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3. Conclusion

It has been assumed that mutations are not completely random, their fre-
quencies are somehow controlled during the evolutionary dynamics. The phe-
nomenon is important both for the viruses evolution and clonal evolution of 
cancer cells. It is important to construct such a model. The construction of 
evolution models with the changing fitness l andscape and mutation rate i s the 
mainstream of current evolutionary research [43]. Our goal was to construct 
a simple generalization of the evolution model with controlled mutation rates. 
We considered the evolution model with the simplest version of cooperation: 
the mutation from one Hamming class to another class with higher population 
attenuated, thus enhancing the heterogeneity of population. Such cooperation 
strongly changes the evolution picture, creating the nonlinearity. Figure 2 il-
lustrates how the mean fitness R  changes with the parameter c . We solved the 
model in the simplest case, when the mutation rule is defined v ia t he nearest 
neighbors, using a simple Hamilton-Jacobi equation approach, and the numer-
ics supported our analytical result for the mean fitness, derived with a O(1/L) 
relative accuracy. 
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