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import numpy as np

def aimfuc(Phen): # & )\ FfBF J & 1K 45 [ 4F AL J5 oA 25 [ 3k 30 A 48 (&
Phen[:, [0]] # MPhenF FHF 21T &
Phen[:, [1]]

x1

x2

0bjV = x1*x1 + x2*x2

return ObjV

f& N [1) Phen RFEMBE G AR RN, ©R_— M. FEIREIM ObjV 22—
numpy [ array KA [r) &, &F—FIRE L —NAME R H bR ek EUE -
0% Phen FI{E T

1
Phen = | 4
3
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AL H] aimfuc(Phen) J&, Rf 275 2RS4 B2 H A5 8 £E N -
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ObjV = | 16
25

P numpy [ array 4EREE, FAT1HAT print(Phen.shape) 1 print(ObjV.shape)
WA ElIMEREFERE, nTERSRE S5 (3,2) # (3, 1). Ui Phen /& 3 1T 2 FIRHERE (52
b L RBEHIA): ObjV 42 34T 1 AU & .
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e/ ME IR ENE D 50%:

win F B Hpunishing . py"""

import numpy as np

def punishing(Phen, FitnV):
idx = np.where(Phen == 0)[0] # FE|FEFATHMEMBEFHNALE
FitnV[idx] = np.min(FitnV) // 2 # Bl #[% %

return [FitnV, idx]
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""test.py"""
import numpy as np
from punishing import punishing
from aimfuc import aimfuc
# G| ZPhen K RKMAMER RAAEE, E Rarrayly % &
Phen = np.array([

(1, 21,

(4, o],

(3, 411)
FitnV = aimfuc(Phen)
[FitnV,exIdx]=punishing(Phen,FitnV) # & Z|#THyE i B LR FE 7T AT MR 80 T 47
print(FitnV) # M H 4R
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min fi (#) = =25(z1 — 2)* — (w3 — 2)° — (23 — 1)* = (24 — 5)* — (25 — 1)°
min fo (z) = (21 — 1)+ (20 — 1)+ (23 — 1)+ (z4 — 1)+ (x5 — 1)
( g(x)=214+125—2>0
g (x)=6—21 —29>0
ot gs(x) =242 —29>0
gs(x) =2—214+ 329 >0
g5 (2) = 4— (3 — 3)° — 24 > 0
Kg6(x) —(25—3)4+24—-4>0
0<z;<10(:=1,2,---5)
XA —MXCH PRI, Forh Q%A AN 2 ] SR YE B XD, 102 2 A B Y
ZNLRAZEN . BN FATREEAFT & AW FAT BT BRI H bR R BUE f 22K, [FI
fo 2B/, TP AR PR 3 R AL

fi=[pf1(x),p2fo (x)]

Hory, ERLIREAM g:i(2) (i = 1,2,...,6), Bpr=pr =1, RZ, Blp <0M
p2 > 0 MIBENLEL.
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i, AEAN B BN LR ZM AW, HIX M. =BT R
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y = a3+ a3 /M, 3rb 2 5 o 205 [-5, 0)U(0, 51 LA (2, 10] i34
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import numpy as np
import geatpy as ga # -+ Ageatpy/E

import time

def mintempl(AIM_M, AIM F, PUN_M, PUN_F, ranges, borders, MAXGEN,
NIND, SUBPOP, GGAP, selectStyle, recombinStyle, recopt, pm,

maxormin) :

nun _%‘ﬂﬁé{jﬁ@aﬁ —nnn
# IR I E AT B8 HOf 5T R A
aimfuc = getattr(AIM M, AIM_F) # 3 1% HAr 4k

punishing = getattr (PUN_M, PUN_F) # k1% &4
FieldDR = ga.crtfld(ranges, borders) # #7#5 1 [X B 4H it %
NVAR = ranges.shape[1] # 13 Z|#=#| & W4k
# B X MK, #4EE Hnan
pop_trace = (np.zeros((MAXGEN ,3)) * np.nan).astype('int64')
# EXXBILEKH, WREFRAKXEE, W E Hnan
var_trace = (np.zeros((MAXGEN ,NVAR)) * np.nan).astype('int64')
e T %8 1% 1% B vk k= =
Chrom = ga.crtip(NIND, FieldDR) #
B X 35,4 18 B FieldDR A ok 3 3k R A7 46 Fi
ObjV = aimfuc(Chrom) # 115 f# % E 7 & 4

