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Abstract

Function and method for solving the distribution of prime numbers accurately using the combination of step
functions, polynomial functions, inverse functions and continuous functions. Equation lim p(n) =
n—oo

{3 + Z(n + xp)|xp =x3+x5+x;+x10+ xp} is true for all integer where n > 0 for the distribution and
generation of exact values of prime numbers without exception. This formula is efficient by means of modern
supercomputers for the task of expanding term  x,,.

1 Introduction

Prime numbers perhaps are the most interesting group of numbers in real number system due to its unpredict-
able nature, unusual distribution and complexity. They follow an asymptotic path for positive integers.

2 Definition

Let ¢ beany integer

Let m be any integer > 4

Let n beanyinteger >0

Let p be any prime number to be tested forall n
Let m, asnon-prime number

2.1 Range for testing prime p

Integer m shall limit to test within the integer ¢, whereas ¢ has arange between 2 <c¢ < [\/ﬁj Prime

identities shall equal to Z = lEJ.
Cc Cc
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2.2 Properties

All even integer m are n,.

Any integer m divisibleby p are n, where p < [x/ﬁ]

Integer 5 is the first real prime number because of the constraint of p < [\/ﬁ], where [\/ﬁj *

vm A l\/ﬁj>1.

3 Function

Prime Function P defined as:

p(n) = {3 + Z(n + xp)|xp =X3+ X5+ X7+ x4+ xp} for n > 0. This is the most accurate and most strenu-

ous prime producing function as it contains infinite number of terms.

3.1 Function p producing all odd integer:
Do =3+2n

3.2 Function p where p(mod 3) # 0:
p3=3+2(n+x3)

. = |22

X3 = l 2

3.3 Function p where p(mod 5) # 0:
ps =3+ 2(n+ x5 + x5)

. _ 71.—1+X5

Lo X3 = l_Z J

Soas =(m—2)(mod 8)+2

. _ as—1 n-2 1

O e A e R

3.4 Function p where p(mod 7) # 0:

p;=3+2(n+ x3 + x5 + x7)

. _|n—1+x5+x;
nxg = P

Sas=Mm—2+x;)(mod 8)+2

R

n+x;

Soar; = (n—14)(mod 48) + 14

X, =g, +8 ln_MJ + ln—HJ g7 (see below)

48 2n

Using Step Group Function (see List 4),
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-1
“7h J Ih = (hy, by, b, ...h)}

w2
w2

Where p(n) = {n|n > 1}; step function p(n) is prime for all integers n = 1,2,3,...,13. The primes for n =
1,2,3,..,13 are 5,7,11,13,...,47. Function p(n) has a property of p(n) # {3n|p A 5nlp A plp..|n>1}.

az

-1
J |h = (26,38, 39,44, 56,57)

a; —1
- J|h=(13,19,22,28,31,37,48,50)}—{Zl -
h

4  Step Group Function

Let g, asthe summation of all similar floor expressions:

Jo = lhllJ + L%J + L%J + - EJ for n isany expression; h is any real number

g0 = {Z [5] 1k = (ha, o, s, )
h

5 Initial Analysis p(mod 3) # 0

In order to work on prime number function accurately, we need two things. First, by determining their distribu-
tive property where [\/ﬂ - \/5 = 0. Second by expanding its domain n with new expression in terms of n
through step function.

6 Infinite Equation and Prime Range Reducer
All prime numbers p(n) follow pattern at all prime value. We can reduce the range by establishing or adding a
new constraint for each prime. Let say the function

a5—1

Sops = {3 +2(n+ x3 + x5) |a5 =(n—2)(mod 8)+2 |x5 = l - J +2 lnT_ZJ + EJ} is true for all, where
p(mod 3) #0 A p(mod 5) # 0 .We can establish a new prime function by changing its constraint n =n +
x, for the equation of

1
n+x;

