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1. &3
PRAT DLE I TG 22 2 BUAC b 22 36 R 22 3% Geatpy. FEZEAEHT, VRTE 2% %E Numpy .
K %% pip install geatpy
A2 fE github N3 Geatpy %M, (EAMIEH] G HAT LU F S 2%
python setup.py install

2. N1 Al

Geatpy ] UAH B JE At o) B AS 7 20 2 S ACAY SK AR In) 2, wo FRATTKE F B SRILE AT,
FARHS XM 5 Matlab #5AZEML (5 268 A] LLFR Matlab [¥] gatbx 1 GEATbx 1. B 48 FHiE
17 ELEE) o

AT 252 2% 1) MoCormick BRELUR B/ MEAE R, 2 IXFE I — R 2L

f(z,y) = sin(z +y) + (z — y)* — 1.5z + 2.5y + 1

BRI R, EREA RN
f = (—0.54719, —1.54719) = —1.9133, AT ERMI, REEGWT:
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# —*- coding: utf-8 -*-

AT R quickstart_demo.py

R

Ademo &7~ T W 1 1# fl Geatpy ' Bt HY L E EIEZE |

S M 5 Y A2 I AR AR IR — A TR 2 R e B B AT R AT A

A B AF: £ = min(np.sin(x + y) + (x - y) ** 2 - 1.5 * x + 2.5 * y +1)
AR BB HKainfuclin N B S50 E &

import numpy as np
import geatpy as ga # F A\geatpy/%

import time

o B " X o
# & N\ bR A ] R P A 4B [ Phen DA R A9 B35 MR B BT AT M 7 19 ELegV

def aimfuc(Phen, LegV):

np.array([Phen[:, 011).T # HHPhen® — 7| % 2| # 7 fr A MR By &

y = np.array([Phen[:, 1]1]).T # X HPhen® — 7|15 2| f 4 T H MEMyE
# 1 H MoCormick PF #{ &
£

X

= np.sin(x +y) + (x —y) #*x 2 - 1.5 x x + 2.5 x y +1

return [f, LegV]

o TERE e
x1 = [-1.5, 4]; x2 = [-3, 4] # HXEHHE

bt = [1, 1]; b2 = [1, 1] # BXEAR

codes = [1, 1] # REWRETA, 2N R EHERABE R
precisions =[6, 6] # TEWNRE, 10T EHI /N EFEL10ML
scales = [0, O] # XAEARZE

ranges=np.vstack([x1, x2]).T # AMKEZ EWLEER

borders=np.vstack([bl, b2]).T # AKX HELT EWL FHEEF

o BEHESHRE i
NIND = 50 # fPAEHLAE

MAXGEN = 1000 # AR

GGAP = 0.8 # K FREXRMETAHFE KX 40.8

selectStyle = 'sus'; # REHEEWEEFT ALY "sus"— L& HF
recombinStyle = 'xovdp' # WEHEEWEH T A, KHH AKX X

recopt = 0.9 # 2 XM=

pm = 0.1 # B AR
SUBPOP = 1 # REMBHHAL
maxormin = 1 #

RERARPMEFFIEANL, ZTFE2RMERF, -1UERTRALET
o IF 36 18 1% B ik At A i
FieldD = ga.crtfld(ranges,borders,precisions,codes,scales) #

VR B G 2 X 3t i
Lind = np.sum(FieldD[0, :1) # W HRmHEEHWEERKE
Chrom = ga.crtbp(NIND, Lind) # AR¥E X ik & A& ik — J | F #F
Phen = ga.bs2rv(Chrom, FieldD) #xf47# k%2t 1T 414
LegV = np.ones((NIND, 1)) # Wt MEHNFATHS | HE
[0bjV,LegV] = aimfuc(Phen, LegV) # 1T 474 k2t h iy E 47 & # &
# BXHMITFH, % 1E Anan
pop_trace = (np.zeros((MAXGEN, 2)) * np.nan)

# RXAMBRALANHRCTE, TEXE-—RKREMAENRENR, W% E Anan
ind_trace = (np.zeros((MAXGEN, Lind)) * np.nan)
# Jroapatfu! |

start_time = time.time() # JFi4itES

for gen in range (MAXGEN) :
FitnV = ga. ranking(maxormin * O0bjV, LegV) #
RAE EATE R AN B N EE
SelCh=ga.selecting(selectStyle, Chrom, FitnV, GGAP, SUBPOP) # t#f
SelCh=ga.recombin(recombinStyle, SelCh, recopt, SUBPOP) #35 X
SelCh=ga.mutbin(SelCh, pm) # — ##&|f¥ &4 7
Phen = ga.bs2rv(SelCh, FieldD) # XI & b B S AT M AL (— k&4 + 2 H))

LegVSel=np.ones((SelCh.shape[0], 1))## % & fr B0y ¥ AT 7| 1 £
[ObjVSel,LegVSel] = aimfuc(Phen, LegVSel) # K & ft A~k #y HAr %k &

[Chrom,0bjV,LegV]

ga.reins(Chrom,SelCh,SUBPOP, 1,1, ,maxormin*0bjV,maxormin*0bjVSel
,0bjV,0bjVSel,LegV,LegVSel) # & 4f A\ 13 2|37 — (L fh 2
# 10X
pop_trace[gen, 1] = np.sum(0ObjV) / ObjV.shape[0] #
103K & KA 2 By B AT B KM B
if maxormin ==
best_ind = np.argmin(0bjV) # HH YR KL MENTF =
elif maxormin == -1:
best_ind = np.argmax(0bjV)
pop_trace[gen, 0]=0bjV[best_ind]#10 F &4 KX & & {4 MK B 47 & 40 E
ind_trace[gen, :] = Chrom[best_ind, :] #
LRI RMHHEREMENE EE
# HUT R
end_time = time.time() # % FIffT
wn N wn
ga.trcplot (pop_trace, [['mMt/MEEFEEE", MEWETREKHE ],

['demo_result'])
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Wi Bk 4k Wi
best_gen = np.argmin(pop_tracel:, 0]) # T HEHJMLMHEZET —K
print(' LA EAFRZE A : ', np.min(pop_tracel:, 01))
print ("MW ERZEEA: ')
# R NMRILRBFRAZE R BERE N EARER,
# AT E AL E 3 Ay R R A
variables = ga.bs2rv(ind_trace, FieldD) # f###J

for i in range(variables.shape[1]):
print(variables[best_gen, i])
print (' R —KZ% ' ,best_gen + 1,'K")

print(' fAf: ', end time - start_time, 'f')
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1. RAMHRE, W numpy. Geatpy 5.
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x1 =[N, B3]

=[5, E5Y
=[5, E5Y

bl =[0, 1]# (X 0 L E x1 AME TR, 1 £REE LR

b2 =11, 0]

b2 =11, 1]

ranges = np.vstack([x1, x2, x3]).T # R x1,x2,x3 Al —MEMFERFRTTE L E1E

borders = np.vstack([bl, b2, b3]).T
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