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Abstracts: The hypothesis of applicability of the last digit in Benford's law as the first one in the data and description by simple algebraic equations and Bradford distribution is confirmed. If the value of the number 1 is zero, the equation does not make sense, i.e. the sum of F(n). Distribution over three non-uniform zones of values F(n) or probabilities to meet the last digit of the first in the flows of Informatics, in the articles of CAS, to meet the last digit of the first in the flows of Informatics, in the articles of CAS in dynamics have the same percentage distribution, respectively, for dynamics and for cumulates, which confirms the values of F (n) or the probability to meet the first digit and the last digit of the first, i.e. the independence of the choice of the first digit. For the first time it is also shown by simple algebraic equations the difference of dynamics and cumulates for the relative and relative exponential rates of change F(n) or the probability to meet the figure of the first.or the last digit of the first.
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"And behold there are last which shall be first, and there are first which shall be last»
The gospel of Luke (CH. 13. St. 30)


The hypothesis of applicability of the last digit in Benford's law as the first one in the data and description by simple algebraic equations and Bradford distribution is put forward.

The method of determining the value of F(n) or the probability of finding the last digit first, according to [1]:
· Frequency data list;
· Selection of the first digits by the first column;
· Sort numbers from the first digit to the ninth digit;
· Filling column dynamics numbers;
· Determine the value of F(n), or the probability of finding the number first by the formula.
We have added the following items [2]:
· Cumulative numbers;
· Determination of the value of F (n), or the probability of the last digit of the first formula first;
· Modeling the value of F(n), or the probability of meeting the last digit of the first simple algebraic equations and Bradford distribution.
We present our numerical data in the field of Informatics (Information Science) [2]:
· Scientific and technical information flows;
· Dynamics of publications in Chemical Abstracts (1907-2003)
· Dynamics of patents in Chemical Abstracts (1907-2003) ;
· Dynamics of books in Chemical Abstracts (1907-2003) ;
· Dynamics of abstracts in Chemical Abstracts (1907-2003) ;
· Dynamics essays in RJ VINITI Russian Academy of Sciences ,"Chemistry» ;
· The dynamics of English syllables according to Zipf, 1949 [3] ;
· Dynamics of the Latin syllables in Plautus according to Zipf., 1949. [3]:

The hypothesis of independence of the choice of the first digit to determine the values of
F(n) or the probabilities to meet the first digit is put forward.

The values of F(n) or the probability of finding the last digit of the first calculated by
this formula are given in the table 1-8.
If the value of the digit 1 is zero, the equation does not make sense, i.e. the sum of the
value F(n) or the probability of meeting the last figure first will be 69,897%. Dynamics
of numbers ranged from 9 (Information regiment) up to 97 (articles in Chemical
Abstracts). 
The values of F(n) or the probability of finding the last digit first in all examples; 
· Scientific and technical information flows;
·  Dynamics of publications in Chemical Abstracts (1907-2003)
· Dynamics of patents in Chemical Abstracts (1907-2003) ;
· Dynamics of books in Chemical Abstracts (1907-2003) ;
· Dynamics of abstracts in Chemical Abstracts (1907-2003) ;
· Dynamics essays in RJ VINITI Russian Academy of Sciences ,"Chemistry» ;
· The dynamics of English syllables for Zippo [6]: 
· Dynamics of the Latin syllables in Plautus for Zippo, 194 are 30,103% , i.e. the last digit equal to the first.

          Table 1. Information Science, Information regiment

	


Information Science,  Information regiment
Last digit
	Dynamics of numbers
	F(n) value or probability to meet the last
number one
	Cumulative numbers
	F(n) value or probability to meet the last
number one

	1
	2
	30,103%
	2
	30,103%

	2
	1
	17,609%
	3
	47,712%

	3
	0
	12,494%
	3
	60,206%

	4
	0
	9,691%
	3
	69,897%

	5
	1
	7,918%
	4
	77,815%

	6
	1
	6,695%
	5
	84,510%

	7
	1
	5,799%
	6
	90,309%

	8
	1
	5,115%
	7
	95,424%

	9
	2
	4,576%
	9
	100,000%

	
	9
	100,000%
	
	



