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Abstract To prove the famous Riemann hypothesis, that the real part of the root is always exactly equal to 1/2, a
series of 500 and the other prime numbers has been converted from decimal to binary number system. At the same
time was a clear non-trivial zeros. Any prime number can be represented as quantized into binary digital signal.
Quantization step to not dilute a number of prime numbers is 1. Number of levels (binary digits) depends on the
power of the quantized number of primes. As a result, we get two types of zeros - the trivial and nontrivial. Capacity
of a finite number of primes must be taken based on the completeness of block incidence matrix. Average statistical
indicator is a binary number, and influencing variable - itself a prime number. The binary representation allows to
visualize and geometric patterns in the full range of prime numbers.
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1. Introduction

The decimal number system in areal density inferior to
many other systems of notation, but in convenience and in
the force of habit in the frequency of use of man at the
time of 02.07.2011 superior to other number system (from
the Internet).

The binary number system for a number of primes
should be the effective positioning system. It has only two
whole numbers: 0 and 1 [1].

2. Quantization of a Simple Number

Any prime number can be represented as the quantum
of the binary system of the sampled signal. In the
quantization of the entire range of the signal is divided
into levels, the amount of which shall be represented in
the numbers of a given digit capacity [2]. The distance
between these levels is called the quantization step, and it
is equal to 1 is not for the diluted number of primes. The
number of levels (bits of the binary notation) depends on
the power of the quantized number of primes.

500 prime numbers. We take a number of primes
a(n)={2,3,5,...,.357} at n={,2,3,..,500} . Table 1
shows the fragments of quantization on the boundary
crossings (frames) between the discharges i, of the binary

system. Given on the left i of the decimal system.

Has long been known that the numbers that grow
naturally, for example, such as powers of two, would, of
course, absurd to look for an instance, surpassing all
known. For simple numbers is making enormous efforts to
do just that. Primes were factorization, i.e. expansion in
numbers and multipliers with large powers of two. It is

this passion and are not allowed mathematicians to use the
binary system for the analysis no multipliers of the prime
number, and quantized in binary terms.

3. Prime Properties

The hierarchy we consider several basic properties.
1. Any simple contains the number of bits i, =1,2,... of

the binary system and components
aj, (n) = 221, (1)

2. Any prime number is the sum of the components of
the given matrix incidence

a(n) = ¥ &la.ma, (M) = 3 5, m227, @

ip=1 ip=1
where &(ip,n) - is the incidence matrix, and always

&(ip,n) =0v1. For an infinite-dimensional of a number

of primes have levels of quantization or area of digits in
the binary system i, = (1,0).

An example of calculations by formula (2) is given in
Table 2.

As a result, we get two types of zeros - the trivial and
nontrivial. The first are located, as seen from the two
tables on the left to the vertical 1 in each block. A
nontrivial zeros are located within a two-column with 1,
where the left column 1 is shifted by blocks with the
increase in prime number. In Table 1 the trivial zeros are
shown empty cells.

3. The number of non-trivial zeros tends to infinity,
because a number of quantization levels also tend to
infinity in the conditions of n—>w , a(h) > and

i2 = (1, OO) .
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Table 1. A number of prime numbers in decimal and binary number systems

