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Abstracts: for the First time, Benford's law is confirmed for mathematics, lexicology, and information
Science, and is refined by simple algebraic equations for dynamics and the cumulative number of digits.
It is also shown by simple algebraic equations the difference in dynamics and the cumulative probability
of occurrence of the first digit in the relative and relative exponential velocities (F(n) and KF(n)).
Benford's Law in mathematics, lexicology, information science, and chemistry converges with other\
Areas of knowledge about the Universe, i.e. it is a universal law. The formulation of Benford's law is
proposed.
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Before proceeding to describe the results of our research, we will briefly describe Frank Benford (1883-1941), who presented the found dependence mathematically. He established the "law of anomalous numbers" as the probability that a random decimal begins with a digit  
                  Р= lg(Р+1) – lgР  [1].                                              (1)
            Consider the contribution of V. I. Arnold to Benford's law based on the statistics of the 
degree of two of the first digits [2].
           "The first digit i of the number 2n is determined by which of the intervals between the 
numbers lg(i + 1) and lg(i) falls a fraction of the number lg(2n). By the theorem, the fractions of 
numbers 2n starting with i (1, 2, ..., 9) are
                           pi = lg(i + 1) – lg i.                                                                         (2)
              For example, for the first digit i = 1, this fraction is lg (2) = 0.301 (the proximity of this 
logarithm to 3/10) reflects the proximity of 210 = 1024 to 1000 = 103. Therefore, the percentage 
of units among the first digits of numbers is about 30%. Percentages of all digits" [2].
              Further, V. I. Arnold notes that " the average (for 50 repetitions of the experiment with 
different initial conditions) values of the fractions of units of nines among the first digits of the 
areas of countries were as follows (the last line (D) indicates the frequency of the first digits of 
the powers of two)". The author calculated the accumulated frequency of KF (n) (cumulates) of 
the probability of degree two and modeled it using simple algebraic equations (table. 1 and 
Fig. 1). the Recalculation was performed using the method [3].

              

                  Table 1.
Dynamics values and cumulates F (n) and KF (n) of 100 degrees of two [2].

	Frst digit
	Dynamics of the frequency of the first digit
	Lg of  frequency dynamics of the first digits
F (n)
	Lg of the accumulated frequency (cumulates) of the first digit  KF (n) [7-10]

	1
	22
	0,301
	0,301 

	2
	11
	0,1760
	0,4770

	3
	11
	0,1249
	0,6020

	4
	11
	0,0969
	0,6989

	5
	11
	0,0791
	0,7781

	6
	10
	0,0669
	0,8450

	7
	11
	0,058
	0,9030

	8
	9
	0,0512
	0,9542

	*
	9
	0,0458
	1,0000






Fig..1. Values of dynamics F(n) and cumulates KF (n) or meet the probability of occurrence of the first digit of 100 degrees of two
The obtained values of dynamics F(n) and cumulates KF (n) meet the probability of the first digit of 100 degrees of two is presented in table. 2 and Fig. 2.
Table 2.
The values of dynamics F (n) and cumulates KF (n) meet the probability of the first digit of 100 degrees of two 
	Algebraic equation
	The probability of meeting the first digit of the power of two in dynamics F (n)
	The probability of meeting the first digit of the power of two is cumulative KF(n)

	Exponential
	0,2745
	0,3564

	Linear
	0,2411
	0,3142

	Logarithmic
	0,2698
	0,2697

	Second degree polynomial
	0,3498
	0,1673

	Power
	0,3135
	0,3192




                                    Thus, V. I. Arnold confirmed Benford's law on statisticsdegrees of
two, and mathematical modeling of the probability of the first the digits of 100 degrees two 
on the dynamics of F (n) are from 0.2411 to0.3498, and for the KF(n) cumulative - 0.1693 to 
0.3564. The closest are the values of F (n) and KF (n) by the power equation
, respectively, 0.3135 and 0.3192. Let's proceed to the application of Bradford's law to 
lexicology using the example of Latin syllables In Zipf's work (table 3 and Fig..3 )

Table 3.

