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Abstract: We present certaingeometricalinterpretation of the natural numbers, where these numbers appeartasoducts of 5-
and 3-multipledocated at specified positions inravolving chamberNumbers without factors 2, 3 or 5 appear at oneight such
positions, after a specified amount of rotations of the chamber. Our approach determines the sets of rotations cpnishias@ighe
respective eight positions, as tbemplementsf the sets of rotations constitutimgmposite numbeiat the respective eight positions.
These sets of rotations constituting composite numbers are exhibitgddnrotation regularitiesfrom a basic 8<8-matrix of the
mutual productriginating from the eight prime numbers located at the eight positions ioriggal chamber. These regularities
are expressed in relation to the multiflé® as an anchoringeference pointThe completeset of composite numbers located at the
eight positions is exposed aight such sets of eight series. Each of the seriesispletelycharacterized byour simple variables
when compared to a reference series anchorddinAd negativathis also represents axactand completegeneration of alprime
numbersas the union of the eight complement sets for these eight non-prime sets of eight series. By this an exact andpettapiete
in composite numbers, as well as in prime numbers, are exhibited makanunsense of a pattern.
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1. Intr oduction by Karl Friedrich Gauss who proved that the amount of
primes p(n) until a natural number n followed the approx-

Thequest of finding patterns in order to generate and preimation law p(njn/in(n), reaching equality as limit from

dict the occurrences of prime numbers has repres:entedi finitg inprease n n. This implied a quite regular logarith-
mathematical riddle from ancient times and is still much Mic distribution of prime numbers. Wolf (1997) found that

cloaked in mystery. Leonhard Euler believed possible or-€ number of primes in successive intervals of lerigth

der in the sequence of prime numbers to remain "a rnys_vvas distributed according to the self-similar 1/f behaviour
tery into which the mind will never penetrate”. Paul Erdos known from complexity science. Some general discussion

commented that "it will be another million years, at least, ©f fractal patterns in prime distributions was offered by
before we understand the primes”. Marcus du Sautoy hagarlo (2910)‘ Some eIgborann of Gauss dlscov?ry, con-
stated that "if the Riemann Hypothesis is true, it explains9ruent with global scaling theory, was presented tiyist
why there are no strong patterns in the primes”. In Sorne(2000,2009). Luque and Lacasa (2009) further found that

distinction to these more pessimistic opinions, Don Zagierthe statistical distribution of leading digits of prime num-

in 1975 noted the paradox of prime numbers "seeming tob_ers followed a first-digit Benfords law with striking pre-

obey no other law than that of chance” while at the same®iSIoN-

time to "exhibit stunning regularity, that there are laws  Stretching beyond probability patterns of prime distri-
governing their behavior, and that they obey these lawshutions Balog (1990) proved that there are infinitely many
with almost military precision” (Havil 2003:171). 3-by-3 squares of distinct primes where each row and each
A significant contribution towards discovering a pat- column forms an arithmetic progression, as well as anal-
tern in distribution of prime numbers was made in 1795o0gous aritmethic progression for infinitely many 3-by-3-
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by-3 cubesof distinct primes where each row and each discovery of an exact pattern generating the complete set
column and each vertical line forms an arithmetic progres-of prime numbers.

sion. Green and Tao (2007,2008) expanded Balog's ap- A step in the same direction was also provided by Khu-
proach and found certain finite sequences of primes. Theyana and Koul (2005) who proved, by a quite simple ap-
showed that there are infinitely many k-term arithmetic proach, that strictly regular patterns of prime numbers also
progressions of primes, i.e. that there exist infinitely manyexist absolutely fosmallintervals (including coverage of
distinct pairs of nonzero integers and such that a, a + d,..., 8ome large primes), and presented a novel deterministic
+ (k -1)d are all primes. Granville (2008) presented some(and quite computer efficient) primality test for such. In
generalizing contemplation of these results, and this wa2002 Agrawal et al. (2004) had established, as the first,
offered some further discussion by Sorensen (2008). a polynomial time deterministic algorithm to decide with

The presentation of the Ulam spiral (Stein et al. 1964, 1667@inty whether a number is prime. They also had proved
indicated a curious tendency for prime numbers to dis-that thisAKS primalitytest vas universally valid. Johansen
tribute in a diagonal pattern when arranged in a rectan{2006) pre_sented _another det_ermlnlstlc primality test, re-
gular grid spiraling out. From later inspection of different 'ated to Fibonacci reformulation of number theory (Jo-
gaps between consecutive prime numbers, the most frel@nsen 2011), the so-callBdbonacci neighbour primality
quent gap was found to be of size 6, the so-cglleaping St but without providing any proof for the universal va-
champion, and an even more striking probability regular-lidity of the test. o _ _
ity was found formultiplesof 6 (Wolf 1996; Odlyzko et al. These developments indicated the possible existence
1999). Kumar et al. (2003) found from statistic-empirical Of an exact and complete pattern of prime numbers exlud-
examinations of prime numbers that glesweemaps (by N9 all uncertainties connected to probability treatments.
them called "increments”) followed an exponential distri- A Possible approach to achieve such a result was argued
bution with superposed periodic behavior of period three,in Johansen (2006). A complete treatment and deductive
similar to previously reported period six oscillations for Proof establishing said achievement was presented in Jo-
first- order gaps, with the frequency of the increases sighansen (2010), referred to in Rapoport (2011) as a "re-
nificantly lower for multiples of 6 than for 6k2. Szpiro ~ markable work”. We will present some key points in this
(2004) investigated also gaps of higher order than sec&PpProach, followed by some discussion of the implied prime
ond, and found related and striking statistical regularities"Umber pattern in relation to informatics.
at such orders as well.

