Geatpy HELEH

Geatpy R H 73 Ei s 4R 2 776 7F numpy [ array Z02H B (1, numpy H 53 4MEH matrix
RIFERERA, HIMIAMHE, TRASTHBIA array BURAFME “FEFE” (WA LLAAAE—
iR, BETFRSRE)). HpA —4 F EREE: numpy [ array 7E3R 78T W) &
o 2 FOARRI SR, —Mjg 1AT n ZURIFERE, B2 4ER; — Pl 200 ) — 4517 1)
. Pk, 7E Geatpy ZUFEH /4 X 0 X WM S, IRATRRETE N “ATHEFE”, J5#H A
“UTIME”. Geatpy AL 4 array .

il —AMTmE x, HEN[123456], A4, H print(x.shape) fith HAKS, AT
IFFE] (6,), #7 x RATHEFEMAZAT MR, B2 x KA RGE (1,6) A FE (6,)-

£ numpy ) array KR, SEPR B “HIRE” KM, il “mE” 484
11, {HH numpy [ array KonF R ER, ©9br b2 4k n, RAEHA 15 BATA
NG TR, G5 “FlaE” KIREX A A 15 .

EGRFE, WX numpy [ array 2582, /R LLA print(Z8 & .shape)” 7 >k fi
HHAEE R, DU e A 4E 5 .

—. EARBIRLEH
11 ek

Geatpy 1, FPEESLEARZE — numpy ) array 8AY ) —4E5E [, — A Chrom iy
Yy BFATRN AR — RGOk . HEER A Z 40k, AT DL 2 AN HH DGR
Chrom BIAJ . ERIN—> Chrom F—47XJ N R A — Sk G tafik.

AT — AR R R (BFER MR H] Nind 44 SERBEME IR A
F Lind #x4, W Chrom (&5 F 40 N FioR:

911 g1,2 g1,3 T 91,Lind
92,1 92,2 92,3 T 92,Lind
Chrom =
dNind1 YNind,2 YNind,3 °°° YNind,Lind

Geatpy2 HANEEXT— NI G AR R X 735 T T 2 A 1 R Qe AR AR
B T E A 2 R, ATLAMEF 24 Chrom SRAF i 2 MR A St i

1.2 MR RINAY

PRI 1 5 45 A R B e AR I AR — 35, 942 numpy [ array 578, FRATT—
#¢H Phen K44 . B2 EOARHRE Chrom 283 ffAY 5 15 21 i 22 DR 3R I8 B e
AR —AAME, BB N AR R T Nvar RoRZERANE, IFEER
PLAYHE B Phen FR45 R U 14

T11 x1,2 x1,3 T L1, Nvar

21 T2.2 T23 T T2 Nvar

Phen = 31 32 r33 - T3 Nvar
ITNind,1 ITNind2 <LNind,3 °°° LNindNvar

Phen H{H 5 R FHHUARED 7 A K. Geatpy $RHHE — 1) /4% B8 A2 AL 13k ) B A
RIS T3 T35t FE Geatpy W] DU FIANTG ZARIS 1Y) “ SRS 7 Fie, IXFA
HEM G AR (B — AL x N R SRR R A SEPE, R A2 6575 30F Phen S84 Chrom.

KRR JATT AHA R L WS — A etk S2IMas Rt
ERAF .

1.3 BArE A

Geatpy X F numpy [ array ZEKE FERAF AP EER H AR BREUE . — M &8 ObjV,
B—AT X N —ME, BICVERE S Chrom MIFRATEG 85X R —A H ARk 2L,
LT 5 H AR H ObjV 2 RA5 1515 Xt T2 HARRE, Objv 215241,

Bt ObjV & —A> — 70 B BUE HE P -

fi(zia, 212, 1 Nvar) s f2 (1,1, 21,2, - T1,Nvar)
Ji (w21, 222, T2 Nvar) » f2 (T2,1, 22, - T2 Nvar)

ObV = Jfi(x31,232, - T3 Nvar) 5 f2 (€31, 23,2, * T3, Nvar)

fl (xNind,la TNind,2, """ xNz'nd,Nvar) ) f2 (xNind,h TNind,2, """ xNind,Nvar)

1.4 NMEBENE
Geatpy KM FI A ERAFAE P RE NG E . — v FitnV, EFRFEZ numpy
(¥ array S8, AT ROMEERE R (0B — MK BEIILEINE S Chrom MR IAT 4.