Таблица 2.   
   Dynamics of number dynamics articles' in CAS (1907- 2003)
	Dynamics of
number 
dynamics
articles'
in CAS (1907
2003)
Last
number
	Dynamics of numbers
	F(n) value or probability to meet the last
number one
	Cumulative numbers
	F(n) value or probability to meet the last
number one

	1
	11
	30,103%
	11
	30,103%

	2
	10
	17,609%
	21
	47,712%

	3
	13
	12,494%
	34
	60,206%

	4
	9
	9,691%
	43
	69,897%

	5
	10
	7,918%
	53
	77,815%

	6
	6
	6,695%
	59
	84,510%

	7
	12
	5,799%
	71
	90,309%

	8
	5
	5,115%
	76
	95,424%

	9
	11
	4,576%
	87
	100,000%

	
	87
	100,000%
	
	


Таблица 3.
Dynamics patents CAS (1907-2003)

	Dynamics
patents
CAS (1907-
2003).
Last
number

	Dynamics of numbers
	
F(n) value or probability to meet the last
number one
	Cumulative numbers
	F(n) value or probability to meet the last
number one

	 1
	8
	30,103%
	8
	30,103%

	2
	8
	17,609%
	16
	47,712%

	3
	10
	12,494%
	26
	60,206%

	4
	13
	9,691%
	39
	69,897%

	5
	13
	7,918%
	52
	77,815%

	6
	13
	6,695%
	65
	84,510%

	7
	7
	7,000%
	72
	91,510%

	8
	6
	5,115%
	78
	96,625%

	9
	8
	4,576%
	86
	100,000%

	
	86
	100,000%
	
	





Таблица 4. 
Dynamics books' In CAS (1907-2003)

	Dynamics
books'
in CAS (1907-
2003).
Last
number
	Dynamics of numbers
	F(n) value or probability to meet the last
number one
	Cumulative numbers
	F(n) value or probability to meet the last
number one

	1
	8
	30,103%
	8
	30,103%

	2
	8
	17,609%
	16
	47,712%

	3
	7
	12,494%
	23
	60,206%

	4
	13
	9,691%
	36
	69,897%

	5
	10
	7,918%
	46
	77,815%

	6
	15
	6,695%
	61
	84,510%

	7
	10
	5,799%
	71
	90,309%

	8
	8
	5,115%
	79
	95,424%

	9
	9
	4,576%
	88
	100,000%

	
	88
	100,000%
	
	



Таблица 5. 

Dynamics abstracts in CAS (1907-2003)

	Dynamics of
abstracts in CAS
(1907-2003)
Last   number
	Dynamics of numbers
	F(n) value or probability to meet the last
number one
	Cumulative numbers
	F(n) value or probability to meet the last
number one

	1
	12
	30,103%
	12
	30,10%

	2
	5
	17,609%
	17
	47,712%

	3
	10
	12,494%
	27
	60,206%

	4
	7
	9,691%
	34
	69,897%

	5
	17
	7,918%
	51
	77,815%

	6
	8
	6,695%
	59
	84,510%

	7
	9
	5,799%
	68
	90,309%

	8
	12
	5,115%
	80
	95,424%

	9
	10
	4,576%
	90
	100,000%

	
	90
	100,000%
	
	


Таблица 6
Dynamics abstracts' RJ "Chemistry»

	Dynamics
abstracts' RJ
"Chemistry»
Last
number
	Dynamics of numbers
	F(n) value or probability to meet the last
number one
	Cumulative numbers
	F(n) value or probability to meet the last
number one

	1
	4
	30,103%
	4
	30,10%

	2
	4
	17,609%
	8
	47,71%

	3
	2
	12,494%
	10
	60,21%

	4
	5
	9,691%
	15
	69,90%

	5
	6
	7,918%
	21
	77,82%

	6
	12
	6,695%
	33
	84,51%

	7
	1
	5,799%
	34
	90,31%

	8
	4
	5,115%
	38
	95,42%

	9
	3
	4,576%
	41
	100,00%

	
	41
	100,00%
	
	



Таблица 7. 