Boeyens (2004) arranged natural numbers along a spi- : .
ral with period 24. All prime numbers larger than 3 are in- 2- Revolving generation of complete and
cluded in the form 6#t1, and thus can be connected by ra- exact pattern of composite numbers vs.
dial lines to form eight arms (the so-calledme-number  prime numbers
cross) in the spiral. Boyens demonstrated that this strong
tendency to symmetric periodicity in the prime distribution We start out from a rewrite of natural numbers as com-
was remarkably similar to a hidden symmetry in the peri- ;o q multiples of the numbers 5 and 3:
odicities of nuclear synthesis, of chemical elements, and OP '
DNA. This indicated that said pattern in prime number dis- (1) N =m5 +n3;
tribution expressed a "generalized, closed periodic law” of '
nature, which might suggest the existence of a still hidden
prime number pattern of even stricter regularity closing the
possibility space for occurrences of primes considered ran
dom.

m>0, -0

Obviously, this split code 5:3 can be performed to cover
any sequence of whole numbers by simply lowering the
bottom values of m and n.

The profound significance of the split code 5:3 in "Na-

The studies and results referred above proved or sugture’s code” is acknowledged and argued in the pioneering
gested different kinds of prime number patterns in cer-monumental work of Peter Rowlands (2007), and also with
tain combinations between probability distributions andsome stated connection (Rowlands 2007: 530, 550) to the
non-random algorithmic determinations, with a tendencycontribution in Johansen (2006). Johansen (2011), with re-
to also increase insights into the last aspect. In this perfated references, including Strand (2011), presents further

spective the study of Hibbs (2008) may be of special inter-results and contemplations reinforcing and clarifying this
est. Hibbs studied the development of second-order gapsignificance.

between primes, and found this distribution to develop in  From (1) we construct the following matrix:
a spiraling manner, as well as fractally and recursively,  There exist three possibilities to make a cut in the ma-
more specifically as indicating a certain double-helix pat-trix in such a way that every number shows up 0n|y once.

tern. On the one hand Hibbs’ study thus was in agreemen{ve denote these three bands of numbers by means of colour
with some other crucial results from research into primeterms:

number patterns, while on the other hand his study did not
have to apply probability mathematics. Therefore, Hibbs’
study might be interpreted as a step towards the possible 1.The Blue Bandcorresponding to the five upper rows.
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in The Blue Band, i.e. as 23 onto 53, 31 onto 61, 29 onto
59, and 37 onto 67. Hence, taken together, after a whole
B B ) . rotation of theeightpositions of the primes in the original
1.2 3 4 5 6 7 8B @ Ikl1l 1213 14715 1617 18 ... M . - . . .
3 chamber, these eight positions will cover the eight posi-
g P tions of the corresponding numbers in the second chamber,
24 EE 5 479 ] and each of these last eight numbers is determined as the
330 35 40 45 30 5 3 i number at the corresponding position in the original cham-
23 28 Bod 28 42 [alt=2 o6 LENE 73 kMles as BMb ber,added with 300Obviously, aftemultiple rotations of
29 3¢ 2 12 e the original chamber, the number in the arrival chamber is
determined as the number at the corresponding position in
the original chamber, added with tsame multiple of 30.
. Also obviously,any odd number in The Blue Band is de-
n termined uniquely and can be written uniquely as the cor-
responding position in the original chamber, undergoing a
certain multiple of whole rotationsvhich corresponds to
Figure 1 The Revolving Chamber the original number being added with the same multiple
of 30. Hence, the eight positions of primes in the origi-
nal chamber determinesiquely and exhaustively aldd
numbers in chambers of The Blue Band when undergo-
2.The Red Bandorresponding to the three left columns. ingall possible integer multiples of whole rotations, which
3.The Violet Band, corresponding to a double diagonals equivalent to each of the original eight numbers being
field unfolding from first six columns of The Blue Band, added with all corresponding integer multiples of 30.
or from first ten rows of The Red Band. To easily get a picture of the underlying prime num-
ber generator, we first imagiredl remaining odd (blue)
numbers in The Blue Band as being prime numbers. This
There can not be any prime numbers in the row foris the case for the first two chambers of The Blue Band.
n=5, nor in the columns that are multiples of m=3. Ignor- However, in the third chamber, which can be imagined as
ing these rows and columns (illustrated by the black grid inconstituted from the first (wholaptation of the left, first
fig. 1), prime candidates can only appear in the remainingchamber, the number of 49, i.e. 7x7, shows up as the first
"chambers” of the bands. Further, prime candidates caranomaly not being any prime number. Analogous anoma-
only appear at spots in the chambers where odd numbeties will be the case for all powers of 7, as well as for
are located (illustrated with the colours blue, red and vio-all "clean multiples” of 7 (meaning those having a fac-
let, respectively). We notice that these spots are distributedor in a preceding chamber) located in chambers further to
in a zigzag pattern inside each chamber, and that this pathe right on The Blue Band. 7 is the only lower number
tern alternates with its mirror pattern when progressingoutsideandbeforeour matrix, that acts as a "bullet” and
horizontally or vertically along a band. In the present con-"shoots out” odd numbers in The Blue Band, removing
text we will only study The Blue Band. their prime number candidature. For example, the number
We apply the notiomriginal chambeito denote the lo-  of 77 is shot out (displayed by the colour green) from the
cation of the first eight prime numbers in The Blue Band, prime number universe in chamber no. 5 after two rota-
not situated at black frames, at the (upper) left segmentions of chamber no. 1, being a multiple of the bullets 7
of fig. 1, i.e. the eight primes from 11 to 37. This origi- and 11. Prime numbers from the first chamber will deliver
nal chamber is divided into iteft (sub-)chamber, primes the same "ammunition” when exposed for sufficient rota-
11,13,17,19; and itsght (sub-)chamber, primes 23,29,31,3Tions to manifest multiples made up as interpadducts
Then we imagine this left chambeavolving in 3Daround  of these prime numbers. Such multiples occur at corre-
the black vertical axis made up of the numbers 18,21,24,27%B6nding "arrival spots” in upcoming chambers after fur-
After half a rotation the four positions of the primes in the ther rotations. For example, the number of 143 is shot out
left chamber will cover the four positions of their respec- from the prime number universe in chamber no. 10 af-
tive enantimorphs in the right chamber, i.e. as 13 onto 23ter four rotations of chamber no. 2, being a multiple of
11 onto 31, 19 onto 29, and 17 onto 37. Aftewholero- the factor "bullets” 11 and 13. Quite obviousiil mul-
tation, the four positions of the primes in thedt chamber  tiples of primes will expose the same pattern of shooting
will cover the four positions of the corresponding num- out corresponding prime number candidates occurring in
bers in theleft (sub-)chamber of theecondchamber in  proceeding chambers, without regard to the number of ro-
The Blue Band, the chamber to thight of the original  tations of chamber no. 1 or no. 2 manifesting the prime fac-
chamber, i.e. as 13 onto 43, 11 onto 41, 19 onto 49, andor bullets of the multiple. Hence, the over-all process of
17 onto 47. After a whole rotation of the four positions of shooting out prime candidates can be imagined as succes-
the primes in theight (original) (sub-)chamber, these po- sive out-shooting during consecutive rotation of chambers
sitions will cover the four positions of the corresponding no. 1 and 2, due to more and more multiples from prime
numbers in theight (sub-)chamber of the second chamber bullets, located in preceding chambers, becoming mani-

{1) ¥ = m3 + n3;y m=0, n=0.

56
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fest along with further chamber rotations. This elimina- Fig. 2 describes the basic distributive structure of po-
tion process of prime candidates is obviouskhaustive.  sitions (illustrated as columns) in the chambers, manifest-
All prime candidates which isot shot out from the multi-  ing from the specific numbers of rotations (illustrated in
ples of prime bullets occurring at preceding chambense ~ red) of the eight initial position numbers (illustrated in
to be primes. Therefore, a complete mathematical descripbold black) of the original chamber (i.e. chamber no.1, the
tion of this successive out-shooting of prime candidatedeft. and chamber no.2, the right, taken together), insofar
will automaticallyad negativaimplicate also a complete, @S these rotations correspond to stepwisstiplications
successive description of the generation of prime number<2f the respective original position numbers with progres-

Here the prime numbers appear as the numisengining sively larger multiplicators (illustrated in blue). The suc-
in chambers of The Blue Barafter the shoot-out proce- cession of multiplications, resulting in composite numbers

; displayed in green if fig. 1), goes as follows, taking as
dpre he_ls passed through the chamber where the prime ca xample 11 as multiplicand:
didate is located.

The model of fig.1, as well as the general procedure of Table 1: Self-refgrentiallgeneration of products with
shooting out prime candidates, was presented in Johansen according positions and rotations
(2006: 127-9). The deduction of complete formulas to per-

form the out- shooting, according to this approach, in or- multiplicator  product - position - rotations

der to generate prime numbers exactly and completely was Lrow: R 1ix1latl after3 rotations
. . . 2.row: R 11x13 at h after 4 rotations

presented in Johansen '(2010). nge we will regapltulate 3.row: R 11x17 at by after 5 rotations
some crucial steps, notions and figures from this deduc- 4 ,on:  the 3.« 1119 at by after 6 rotations
tion. 5.row: the4.* 11x23 at g after 8 rotations

We apply the following notation of the blue (odd) num-  6.row:  the5.* 11x29 at a after 10 rotations
bers’ positions inside a chamber, using their positions in- 7.row:  the6.* 1131 at a after 11 rotations
side the first two chambers as illustration: 8.row. the7.” 1137 at a after 13 rotations
Left chamber:a;: position of 13;a,: position of 11;as: ?'or_?(;vv'v: ttl?]i%_ « '\,&
position of 19;a4: position of 17. Right chambeb; : po- 11.row: the 10. M
sition of 23;bs: position of 31;b3: position of 29;b,: po-
sition of 37.

