length. Statistically speaking, however, this means that chapter sizes in a normal book
obey a uniform distributiofUniform distribution). To be more exact, it can be stated that; the word frequency of

a chapter in a normal book is expected to assume any value with equal probability, between a minimum (the
word content of the shortest chapter) and a maximum (the ceottént of the longest chapter).

Of course, such stochastic distribution can be expected so far as the authors exert no conscious control over the
size of the chapters in writing their books. In reality though, some authors may choose to have a fewg wery lo

very short chapters. Also, the duration of writing, author's psychological ups and downs and many other factors
can contribute to the writing process and thereby to the book structure. Therefore, deviations from normality can
be expected but in gera as we shall see, the stochastic model accounts well for the majority of human
writings.

In practice, there are number of ways to check the uniformity of distribution for a given set of numbers but
perhaps the simplest way is to verify the linearitytef sorted arrangement of these numbers. In fact it can be
rigorously proven in Order Statistics, that the expectation values of a sorted series of random numbers should lie
on a straight linel{erma 2005, David & Nagaraja, 2003, P.B0This property camlso be seen experimentally;

by generating a set of random numbers and plotting their sorted values (e.g. see Figute 8)mplest form,

this linearity can be checked by visual observation but it can also be checked by least squares fittingluf a stra
line to the sorted data values whereby a quantitative judgment can be made based -sg {Rsduared)
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computed for the fitted line.
4.1 Normal BoolSimulaton and Normality Relation

Random numbers obey a uniform distribution so they can be usanhitate chapter word frequencies for a
Normal Book. We have used a random number generator on the web (Random.org), to simulate a sample Normal
Book having m=100 chapters with its chapters containing from a minimum of 1000 to a maximum of 5000
words.

6000 -

The principle variations of words
for a simulated "Normal Book"

5000 -

4000

3000 -

2000

Naturalwli), Sorted W{n)

1000

0 20 40 60 80 100 120
i,n
Figure 3 PVs of words for a Normal Book with 100 chapters, simulated by a random number generator
The Normality Relation is obtained by computing the aféheshown trapezoid (in blue)

It can be seen from Figure 3 that the Natural Variation w(i) wisighotted in green, clearly shows a stochastic
behavior (repeated random number generations hayeaallicedvery similar results) but the Sorted Variation

W(n) plotted in red, shows a relatively perfect linear trend as is expected of the sorted ardrgfeanset of

random numbers. Comparing the similarities of Figure 2a and Figure 3, one can better observe the stochastic
characteristics of a typical book structure. We will now use this simulation to derive a simple but useful relation.

The observed tiear trend of the Sorted Variation gives us an approximate relation be®weerfthe total word
content of a Normal Book and the sizes of its minimdm hand its maximum?7 chapters. Consider in
Figure.3 that the area under the straight line eoting the extreme points of the Sorted values, almost equals
the total word content of the book. So the following simple approximate relation to be called the "Normality
Relation" can be derived where, as before, m is the total number of chaptersdakhe b

7 7 I ec7 (2)

This useful relation can be used to compute (estimate) one unknown, if othgrataeeterare known. This
relation will be used, as will be seen, to simulate Normal Qurans.

This relation can also be used to make some estimates for real books withuméary distribution for
instance, one can estimate the total word content of a book, just by knowing the minimum and maximum size
chapters in that book. In fact, we will judo this to compute the predicted Normal Book content of all books
used in comparison studies presented in this article (see Table 1).

5. The General Exponential Structure of Quran (GES)

Words are undoubtedly the most important units of the languagéhanith turn gives study of their Principle
Variations a prime importance. We begin to present the observed mathematical effects in Quran, starting first
with its Principle Variations of words.

5.1 Observation of th®henomenal Cross DiagonEffect in Quran

Observe in Figure 4, a most prominent manifestation of the exponential tuning of the both Principle Variations in
Quran. Compare Figure 4 with Figure 2 of the Great Expectations which in fact represents a typical example for
the world literature. Particully notice in Figure 4b, how well both the NV and SV arms coincide with the
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diagonals of the FPV.
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Figure 4 FP\tenveloped Principle Variations of words for Quran (NV in green, and SV in black).

Least squees fitted exponentials (blue curves) with their computed equations-agd/&ues are also shown in
4a

The Diagonal Crossing of the Principle Variations in Quran has resulted from a delicate exponential engineering
of not only the relative word frequeies in the Sorted Variation, but also from a proper sequencing of the
chapters in the Natural Variation.

The phenomenal exponential tuning of the PVs in Quran will not be fully appreciated unless a thorough
comparison is made with those of the world litera. But before making such comparison, we will make a
structural comparison of Quran and "Normally Simulated Qurans".

5.1.1 ComparisoBetween Principle Variations of theal andSimulated Qurans

In this section we will simulate three Qurans all witke game total content and with the same size shortest
chapter but with Normal Book structures. We will then compare their PVs with that of the real Quran:

1) Using the Normality Relation we can see what Quran might have looked like if its 114 chaptebayzssa
uniform distribution. Taking7 h7 , and m, the same as in real Quran we can compute from Equation
2: 7 1359. Knowing the minimum and maximum size chapters we can compute the expected
intermediate chapter sizes by linear interpolation. In this way we now have the complete Sorted Variation from
which and by a proper randomization of the orders, we can derersample Natural Variation for our first
Normally Simulated Quran.

2) Using again the Normality Relation but this time with the assumption of having h7 ,and 7

the same as in real Quran we can compute our second Normally Simulated®uioasly with fewer chapters.

The number of chapters for such Quran computes as m=25 from Equation 2, and by using the same procedure
that was used in thé'tase we can make its corresponding PVs.

3) Finally, we make a third Simulated Quran which eyakts the same chapters as in real Quran, only with
randomly changed sequence of chapters. This can easily be done using a randomization or "shuffling" procedure
(note that there can be 114 factorial possibilities for such simulations). This simulalidraweilthe same SV

but of course a different NV as compared to the real Quran (in a sense, this id\ms@ali Simulation because

the chapter sizes do not obey a uniform distribution).

Figure 5, shows PVs of the 3 Simulated Qurans and the real Quitae $ame graph. As can be seen, PVs of
Normal Simulations of Quran show nothing even close to a Cross Diagonal which is observed for the real Quran.
This is obvious because the linear SVs shown as straight lines in green and blue in Figure 5a, which are
characteristic of a uniform distribution, always bend in their logarithmic plots, and can never represent a straight
SV-diagonal in their FPV (compare Figures 5b and 4b). Also, the stochastic features of the Natural Variations
in all three Simulated Quransan never transform in their logarithmic plots into a relatively well shaped
NV-diagonal for their FPVs as it happens for the real Quran (compare logarithmic NVs in Figure 5b).
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We will now proceed to compare the Principle Variations of words observedufanQwith its counterpart PVs

observed for the world literature.
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Figure 5 Principle Variations of words for simulated and real Qurans

(b)

1% Simulation shown in blue,"2Simulation shown in green and Simulationis shown in brown with the real
Quran shown in black. Note that the third simulation has the same SV as the real Quran.

5.1.2ComparisorbetweenPrinciple Variation®f Quranand World's Literature
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Figure 6 Oneto-one comparisons of the logarithmic plots of the Principle Variations of words

PVs of Quran and 5 other books all in their original languages are compared. The vertical axis shows Logs of the
chapter word frequencies and the horizontal axis showdtaneously, i for the NVs (plotted in blue), and n for
the SVs (plotted in red). The FPVs have been omitted from these graphs.
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Figure 6 shows separate plots of the logarithmic PV's for Quran and 5 other books while Figures 7 and 8 show
simultaneous platof the PVs for Quran and those of 21 other books. These books have been randomly selected
from some of the world's greatest literature, all in their original language with three as English translations.
These workshave been accessed mainly through thwe@berg libraryand a word counter on the welV/drd

Counte} has been used to count word frequencies of their chapters. It should be mentioned here, that there has
been no particular preference in selecting these books other than presenting a rattaTg®ioe literary works

to be compared with Quran.

The possible objection that Arabic literature should not be compared with the western literature is not valid in
this case, because the stochastic nature of human writing which is meant to be shovencbemnplétely
language and culture independent. This fact is clearly evident from structural similarities of literal works in 4
different European languages shown in Figure 6. Therefore, it would be quite unreasonable to claim that while in
most cultures wtings (as far as chapter word frequencies are concerned) have normal structures, in some other
cultures writings might have exponential structures.

18000 -

A Tale of Two Cities by Charles Dickens
Great Bqectations by Charles Dickens
—— The Givine Comedy by Dante Aighieri
— The Count of Monte Cristo by Alexandre Dumas:
—— Don Ouisote by Miguel de Cervantes Ssavedrs
16000 - ——— Les misérablesTome | by Victor Hugo
—— Crime and Punishment by Frodor Dostoyevsky
20)000 Leagues Under the Sea by Jules Veme
— The Red Badge of Coursge by Stephen Crane
—— The Brothers Karamazow by Fyodor Dostoyvevshy
14000 ——— The Princa and the Pauper Mark Twain
Uncle Tom's Cabin by Hamiet Hisabeth Beecher
—— Pride and Prejudice by JaneAusten
— The Whale by Herman Mehille
—— The Three Musksteers by Alexandre Dumas
12000 - ——— The Wanderful Wizrd of Cz by L Frank Baum
White Fang by Jack London
—— Candide by Vottaire
Wuthering Heights by Emily Bronte
— Buddenbrook= by Thomas Mann
David Copperfield by Charles Dickens:
A Tale of Twao Cities *
Great Expectations *
The Divine Comedy (in itsoriginal talian) **
———— The Count of Monta Cristo (in its original French) **
e Do Qi fin it= original Spanish) **
Les misérablesTome | [in its original French) **
———— ({rime and Punishment. [English translation)®
20/000 Leagues Under the Sea [English translation)*
The Red Badse of Couraze *
The Brothers Karsmazow (Englizh translation) *
The Prince and the Pauper *
Uncle Tom's Cabin *
Pride and Prejudice *
, The Whale *
The Three Musketeers [English translation) *
I\ The Waonderful Wizrd of Oz *
‘ White Fang *
| | Candide in its original Frenchl™
l_«]'l‘ Wuthering Height=""
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Figure 7 Simultaneous plots of the PVs of words for Quran and 21 works of the world literature

Color thick lines showing the SVs, and color thin lines showing the NVs (both PVs for Quran are plotted in
black)

* Data extracted from: Free ebooks by Project Gutenberg.
** Data extracted from: American Literature Classics Library.
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Figure 8 Logarithmic plotof Figure 7

A striking picture showinghe uniqueexponential engineering of tHéross DiagonaPrinciple Variations of
words in Quran, as compared to the Principle Variations of a sample of 21 human written books.

