

SIMPLE METHOD 	CALCULATE THE VALUE OF F(n) OR THE PROBABILITY
 STREET THE FIRST DIGIT OF THE FIRST

                                                       Yu. N. Klimov                                                        
                                                       Moscow, Russia
                                              E-mail: yuri.klimov.29@mail.ru


Abstracts: a simple method of calculating the value of F(n), or the probability to the first digit of the first on the basis of decimal logarithms of cumulative numbers and the definition of the value of F(n), or the probability to meet the first digit of the first on the decimal logarithm of cumulative numbers and modeling simple algebraic equations is resented. The presented values of the decimal logarithm F(n) or the probability of meeting the first digit for the cumulative number in the five-digit articles in Chemical Abstracts (1907-2003) represented by the five columns have the same exponents. The reduction of numbers to cumulate reveals other simple algebraic equations for part 1 and 2 in the novel L, N. Tolstoy's "War and peace": To graphemes = 0,1023 x + 0,0973, R2 = 0,9168; y = -0,0109x2 + 0,222 x -0,1419,, R2 = 0,9831; y = 0,4411 ln(x) - 0,0061 R2 = 0,9986; y = 0,0022x3 - 0,0468x2 + 0,3875 x - 0,3286, R2 = 0,9986 and describes with sufficient accuracy all equations from linear to third degree polynomial, and for part of the criminal code graphemes = 0,1001 x + 0,1056, R2 = 0,9057; y = -0, 0118x2 + 0,23 x - 0,1543, R2 = 0,9865: y = 0,0018x3 - 0,0421x2 + 0,3699 x-0,3120, R2 = 0,9979: y = 0,4343 ln(x) + 8E-17, R2 = 1 and describe with high accuracy except exponential and power equations from linear and logarithmic equations.
     Bringing the cumulative digit s of the graphemes of parts 1 and 2 of the first graphemes on the
     cumulative digits of the graphemes of part 2 in the novel L, N. Tolstoy's "War and peace" allow you  to find the differences between the first digit of the novel from the second.
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The method of determining the value of F(n) or the probability to meet the figure of the last first in [1 ] is applied]:
* Frequency list of digits;
* Selection of the first digits from the first to the last;  
* Sort digits from the first digit to the ninth digit;
* Filling in the column dynamics of digits and bringing them to the cumulative form;
* Modeling the value of F(n), or the probability to meet all the digits first by simple algebraic equations. 

We have added the following items:
* Decimal logarithms of cumulative digits;
* Determine the value of F (n), or the probability of meeting the first digit of the first decimal logarithm of cumulative digits;
* Modeling the value of F (n), or the probability of meeting the first digit of the first simple algebraic equations and the Bradford distribution.
We present our numerical data in the field of lexicology, calculated by the formula [2]:
 
                   [image: http://baguzin.ru/wp/wp-content/uploads/2013/01/%D0%913a.-%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F-%D0%BE%D0%BF%D0%B8%D1%81%D1%8B%D0%B2%D0%B0%D1%8E%D1%89%D0%B0%D1%8F-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-%D0%91%D0%B5%D0%BD%D1%84%D0%BE%D1%80%D0%B4%D0%B0.jpg].                 
    
        Table 1.
		The value of F(n) or the probability to meet the first digit for the dynamics and cumulative number of graphemes "War and peace" (WaP) by the formula

	Graphemes. "War and peace" First digit
	Dynamics.
Digit
	
The value of  F(n) or the probability of finding the first digit
	Cumulative
    digits
	
The value of F(n) or the probability of finding the first digit

	1
	9
	30,103%
	9
	30,103%

	2
	10
	17,609%
	19
	47,712%

	3
	2
	12,494%
	21
	60,206%

	4
	3
	9,691%
	24
	69,897%

	5
	3
	7,918%
	24
	77,815%

	6
	2
	6,695%
	26
	84,510%

	7
	3
	5,799%
	27
	90,309%

	8
	1
	5,115%
	30
	95,424%

	9
	0
	4,576%
	32
	100,000%

	
	32
	100,000%
	
	



The value of F(n) or the probability to meet the first digit for the dynamics and cumulative number of graphemes in the novel by L. N. Tolstoy's" War and peace " formula corresponds to Benford's law and our previous studies [2] .
We propose a simple method for determining the value of F(n) or the probability of finding the first digit for the cumulative number of graphemes in the novel by L. N. Tolstoy's "War and peace" based on the decimal logarithms of cumulative graphemes digit. 
Next, we present separately the data for the decimal logarithms of the cumulative digits 1 and 2 graphemes: in addition, enter the number in order, since the decimal logarithm of one is zero
Table 2
The value of F(n) or the probability of meeting the digit first for the cumulative digits of grapheme "War and peace»
	Graphemes. "War 
and peace"
 First digit
	Dynamics.
Digit
	No.
PP.п.
	log 10
F(n) 
	%
	Graphemes. "War and peace"
The second digit
	Cumulative
digit
	No.
PP.
	log 10
F(n) 
	%