Then, all odd numbers in The Blue Band can be written
afs or:efof theze positions clomg)llned Wt')th a s_tr;emﬂc numbe%' means " the closest blue number larger than itself” and
of rota |onﬁ. slan examplie, h can be Wr:ct enzaaﬂz, R3 means " the 2. closest number larger than itself ”. Also,
meaning that 71 emerges at the positignafter 2 rota- M, refers to "11x(11+30) at bafter (3+11) rotations”,
tions _of the original (left) chamber. Accordingly, 67 will M,, refers to " 11 (13+30) at b after (4+11) rotations”
be written as [1,], etc. and M3 means "1k (17+30) at i after (5+11) rotations

where R; means ” the multiplicand number itself ”,

As an example we can look at the number in the box
[8,b3] that manifests at positiobs, i.e. the same position

Numb iti i 1011 1001
e s ek S as 29 in t_he or!glnal cham_be_r, after the o_r|g|_nal _number 31
a a  a a, b, b, b b, is multiplied with the multiplicator 59 which is situated at
Start: 13 11 19 17 23 31 29 37 . .
the 8. row, i.e. 7 steps after the number 31 itself acts as
Step T . . .
1 150 i sy multiplicator on itself. This box is reached after 60 rota-
22120 e tions of the original chamber.
2 13- 707) 110 11- 403 2925 (31) 23-21(28) For each of the eight different position numbers in the
R -5 - iginal chamber, the position of the multiplicands product
3 19-18(29) 23-23(31) 17-12(23) 11- 5(17) Orlglna C . 1 p p . p .
Sieies) Zo-amtani: 3738431 132 7i18) in the 9. row (i.e. after 8 steps of the succession) is iden-
R4 e HE 15 8(23) tical with the original position, the position of the multi-
37-57(47) . . .
s plicands product in the 10. row (i.e. after 8+1 steps of the
- 8(23) 13-12(29) . A . . .. ape
e i succession) is identical with the original position, etc.
e = This means that with respectposition, the 8 sequence
6 13-13(31) 37-65(53) 11-10(29) 17-20(37) oy . . . .
250145 (1) 31050 (49) lo-zsia of positions characteristic for the products progressing in
- i SiRiiEEy, SR e steps from the original position for the smallest consid-
o e e ered product of the respective multiplicands, just repeats
8 17-24(43) 11-13(37) 13-17(41) 31-60(59) 29-50(53) . . . . o
23-37(69) 19-297) 1-74(61) in 8 steps cycles along with increasing additions of 30s to
the multiplicator. (From now on we denote the number of
such 30- additions with the symbil)
Figure 2 The basic &8-matrix of the non-primes generator in With regard to the number oftations we always have
the revolving chamber that after 8 steps the number of rotations added to the ro-
@© 2012NSP
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tationsin the productin row 1, required to manifest the resented in fig. 3. The amount of rotations for the initial
product for the same multiplicand in row 9, is identical to product in each box (i.e. for m=0 and n=0) is displayed in
the size of the multiplicand. Thus, as an example, for thered in fig. 3, and the position number where products ar-
multiplicand 11, the product in row 9 is reached as the 3rive (i.e. the columns of fig. 2) is displayed in black to the
added rotations of its initial product in row 1, added with right of these numbers in red. Hence, fig. 3 displays the
11 new rotations, which gives 14 rotations. And the same64 boxes of products distributed among these 8 position
must be the case with respect to the added numbers of rcaumbers where the respective boxes arrive, as specified
tations stepping from row 2 to 10, from row 3 to row 11, expressions of n- and m-additives of rotations compared
etc. to the reference box (11,11).

The same homology with respect to position and ro-
tations occur for additions of 30s to theultiplicand (de-
noted with the symbat).

Thus, all thinkable products (besides the trivial prod-
ucts of 2, 3 and 5, and the not so trivial products of 7) can " ¥
be written uniquely as the square of one of the multipli- ; ;. 2 o0
cands located in the original chamber, successively adde =+ 5
with increases in m and increases in n. Any of these prod. 17 & _ énsamen) snéime)
ucts arrives in one of the 64 boxes of fig. 2, after a specifiec =~ " "
number of rotations, completely determined by the posi- ™ I &y2m frmen Sdimn)
tion and number of rotations of the initial squared product, ,; ., .m0 2 202mn)
and the sizes of m and n. If we, as an example, conside & s a1
products arriving in box [3b4], the non-primes entering 2 1 1en+2(min) 180+6(men) 180+8(mn) 18n+12men) 180+ 18(men)
this box from the total 1-path are given by the set: R

1" 13 17 19 23 29 Kl 37

31 200 20n+2(m+n) 20n+6(m+n) 20n+8(m+n) 20n+12(m+n) 20n+18(m+n} 20n+20(m+n)
11-11 1313 1717 19-19 23-23 29-29 33

