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Improvement of evolution speed of individuals through hybrid
reproduction of monogenesis and gamogenesis in genetic
algorithms

Sung Hoon Jung
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Abstract

This paper proposes a method to accelerate the evolution speed of individuals through hybrid
reproduction of monogenesis and gamogenesis. Monogenesis as a reproduction method that bacteria
or monad without sexual distinction divide into two individuals has an advantage for local search
and gamogenesis as a reproduction method that individuals with sexual distinction mate and breed
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the offsprings has an advantages for keeping the diversity of individuals.
properly used for improvement of evolution speed

Paper,

These properties can be

of individuals in genetic algorithms. In this

we made relatively good individuals among selected parents to do monogenesis for local

search and forced relatively bad individuals among selected parents to do gamogenesis for global

search by increasing the diversity of chromosomes. The mutation probability for monogenesis was
set to a lower value than that of original genetic algorithm for local search and the mutation
probahility for gamogenesis was set to a higher value than that of original genetic algorithm for

global search. Experimental

results with four function optimization problems

showed that the

performances of three functions were very good, but the performances of fourth function with

distributed
individuals from steady evolution.

global optima were not good. This was because distributed global optima prevented
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Algorithm 1. Proposed Genetic Algorithm
//t o time //
// n : population size //
// P populations //
// 7;  rank of ith individual //

// 7y, + rank for monogenesis //

/! D
/pd
t<—0
initialize P(t)
evaluate P(t)
while (not termination-condition)
do
te—t+1
// select P(t) from P(t—1)
fori=1ton
select 7th individual by roulette wheel
if (r; <r,,) then // monogenesis

if (¢ = odd) then
set 7th individual to ¢ + 1th individual
i ++
else
set ¢th individual to ¢ — 1th individual
end if
end if
end for
// recombine P(t)
do crossover with ith and ¢+ 1th individuals
// do mutation
if (monogenesis) then

: mutation probability for monogenesis //

. mutation probability for gamogenesis //

mutate with p;
else

mutate with p?,
end if

evaluate P(t)
end
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Table 1. Experimental Results
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