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max f (z1,x2) = 21.5 4 x4 sin (4wz1) + o sin (47zq)

—-3.0<x; <121
s.t.
4.1 < z9 <58
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import numpy as np

def aimfuc(Phen):
x1 = Phen[:, [0]]
x2 = Phen[:, [1]]
£=21.5+x1*np.sin(4*np.pi*x1)+x2*np.sin(20*np.pi*x2)

return f
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import numpy as np
import geatpy as ga

from aimfuc import aimfuc

# FRECR BB B At

ATM M = __import__('aimfuc')

# TERE

x1 = [-3, 12.1] # EEX E1WEE
x2 = [4.1, 5.8] # HEZ 20 L
bl =[1, 1] # EXE1EGEETH
b2 = [1, 1] # BEX 28 G WA LR

codes = [0, 0] # EEX EM%HA TN

precisions = [4, 4] # HX EWHKEWRETHREAR)

scales = [0, 0] # E&XAXNLZE

ranges = np.vstack([x1, x21).T # 4 ik B X = 1yt B E %

borders = np.vstack([bl, b2]).T # 4 K B L BRI FHE[E

# R DX 1t 2

FieldD = ga.crtfld(ranges, borders, precisions, codes, scales)
# A HEER

[pop_trace, var_trace, times] = ga.sga_new_code_templet (AIM_M,

'aimfuc', None, None, FieldD, problem = 'R', maxormin = -1, MAXGEN
= 1000, NIND = 100, SUBPOP = 1, GGAP = 0.8, selectStyle = 'sus',

recombinStyle = 'xovdp', recopt = None, pm = None)
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import numpy as np

def aimfuc(Phen):
x1 = Phen[:, 0]

x2 = Phen[:, 1]
x3 = Phen[:, 2]
x4 = Phen[:, 3]

f =18 * x1 + 10 * x2 + 12 * x3 + 8 *x x4

# ARFH (BT ik, ZVERTEE)

f[np.where(12 * x1 + 6 * x2 + 10 * x3 + 4 *x x4 > 20)[0]] = O
0

f [np.where(x3 + x4 > 1) [0]]

f [np.where(x3 - x1 > 0)[0]] =0

f [np.where(x4 - x2 > 0)[0]] =0

return np.array([f]).T
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import numpy as np
import geatpy as ga

from aimfuc import aimfuc

# RIS B 0 Ak

ATM M = __import__('aimfuc')

# XTEWE

ranges = np.vstack([np.zeros((1, 4)), np.ones((1, 4))]) #
KB R 2 BT B A T

borders = np.vstack([np.ones((1, 4)), np.ones((1, 4))]) #
KRR 2R

FieldDR = ga.crtfld(ranges, borders) # A ik [X it 2

# R B E ERER

[pop_trace, var_trace, times] = ga.sga_real templet(AIM M, 'aimfuc',
None, None, FieldDR, problem = 'I', maxormin = -1, MAXGEN = 1000,
NIND = 50, SUBPOP = 1, GGAP = 0.9, selectStyle = 'sus',

recombinStyle = 'xovdp', recopt = 0.9, pm = 0.1)
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# DTLZ1

def DTLZ1(Chrom, M = 3): # MY F % E, 2% 3%
x = Chrom.T
XM = x[M-1:]
k = x.shape[0] - M + 1

gx = 100 * (k + np.sum((XM - 0.5) ** 2 - np.cos(20 * np.pi * (XM -

0.5)), 0))

O0bjV = (np.array([[]]).T) * np.zeros((1, Chrom.shape[0]))

ObjV = np.vstack([0bjV, 0.5 * np.cumprod(x[:M-1], 0)[-1] * (1 +
gx)])

for i in range(2, M):

ObjV = np.vstack([0bjV, 0.5 * np.cumprod(x[: M-i], 0)[-1] * (1 -
x[M-i]) * (1 + gx)1)

0bjV = np.vstack([0bjV, 0.5 * (1 - x[0]) * (1 + gx)])

return 0ObjVv.T
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import numpy as np

import geatpy as ga # F A\geatpy/E

# IR IR R O A
AIM M

__import__('aimfuc')
AIM F
(TR p— /;E?E%EE ——nnn

ranges = np.vstack([np.zeros((1,7)), np.ones((1,7))]) # define the

'DTLZ1"

ranges of variables in DTLZ1
borders = np.vstack([np.ones((1,7)), np.ones((1,7))]) # define the
borders of variables in DTLZ1

FieldDR = ga.crtfld(ranges, borders) # create the FieldDR

== = use sga2 templet to find the Pareto

front ==l

[ObjV, NDSet, NDSetObjV, times] = ga.nsga2_templet(AIM_M, AIM_F,
None, None, FieldDR, problem = 'R', maxormin = 1, MAXGEN = 1000,
MAXSIZE = 2000, NIND = 50, SUBPOP = 1, GGAP = 1, selectStyle =
'tour', recombinStyle = 'xovdprs', recopt = 0.9, pm = None,

distribute = False, drawing = 1)
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