Dependence of frequency of words on their quantity and lengths in A.P. Chehov's stories 
"Dama s sobachkoj " ("Lady with a dog")
Yuri N. Klimov
Moscow, Russia
E-mail: Yuri klimov29@mail.ru
_____________________________________________________________________________________
Abstracts: In A.P.Chehov's stories "Dama s sobachkoj" ("Lady with dog") [1] makes total of words 2134, and their frequency - 5152 by a technique [2].  Dependences of frequency of words on their quantity, on their length, since the greatest size, the logarithm of frequency of words from the logarithm of lengths of words, since the greatest size, frequency of words from quantity of words are investigated at length of a word from 16 up to 5 letters, quantity of words from length of a word, frequency of words from length of words, cumulative frequency of words and cumulative quantity of words from length of words, since the greatest, the logarithm of cumulative frequency and the logarithm of cumulative quantity of words from the logarithm of length of words, since the greatest. For reception of adequate mathematical dependences experimental data resulted to cumulate and represented as logarithms. It is shown, that frequency of a word is inversely proportional to its length, the logarithm of lengths of words and is direct pr0oportional to cumulative frequency, cumulative quantity of words, logarithms: frequencies of words, quantities of words, cumulative quantity of words and cumulative frequency of words. The specified dependences investigated on the linear, sedate, logarithmic equations and polynoms of the second and third degrees. Relative speed in sedate dependence for the given dependences can be positive or negative and serves for an estimation of the concrete text. Logarithms of frequency are increased with reduction of length of words from 1,0986 up to 6,9275, the logarithm of quantity of words - from 1,0986 up to 3,5835, the logarithm of cumulative frequency - from 1,0986 up to 10,929 and the logarithm of cumulative quantity of words - from 1,0986 up to 9,1817. Thus the logarithm of length of words falls from 2,7726 up to 0. That is curves of logarithms of cumulative frequency and logarithms of cumulative quantity of words from the logarithm of length of words will be imposed against each other up to the logarithm of length of a word equal 2,7081, and then the plug is formed: the curve of the logarithm of cumulative frequency will lay above a curve of the logarithm of cumulative quantity of words.
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In A.P. Chehov's stories "Dama s sobachkoj " ("Lady with a dog") [1] makes total of words 2134, and their frequency - 5152 by a technique [2].  Dependences of frequency of words on their quantity, on their length, since the greatest size, the logarithm of frequency of words from the logarithm of lengths of words, since the greatest size, frequency of words from quantity of words are investigated at length of a word from 16 up to 5 letters, quantity of words from length of a word, frequency of words from length of words, cumulative frequency of words and cumulative quantity of words from length of words, since the greatest, the logarithm of cumulative frequency and the logarithm of cumulative quantity of words from the logarithm of length of words, since the greatest. For reception of adequate mathematical dependences experimental data resulted to cumulate and represented as logarithms. It is shown, that frequency of a word is inversely proportional to its length, the logarithm of lengths of words and is direct proportional to cumulative frequency, cumulative quantity of words, logarithms: frequencies of words, quantities of words, cumulative quantity of words and cumulative frequency of words. The specified dependences investigated on the linear, sedate, logarithmic equations, polynoms of the second and third degrees. Relative speed in sedate dependence for the given dependences can be positive or negative and serves for an estimation of the concrete text. Logarithms of frequency are increased with reduction of length of words from 1,0986 up to 6,9275, the logarithm of quantity of words - from 1,0986 up to 3,5835, the logarithm of cumulative frequency - from 1,0986 up to 10,929 and the logarithm of cumulative quantity of words - from 1,0986 up to 9,1817. Thus the logarithm of length of words falls from 2,7726 up to 0. That is curves of logarithms of cumulative frequency and logarithms of cumulative quantity of words from the logarithm of length of words will be imposed against each other up to the logarithm of length of a word equal 2,6391, and then the plug is formed: the curve of the logarithm of cumulative frequency will lay above a curve of the logarithm of cumulative quantity of words. Dependence of frequency of words on their quantity (Figs 1) is described by the following algebraic equations: y = 308,92ln(x) - 270,2, R² = 0,7273; y = 57,397x - 165,88, R² = 0,9137; y = 0,7812x2 + 44,117x - 126,04, R² = 0,9166; y =-0,8302x3 + 21,952x2 - 104,24x + 115,31, R² = 