(2) (11+n30) [(17+n30) +m30]

37 26n  26n+2(m+n) 26n+6{m+n) 26n+8(m+n) 26n+12(m+n) 26n+18(m+n) 26n+20(m+n) 26n+26(m+n)

alternatively expressed as: 1371531 2029 2313 28 B2 A 45
(2b) 37 + 30[5+ n(11+17) +m11 +n30(n+m)] M 30n2imen) 30n=6(men) 30n-B{men ) 30n=12(men} 0n+18{men) 30n+20(m=n) 30m+26(m+n)
17-23 22-37 25-29 3113 39-19 42-11 50-17
Non-primes entering this box from the totkB-path ® i) Ionsfimn) Lv12Amin) Lr18{men) Lradimia) 3o 2emn)
are glven by the Set: 47 36n+8(m+n) 36n+12(m+n) 36n+18(m+n) 36n+20(m+n) 36n+26(m+n)
(3) (13+n30) [(19+n30) +m30] 025 355 513 48T 5729
alternatively expressed as.: 49 3+12(men) 38n+18{men) 38n+20(m+n) 38n+26(men)
(3b) 37 + 30[7+ n(13+19) +m13 +n30(n+m)] Ao e s
53 42n+18{m+n) 42n+20(m+n) 42n+26(m+n)
.. . 50-37 54-23 65-11
Products generated from the multiplicand 7 constitutes
. . . 59 48n+20(m+n) 48n+26(m+n)
a special case that is covered by being represented by n=- 6020 7223
in analogous expressions for boxes reached from the tote S0n+26(mén)
37- path. With regard tpositionsthe path from 7 is identi- e

cal to the path from 37; thus the two paths only differ with
respect to the number dftations 37 is chosen in stead of
7 as original position number due to completing the origi-
nal chamber in fig. 1 with a symmetrical structure between
left and right chamber.

The expressions for the 64 boxes of products, devel- Rotations for the platform for the additives, the refer-
oped in analogy to (2) and (2b), can be rewritteadditives ence box (11,11), are:
of rotations compared to the rotations of products arriving3 + 11n + 11(m+n) + n30(m-+n)
in box [1,b,] as an anchoring box suitable as a general ref-
erence. We rewrite this reference box to box (11,11) which  The different amounts of rotations making up the com-
denotes all products arriving in the same position in fig. 2plete set of products arriving in the reference box (11,11)
from successive increases of m and n to the initial productan berepresented as the series displayed in Fig. 4:
11x11 arriving in this box.

Horizontally, at the top of fig. 3, we list in succession Colour coding:
the factors in the original chamber, actingnasltiplicands  30’s
in the 64 basic products represented in fig. 2. Vertically, tol1’s
the left of fig. 3, we list in succession the numbers acting
as multiplicatorsin the 64 basic products represented in
fig. 2. Hence, all the 64 basic products, and all the clusters In fig. 4 the position of each number signify a unique
of non- primes generated from each of them, are also repproduct. As an example: The amount of rotations repre-

Figure 3 The8x8 universal matrix of (11,11)-related additives
of rotations for complete generation of non-primes.
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8+ 7+5+3+1
9+ 8+6+4+2
10+ 9+7+5+3+1
1+ 10+8+6+4+2

+

§+8 + T+3 +5+3 +33+ 143

h 9+9 + 8+3 +6+3 +4+3+ 243
10+10 + 943+ 743 +543 + 343+ 143

T+ + 1043 + 843 + 643 + 443 + 243

3+ 0+0
34 o+ 34 1+1
;: 2+]—l et 242 + 143
34 3+ 2 3+ 343 4+ 243
34 4+ 3+1 3+ 4+4 + 343+ 143
3+ S+ 4+2 3+ 5t5 + 443 +243
3+ 6t 5+3+1 3+ 6t6 + 543 +3+3 +143
3+ T+ 6+4+2 34 T+7 4+ 6+3+4+3 +243
a ';
3 3
34 2
3 1

Figure 4 Make-up of the set of rotations for non-prime box

(11,11) at position number 31 in the revolving chamber Figure 5 Make-up of the set of rotations for non-prime box

(19,13) at position number 37 in the revolving chamber.

sented by the black at the row with blue 9 in the figure, respective 64 boxes are calculated and listed in Johansen

IS: (2010:153,166-8). By this the expressions of rotations gen-
(5)3+11x 9+30 (8 + 6 +4) = 642 , . eratingall composite numbers located sameposition

The natural number corresponding to this place in the rej the chamber is found as a set eifyht related series
volving chamber after this amount of rotations: Hence, thetotal set of composite numbers located at all
(6) 642x 30 + 31 = 19291 eight positions is exposed agght such sets of eight se-

Hence, this black 4 in fig. 4, when interpreted in this ries. This represents @mpleteexposition of composite
manner, is just another way of writing the number 19291.numbers generated by a quite simple mathematical struc-
Since this number is included in fig. 4, it is positioned in tyre.Ad negativdhis also representscampleteexposition
box (11,11) and with necessity a non-prime. Just for con-of all prime numberss the union of the eight complement

firmation: This black 4 is located in fig. 5 at the position sets for these eight non-prime sets of eight series.
for the row indicated by the blue number, n+(m+n)=9, and

the diagonal n=3. This gives the factor (12430) from

the value of n, and from the value of m the other factor3 Informational discussion of the enclosed

[(11+3x30) + 3« 30], i.e. the product 101x191 which is . .