Although Figures @ are quite self exanatory, it would be interesting to analyze the Cross Diagonal effect of
the PVs in Quran in some details. In Table 1 some comparative statistics and computed parameters relevant to
this analysis are presented.

Consider first that all Natural Variationaduding those of the simulated Qurans, show stochastic behavior
throughout their ranges, a fact also reflected in their logarithmic plots. Notice from these Figueserhiatr
those books with couple of very long or very short chapters, after omifdiibese unusual chapters the uniform
distribution will be prevalent.

The main difference between the NV of words in Quran with the NV of words in other books is its exponential
trend indicated by its comparatively highsB value of 0.85 compared to vepgor Rsq values computed for
others (first column in Table 1). Also, in Table 1 compare the exponent vale@Odf computed for the
exponential fit of the NV for Quran with the exponent values of 0.00 computed for the books with comparable
large number fochapters.

As for the SVs, it can be seen from the plots of the Sorted Variations in Figure 7 that a good linear trend is
observed for most works. This can also be seen from relatively high values of the linesg fiaRes computed

for the SVs of thes representatives of the world literature. This linearity of the SVs in works of the world
literature causes, just like the SVs for tieahd 29 simulations of Quran, a bending feature in their logarithmic
plots which prevents their SV arms from showngtraight SWliagonal in their FPV.

Concerning the SV of words in Quran, we can see from Table 1 that, it has the highest resativali
computed for the exponential trend as compared to its low 0.6 value computed for the linear trend. It is true
however, that any limited range straight line can be approximated with an exponential trend with a relatively
high Rsq value, and vice versa. This fact can be seen for instance, from the relatively high vake=0faR
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for the exponential trend fitted thie SV of the 1st simulated Quran with In(Dw)=4.58, a simulation with an
absolutely linear trend with-8g=1.00 (see Table 1). What makes Quran exceptional in this respect, not only is
its largest value In(Dw)= 6.08, as seen from Tablel, but its suskipetentiality throughout a large number of
114 data points (chapters) in this range.

Tabe 1 Statistical comparison of the Principle Variations of Quran with those of other studied books

q Exponent q q Exponent Aver Median % of error
Computed Computed Computed Computed Computed w w -age chapter for Ln(Dw)
BOOK for the for the for the for the for the min max m chap size Computed
expHit to expit to linear fit to expHit to expHit to -ter Wtotal
NV NV SV sV sV size

Quran 0.85 -0.04 0.60 0.98 0.04 14 6144 114 348 686 349 6.08
Simulated Quran  No.1 0.00 0.00 1.00 0.81 0.02 14 1359 114 686 686 -2 4.58
Simulated Quran No.2 0.02 -0.03 1.00 0.64 0.14 14 6144 25 3079 3079 2 6.08
Simulated Quran  No.3 0.01 0.00 0.60 0.98 0.04 14 6144 114 348 686 349 6.08
ATale of Two Cities 0.02 0.00 0.96 0.96 0.03 1008 5799 45 2574 3028 12 .73
Great Expectations 0.00 0.00 0.92 0.89 0.02 785 5763 59 2955 3147 4 1.99
The Divine Comedy 0.04 0.00 0.89 0.88 0.00 785 1090 100 968 965 -3 0.33
The Count of Monte Cristo 0.02 0.00 0.80 0.94 0.01 1337 11251 117 2955 3890 62 213
Don Quixote 0.08 0.00 0.81 0.90 0.01 737 7743 126 2764 2959 43 2.35
Les miséables Tome | 0.00 0.00 0.70 0.93 0.03 293 6792 70 1279 1533 131 3.14
Crime and Punishment 0.01 0.00 0.97 0.96 0.02 2735 7513 40 5010 5069 1 1.01
20,000 Leagues  Under 0.02 0.00 0.93 0.82 0.03 449 4144 46 2097 2175 6 222
Sea

The Red Badge of Courage 0.18 -0.02 0.83 0.92 0.04 1112 3754 24 1859 1950 25 1.22
The Brothers Karamazov 0.01 0.00 0.85 0.95 0.01 1306 9159 96 3403 3636 44 1.95
The Prince and the Pauper 0.01 0.01 0.96 0.93 0.06 268 4010 34 1791 1958 9 271
Uncle Tom's Cabin 0.11 -0.01 0.94 0.97 0.03 1242 8300 45 3641 4048 18 1.90
Pride and Prejudice 0.15 0.01 0.78 0.90 0.02 675 5179 61 1835 1998 a7 2.04
The Whale 0.02 0.00 0.69 0.89 0.02 52 7955 136 1201 1544 159 5.03
The Three Musketeers 0.05 0.00 0.85 0.87 0.02 785 7008 68 2953 3368 16 2.1l
The Wonderful Wizard of Oz 0.06 -0.03 0.84 0.66 0.09 80 3674 25 1440 1578 19 3.83
White Fang 0.04 -0.01 0.97 0.95 0.04 1596 4781 25 3053 2966 8 1.10
Candide 0.07 0.02 0.70 0.93 0.05 427 4126 30 1065 1221 86 2.27
Wauthering Heights 0.02 -0.01 0.94 0.98 0.04 1417 6838 34 3258 3428 20 1.57
Buddenbrooks 0.20 0.01 0.54 0.91 0.02 411 15890 97 1777 2354 246 3.65
David Copperfield 0.03 -0.01 0.98 0.83 0.02 592 9363 65 5944 5484 B 2.76

1*'and 2nd columns show the€®s and Exponents computed for the exponential function least squares fitted to
the NVs. The % column shows the Bgs computed for the straight line least squares fitted to the SVs™The 4
and %' columns show Rsgs and Exponents computed for the exponential function least squares fitted to the SVs.
The last column shows the logarithmic Domaini&atomputed in base e (all decimals have been rounded to
the first two significant digits).

As another test of the sustained exponentiality of the observed SV in Quran, consider that if we were given a set
of data points which exactly fitted an exponahtunction, no matter how many of these data points we use, the
R-sq computed for their exponential trend will always compute as 1.0. Figure 9 shows compgtedltes for

the exponential fits to Quran and to four other books comparable in the nunadbeiptdrs with Quran. Observe

how by omitting the chapters from the high end of the SVs (omitting the largest chapters) other books show
significant changes in their exponential trenesd®, while Quran maintains almost a constant high value
R-sq 0.98 everafter omission of 70% of its chapters (it is interesting to note that omission5ff dbapters

from any selection of chapters in Quran leaves thés|RImost completely unchanged).

Another indicator shown in Table 1, is the total words computed frerNttmality Relation, Equation 2. Here,
while taking every parameter in Equation 2 the same as in the actual book, the total word content
7 b O A A Ehis &cndputed and compared to the actual word confent A A O @f the book.
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Percentages of erroirs Table 1 are obtained using the following relation:
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Figure 9 R squared values

R squares Computed for the exponentials fitted to the Sdateation of words for Quran and for 4 other books,
as largest chapters are continually omitted from these books.

A lower percent in Table 1 would correspond to a better conformity to the Normal Book structure. It is seen that
although 13 out of 21 or 62%f the books (noticluding the simulated Qurans)th less than 25% error, and 16

out of 21 or 76%with less than 50% error, show predictability by the Normality Relation. Quran with a huge 349%
error shows the greatest deviation from a Normal Boaicktre.

Comparison of the averages (Means), and the Medians (see the statistical definitions for these) also shows the
greatest relative difference for Quran (note that for the uniform distribution, Average=Median).

In summary, the phenomenal Cross Diagjaffect observed in the logarithmic plots of the Principle Variations
of words for Quran is the result of the followings:

« Persistent exponential tuning of the Sorted Variation (actually by regulation of the relative word frequencies)
sustained througiut just over 6 orders of logarithmic magnitude and for a large number of 114 points (Table 1).

This is obvious from the linear trend of its logarithmic plot which is in sharp contrast with the expected trend of
a uniform distribution. In particular, thituning shows itself through the careful regulation of the smaller size
chapters in Quran, that is, chapters with less than the median of 348 words, which is smaller than majority of
7 values observed for the world literature, as can be seen fromIlable

« Independent exponential tuning of the Natural Variation, again throughout just over 6 orders of logarithmic
magnitude and for 114 data points, as indicated by a relatively well sustained linearity observable in its
logarithmic plot. This too, is shaly contrasted with the stochastic distribution of the chapter sizes expected of a
uniform distribution. In a nutshell:

Implicit in Cross Diagonal Effect observed for the Principle Variations of words in Quran, is the sustained
exponentiality of both it®rinciple Variations, in sharp contrast to the human written literature, whehastiac
behavior for the Natural Variatiorend linear behavior for the Sorted Variations are considered as "normal” or
expected behaviors.

