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UucnenHata ontmmmsauma B MHOTOMEPHWU
NpPOCTpPaHCTBaA € edHO OT npegm3BuKatencreara
B npunoXxHara MaTemartuka. Korato
pa3sMepHOCTTa Ha NPOCTPAHCTBOTO e
dHaumntenHa (>50), TbPCEHUAT ONTUMYM € Ha
CUMHO HEenMHEeMHa MYHKUMA nnm @YyHKUMa C
NpeKkbCBaHMsA,  onNTMMM3auMOHHATa  3adada
cTaBa OOpU NO-CroXHa.




[lpn TpygHMTE ONTUMM3ALMOHHU 3a4adyn MHOIO
4yecTo ce npubaArBea [OO WUM3MNon3BaHe Ha
€BPUCTUYHN YucneHn metoau. TakmBa MeToau
ca TleHEeTUYHUTe anropuMtMu, eBonuua Ha
pas3nNuUKUTe, pPOAK OT 4acTuuu, CUMYINUPAaHO
3aKkangBaHe, KOJIOHUA Ha MpaBKUTE N OPYrn.




[lpn reHeTn4yHUTE anroputMm ce pabotn B
NPOCTPAHCTBOTO Ha pelleHudATa, KaTto Bcdka
TOMKa B TOBa MPOCTPAHCTBO NpeacTaBrsBa
BEKTOp OT CTOMHOCTU. B TepmMumHUTE Ha
reHETUYHUTE anropuTMM BCAKa TOYKa B
MHOTOMEPHOTO MPOCTPAHCTBO Ce Hapuya
Xpomo3oma.




XPOMO3OMUTE Ce noanarat Ha OLeHKa, KaTo ce
nogaeaT 3a npecMdaTaHe OT ueneBata PyHKUUA
(PYyHKLUMATA Ha KOATO CE€ TbpCU ONTUMYM).

Pe3yntaTbT OT NpecMATaHeTO € edHO 4ucno,
Hape4yeHo XU3HeHa CTOMHOCT.




MHOXeCcTBO OT cfiy4amHO wu3bpaHu pelleHuns
(pa3MepbT Ha MHOXECTBOTO Ce onpegensd
eKkcnepuMeHTanHo) dopmMmupa nonynauyms B
reHeTn4YHna anroputbM. Ha npakTtmka, ToBa ca
pEeLlEeHnsT OT KOUTO HSKoM no-6mm3o o
TbpCEeHNa ONTUMYM, OpPYry no-ganeve.




[lonynaundata ce nognara Ha npouec HapeyeH
eBosroung. [Mpwn eBonrounaTa CTapoTo
NoKoNeHne B nonynauudara ce penpoayuupa u
Ccb3gaBa HOBO nMoOKoneHue. Penpogoykumsata B
KNnacU4YecKnTe TreHEeTU4YHU  anroputmMm  ce
nony4yaBa cnej KpbCToCBaHE N MyTaLuUA.




[To npeaBapuTenHo n3bpaH MeTo 3a Cenekuus
(M300pBbT € CBbp3aH C TOBA MNO-XU3HEHUTE
XpomMo3oOMM Oa cTaBaT  poauTenu) OBe
XPOMO30MM (B HSIKOM Moaudukauum Moxe wu
noBe4ye) cTaBaT poauTENM Ha [OBE HOBWU
XpomMo3omMu (aeua).




KpbCcTOCBAHETO HaW-YeCTO € pa3MsgHa Ha
NbpBaTa MNOMOBMHA OT ABETE XPOMO3OMU Mpu
cllydaMHa To4yka Ha cpg3BaHe. [pyr MHOro
nonynspeH nogxon e PaBHOMEPHOTO
KPpbCTOCBaHEe, KbAETO Ha CclydYaeH npuHuun ce
peLlaBa 3a BCEKM anen B poauUTeENNTE KbM KOoe
OeTe ga npemMuHe.




3a MyTaumsata umMmMa MHOXECTBO pPasfinyHu
nogxogmn, HO Han-4ecTo ce u3bupa eanH anen u
TOW OMBa NOAONOXEH Ha MyTauua C HdAKakea
Manka CTOWMHOCT. ToBa ce cnyyvyBa cren
KPbCTOCBAHETO.




HoBO nony4yeHOTO MNOKOJieHMe ce nogjfara Ha
OLleHKa, MpPU KOEeTO ce npecMmdara uenesarta
dyHKUMA 3a BcAKa HOBa XpomMo3oMa U ce
onpenenda HenHaTa XunsHeHa cTounHocT. LlenTta e
NO-XM3HEHNUTE XPOMO3OMW Oa OcCTaHaT B
nonynauuaTa, a no-cnaburte ga ornagHar.