19291 pattern of composite numbers vs. prime
The pattern in fig. 4 generating all products arriving UMbers

in box (11,11) is amazingly simple. The series generating

all products arriving in the remaining 63 boxes show to be

modified variations built on the same basic pattern. As an

example' 2 XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
3 X X X X X X X X X X X X X X X X X X X
) 5 x X x X X X X x X X X
C0|0ur COdlng: Total XXXXXOXXXOXOXXXOXOXXXOXXXXXOXOXXXXXOXXXO XOXXXOXOXXXOX XXX X
f Gap numbers 7 11 13 17 19 23 29 31 37 41 43 47 49 53
30's
11's
1, . .
2's Figure6 What is a pattern?
2’s

When performing a cut in a constrained appearance of

For remaining boxes the modifications of the basic pat-information, the criterion for a pattern is that it is possible
tern exposed by fig. 4 appear only moderately more comfrom the information residing at one side of the cut to pre-
plex than the modification represented by fig. 5. Each ofdict someinformation residing at the other side of the cut
the 64 patterns, with corresponding series, carcei®-  with more than randonprobability (cf. the definition by
pletelycharacterized bfour simple variablesvhen com-  Bateson 1972:131). This constitutes the criterion fioiia-
pared to the reference series displayed in fig. 4 anchorednal pattern. The criterion for maximalpattern is to pre-
in 112. The values of these four simple variables for the dict with zerorandomnesall information residing at the
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ther side. Trivially, th t and let T B N B § B N
of the multiples of 2 can be precicted from the nforma- ||| || ||| [T "N THTTTTHNTTITH

tion before a cut performed after 2x 2, and the same hold:
for the multiples of 3 as predicted from the information
before a cut performed after 3x2, and for the multiples
of 5 as predicted from the information before a cut per-
formed after 5% 2. Hence, all these three cases unkeilx-

imal patterns. Also quite trivially, the exact and COMPIEte o s gy keys:  Banemeitiioaroy T o) crne! chamber)
occurrences of multiples having 2, 3 or 5 as a factor, can bt . _

predicted from the information before the last of said cuts, ComPlete generation of composite numbers,
repeating with periodicity 30 (= 2x35). Hence, also this ~ 2nd by this of prime numbers

case unveils a maximal pattern. Obviously, as illustratec

in fig. 6, such a maximal pattern automatically implies a !:! !]] ! l] M
corresponding prediction of the exact and complete occur —— ers Prme mambar

rences of thgaps, i.e. thabsentinformation, in the posi- White keys:  Composite numbers © stein € Johansen & jon M. strand
tive over-all pattern, by simply performing the switch from
the positive pattern to itsegative gestaltAlso ewden;, the Figure 7 The Piano Analogy
same must be the case whatever the mathematical com-

plexity of the positive pattern. Since our deductive exhibi-

tion in Johansen (2010) represents a prediction of the ex-

act and complete occurrences of composite numbers after, . _ - .
an initial cut, performance of the gestalt switch from this €/9Nt Prime numbers in the original chamber. This may be

positive pattern to the prediction of the exact and completef®mpared to a pianist touching eight black keys at the left
occurrences ofapsbetween composite numbers, i.e. of ©f the piano with his hands and from there touching all
the residences of the prime numbers, must also represent§Maining white keys in succession in one swiping move-
maximum pattern. ment. The keys he d_oes not touch, is then the Fotallty of
The complementarity between the two classes of gapst,)lack keys after the first lelght ones, correspondmg to the
representing the two sides of the same coin, is impliedd@PS representing the prime numbers. By simply perform-
also in for example the treatment by Szpiro (2004). SzpirgiNd the gestalt switch, our deduction of a maximal pat-
noted correctly that his "findings point to the presence oft€"n @lso represents an exact and complete prediction of
some structure in the prime number sequence that has hitt@l! non-trivial prime numbers, i.e. a deduction ofrexi-
erto not been identified”, but made "no attempt to explain M2 pattern ofprime numbersrom the cut after the eight
the phenomenon”. In distinction to this our treatment firstly PiMe numbers in the original chamber.
and independently focuses and deduces the exact and To our knowledge such a maximal pattern of prime
complete residences of the consecutive composite numRumbers has never previously been discovered, not to say:
bers thamake upthe gaps between consecutive prime num-deduced, in mathematics. There exist meogputational

Basic 8x8 matrix generating composite numbers

11 13 17 19 233 29 31 37 41 43 47 49 53 59 61

bers in the exposed strict and exact regularity. methods to find prime numbers, but these moves to and
We may illustrate our approach in some analogy to thefrom and forwards and backwards between prime num-
keys on a piano: bers and composite numbers. Hence, they do not establish