61

The category of the number i2 of binary numbering system (quantization
. s . level)
Power series Digit Order of the prime | Prime number ™5 T 77 | 10 | 9 8 [ 76 [5]4]3]2]1
7(x) number i, number N a(n) T ]
The value of the part %, (n) =227 of the prime number on the level
2048 | 1024 | 512 | 256 | 128 | 64 | 32 | 16 |8 |4 |2 | 1
1 1 2 110
4 1 2 3 111
1 3 5 11011
1 4 7 111]1
2 5 11 1]0]1]1
2 6 13 1(1]0]1
2 7 17 1 1]0[0]|0]1
2 8 19 1 J]0jO0|1]1
2 9 23 1 ]0j1]1]1
2 10 29 1 |11(1]0]1
2 11 31 1 111 ]1]1
25 2 12 37 1 0O j0]1]0]1
2 13 41 1 0 [1]0]0]1
2 14 43 1 0 [1]0]1]|1
2 15 47 1 0O [1]1]1]1
2 16 53 1 1 ]0j1]0]1
2 17 59 1 1 |11(0]|1]1
2 18 61 1 1 ]1]1]0]1
2 19 67 1 0 0O j0jJO]1]1
2 20 71 1 0 0O j0oj1]1]1
3 30 113 1 1 1 1]0[0]|0]1
168 3 31 127 1 1 1 11111
3 32 131 1 0 0 0 j0JO0O]1]1
3 33 137 1 0 0 0 [1]0]0]|1
3 53 241 1 1 1 1 ]0j0]|0]1
168 3 54 251 1 1 1 1 ]1]0]1]1
3 55 257 1 0 0 0 0 [0]0]O]1
3 56 263 1 0 0 0 0O joj1]1]1
3 96 503 1 1 1 1 1 ]o0j1]1]1
168 3 97 509 1 1 1 1 1 ]1]1]0]1
3 98 521 1 0 0 0 0 0 [1]0]0]|1
3 99 523 1 0 0 0 0 0O [1]0]1]1
4 171 1019 1 1 1 1 1 1 ]1]0]1]1
1229 4 172 1021 1 1 1 1 1 1 |11(1]0]1
4 173 1031 1 0 0 0 0 0 0O joj1]1]1
4 174 1033 1 0 0 0 0 0 0 [1]0]0]1
4 308 2029 1 1 1 1 1 1 0 [1]1]0]1
1229 4 309 2039 1 1 1 1 1 1 1 |]0f[1]|1]1
4 310 2053 1 0 0 0 0 0 0 0 (0]1]0]1
4 311 2063 1 0 0 0 0 0 0 O [1]1]1]1
4 496 3541 1 1 0 1 1 1 0 1 |]0[1]0]1
4 497 3547 1 1 0 1 1 1 0 1 ]1]0]1]1
1229 4 498 3557 1 1 0 1 1 1 1 0O j0]1]0]1
4 499 3559 1 1 0 1 1 1 1 0O j0oj1]1]1
4 500 3571 1 1 0 1 1 1 1 1 |]0[0|1]1
Table 2. A number of prime humbers (fragment) in decimal notation
The ) The category of the number i2 of binary system of calculation
order n | Prime 12 | 11 [ 10 | 9 | 8 [ 7 [ 6 | 5 [ 4 | 3 2 1
of the number 1
prime a(n) The value of the part &, (n) = 2'27" of the prime number
number 2048 1024 512 256 128 64 32 16 8 4 2 1
1 2 0 0 0 0 0 0 0 0 0 0 2 0
2 3 0 0 0 0 0 0 0 0 0 0 2 1
3 5 Trivial zeros 0 0 0 0 0 0 4 0 !
4 7 0 0 0 0 0 0 4 2 1
5 11 0 0 0 0 0 0 0 0 8 0 2 1
6 13 0 0 0 0 0 0 0 0 8 4 0 1
7 17 0 0 0 0 0 0 0 16 0 0 0 1
8 19 0 0 0 0 0 0 0 16 0 0 2 1
9 23 0 0 0 0 0 0 0 16 0 4 2 1
10 29 0 0 0 0 0 0 0 16 8 4 0 1
11 31 0 0 0 0 0 0 0 16 8 4 2 1
12 37 0 0 0 0 0 0 32 0 0 4 0 1

Note. The beginning (rapper) of each block of prime numbers shown in bold.
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4. When the first digit i, =1 of the binary number
(Table 1) for the conditions n=1 and a(n)=2 is the
incidence of &(i,n) =0, and for some non-critical primes
P ={3,5,7,11,13,17,...} incidence is equal to &(i,,n) =1,
where throughout the n=(2,0) and a(n)=(3,x) .
Critical primes require a separate study.

5. For non-critical primes n=(2,%) and a(n) = (3,)
will be adequate findings obtained on a finite number of
a(n) ={3,5,...,3571} at capacityn={2,3,...,500}.