Spy = {3 + 2(n + x3+x5 + x7) |a5 =Mm—-2+x;)(mod 8)+2 |x5 = la57—1J +2 ln_28+x7J + l J} where x,

is an additional constraint for eliminating all numbers of 7|p and thus the new equationis p(mod 7) # 0.
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lim p(n) = {3+2(n+x,)|xp = x5+ x5 +x7 + 291+ xp}

8 Proofthat p(n) followed by logarithmic path pattern for reducing the range

Computed up to 23|p due to limited processing power.

p(n) Pattern Factor 2n
repeats
p(mod n) #0 every n
21 1
7 8|23 3
11 48 | 24(3) 5.58496250072116
13 480 | 25(3)(5) 8.90689059560852
17 5760 | 27(32)(5) 12.4918530963297
19 92160 | 211(32)(5) | 16.4918530963297
23 1658880 | 212(34)(5) 20.661778097772
29 >90000000 | 72?727 77272724-25
Table 1
9 Proof
9.1 Original Equation p,:
n P Do T
prime odd TRUE
numbers | integers | FALSE
3+2n
1 5 5 TRUE
2 7 7 TRUE
3 11 9 FALSE
4 13 11 FALSE
5 17 13 FALSE

Po =2n+3 istruefor n <2
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9.2 Equation pj3:
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n P Po 3lp P3 T
prime odd - TRUE
numbers | integers position 3lp FALSE
3+2n |n=n = n=n+x3
n—1
3= l 2 J
1 5 5 5 TRUE
2 7 7 7 TRUE
3 11 9 1 11 TRUE
4 13 11 13 TRUE
5 17 13 17 TRUE
6 19 15 4 19 TRUE
7 23 17 23 TRUE
8 29 19 25 FALSE
9 31 21 7 29 FALSE
10 37 23 31 FALSE
11 41 25 35 FALSE
12 43 27 10 37 FALSE

p3 = {3 +2n |n =n+x3 |x3 = lnT_lj} is true for n < 7; eliminating all 3|p.

3|p isrepeated every 3 interval of n = {3,6,9,12, ...} for p, ={9,15,21,27, ...}

X3

denotes for this interval.
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9.3 Equation ps:
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n P Ps3 5|p Ps T
prime . TRUE
numbers 3lp position Slp FALSE

3+2n | n=n+x; = |n=n+x3+xs
n—1 n—1+xs
s = [ 2 J AR [ 2 J
as = (n—2)(mod 8)+2
_[as—l +Zln_2 4 [1]
S 8 n

1 5 5 5 TRUE
2 7 7 7 TRUE
3 11 11 11 TRUE
4 13 13 13 TRUE
5 17 17 17 TRUE
6 19 19 19 TRUE
7 23 23 23 TRUE
8 29 25 1 29 TRUE
11 41 35 4 41 TRUE
13 47 41 47 TRUE
14 53 43 49 FALSE
18 71 55 11 67 FALSE
21 83 65 14 77 FALSE
28 113 85 21 103 FALSE
31 137 95 24 113 FALSE

ps =3+2n n=n+x3+x5|x3=l

n < 13; eliminating all 5|p.

2

n—1+x5J

7

Xg = las_lj +2 lnT_ZJ + I%J las = (n — 2)(mod 8) + 2 is true for

5|p isrepeated every 3|7 intervalof n={ 8,11,18,21..c0 } for p, ={ 25,35,55,65..00 }.(See Table

1).

X5

denotes for this interval.
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9.4 Equation p7:

n P Ps 7|p p7 T
prime .
posi- TRUE
num Slp tion 7lp FALSE
bers
342n | n=n+x3+ x5 = [n=n+tx3t+xs5+xy
n—1+x;g n—1+xs+x,
W= RAEETE
as = (n—2)(mod 8) +2 = |as=m-2+x,)(mod 8)+2
as—1 n—2 1 = las—lJ [n—2+x7l l J
= - = 2
*s l 7 J+2l 8 J+ [nJ *s 7 * 8 + n+x;
a; = (n—14)(mod 48) + 14
x;(see bottom)
1 5 5 5 TRUE
14 53 49 1 53 TRUE
21 83 77 8 83 TRUE
25 103 91 12 103 TRUE
28 113 103 113 TRUE
29 127 107 121 FALSE
32 139 119 19 137 FALSE
36 163 133 23 151 FALSE
43 197 161 30 181 FALSE
55 269 203 42 233 FALSE
58 281 217 45 247 FALSE
70 359 259 57 299 FALSE
77 401 287 64 331 FALSE
81 431 301 68 349 FALSE
88 463 329 75 379 FALSE
92 491 343 79 397 FALSE
99 547 371 86 431 FALSE
111 617 413 98 479 FALSE
114 641 427 101 491 FALSE
126 719 469 113 547 FALSE
b=l on T mmmn e = o = o] + -

(n—24x;)(mod 8)+2 |a7|x7}

is true for n < 28 eliminating all 7|p.

7|p isrepeated every 7|4|7|4|7]|12|3|12. (See Table 1).
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Using Step Group Function (see List 4),

o= |2l

n—14
x7—97+8l J

n+2J
2n

x- denotes for thls interval.

9.5 Equation pqq:

1 a, —1
J |h = (13, 19,22,28,31,37,48,50)} - {Z l 7h J |h = (26,38,39,44,56,57)
h

n P & 11jp P11 T
prime - TRUE
numbers 7lp position Hlp FALSE
3+2n [n=n+4+x3+x5+x; = n=n+x;+xs+x;+ x4
n—1+xs;+ —1+x5+x;,+
X3 = l 5 x7J — X3 = ln X5 T Xy x11J
2 2
as = (n—2+x; +x1)(mod 8)
as =(Mn—2+x;)(mod 8)+2 = +2
[as—l ln—2+x7J [as—l ln—2+x7+x11J
X5 = X5 =
7 8 7 8
1 = 1
e e
n+x; n+x; + x4
a; = (n— 14)(mod 48) + 14 = a; = (n— 14 + xy,)(mod 48) + 14
n—14 + X11
n—14] |n+2 N x7—97+8l—J
x7—g7+8l J [ J n+2+x11
2(n + x11)
a;; = (n—29)(mod 480) + 29
x,1(see bottom)
1 5 5 5 TRUE
29 127 121 1 127 TRUE
34 151 143 6 151 TRUE
37 167 157 167 TRUE
38 173 163 169 FALSE
44 199 187 16 197 FALSE
49 233 209 21 227 FALSE
60 293 253 32 277 FALSE
75 389 319 47 353 FALSE
79 419 341 51 373 FALSE
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95 509 407 67 443 FALSE
105 587 451 77 493 FALSE
110 613 473 82 523 FALSE
119 661 517 91 563 FALSE
134 769 583 106 631 FALSE
150 881 649 122 709 FALSE
155 919 671 127 733 FALSE
170 1021 737 142 811 FALSE
180 1091 781 152 857 FALSE
185 1117 803 157 881 FALSE
200 1231 869 172 949 FALSE
211 1303 913 183 1007 FALSE
225 1433 979 197 1069 FALSE
245 1567 1067 217 1163 FALSE
256 1627 1111 228 1223 FALSE
261 1669 1133 233 1247 FALSE
270 1747 1177 242 1289 FALSE
275 1787 1199 247 1307 FALSE
286 1877 1243 258 1363 FALSE
306 2029 1331 278 1457 FALSE
320 2137 1397 292 1523 FALSE
331 2239 1441 303 1579 FALSE
346 2347 1507 318 1651 FALSE
351 2381 1529 323 1679 FALSE
361 2447 1573 333 1721 FALSE
376 2593 1639 348 1789 FALSE
381 2647 1661 353 1819 FALSE
397 2731 1727 369 1901 FALSE
412 2851 1793 384 1963 FALSE
421 2927 1837 393 2017 FALSE
426 2969 1859 398 2039 FALSE
436 3061 1903 408 2083 FALSE
452 3209 1969 424 2161 FALSE
456 3251 1991 428 2183 FALSE
471 3359 2057 443 2257 FALSE
482 3461 2101 454 2309 FALSE
487 3499 2123 459 2333 FALSE
497 3559 2167 469 2377 FALSE
502 3607 2189 474 2399 FALSE
528 3821 2299 500 2533 FALSE
531 3847 2321 503 2543 FALSE
557 4051 2431 529 2671 FALSE
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pii={38+2n | n=n+x3+ x5+ x; +x11|x3|x5|x7|x11} istrue for n < 37 eliminating all 11|p.
5,10,5,11,15,4,16,10,5,9,15, 16,5, 15,10, 5,15,11, 14, 20,11, 5,9, 5, } (See Table

