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class Color(object):

&N, EXANREEr,g,b,aR PR
def __init_ (self):

self.r r.randint(0, 255)
r.randint(@, 255)
r.randint(0, 255)
r.randint(95, 115)

self.g
self.b
self.a
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class Triangle(object):

E N =MEHIZE

p -

3 DIRY /N

JE 1
ax,ay,bx,by,cx,cy: FREFAN=ZMHE= T HI2-RFR
color ! R HIERIET
img_t : =tk E, HTaE R
J7 i
mutate_from(self, parent): MRR=AEER

draw_1it(self, size=(256, 256)): Zil=FfH
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class Canvas(object):
iE ST R
Jag 1k -

mutate rate : THRHEE
size . B/
target_pixels: HIrEH&EM

T
add_triangles(self, num=1) : EE 2P A num) =M
mutate_from_parent(self, parent): MARE X RilkiT4E R
calc_match_rate(self) TR

draw_it(self, 1) : RAFE A
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def calc_match_rate(self):
do something...

# 41 fi# NRGBAVY i i
arrs = [np.array(x) for x in list(self.img.split())]
for 1 in range(3):

# XFRGBIEIE =N M7 A5 H s B A ROEE A E 22 BCF 7 A

# VPN ARACLRE

self.match_rate += np.sum(
np.square(arrs[i]-self.target_pixels[i]))[0]
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main():

o . B
# ENEAE FE TR j . %?E’{lﬁf‘a)ﬂ\

r TaT AT
L < S0000 :;

LI,

A FE R
LLIZR AN

L % LOOP == 0:
# BBLOOPICIRAF—IXE A
Lo+= 1
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f (x)

X + 10 * sin(6 * x) + 7 * cos(4 * x)
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# MAEBEAT VRO

def calobjvalue(pop, chrom_length, max_value):
templ = []
obj_value = []
templ = decodechrom(pop, chrom_length)

for 1 in range(len(templ)):
x = templ[i] * max_value / (math.pow(2, chrom_length) - 1)
obj_value.append(10 * math.sin(5 * x) + 7 * math.cos(4 * x))

return obj_value *T'III%I
7]\ |2
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# MWK (EBRAED
def calfitValue(obj_value):

fit_value = []

c_min = 0

for 1 in range(len(obj_value)):
if(obj_value[i] + c_min > 0):

temp = ¢c_min + obj_value[i]
else:
temp = 0.0
fit_value.append(temp)
return fit_value
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# ZChd
def crossover(pop, pc):

pop_len = len(pop)

for 1 in range(pop_len - 1):
if(random.random() < pc):
cpoint = random.randint(0,len(pop[0]))

templ = []

temp2 = []
templ.extend(pop
templ.extend(pop
temp2.extend(pop
temp2.extend(pop
pop[i] = templ
pop[i+1] = temp2

1][@:cpoint])
i+1][cpoint:len(pop[i])])
1+1][0:cpoint])
i][cpoint:len(pop[i])])
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# L

def mutation(pop, pm):
px = len(pop)
py = len(pop[0])

for 1 in range(px):
if(random.random() < pm):

mpoint = random.randint(@, py-1)
if(pop[i]l[mpoint] == 1):
pop[i][mpoint] =
else:
pop[i]l[mpoint] =
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y = 16. 996303,

x = 7.849462
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