start_time = time.time() # JF#451fHf
# Jrigdtfu! !
for gen in range (MAXGEN) :
FitnV = ga.ranking(maxormin * ObjV) # i1 5 /A [ &
[FitnV, exIdx] = punishing(Chrom, FitnV) # i Jf i 4
# ICFRHAMNLAE
bestIdx = np.argmax(FitnV)
wrongSign = np.ones((FitnV.shape[0], 1))
wrongSign[list(exIdx)] = 0 # *f3E ¥ 4T M 1EARIT
if wrongSign[bestIdx] != 0:
feasible = np.where(wrongSign != 0) [0] # H[&3F =] T ##
# 103 YRR AR Y R ME
pop_tracel[gen, 1] = np.sum(FitnV[feasible]) /
FitnV[feasible] .shape[0]
# 10 Y A B R AR B AR K E
pop_trace[gen, 0] = ObjV[bestIdx]
# TR NMBEN RO NENENEE
pop_tracel[gen, 2] = FitnV[bestIdx]
# DRYRMBERENMENTEE
var_trace[gen, :] = Chrom[bestIdx, :]
# HATHEHEE! !
SelCh=ga.selecting(selectStyle,Chrom,FitnV,GGAP,SUBPOP) # it#%
SelCh=ga.recombin(recombinStyle, SelCh, recopt, SUBPOP) #32 X
SelCh=ga.mutint (SelCh, FieldDR, pm) # L{HZ &
ObjVSel = aimfuc(SelCh) # K& MK B AT HHE
[Chrom,0bjV]=ga.reins(Chrom,SelCh,SUBPOP,2,1,0bjV,0bjVSel)
LE RN
end time = time.time() # £5 F it AT
# FEAEH#AMITTE
delldx = np.where(np.isnan(pop_trace)) [0]
pop_trace = np.delete(pop_trace, delldx, 0)
var_trace = np.delete(var_trace, delldx, 0)
# REHMITTE., K EILTHURIATH

return [pop_trace, var_trace, end_time - start_time]
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# —*- coding: utf-8 —*-
FAT i Amain. py
LEGE
P demo 7 fi& 7T 20 T T S M7 29 SR By E B AT 1 AL 1] AR
AEF|EL B R XH =R "mintenpl . py" K M R 1% [ AL
H+ ENEHE Fainfuc. py X+, AREMHE £ B X Hpunishing. py F
import numpy as np
import geatpy as gea # «?)\geatpyfﬁ
from mintempl import mintempl # TN E B RAR AR

# KBRS E Dt

AIM M = __import__('aimfuc') # BT

PUN M = __import__('punishing') # i %

e === g X H== S
x1 = [-5, 5]; x2 = [2, 10] # BXEWHEHE

bt = [1, 1] ; b2 = [0, 1] # HXEWAF

ranges=np.vstack([x1, x2]).T # ARETEWLEEMRF
borders=np.vstack([bl, b2]).T # £AREZT EWAFEE
nun ===iﬁ{%%ﬁ%£‘§kﬁiﬁzz ——nnn

NIND = 50 # fREEHAE
MAXGEN = 500 # wARERE
GGAP = 0.8 # R FRERXARWEEF N (1-GGAP)

selectStyle = 'rws' # MEFEWEFFAR A "rus"—— R HE WL EF
recombinStyle = 'xovdp' # HEHFEWEHTA, BRAR AKX X

recopt = 0.9 # 2 XML

pm = 0.01 # T RHEE

SUBPOP = 1 # WEMEHELZANL

maxormin = 1 # REMMILKAXZ RN E R

o == VB R 2 AR AR 447 B M mmm i
# VR RRALAURAT R B, 13 5B B A K B 03 R B LR AT LA

[pop_trace, var_trace, times] = mintempl(AIM M, 'aimfuc', PUN_M,

'punishing', ranges, borders, MAXGEN, NIND, SUBPOP, GGAP,
selectStyle, recombinStyle, recopt, pm, maxormin)
i 2 B B % R= ===
# 1% \pop_trace# (T4 A
gea.trcplot(pop_trace, [['& KM R EFBLIE"],
[ BRMBENMRFHENER, BAMBERCNMRELEE 1],
['demo_resultl', 'demo result2'l)
# WHAER
best_gen = np.argmin(pop_trace[:, 0]) # ILFJMLAM#FZEH— K
print (' LA EAFEZKME #: ', np.min(pop_tracel:, 01))
print (' RILWER KT EEA: )

for i in range(var_trace.shape[1]):

print (var_trace[best_gen, i])
print (' LW — R EF ', best_gen + 1,' ")

print(' AlBf: ', times, '#'')
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1. 2 57 AT A main.py
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