5.2 Graphical Couplinggffects inQuran

The Cross diagonal Effect observed for the PVs in Quran is not limited to the variations of words but other units
of language in Quran also show similar characteristics. This of course may be attributed as a natural consequence
to the Principlévariations of words, since the frequency of letters and verses can be assumed proportional to the
word frequencies. In fact, although the proportionality does exist to a great extent, but Variations also show their
own individualities.

Figure 10 shows coesutive PV plots for 11 letters of the Arabic alphabet and also PVs for the verses and total
letters in Quran. Table 2 shows in its first two columns, the 28 characters of the Arabic language with their
English pronunciatiorfArabic alphabet). In column 3of Table 2, relative percentages of usage of these letters

in entire Quran are also indicated.
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Figure 10 Logarithmic Principle Variations

PVs are shown of the indicated letters of alphabet, total letters, and verses in Quran. Widths for all PVs are the
same (114 points). Logarithmic gridlines are indicative of the magnitude differences of chapter frequencies for
different PVs.

Notice now, another very interesting graphical feature of the tunings of Variations in Quran: Observe from
Figure 10, that foalmost all the PVs a relatively complete cycle of oscillation (a sinusoidal wave), seems to
have been superimposed on the SV and NV arms. This cycle of oscillation is especially more evident in the
Sorted Variations and it can better be observed if #hei&gonals (the line joining the two ends of the SVs) be
drawn. The period of this oscillation coincides with the FPV height or log of D, the corresponding Domain Ratio
for that Variation.

For two of the alphabetic letters however, the height of the Fi?\is(D) which is the observed period of
oscillation coincides with a striking valu@bserve now from Table 2, that the FPV height of the logarithm in the
base e, is 6.29 for alif ( )C M is 6.31 for qafd).

Figure 11 shows plots of the SV arms ahd S\{diagonals for both these letters. The shape of the sinusoidal
wave appears to be much smoother in the case of lettelatihbugh it has some missing points in the low end
(corresponding to the chapters with no gafs). The heights of the bluedndrves, as seen on the vertical axis,
are seen to be equalltgD) 2A8

Tabe 2 Symbols and some relevant statistics of the 31 Sorted Variations in Quran
English Arabic % of Al In(D) Logten(D) In(D)-2Z Log(D)-e Ilumped

alif ( CIOF 184 6.288 2731 0.0 0.0 *
beh U 35 6.823  2.963 0.5 0.2 -
teh q 3.9 7.078  3.074 0.8 0.4 *
theh 3 0.4 4852 2107 -1.4 -0.6 -
jim 6 1.0 5298 2.301 -1.0 -0.4 -
ha n 1.3 5.106  2.217 -1.2 -0.5 -
kha ) 0.8 5.252  2.281 -1.0 -0.4 -
dal b 1.8 6.127  2.661 -0.2 -0.1 -
dhal M 1.5 5799 2519 -0.5 -0.2 -
ra o 3.8 6.082  2.641 -0.2 -0.1 -
zin o} 0.5 4673 2.029 -1.6 -0.7 -
sin E 1.8 6.114  2.655 -0.2 -0.1 -
shin € 0.6 5.124  2.225 -1.2 -0.5 -
sad J 0.6 5.043  2.190 -1.2 -0.5 -
dad K 0.5 4890 2.124 -1.4 -0.6 -
ta A 0.4 4595 1.996 -1.7 -0.7 -
dha il 0.3 4127  1.792 2.2 -0.9 -
ain n 2.8 6.681  2.901 0.4 0.2 -
ghain M 0.4 4317 1.875 2.0 -0.8 -
feh P 2.6 6.621  2.876 0.3 0.2 -
qaf [0} 2.1 6.315  2.743 0.0 0.0 -
kaf L 3.2 6.724  2.920 0.4 0.2 -
lam b 11.6 5.993 2.603 -0.3 -0.1 -
mim a 8.1 6.595 2.864 0.3 0.1 -
nun i} 8.2 6.918 3.004 0.6 0.3 -
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heh " 4.5 7.088 3.078 0.8 0.4 -
waw M 7.7 6.959 3.022 0.7 0.3 *
yeh o] 7.8 6.856 2.977 0.6 0.3 *
letters PmOc 100.0 6.049 2.627 -0.2 -0.1 *
words 9gF r ¢ - 6.084 2.642 -0.2 -0.1 -
verses dr 1 - 4.273 1.856 -2.0 -0.9 -

Arabic alphabet symbols with their English pronunciations, Percentages of use in Quran, logarithmic Domain
Ratios, In(D) and Logten(D) (computed in base 10) as rounded to the first 3 significant decimals, and their
differences from 2 and e, as rounded to the first decimal point are shown. Also, * means that the letter has been
lumped(Madi, A study of Arabic lettgr Note that statistics of the opening statement have been included in this
Table.

Here we are observing strikingly meaningful graphical association of a complete cycle of oscillation with a
period of 2. The observed periods of 6.29 and 6.31 are, with less than half percent deviation, equal to 2
Consider now that these values floe periods are absolutely base dependent that is to say:

« Only and only when the logs are taken in basthe height of the FPV which is also the observed period,
In(Dw)=2 .

\

Letter frequencies (In)
[ B S B ¥ T I I Y]

40 60 80 100 120
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[
=]

Figure 11 Natural log plots of the sorted Variations for lettér&lif) and ® (qgaf)

Observe how the SV arms show a complete cycle of oscillation about thelia@hals associated with a
striking period of ¢ A(the height of the SVs as measured from the y axis).

This isa Graphical Coupling of the two fundamental natunambergesulted from an independent engineering

of the two alphabetical letters alif (probably because it is the initial for Allah, the most celebrated name of God in
Quran), and gaf (probably because it is the initial for Quran). In order to see hothesdytwo letters have

been singled out for this remarkable manifestation observe values of FPVs for other characters from Table 2 and
notice in particular that alif and gaf have the minimal differences (0.0) between their In(D) valuas and 2

Observe nowanother very interesting manifestation which results from the particular selection of tredue

for the latter observation: If instead of taking the logs in base e, the logs be taken in another popular base 10 we
observe as is seen from Table 2, thag (D) =2.73 forC Ko&nd Log (D)= 2.74 for®, again with less than one

percent deviation, coinciding witke. This matching of Log (D) with e of course results only from a
mathematical conversion factor from base e to base 10; nonetheless, a propemtlibibas made this
manifestation possibl&o again:

« Only and only when the logs are taken in the popular base 10, the FPV height equals to
Notice again, from Table 2 the accuracies of tunings for these two letters compared to other letters.

So thefollowing statement can generalize the remarkable Fundamental's Coupling Effects observed for the
Principle Variations of alif and qaf:

« Logarithmic plots of the Principle Variations of letters "alif* and "qaf' in Quran manifest the Graphical
Couplings 6 the two most fundamental natural numbarand e, only and only when the two most popular
bases namelyeand 10 are used as bases for the logarithms.
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5.3 Number (19) Graphicdiffects

From Table 2, we can see that In(D) for words, total of all letterd,for lam (the second most frequently used

letter in Quran) is roughly equal to 6 (see Table 2). This means that on the average, every 19 steps in "i" the
amplitude of the Natural Variation for NVs is attenuated by a factor of e. Also, on the atieeagmplitude of

the Sorted Variations for these quantitative units is amplified, e times, roughly every 19 steps in "n". In other
words, if the exponential trend for the NVs be approximated by an equation of the type (4), and the exponential
trend for theSVs be approximated by an equation of the type (5), as in the following:

10000
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h —— 2121
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Figure 12 Optimal containment of the logarithmic PVs of words observed for base (19)

Optimal containment of the logarithmic PVs of words in Quran is observed for base 1§r{dlities in red) as
compared to other integers next to 19. Gridlines corresponding to logarithmic positions of five consecutive
integers, 17, 18, 19, 20, and 21 have been shown. Bottom five gridlines showing powers of 1, middle five
gridlines showing pows of 2, and top five gridlines showing powers of 3 (color identifiable).

yi) e A " 7 (4)
Yn)e A " T (5)

then, with B=e, for the Natural Variation the attenuation constanf is 19, and for the Sorted Variation

the amplification constant is® 19. Since the exponential model for these PVs has already been verified in
section 5.1, this establishes a simultaneous coupling between 19 and e for these 3 major PVs. As a physical
similitude, consider tha® represents the number of steps required for 1dB attenuation or amplification of the
corresponding Variation.

Noting another interesting manifestation of 19 in the FPV for words in Quran, we can see that the crossing point
of the two Principles for words very nearly corresponds to the val&i@91%ee from Figure 12, which is a
re-plot of the figure 4b, that not only the crossing point at i=n=60 very nearly lies on3the lii8e, but also, the

FPV height shows a relatively optimn containment between 19 at the bottom, arfdl¥19 at the top, as
compared to other integers next to 19 . This observation is of course noticeable, only in the logarithmic plot.

5.4 Tests of the Effect Sensitivities

In this section the tuning precisiasf the observed Graphical effects will be subjected to test to see how
susceptible they are to deliberate manipulations in Quran. Before doing that however, we will define a systematic
Sensitivity test to be used throughout this article for all observedt&f

Quite literally, there are infinite ways to change frequencies of the words and other units of the language in
chapters of a book which makes a through test of the textual structure seem virtually impossible. However,
simple standard test methodsidze defined as in the followings.

