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m=2n=7058823529411764 will contain the same digits. Moreover, we can cut n into two section
n=bd with b=3529411764 and d=705882 such that m contains the same sections in reverse
order: m=db.
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Dr. Zoltan Istvan Szabo

[ INTRODUCTION

If we multiply the number n=3529411764705882 by 2, then the result
m=2n=7058823529411764 will contain the same digits. Moreover, we can cut n into two
section n=bd with b=3529411764 and d=705882 such that m contains the same
sections in reverse order: m=db. N

Furthermore, if we cut n into two sections of the same length, then the sum of
these sections is

35294117
64705882

99999999
The same applies to m:
70588235
29411764
99999999
Interestingly, n and m contain each decimal digit twice, expect the multiples of
3; 0, 3, 6 and 9 appear only once.
Surprisingly, one can continue to multiply
N=m=7058823529411764 by 2, and a similar rule can be observed.
N can be divided into three sections N=B9D with
B=705882352 and D=411764, while the number
M=2N=14117647058823528 contains B and D in reverse order.
More precisely, M=2N=1DB8, where the sum of the first and the last numbers
gives the “middle” number of N (1+8=9).
On the other hand, M can be divided into two parts the sum of which is

141176470
+ 58823528

199999998

The sum of the digits which are different from 9 is 1+8=9.

Interestingly, some regularity can be noticed if we continue to multiply
n=M=14117647058823528 by 2. N can be divided into five sections: n=1b8d8, and its
double as well: -

m=2n=28235294117647056=2d9b6, where b=411764705 and

Author: University of Botswana Gaborone, Botswana. e-mail: szazol@yahoo.com

© 2017 Global Journals Inc. (US)

Global J()urnal of Science Frontier Research (F) Volume XVII Issue IV Version I E Year 2017



Global Journal of Science Frontier Research (F) Volume XVII Issue IV Version I E Year 2017

d=82352. The “middle” number 8 in n is the sum of the first and the last numbers of
m(2+6=8), and the “middle” number 9 in m is the sum of the first and the last numbers

of n(1+8=9).
Furthermore, we can cut m into two sections the sum of which is
282352941
T 17647056
299999997

The sum of the digits which are different from 9 is 2+7=9.

We can continue doubling the number m just obtained and, very much
surprisingly, the interesting feature of the previous numbers can be observed in many
more steps. We can describe these interesting properties of those numbers as follows.

In each step, we multiply the number n by 2 to obtain m=2n. the numbers n and
m can be divided into five sections as follows:

n=abedc m=pdqbr
such that a+c=q and p+r=e

(i.e. the middle section of m is the sum of the first and the last sections of n, and
conversely). Thus, the numbers n and m(=2n) can be written in the form

n=a b(p+r)d c m=p d(a+c)b r.

On the other hand, n can be divided into two parts the sum of which has the form
K999....99L

with K4+L=99...9. The same applies to m.

This formal description applies to our first few steps too, provided empty sections

are allowed.
In the first step, when n=3529411764705882, we had b=3529411764 d=705882
a=e=c=p=q=r=K=L=empty section B N
In the second step, when n=7058823529411764, we had b=705882352 d=411764 e=9
p=1 r=8 a=c=q= K=L=empty -
In the third step, when n=14117647058823528, we have b=411764705 d=82352 a=1 e=38
c=8 p=2 q=9 r=6 K=1 L=8 (since 141176470

58823528

199999998).

Let us shorten the description of some further steps as follows. In each step, we
will write down the values of the following sections (in this order):

(n=) abedc two sections of n
(m=) pdqbr the sum of which is
“almost” 99...99

(In addition, in steps 4 and 5, the connections between sections are denoted by arrows.)

Step 4. S>> > > 52—

|

2 / 823529411 7 64705 \6 —>—> 282352041
v — v 17647056
¢ 5 64705 8 823529411 2 ¢ 209999997
| | Vo (249=9)
PP 2
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

>>p > 11124 ¢ttt

:—4— 5 64705882 35 29411 2 _'_1 564705882
T 35294112
i 11 29411 7 64705882 24 i 599999994
” l (5+4=9)
*—»—»—»—»—»—» 542 ¢ttt
11 29411764 70 5882 24 1129411764
22 5882 35 29411764 48 + 70588224
1199999988
(11+88=99)
22 5882352 941 1764 48 2258823529
45 1764 70 5882352 896 T 41176448
2299999977
(22+77=99)
45 1764705 882 352 896 4517647058
90 352 941 1764705 792 T 82352896
4599999954
(45+54=99)
90 3529411 764 705 792 9035294117
180 705 882 3529411 584 64705792
9099999909
(90+09=99)
180 7058823 529 11 584 18070588235
361 411 764 7058823 168 T 29411584
18099999819
(180+819=999)
361 411764 7058 823 168 36141176470
722 823 529 411764 6336 t 58823168
36199999638
(361+638=999)
722 823529 4117 64 6336 72282352941
1445 64 7058 823529 2672 17646336
72299999277
(722+277=999)
1445 647058 8235 29 2672 144564705882
2891 29 4117 647058 5344 35292672
144599998554

