From Vedic Square to the Digital Root ‘Clockworks’ of Modulo 90 Factorization

1
B
(3
4

3
4[4

._,
1. & 'n
9

@EEs

"Vedic Mathematics is...a sophisticated pedagogic and research tool ... ."
— Dr. L.M. Singhvi, former UK High Commissioner for India,
from his forward to Cosmic Calculator, by Williams & Gaskell

Mathematicians from India’s ancient past are credited with inventing the ‘Vedic Square’ (pictured above). As anyone who has
studied Vedic mathematics is aware, this deceptively simple multiplication matrix is a powerful analytical and computational tool.

The numbers in the table’s column and row headings are cross-multiplied, and their products converted to their digital roots,
distributed across 92 cells. [Digital root (aka repeated digit sum, iterated sum-of-digits, or modulus 9 function) refers to the single
digit (1 - 9) that results when all digit sums are summed in turn; this reflects the fact that any natural number is congruent modulo 9
to its digital root. For example: 89=8+9=17=1+7 =8, or dr(89) = 8.]

When it comes to The Digital Root, we completely agree with the importance attributed to it by Talal Ghannam, Ph.D. (in physics):
“It was through my search for meaning that | discovered how important the digital root space is, which in return rewarded me with a
look at how elegant and beautiful the world really is.” from The Mystery of Numbers Revealed Through Their Digital Root.

In the color-coded matrix below we apply the Vedic Square concept to the period-24 digital root of natural numbers not divisible by
2, 3, or 5-otherwise known as n={1, 7, 11, 13, 17, 19, 23, 29} modulo 30. We then expand the frame (x 3) to encompass n={1, 7,
11, 13,17, 19, 23, 29, 31, 37, 41, 43,47, 49, 53,59, 61, 67, 71, 73, 77, 79, 83, 89} modulo 90. We'll call this sequence our ‘domain.’
This action synchronizes the modulus with its period-24 digital root, and — as we shall discover — creates an explosion of symmetries.

By definition, our domain consists of the number 1 and all prime numbers > 5 and their multiplicative multiples. The matrix below
colorfully exposes the perfect symmetry underpinning factorization of our domain at the digital root level. This object expands
geometrically to infinity, and can be configured to spiral within a modulo 90 factorization wheel (ref: primesdemystified.com):

Modulo 90 Digital Root Multiplication Matrix
={| 17 (11{13]17/19/23(29|31|37/41/43|47|49/53|59/61(67|71|73|77|79(83(89 } mod 90
= 4 8 4 4 8 s I

@creaﬁve l 2]4] 5[ 7] Gary W. Croft


https://www.primesdemystified.com/twinprimes.html
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Given that by definition none of the elements in our defined domain are divisible by 3, you’ll find no 3’s, 6’s, or 9’s in its period-24
digital root sequence, viz. {1,7,2,4,8,1,5,2,4,1,5,7,2,4,8,5,7,4,8,1,5, 7, 2, 8} {repeat ...}, comprised 4 each of numbers 1, 2,
4,5, 7, and 8. This knowledge allows us to ‘collapse’ the Vedic Square, as pictured below (and we note that technically the subset {1,
2,4,5,7, 8} forms a cyclic group of multiplicative units in the ring Z/9Z. )

[1Il2]4 ] 5] 7][8]

I
BRI : BB
CeEEzTE

5z mA
Bl: e

From our ‘Vedic Square Light’ matrix we can then extrapolate the 36 digital root dyads that drive factorization sequencing of
composite numbers within our domain:

The 36 Fundamental Digital Root Multlplication Dyads
For all composite numbers congruent to {1, 7, 11,13, 17, 19, 23, 28} modulo 30*

laf=+[1 x 1 =[1]3]2 =« & =[1]3[4 x 7 =]1[2[5 x 2 =[1]=3[7 «x 4 =[1]+]8 « 8 1
—)ln! 21> 2 x 1 =2+ 4 x 6 =2 || 6 x 4 =2 (T « 8 =[2 |+ 8 « 7T 2
(4 ]a]1 « 4 =[4]+]2 « 2 =[a]3[a x 1 =[4]3[8 x 8 =[4]3[7 « 7 =[2]3[8 « 58 =[ 4
—)'I55-5+2a7-5-}413-5—}5:1-5—)?12-5—}End-5
[ 7]al1 « 7 =[7]3[2 « 8 =[7]3]/ 4 x &4 =] 7|35 = & =[F|a]7 « 1 =[7]|a[B « 2 ki
|Bl+[1 x 8 =[8]+]2 « 4 =|8|3[d4 x 2 =|8[=3[6 x 7 =[B|+[7 x 6 =[8]|+8 « 1 =|8

by Gary 'W. Criodt.

