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The associated distribution and genotype Shannon entropy
between a female genotype and its descendant genotypes
in mating of the whole homologous phenotypes

HE Dong, YUAN Yu-ping,DAI Dong-yan

(Mathematics Department s Heilongjiang Bayi Agricultural University s Daging ., Heilongjiang 163319 ,China)

Abstract: [Objective] The associated probability distribution and information laws between a female
genotype and its descendant genotypes were discussed,so that study methods of population genetics could
be broadened. [Method) By theory of probability, the aforesaid associated probability distribution was de-
duced on a population forced a mating of the whole homologous phenotypes;and by method of Shannon en-
tropy ,the laws of associated genotypes Shannon entropy on the population were obtained. [Result] The as-
sociated genotypes Shannon entropy of the population reduced with alternation of generations, but the
tendency became slow so that the associated genotypes Shannon entropy of the population can be prone to
a definite value,and the population would become as homozygote, then reached gradually a non-equilibrium
steady state,far from Hardy-Weinberg equilibrium state,and the mathematical simulation results illustra-
ted the correctness of the obtained conclusions. [Conclusion] In a mating of whole homologous pheno-
types,the associated genotypes Shannon entropy of the population reduced with alternation of generations,
more populaion appered and developed into homozygous.
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Table 2 Aassociated Shannon entropy between a female genotype and its descendant genotypes
AT S(G(2) » AR S(G(1) - AT S(G(t) - AL S(G(2)
Generation GG+1)» Generation G(t+1)) Generation GG+1) Generation GG+1)
0 1.433 3 10 000 0.502 7 100 0.618 9 20 000 0.501 7
10 1.011 8 11 000 0.502 5 1 000 0.518 2 207 000 0. 500 6
20 0.858 3 12 000 0.502 4 2 000 0.510 1 207 876 0.500 5
30 0.779 7 13 000 0.502 2 3 000 0.507 2 207 877 0.500 5
40 0.731 3 14 000 0.502 1 4 000 0.505 7 207 878 0.500 5
50 0.698 2 15 000 0.502 0 5 000 0.504 7 207 879 0.500 5
60 0.674 0 16 000 0.501 9 6 000 0.504 1 207 880 0.500 5
70 0.655 5 17 000 0.501 9 7 000 0.503 6 207 881 0.500 5
80 0.640 8 18 000 0.501 8 8 000 0.503 3 207 882 0.500 5
90 0.628 9 19 000 0.501 7 9 000 0.503 0 207 883 0.500 5
20r 20r
= - 1.8 E 1.8F
® g 16} 2 16
i 5 ® g -
&2 M M 25 14
K 2 rigel=
S 12 'O 12
B ws g
= A 9
23 10 g g 10F
= 4o+
Eg 081 &E%O.S-
3 =
BEZ 06f A 06f
0.4 . . P . P . 0.4 . , N . M )
0 100 200 300 400 500 0 100 200 300 400 500
HARH AR H()
Generation(r) Generation(?)
1 R ) 2 DR TR IG5 A 2 o &2 B ] 2 D8RI A 5 5 o 2 o
A ACEL ¢ 1 AR L AR FRAACEL ¢ 1 AR fL LA
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