5.4.1 Permutation Test

This test is applicable to the manifestations observed for the Natural Variations and consists simply of alteration
of 2 or more chapter positions in the book. This test will have absolutely no effect on manifestations observed for
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the Sorted Variation sae the SVs are independent of the initial arrangement of Chapters.
5.4.2 Subtraction/Addition Test

This test is applicable to the manifestations observed in both Natural and Sorted Variations and shows the effect
of adding a positive or a negative constardll chapter frequencies.

5.4.3 Multiplication Test

This test too, is applicable to the manifestations observed in both Natural and Sorted Variations, and shows the
effect of multiplying frequencies of athapters by the same constant.

5.4.4 The Pernttation Test of the Cross Diagorifect

Permutations of only a few chapters suffices to induce deformations in the Natural Variation of words and
thereby the straightness of the NV arm of the FPV and very probably changing the crossing point originally
observed at i=n=60 (Figure 12), that is simultaneous disappearance of 5.1, and 5.3 effects. As an extreme
example of the devastating effect of such permutations, compare the NV of the third simulated Quran in Figure
5b with the NV of real Quran in that sarfigure.

5.4.5 The Subtraction/Addition Test of the Cross Diagéiffalct in Quran

Figure.13 shows FPV of words for real Quran and 5 other manipulated Qurans resulted from Addiforbpf

0, +30, + 60, and +100 words to every chapter of Quran,@ddsidentified at the right side of the Figure 13.
Observe in particular the constant downshift, or "meltdown", of the lower half of th@\N&fossings as words

are continually added to chapters of Quran. Notice how the general curvature of both BV amds change

sign as words are added from left to right. The zero average curvature or "straightness” appears to have been
established for the real Quran in black. This test shows in particular, the important role of small size chapters in
the exponentdil engineering of the Principle Variations in Quran.

Observe that in Figure 13, the heights of the FPVs are constantly shrinking from left to right and notice how this
makes the effects observed in Figure 12, to vanish on both sides of the real QuralsoTsimws the critical

role of the small size chapters in determination of In(Dw) values, and not only for the PVs of words, but also for
all other observed PVs in Quran.

10000 4
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1

Figure 13 Subtraction/Addition test of the Cross Diagonal effect sensitivity

Notice the continual shrinking of the lower half of the Principles' crossing relative to their upper half as words

are added to Quran. The optimized match (or overlap) of the Principle arms with the FPV diagonals happens for

the original Quran (in black). THEPYV hei ght of I n(Dw) &6 observed for t|
changed drastically in the manipulated Qurans.

5.4.6 The Multiplication Test of the Cross Diagokfiect

If the PVs in a book be multiplied by a positive constant C, the onlytefifeserved will be translational
movement of the logarithmic PVs upward for @hand downward for C p8So multiplication will only

abolish the central "B49" crossing coincidence seen in Figure 12. This shows that the exponential regulation of
the PVs inQuran, as far as only the Graphical effects are concerned, can be accomplished by tuning of the
relative frequencies alone.

5.4.7 Sensitivity Tests of the Graphical Coupliftects in Quran

Since the coupling effects are observed only for the SortedtMars and as we saw, multiplication will have no
effect on the periods observed, we will just subject the SVs to the Subtraction/Addition tests.
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5.4.8 The Subtraction/Addition Test of the Graphical Coudifigcts Observed foletterGaf
Figure 14 shows the Sorted Variation of letter gaf subjected to this test. Observe that the optimized configuration

where the best shape of the sinusoidal wave, i ts
SV-diagonal of the FPV is maintained, seen to have best established for the real Quran (shown in red).
Observe how wher6 , +2, +4 and +6 qgafs are added to each
completely vanished, in addition to vanishing sinusoidal wave features in +4 agdhpits. Also notice in
graphsof2and-4 added qafs, that although the period= 1n(Dgq
SV arm with the SMliagonal is not good.
1000 -
e [THOLED
e i
100 + minus2
10 4 —Sﬁ
= phssh
1 4

Figure 14 Subtraction/Addition effect sensitivity test of the Sorted Variatf letter qaf

Colors indicate number of gafs added to, or subtracted from each chapter in Quran. The log ticks are shown in
the base 10, but the height of the FPV (the period)
used as refererdor comparison of other FPV heights.

5.4.9 The Subtraction/Addition Test of the Graphical Couifigcts forLetterAlif

Figure 15 shows the Sorted Variation of letiif subjected to the Subtraction/Addition test. Observe again, that

the optimized configuration with its 2° period, the
arm with the Swtliagonal of the FPV is seen for the real Quran (shown in.bRieerve how in all manipulated

Qurans the height of the FPV completely misses the cr

ey YR pes

ol pavd A
/) VvV e

——phs9

10

1

Figure 15 Subtraction/Addition effect sensitivity test of the Sorted Variation of letter alif
Explanations & the same as Figure 14 (full FPVs are not shown in this graph, only their heights-armd SV
diagonals are plotted).

I'n order to better see the critical role of t he s meé
manifestation) Table 3 showsomputation of the periods for a smaller range of one by one change in the
Subtraction/Addition test of the Sorted Variation of letter alif in Quran. The shortest chapter has 9, and the
largest chapter has 4844 alifs in Quran. As can be seen additiobtiacsion of only one letter alif, to and from,

each chapter in Quran has significantly changed the period 6.288 observed for In(Dalif) in real Quran (in

fact, changes in the minimum frequency alone is sufficient tomake thefod effect disapae).

Table 3

letteral manipllation (top row) alif-3 alif-2 alif-1 alif alif+1 alif+2 alif+3

In(alif, minimum frequency) 1.792 1.946 2.079 2.197 2.303 2.398 2.485

In(alif, maximum frequency) 8.485 8.485 8.485 8.486 8.486 8.486 8.486

In(Dalif,) 6.693 6.539 6.406 6.288 6.183 6.088 6.001
Computed logarithmic min & max frequencies of letter alif resulted from changing the number of alifs in Quran
from-3to +3. The bottom row shows the observed periods (resulted from subtraction of the top 2 rows)

213



www.ccsenet.orgis ComputerandinformationScience \ol. 8, No. 3; 2015

The necessity to includé"y ¢ O IOF e 'r(tbeDpOfing statemdntp in the statistics of Quran can be seen in
these tests of the Graphical effecthis statement contains 3 alifs in it which if not counted will make the
In(Dalif)=6.693 (see Table 3 bsol utely demolishing the 2° coupling
counted will destroy the FPV height of 6%®raphical effect) and to some degree harms the central crossing
effect at 1919. Inclusion of the opening statement will be saembsolutely detrimental, when we will Fourier
analyze the Principle Variations and will observe hofMlachange of letters can have dramatic effects on the
computed parameters.

6. Divisibility Analysis of Integers: Number (19) Prominence

Much has beersaid in formal and neformal literature about the role of number (19) in numarieger
construct of Quran which is out of the scope of this article. But since this article presentsuamntaad analysis

of the mathematical structure of Quran, it isyoappropriate to present here a reamber analysis that shows

the mathematical significance of this prime number, particularly in its relation to the fundamentals discussed.
The importance of this number in mathematical engineering of Quran will becocte more evident in the
Fourier analysis of the PVs in Quran, where numerous numbrl9 couplings will be seen to unveil a high level
multifaceted mathematical structure superbly embedded in the quantitative construct of Quran. The following
analysis will preide at least a partial clue to why number (19) has been so respected in Quran and has been
singled out for many of mathematical manifestations in this scripture.

There is no integer divisible to pi or e, because these are transcendental numbers. Tusrdeas however,
that some integers are not "better divisible" to these numbers. We will now use the following very simple method
to determine the relative divisibility of numbers to pi and e:

Let T be any integer then computd 7o and round it to its losest integer] . Now, compute the absolute
value:

y ¢ g €s (6)
Doing exactly the same faR we get:

Y ¢ s€ Qées @)
Plotting (6) and (7) vs n, we can see as their minimums, which integers have better relative divisibilitypo e and
Now, to see which integers show better relative divisibility to batrand e, we can add the two equations (6)
and (7) and the minima ¢8) will show integers with better relative divisibility to both these fundamentals:

Y

y ¢ Y & VY& (8)

: n\||

|M m ‘\] HJJ‘ "r. il ‘||l HH u m m'( b i Al
i p AR

"W l" a]”* ”[ ”‘ rHW N‘WHIHF i ‘Ur ] ‘Il”f ”H w{ |‘” fw

100 350

Figure 16Plotof ¥ 1 vs.n
Integers from 1 to 500 are all used for computations while bludrdbtate prime numbers

As can be seen, the first major minimum in this graph corresponds to number 19, the second major minimum
corresponds to 223, and the third major minimum corresponds to 443. If a number were to be chosen
proportionate to the size @uran and unique in the sense that it represents (contains) better than any other
number these two fundamental numbers, the choice should be 19. This number had to be a prime number
because otherwise, its explicit prominence would have been underminigsl goyme divisors (for instance,

21=7 3 does not uniquely represent number 21 but it also represents numbers 3 and 7).

It is interesting to note that, if only the prime numbers be considered, even if multiplication be taken instead of
the summation of fations 6 and 7, we still get 19 as the first number with best divisibility to jpathd e.

Figure 17 shows in red, the inverse valueYof 1 hand shows in blue the inverse values ¥f 1 xy 1

From Figure 17, we see that the first prominent mariniu both graphs corresponds to 19, with no other
integer matching it up to n=193 in (a), and up to n=223 in (b).
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Both plots show the computed values forpaiine numbers between 0 and 500.

Consider now the approximate relatibde @ ne7e,and note the interesting fact
namely 6 and 7, are also two very distinguished and important numbers in Quran (see for instance, Quran71:15,
and 50:38).