*
Also defined as numbers not divisible by 2, 3 or 5.

Then, again employing the Vedic Square concept, we produce a sister matrix, albeit in her case we’ve converted the cross-multiplied
products to their modulo 90 congruence rather than their digital roots (and note that the principal diagonal (highlighted in blue)
sequences the squares, while the secondary diagonal (highlighted in pink) is comprised exclusively of prime numbers):

Modulo 9o Factorization Congruency

Period-24 Factorization Matrix for Composite Numbers Congruent to ...
n ={1,7,11,13,17,19,23,29,31,37,41,43,47,49,53,59,61,67,71,73,77,79,83,89} modulo 90
1 2 3 4 5 6 7 8 3 10N 1 1B 1Y 151 17 18 19 20 21 2223 24

V| 7 [ 11 13[17]19]23]|29|31]|37]41]|43[47[49[53|59[61[67|71]|73|77|79|83|89

1

2 7 |49 77] 1 [29]| 43| 71] 23|37 79| 17[ 31|59 73| 11|53 67[19]|47[61] 89| 12]41] 83
3 11| 77|30 52] 7 |29 73] 49| 71| 47] 1 |23 |67]89] 43|19 41 17] 61| 83| 37| 59] 13] 79
4 13) 1 | 53] 8] 4167291743 31]83] 19| 71| 7 |59 47| 73] 61] 23] 49| 11] 27] 89| 77
S 17129 7 | 4119|5331 43|77 |89|67|11[79]23]| 1 13|47 (59|37 | 71| 49| 83| 61 73
5 19{ 43| 20 67| 520 77 11] 49| 73] 59| 7 |83] 31 17| 41| 79] 13| 89| 37| 23] 61] 47| 11
7 23| 71| 73| 29| 31| 77 #9| 37| 83| 41| 43| 89| 1 |47[49] 7 [53| 1] 13|59 61| 17| 19] 67
8 &) 29| 23| 49| 17] 43| 11| 27|30 8o [ 83| 10| 77| 13| 71| 7 [ 1 [59] 53] 79| a7]| 73] 41] 67] 61
3 31 37| 71| 43| 77| 49| 83| 89BN | 67| 11| 73| 17| 79[ 23|29] 1 7|41 13] 47| 19] 53] 59
10 37| 79 a7] 31| 80| 73| 41| 83| 67|49 77| 61| 29 13| 71] 23] 7 | 49] 17] 1 | 59] 43] 11] 53
11 BN 41] 17| 1 ]| 83| 67|59 42| 19| 11| 77| 61 53 [ 37]29] 13| 79| 71| 47| 31| 23] 7 | 89| 73] 49
12 BEY 42| 21 23] 19 11| 7 | 89| 77| 73| 61| 53 | 49| 41| 37| 29| 17| 13| 1 [ 83| 79| 71] 67| 59] 47
13 BRf 47|59 67| 71| 79| 83| 1 | 13] 17| 29| 37| 41| 49| 53| 61| 73| 77| 89| 7 | 11] 19] 23] 31] 43
19 ERY 49| 73|89 7 | 23| 31| 47| 71| 79 13| 29| 37|53 | 64| 77| 11| 19] 43| 59| 67| 83| 1 17| 41
15 53| 1] a3] 50| 1 | 17]a0] 7| 23] 71 ] 13]29] 61| 77 ]98] 67] 83| 41] 73] 89| 31] 47| 79] 37
1B SR 59| 53| 19| 47| 13| 41) 7 1129|2379 17| 73| 11| 67|61 89| 83|49 77|43 71| 37| 31
17 Il 61| 67| ar| 73| a7| 7o 53| 50) 1 | 7 [71]13] 77 19] 83|80 [34] 37| 1] 43] 17] 40 23] 29
18 5 67|19 17| 61| 59| 13 11|53 7 |49|47| 1 |89 43| 41|83 |37 |79 77| 31| 29| 73| 71| 23
13 71| 47| 61| 23| 37|89 [ 13[ 79 41| 17[31[83] 7 [59[73]a0] 11|77 0] 53] 67] 29] 43] 19
20 73| 61| 83| 49| 71|37 | 59|47 13| 1 | 23| 79| 11| 67|89 7743|3153 |19 41| 7 |29]|17
21 T7| 89| 37| 11| 49| 23| 61| 73|47 |59| 7 | 71| 19|83 | 31|43 | 17| 29|67 |41 79] 53| 1 13
22 WRY 79| 13|59 37| 83|61 17{4a1]|19]|a3[89f67| 23| 1 |47|71[49]| 73|29 7 |53} 3] 77| 11
23 K 83| 41| 1389|6147 19|67 |53 11| 73|59|31|17|79|37|23|71|43|29| 1 |77|49] 7
24 EE) 89| 83| 79| 77| 73| 71| 67| 61| 59| 53| 40| a7|a3[41|37]31[20] 23] 10]17[13]11] 7 |4