Jity
Jitz

fitNind

Geatpy W IRIE N FEIENE “ B/ NENERN 07 HZIE

L5 ERYRIZE

Geatpy K H Numpy array ZE28 [F)5E[% CV(Constraint Violation Value) >RKA17fi F >
RSN LR KA IR . — e CV, BREE—47 X NAPEE 0B — N ME,
WEINA S Chrom HIFERATEG B —FIR R — DN RKAT, BIEA —DARKAM, B
4 CV R R 4, W2 MWL, CV MRS A 25 WREA num
A0, W CV FERER SRS B Fs:

C1,1 C1,2 1,3 T C1l,num

C21 C2,2 C2,3 T C2,num

CV = C3,1 €32 €33 T C3,num
CNind,1 CNind2 CNind,3 °°'° CNindnum

CV FEFERIFEATCR A /DT EEET 0, MIZRIRZITCE NI 456 A2 0T LR 249 PR 2%
fre HRT 0, WFIRERAFRFAM, £RT 0 WK MEBOR, 1ZMEE RZZH
FEREML S o Geatpy $REBEPIFN A BV AORAT 7505, — Mo SRk, 5 — Ttk
BN AEAE P TAT PR AL BR A RO AT, T2 2 CV AERE . B AR HIE T DL Ja i Y
B S A RTAT PR SR AL B2 AR A A AR SGBE ]

1.6 IFFEREFE

Geatpy 187 F PERGHE S (PR X IR #) SRRl R A e (AR AR AR, e B i
TR RIER IR BT E . RSO SEE A R R 2% 5.
Fe S O B L G AR b i P AR ) R SR AR 5 1) R TR 2R T AR i 2 B A A 4

=]
2

>

8 R R T ELA 10 2 BB B0 AN Geatpy S5 AITHT 715 SR K A0 SVEHE SRR, 1%
T R FT LASRRRAE FH o 5 2R ] Geatpy $BEIRITHI 195 G A0 AL SEVEMESE I, AT fE ]
LA — AN EGl G PR S AR s 7 I 745 5 Encoding RECH A . H AT Geatpy 1 H
=M Encoding, 5354:
« "BG’ (kg T D)
o RI’ (GRREHGmAD, R STECRIEEEL IR A i)
« P (HEBIGRAY, B Y tARE— L 1 0 B A ELR )

X BEAAANNNIHZEERVER: RE HUP Gl 1 Je (AR A 7 B ARAD, Yeta ik b
(R —Ar AR B AR R A R R Al G “ S0 mig” A “HEBIgmiS "l Gifx
N “SAE RS

1) 35F Encoding =' BG' BI#EE, {1 8 17 n FIIERF FieldD SKAE N BEIDAERE, n
e PR AT R IA IR R AR B, FieldD 45T

lens
b
ub
) codes
FieldD =
scales
lbin

ubin

varTypes

lens, b, ub, codes, scales, lbin, ubin, varTypes Y5 N B 25T 1 SR AZ & AN BUHIAT 1]

Hrr, lens 05 PRI BN T RO . sum(lens) 5T G R .

Ib Fub 53 5ARRAEFA PR AL R SRR 5

codes T8 G R+ 8 FH 102 3 gt ik 2 b i . codes|i] = 0 KonEi N
AT R bR 3 4R codes[i] = 1 a8 F A% & 4fl

scales T WIREAS TR FHIN R EARZIEIE R XN o scalesli] = 0 NHEARZIE,
scales[i] = 1 JREZIEE . 0 82 ] LAR 22 & 198 Bl T AN E IS O, X
TRICHE K SHEL T, WAL R BRI, D> 1 1A Rk i 5
. (EE: 3ENERELNEZIEN, HEUETEE P AREA 0, BIZEA BT AHKT 0,
o ENFRERANT 00

M 2.5.0 lRAFFIR, BUET MM BRIER SR, ZSBERRE, BEXNHEEER.

lbin Mubin $8W] 7 AR 2GS HIGH LA . 0 B ML 1 Fortdil
Tt

varTypes T& W] 7 R FAAFRRA, JuER Iy 0 Foaonf NAL B Tk B R IES AR
B 1 RN MR BRI R,

il .