Dynamics English syllables' Zipf..1949

	Dynamics
English
syllables'
Zipf.. 1949.
Last
number
	Dynamics of
numbers
	F(n) value or probability to meet the last
number one
	Cumulative numbers
	F(n) value or probability to meet the last
number one

	1
	2
	30,103%
	2
	30,10%

	2
	0
	17,609%
	2
	47,712%

	3
	1
	12,494%
	3
	60,206%

	4
	1
	9,691%
	4
	69,897%

	5
	3
	7,918%
	7
	77,815%

	6
	2
	6,695%
	9
	84,510%

	7
	0
	5,799%
	9
	90,309%

	8
	2
	5,115%
	11
	95,424%

	9
	1
	4,576%
	12
	100,000%

	
	12
	100,000%
	
	


Таблица 8.
Dynamics  Latin  words have  Raft, Zipf.. 1949

	Dynamics 
Latin 
words have 
Raft,
Zipf.. 1949.
Last
number
	Dynamics of numbers
	F(n) value or probability to meet the last
number one
	Cumulative numbers
	F(n) value or probability to meet the last
number one

	1
	8
	30,103%
	8
	30,10%

	2
	2
	17,609%
	10
	47,712%

	3
	3
	12,494%
	13
	60,206%

	4
	2
	9,691%
	15
	69,897%

	5
	2
	7,918%
	17
	77,815%

	6
	2
	6,695%
	19
	84,510%

	7
	1
	5,799%
	20
	90,309%

	8
	1
	5,115%
	21
	95,424%

	9
	3
	4,576%
	24
	100,000%

	
	24
	100,000%
	
	




Modeling the value of F(n) or the probability of encountering the last digit 
the first simple algebraic equations, 

The simulation values of F(n) or the probability of finding the last digit of the first threads in the Information regiment and in articles CAS simple algebraic equations showed for dynamics and cumulative them following the same: for dynamics D Information regiment = -0,026 x + 0,2411, R2 = 0,7462; y = 0,2745 e of 0.219 x R2 = 0,932 ; y = 0,0059x2 - 0,0852 x + 0,3496, R2 = 0,9446 ; y = -0,112 ln(x) + 0,2698, R2 = 0,9475; y = -0,0013x3 + 0,0256x2 - 0,1681 x + 0,4362, R2 = 0,9898; y = 0.3135 x-0.864, R2 = 0.9985 is described with sufficient accuracy by exponential equation, second degree polynomial, logarithmic equation, third degree polynomial and power equation. and the values F(n) or the probability of finding the last digit of the first in cumulate : y Information regiment = 0,3564e0,1314x, R2 = 0,8533; y = 0,0829 x + 0,3142, R2 = 0,9507; y = 0,3192x0,5391, R2 = 0,9913; y = 0,3228 ln(x) + 0,2698, R2 = 0,9934; y = -0,008x2 + 0,1631 x + 0,1673, R2 = 0,9962; y = 0,001x3 - 0, 0234x2 + 0,2278 x + 0,0997 , R2 = 0,9997 is described with sufficient accuracy by linear, power and logarithmic equations, second and third degree polynomials.




Fig.1. The value of F(n) or the probability of meeting the last digit first in the Information Information regiment


Fig.2. The value of F(n) or the probability of encountering the last digit of the first articles in CAS


Simulation of F(n) value or probability to meet the last digit by Bradford distribution
	
The uneven distribution in the three zones of values F(n) or the probability to meet the last digit of the first in the Information regiment to speakers:
I - zone is 30,103% to 17,609%;
II - zone - from 12,494% to 5,799%,
III- zone - from 5,799% to 4,576%, and for cumulates;
I- zone is 30,103% to 47,712%;
II- zone-from 47,712% to 90,309%



Fig.3. The value of F(n) or the probability of meeting the last digit first in the Information regiment

Distribution over three non-uniform zones of F(n) values or probabilities to meet    the last digit of the first articles in the Information regiment; for dynamics
I- zone area is 30,103% to 17,609%,;
II - zone - from 12,494% to 5,799%,
III zone - from 5,799% to 4,576%, 
and for cumulates;
I- zone area is 30,103% to 47,712%;
II zone-from 47,712% to 90,309%
III- zone - from 90,309% to 100,000%.