The additive sum of all columns and rows = 1080 = 360 x 3. All diagonals are palindromic. @cwreattvems

Matrix is the source of 24 x 24 = 576 factorization dyads Licensed by Gary W. Croft
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And the beauty of it is that from the matrix pictured above we can extrapolate 24 sets of 24 = 576 modulo 90 factorization dyads
that account for all composite numbers within our domain (and note that each set has perfect bilateral 90-sum symmetry):

24 x 24 = 576 Modulo 90 Factorization Dyads for Composite Numbers Congruent to
{1,7,11,13,17,19,23,29,31,37,41,43,47,49,53,59,61,67,71,73,77,79,83,89} Modulo 90
{all 24 sets of 24 dyads have vertical biloteral 90-sum symmetry)

SYTITN Ty BT

nz M xWBn=Mx @ Baz @ x)fn= 0 xNln= 1) x (NP0 = 1) x (19
=M x3Pn= D x NBaz @ xBYPn= @) x@Alnz @ x @0z @ x (67
nE () x @Wln s (1) x 7 0nm (1) x (1) Bn s (1) x 83} 0 n = (11) x 67) M n = (11) x (59)
n=M)x MBn=3)x @)Bn=3x B0 =03 x (13 Bn=(13) x 2900 = (13) x (43)
=z xEAPn = xWBaz= (N x @B =N x NP0 =7 x (1) Bn = (17) x 4D
n=(19) x (19)Mn = (19) x @330 n = (19) x (29} M n = (19) x 67} 0 = (19) x (EH W0 = (19) x (1)
n=(2)x @nln=(23)x 5900 =03 x 6GNEn=(@23)x N0 =23 x 7980 = (23) x (83)
n = {29) x (59} 8 n = (29) x (53} n = (29) x (19} n = (29) x (47} @ n = (29) x {(13) W n = {29) x (41)
ns ) xENEn s B x 6N 0n s 3 x W0 = 31 x 7N 00 = 31) x W00 = (31) x (79)
n=(37)x (T3HWn = (37) x (61} 8 n = (37) x (83} Wn = (37) x (49} W n = (37) x (71} @n = 37) x (37)
nz@x(MBn =@ xnln= @ xEN8n = @) x 6300 = @) x @) Bn = (41) x (29
ne (43 x 67 0n s 43) x (19} 0 n = (43) x (17300 = @3) x 61} 0 n = (43) x (59) M n = (43) x (13)
n=@x (@) ln=@nx 100 =@nx @3)ln= @ x )00 = @7 x 3000 = @7 x 00
n=(49) x 798 n = (49) x (13} n = (49) x (59 ¥ n = (49) x 37 M n = (49) x (83} M n = (49) x (1)
nE 83 x (1700 = (53) x 29} 00 = (53 x () Bn = (53) x @} n = (53) x (19) 0 n = (53) x (53)
n = (59) x {(29) 8 n = (59) x (23} ¥ n = (59) x (49) W n = (59) x (17} @ n = (59) x (43} W n = (59) x (11)
n=61x BNNn =60 x BB =61 x TN = 61) x @3)En = 61) x T M = (61) x (49)
n=(67) x @) 8n = (67) x 3100 = 67) x 23380 = (67) x (190 n = 67) x (100 = 67) x ()
n=x (MBn=@x@nla=@nx 6080 = @) x @300 = @10 x @GN0 = 71) x 89
n® (73 x 37 Wn = (73} x (79} 8 n = (73) x (A7) Wn = (73) x (31} B n = (73) x (89)Wn = (73) x (73)
n=x @ Pn = x@Nla=@Nx (1300 = N x 8 0n = 77 x 6900 = @7) x (47)
n = (79} x (49} 8n = (79) x (73} P n = (79) x (89} Wn = (79) x (7} Bn = (79) x (23)Wn = {79) x (31)
n® (83) x (T7)Wn = (83) x (89) W n = (83) x (37} Wn = (83) x (11} W n = (83) x (49) W n = (83) x (23)
n = (89) x (89} Mn = (89) x (83) W n = (89) x (79} W n = (89) x (77} W n = (89) x (73} Wn = (89) x (71)