	1
	1
	1
	0
	0
	2
	2
	1
	0
	0

	1
	2
	1
	0,30103
	30,103
	             2
	        4
	1
	0,30103
	30,103

	1
	3
	2
	0,47712
	47,712
	2
	6
	2
	0,47712
	47,712

	1
	4
	3
	0,60206
	60,206
	2
	8
	3
	0,60206
	60,206

	1
	5
	4
	0,69897
	69,897
	2
	10
	4
	0,69897
	69,897

	1
	6
	5
	0,77815
	77,815
	2
	12
	5
	0,77815
	77,815

	1
	7
	6
	0,84509
	84,509
	2
	14
	6
	0,84509
	84,509

	1
	8
	7
	0,90309
	90,309
	2
	16
	7
	0,90309
	90,309

	1
	9
	8
	0,95424
	95,424
	2
	18
	8
	0,95424
	95,424

	
	
	9
	1,0
	100,000
	2
	20
	9
	1
	100,000







The obtained values of the decimal logarithm F(n) or the probability of finding the first digit for the cumulative digit of graphemes in the novel by L. N. Tolstoy's" War and peace " confirms a simpler solution.
Consider the values of the decimal logarithm F(n) or the probability of finding the first digit for a cumulative digit in the five-digit articles in Chemical Abstracts (1907-2003), represented by five columns.
The presented values of the decimal logarithm F(n) or the probability of meeting the first digit for the
cumulative digit in the five-digit articles in Chemical Abstracts (1907-2003) represented by the five columns
have the same exponents.

Table 3.
The values of the decimal logarithm F(n) or the probability of finding the digit first for a cumulative digit in five-digit articles in Chemical Abstracts (1907-2003) represented by five column

	1-st column
	2-nd column
	3-rd column
	4 - rd column
	5- rd column

	Digit
	Cumulative
digit
	Log 10 F(n)

	Digit
	Cumulative
digit
	Log 10
F(n)

	Digit
	Cumulative
digit
	Log 10
F(n)

	Digit
	Cumulative
digit
	Log 10 F(n)

	Digit
	Cumulative
digit
	Log 10
F(n)


	1
	1
	0
	1
	1
	0
	1
	1
	0
	1
	1
	0
	1
	1
	0

	1
	2
	0,30103
	1
	2
	0,30103
	1
	2
	0,30103
	1
	2
	0,30103
	1
	2
	0,30103

	1
	3
	0,47712
	1
	3
	0,47712
	1
	3
	0,47712
	1
	3
	0,47712
	1
	3
	0,47712

	1
	4
	0,60206
	1
	4
	0,60206
	1
	4
	0,60206
	1
	4
	0,60206
	1
	4
	0,60206

	1
	5
	0,69897
	1
	5
	0,69897
	1
	5
	0,69897
	1
	5
	0,69897
	1
	5
	0,69897

	1
	6
	0,77815
	1
	6
	0,77815
	1
	6
	0,77815
	1
	6
	0,77815
	1
	6
	0,77815

	1
	7
	0,84510
	1
	7
	0,84509
	1
	7
	0,84510
	1
	7
	0,84510
	1
	7
	0,84510

	1
	8
	0,90309
	1
	8
	0,90309
	1
	8
	0,90309
	1
	8
	0,90309
	1
	8
	0,90309

	1
	9
	0,95424
	1
	9
	1
	1
	9
	0,95424
	1
	9
	0,95424
	1
	9
	0,95424

	1
	10
	1
	
	
	
	
	
	
	1
	10
	1
	1
	10
	1



Modeling the value of F(n) or the probability of meeting the first digit
			Let us simulate the value of F(n) or the probability of finding the digit first by the formula [1] sump algebraic equations (Fig. 1).
   Presented simple algebraic equations for all examples in Fig. 1 dynamics of values F(n) have the same value, e.g., y D grapheme of Vim = -0,026 x + 0,2411, R2 = 0,7462 ; y = 0,2745e 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 = 0,3135e-0,864x, R2 = 0,9985 and describes with the greatest accuracy from exponential equations to polynomial of the third degree.  The best model is a polynomial of the third degree. The relative velocity for the dynamics of change in the value of F (n) is 0.864, and the relative exponential velocity is 0.219 xs
Presented simple algebraic equations for all examples in Fig. 1 cumulative values of F(n) have the same value, for example y C the grapheme of Vim = 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 and describes with the greatest accuracy from linear equations to polynomial of the third degree.  The best model is a polynomial of second and third degree. The relative velocity for the cumulative change of F(n) is 0.5391 and the relative exponential velocity is 0.1314 x.


