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CHAPTER 3

Decisive solution to the problem of forming tables
concerning divisors of composite numbers by
regular loops in arithmetic progressions and

successive cycles
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Forming the "H.M"* tables using regular loops in arithmetic
progression

Forming a decisive solution for the problem of defining the prime factors of composite
numbers and recognition of prime numbers using the table, 3 tables will be designed and
described.

Each one of these tables has special quality, so that they can be formed by numbered
order loops with out division. Now we will explain every one of these tables.

3.1. "H.M" matrix table (zero and one) for recognizing
prime numbers and divisors of composite numbers

For forming this table we write odd numbers in one row and write the prime number in
a column on paper. According to division law, we form a matrix of "1" and "0", with this
condition that if each row number is divisible to column numbers, we put "1" in their
junction and if not divisible we put "0" in their junction. In this case, a matrix of "1" and
"0" will be formed so that if in each column only "1" exists , that number is prime, and if
in each column concerned to row number, there are more than one "1", that number is
composite. This table is very reliable and it is programmable by computer and in this
table all of the considered number’s factors are determined, because the number "1" will
be repeated in the number of factors of a supposed number.

1. H.M: author’s works.
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Table —H.M (1)
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3.2."H.M" Loop table for recognizing prime numbers and divisors of

composite numbers

This table consists of one general columns and one general row. This table gives the
factors of each composite number which is coprime with 2, 3 and 5. We know that prime

numbers are ended to the numbers 1,3,7,9.

In the table there are 4 general loops

according to unit digit of each prime number. In this table only unit digits are as loops.
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The loops are formed as below:

(7) Loop of prime numbers that is ended to digit "7":
(9-3-7-1-5)

L oll alf 3| bj[ 7][ c[ 1f[ dl 5] ef
(11) Loop of prime numbers that is ended to digit "1":
(1-3-5-7-9)

L 2l ol 3l alf sI[ ri[ 7[[ sl of t]

(13) Loop of prime numbers that is ended to digit "3":
(9-5-1-7-3)

L 9l mi[ s{[ nff aff k{[ 7][ uf[ 3[[ v]

(19) Loop of prime numbers that is ended to digit "9":
(1-9-7-5-3)

L 1il fil ol off 7] Al si| LIl 3{ wj

3.2.1. Note

For the next prime number, the distance between two numbers of each loop will
increase. In the main row, unit digit is not written and we put the symbol [J instead of it.
Instead of [J, every digit of this column can be located. For identifying the factors of a
composite number, it is enough to look at the number of one— digit number of its column.

Prime factors of that composite numbers are determined from junction of repeated
number of its column with row of prime number.

If in the column of a supposed number, there is not any one-digit number, that number
is a prime number with digit of this number.

3.2.2. Attention

We can continue this table with loops as much as we want and find table of factor of
numbers (tables are in 10-aced from).



Table - H.M (11)

S| [Rle B |~y]w]|=
7 5 430
1 17 | 440
9 5 1 5 39 | 450
9 5 |460
5 3 17 | 470
1 3 39 | 480
3 5 7 5 |490
7 17 |50
3 7 1 39 | 510
9 7 5 5 |520
3 9 9 171530
39 | 540
1 9 3 5 |550
1 1 7 17 | 560
5 39 | 570
9 5 3 1 5 | 580
5 5 17 1590
5 9 39 | 600
1 5 |610
1 7 9 7 3 17 | 620
7 7 39 | 630
9 5 | 640
1 17 | 650
7 5 3 3 5 39 | 660
1 9 5 | 670
9 17 | 680
7 3 3 39 | 690
3 7 5 |700
E] 5 5 17 | 710
1 39 | 720
1 7 5 5 | 730
1 1 9 17 | 740
9 9 39 | 750
5 7 3 5 | 760

Note: The black parts are loops.