n={23}Mod90 M n={29)Mod%0 | n={31)Mod90 Wl n={37}Mod%0 M n={a1)Mod90 § n={a3}Mod 90

n= (1} x 31} n
n= {7} x 43} n
n® (11} x (11} 8n
n={13)x 3N n
n= {7} x {23}8 n
" (19) x (11} 8n = (19} x (49 n
=23 x (13380 = (23} x (1)@ n = (23} x {29} = (23} x {37}
= {29) x {1) Bin = (29) x {29} @ n = (29} x {23} = {29) x {79)
= (31) x 59 8n = (31} x (1) §n = (31) x (7) = (31) x (71)
n n
n n
n n
n n
n n
n n
n n
n
n

(1} x (23)

= (1) x {29)
= {7} x (29}
=

= {1 x (47}
= {11} x (19}
= {13} x {23}
=Unx 0}

= (1) x (41}
= {1 x {83}
= (11} x (61)
= (13) x (17)
= (17} x (13}
" (19} x (73} Wn = (19) x (59)

= M x (19
= (1) x (53}
= {13} x {31)
= (1) x (29
= (19) x ()
= (23) x (41)
= (29} x (17}
= (31) x {13)
= (31 x 79)
= (@41} x (23
= @3) x (1)
= (7 x (89)
= (49) x (67}
= (53) x (1)
= (59) x (I
= (61) x (73)
= (67) x (49)
= g1 x (83)
= (73) x (61)

{11} x (43}

(13} x (71)
= (47} x (49)
= {19} x (77}
= {23} x (1}
= (29} x {7}
= (31) x (63}
= (37} x (59)
= (41} x (73}
= (43} x (11)
= (47} x {79)
= (49} x (17}
= (53} x (31)
= {59} x 37}
= (61) x (83)
= (67) x (89)
= {71} x {13}
= (73} x {41)
= {77} x (19}
= (79} x (47}
= (83} x (61}
n = (89} x (67)

= {37} x {47) = (37} x (13) =Qnx (1) = (37) x {23}
= (41) x (49} = @) x T1)8n = (41} x 47} 8n = (41} x (1)
= {43) x (53) =43 x = (43) x (49} ln = (43) x (47)
= (47} x 37} ln = (47} x (83} W n = (47} x {41} ln = (47} x (43)
= (49) x {41} = (49) x (19) = (49) x (43} Wn = (49) x (89)
= (63) x (43} = (83} x (77) = (53) x {89) = (63) x (67)
= {59} x {31} = (59} x {89} = (59} x {83} = (59} x {19}
= {61) x (89) = (61} x (61) = (61} x (67} ln = (61) x {11}
= {67} x (77} = (67} x (73) = (67} x (61} W n = (67) x (53}
=S x 9 W¥n = 71} x @) 8n = 71} x (1T} 00 = 71} x (31}
= {73) x {83) = (73) x (6T} fn = (73) x {19} /n = (73) x (7T}
= (77) x (67} ln = (77) x (63} W n = (77} x (11} Wn = (77} x (73)
= (79} x 71} fin = (79} x (79} ¥ n = (79} x {13} ¥n = (79} x (29}
= (83} x {73) = (83) x (4T} n = (83) x {59} = (83) x (T}
= {89) x (61} Min = (89) x (69} W n = (89} x (53} Min = (89) x (49)
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n = (1) x (47} = (1) x (49} = (1} x (53) = (1) x (59) = {1} x {61) = (1) x (67)
n = {7} x (71} =0 x M = {7} x (59) = (7} x (41} BN x (@73 =) x (61)
n= (M xENNn =) x @300 = 1 x 13fn = (1) x P n = 0 x NN = (1) x (47)
n= (13 x 65900 = (13 x @NMn = 13 x 000 = (13 x G330 = (13) x EDNn = (13) x (19)
n = (17} x (61} = (17) x (77} = {17} x (19} = (17} x (67) = {17) x (83) = (17) x (41)
n={19) x (83} 0n = (19) x 3N 0n = (19 x U 0n = (19) x @0l n = (19 x EHNn = (19) x (13)
n = (23} x (49} = (23} x (53} = (23} x (61} = (23} x (73) = {23} x (1) = (23} x (89)
n = (29} x {73} = (29) x {11} = {29} x (67} = (29) x (61) = {29) x (89) = {29} x (83)
n=ENxNNn = B0 x (19 0n = 31 x B30 = 31 x 8N n = 319 x B} n = 31) x B7)
n = {37} x {11} = {37) x (67} = (37} x (89} = QN x N = 37) x (43) = (37 x (31)
n=@1)x 600 = @1 x 83 n = @1 x @Yo = @) x (190n = @) x @3l = @1 x 00
n = {43} x (89} = {43} x (43} = (43) x (41} = (43) x (83) = (43) x (37) = (43) x (79)
n = (47) x (1) = (47) x (47} = (47) x (49) =@nx M = (47) x {53) = (4n x (1)
n = (49} x (23} = {49) x {1} = (49} x (47} = {49} x (71} = {49) x {49} = {49} x (73}
n ® (53} x (79} = (53) x (23} = (53} x (1) " (53} x (13) " {53) x (47} = (53) x (59)
n = (59) x {13} = (59) x (71} = {59} x (7} = (59) x (1) = {59} x {59) = {59} x (53}
n = (61} x {17} = {61} x {79} = {61} x (23} = (61} x (29) = {61} x {1} = (61} x ()
n = (67) x {(41) = (67) x (37} = (67) x (29} = (67} x (17) = (67) x {13} = (67) x (1)
n= {1} x {7} = {71} x (59} = {711} x {73} = (71} x {49) = {71} x (11} = {711} x (717}
n = (73} x {29} 73 x (13} = {73 x (11} = (73} x {23) B x 0 = (73} x (49)
n = {77) x {31} =N x (7} = {77} x {79} = (1) x (37) = {77) x {23) = (N x (11)
n = (79} x (53} = (79) x (61} = (79} x (77} = (79} x (11} = {79} x (19} = (79} x (43)
n = (83} x (19} = (83) x (83} = (83} x (31) = (83) x (43) = (83) x (17} = {83} x (29)
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n= (1) x (73}
M} x (23} n = (7} x (49)
U1 x GNfn = (11) x (23)