4. Mathematical Landscape

In a remarkable series of films «De Code» (19.07;
26.07 and 08.02.2011) leading Mark Dyusotoy shows a
graphical picture three-dimensional "mathematical
landscape" Riemann zeta function. All pay attention to the
non-trivial zeros on the critical line. They are already
counted several trillion.

But we are attracted to this in the landscape of another -
steep slopes rising at the approach n — 0. Alignment of
the binary system are infinitely high "mountain” makes
projections of equal height, equal to one. Figure 1 shows a
three-dimensional graph, for clarity, built only in the part
of one block of 20 primes.

In Figure 1 appears a certain ceiling from units, except
"floor" from the nontrivial zeros. Between them there is an
unknown relationship. Then a super Riemann surface, due
to the presentation of complex numbers, converted to a
double-layer "cake".

Binary number z
ooooooooD

A0 e i B 0 ] 00—

Figure 1. Mathematical landscape fragment of Table 1of the 20 prime
numbers from 1031 to 1163

Have to consider these two layers along (in the order of
simple numbers) and across (per grade i, ). For the

analysis we introduce a parameter - the binary number
Z, that takes real values.

5. Binary Number along the Row

For the analysis of the data in Table 1 were taken only
whole blocks of the incidence matrix, i.e. without trivial

zeros. For the column i, =1 will delete the first row and
then we get z, =1. This is the "mountain”, from which in

the transverse direction there will be non-trivial zeros. The
fact that z, =1 the condition is unchanged for all infinite-

length a(n) = (3,) , let us consider in another article.

Table 3. Effect of discharge

Digit number i, Fact Tz(ﬁ
1 1
2 0.51000
3 0.50402
4 0.50605
5 0.48988
6 0.492801
7 0.51452
8 0.03518
9 0.54036
10 0.51117
11 0.60366
12 1

For a(n) =(2,500) (except i, =1) have average values
(Table 3).

6. Effect of Discharge i,

After the identification of stable laws for 500 lines
(without i, =12 ) was obtained (Figure 2) model

7, = 7,38981exp(-2, 69622i,3%%")
. (577022
+0,00069615i,2673% cos| 72/ (_0,11402i21,38683]
+5,45805
+0,50080 exp(L, 3651310 iy 78040) 3
+5,47011-10°i,%%%40% exp(-1,16267i,"002%) x
xcos(riy / (2,01814—0,054438i,°9°%°) — 0, 26842)

In a four-distribution model, of the distribution of the
average value of the binary number of the first component
is the law of exponential death (of the slope of the
landscape), and the second - the law of exponential growth,
starting from the third digit binary number system. Then,
additional oscillatory disturbances produce two waves of
adaptation.

r=1.00000000

0Mi.......................
0.0 2.0 4.0 6.0 8.0 10.0 12.0

Figure 2. The graph of the formula (3)
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The first of these is the increasing amplitude, and shows
that if i, >3 half the amplitude of the binary number is
increasing by the law of exponential growth.

The second wave through a discharge i, will be close
to zero. The picture changes completely with further
increase in number of primes.

The maximum relative error of formula (3) at i, =11 is

100 x 2.47674e-005 / 0.60366 = 0,0041 %. At the same
time schedule is very similar to the Riemann zeta-function.

7. Blocks of Prime Numbers

Computational experiments showed that the power
series should be taken based on the completeness of the
block incidence matrix. For example, take the block
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Comparison showed a significant power series of prime
numbers, whose serial number has only secondary
importance. The indicator is average statistical (but not the
arithmetic mean) binary number, and the explanatory
variable - itself a prime number.

Calculations based on block number 11 (Figure 3) are
given in Table 4 and were performed according to the
formula

(4)

If we ignore the first and last bits binary system, the
closest to a rational number 1/2 on the real values of the
formula (4) is the discharge i, = 2.

As can be seen from the graphs in Figure 3, balances
are close to zero only when the two digits 2 and 3. In other

z, =a; —ay cos(ra(n)/ (ag + aza(n)®) - ag)

number 11 with a fragment that has parameters:  cases, they are all over the interval (-0.5, 0.5).

n=(173,309) , a(n)=(1031,2039) , i, =(111)

Table 4. Effect of the prime on the binary number of digits of the binary system
Part _— .

