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Application of Differential Equation to the
Evolution of Two Groups
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Abstract: In order to explain the process of biological evolution based on some conditions, the differential equation
deduced from directional selection describes the evolutionary process of two populations (species) which share the same
resource without amalgamation. Although it is generally held that the larger population obtains better chances of survival,
such view is not complete. By using differential equations and computer simulations, we found that, when a population
gains beneficial mutation, the other population will go extinct regardless of its initial conditions. The larger population is
superior since it is more likely to obtain advantageous mutation if the rate of advantageous mutation remains constant
between the two populations. On the other hand, if both populations have favorable mutation, the chance of the survival

for the smaller population will be apparently better.
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Fig. 1 Changes of relative quantity and fitness in different groups in terms of simple fitness landscape
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a: changes of relative quantity of group H under the initial condition that the number of group G is 70000 and group H is 30000 as well as that the

number of group G is 20000 and group H is 80000 respectively; b: changes of fitness of group G under the initial condition that the number of

group G is 70000 and group H is 30000 as well as that the number of group G is 20000 and group H is 80000 respectively.
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Fig. 2 Changes of relative quantity and difference of fitness in different groups in terms of complex fitness landscape
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a: changes of relative quantity of group H after H has mutated at different time in the initial condition that the number of group G is 70000 and group

H is 30000; b: changes of relative quantity of group H after H has mutated at different time under the initial condition that the number of group G is

30000 and group H is 70000; c: the difference between fitness of the two groups after they have mutated simultaneously under different initial

conditions.
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