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Abstract—The article addresses the problem of the representation of prime numbers. It is known that primes
P > 3 are represented by the equation P =6 - N £ 1, where N is an integer. However, not for all integers N, P
is a prime number. The article proposes a representation of primes in the form of a hypothesis using the rep-
resentation of an integer N through rational and irrational numbers. Thus, the article provides a scheme for
the representation of primes using formulas depending on the values of the parameter numbers included in
the proposed formulas. Within the framework of the proposed scheme, the classification of primes into
groups is given. Two times six main basic groups are identified, through which further groups of prime num-
bers are cyclically formed. The authors of the article hope that the representation of primes proposed in it can
be proved strictly mathematically and will find application in solving problems of the theory of numbers.
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1. THE FUNDAMENTAL EQUATION

According to [1, 2] all prime numbers P > 3 can be
written in the form: P=6 - N x 1, P=(£1) modoé.
However, not all numbers having this form are prime
numbers. This family of numbers, &P, hence com-
prises all prime numbers and composite numbers,
semi-prime or not. According to the same references,
the square of any number P € %P, prime or not, has
the form: P2=24-A + 1, P>= 1mod24.

According to Kraft’s theorem (1801) cited by Leonard
Eugene Dickson in [2] and taken up by Gérard Ville-
min, for any number having the form P =6 - N £ 1, if
it is possible to find i/ and j such that

N=6-i-j=* (i £j), Pisacomposite number; if not, it
is prime [3].

This rule implicitly assumes that i and j are natural
numbers. Or, if the rule is extended to all real num-
bers, the following simple rule applies:

for NV, called subscript of the number P, defined by the
equation P=6- N+ 1,

where N=6 - |i| - |j| = (i ), i andj being the coeffi-
cients of subscript N of the number P:

when i and j are natural numbers, strictly rational, P is
a composite number;
when i and j irrational, P is a prime number.

On the opposite of the usual acceptance which
rules numbers theory, prime numbers are not particu-
lar case. Its are general case of elements of & Pset with

P=6N =% 1. It is composite numbers which are partic-
ular case, with i/ and as natural rational numbers.

Example:

P=143=06-24 — 1, hence N=24; giving: i =2, j=—2.
Wehave N=6"|i| - || +ti+j=6-2-2+2+ (=2)=24,
P=11-13 — Pis a composite number,
P=451=6-75+1,hence N =75; giving: i =2, =—7.
Wehave N=6"|i|-|j| +i+j=6-2-7+ —(=2) +
+ (=7) =175,

P =11"-41— Pisacomposite number,
P=179=6-30 — 1, hence N = 30; giving: i = /5,
j==5.

We have N=6- i - |i| +i +j=6-5-V/5+/5-5=
=30,

P=1[(6-5)+1]-[(6-5) + —1] =179 — Pisa prime
number.

2. DEUX SUB-SET MIXING PRIME NUMBERS
AND COMPOSITE NUMBERS, GROUPED
INTO TWO TIMES SEVEN GROUPS

The prime and composites numbers defined by the
equation P = 6- N * 1, belong to the same set FP.
Whether prime or composite, they are broken down
into two subfamilies, #V and FVII, whether P =
=6-N—1lorP=6-N+ 1, oraccording to whether
iand j have different signs or the same sign. Each of the
two families can be broken down into subfamilies.
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2.1. FV: P=6- N — 1; i andj have different signs
The six subfamilies of FV are:

2.1.1.

Pe FV[-1] where P = (1) + k36 or P = (—1)

mod36,

FV [—1] = {351, —1], 7T1[V2, —2], 107[\/3, —/3],

143[2, —2], 179[/5, —5], 215[1, =71, 251[/7, —/7],

287[7, —1], 323[3, —3], ...}

2.1.2.

Pe FV|[5] where P=(5) + k- 36 or P= 5mod36,

FV (5] = {5[1, 0], 41[(1 + V/5)/2, (1=/5)/21, 7712,
—11, 113[(1 + 13)/2, (1=13)/2], 149[(1 + 17)/2,
(1 —~17)/21, 185[1, —6], 221[3, —2], 257[(1 +29)/2,
(1 =+29)/21, ..}

2.1.3.