7. Pi and e: TwoPillars of the Mathematical Construct of Quran

Based on the observations and aredysesented so far in this article and also what has been reported already by
Khlifa and others, concerning the integer 19 schemes in Quran (not to mention chaptecalibingjj it can be
speculated that in fact, integer 19 construct of Quran is an extension of a more gemdmindation of its
mathematical construct into the realm of integers. Therefore, it can be stated that:

« Two fundamental numbers, pi and ether directly or indirectly (through number 19) have been chosen as
pillars of the mathematical constitution of Quran.

These numbers are so important that mathematicians, physicists, and engineers put them at ttheirtapyof
list of the most signifi@ant numbers. Pand e are alstranscendentalumbers, so even probable extraterrestrial
intelligent beings would recognize these numbers, a completely appropriate choice by Qheatwofmost
important numbers absolutely fundamemtedny mathematical description of the physical universe.

We will now introduce and define an analysis that will consistently be used to reveal a very delicate parametric
regulation of the Principle Variations in Quran. We will use a Stepwise Fouries seaéy/sis of itvariations to
show a truly amazing parametric regulation of verses, words, letters, and "names" in Quran.

8. The NBF Structure of Quran
8.1 Fourier Analysis of the Principle Variations in Quran

Initially, the idea of Fourier analysig the Variations in Quran stemmed from observation of the oscillatory
features superimposed on the basically linear trends, clearly seen in the logarithmic plots of its Sorted Variations.
The simple idea was, to include in equation (5) the oscillatoryrestin the form of Fourier waves, (as a
physical similitude consider for instance, standing waves inside a closed cavity) and see what parameters, A and
U would compute in presence of these wave foenad ures.
on the Sorted Variation of letter gaf)( This analysis which from now on will be termed as thea8&lysis

showed a very interesting evolution of the computed parameters as Fourier terms were continually added to the
regression equation. The comgdtparameters not only were showing values which were multiples of 19, but
even more striking was to see that inducing minimal changes in the number of letter gafs in Quran had
devastating effects on these manifestations. Consequent application of -dHmah\&#s to other Principle
Variations revealed similar manifestations indicating an extremely delicate regulation of both the chapter
frequencies and the chapter orders in Quran. This struotu@airanwhich is primarily based on number (19)

shall be cakd, the "Nineteen Badd-ourier Structure” (NBFS)

8.2 Stepwise Fourier analysis of the Principle Variations: The&#ysis
As a mathematical model for both PVs in Quran, consider an exponential function in the form

ug 1 " 9)
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38 — A AT-6— A OB+ (10)
Where A is the amplitude, B is the base (e or 10), bnid the attenuation constant for the Natural, or
amplification constant for the Sorted Variation. In Baurier summation we will have L=114, which equals
the number of chapters in Quran. Here, J=2j, and indicates the number of Fourier terms used in this
mathematical modeling.

To compute parameters of this equation for the intended variation, regressigsisanialeassquares fitting of

the above function to the observed variation should be performed. However, in order to avoid complexities of
the nonlinear regression, the logarithmic form of both equations (10) and the logarithmic variation in Quran will
be used for the regression analysis, in other words the equation,

ii1¢gs8=iic &ra A Ai-6— A OFEI— (11)

will be least squares fitted to the logarithm of the observed Variation (linear regression). Equation (11) will be
used consistently, to model the Principle Variations in Quran. For the Natural Variations the variable x will be
replaced by "i* the chapter ongend for the Sorted Variations x will be replaced by "n", the sort order. In cases
where odd number of Fourier waves will be used, J=2j+1, and it will mean that the sine or the cosine term (not
both) of the j+1 Fourier summation will also be added tard¢igeession equation. We define and a has the

main parameters of the Sfaalysis with J=0, corresponding to a straight line regression (with no Fourier terms
present). Note that in this process of linear regression initially two other parameters,

+kl11T1IC (12)
and 1 k a’ (13)
are computed, whereby! and a can be obtainedAll computed parameters shall be termed as

F-parameters It should also be noted that is a baseéndependent $parameter (for a given Variation, A
computes the same for all B values).

The software used for the analyses Wdinitab-16" (IBM-SPSS was seen to produce identical results). The
regression analysis was naturally terminated (shbwNT in Table 4) when the number of predictor functions
exceeded the number of data points in the response. Obviously the maximum number of data points could never
exceed 114, which is the number of chapters in Quran. In several occasions Minitad tteciel@move the

x-term (the linear term) from the regression equation due to it being "Highly Correlated with other predictor
variables" (shown by HC in Table 4) and this marked an ending point to the computation for that particular
Variation simply becausalpha was no longer present to be computed. Table 4 also shows some information and
statistics concerning S&nalysis of the 31 Sorted, and 31 Natural Variations in Quran.

In Table 4 we can see the number of data points for each character. For iriktenecare only 97 chapters in
Quran which have "zin" in them (17 remaining chapters have zero zins in thesguaked values of the
regression analysis have also been given for J=0, 2, and for the terminal points. Computed adgstedsR

have also beegiven for the terminal points. The Pearson correlation product moments have also been computed
between the SVandNVs of all characters, and SV and NV of the words, respectivelytdtriinal) shows the

J value of the last computed regression and the cause of this termination (NT or HC).

Table 4
In In No of data 3t SV corr 4 (@=0) 4 (=2 q {+m 3t NV corr { (=00 4 (=2 q { 4=
English Arabic points for SVs with SV of for SV for SV atJt at Jt for with NV of for NV for NV atJt at Jt
words for for SV NVs words for for NV
sV NV

alif C IOF 114 112 NT 0.9993 97.4 99.4 100 100 112 NT 0.9984 84.1 86.7 100 98.9
beh " 114 112NT 0.9985 97.1 99.2 100 100 112NT 0.9924 81 83.2 99.9 99.6
teh q 113 11NT 0.9949 94.9 99.0 100 100 110NT 0.9927 78 81 100 97.9

theh 3 98 68 HC 0.9952 97.3 98.5 99.9 99.8 86 HC 0.9684 70.4 71.6 97.8 79
jim 6 106 96 HC 0.9848 95.4 99.2 100 99.9 102NT 0.9681 85.7 87.8 100 98.8
ha n 114 112NT 0.9986 99 99.1 100 99.9 112NT 0.9917 82.9 83.3 99.9 94.5
kha (S) 105 92 HC 0.9949 97.7 ©e il 100 100 104NT 0.9805 86.9 87.1 e 7 65.7

dal b 111 108 NT 0.9982 97.3 98.9 100 100 108 NT 0.9858 76.1 76.8 99.8 76.2
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dhal M 109 106 NT 0.9962 94.6 98.5 100 100 106 NT 0.9789 713 74.1 100 98.2
ra P 114 112 NT 0.9978 97.3 99.4 100 100 112NT 0.9911 82.9 85.3 100 100
zin [} 97 66 HC 0.9901 97.8 98.9 99.9 99.8 76 HC 0.9568 84.7 85.4 96.5 82.4
sin E 114 112NT 0.9967 96.3 99.2 100 100 112NT 0.9901 79.9 81.8 99.9 95.6

shin € 100 74 HC 0.9898 97.5 98.7 100 99.9 94 HC 0.9607 .7 77.8 99.2 83.9
sad J 107 100 HC 0.9918 97.6 98.9 100 99.9 104 NT 0.9766 76.9 77.2 100 96.3
dad K 97 66 HC 0.9924 97.7 98.4 99.9 99.8 80 HC 0.9775 75.4 76 97 80.6
ta A 102 80 HC 0.9967 98.1 98.8 100 99.8 96 HC 0.9658 72.4 72.5 99.9 98.2
dha A 86 44 HC 0.9924 97.7 98.3 99.9 99.7 48 HC 0.9551 70.9 713 88.3 725
ain n 112 110 NT 0.9970 96.7 98.9 100 100 110NT 0.9952 82.8 84.8 99.9 97.2

ghain M 99 70 HC 0.9834 97.2 98.1 99.9 99.8 92HC 0.9617 718 72.1 98 72.6
feh P 113 110 NT 0.9950 94.4 98.9 100 100 110NT 0.9908 87.9 91.5 100 96.5
gaf ® 109 106 NT 0.9978 95.4 99.1 100 100 106 NT 0.9843 76.3 79.6 100 99.7
kaf m 111 108 NT 0.9972 95.9 99.4 100 100 108 NT 0.9939 80.5 83.5 100 99.9
lam b 114 112 NT 0.9977 98.3 99.2 100 100 112NT 0.9957 93.7 94.7 99.9 95.7

mim a 114 112 NT 0.9978 97.4 99.2 100 100 112NT 0.9960 85.2 87.8 100 99.1
nun A 114 112 NT 0.9979 96.9 99.5 100 100 112NT 0.9935 83.6 86.9 99.9 94
heh n 114 112 NT 0.9981 96.2 99.1 100 100 112NT 0.9904 80.3 83.3 100 98.5

waw M 114 112 NT 0.9975 95.9 99.5 100 100 112NT 0.9944 80.1 84.2 100 99.1
yeh 2 114 112 NT 0.9982 95.9 99.3 100 100 112NT 0.9970 82.7 85.8 100 99.8

letters PmOc 114 112 NT 0.9997 97.7 99.4 100 100 112NT 0.9996 84.9 87.5 100 99.9
words qFr & 114 112 NT 1.0000 97.8 99.4 100 100 112NT 1.0000 84.6 86.9 100 100
verses 9fF 7€ 114 112 NT 0.9769 97.9 99.7 100 100 112 NT 0.8787 69.7 71.6 100 98.9

Some statistics and computed results of theusiysis of 31 Sorted, and 31 Natural Variations in Quran.