Fig. 1. Modeling the value of F(n) or the probability to meet the figure of the first grapheme formula in the novel L, N. Tolstoy " War and peace» 
			The logarithm of cumulative digits for F(n) yields the following results.
		It should be noted that F(n) or the probability of finding the first figure by simple algebraic equations have different meanings; for the dynamics 0,2745 = 27,45% for cumulate 0,3564 = of 35.64% (exponential equation) for the dynamics 0,3135 = 31,35% and cumulate 0,3192 = accounting period by 31.92 (exponential equation) and the dynamics 0,2411 = 24,11% and cumulate 0,3192 (linear equation) us, the simulation of F (n) or the probability to meet the figure of the first by simple algebra equations confirms the values of 30,108% in dynamics and 0,3135 = 31,35% and cumulate 0,3192 = 31,92% (power equation) and cumulate 0,3142 = 31,42% (linear equation).   
	Benford's law on lexicology is related to the quantitative characteristics of vocabulary and texts studied by us [3-7]. 
         Thus, bringing the cumulative numbers of graphemes parts 1 and 2 of the first graphemes in cumulate numbers graphemes of part 2 in the novel L, N. Tolstoy's "War and peace" allows you to find the differences first part of the novel from the second.
However, the reduction of numbers to cumulate reveals other simple algebraic equations for part 1 and 2 in the novel L, N. Tolstoy's "War and peace" (Fig. 2-3): To graphemes = 0,1023 x + 0,0973, R2 = 0,9168; y = -0,0109x2 + 0,222 x -0,1419, R2 = 0,9831; y = 0,4411 ln(x) - 0,0061, R2 = 0,9986; y = 0,0022x3 - 0,0468x2 + 0,3875 x - 0,3286, R2 = 0,9986 and describes with sufficient accuracy all equations from linear to third-order polynomial (Fig.2), and for the part of the grapheme y = 0,1001 x + 0,1056, R2 = 0,9057; y = -0, 0118x2 + 0,23 x-0,1543, R2 = 0,9865: y = 0, 0018x3-0, 0421x2 + 0,3699,R2 = 0.9979: y = 0.4343 ln(x) + 8E-17, R2 = 1 and is described with high accuracy except for exponential and power equations from linear and logarithmic equations.

Fig. 2. Modeling the value of F (n) or the probability to meet the digit of the first cumulative number of graphemes of part 1 in the novel L,N. Tolstoy " War and peace»

Fig.3, Modeling the value of F(n) or the probability to meet the digit of the first cumulative  number of  graphemes of part 2 in the novel L,N. Tolstoy " War and peace»
 
Summary
1.	A simple method of calculating the value of F(n), or the probability to meet the first digit of the first on the basis of the decimal logarithms of cumulative numbers and the definition of the value of F(n), or the probability to meet the first digit of the first on the decimal logarithm of cumulative numbers and modeling simple algebraic equations.
2.	The presented values of the decimal logarithm F (n) or the probability of meeting the first digit for the cumulative number in the five digit articles in Chemical Abstracts (1907-2003) represented by the five columns have the same exponents.
3.	The reduction of numbers to cumulate reveals other simple algebraic equations for part 1 and 2 in the novel L. N. Tolstoy's "War and peace" (Fig. 2-3): To graphemes = 0,1023 x + 0,0973, R2 = 0,9168; y = -0,0109x2 + 0,222 x -0,1419,  R2 = 0,9831; y = 0,4411 ln(x) - 0,0061,  R2 = 0,9986; y = 0,0022x3 - 0,0468x2 + 0,3875 x - 0,3286, R2 = 0,9986 and describes with sufficient accuracy all equations from linear to third-order polynomial (Fig.2), and for part of the criminal code graphemes = 0,1001 x + 0,1056, R2 = 0,9057; y = -0, 0118x2 + 0,23 x - 0,1543, R2 = 0,9865: y = 0,0018x3 - 0,0421x2 + 0,3699 x-0,3120, R2 = 0,9979: y = 0,4343 ln(x) + 8E-17, R2 = 1 and describe with high accuracy except exponential and power equations from linear and logarithmic equations.
4.	Bringing the cumulative numbers of the graphemes of parts 1 and 2 of the first graphemes on the cumulative numbers of the graphemes of part 2 in the novel L, N. Tolstoy's "War and peace" allows you to find the differences between the first part of the novel from the second.
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By formula
y  = 0,2745e-0,219x
R² = 0,932
yD grapheme of WaM=-0,026x + 0,2411
R² = 0,7462
0.30102999566398442	0.17609125905568124	0.1249387366083	9.6910013008056531E-2	7.9181246047625081E-2	6.6946789630613193E-2	5.7991946977686934E-2	5.1152522447381513E-2	4.5757490560675379E-2	yC grapheme ofWaM= 0,3564e0,1314x
R² = 0,8533
0.30102999566398442	0.47712125471966282	0.6020599913279624	0.69897000433602252	0.77815125038364874	0.84509804001425681	0.90308998699193876	0.95424250943932487	1	Graphemes WaM 1
yC grapheme of WaM = 0,1023x + 0,0973
R² = 0,9168
0	0.30102999566398392	0.47712125471966282	0.6020599913279624	0.69897000433601963	0.77815125038364918	0.84509804001425681	0.90308998699193943	0.95424250943932487	1.0413926851582238	Graphemes WaM 2
log 10	yC grapheme of WaM 2=  0,1001x + 0,1056
R² = 0,9057
1	2	3	4	5	6	7	8	9	10	2	4	6	8	10	12	14	16	18	20	0	0.30102999566398392	0.47712125471966282	0.6020599913279624	0.69897000433601963	0.77815125038364918	0.84509804001425681	0.90308998699193943	0.95424250943932487	1	1
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