Pe FV[11] where P= (11) + k- 36 or P = 11mod36,
FV11]={11]2, 0], 47[(1 +2), (1 —v2)], 83[(1 +~/3),
(1 —+3)1, 119[3, —1], 155[1, —5], 191[(1 + 6),
(1 =~=61), 227[(1 + 7), (1 —7)1, 263[(1 + /8),
1—/8)1, ..}

2.14.

Pe FV[17] where P= (17) + k - 36 or P = 17mod36,
FV [17] = {173, 0], 53[(3 + V13)/2), (3 — /13)/2],
89[(3 +17)/2, (1 —V17)/2], 125[1, —4], 161[4, —1],
197[(3 + +29)/2, (3 —~29)/2]), 233[(1 + /33)/2,

(1—+/33)/21, 269[(3 + /37)/2, (1 —/37)/21, 305[1,
—10], ...}

2.1.5.

Pe FV[23] where P= (23) + k - 36 or P = 23mod36,
FV[23] = {234, 0], 59[(2 + V/5), (2 — V/5)], 95[1, —3],
131[(2 + ~7), (2 — V7)1, 167[2 + 8), (2 — V8)],
203[5, —1], 239[(2 + V10), (2 —V10)], 275[2, —4], ...}
2.1.6.

Pe FV[29] where P= (29) + k - 36 or P =29mod36,
FV[29] = {29[5, 0], 65[1, —2], 101[(5 + /33)/2, (5 —
—33)/21, 137[(5 + /37)/2, (5 — \37)/2], 173[(5 +
+41)/2, (5 —41)/2], 209]2, —3], 245[(6, —1], ...}
2.1.7. p. m.:

Pe FV[35]1=FV[-1]

Pe FV[41]=FV][5]

etc...

2.2. FVII: P=6- N + 1; i and j have the same sign

For i and j having the same sign, the product (i - )
is necessarily positive. The six subfamilies of % VI[ are:

2.2.1.
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Pe FVII[1] where P=1+ k- 36 or P = 1mod36
FvII [1] = {10, 0], 37[6, 0], 73[3 + /8, 3 — /8],
109[3 +/7,3 —~/7], 145[-5, —1], 181[3 ++/5, 3 — /5],
217 [5, 11, 253[—4, —2], 289[—3, —3], 325 [4, 2] &
[—11, 1], ..}

2.2.2.

Pe FVII[7] where P=(7) + k - 36 or P = Tmod36,
FVII[7] = {7 [1, 0], 43[(=5 + ~17)/2, =5 — J17],
9[(=5 + V13)/2, =5 — 13)/2], 115[-1, —4],
151[(=5 + +/5)/2, =5 — +/5)/2], 187[-2, —3],
223[(—11 + /89)/2, (=11 — ~/89)/2], 259 [1, 6],
295[—1, —10], 331[(=11 +~/77)/2, (=11 =~[77)/2], ...}
2.2.3.

Pe FVII[13] where P= (13) + k - 36 or P = 13mod36,
FVII[13]={13[2,0], {491, 1], 85[-3, —1], 121[—2,
—2], 157[(=8 + /52)/2, (=8 — /52)/2], 193[(-8 +
+/48)/2, (—8 — \/48)/2], 229[(—8 + \44)/2, (—8 —
—44)/2], 265[-9, —11, 301 [7, 1], ...

2.2.4.

Pe FVII[19] where P=(19) + k- 36 or P = 19mod36,
FVII[19] = {19 (3 0], 55[—1, —2], 91 [1, 2], 127[(-9
+ 73)/2, (=9 — \73)/21, 163[(=9 + 69)/2,
(=9 — /69)/21, 199[(=9 + V65)/2, =9 — V/65)/2],
235[—1, —8], 271[(=9 + v57)/2, (=9 — ~/57)/2],
307[(=9 + /53)/2, (=9 —/53)/2], ...}

2.2.5.