V| B |R[&[E w | ©
9

5 10

17 | 20

39 | 30

5 40

17 | 50

39 | 60

5 70

17 | 80

39 | 90

5 |100

17 | 110

1 39 | 120

5 |130

3 17 | 140

39 | 150

9 5 5 |160

17 | 170

7 39 | 180

5 5 1190

9 17 | 200

39 | 210

1 5 | 220

1 17 | 230

7 39 | 240

3 5 | 250

17 | 260

3 5 39 | 270

9 5 | 280

9 7 17 | 290

39 | 300

9 5 |310

3 5 17 | 320

39 | 330

1 5 |340

7 1 17 |30

1 3 39 | 360

7 5 | 370

5 17 | 380

9 1 39 | 390

3 7 5 | 400

17 | 410

5 9 9 39 | 420

46



47

3.3."H.M" Loop-cyclic table for recognizing prime numbers and divisors of
composite numbers

This table has 9 rows that the distance of every two successive rows is "10". And the
columns are added in the cycle of (+90). In this table row loops appear as column loops.
For every 90-cycle one or two columns of prime numbers will be added. In the first
column, numbers are as 10, 2[1, 3, ..., 90 that if every digit in its row doesn’t exist in
mentioned cycle that number is prime, and whenever a number is repeated several time in
a row, in fact, the mentioned number has factors as that number.

3.3.1. Attentions

Loops are in column form and it will repeat as the previous form.
For example, for number 7 in this table:

(Loop 1) (Loop 2)

OINjw | ool

O INlw|IL oo

For writing these numbers, it is enough to repeat the mentioned loops.

3.3.2.

We calculate residual of every number at first with "90" and we determine unit digit in
its column.
3.3.3.

It is obvious that the row is determined from the congruence:

90
M=r

and we can calculate the column related to this cycle from H {%JH. This is the

briefest, fastest and the most reliable table for writing and to continue that it is enough to
consider the cycles and loops.
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3.3.4.

In general for determining the number "M" from the table loop-cycle it is enough to do
the following division:

M| 90

q
N_

r

In this case, the number " H =q+1" shows cycle and "r" shows the row related to "M".

For example, the number "M =983"" is equivalent with the couple
M = (11, 8®). Because the number "3" is not in the 8" row of the 11" cycle, so, the
number "983" is prime.

983 90
10 ,H=0q+1=10+1=11 (11: number of cycle)
—900 r=8®  (8: number of row)

8®



Table Loop-Cycle-H.M (111)
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+90 +180 +270 +360 +450 +540
Cycle 1 Cycle 3 Cycle 4 Cycle 5 Cycle 6 Cycle 7
3 7 3 3 711 3 1] 13 7 13 13|17 19]23| 3 71113171923
10 5 5 5 5 1 7 5 3 9 1
20 147 1 |17 171319 17 7109 5 5 71711 1
30 |39 5 |39 3917 39 9 1 39 5
40 5 9 5 5 5 9 3 3 5 1 3 5 1
50 |17 17 1711 1 17 5 7 171 5 5
60 |39] 3 |39 3915 39 9 3 39195
70 5 7 5 5 9 3 5 1 7 9 5 1
8O |17 17 17 17 111 9 17137 9171
90 39| 1 ]39 39] 3 5 39 3 5 39| 7 7
+630 +720 +990
Cycle 8 Cycle 9 Cycle 12

317 13 3|71 17|19 3|7 3 2329|313 |7 |11|13)17]19]23]|29|31
1] s 5157 1 5 5 511111 7
201171 1719 1 171 3 17 17| 5 5
30 |39] 5 3 39 9 39| 7 39 3919|373 3
40159 513 5 5 5 3 5 5
50|17 9 1717 9 1711 17 7 171315 5
60 |39] 3 39 1 395 39 1139)7 3|7
7aO)s |7 511 9 5]9 5 5 7
8O |17 5 171513 17 17 9 1711 9 3
90 |39 1 39| 9 7 39| 3 39 39159 3|1 5

Note: The black parts are loops.




