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Recently, the Genetic Algorithms, a new learning paradigm that models a natural evolution
mechanism, have received a great deal of attention regarding their potential as optimization
techniques for solving combinatorial optimization problems. However, all previous studies are
in ideal conditions, instead noise is present in actual life application of Genetic Algorithm.
The effect of noise in these algorithms is not known. In this study, I developed an original
Genetic Algorithms in python to study this type of linear equation:

ax + by +cz +dw = const.

Here, I incorporate noise into the program. to study quantitatively what is the effect of
noise in the performance of Genetic Algorithms. also I discovered that the particular effect of
“stochastic resonance” comes out.
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genetic_1066. py

##AERCTEATSTIOTS L##

from random import randint, random
from operator import add
import matplot!lib. pyplot as plt

def individual (length, min, max):

def

def

def

def

'Create a member of the population.
return [ randint(min, max) for x in xrange(length) ]

Eggulation(count. length, min, max):
Create a number of individuals (i.e. a population).

count: the number of individuals in the population

length: the number of values per individual

min: the minimum possible value in an individual's list of values
max: the maximum possible value in an individual's list of values

FEEE R

return [ individual (length, min, max) for x in xrange(count) ]
flgness(individuat, target) :
Determine the fitness of an individual. Higher is better.

individual: the individual to evaluate _
target: the target number individuals are aiming for

sum = reduce(add, individual, 0)
return abs (target-sum)

grade (pop, target):

"Find average fitness for a population.

summed = reduce (add, (fitness(x, target) for x in pop))
return summed / (len(pop) * 1.0)

evolve (pop, target, retain=0.2, random_select=0.05, mutate=0.01):
graded = [ (fitness(x, target), x) for x in popl]
graded = [ x[1] for x in sorted(graded)]
retain_length = int(len(graded)*retain)
parents = graded[:retain_length]
# randomly add other individuals to
# promote genetic diversity
for individual in graded[retain_length:]:
if random select > random() :
parents. append (individual)
# mutate some individuals
for individual in parents:
if mutate > random() :
pos_to_mutate = randint (0, len(individual)-1)
# this mutation is not ideal, because it
# restricts the range of possible values
# but the function is unaware of the min/max
# values used to create the individuals
individual [pos_to_mutate] = randint(

R=3(1)
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min(individual), max(individual))
# crossover parents to create children
parents_length = len(parents)
desired_length = len(pop) - parents_length
children = []
while len(children) < desired_length:
male = randint (0, parents_length-1)
female = randint (0, parents_length-1)
if male 1= female:
male = parents[male]
female = parents[female]
half = len(male) / 2
child = male[:half] + female[half:]
children. append (chi |d)
parents. extend (chi ldren)
return parents

target = 371
tglp=1xtarget/100

p_count = 100
i_length = 6
i_min=20
i_max = 100
p = population(p_count, i_length, i_min, i_max)
fitness_history = [grade(p, target),]
for i in xrange(100) :
X=2xrandom()-1 # from -1 to 1
rTarget=target+Xxtglp
p = evolve(p, rTarget)
fitness history. append (grade (p, rTarget))

f=file( testll.txt’, 'w') # open for "writing
for datum in fitness_history:
print datum
f.write(str(datum))# write text to file
f.write("¥n")
#plt. plot (fitness_history, “. =", color="red")
#olt. show()

f.close()



