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ni B AR B #aimfuc. py """
import numpy as np
def aimfuc(Phen, LegV): # f& \/Fh&f 4 & (K45 [ MR AL 5 iy 2k [ & 30 A 4 [
x1 = Phen[:, [0]] # MPhen™ F BF5Ix1% &
x2 = Phen[:, [1]]
O0bjV = x1xx1 + x2*x2
exIdx = np.where(Phen == 0) [0] # FE|F A TMEMBEFWLE
# K 77 B2 AT MEVEATARIC, FEpunishing P x4 H # 4T &5
LegV[exIdx] = 0 # #AFiCiF [ ATHE 40
return [0bjV,LegV]
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EIR[EIHIE ObjV Hl LegV WANNZ4L, R & — numpy [ array KA W&, &—7
X NN ) H A bR BUE
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it — D f# numpy [1) array B4R & 1 4E B, AT 134T print(Phen.shape) 1 print(ObjV.shape)
W EAIMAEREE S, FTERZERS M (3,2) Fl (3, 1). Ui Phen /& 3 17 2 FIJHERE (3L
b L REEHAA): ObjV 42 34T 1 FUHIFIIA &
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nen 5 4 punishing. py"""
import numpy as np
def punishing(LegV, FitnV):
FitnV[np.where(LegV == 0)[0]] = np.min(FitnV) // 2 # BlE %%

return FitnV
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""test.py"""
import numpy as np
from punishing import punishing
from aimfuc import aimfuc
import geatpy as ga
# G| EPhenK K MAMWER RHNA L, E Rarrayl % E
Phen = np.array([
[1, 2],
(4, o],
[3, 411)
LegV = np.ones((3, 1)) # WHAMBFATHS HE
[ObjV, LegV] = aimfuc(Phen, LegV)
# V& Flrankingit & 3E i & (A 7 # % rankingff \LegV5 #( i, rankingf# 4 H 3
# XLegVARIC HOMAEFI AT AR #HAT &S], X B A/ T B punishingiy B, B it A
# rankingff 1% A\LegV)
FitnV = ga.ranking(0bjV)
FitnV=punishing(LegV,FitnV) # 1% 2%y i & DL R 38 7] AT AR B9 T 4%
print(FitnV) # W HEZ R

B AR
2
FitnV=1| 0
0
# AN H punishing, #%21533:
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FinV=| 1
0
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min f1 (z) = —25(z1 — 2)% — (22 — 2)* — (23 — 1)* — (24 — 5)* — (25 — 1)*
min fo () = (x1 — 1)°+(z2 — 1)°+ (x5 — 1)°+(zg — 1)°+ (25 — 1)°
( g () =21 4+22—2>0
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# —*- coding: utf-8 —*-
g E Xt E i E AR mintempl . py" "
import numpy as np
import geatpy as ga # 5?)\geatpyﬁi

import time

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

maxormin) :

nnn _%ﬂﬁé\{’b @EE —=nnun
# FREXE AT B B0 31 2
aimfuc = getattr(AIM M, AIM F) # # & HFE#K

punishing = getattr(PUN_M, PUN_F) # k1% &4k
FieldDR = ga.crtfld(ranges, borders) # 7% ft.[X 1 %
NVAR = ranges.shape[1] # 13 2|1 & = WM 4K
# EX#HMITFK L, A% fE Hnan
pop_trace = (np.zeros((MAXGEN ,3)) * np.nan).astype('int64')
# EXXBILFKH, LREFRKXEME, W% E Hnan
var_trace = (np.zeros((MAXGEN ,NVAR)) * np.nan).astype('int64')
e T 98 18 1% 5 ok = =
Chrom = ga.crtip(NIND, FieldDR) #
1R 3B X 35 X B FieldDR 4 ik B30 A 47 46 b B¢
LegV = np.ones((NIND, 1)) #
ERFAATHES M E, TR AR AR ATHE, 0% 3F AT H#
[ObjV, LegV] = aimfuc(Chrom, LegV) #
TEMEE ARG, [FAEHLegV
start_time = time.time() # JT#41T RS
# JTapdtfr! |
for gen in range (MAXGEN) :