(1445+8554=9999)
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289129411764
+ 70585344

289199997108
(2891+7108=9999)

578258823529
+ 41170688
578299994217

(5782+4217=9999)

1156517647058
+ 82341376

1156599988434
(11565+-88434=99999)

2313035294117
+ 64682752

2313099976869
(2130+76869=99999)

4626070588235
T 29365504
4626099953739

(46260+4-53739=99999)

9252141176470
+ 58731008
9252199907478

(92521+07478=99999)

18504282352941
+ 17462016
18504299814957

(185042+814957=999999)

Step 14. 2891 294117 6470 58 5344
59782 58 8235 294117 0688
Step 15. 5782 58823 52941 17 0688
11565 17 6470 58823 41376
Step 16. 11565 1764 705882 3 41376
23130 3 52941 1764 682752
Step 17. (From this step, section d becomes empty.)
23130 3529 411764 empty 682752
46260 empty 705882 3529 365504
Step 18. 46260 7058 823529 empty 365504
92521 empty 411764 7058 731008
Step 19. 92521 4117 647058 empty 731008
185042 empty 823529 4117 462016
Step 20. 185042 823 5294117 empty 462016
370085 empty 647058 823 4924032
Step 21. 3700856470588234924032 x 2=

=7401712941176469848064
and the amazing rule breaks up at this step.

But we can go to the opposite direction: If we divide our original number
3529411764705882 by 2, then we get 1764705882352941. Interestingly, the well-known

regularity occurs in this, say,

1764705882 352941
352941 1764705882

Step 0.

© 2017 Global Journals Inc. (US)

17647058

82352941
99999999

Notes



Notes

Unexpectedly, if we continue dividing by 2 and leave the decimal points, then we

obtain the series of numbers with remarkable regularity:

Step -1. 882352041 1764705
1764705 882352941

Step 2. 4 411764705 882352 5
882352 9  AL1764705

Step 3. 22 05882352 O 41176 25
4 41176 47T 05882352 5

(In Steps 0 and -1,
[like in step 1];

a=e=c=p=q=r=K=L=empty section

in step -2, e=p=r=empty
[in some sense, this is a mirror image of step 2J;
In step -3, there is no empty section.)

In the next step, # -4, the rule breaks up.
Let us mention here some other interesting facts.
In the original number 3529411764705882,

the number of digits is 16 = 2x2x2x2, and

the sum of digits is 72 = (242+2+2) x 9.

I 88235294
11764705

99999999

441176470
T 58823525
499999995
(4-+5=9)

2205882352

i 94117625

2299999977
(22+77=99)

If we now consider the “positive” step only, then the regularity practically breaks

up, when the section d disappears, i.e. after 16 steps!

If we started the entire calculation at step -3 with the smallest number of our
series 220588235294117.625, then the discovered rule would stop after 24=2x2x2x3

steps.

Actually, the prime factors of our original number are 2 x 3°x 11 x 73 x 101 x
137 x 5882353. Surprisingly, the last prime factor almost occurs in the original number

3529411764705882. In fact, the last four positions and, when rounded to 353, the first

three positions contain that factor.

Interestingly, each odd prime factor and its odd neighbour

3 , 5
11, 13
71, 73
101 , 103
137 , 139

5882351 , 5882353 from TWIN PRIMES.
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If we multiply the number n=3529411764705882 by 2, then the result
m=2n=7058823529411764 will contain the same digits. Moreover, we can cut n into two
sections n=bd with b=3529411764 and d=705882 such that m contains the same
sections in reverse order: m=db. o

Furthermore, if we cut n into two sections of the same length, then the sum of
these sections is

35294117
64705882

99999999

The same applies to m:

i 70588235
29411764

99999999

Interestingly, n and m contain each decimal digit twice, except the multiples of
3;0, 3,6 and 9 appear only once.

Surprisingly, one can continue to multiply
N=m=7058823529411764 by 2, and a similar rule can be observed.
N can be divided into three sections N=B9D with
B=705882352 and D=411764, while the number
M=2N=14117647058823528 contain B and D in reverse order.
More precisely, M=2N=1DBS8, where the sum of the first and the last numbers
gives the “middle” number of N (1+-8=9).
On the other hand, M can be divided into two parts the sum of which is

141176470
T 58823528
199999998

The sum of the digits which are different from 9 is 1+8=9.

Interestingly, some regularity can be noticed if we continue to multiply
n=M=14117647058823528 by 2. n can be divided into five sections: n=1b8d8, and its
double as well. -

m=2n=28235294117647056=2d9b6, where b=411764705 and d=82352. The “middle”

number 8 in n is the sum of the first and last numbers of m (2 + 6 = 8), and the
“middle” number 9 in m is the sum of the first and the last numbers of n(1+8=9).
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