= (13} x (41} = {13} x {61)

= (17} x {73} = {17} x (89)

= (19) x (89) = (19) x (37}

=@y x 0 = (23} x {11}

= (29} x {49) = (29} x {(7T)

= (31) x (11} = (31) x (43}

= (37} x {53} = {37} x {19}

= (41} x {61} = (41} x {83}

= (43} x (77) = (43) x (31}

= (47} x (13} = (47} x {59}

5 (49} x (29) = {49) x (1)

= {53} x (37) = {63) x {71}

= (59} x {79} = (59} x (47}

s (61} x (41) = (61} x {13}

= (67} x (83} = (67) x {79}

= {1 x (1) = {71} x {53}

= {73} x (17} = {73} x (1)

= {77} x (43 n = 77} x (29)

= (79} x {59) = (79} x {67)

= (83) x (67} = (83) x {41)

= (89) x (19} N n = {89) x {17}

o x (11}
() x 0
(13} x {89}
= (17) x (31)
= (19) x (23}
= {23} x (19}
= (29) x (43}
= () x (1IN
= 371} x {41}
= (41} x (37}
= (43} x {29}
= (47} x {61}
= (49) x (53}
= (53} x {49}
= (59} x {73}
= (61} x (47}
= (67} x (711}
(71} x (67}
= {73} x {59}
={nx {1}
= (79) x (83}
= (83} x (79)

=M xn
= (1) x (49}
= {13} x {83}
= (7 x 81
= (19) x (71}
= (23} x (43}
= (29) x (31}
= (31) x (29)
=1 x (n
= (41} x {79}
= (43} x (23)
= {47) x {67}
= (49} x {11}
= (53} x (73}
= {59} x {61}
= (61) x {59}
= {67) x (47}

= (13} x {13}
= {(17) x (47}
= (19) x (61} n = (19) x (47)
= (23) x {23} 8 = (23} x (31}
= (29) x (T} {n = (29} x (37}
= (31) x (49} {n = (31) x (23}
= (37 x {7} fn = (37} x {29}
= (41) x (59} M n = (41} x (13}
= (43) x (73} {n = (43} x (71}
= @47 x (AN n = (47} x {19}
= (49) x (3}l n = (49) x (I}
= (53) x (83} ln = (53} x (61}
= (59) x {41} n = (59) x (67}
= (61) x {19} n = (61} x (53}
= (67) x (673 n = (67} x (59}
= (71) x {29} Mn = (71} x (43} = (71) x {19)
= (73) x (43} = (73} x {11} = (73) x {53}
=N xnHn= N x @Y in =N x O
= (79) x {1) fn = (79} x (17} = (79) x (41}
n = (83) x (1) = (83) x {13}
n = (89) x {7} = (89) x {1}
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Lastly, we conjoin the 36 digital root operations of modulo 30 factorization with the 24 x 24 modulo 90 multiplication matrix to
expose the beautiful ‘clockworks’ at the heart of factorization. The 576 dyads distribute evenly to 36 sets of 16:
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The 24 Sets of 24 = 576 Modulo 90 Factorization Dyads Organized by their Digital Roots (36 sets of 16 = 576)