11fp is repeated every {11, 20,14,11,15,5,10,15,5,16,15,9,5,10, 16,4, 15,11,5, 10,5, 26, 3, 26

1).
Using Step Group Function (see List 4),

911 = 911a + 29116 — J11c — 29114

29,33,42,46,56,70,73,88,101,109,123, 138,
_ a;; —1 B = 142,156, 165,183,193, 235,239,251, 261,271, 280, 281,
Ji1a = Zl h J ~ | 293,303,317,330,331,344,348,363,377,389,393,398,
h 413,415,416,421,430, 433, 440,444,451,453,457,482

-1
J11p = {Z [a“h J |h = (169, 247, 321)}
h

aj —1 57,65,83,85,91,111,124,136,139, 141, 145,161, 166,175, 197,
gllC = 2 l h h' =
h

201,208,226, 245, 262,275,276,283,288,289,301, 309,311, 316, 325,
a11 - 1
J11a = Z [T |h = (217,365,477,493,501,505)
A i

329,337,346,353,361,367,386,412,417,424,436,452,466,469,496

_ +4gln—29l+ln+3J
X11 = 911 480 mn

x,, denotes for this interval.

10 Software Programs

Programs use for calculating the number of interval pattern.

10.1  Visual Studio C#:

public static long equation(long x)

{
//Accuracy up to p=47
long a, al, a2;
double b;

long y;

al=((x-2)%8)/6;

a2=(x-2)/8;

a2 =2%*a2;

a=al +a2;

b= (double)(x+a-1)/2;

y = Math.Abs((int)(4 *b) + 5 + 2 * (int)b);

returny;
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private void PrimeCompute()

{

long primeRem, primeDiv;

long[] primesToBeRemoved = new long[100];
long iNumPrimeRem, iRowIncreaser = 0;
long primeTrial;

long iPattern = 0, iNumPattern = 0;

long iPrime;

long maxTry;

long|[] iDiffArray = new long[50000000];
long[] iPatternArray = new long[50000000];
long[] pat = new long[25];

primeDiv = 29;
maxTry = 90000000;

//Calculation
long i;
iNumPrimeRem = 1;

do
{

iNumPrimeRem++;

if (iNumPrimeRem > 1)

{

i = Methods.equation(iNumPrimeRem);
primesToBeRemoved[iNumPrimeRem - 1] = Methods.equation(iNumPrimeRem);

}

while (Methods.equation(iNumPrimeRem + 1) < primeDiv);
primeRem = Methods.equation(iNumPrimeRem);
iNumPrimeRem = iNumPrimeRem - 1;

iPrime = iNumPrimeRem + 2;

do
{
labell:

primeTrial = Methods.equation(iPrime + iRowIncreaser);

for (i=1;i <= iNumPrimeRem; i++)

{
if (primeTrial % primesToBeRemoved[i] == 0)
{
iRowlIncreaser++;
goto label1;
}
if (i == iNumPrimeRem)
{
iPrime++;
iPattern++;

if (primeTrial != primeDiv & primeTrial % primeDiv == 0)

if (iDiffArray[1] == 0)
{

iPattern = 1;
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iNumPattern = 1;