The cut for contemplating the pattern is represented@ny cut where the class of prime numbers (or of composite
by the eight prime numbers in our original chamber. Fromnumbers) is predicted independently (of the complemen-
these eight number positions, the occurrences of the eighgiry class of natural numbers), exactly, completely and ir-
basic multiplicators for the respective eight multiplicands reversibly from one side of the cut to the other. Thus, such
are predicted with zero randomness. This constitutes th&ethods, as for example the ancient sieve of Eratosthenes,
self-referential basic matrix of products displayed in fig. are of course able to find the primes, but without knowl-
2, from which all other composite numbers are deducededge or claim of anpatternexisting in the primes.
and predicted with zero randomness. More precisely, that  Our exhibition has deduced such a pattern exactly and
is when already presupposing the trivial maximum patterncompletely in the maximal sense of a pattern, and this was
of composite numbers with factors 2, 3 or 5 (easily pre-achieved from also unveiling thgeneratorof said pat-
dicted with zero randomness from the original chamber),tern. Thus, as far as we can see, the quest indicated by the
and treating the multiplicand 7 as one negative rotationinitial quote by John T. Tate appears completed. For up-
of 37 (which in our analogy may be thought somewhatcoming references we denote this discoveryla@isansen
similar to the left little finger hitting the key one octave Revolving Prime Number Codabbreviated tdohansen
lower from the black key 37). Thus, the exact and completeRevolver further abbreviated tdR. We denote the initial
occurrences of all composite numbers are predicted wittsoftware expression of JR (cf. appendix)Jahansen Re-
zero randomness from the cut after the first chamber, andolver - Strand Algorithmabbreviated tdR-SA. A further
the exact and complete occurrences of non-trivial compossoftware expression, showing able to pick the prime num-
ite numbers are predicted with zero randomness from théers (and only the prime numbers) in correct succession
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for freely chosenintervals of natural numbers, has been patterns and laws. Hibbs (2008) advocates a "new prime
denoted aslohansen Revolver - Strand Longrange Algo- number mindset” and writes:
rithm, abbreviated tdR-SLA. Instead of thinking of the incremental growth of prime

Inspection of the JR-SA program of the appendix maynumbers as a yalue ona number sca[e, we negd to think
be fruitful to indicate that successful and good program-°f them more in terms of an information container in a
ming of such mathematical results is more than a straighfélational structure. The real applied value for that type
forward 1:1 translation between mathematics and software?f information container could be virus, cancer, density,
and also require an element of creative skills, somewhaf"ass. molecular, momentum, torque, etc. -
similar to translation between different natural languages. !N this perspective one might also expect the likelihood
The author was surprised that the consecutive complemerff further co-evolution between prime number patterning
of the whole 88 sets of series proved possible to becom&nd mform_atlon science in the very foundations of number
programmed in basically merely 29 lines of code (the mainth€ory vs. informatics.
"bow” part of the program). As in the case of the Man-
delbrot fractal, this may also serve as some indication of
nature’s tendency to prefer quite simple algorithms, pre-Acknowledgments
senting as the foremost quest for science to seek and re-

constructhesimplicity. It may also be the case that further | am grateful to Professor Cenélzel for the invitation to
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anymore having to perform the gestalt switch.

As e.g. noted by Khurana and Koul (2005) probabilis-
tic primality tests, like Solovay- Strassen and Miller-Rabin, References
have the disadvantage compared to deterministic primality
tests th_athe algorithm must run many times fo_r satisfac- [1] Agrawal, M., N. Kayal and N. Saxena (2004): Primes is in
tory rull.n_g out qf composite numbers. Other things equal, P.Ann. Math.160 781-793.
deterministic primality tests should therefore be sought de- 5] gajog, Antal (1990): The prime k-tuplets conjecture on av-
veloped. However, the efficiency of deterministic primal- erage. B.C. Berndt et aknalytic Number Theoryl65-204.
ity tests will depend on plural factors, such as choice of  pgoston: Birkhuser.
software language, degree of algorithmic optimation, or- [3] Bateson, Gregory (1972%teps to an Ecology of Mindlew
ganization of parallel software distrubution, degree of con- York/Toronto: Ballantine Books.
vertion from software to hardware, processor capacity etc. [4] Boeyens, JCA (2003): Number patterns in nat@eystal
Therefore, improvement in computational efficiency stem-  Engineerings(4): 167-185.
ming from a novel deterministic pattern in prime numbers [5] Carlo, Cattani (2010): Fractal Patterns in Prime Numbers
discovered by means of mathematics, whether by deduc- Distribution.Lecture Notes in Computer Scier@@l7 164-
tion or by extensive successful number tests, may be hard 176.
to predict in the early days after the discovery, and may [6] Granville, Andrew (2008): Prime Number Patterrihe
also depend much on coordinated efforts. On the other ~ American Mathematical Monthly5 (4): 279-296.
hand it seems reasonable to assume that enclosure of &] Green, Ben and T. Tao (2007)The Primes Con-
maximum pattern in the prime numbers, which atthe same  tain  Arbitrarily ~ Long  Arithmetic ~ Progressions
time displays a quite simple mathematical structure, as in __ http://arxiv.org/abs/math/0404188 S
the case of JR, may yield future improvements in compu- [8] Green, Ben and T. Tao (2008)inear Equations in Primes

tational efficiency not possible to achiewéthoutknowing http://arxiv.org/abs/math/0606088
the exact, hidden structure. [9] Havil, J. (2003): Gamma: Exploring Euler's Constant

Princeton, New York: Princeton University Press.

