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mport numpy as np

import matplotlib.pyplot as plt

import matplotlib.animation as animation
import random as rnd

# set parameters
N= 100

T= 100

W= 30

10 SEED=101

11 agents= []

OoNOOTUVTPAWNER

12

13

14 | def gtypeToPtype(gtype):

15 return(np.sum([gtype[i]*(2**i) for i in range(L)])/float(2**L-1))
16

17 | def fitnessFunction(p):

18 return(p**2)

19

20 | #def fitnessFunction2(p):
21 | # return(np.sin(17.0*p)*np.cos(35.0*p)+1.5)

23 ### define classes
24 | class Agent(object):

25

26 def __init__ (self, gtype):

27 self.genotype= gtype[:]

28 self.phenotype= None

29 self.fitness= 0.0

30

31 def getOffspring(self):

32 o= Agent(self.genotype)

33

34 for i in range(L):

35 if (rnd.random()<MUT):
36 o.genotype[i]= 1-o.genotype[i]
37

38 return(o)
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def develop(self, dfunc):
self.phenotype= dfunc(self.genotype)

def evaluate(self, efunc):
self.fitness= efunc(self.phenotype)

def selectAnAgentByRoulette(pop):
total= sum([i.fitness for i in pop])
val= rnd.random()*total
for i in pop:
val-= i.fitness
if (val<o):
return(i)

def crossover(al, a2):
point= rnd.randint(1, L-1)
for i in range(point, L):
al.genotype[i], a2.genotype[i]= a2.genotype[i], al.genotype[i]

# initialize variables

SEED=10106

N= 100

G= 100

L= 20

MUT= ©0.001

CROSS= 0.2

rnd.seed(SEED)

population= [Agent([rnd.randint(@, 1) for j in range(L)]) for i in ran
fig= plt.figure()

#some variables for graphs
averageFitness= []

bestFitness= []

best= population[@]

sX= np.arange(0, 1.01, 0.01)

sy= [fitnessFunction(i) for i in sx]

# main loop (call back function for animation)
def main_loop(t):

step()

update(t)

# events in a step

def step():
global population
#fitness evaluation
best= population[@]

for a in population:
a.develop(gtypeToPtype)
a.evaluate(fitnessFunction)
if(a.fitness>best.fitness):
best= a
averageFitness.append(np.average([a.fitness for a in population]))



99 bestFitness.append(best.fitness)

100

101 print str(best.genotype)+":"+str(best.fitness)

102 #evolution

103 newpop= [ ]

104 for i in range(N/2):

105 nl= selectAnAgentByRoulette(population).getOffspring()
106 n2= selectAnAgentByRoulette(population).getOffspring()
107

108 if rnd.random()<CROSS:

109 crossover(nl, n2)

110 newpop.append(nl)

111 newpop.append(n2)

112

113 population= newpop

114

115 # update function for graph
116 | def update(t):

117 fig.clear()

118

119 axl= fig.add_subplot(2, 1, 1)

120 axl.plot(averageFitness)

121 axl.set_title('g = ' + str(t))

122 axl.plot(bestFitness)

123 ax1l.set_xlabel("generaiton")

124 axl.set _ylabel("avrage / best fitness")
125

126

127 ax2= fig.add_subplot(2, 1, 2)

128 x= [a.phenotype for a in population]
129 y= [a.fitness for a in population]
130 ax2.plot(x, y, ".")