Fig.4. Modeling the value of F(n) or the probability of encountering the last digit Information regiment

The uneven distribution in the three zones of values F(n) or the probability to meet the last digit of first the articles of the CAS for the dynamics:
I - zone area is 30,103% to 17,609%;
II - zone - from 12,494% to 5,799%,
III zone - from 5,799% to 4,576%, 
and for cumulates;
I - zone area is 30,103% to 47,712%;
II – zone - from 47,712% to 90,309%,
III- zone - from 90,309% to 100,000%.



Fig. 5. Modeling the value of F(n) or the probability of meeting the first digit in the CAS papers




Fig.6.  Modeling the value of F(n) or the probability of encountering the last digit in the CAS articles

Distribution over three non-uniform zones of values of F(n) or probabilities to meet the last digit of the first in articles of CAS for dynamics:
                  I- zone area is 30,103% to 17,609%;
II – zone - from 12,494% to 5,799%,
III zone - from 5,799% to 4,576%,
and for cumulates;
I - zone area is 30,103% to 47,712%;
II – zone - from 47,712% to 90,309%
III- zone - from 90,309% to 100,000%.

Distribution over three non-uniform zones of values F(n) or probabilities to meet the first digit of the first in the flows of Informatics, in the articles of CAS, to meet the last digit of the first in the flows of Informatics, in the articles of CAS in dynamics have the same percentage distribution, respectively, for dynamics and for cumulates, which confirms the values of F(n) or the probability to meet the first digit and the last digit of the first, i.e. the independence of the choice of the first digit. [2, 4-7].
For the first time it is also shown by simple algebraic equations the difference of dynamics and cumulates for the relative and relative exponential rates of change F(n) or the probability to meet the figure of the first.or last first.


SUMMARY

1.	The hypothesis of applicability of the last digit in Benford's law as the first one in the data and description by simple algebraic equations and Bradford distribution is confirmed.
2.	If the value of the digit 1 is zero, the equation does not make sense, i.e. the sum of the value F(n).
3.	Distribution over three non-uniform zones of values F(n) or probabilities to meet the first digit of the first in the flows of Informatics, in the articles of CAS, to meet the last digit of the first in the flows of Informatics, in the articles of CAS in dynamics have the same percentage distribution, respectively, for dynamics and for cumulates, which confirms the values of F (n) or the probability to meet the first digit and the last digit of the first, i.e. the independence of the choice of the first digit.
4.	For the first time it is also shown by simple algebraic equations the difference of dynamics and cumulates for the relative and relative exponential rates of change F(n) or the probability to meet the figure of the first.or the last digit of the first.

References

1. Baguzin. Закон Бенфорда или закон первой цифры http://baguzin.ru/wp/zakon-benforda-ili-zakon-pervoj-tsifry/
2. リテラ - カート | ロシア書籍専門店 ナウカ・ジャパン
naukajapan.jp/detail.php?id=153315&PHPID..Квантитативная лексикология, корпусная лингвистика и количественная информатика: монография. Климов Ю.Н. Москва, ОчУ ВО "ММА" 340 c. hard. 2016. 年   ISBN  9785904360542   R153315
3. Zipf G. K. Human behavior and the principle of least effort. «Addison-Wesley Publishing» Cambridge, 194
4. 377.クリモフ計量語彙論（書記素からテキストまで）-カートロシア書籍専門.naukajapan.jp/detail.php?id=149035&PHPID...Квантитативная лексикология [от графемы до текста]. Монография. Климов Ю.Н. Москва, МИЛ 306 c. Hard 2015 年   ISBN  9785904360504   R149035
5. Klimov Yu.N., Klimov О.N.  BENFORD`S LAW IN information science» // www.IntellectualArchive.com.: 2018-10-12 10:23:44  1982  11-02-2018 13:07
Klimov Yu.N., 9785904360504   R149035
6. Klimov Yu.N., Klimov О.N BENFORD`S LAW IN LEXICOLOGY» // www.IntellectualArchive.com.: 2018-10-12 05:15:10 1981
7.  Klimov Yu.N., Klimov О.N BENFORD`S LAW IN // IntellectualArchive.V7. №5. Septrnber –October 2018.