Pe FVII[25] where P=(25) + k - 36 or P =25mod36,
FVII[25]=1{25[4, 0], 61[(=8 +/52)/2, (=8 —/52)/2],
97[(—8 +/48)/2,(—8 —/48)/2], 133 [3, 1], 169 [2, 2],
205[—1, —7], 241[(—8 +/32)/2, (=8 —/32)/2]], ...}
2.2.6.

Pe FVII31] where P=(31) + k- 36 or P =31mod36,
FVII[31]={31[5, 0], 67[(—7 + V37)/2, (=7 —/37)/2],
103[(—7 ++/33)/2, (=7 —~/33)/2], 139[(—7 +29) /2,
(=7 —+/29)/21, 175[—1, —6] & [1, 4], 211[ (=7 +21) /2,
(=7 —~21)/2], 247 2, 3],..}

2.2.7.p. m.:

Pe FVII[37]=FVII[1]

Pe FVII[43] = FVIT[7]

etc...

3. SOME EQUATIONS
Note: The equations used below are the usual
equations, but imply numbers that may be rational or
irrational according to whether the number is compos-
ite or prime.
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Uses of the equation between N and its two sub-
scripts, i and j, and of the equation between P and its
subscript N, help easily establish the following equa-
tions. In all these equations, i and j are:

* either irrational numbers, in which case P is an
integer;

« or rational integers, in which case P is a compos-
ite number.
3.1. N is subscript of P

(Note that the calculation of the various coefficients
usually carried out with strictly rational integers, is ex-
fended to irrational numbers. C, , = n(n —1)/2.)

3.1.1.For Pe %V:P=6+N—1;iandj have different
signs
Fori >0;;<0:
N=[24(Cpyey +2-C ) + 112 j+i=[24- (2"
'Cz,j+1+C2,j)+ 1]1/2'i+j-

We know that pentagonal numbers are given by the
following two equations:
H=n-Q3 n—-1/2=03-n*-n)/2=n+3-0C,,
n=0Cy ;1 ;+2-C;—={1,5,12,22, ...} when n is ra-
tional,
G,=n-QBn+1)/2=03-n2+n)/2=2-n+3-0C,
n=2-C ;,,;+C,;—>={2,7,15,26, ..} when nisra-
tional. This gives:
N=[24-Hi+1]V?*j+i=[24-G + 1]'?-i+.
3.1.2. For Pe FVII: P=6- N+ 1;iand; have the same
sign
Fori >0;j> 0:
N=[24-(2-Cpiuy+Co )+ 112 j+i=[24- (2"
: Cz,j+1 + Cz,j) + 1]1/2'i+j,
N=[24 -G+ 1]"?-j+i=[24- G+ 1]"*-i+}.
Fori<0;;<0:
N=1[24-(Cy ;s +2-Co )+ 112 j+i=124"
’ (C2,j+l +2- Cz,j) + 1] i+,
N=1[24-H+ 11" j+i=[24-H+1]'"?-i+}.
3.2. Roots of a number X and Y

Application of the equations between P, N, i and J,
serves readily to establish the following equations:

3.2.1. For Pe &V: P =6 N — 1; i andj have different
signs

Fori >0;j<0:
X=6-i—1=[24-(Cp ;s +2-C,)+1]"2=1[24"
.Hi+ 111/23
Y=6-§1+1=[24-2-Cp;+, +Cy ) +11V*=[24-
-G+ 112

3.2.2. For Pe FVII: P=6- N+ 1; i andj have the same
sign

Fori >0;j >0:
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X=6-i+1=[24-Q2 - Cy;+,+C, ) +1]"2=]24"
.GI_+ 1]1/2’

Y=6-j+1=024-2 - Cy i +C)+1]"2=[24"
.Gj+ 1]]/2‘

Fori<0;;<0:

X=6-]il—1=[24-(Cy ;s +2-Cy )+ 1]'/2 =
= 24 H+ 117,

Y=6-)l+—-1=1024-(Cp,;,, +2-Cy) +1]'2=
=[24-H+ 1]