131 ax2.plot(sx, sy)

132 ax2.set_xlabel("x")

133 ax2.set_ylabel("fitness")

134

135 fig.tight_layout()

136

137

138 | ani = animation.FuncAnimation(fig, main_loop, np.arange(9, T), interva
139 | plt.show()
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2L, sin(x)ldnp.sin(x), cos(x)i&np.cos(x)
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selectAnAgentByRoulette(pop)
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Rysunek 7: An overview of Schwefel’s function in 2D, f(z.y) = —zsin(y/|z| —

y sin( -ﬁ,m
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def gtypeToPtype(gtype):
x1=np.sum([gtype[i]*(2**i) for i in range(L/2)])/float(2**(L/2)-1)*1000.0-500.0
x2= np.sum([gtype[i+(L/2)]*(2**i) for i in range(L/2)])/float(2**(L/2)-1)*1000.0-500.0
return(x1, x2)

BB
SEOESERBIZ2DDEZSIHKICLT, TNz LOBRTEBRUIEZRLET,

def fitnessFunction(p1, p2):
return(-p1*np.sin(np.sqrt(abs(p1)))-p2*np.sin(np.sqrt(abs(p2))))

BHET, AgentV T A Devaluate B ELUTD LS ICEEHBZ XY

def evaluate(self, efunc):
self.fitness= efunc(self.phenotype|0], self.phenotype[1])

5> 78R
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def selectAnAgentByRank(pop):
pop.sort(lambda x, y: int(x.fitness-y.fitness))
rank=range(N, 0, -1)

total= sum(rank)
val= rnd.random()*total
foriin range(N):
val-= rank]i]
if (val<0):
return(popli])

72 TRR
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#some variables for graphs
averageFitness=]
bestFitness=[]

best= population[0]

sx= np.arange(-500, 500.1, 20)
sy= np.arange(-500, 500.1, 20)
SX, SY=np.meshgrid(sx, sy)
SZ=fitnessFunction(SX, SY)

Rlc, ax2|icBI 2 EUATOED ICEEHWATT.

ax2=fig.add_subplot(2, 1, 2)

x=[a.phenotype[0] for a in population]

y=[a.phenotype[1] for a in population]

ax2.scatter(x, y)

plt.hold(True)

ax2= fig.add_subplot(2, 1, 2)

ax2.imshow(SZ, origin="lower', extent=[-500, 500, -500, 500])
plt.hold(False)
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genotypel | 5 | 3|6 (2|4 (1|7 |0
$ ¢ ¢ 7

genotype2 | 3 |6/ 7 4 |1|5|0]| 2
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genotypel | 5 | 3|7 (415|710
genotype2 | 3 | 616 2 |4|1|0] 2
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size |1 (1 |0|0|1/011]|0
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genotype | 1|54 |3 (2(2|1]|1 EMosEE

FIMMHENEIVOFESHS
MATHETFREHFBEHMN x | 1(2|3|4|5|6|7

phenotype | 0 |5 |4 |3 |2 |6 |1]|7
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Partially-mapped crossover (PMX)

Z Z7Tl&, Partially-mapped crossover (PMX) (Goldberg and Lingle, 1985) & W5 H 5 —D D &
CHSNIEANLGRXIXFEZBNUET.
BUFD&LS52DDEEFINNB & UT, PMXIFLITORIEZITLWET.

genotypel |5 (3|6 |2 |4 (1|7 |0
t ¢ ¢ ¢
genotype2 (3 | 6|7 |4|1|5|0]|2
l RHOEMTER
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genotypel | 5 | 3|7 (4|15 |7 |0

genotype2 | 3 |6l 6 |2 |4 (1|02

WA R 3 X E RO = 5
RAXMEE-TER

genotypel | 2 |3 |7 |4 |1|5]|6]0

st EHL-cFOEERS
R IL—IL TR

genotype2 |3 | 7162|4105
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1. BICEFTLEZIVTIVXLDNI I -3y (BROAHFVPELGFORRAERE) 2—DO%
=L, fx)=x2UAD (B TRV) BEPRYFY— JEBORELICERT 5.

2. Ty ITY v VBB GAZRET 3.

3. KO- /LAY VHBZ#E<CAZRERET 5. IEFRREXXEEELILD, PMXGZEZE
EIBED.

4. zOft, FETRELHEAEEZEZEALLD, FAXNCOULT, ThZe@E{GAZEET 5.
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