C uen ga ce 3anasdar Hanm-gobpute HamepeHwu
PELLUEHNA, MOHAKOra Ce npwurara npaBUro Ha
envTa. [pwn NpaBnNOTO Ha envTa
npeaBapuUTEesiHO onpenenex NPOLIEHT
XpOMO30MW  OT nonynaumsita, KOUTO ca
nokasanu Hawu-godbpun pesynrtatu 3a uenud
npoLuec no eBosounaATa, BUHArm ocrtaBaTt 4vacT
OT nonyrauudaTa u He n3nagart oT Hes.




[lpn cTOXaCcTU4YHUTE €EBPUCTUYHU METoAUn ce
M3nonsear cnydavHn (Unn rncesaocnyyYyaniHin)
yuncna 3a M3BbPLWIBAHE Ha  MHOMO  OT
npecmMmsaTaHnAaATa. [ToBa Hanara To3M BuUA
eBPUCTUYHN MeToaM pJa Obaar crapaTenHo
n3crneaBaHn, Taka 4Yye ga ce yCTaHOBM TAXHaTa
edpekTMBHOCT. ToBa wun3cnegBaHe ce nNpaBu C
NoMOLLTa Ha eTarioHHU PYHKNM.




Sphere Function e dpyHKUMS ¢ KOATO € gobpe aa
Ce 3ano4yHe Npu npoBexOaHeToO Ha TeCTOBETe.
DyHKUNATA € HenpekbcHaTa, MMa 0obpe n3sBeH
N N3BECTEH rrobaneH onTumMym.




Virtual Library of Simulation Experiments:
Test Functions and Datasets

HOME Optimization Test Problems

OPTIMIZATION SPHERE FUNCTION

EMULATIONS
PREDICTION

UNCERTAINTY il

QUANTIFICATION

MULTI FIDELITY
SIMULATION

CALIBRATION TUNING
SCREENING
INTEGRATION
FUNCTIONAL DATA,

ABOUT

OTHER TEST
FUNCTIONS AND CODE

o
fixy=%"47

i=1

Description:
Dimensions: o

The Spharme function has d local minima except for the giobal one. N ks continuous, convex and unimodal,
The plol shows its two-dimensional fonm.

Input Domain:
The functicn is usually evaluated on the hypercube x; e [-5.12, 5.12], foralli=1, ... d.

Global Minimum:
Filx*) = 0, &t x* = (0,...,0)




Styblinski-Tang Function e cnegealwara no
CITOXKHOCT PYHKLUMSA, KOATO Ce XapaKTepusupa
CbLLO C JODOpe n3BeECTEH rrodasreH onTumMym, HO

HE € 4HaK TOJIKOBa MjiiaBHa N NMMa nonerato AobHo.




Virtual Library of Simulation Experiments:

HOME
OPTIMIZATION
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Test Functions and Datasets

Optimization Test Problems

STYBLINSKI-TANG FUNCTION

Syshnst-Tang Farcfion

Ratad)

d
1) = 5 3 (et — 1627 + 5z,

Description:
Dimensions: d
The Styblinski-Tang function is shown here in its two-dimensional form.

Input Domain:
The tunction is usually evaluated on the hypercube x e [-5, 5] forall =1, ... d.

Global Minimum:
f(x") = —39.16599d, at x* = (—2.903534, ..., —2.903534)




Rosenbrock Function @yHKUMATA CbLWO UMa
nobpe un3BecteH rfobaneH ONTUMYM, HACHO
odoopMeHa OonnHa 1 nosierat CKNoHOBE.




Virtual Library of Simulation Experiments:
Test Functions and Datasets

HOME Optimization Test Problems

OPTIMIZATION ROSENBROCK FUNCTION

EMULATIONS
PREDICTION

UNCERTAINTY i oncy

QUANTIFICATION

MULTI FIDELITY
SIMULATION

CALIBRATION/ TUNING
SCREENING
INTEGRATION
FUNCTIONAL DATA,
ABOUT

OTHER TEST
FUNCTIONS AND CODE

d-1

F(x) =" [100(ze1 — 27)* + (- 1)7]

Description:
Dimensions: o

The Rosanbrock function, also relerred to as the Vailey or Banana function, is a popular test problem far
gradient-based oplimization algorithms. It Is shown in the plot above in its two-dimensional form.

The tunction is unimodal, and the global minimum les in a narmow, parabolic valley. However, even though
this valley is easy to lind, convergence 1o the minimum is ditficutt (Picheny et al., 2012).
Input Domain:

The functicn is usually evaluated on the hypercube x; e [-5, 10], for all i =1, ..., d, although it may ba
restricted to the hypercube x, e [-2.048, 2.048], foralli =1, ..., d.