4 4 5
1 2 3
10 9 15

) 0 0 1

FieldD =

0 0 0
1 1 1
1 1 1
0 1 0

BRI AR AR G R HE B Chrom RS J5 AT AR IR 3 MRS &, i
AR I BUE Y8 L2 S [1,10], [2,9], [3,15]. Her & — 25 = ANER R R 12 — 3 4
i, HEABERAREEERD, HE—. BN ENESRTE;, BN
BT . 45 Chrom N:

1 011100O0111°01
Chrom=|010011010T1T1T11
00011 1O0O0OO0OO0OT1O0T1

YU AT PASRAT BAR 15 A BEAT A5 -

import geatpy as ea

Phen = ea.bs2ri(Chrom, FieldD)

PR o 15 B IR IR R R -

7.6 5 11.51612903
Phen = | 3.4 8 6.87096774
1.6 7 5.32258065

2) X SEAESmAD (RIVHT T i (AN 7 ZE MRS A 2w A5 7 20) AORPEE, (€M 3 1T n B
FEFE FieldDR RAFNERSFERE, n & Rtk fr R IA K2 HA2 & 4. FieldDR 45440
:

MR - oz, N
FieldDR = o bR 2, BER
varTypes; --- wvarTypes,

Xl 45 1 1) PG R R 3E T T Encoding SA’RI (SR B A0 4w iid) AP (HEFI 4 fiD) fAhEE
GRS . P SIS B) (0 IRRSHE PE RS TCE — SRR 2 AL & %K FieldDR
EE—AT A TR AR AHSE, 56 AT A o Rm MRS, B =AT 0 R0 16X 2 B
B i A 5 A B B U)o MBI FieldDR A Lind %)) (BRY kK BE N Lind), )%
RKEF-TFH+1> Lind. Hiln:

2 2 2 2 2 2 2
FieldDR= |10 10 10 10 10 10 10
11 1 1 1 1 1

B AR NHES G b B R 1R RS AR B, W e n Rl B G o2 AR 2, 3,4, 5,6,7,8,9, 10
TR 7 N R4 HES], Bl Chrom A:

23476 8 10
Chrom =
(876 49 5 3)
T i) FieldD A1 FieldDR #7& numpy [ array 258, ®4HA “Field”. W PLE#E
ARG B, #1an:

import numpy as np
FieldDR=np.array([[-3, -4, 0, 2],
[ 2, 3, 2, 2],

[ 0, 0, 0, 0]])

W] LA Geatpy PN B crtfld BR%R 5 M pRos A pl X S fiid 4%, FLEn R mT P
1T help(crtfld) BREEH API Y.

1.7 HLIEERRS

TEAS FH Geatpy AT AL IR IR, B H @ — DMEEIEERSS (W pop_trace) Kid
SRAPHEAEBEAL AR A S AR SR AR AN, JCHGE R TR S R B LN, HEAIE R 2875
BIRATIC SR BB AEHEAG I« P s Kymr 7 A= A i A AN . Fridt e s, B AEAL
BERgET PRk DR BAMA. XA Id AR A 28, Hh—FiE numpy 1)
array R, MW

a1 b1 C1 ce w1
a2 ba C2 s w2
AMAXGEN bOMAXGEN CMAXGEN *** WMAXGEN

H MAXGEN 2R, trace B —FIRBAF 48R, LinsE—Fhd
SSARPHRE I e HARBRBUE, 28 =30k &AL 135 H AR R 48U -+ -+~ trace [ 5F
—ATX R, R ATARER AR, BB AT A

AR L AR IR, FIRPE A o ERE S N R SR A
FIEHE . L UNTE Geatpy FTH [F) X G AL BIVRAEZE A Y pop trace, BRI, FIE
R — Ao R A AR AR 5

—. MR
2.1 Population 3§

1E Geatpy &AL TH )X SR FIEHELE . PSR (Population) & —/NM7AiEE S
BEMAM G B, EF LT AR M.

sizes @ int - MRERLAR, BORREERIMAEHE .

ChromNum : int - B+ K H, B NMER 205 50k,

Encoding : str - Je 4R gmhs 77 =

Field : array - #5346 [%, W LU FieldD 5% FieldDR.

Chrom : array - MPEEQEARTIRE, BF—ATX R — MR — 2K 4L k.