}

else
{iNumPattern++; }

iDiffArray[iNumPattern] = iPattern;

}

while (iNumPattern < maxTry);

//Difference
for (i = 1;1 <= iNumPattern - 1; i++)

{ iPatternArray[i] = iDiffArray[i + 1] - iDiffArray([i]; }

//Pattern
intn;
longj = 0;

n = pat.Count() - 1;

for (i=1;i<=n;i++)
{ pat[i] = iPatternArray[i]; }

i=0;

do

{
i++;
j++

if (pat[i] != iPatternArray[j + n])
{i=0}

} while (i < n);

MessageBox.Show(j.ToString());
Application.Exit();

Visual Basic

Function equation(x As Long) As Double

Dim a As Long, b As Double
a=Int(((x-2)Mod8)/6)+2*Int((x-2)/8)
b=(x+a-1)/2

equation = Abs(4 *b + 5 + 2 * Int(b))

End Function

Sub primeEquationAndRemovalProg()
Dim primeRem As Long, primeDiv As Long

Dim primesToBeRemoved(1 To 10) As Long
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Dim iNumPrimeRem As Long, i As Long, iRowIncreaser As Long
Dim primeTrial As Long

Dim iPattern As Long, iNumPattern As Long

Dim iPrime As Long

Dim maxTry As Long

Dim iDiffArray(1 To 20000000) As Long, iPatternArray(1 To 20000000) As Long

Dim pat(1 To 25) As Integer

primeRem = 23
primeDiv = 29
maxTry = 90000000

iNumPrimeRem =1

Do Until equation(iNumPrimeRem) = primeRem

iNumPrimeRem = iNumPrimeRem + 1
If iNumPrimeRem > 1 Then
primesToBeRemoved(iNumPrimeRem - 1) = equation(iNumPrimeRem)
End If

Loop

iNumPrimeRem = iNumPrimeRem - 1

iPrime = iNumPrimeRem + 2

Do Until iNumPattern = maxTry
label1l:

primeTrial = equation(iPrime + iRowIncreaser)

Fori=1 To iNumPrimeRem
If primeTrial Mod primesToBeRemoved(i) = 0 Then
iRowlIncreaser = iRowlIncreaser + 1

GoTo labell
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End If

Ifi = iNumPrimeRem Then
iPrime = iPrime + 1

iPattern = iPattern + 1

If primeTrial <> primeDiv And primeTrial Mod primeDiv = 0 Then
If iDiffArray(1) = 0 Then
iPattern =1
iNumPattern = 1
Else
iNumPattern = iNumPattern + 1
End If
iDiffArray(iNumPattern) = iPattern
End If
End If
Next

Loop

'Difference
Fori=1 To (iNumPattern - 1)
iPatternArray(i) = iDiffArray(i + 1) - iDiffArray(i)

Next

'Pattern

Dim n As Integer, j As Long

n = UBound(pat) - LBound(pat) + 1

Fori=1Ton

pat(i) = iPatternArray(i)
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Next

._
I
o

Do Untili=n

i=i+1

j=j+1

If pat(i) <> iPatternArray(j + n) Then
i=0
End If

Loop

MsgBox (j)

End Sub

11 Importance and Practical Application
11.1  For the development of quantum computers.
11.2  For attacking the 150-year-old Riemann Hypothesis in the field of pure mathematics.

12 Conclusion

This prime producing function is the most accurate function as it produces prime numbers accurately without
exception. As the accuracy increases, also with the number of terms. If we calculate p(mod 11) # 0, we can
reach the first 100t terms; p(mod 13) # 0 for the 1000t terms; p(mod 23) # 0 for the first 1 millionth;
p(mod 31) # 0 for 1 billiont; so on and so forth. Due to unpredictable nature of primes, it is hereby con-
cluded that the equation of prime has limitless number of terms as it is being proven. | will state a conjecture; it
will be named “Prime Function Conjecture”, it is state that there’s no such prime producing function exist with
limited number of terms.
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