for Composite Numbers Not Divisible by 2, 3, or 5 when framed:
n={1,7, 11,13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 49, 53, 59, 61, 67, 71, 73, 77, 79, 83, 89} Modulo 90.

Digital root1x1=1 Digital root1x2=2 Digital root1x4=4 Digitalroot1x5=5 Digital root1x7=7 I Digitalroot1x8=8
n=1(mod90) n=19 (mod20)fn=11(mod 290} n=29 (mod90)fn =13 (mod 20) n=31(mod90)§n=23 (mod90) n=41(mod 20)fn=7(mod 20) n =43 (mod20)§n =17 (mod 90) n =53 (mod 90}
ix1 1x19 1x11 1x29 1x12 1x31 1x23 1xd1l ix7? 1x43 1x17 1x53
19x19 19x1 19 % 20 19x 11 19 x 67 19 x a9 19x77 19x59 19x a3 19x7 19x53 19x17
3Tx73 3Tx 37 37x83 37 % 47 37x49 37x13 37 x50 37Tx23 ITx61 ITx79 37Tx71 37x380
73x37 73x73 73x4a7 73x83 T3x3 73Kk 67 73xa1 73x77 7IxT9 7ix61 73x89 73xT1
n =37 (mod 90) n =73 (mod 90) §n =47 (mod 90) n =83 (mod 90)fn = 49 (mod 90) n =67 (mod 90)§n =59 (mod 90) n =77 (mod 90} fn =61 (mod 90) n =79 (mod 90)f§n =71 (mod 90) n =89 (mod 90)
1x37 1x73 1x47 1x83 1xd49 1x67 1x59 1x77 1x61 1x73 1x71 1x 83
19x73 19x37 19x83 19 x 47 19x31 19x13 19x41 19x23 19x 79 19 x 61 19x 89 19x71
ITx1 ITx19 ITx11 ITx29 3T x67 Txn ITxTIT ITx4 T x4 Wx7 ITx53 17
73x19 73kl 73x 29 7ix1l 73x13 73x 49 7ix23 T3x59 Tin? 7ixa3 Tix1r 73x53

Digital root2x1=2 Digitalroot2x2=4 Digitalroot2x4=8 Digital root2x5=1 Digitalroot2x7=5 Digitalroot2x8=7

n =11 (mod 90) n=29(mod 90)§n =132 (mod 90) n =31 [mod 90)fin =17 (mod 90) n=53 (mod 90)@n =1 (mod 90) n =19 (mod 90)8n =23 (mod 90} n =41 (mod 90)@n=7 (mod 90) n=43 (mod 90)
11x1 11x19 11x83 11x11 11 x 67 11x13 11x41 11x59 11x43 11x61 11x17 11x53
29x19 29x1 29x47 29%29 29x13 29x67 29159 29x 4 29x7 29%x79 29x53 29x17
A7 K73 a7 x 37 a7 % 29 AT X 832 47 %21 47 % 49 A7 x 23 AT R T7 AT X 79 A7 K 43 47 %71 47 % 89
EESEY) B83IxT73 23 x11 83247 23x 40 B23Ix31 BIxTT BIx23 83 x 61 B3Ix7 83x 30 23Ix71

n =47 (mod 90) n =83 (mod S0)fn =49 (mod 90) n =67 (mod 930)fin = 71 (mod 90) n=8§9 (mod 50)@n =37 (mod 80) n =73 (mod 30)fn =59 (mod 90) n =77 (mod 90)fn =61 (mod 90) n = 7% (mod 90)
11 %37 11x73 11x29 11x47 11x31 11x49 11x77 11x23 11x79 11x7 11x71 11x89
29x73 29x37 20x11 20x 83 20x49 20x31 29x23 29x77 20% 61 20x43 20x 39 20x71
47x1 47x19 47 x 47 47x11 47x13 47 x 67 47 x4l 47 x 59 47x7 47 x 61 47 x 53 47 x 17
#3x19 #ixl 21x83 81x29 83 x 67 83x13 8359 #ixdl 8ix43 81x79 83x17 83x 53