Lind : int - B QLA L

ObjV : array - PrfiF H A5 s £ E AR -

FitnV : array - MOEEAMASE N 81 0] &

CV : array - P/ M S 2056 A4 FE B IR RE R

Phen : array - PR R I HRE

A LB B RBEAT IRBCMA . AMAS IS5 ERAE, ELl popl A1 pop2 42 14> Fif
REXS R, NELER] “pop3 =popl +pop2”, ENATIEMNFEEHIMAS I, 52 —A8
FIMEE . fEEIFREREY, SLhp FRAEREE RSN EmIERAT &, R HEIFREER
FE AN AP EE (1 WL Population.py). X EEUIHATIES] “pop3 = popl[[0]]7, BJ LAFEFH
BERUES 0 S AMAFHECH R, 3] — W G — N MERRI AN R pop3. HAFTE SR
ST, MR B B A EE KR N AR 209 81 R B2 Numpy array BB AT A&, A
Re e bR (7 Population.py).

SR 1E Geatpy F1, D EHOXSFPEEXT AR LL Bl 53 @ AT B R A R A
T, (B 2R ASAE —ERE LEREZRR MR . H A &A S AR RS
PEH B 5 B 5 76T B AR R BUE RS ObjV LA CV SEFE A . 7E Geatpy H', ObjV
A CV #AE Problem [7] @K 1] H A5 bk £3% [1 aimFunc() i HEARE, it RIS E
TR R AT 5, THRAS B 45 SR 2505 2« ObjV Al CV 2 Numpy array R85
Fe, BATHECGE TMEEMEEE . ObjV IR AT X R — AN M, B —F1IE R — Mtk
Hir. CV EFERRE—AT R N — A, TR —F0 N — N AR KA. RS Geatpy
AR T, MEEXT %) Chrom. ObjV. FitnV. CV F1 Phen #5+& Numpy array 28
RUAT BE T PPN sizes HOFERE, RIIX L8 g 01 & 14 1 455 — AT A B MR (1) B — M
e MR, Geatpy HEZRFEIZAT LR b pirdfl tH oK 2 8 W #2 th TXAR | AN G
FrEl. ME AT LA “shape” Sk AR SR 4ERE S, .

print (pop.sizes)

print (pop.Chrom. shape)
print (pop.0bjV.shape)
print (pop.CV.shape)

Hordr pop A—MEEX R

YR RE: 2R G, AT TR EOK P A AR R A MR AT G — i E
REEEVEDY, BRSBTS R 4R850 5 X Encoding PERDAEFE Field DL Je i (K
Lind AJ e ANJSAHIE], AR EAEATHA MR RE IR DR R BB, ATRLHY
i&—> Encoding ¥ None HIFH#E, XFhISH B FHHEANE 1 21 Field. Chrom H{5 &
(IX LA R4 H 3B E Y T None) o IXMUREIR IV FCVF ELIER BT A AORE & R — > “ Bk
HRREE”, N7 (R REAT AN AOE R EE VPN | A il sk s 2 B AR JESCIC iR i e s S R A o

2.2 PsyPopulation 2

PsyPopulation Z5% Population )72, ‘B4 Population ZRFT A CHFI 2 YL A fRTR
Eois. EH L NEREE:

sizes : int - MAERUAR, BORREEAMASRH .

ChromNum : int - ZLURIIEH, BIEEAAMEA 20 % gLtk

Encodings : list<string> - f7-fifi & Gtk gm b 77 2 51138

Fields : list<array> - 17 fif§ % 4 (AR ] B ) 1280 B 1) 51 3%

Chroms : list<array> - f7-fifi P &5 Y LR B 1 51 3R

Linds : list<int> - fF#FHE & G ORI E 51 3L

ObjV : array - P H by ek BUEFEFE .

FitnV : array - FEEAMACIE B FE 51 9] &

CV : array - FEMAR IS S 20 00 SR A2 B R RE R

Phen : array - PR LAY HE R .

A] I, PsyPopulation 283 A 5 Population 28—, AN[F/ 2 4bJ& K Linds. Encodings.
Fields Al Chroms 435 17f#% % 1~ Lind. Encoding. Field 1 Chrom.

PsyPopulation ZE (% RAEAE 5 “psy” FREMEUFIEBMRIC S 1EH, PIsEm£
G ARIR G g td AL .

2.3 ZfhEE
Z R BAE SE 2 — A list 53R, B —NHIERSRAEERT A ME (AR 2
Population ZRFIXT 5, KA ZFEEO FRELRE e 0L “ 2 RhEEIME L T35,



