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A new approach of combining advantages of evolution in genetic
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Although genetic algorithms is a search methods
based on Darwin’s Theory, the reproductive
technology of biological evolution is not to be
considered. For this reason, we proposed a new
approach called ““evolutionary genetic algorithm”
that improves the efficiency and the quality of the
simple genetic algorithm (GA) in constructing
parallel tests. The basic principle of this evolutionary
genetic algorithm combines two theories. One is that
of genetic diversity, which is beneficial to species
evolutionary existence. The other is eugenic theory,
which can increase the probability of finding better
offspring. We take 0-1 knapsack problem as an
example to simulate  evolution process using
different size of populations and generations.
Experimental results show that our approach is much
better than the simple genetic algorithm in terms of
time efficiency and solution quality.

Keywords: genetic algorithm, 0-1 knapsack problem,
genetic diversity, eugenic theory.
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[* The selection process of GDM for two offspring

P, and P, after the crossover operation of GA */

(1) Set the threshold value of distance: d,.
(2) Selecting offspring P1 or le

(2.1)if P and P, are both infeasible
then regenerate two offspring F’l
and P,

(2.2)ifonly P, (or P,)is feasible
then
compute the distance between P, (or

P, ) and other solutions P, in
population P

d,"™" = min{distance(P,,P,), VP, P}



d™ = min{distance(P,,P,), VP, P}
if d™ (or dJ"™)>d,

then select P, (or P,)
else regenerate offspring F’l and Pz'

(2.3)if P, and P, are both feasible

then

compute the distance d;, between Pl
and P,

compute  the  distance  d.""
between F’1 and other solutions
P, in population P

compute  the distance  dJ™
between P, and other solutions

P, in population 7
if dp<dy
then if d;"™" >d™ and d™ > d,
then select P1
elseif d)""> d™ and d)">
d, then select PZ'
else regenerate offspring F’l

and P,
ifdp, >dy
then
if d"™">d, then select P,

if dJ">d, then select P,
if d™ < d, and d)"< d, then

regenerate offspring P1 and P2'
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[* The selection process of ETM for two offspring

P, and P, after the crossover operation of GA */
it P, and P, areboth feasible
then select the smaller of P1 and le
elseif only F’l (or PZI) is feasible, then select
the feasible solution P, (or P,)

else regenerate offspring P, and P,
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Genetic Algorithm, EGA)
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I* The selection process of EGA for two offspring
P, and P, after the crossover operation of GA */
(2) Initially, set gener_noto 1
(2) Repeat
if gener no < 1/2 generation_number e
gener_no is the index of generations */
then apply the GDM
else apply the ETM
gener_no = gener_no + 1
Until gener_no = generation_number
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% - ~SGA 2 EGA &% 222 X /[ 13 N#icT 2 %% TioE

-Size 40 80 100
Generatio SGA EGA SGA EGA SGA EGA
1 930.91 328.02 572.62 115.34 507.93 113.98
50 8.31 8.51 3.79 4.12 2.77 3.23
100 4.01 4.81 1.83 1.55 1.45 1.49
150 2.49 2.63 1.37 1.16 0.97 1.09
200 2 1.96 0.92 0.96 0.85 0.87
250 1.61 1.66 0.79 0.88 0.76 0.77
300 1.42 1.25 0.74 0.8 0.68 0.63
350 1.31 1.02 0.69 0.69 0.67 0.55
400 1.26 0.95 0.61 0.54 0.62 0.51
450 1.15 0.92 0.54 0.48 0.6 0.45
500 1.03 0.88 0.51 0.46 0.55 0.38
M = 10000 ~ 20000
W, P;=1~1000
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