FitnV = ga.ranking(maxormin * O0bjV, LegV) # it & fr#fiE i &

FitnV = punishing(LegV, FitnV) # 1/ i #%L
# RS MRE
bestIdx = np.argmax(FitnV)
if LegV[bestIdx] != 0:
feasible = np.where(LegV != 0) [0] # H R 3E 71T 4
# 103 Y R ARy R B A E
pop_tracel[gen, 1] = np.sum(FitnV[feasible]) /
FitnV[feasible] .shape[0]
# 103 AP B AR 8y B AR e R E
pop_trace[gen, 0] = 0bjV[bestIdx]
# LR G RMBFN RO R ENEE
pop_tracel[gen, 2] = FitnV[bestIdx]
# DXL RMBERE RN EEE
var_trace[gen, :] = Chrom[bestIdx, :]
# HATREHRE! !
SelCh=ga.selecting(selectStyle, Chrom, FitnV, GGAP, SUBPOP) #
% #
SelCh=ga.recombin(recombinStyle, SelCh, recopt, SUBPOP) #35 X
SelCh=ga.mutint (SelCh, FieldDR, pm) # ZZ{E4 &
LegVSel = np.ones((SelCh.shape[0], 1)) #
QEF AR TS 7 E
[ObjVSel, LegVSel] = aimfuc(SelCh, LegVSel) #
KA M AMEE B AT R E
FitnVSel = punishing(LegVSel, FitnV) # ¥ T &4k
[Chrom,0bjV,LegV] =
ga.reins(Chrom,SelCh,SUBPOP,1,1,FitnV,FitnVSel,0bjV,0bjVSel,
LegV,LegVSel) #E ii A\
end_time = time.time() # % FIfHf
# EABHNITEE
delIldx = np.where(np.isnan(pop_trace)) [0]
pop_trace = np.delete(pop_trace, delldx, 0)
var_trace = np.delete(var_trace, delldx, 0)
# REHMICFE. X EI0REURPATH A

return [pop_trace, var_trace, end_time - start_time]
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# —*x- coding: utf-8 —*-
AT B Kmain. py
i
Zdemo & & 77 #n 1 B 4 29 R e 3 B AR AR 1] AR
ARZEFE T EE X EEER "nintempl . py" K A R % 5] &L
HH EREHE Fainfuc. py X F, HREMHE £ B X rpunishing. py F
import numpy as np
import geatpy as gea # -+ A\geatpy/E
from mintempl import mintempl # F A\ H & X HJRIEEMN

# RERAHE DN

AIM M = __import__('aimfuc') # EAFEEK

PUN M = _import__('punishing') # i 4%

e ==L ERE== =t
x1 = [-5, 5]; x2 = [2, 10] # AR EHEE

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

ranges=np.vstack([x1, x2]).T # ARETENLEHEHR
borders=np.vstack([bl, b2]).T # ARETEWHIFIEHE

e === EH xS KKk E== ==nn
NIND = 50 # TEAAE

MAXGEN = 500 # mARBEREK

GGAP = 0.8 # R TREXARWEZ XN (1-GGAP)

selectStyle = 'rws' # REHEFWNEFFTAE A "rus"—REBLF
recombinStyle = 'xovdp' # MEHEWEA TN, EAHAEARXX

recopt = 0.9 # XXX

pm = 0.01 # T REE

SUBPOP = 1 # WEMBHZAL

maxormin = 1 # RERILERAXZRNMCE AT

o =B R 3 2 AR 4 4T B M mmm ===
# VIR B BLAR AT A B A, 7 BB B K B 36 R B DL R 4T B A

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

'punishing', ranges, borders, MAXGEN, NIND, SUBPOP, GGAP,
selectStyle, recombinStyle, recopt, pm, maxormin)

v 2 R 45 R ==

# & \pop_trace#{T%

gea.trcplot(pop_trace, [['&RFFA &M EAFREE "],
BRI HELEE, BRMEERADEELEE ],
['demo_resultl', 'demo_result2'])

# WA AR

best_gen = np.argmin(pop_tracel:, 0]) # 10T & iLAF# & &4 — (K

print (' LA EAREEME H: ', np.min(pop_trace[:, 0]))

print (" LW EFRZEEH: )

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

print (var_trace[best_gen, i])
print (' ZMHH—KZF ', best_gen + 1,' ")
print (' Al At: ', times, ')
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