9. Observation of the NBF Structure

9.1 Definitions

Multiples of nineteen can easily be detected among integef®rbatgiven set of real numbers "a multiple of
19" must be strictly defined. Any real number can be written in the following decimal notations:
AABNAAAAAE EK) orequallyasAAA 8\AAAAé E(k1), etc., where di is theth digit and

can be an integer between 0 and & (cannot be 0) and where k can be 0, or any positive or negative integer.
We briefly call the first notation as ‘@', and the second notation asd'3representations of &al number (this
definition can obviously be extended to any number of digits). For instarzam be written in the following
forms: p=3. 1415EBQ@6¢ or 31E41X92B&presentati on) E2 @&d as 31
representation), etc.

« Definition: A real number is defined in this article to be a Multiple of Nineteen or MN{1®vith n being a

positive or negative integer, if the value of itsl &r 3d representation, not considering its exponent, lies in the
range (19n)° D.

The limiting rangeD defines an interval which is arbitrary but of course its value determines the occurrence
probabilities of the MNsIn this article, unless otherwise statedis taken equal to Z0 a real number would be

a MN(19 n) if the absolute value of its@ or 3d representation lies between (19-2 and (19 n)+2. See the
following examples of MNs:

2-d MNs are: 19, 38, 57, 76, 95 (a total of 5 integers) with the following examples:

37.53269¢ 1-MN(38), ( becaof88 37.5326 I
559039870452MB468&) EQ, E9 (lies withis°2 6f 879, &
0.000074501é LMN(76)E6 , (E67 Wes V@thirt 2 of 76)

3d MNs are: 114, 133, 152, 171, 190, 2009, 2 the , 247,
following examples:

0. 0001346 7eMN(133)E6 , E-6; lied v@tdin  62708133),
1126743. 413\BN2(é114) E4, E4, lies(within 1°2 @f 114)7 4 352 é

217



www.ccsenet.orgis

229. 45730é*-MN(228) ,

Examples of simultaneousd?2and 3ds MNs are:

-188.3 1 MN(-19)E1
207106543.4563  * MN(19) E7 1
0.00378932é&MNB8E4 1!

« Definition: The Nineteen Based Fourier Struet¢NBFS) and its effects in Quran is inferred to the numerous,

ComputerandinformationScience \ol. 8, No. 3; 2015
°20f24)229. 457¢é | ies
1 -MN(190),
MN(209)ES,
MN(380)E5

mainly 2d and 3d, MN values of the fparameters which are computed and observed through theddfsis
of its Principle Variations. These are manifested both, as absolutely unique efféictdgrato the individual
Variation and also, as some general characteristics.

wi t h

In a number of following tests of structural sensitivity it will clearly be seen that not only the exactness of the
observed effects but their high susceptibility to minimahipalations in quantitative construct of Quran is what
makes the NBFS such a phenomenal construct.

9.2 General NBFStatistical Observations
There are 90,-2igit integers and only 5 of them are multiples of 19 so, @A as taken in the above, the tota

probability that any given real number be aigit MN ist

5/90=2/9. So the probability that a given real

number bea specific 2digit MN is 2/45. There are also 900d®yit integers with 47 of them being multiples of
19 so the total probability thatraal number be a-8igit MN is 4 47/900 and therefore the probability for a
given real number to bee specific 3digit MN would be 4/900 which is exactly one tenth its probability for being
a specific 2digit MN. For example, the probability for a randgndhosen real number to be al2MN(57) is
2/45 whereas its probability for being adl3VIN(152=19 8) is 2/450, etc. In general, the total probability for a
real number to be a-aigit MN number is 2/9 and for it to be a specifiedigit MN is (2/45) E(2-m).

In this article we are not going to enter ardapth statistical and probabilistic discussion of the observed effects,

neither are we for instance going to complicate the situation by defining a variabtdepaselenD which in

fact is needed imrder to study the precision tuning of the individual effects. However, we shall present here

some statistically abnormal characteristics of the compuiaar&meters which cannot be expected @fralom

distribution of real numberdt should be noted #t computed fparameters for J=19, 57, and 95, have been

omitted from these statistical evaluations (since these are odd values of J and were not completely nonselective
in the sense that we chose either sine or cosine terms for computing in regressiom&qu

Figure 18 shows the frequency distributions of the combined MNs computed for 31 Sorted Variations and for

each specific fparameter. Horizontal axis represents multiples of 19 (1 for 19, 2 for 38, 3 for 57, etc.), with

vertical axis representinge observed frequencies. The total number of parameters for each sppeifanieter

was 1,582 except for A (1,345 for8Vs). The expected values are computed by multiplying the total number of

cases by the probability (2/45) for thel2VINs, and by th@robability (2/450) for the -8l MNs (for the 2ds, for
instance, 1582 2/45) = 70.3, as shown by five green verticals in alpha, beta, and K plots).
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Figure 18 Frequency distributions of the specifiegp&rameters computed for tB¥'s
Combined resultsf the computed fparameters for the 31 Sorted Variations in Quran.

Notice from Figure 18, that irrespective of the total expected probability of 2/9 thapamafeter be a@ MN

or a 3d MN, equal probabilities which are expected to be observed within same digit MNs is clearly violated
such that for instance for alpled$ the frequency of MN(19)s is almost 30 times frequency of MN(38)s. The
situation is almost reversed when the computation base is changed from e t010, so that now the frequency of
those alpha(10)s which are MN(38)s is 10 times frequency of MN(19)s.d®loteer Fparameters also show
strongly basalependent neequal relative frequency distributions.

A somewhat similar but not with the same intensities of occurrence can be observed for the frequency
distributions of the fparameters computed for the Nl Variations of Quran in Figure 19, where here, the total
number of computed-parameters are 1,638 the NVs (1,501 for ANVS).
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150 W alpha(e)NV 150 ANV
M alpha(10)NV expected
expected
100 100
50 50
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300 300 -

m beta(e)NV W K(e)NV
200 1 m beta(10)NV 200 B K[10)NV

expected expected

100 +

0 -

Figure 19 Frequency distributions of the specifiegb&rameters computed for the NVs
Combined results of themputed Fparameters for the 31 Natural Variations in Quran.

9.3 Classification of th®bserved NBFManifestationsand Effects

The NBFS effects observed in Quréand themselves for observation in a variety of ways as we will soon see,
but they can mainly be classified as in the following:

The Fparameter computes as a MN at J values that are multiples of 19 and such coincidences will be called a
"coupling".

The F-parameter computes as a MN at J=0 (with no Fourier terms), at J=2 (with introduction of the first two
Fourier terms), or at terminal J values.

The Fparameter for many continuous values of J computes as a constant MN to be called CV, and sometimes it
stiictly obeys a Lower Bound MN value (LB), or an Upper Bound MN value (UB).

For many of maximum or minimum points in the graphs, either the valugafdmeter or J or both are MN. In
many cases these points of extrema are points of absolute minimum lateabsximum.

For some Sorted Variations, the value aflgha(J), changes sign from a continuous negative to a continuous
positive, indicative otoincidence of the value of J with the value of alphthe point of sign change, and this
will be called d'Fundamental Coupling" at that J. J happens to be 19 for some major letters and characters.

Baseindependent fparameter A, and basependent fparameters "K", "beta", and "alpha" in two popular
bases e and 10, have been computed for 31 SVs and 3ih iQusan.

« Definition: The plot of a computedparameter vs. J will be called the-plot" of that Fparameter.

Although all Fparameters show NBF regulations, but for brevity, only A and alpha results are tabulated in
Tables 56 for their observed NBF couplings and effects. However, to show the NBFS effects of K and beta,
many of their Fplots will also be shown in this article. Thdsglots will immediately follow Tables-6. It has

been tried to show as many of thelbts as possible, but for th@svhich are not shown, the Tables should
provide sufficient information. Usually, because the effects show themselves in a wide range of orders of
magnitude, it was not possible to show all effects in opE

9.4 NotationdJsel in the Tables anBigure Captions of the FPlots

(J, Y): is the Cartesian coordinate of thepdrameter in the-plot which means at J, thegarameter has the
value Y. (J, Y)would represent a Coupling,J is a multiple of 19 and Y is also a MN

CV: Constant Value is estabitisd e.g. CV(46, 38) would mean-parameter stays constant at MN(38), from
J=4 to J=26.

UB: Upper Bound is established, e.g. UBI@,38) would mean $parameter is kept just bellow MN(38), from
J=4 to J=40.

LB: Lower Bound is established, e.g. LB{2@Q, 057) would mean fparameter is kept just above MN(0.57),
from J=10 to J=92.
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M: a maximum, e.g. M(24, 13.3) would mean th@dfameter shows a local maximum at J=24 with a value
MN(133)E1.

AM: Absolute maximum, e.g. AM(32,26.6) would mean thpdfameter sbws its greatest value at J=24 with a
value MN(266)E1.

m: a minimum, (similar to M).
Am: Absolute minimurmand has similar definition &M, except for being the smallest value.
FC(19): Fundamental Coupling at 19 or (19, 19).

ext: (exact), meanB=0.5, which means MN value is within (1%) ° 0.5, e.g., 76.17, or 75.7, are both ext
MN(76).

2-d/3-d: A simultaneous-2l and 3d MN.

In many cases in the following Tables and in Figure captions we use the decimal notation instead of the Exp
notation, for instanc®IN(3.8) is equivalent to MN(38)#&, ori MN(0.152) is the same aBN(152)E3, etc.