Digit number Av_era}ge The parameters of statistical models (4) of the binary number Correlation
) 8, (n) statistical coefficient
i —

2 _ it g 8 a a3 ay a ag r
1 1 1 0.5 -0.5 0 0 0 0 1
2 2 0.51825 0.5 0.5 2 0 0 1.59217 1
3 4 0.51825 0.5 0.70711 4 0 0 1.57080 1
4 8 0.53285 0.50079 | 0.64897 8.00054 0 0 -4.72553 0.9251
5 16 0.48175 0.50339 | -0.64642 | 15.99613 0 0 4.82479 0.9069
6 32 0.40876 0.50997 | 0.63517 | 32.02910 0 0 1.46990 0.8975
7 64 0.51825 0.52117 | 0.63090 | 66.31876 -0.00066974 1 0.090540 0.9066
8 128 0.51095 0.50345 | 0.61806 | 129.7168 8.62532¢-5 1.11225 | 0.94630 0.9132
9 256 0.48175 0.49203 | 0.64200 | 266.3384 1.85033e-5 1.52406 | 0.73950 0.9147
10 512 0.48905 0.50536 | 0.61721 | 682.0366 -0.34387 0.64381 | -0.35596 0.9291
11 1024 1 05 -0.5 0 0 0 0 1
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Figure 3. Graphs of statistical models (4) of the binary number: S - dispersion; I - correlation coefficient

8. Critical Zeros or Ones?

Equation (4) as we approach the second category is
gradually reduced to the expression
7, = a, —a, cos(za(n) / a; —a4) , Obtaining a constant frequency
oscillations with half-periods of 2 or 4. Become critical as
zero and one. Critical become as zeros so and units.

9. The Real Part 1/2.

From the Internet we know: "Here is the famous
Riemann hypothesis, that the real part of the root is always
exactly equal to 1/2, has not yet been proved, though it
would have to prove the theory of prime numbers is
extremely important.”

Equation (4) proves that not only the real part of the
root is 1/2, but there are other interesting results. For
example, in the formulas
-1,59217

Z,(ip = 2) :1/2—1/2005{7[61(“)/2 ]

4 (5)
Z,(iy =3)=1/2-0, 70711cos[”a(n) )

-1,57080

expression in front of the cosine function on critical line is
exactly equal to 1/2. Options 1,59217 and 1,57080
showing the shift of a wave with constant amplitude, very
close to the irrational number 7 /2, and the number
0,70711 is close to x /4. The emergence of a number of
space z transforms equation (4) in a model of spatial
signal. It is characterized by a symmetric wavelet with

constant amplitude of + 1/2 and variable frequency (in the
formula - half-period).

Riemann zeta-function has zeros at the negative, even,
multiples of 2. But the data in Table 3 show that the

frequency of occurrence of the nontrivial zeros is 21271,

Then the Riemann obtained 2271 =2 only when i =2

that is exactly on the critical line.

Note also that the zeta-function in complex variables
accepted function of sine, but cosine better for the real
numbers, since it allows to ignore the signs in terms of a
trigonometric function. Cosine works in both quadrants on
a number of natural numbers. (0,1,2,...,00) Therefore, it

will be successful in a number of prime numbers.

10. The Algorithm of Predicting of a
Simple Number

While we do not believe in the possibility of predicting
the next term in the series of prime numbers. But, after
their conversion to binary form, are clear boundaries
between the blocks. Rules for translating decimal numbers
to binary [1] is quite sufficient to explain the "jumps" in a
series of prime numbers.

11. Asymptotic Frames
Capacity of a number of prime numbers is quite

possible to manage. To do this, from Table 2 we write
down the bold values Ng (Table 4).

Table 5. Asymptotic frames of number of prime numbers of 500 pcs

a(n) 2 5 11 17 37 67 131 257 521 1031 2053
N R 2 4 8 16 32 64 128 256 512 1024 2048
12. Conclusions References

To prove the famous Riemann hypothesis, that the real
part of the root is always exactly equal to 1/2, the
transformation was a series of prime numbers from
decimal to binary number system. At the same time
become visible and non-trivial zeros.
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