Rastrigin  Function ®yHKUuATa npeacraeBngaBa
HaW-ronamMo npeau3BUKaTENCTBO TO BCUYKMK
n3bpoeHn OO MOMeHTa. 9 muma U3BECTEH
rmobaneH ontumym, rnobaneH TpeHO 3a
CXOXXOaHe, HO W  MHOXEeCTBO JlOKarHWu
ONTUMYMMW.




Virtual Library of Simulation Experiments:

HOME
OPTIMIZATION

EMULATIONS
PREDICTION

UNCERTAINTY
QUANTIFICATION

MULTI FIDELITY
SIMULATION

CALIBRATION/ TUNING
SCREENING
INTEGRATION
FUNCTIONAL DATA,
ABOUT

OTHER TEST
FUNCTIONS AND CODE

Test Functions and Datasets

Optimization Test Problems

RASTRIGIN FUNCTION

f(x) =10d + i [#? — 10 cos(2xz,)]

im}
Description:
Dimensions: o

The Rastrigin function has several loca! minima. 1 is highly multimodal, but locations of the minima are
regularly distributed. It is shown in the plot above In its two-dimensional form.

Input Domain:
The functicn is usually evaluated on the hypercube x; e [-5.12, 5.12], foralli=1, ... d.

Global Minimum:
Flx*) =0, ot x* = (0,...,0)




bubnunotekata Genetic Algorithms - Apache
Commons we ©Obae wu3non3BaHa 3a ga ce
OEMOHCTpPUpPAa Kak C reHETUYHUN anropuTMm MOXe
Oa ce TbpPcAT onTUManHu unu cybontTumanHu
peLleHna B MHOTOMEPHM NPOCTPaHCTBA.
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Javados (3.6 roloana) This Gerabes Daskags Hroviaes i IFamework Bnd IMalemantabons for gonetic algarinms.

Javadoo (3.5 mingea

i 16.2 GA Framework

Javatoo (3.4 mleass)

Javacoc (3.3 roloass GanaticAlgorthm provides an exscution framework for Genetic Algorithms {GA). Populations, consisting of Chromosomes ane eyoived by the GeneticAlgorithm untl s

Javadoc (3.2 mlnans) SteppingConditon & mached. Evalution is delamenad by SalactionPolicy, MutationPolicy and Fithesa
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davados (3.1 mlagss)

Thin GA el i implemantad by the evolve method of the GeneticAlgorithem ciass, which looks IS this:

Javacoc 3.0 roeass) public Population evolve{Population initiol, Stoppinglondition conditiond {
Javadoc (2.0 nHease) Populotion current = 1nitial;
msue Tracking while (lcondition.13%otisfied{current)) {
Souwce Repositony joument) current = nextGengration{current);
Wik }
Developors Gede Feturn Current;
Proposal }
| USER GUIDE
RBETES The nextGensration mehod Impiements the following algorthm:
1. Gat nextGeneration population to fill from  current ganefabon, using its nextGenematon mathod
Overview 2. Lodp until nvw Qansrton (s fited:
Sutistics o Apply configurad SelectionPolicy o seiect apiirof parents from current
Duta Generation o Wi probabaTy = priCrossoverfaed, apply configured CrossoverPolicy o pasents
Linar Al « With probabaty = geiMiutatonfatel. apply configured MutationPolicy 1o sach of tha oftsphng
Nurmenca Anaiysis o Add oftepring indlviduay 1o nextGenarabion, Space parmittng
Specis Functons A Ratumn nextGenseration
Uilines
Gamples Numbens: 16.3 Implementation
Dhmsrimuhonm
Fractions Hears = an exampis GA execution:
Transform Methods
Goarnatry £ initiolize o new penetic olgorithe
Optimization GeneticAlgorithm ga = new GeneticAlgorithed
Gurve Firing rnew OnefointCrossover<Integers({),
Least Srpaarss L
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3a [JEeMOHCTpauuaATa € [JocTarTb4yHO [da ce
nogrotBn Java nporpama, paboTtewa B

KOMaHOEH PEXUM.
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& U] GeneticAigorithmsExample java 13 =0 [
- 1 public class GeneticAlgorithmsExample { [
28 public static void main(S5tring args[]) { #
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[TonumMopdU3MbT B ODEKTHO-OPUEHTUPAH E3UK
kato Java MHoro pgobpe MoXe pJga ce
OEMOHCTpUpaA C peanusauma Ha QYHKUUUTe,
KOUTO Lie obaoar M3Non3BaHu 3a
onTummnsaumnarta. VIHTepdenc Lie nocnyxu 3a
KOPEH Ha nepapxmara oT HacnegaBaHuda. Beska
doyHKUMA nonyyYyaBa BEKTOP OT pearHu 4yucna u
Bpblla €AHO peanHo 4Yucno B peaynTtaTr Ha
NPEeCMATAHETO.
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public class Ganeticﬂ_garithnsizxmple {
public static void main(String args[]) {