Examples of the fparameter notations:

A-SV: A computed for the Sorted Variation,

alpha(e)SV: alpha computed in base e for the Sorted Variation,
beta(e)NV: beta computéd base e for the Natural Variation,
alpha(10)NV: alpha computed in base 10 for the Natural Variation, etc.
9.5 TheList of 2d and 3d Multiples of 19

Multiples of 19arepresentedherefor quick referencing

The five 2d multiples of 1%re:19, 38, 57, 76, 95

The forty seven & multiples of 1%are: 114, 133, 152, 171, 190, 209, 228, 247, 266, 285, 304, 323, 342, 361,
380, 399, 418, 437, 456, 475, 494, 513, 532, 551, 570, 589, 608, 627, 646, 665,684, 703, 722, 741, 760, 779, 798,
817, 836, 85, 874, 893, 912, 931, 950, 969, 988

Table 5
Character J=0 J=2 J=19 J=38 J=57 J=76 J=95 J-terminal, Major additional observations
value
A-SV-verses AM 57 38E1l 38 El 38El 38 38E1l CV(12-82, 38E1)
E-1 E-1
A-SV-words AM 228 19 133 J=112, 57 CV(19-30, 133E1), CV(84104, 95E1), Am(112,57E1)
E-1 E-1 E-1
A-SV-letters AM~95 76 57 494 M 57 J=112, Am
E-1 38
A-SV-C lOF 19 133 76 E1 703 J=112, 494 CV(46-62,76E1)
E-1 E-2 E-2
A-SV- 323 E2 95 E2 95 95 E2 CV(50-96,95E2)
E-2
A-SV-9 19 95 B2 M(38,1.29) , m(68,38R) , m(95, 8.6) , m(102,19)
E-1
A-SV-2 266 703 M(18,133E4)
E-3 E-9
A-SV-6 57 m(38,154E7) , AM(58,38E13)
E-2
A-SV-n AM 228 19 133 133 CV(38-66,133E2) , CV(8692, 114E2)
E-2 E-1 E-2 E-2
A-SV-© 456E 19 E2 Sharp M(38, 2.78)
-3
A-SV-p 19 E1 M 95 228 M 76 m(54, 152E3)
E-2 E-3 E-10
A-SV-M M(38, 0.155)
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A-SV-C 38 76 E9

m
N

A-SV-€ 76 E2 Sharp M(19, 28,000)

A-SV-K 76 Sharp M(58, 57E4) , m(4,19H171E3)
E-13

A-SV-] 38 E9 Sharp M(10, 1526)

A-SV-M

N
D
(=2}

M(10, 228E3) , M(6, 437E3)

E-3

A-SV- M 114

N
©
i
o
N
[N
©

Very sharp and exact M(62, 79135=4165X19)

m
N}
m
IS

E-19 E-247

A-SV-b 95 M 76

D
o
]

57E1 494 CV(42-68, 57E1) , Am(106, 38E1)
E1  E1

m
0
m
N}

A-SV-q AM 57 CV(38-46, 228E2), including m(40, 228R)

m
N
m N
IO
m N
L

A-SV-m 513 E2 19E1

-
©o

19E1 m(76, 171E2), M(92,19E1)

m
KN

alpha(e)S\v

N
<]
o
N
kN
3

J=112, Am UB(8-68, 266E1)

m
KN

erses E-1 228 E1

alpha(e)S\V AM 228

-
©o
[y
©

19 19 19 19 CV(2-110, 19)FC(19,19)
etters E-1

alpha(e)Sw 19 19 1561 152 152 CV(42-110, 152E1)

m
il
m
i

alpha(e)sva 19 95E1 57E3 38E5 M(4, 19), m(38, 57E4), M(40, 152E3)

alpha(e)SVu

=
©o
[y
©

J=112, 19 Am(110, 19), M(38, 21.4), M(100, 19), CV(7A2, 19)

alpha(e)SVp 19 19 M(19, 19), CV(230, 19), M(68;19)

m ¥
-0
m o
o&
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alpha(e)S\V¢p AM 19 19 19 19 19 CV(50-100, 171E1) Fundamental Coupling
247E1

alpha(e)S\v 19 19 19 19 19 19 J=112, 19 CV(2-112, 19), LB(7690, 171E1)

|

alpha(e)S\v 152 114 57 m(6, 19), M(14, 22881), M(54, 19)
J E-1 E-2 E3

alpha(e)SVA 228 -874 J=80,19E6  M(6, 228E1), m(16, 133EL), sharp Am(42;57)
E-1 E-4

alpha(e)SVK 19 m(66, 95E1), m(90,-57), sharp fluctuations from J="6

alpha(e)Sv 19 19 CV(12-24,171E1), m(38,15.4)

|

alpha(e)sv 19 19 152 19 m133 m(38, 14.2), M(90, 7681), AM(50-52, 228E1)
m E-1 E-2

alpha(e)S\a 19 19 m(76, 15.8)

alpha(e)Svn  AM19 19 J=112, 19

alpha(e)S\o 19 19 152 M(16, 171E1), CV(7490, 152E1)
E-1

alpha(10)S\v 475 418 38 38 CV/LB(66-110, 38)
words E-1 E-1

alpha(10)S\V 38 38 38 38 (LB) CV(50-100, 38)
CIoF

alpha(10)S\V 342 38 323 m(16, 342E1), M(38,38), AM(100, 247)
q E-1 E-1

alpha(10)S\V 437 38 418 38E6  J=104, AM(30, 361E+1)  (361=19X19) m(38, 10.3)
6 E-1 E-2 -19E6

alpha(10)SV 513 El 95E5 AM(38,92.2), Am(50;152E1), m(62;57E-1)
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|

alpha(10)SV 532 E1 437 228 m(6, 38), m(38, 28), AM(46,19E+1), M(64, 171), M(50, 38
M E-1 E-2 M(57, 6.5)

alpha(10)S\V 646 266 E6 M(8-12, 513E1), m(19, 646E2), sharp m(38,0.103)
c E-2

alpha(10)SV 57 -19 494 19E4 m(10-12, 304E1), Am(18-19E+1), M(19:19), M(22, 38), m(26,
€ E-3 38E1)

alpha(10)S\V 152 J=66,-95E1  m(4, 38), m(18, 578), Am(22,-19)
K E-1

alpha(10)S\V m(19,-8.44), M(20, 38E2)

|

alpha(10)SV 57 57 J=70,3886  Am(16,-551=-19X29)
M E-4

alpha(10)S\V 38 38 323 J=106, CV(4-12, 38), M(62;19)
® E-2 114E6

alpha(10)SV  AM 532 418 38 38 J=112, 38 Am(106,38), m(76,3998)
b E1 E-1

alpha(10)SV  AM 475 38 38 38 38 38 CV/(8-108, 38) m(40, 3614)
A E-1

alpha(10)SV  AM 475 418 38 38 CV(10-26,38), m(76,33.9)
M E1 E-1

NBFS Couplings and effects observed for thgaFameters A and alpha, as computed for the Sorted Variations of

the specified characters in Quran.

Table 6

Character J=0 J=2 J=19 J=38 J=57 J=76 J=95 J-terminal, Major additional observations

value

A-NV-word  304E1 M 19 J=112, M(56, 50.1), M(104, 19E+1)
s 19E+1 893E2
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A-NV-C IOF M 133 M 38 J=112,
874E1

A-NV-9 AM 19E+1 114E1 CV(18-22, 19E+1), M(76,8.13)
57E+1

A-NV-6 19E+1 19E+1 m(57, 9.7), M(38, 311), m(30, 171ext), M(2€
228ext), m(14,19E+1), M(2,19E+1)

A-NV-© 133 M 228 m(14, 114) M(22,171),m(32,114),M(46, 266), m(6!
76)

A-NV-M AM 266E1 627E3 646E10 M(38, 6.14)
19E+1

A-NV-C 513E1 57E1 M(16, 38/361E1)

A-NV-€ M 475 M(38, 620), m(58, 228ext)

@
|

A-NV-K AM 57 361E5 722E36

@
|

A-NV-11 38E16 M(8, 748), m(10, 192)
285E1

A-SV-M AM 38

342E1 665E2 m(4, 304E1), M(30, 228E2)

m(38, 10.418), M(57, 7.345), AM(96, 57E+8)

38X10ext m(72,19), M(76, 22.24), m(94, 3648, M(104, 38)

A-NV-a 38 M 19
A-NV-m AM 95E1 608E2 76E2 M(38, 29.2), M(104, 578)
114E+1

alpha(e)N\:  -38 m 133 M(28, -19E+2£1710ext), M(76, 42.1)
verses 112,19/209E

'
| H

alpha(e)N\V-

&
9
<
w
&
i
©

M(76,34.9)
letters 19E+1

alpha(e)NV: 24761 -513E1 152 342E1 38 M(54, 38ext), m(72, 285)
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|

alpha(e)NV: -304E M(10,-19), m(40-266E1), AM(54, 38)

(M)
w

alpha(e)N\- -19E+1

-~
(=2}

M798E1  266E1 Am(42,-38E+1), m(108, 19)

|

alpha(e)NV: -475E81 -380 m 266 304E1 M(50, 19E+1), AM(56, 19E+2/209E+1), M(68, 114

|

alpha(e)NV:  -266E -608E1 4751 J=112,19 m(36, 19E+1), M(38, 241), m(64,38), m(72, 38
0 1 M(80, 57),

alpha(e)NV: -38E+1 456E1 19 CV(56-100, 19)

|

alpha(e)NV: -285E1 ma43s7 M 893E2 m(76, 24.3), M(92, 38E+1), M(95, 8.9)
J 551E1

alpha(e)NV: 81.7E+1  95E1 304E7  J=96,19E1  m(6-38), m(18, 95), M(70266E2), from J=76 on

A flats out at zero.