Digital rootd x1=4

Digital rootd4 x 2 =

n=13(mod 90§ n =31 (mod 90)

n =17 {mod 90) n =53 (mod 50)

Digital rootd x4 =7

n=7{mod 9] n =43 (mod 90))

Digital rootd x 5=2
n =11 (mod 90) n =29 [mod 90)

Digital root 4 x 7 =1

n=1{mod 30 n=19(mod %0)

Digital root4 x8=5
n =23 (mod 90) n =41 (mod 50)

n=59 (mod 920} n=77 (mod 20)gn =37 (mod 90) n=72 (mod 90)fn =47 (mod 90) n =83 (mod 90)

n =61 (mod 90) n =79 (mod 90)

13x%1 13% 37 13x 29 13x11 13x49 13x31 1377 13x23 13%7 13x43 13x71 13x17
=73 31x1 =47 31x83 M x 67 M=x13 x4 I1x59 I x61 3x79 31x53 IMxT71
49 % 37 49% 19 49 % 83 x4 4913 49 x 67 49x59 49 %41 A9x79 49x61 49 %17 49x 89
67 x 19 6Tx 73 67 %11 67 x 29 67 x 31 67 x40 67 x23 6T X 7T 67 x43 6TxT 67 x 89 67Tx53
n=49 (mod 90} n =67 (mod 30)fn =71 (mod 30) n =89 (mod 50)fn =61 (mod 90) n =79 (mod 90)fn = 47 (mod 30) n =83 (mod 90)fn =37 (mod 30) n =73 (mod S0)fn =59 (mod 90} n =77 (mod 30)§
13x73 1319 13xa7 13x83 13 x67 12x132 13x59 13x41 13x79 13x61 13 w53 13x 80
3x19 I1x37 I1x11 3x29 31x31 31x40 3 xT7 31 x23 Ix7 31x43 31x 89 3 x17
49x1 49x73 49 x 29 49x11 49 x 49 49 x 31 49x 23 49 x 77 49x43 48x7 49 x71 49x 53
67 % 37 67wl 67 x 83 67 x 47 6713 67 x 67 67 x41 67 %59 67 x 61 67 x 79 67 w17 67k 71
Digital root5x1=5 I Digital root5x2=1 Digital root5x 4 =2 Digital root5x5=7 Digital root5x7=8 Digital root5x8=4
n =23 (mod 90 n =41 (mod 90)f§n =1 (mod 90) n =19 (mod 30)@n =11 (mod 90) n=29 (mod 0)fn =7 (mod 90} n =43 (mod 90)@n =17 (mod 20) n =53 (mod 90)fin =13 (mod 90) n =31 (mod 90)
23x1 23x37 23x47 23x83 23k 67 23x13 23x59 23x4 23x79 23x61 23xT1 23x17
Ax73 41x1 ANx11 A %29 MAxN A x4 N7 Mx23 MNx7 MNx43 41x53 Mxn
5O x 37 5O x 19 50x 29 50x11 59x49 50x31 59x23 59x 77 59x43 59x7 59x17 59 x 89
TTx19 FEEXE] T7 %83 TIx a7 Tixld TT 67 TTxd1 TTx59 TIx6E1 Tix79 TTx89 TTx53

n =71 (mod 90) n =89 (mod 90)

n =49 (mod 90) n =67 (mod 90)