yД потоки = -0,026x + 0,2411
R² = 0,7462
0.30102999566398275	0.17609125905568124	0.1249387366083	9.6910013008056461E-2	7.9181246047624804E-2	6.6946789630613179E-2	5.7991946977686823E-2	5.1152522447381332E-2	4.5757490560675129E-2	yК потоки = 0,0829x + 0,3142
R² = 0,9507
0.30102999566398275	0.47712125471966282	0.6020599913279624	0.69897000433601963	0.77815125038364685	0.84509804001425681	0.90308998699194121	0.95424250943932487	1	y Д потоки НТИ= -0,026x + 0,2411
R² = 0,7462
0.30102999566398353	0.17609125905568124	0.1249387366083	9.6910013008056461E-2	7.9181246047624804E-2	6.6946789630613179E-2	5.7991946977686823E-2	5.1152522447381332E-2	4.5757490560675129E-2	y К потоки НТИ= 0,0829x + 0,3142
R² = 0,9507
+
0.30102999566398353	0.47712125471966282	0.6020599913279624	0.69897000433601963	0.77815125038364863	0.84509804001425681	0.90308998699193999	0.95424250943932487	1	yД статьи САS = -0,026x + 0,2411
R² = 0,7462
0.30102999566398275	0.17609125905568124	0.1249387366083	9.6910013008056461E-2	7.9181246047624804E-2	6.6946789630613179E-2	5.7991946977686823E-2	5.1152522447381332E-2	4.5757490560675129E-2	y К статьи  САS = 0,0829x + 0,3142
R² = 0,9507
0.30103000000000002	0.47712125905568131	0.60205999566398394	0.69897000867203762	0.77815125471966262	0.84509804435027824	0.90308999132795997	0.95424251377534353	1.0000000043360233	y Д статьи САS = -0,026x + 0,2411
R² = 0,7462
0.30102999566398353	0.17609125905568124	0.1249387366083	9.6910013008056461E-2	7.9181246047624804E-2	6.6946789630613179E-2	5.7991946977686823E-2	5.1152522447381332E-2	4.5757490560675129E-2	y K статьи САS= 0,0829x + 0,3142
R² = 0,9507
0.30103000000000002	0.47712125905568131	0.60205999566398538	0.69897000867203762	0.77815125471966262	0.84509804435027946	0.90308999132795875	0.95424251377534353	1.0000000043360258	y Д потоки НТИ= -0,026x + 0,2411
R² = 0,7462
0.30102999566398392	0.17609125905568124	0.1249387366083	9.6910013008056531E-2	7.9181246047625053E-2	6.6946789630613193E-2	5.7991946977686934E-2	5.1152522447381513E-2	4.5757490560675351E-2	y К потоки НТИ= 0,3564e0,1314x
R² = 0,8533
0.30102999566398392	0.47712125471966282	0.6020599913279624	0.6989700043360223	0.77815125038364785	0.84509804001425681	0.90308998699193943	0.95424250943932487	1	y  = 0,2745e-0,219x
R² = 0,932
y Д  статьи CAS = -0,026x + 0,2411
R² = 0,7462
0.30102999566398375	0.17609125905568124	0.1249387366083	9.6910013008056461E-2	7.9181246047624804E-2	6.6946789630613179E-2	5.7991946977686823E-2	5.1152522447381332E-2	4.5757490560675129E-2	y К статьи CAS = 0,3564e0,1314x
R² = 0,8533
0.30103000000000002	0.47712125905568131	0.60205999566398571	0.69897000867203762	0.77815125471966262	0.8450980443502798	0.90308999132795842	0.95424251377534353	1.0000000043360264	2