alpha(e)NV: -38 AM 19 M 304 M(38, -129.38), m(42:38E+1), M(44,304), m(50,
n 437 114), m(72, 95), M(76, 19E+1), M(78, 114), m(9(
228E1), ~(80, 304)

alpha(e)NV: -19 -19 -152E1 19 M(18, -19), m(50, -19), m(78, -76E1), m(92,
p -228E1), AM(98, 304E1), m(104,19E1)

alpha(e)NV: 41881 Am M285E1  m-76 m(34, -38E+1), M(42, 38E+1), M(57, 60.3), M(94

m -19E+2 57)

alpha(e)N\- -57 -608 266E1 m(102, -19X134 ext), A distinct breaking point

a observed at J=38

alpha(e)NV:  -228E M -38 15261 M(38,-128.1), m(52, 57), M(76, 30.7)

" 1

alpha(e)NV: -38 19 M(38,-120.38), M(76, 41.57), M(102, 57)

|
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alpha(l)N  -57 57 95 M 76 J=112,38 M(38, 335.7)

V-words

alpha(l)N  -57 -133 761779 AmM(30, -19X555 ext), AM(32, 19E+2, extM(38,
V-C 1OF E-1 250.1), M76, 73.63),M(90, 532E)

alpha(10)N m-95 228E1  J=110, M(76, 78.9), M(106, 19E+1ext)
V=g -266E1

alpha(l)N  -57 -494E1 AM 13364 M(38, -42.1), Am(60-38E+1), M(76, 11.19)
V-6 76E+1

alpha(l)N  -57 -494E1 AM(80, 304E2), m(50, -57), M(46, 38/399EL),
V-8 M(38, -41.6),M(76, -3.44)

alpha(10)N -38E+1 114 38 6652  J=106, AM(24, 19X73), sharp M(90, 19X43), M(38114)
V-M 38E3

alpha(10)N -38/-36.1 -19E+1/417 AM(20, 893E1), m(38, 0.79)
V- 1E7

alpha(10)N -646E M -19E2 -19E5 J=95,-19E5  from J=76 on, flats out at zero

v-€ 1 -285E

|

alpha(10)N -703E1 114E3 AmM(10,-323), AM(12, 114ext)
V-K

alpha(10)N -152E6 M(10, 323E1), AM(14, 38)
\2

alpha(10)N -266 ext M(14, -38E+1ext), Am(2019E+2£19X105),M(36,
V-M 95)

alpha(10)N -532E1 -19 M(22, -38E+1), m(38, 167), M(40, 228), M(57
V-& -38E+1ext 116.2)

alpha(l)N  -57 -57 m38  J=112,133  AM(34, 19X186), M(38, 480.0), M(76, 71.2),
V-b

alpha(10)N 152ext J=112,19 M(76, 80.4), Am(28;19* 55), AM(30, 19 86)
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V-a

alpha(10)N m -95ext J=112, M(38, -295), Am(42,-57E+1), M(76, 70.7)

V-n 342E1

alpha(10)N 57 m(64, 57), M(88, 3428)

V-m -209+19E

-1

alpha(10)N M 95 J=112,38 M(38, -277), AM(44, 19E+2)M(102, 133ext)

V-2
NBFS Couplings and effects observed for thgafameters A and alpha, as computed for the Natural Variations
of the specified characters in Quran.

9.6 Fplots of the 62 Principle Variations in QurarGeneralDescriptions

Figures thafollow will have their explanations in their captions if necessary, and in any case descriptions can be
found in Table 5 for the Sorted, and in Table 6, for the Natural Variations. In all thele¢sFthe xaxis
represents J values, and thexis unlesstherwise shown, has its units in multiples of 19 but in different orders

of magnitude (depending on the magnitude of tmfameter plotted).

It has been tried to show as many of thgléts as possible, so that combined with the information specified i
Tables56, a good picture of the NBF Structure of Quran can be presented. The reader can clearly observe from
these Fplots, different features and individualities of the NBF regulations for different Principle Variations in
Quran. We shall start with ¢h=plots of the Sorted Variation of verses in Quran.

722 alpha(10)5V-verses
63.4
646
60.3
57
53.2
45 4
) 19 38 57 76 95 114
243 alpha(e)}SV-verses
304 ¥
266
238 T T——
19
o 19 38 57 76 as 114
7.6
] A-SV-verses
57

) 19 38 57 76 95 114

171
152

+——K{e)SV-verses K{10)SV-verses

0.057

0.038
— ——bheta(e)SV-verses beta(10)SV-verses

0.019

ol
0 19 38 57 76 as 114

Figure 20 F-plots of the Sorted Variation of verses
Observe here, one of the most impressive constant value regulations gbahenteters in Quran: alpledfVv
and alpha(10)SV maintain UB (Upper Bounds) at MN(26.6) and MN(60.8), respectivBl.starts at MN(5.7)
and maintains a CV at MN(3.8). K(e)SV maintains a CV at MN(1.33), and K(10)SV starts at exactly MN(0.76)
and maintains a CV at MN(0.57). Meantineeta(e)SV maintains a CV at MN(0.038), and beta(10)SV which is
the smallest fparameter of all, terminates at J=112 with an exact value MN(0.0190). To realize the precision
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of these tunings observe their sensitivity tests in Figure 85.

- A-SV-words ——alpha(e)SV-words ——alpha(10)SV-words
53.2 +
513 -
494 4
475 -
456
437 4
418 -
E
s -
36.1
342 -~
323 4
30.4 -
285
266
247 4
228 4
209 -
19 +
7.1 4
152 4
133 +
114 -
95 -
7.6 -
57 4
38
19
0 } } } ! ! !
0 19 38 57 76 a5 114
K(e)SV-words beta(e)SV-words
3.42 0.076
323
104 //————/
285 0.057
2.66
il 0.038
228
2.09
L8 0.019
171
152
133 0

o 19 38 57 76 95 114 o 19 38 57 76 a5 114

Figure 21 F-plots of the Sorted Variation of words in Quran

Observe as alpha(10)SV makes consecutive couplings at (2, 47.5), (19, 43.7), and (38, 41.8). Also, alpha(e)SV
starts at (0, 22.8) makes a Fundamental (19,19) coupling followed by two other couplings ahd=JA®5.
Baseindependenf-SV starts exactly at the same point as alpha(e)SV &2(8, and makes a coupling at (19,

13.3). Not shown in Table 5, K(e)SV makes a coupling at (19, 2.66) followed by another coupling at (76, 2.28)
and terminates at exact{§12, 1.71). Also, beta(e)SV shows a central coupling at (57, 0.057). See other effects
from Table 5.
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A-SV-letters ——alpha(e)sv-letters ——alpha(10)sV-letters
114

95
76
57

E\K’—‘——’—/ﬁ

19

o 19 38 57 76 a5 114

K{e)SV-letters beta(e)SV-letters
5.7 4 0.076

. R__/ﬁ 00s7 //_/———\,/

0.038

19+

T T T T T T
o 19 38 57 76 a5 114 o] 19 38 57 76 a5 114

Figure 22 F-plots of the Sorted Variation of (total) letters in Quran
A-SV makes couplings at (2, 76), (19, 57), and makes a maximumat BI{) witha terminal point at (112,
38), exactly in common with alpha(10)SXiso, alpha(e)SV while making a Fundamental (19,19) coupling,
maintains a long range constant value (CV) at MN(19). Not shown in Table 5, K(e)SV makes 3 consecutive
couplings &(38, 3.8) (57, 3.8) and (76, 3.8). Meantime, beta(e)SV makes 3 consecutive couplings at (38, 0.057)
(57, 0.057) and (76, 0.057). See other effects from Table 5.

57 19
17.1 4 A-SV-=ill
15.2
= 133
" < 114
——alpha(e)sV-=ill | —— alpha(10)sV-=ili o5
7.6
19 P 57
— .
3.8
19
0 ! } } } } ! 0
0 19 38 57 76 a5 114 o 19 38 57 76 a5 114
3.04
2.85 0.076
2.66 K{e)Si==ait
247 0.057
2.28
2.09
0.038 <
L2 beta(e)SV--&ll
T 0.019
133
114 0+
0o 19 38 5 76 95 114 0o 18 3 S5 76 95 114

Figure 23 F-plots of the Sorted Variation of letter alif§ Kaff F) in Quran

Not seen from Table 5: K(e)SV starts at nearly MN(2.85), makes couplings at (19, 2.28), (38, 2.09), and makes
both a minimum and a precise coupling at m(76, 1.90). Meantime, beta(e)SV, while maintaining a CV from J=38
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to J=57, makes two couplings at (38057), and (57, 0.057) and terminates at J=112 withdavalue
MN(0.0665). See other effects from Table 5 and note also the Fundamental Coupling at (19, 19) for alpha(e)SV.

57 38
53.2 }
494

456

418 2.85
33
342 A-5V-=
22': 19
e alpha(e)5V-= —— alpha{10)5V-=
19
15.2 085
114
76
38
0 0
0 19 38 57 76 95 114 o 19 38 57 76 a5 114
133
0.0722
114 ,
0as 0.0665 /_,—F _v
0.76 \\ 0.0608
K(e)SV- it
0.57 \ ( ) 0.0551 /
beta(e)SV-=
o 1N s oses (e)
019
00437
o r \. ! ; AT
019 P e \14 0.038 ! . . . . .
0 19 8 57 76 95 114

-0.38
Figure 24 F-plots of the Sorted Variation of letter bef( ) in Quran

Not sea from Table 5: K(e)SV starts at nearly MN(1.14) makes a coupling at (19, 0.38) makes another coupling
at nearly (38, 0.0266) and terminates at J=112 with a vaili( 1.90). Meantime, beta(e)SV makes a
coupling at (19, 0.057) and maintains a CV atcAB\8N(0.0665) from J=57 to J=95.
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