23x73 23x19 23x20 23x11 23 x40 23x31 23IxT7 23Ix23 23x7 23x a3 23x53 23x 89
a1 x19 Al x3I7 41 x 47 41 x 83 41 x 67 A1 x13 x4l 41 x59 A1 x 61 AMx7 a1 x 89 A x17
Soxi 59x73 Sox 83 59 x 47 50x13 59 x 67 50x 59 Sox41 S0x79 59 x 61 S9xT71 S59x53
TTx3r a1l Trx11 Tix29 ITx31 TTx49 Tx23 mxrn Hxa3 w7 Tx17 Txi
Digital root 7 x1=7 Digital root7x2=5 I Digital root 7 x4 =1 Digital root 7x5=8 Digital root 7 x7=4 Digital root 7 x8=2
n=7(mod%0] n=43(modS0)gn=23 (mod9%0) n=41(mod 20)gn=1{mod 90] n=19 (mod S0)gn =17 (mod 20) n =53 (mod S0)gn =13 (mod 90) n =31 (mod 90)8n =11 (mod 90) n =29 (mod 50)
Ixl fx19 Tx29 Tx83 fxl3d Fwol x4l Tx59 TxT9 Tx43 fx53 x17
43 %19 43x1 43x11 43I x 47 43 % 67 43x13 43 %59 A3 x41 4361 3x7 43 x 89 43x53
61x37 B1x73 61 x 83 B1x11 61x31 61 x 49 61x77 Blx23 61x43 61 %61 61x17 61 x 89
Tox73 T9x37 19x47 79x 29 79 %49 7ax 31 7ax23 1ax7Ti fanv Tax79 79x53 19x71
n =61 (mod 80) n =79 (mod 90)fn =58 (mod 90) n =77 (mod 90)§n = 37 (mod 90) n =73 (mod %0)fn =71 (mod 90) n =89 (mod S0)§n =49 (mod 90) n =67 (mod %0)fn =47 (mod 90) n =33 (mod 90)
Tx23 Tx37 Tx47 Txil Tx3l Tx4s Tx23 Tx77 x7 Tx61 Tx71 Tx89
43x 37 43x73 43x13 43x29 43x 49 43x 31 4377 43x23 43x43 43x 79 43 x 89 43x71
Glxl G1x19 61x29 61 x 47 61 x 67 61x13 Glxdl 61 x59 Glx79 B1x7 61x17 61x53
F9x19 Tax1 79 x 11 TIx B3 T9x13 79 x 67 749 x 59 79 x4 79 x 61 7o x 83 T9x53 Tax17
Digital root8x1=8 Digital root8x2=7 ' Digital root8 x4=5 Digital root8x5=4 Digital root8x7=2 Digital root8 x 8 =1
n=17 (mod 90) n=53 (mod 90)fn =7 (mod 90) n =43 (mod 90)fn =23 (mod 90) n =41 (mod 90)fn =13 (mod 20) n =31 (mod 90)§n =11 (mod 90) n =29 (mod 90)8in =1 (mod 90) n =19 (mod 90)
17x1 17x19 17x11 17x 29 17 x 49 17x13 17 x 59 17x23 17 x 43 17x7 17x53 17x17
53x19 53x1 53x29 53x11 53x31 53 x 67 53xdl 53x77 53x7 53x43 53x17 53x53
T1x37 Mx73 T1x47 71 x83 71x13 Mx31 J1x23 Mxa 7x61 Mx79 Mx71 M x89
BOxTI 89 x 37 a9x 83 B9 x a7 36T 80 x 49 BIx 77 B9 x50 80w 79 B9 x 61 89 x 89 B9x71
n=71(mod 90) n =89 (mod 90)§n =61 (mod20) n=79 (mod90)fn =59 (mod 90) n =77 (mod 20)@n =49 (mod 20) n =67 (mod 20)§n =47 (mod 90) n =83 (mod 90)fn =37 (mod 90) n =73 (mod 90)
1Tx73 17 %37 17 x 83 17w a7 17 %67 17x31 1777 17x41 17%61 17179 17x71 17x 89
LIN3T L3Ix73 L3Ixna7y LINE3 L3xls E3Ix 49 L3Ixn23 53Ixn50 L3INT9 B3Ix6l CINED 53x71
Jix1l T1x19 Tix11 T1x29 Tix49 T1x 67 J1x59 Mx77 Tix? T1x43 Tx17 T1x53
BOx19 BOx1 B9 x 29 B9 x11 89 x 31 B9 x13 B9 x 41 B9 w23 9 % 43 BOx7 B9 x 53 B9 x 17




From Vedic Square to the Digital Root ‘Clockworks’ of Modulo 90 Factorization

These digital root and modulo 90 dyadic patterns expose the profoundly beautiful symmetries and ‘initial conditions’
that ultimately determine the distribution of all prime numbers > 5.

And if you’re asking, “How do you account for the first three primes: 2, 3, and 5?” The simple answer is that they and
their primorial, 30, determine the structure within which factorization algorithms operate. Nor have 3, 6, and 9
disappeared from the scene: They are also present structurally as the digital root of modulo 30, 60, 90 cycles, and
perhaps more profoundly in the form of rotating symmetry groups: equilateral triangles with vertices {1,4,7} and {2,5,8}
that combinatorially rotate the vertices of equilateral triangle {3,6,9}, while the “trinity of triangles” rotate within a 9/3
star polygon in 24 period-24 cycles. 24% = 576.)

Regardless, the beating heart at the center of these patterns is the Vedic Square.
Go figure.
The Guerrilla Arithmetician
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