0,9676; y = 0,7264x2,6353, R² = 0,9783 also are described by the linear equation, polynoms of the second both third degree and the sedate equation with relative speed of frequency of words 2,6353. Dependence of frequency of words on their quantity at length of a word from 16 up to 5 letters (Figs 2), that is without taking into account fluctuations of frequency, is approximated by the following algebraic equations: y = 248,33ln(x) - 200,46, R² = 0,6104; y = 62,217x - 191,24, R² = 0,8719; y = 0,5971x2,8032, R² = 0,9839; y = 7,6713x2 - 37,51x + 41,455, R² = 0,9956; y = 0,0254x3 + 7,1764x2 - 34,833x + 37,99, R² = 0,9956 also are described by polynoms of the second both third degree and the sedate equation with relative speed of frequency of words 2,8032, that it is a little bit better, than factors in the specified equations in Figs 1. Dependence of quantity of words on length of a word, since the greatest (Figs 3), is submitted by the following algebraic equations: y = 11,212x + 38,075, R² = 0,1683; y = 86,46ln(x) - 32,368, R² = 0,2751; y = 1,9523x1,748, R² = 0,6134; y =-4,4748x2 + 87,283x - 190,14, R² = 0,6189; y =-0,8552x3 + 17,334x2 - 65,548x + 58,478, R² = 0,8802 also it is described by a polynoms of the third degree. Dependence of frequency of words on length of a word, since the greatest (Figs 4), is submitted by the following algebraic equations: y = 308,92ln(x) - 270,2, R² = 0,7273; y = 57,397x - 165,88, R² = 0,9137; y = 0,7812x2 + 44,117x - 126,04, R² = 0,9166; y =-0,8302x3 + 21,952x2 - 104,24x + 115,31, R² = 0,9676; y = 0,7264x2,6353, R² = 0,9783 also are described by the linear equation, polynoms of the second both third degree and the sedate equation with relative speed of frequency of words 2,6353. Dependences of cumulative frequency (the top curve) and cumulative quantity of words (the bottom curve) from length of a word, since the greatest (Figs 5) are described by the following algebraic equations: for cumulative frequency (the top curve) y = 1694ln(x) - 1730, R² = 0,5728; y = 344,14x - 1407,9, R² = 0,8605; y = 0,5131x3,3386, R² = 0,9897; y = 33,483x2 - 225,08x + 299,8, R² = 0,9973; y =-0,0668x3 + 35,188x2 - 237,03x + 319,23, R² = 0,9973 also are submitted by polynoms of the second both third degree and the sedate equation with relative speed of cumulative frequency of words 3,3386, and for cumulative quantity of words (the bottom curve) y = 916,89ln(x) - 862,24, R² = 0,6829; y = 176,57x - 605,4, R² = 0,9217; y = 7,8951x2 + 42,352x - 202,75, R² = 0,9527; y = 0,7283x3,0402, R² = 0,9887; y =-2,1228x3 + 62,026x2 - 336,99x + 414,35, R² = 0,9882 also are approximated by the linear equation, polynoms of the second, third degree and the sedate equation with relative speed of cumulative frequency of words 3,0402. It is shown, that relative speed of cumulative frequency of words is more, than relative speed of cumulative frequency of words, approximately, in 1,1 times. Dependence of the logarithm of cumulative frequency on the logarithm of cumulative quantity of words (Figs 6) is submitted by the following algebraic equations: y = 0,5312x + 1,2173, R² = 0,912; y = 3,3386ln(x) - 0,6673, R² = 0,9897; y = 0,0018x3 - 0,0856x2 + 1,5237x - 1,3149, R² = 0,9987; y =-0,0393x2 + 1,1994x - 0,7873, R² = 0,9959 also it is described linear, logarithmic by the equations, polynoms of the second, third degrees. Dependence of the logarithm of cumulative frequency (the top curve) on the logarithm of length of a word, since the greatest (Figs 7), will have identical factors in the equations, as well as for dependence of the logarithm of cumulative frequency on the logarithm of cumulative quantity of words (Figs 6).  Dependence of the logarithm of cumulative quantity of words (the bottom curve) on the logarithm of length of a word, since the greatest (Figs 7), is described by the following algebraic equations: y = 0,47x + 1,5162, R² = 0,8599; y = 3,0402ln(x) - 0,3171, R² = 0,9887; y =-0,045x2 + 1,2345x - 0,7773, R² = 0,9922; y = 0,002x3 - 0,0954x2 + 1,5881x - 1,3525, R² = 0,9963 also it is submitted linear, logarithmic by the equations, polynoms of the third and second degree.



Figs 1. Dependence of frequency of  words  (FW) on their quantity (QW)



Figs 2. Dependence of frequency of words (FW) on their quantity (QW) at length of a word from 16 up to 5 letters


Figs 3. Dependence of quantity of words (QW) on length of a word (LW), since the greatest


Figs 4. Dependence of frequency of  word (FW) on length of a word (LW)


Figs 5. Dependence of cumulative frequency (CF, the top curve) and cumulative quantity of words (CQW, the bottom curve) from length of a word (LW), since the greatest


Figs 6. Dependence of the logarithm of cumulative frequency (LN CF) on the logarithm of cumulative quantity of words (LN CQW)


Figs 7. Dependence of the logarithm of cumulative frequency (LN CF, the top curve) and the logarithm of cumulative quantity of words (LN CQW, the bottom curve) from the logarithm of length of a word (LN LW), since the greatest
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