Dynamics of Plautus ' Latin syllables in Zipf [11]

	Frst digit
	Dynamics of the frequency of the first digit
	Lg of  frequency dynamics of the first digits F (n)
	Cumulative
numbers
	Lg of the accumulated frequency (cumulates) of the first digit  KF (n) [7-10]

	1
	18
	30,103
	18
	30,103

	2
	8
	17,609
	26
	47,712

	3
	8
	12,494
	34
	60,206

	4
	9
	9,691
	43
	69,897

	5
	3
	7,918
	46
	77,815

	6
	2
	6,695
	48
	84,510

	7
	3
	5,799
	51
	90,309

	8
	4
	5,115
	55
	95,424

	9
	2
	4,576
	57
	100,000

	
	
	100,000
	
	






Fig. 2. Values of dynamics F (n) and cumulates KF (n) or meet the probability of occurrence of the first digit English syllables in Plautus according to Zipf, 1935 

                            Thus, the values of dynamics F (n) and cumulates KF(n) or the probability of meeting the first digit in English words by Zipf repeat these results on the subject of tab.1 Fig.1.
Let's consider the dynamics and cumulative publications in Chemical Abstracts (1907-2003) in computer science (table. 4 and Fig. 4).

Table 4.

Dynamics and cumulative publications in Chemical Abstracts (1907-2003)

	


Frst digit
	Dynamics of the frequency of the first digit
	Lg of  frequency dynamics of the first digits
F (n)
	Cumulative
numbers
	
Lg of the accumulated frequency (cumulates) of the first digit  KF (n) [7-10]

	1
	23
	30,103
	23
	30,103

	2
	15
	17,609
	38
	47,712

	3
	26
	12,494
	64
	60,206

	4
	11
	9,691
	75
	69,897

	5
	9
	7,918
	84
	77,815

	6
	5
	6,695
	89
	84,510

	7
	3
	5,799
	92
	90,309

	8
	1
	5,115
	93
	95,424

	9
	3
	4,576
	96
	100,000

	
	96
	100,000
	
	



Fig. 3. Dynamics Values F (n) and cumulates KF (n) or meet the probability of occurrence of the first digit of the publication in Chemical Abstracts (1907-2003)

     Thus, the values of dynamics F(n) and cumulates KF (n) or the probability of meeting the first
digit of the publication in Chemical Abstracts (1907-2003) repeat these results on the subject of 
table 1-2 and figure 1-2.
     The value of F(n), or the probability of finding the first digit in all examples, is from 30,103% 
to  4,576% for the first digits 1-9, and the cumulative first numbers from 30,103% to 100,00%.
Let's move on to chemistry, i.e. the values of dynamics F(n) and cumulates KF(n) and 
probabilities to meet the first digit of the abstracts in RJ "Chemistry"
VINITI RAN (table 4 and figure 4).

Table 4.

Dynamics and cumulates of abstracts in RJ "Chemistry" VINITI RAS

	Frst digit
	Dynamics of the frequency of the first digit
	Lg of  frequency dynamics of the first digits F (n)
	Cumulative
numbers
	Lg of the accumulated frequency (cumulates) of the first digit  KF (n) [7-10]

	1
	40
	30,103
	40
	30,10

	2
	4
	17,609
	44
	47,712

	3
	0
	12,494
	44
	60,206

	4
	1
	9,691
	45
	69,897

	5
	1
	7,918
	46
	77,815

	6
	0
	6,695
	46
	84,510

	7
	1
	5,799
	47
	90,309

	8
	3
	5,115
	50
	95,424

	9
	1
	4,576
	51
	100,000

	
	51
	100,000
	
	







Fig. 4. Dynamics Values F (n) and cumulates KF (n) or meet the probability of occurrence of the first digit abstracts in RJ "Chemistry"

          Thus, the values of the dynamics F(n) and cumulate KF(n) or the probability of the first digit essays in RJ "Chemistry" repeat these results on the themes tab.1-3 and Fig.1-3.
          It is possible to formulate F. Benford's law as follows:

          "The probability of occurrence of the decimal logarithm of the first digit of the universe of knowledge is a constant value equal to 0.301 (30.10%), the deviation of which is determined by the accumulated frequency of all the first digits by simple algebraic equations."

              It follows that Benford's law is applicable to mathematics, lexicology, computer science( Information Sciences), chemistry, i.e. it is close to other areas of knowledge about the Universe, i.e. it is the universal law x [4- 11, 12-21].
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