_ Pluralrecent achievements in mathematics and sciencg o] Hibbs, Ernest G. (2008): The Double-Helix Pattern of Prime
indicate a strong and intimate relation between hidden pat- ~ Number Growth Lecture Notes in Engineering and Com-

terns in prime numbers and important patterns in natural  puter Science2173: 278-283.

systems, such as argued in the referenced works by Kur1] Johansen, Stein E. (2006): Initiation of Hadronic Philoso-
mar et al. (2003), Higgs (2008), iller (2009), Boeyens phy, the Philosophy Underlying Hadronic Mechanics and
(2003), Rapoport (2011) and Johansen (2011). This may  ChemistryHadronic Journal29: 111-135.

indicate that prime numbers should be reconsidered as alj22] Johansen, Stein E. (2010): Complete Exposition of Non-
stracted features of quite general informational relations,  primes Generated by a Revolving Approach from 8x8 Sets

@© 2012NSP
NaturalScienced$’ublishing Cor.



Appl. Math. Inf. Sci.6, No. 2, 223-231 (2012) / www.naturalspublishing.com/Journals.asp N SS ¥ 231

of Series and therebgd neyativo Exposition of a System-  [29] Wolf, Marek (1997): 1/f Noise in the Distribution of Primes.
atic Pattern for the Totality of Prime Numbedournal of Physica A241: 439-499.

Dynamical Systems and Geometric Theo8€), Taru Pub- The software can be sent under request.

lications, 101-171.

[13] Johansen, Stein E. (2011) Fibonacci Generation of Natural
Numbers and Prime Numbers. C. Corda (eHrpceedings
of Third International Conference on Lie-Admissible Treat-
ments of Irreversible Processes. Kathmandu University, Jan.
3-7, 2011 305-410. Kathmandu University: Sankata Print-
ing Press.

[14] Kumar, Pradeep, P.C. Iwanov and H.E. Stanley
(2003): Information Entropy and Correlation in
Prime  Numbers http://arxiv.org/PS  cache/cond-
mat/pdf/0303/0303110v4.pdf

[15] KhuranaA. and A.Koul (2005): Using Patterns to Generate
Prime Numbers. S. Sing et alLecture Notes in Computer
Science3686: 325-334.

[16] Luque, Bartolo and L. Lacasa (2009): The First-digit Fre-
quencies of Prime Numbers and Riemann Zeta Zétax.
Royal Soc. A65: 21972216.

[17] Maller, Hartmut (2000): Der Primzahlencode des Univer-
sums.raumzeit108/51.

[18] Muller, Hartmut (2009): Fractal Scaling Models of Reso-
nant Oscillations in Chain Systems of Harmonic Oscillators.
Progress in Physic&: 72-76.

[19] Odlyzko, A. and M. Rubinstein and M. Wolf (1999%xp.
Math.8: 107-118.

[20] Rapoport, Diego (2011): Surmounting the Cartesian Cut
Further: Torsion Fields, the Extended Photon,Quantum
Jumps, The Klein-Bottle, Multivalued Logic, the Time Op-
erator: Chronomes, Perception, Semiosis, Neurology and
Cognition. David E. Hathaway and E. M. Randolph (eds.):
Focus on Quantum Mechaniddova Science Pub Inc.

[21] Rowlands, Peter (2007Xero to Infinity. The Foundations of
Physics Singapore: World Scientific.

[22] Sorenson, Jaime (2008): A Review of Prime Pat-
terns. http://www.math.rochester.edu/people/ fac-
ulty/chaessig/patterns.pdf

[23] Stein, M.L., S.M. Ulam and M.B. Wells (1964): A Visual
Display of Some Properties of the Distribution of Primes.
American Mathematical Monthlyl(5): 516520.

[24] Stein, M.L and S.M. Ulam (1967): An Observation on the
Distribution of Primes.American Mathematical Monthly
74(1): 43-44.

[25] Strand, Jon M. (2011) Group Representation of Johansen
Revolving Method to Generate the Prime Numbers with
Implications to Genonumbers. C. Corda (eé)oceedings
of Third International Conference on Lie-Admissible Treat-
ments of Irreversible Processes. Kathmandu University, Jan.
3-7, 2011 667-70. Kathmandu University: Sankata Printing
Press.

[26] Szpiro, G.G. (2004): The Gaps between the Gaps: Some Pat-
terns in the Prime Number SequenBéysica A Statistical
Mechanics and its Applicatior841: 607-17.

[27] Tate, John Terrence (2010): Abel prize interviewbagens
Nringsliv May 25, 2010 (translation by author of quote in
Norwegian).

[28] Wolf, Marek (1996): Unexpected Regularities in the Distri-
bution of Prime numbers. P. Borcherds et 8roceedings
of the Eighth Joint EPS-APS International Conferergt -
367. Krakow.

@© 2012NSP
Natural Sciences Publishir@or.