3.3. P as a function of i and j

3.3.1. For Pe &V: P =6 N — 1; i andj have different
signs

Fori >0;/<0:
P=6-[24-H,-+1]1/2-j+6-i—1=6[24-Gj+1]'/2-
it6-j—1
3.3.2. For Pe FVII: P=6 - N + 1; i and j have the
same sign
Fori>0;j>0:
P=6-[24-G+1]*j+6-i+1=6-[24-G +1]'/*-
it 65+ 1.
Fori<0;;<0:
P=6-[24-H+11"?-j+6-i+1=06-[24-H+1]"/*
i+ 6+ 1
3.4. Ais cardinal of the number P

It is recalled that P? = 24-4 + 1.
3.4.1. For Pe FV: P =6+ N — 1; i and j have different
signs
A=(3‘Nz—N)/2=C2,N+1+2'Cz,N,
A=24-H; G+ H+G,.
3.4.2. For Pe FVII: P =6 - N + 1; i and j have the
same sign
A=(3‘Nz+N)/2=2'Cz,N+1+C2,N-
Fori > 0;j> 0, A is therefore written:
A=24-G;- G+ G+ G,
Fori <0;/j> 0, Ais therefore written:
A=24-H,-H+ H+ H,
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Annoranusa. B craTtbe paccMarpuBaeTcs mpobJiemMa TpeacTaBieHre MpocThiX yucel. M3BecTHO, UTO Tpo-
cThle unciia P > 3 mpeacTaBieHbl ¢ TOMOIIBLIO paBeHCTBa P =6 N % 1, toe N ecTb Liesnoe yncio. OQHaKo He
IUTsI BeeX LenbiX yncen N P aBisieTcsl IpOCThIM YKUCIOM. B cTaThe npeaiaraeTcst B BUIe TUITOTE3bI IPeICcTaB-
JICHVE TIPOCTHIX YMCE C TTOMOIIBIO MPEICTaBICHUs 1IeJ0T0 Yncia N 4yepe3 palMoHaJbHbIE U Mppalnio-
HaJlbHbIE yKcaa. TakuM o06pa3oM, B CTaThe laHa cXeMa MPeACTaBIeHUS MPOCThIX YKUCE ¢ TOMOLIbIO (hop-
MyJI B 3aBUCMMOCTH OT 3HAUEHMI YMCeI-TTapaMeTPOB, BXOISIIMX B MpeIoKeHHbIe (hopMyJibl. B pamkax
MpeIIOKeHHOM CXeMbI TaHa KiiacCu(UKalMs IMPOCThIX YMCEJI 110 rpynIiaM. BbiieseHo ceMb OCHOBHBIX Oa-
30BBIX TPYII, Yepe3 KOTOPbIe IUKIMIHO (POPMUPYIOTCS JaIbHEUIIIME TPYMIIBI MTPOCTHIX YKUCEN. ABTOPBI
CTaThU HAJEIOTCS, YTO MPEJIOKEHHOE B Hell TpeIcTaBIeHNEe TTPOCTHIX YMCEST MOXET ObITh JOKa3aHO CTPOTO
MaTreMaTU4YeCK! 1 HaiieT IpUMeHeHHe B pellIeHUH 3a1a4 TEOPUM YHCell.

Karoueswie cnoea: mpocThie UUCIa, COCTAaBHBIC YMCJIA, PallMOHAJbHBIC YMCJIa, MppallMOHAJIbHbIE YMCIIA,
KJ1accuUKaLys, TPYIIIbI

DOI: 10.1134/S2304487X19010085

CITNCOK JIMTEPATYPBI 2. Jleonapn DitkeH AukcoH. Mcropus Teopuu 4uce,

. ToM 1: lenumocTs 1 mpoctoTta yncen, 2005.
1. XKepap BuwibmuH. ApudMeTUUYeCKHid MHOPSIOK.

http://villemin.gerard.free.fr/Wwwgvmm/Premier/se- 3. AHnps Mboiicé. KonbuneHuuanbHas 3anucka. Akaje-
quenc6.htm. mud Hayk, [Tapux, 1997.

BECTHUK HALIMOHAJIBHOTO UCCIENJOBATEJIbCKOTO SAEPHOI'O YHUBEPCUTETA “MUOU” TomM 8 Ne2 2019




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