}
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3a BCAKa €OHa OoT u3bpaHuTe @QYHKUMKU Cce
cb3daBa Knac, KOMTO WMMIEMEHTUpaA obLums
NHTEPMENC. Bceku oT HacnegHuuuTe
peanusnpa doopmynara onucealla CboTBETHATA

doyHKLMS.
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‘interface Function {

}

[

2
3
4
5
6
7
8
g.
10
il
12
13
14
15

22

233 1
24 }

1 import java.util. List;

double value(List<Double> input);

20 public class GeneticAlgorithmsExample {
21e public static void main(String args[]) {
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QB i vonitors <CiCee> B mﬂi‘h

|;! 1 in!pnrt Jmm utﬂ List;
=l 2
® 3 interface Function {
4 double value(List<Double> input);
s} '
6 .
7 class SphereFunction implements Function {
8= @0verride
-9 public double value(List<Double> input) {
10 double output = @;
il
12 for (Double value : input) {
13 output += value * value;
14 }
15
16 return output;
i7 } '
18 }

26
27
28
29
30
31
32 §
33

34 public class GeneticAlgorithmsExample {

35= public static void main(String args[1) {
36

37 }
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2 19 -m.-
EI 20 class StyblinskiTangFunction implements Function { T"l"
® 21-  @0verride _ _ @
=22 public double value(List<Double> input) { jedl
23 double output = @; ‘:
24 =
25 for (Double value : input) { .&f
26 output += value * value * value * value - 16 * value * value -
27 + 5 * value; o
28 } :
29 | =
30 return output / 2D; d
31 } =
2 3 .
33 i“
“% e
39
40
41
42
43
45
49
51 public class GeneticAlgorithmsExample {
52 public static void main(String args[1) {
53
54 1
55 }
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| ;q 35= E\‘r}verr{ de

=36 public double value(List<Double> input) {
=4 37 double output = @

38

39 for (int i = @; 1 < input.size() - 1; i++) {

40 double xi@ = input.get(i);

41 double xil = input.get(i + 1);

42

43 output += 100 * (xil - xi® * xi@) * (xil - xi@ * xi@)
44 + (1 - Jnﬂ) * {1 - xi0);

45 ¥

46

47 return output;

43 }

49 }

50

51 class Re

52¢ »
=53
54
55
56
57
58
59
60
Bl
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6
66 public class GeneticAlgorithmsExample {

67= public static void main(String args[1) {
68

69 }

70 }
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bubnunoTekara No3BosidABa pa3nnyHu
Bb3MOXHOCTMU 3a KogupaHe Ha XpOMO3OMUTE,
HO 3a Taka onucaHute (MYyHKUUM HaW-ygadHo €
Oa ce M3nosi3aBa XpomMo3oma C pearnHu Ymicna.
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. [J] *GenetchigorithmsExample java E2 =0 5
B 40 I
41 for (int 1 = @; 1 < input.sizel) - 1; i++) { i
= 42 double xi@ = input.get(i); B
43 double xil = input.get(i + 1); ¥
44 =
45 output += 100 * (xil - xi@ * xi@) * (xil - xi@ * xi@) E
46 + (1 - x1@8) * (1 - x1@); =
47 } .
48 o
49 return output; :
S0 }
51 % &
52 ==
53 class RastriginFunction implements Function { -
5S4~ 20verride B
=55 public double value(List<Double> input) {
56 double output = 9; g
57 ]
58 for (Double wvalue : input) {
59 output += value * value - 10 * Math.cos(2 * Math.PI * value); =
60 }
61
62 output += 1@ * input.size();
63
64 return output;

extends AbstractListChromosome<Double> {

71 public class GeneticAlgorithmsExample {

7= public static wvoid main(String args[]) { _
73 -
74 }

75 }

76

implicit super conatructor AbstroctLint®. 1or. Must dofine an expliclt constructor Writablo Smart insort 01 0]




HacneoasaHeto Ha  0OasoBuga  Knac  3a
XPOMO30MU M3UCKBA Oa Ce Cb3gadaT onucaHug
Ha MNoHe YeTupu MeToda — KOHCTPYKTOP, Lenesa
dyHKUMS, METod  3a Banuaauus Ha
Xpomo3aomara (KoraTo ToBa € HY>XHO) 1 MeToA 3a
reHepupaHe Ha HOBa XpoOMoO30oMa (B cny4as C
doukcmpaHa oabJKuHa).
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. 57 double output = @;

=

il 59 for (Double value : input) { __ _
60 output += value * value - 1@ * Math.cos(2 * Math.PI * value);
61 }

62 .

63 output += 1@ * input.size();

64

65 _ return output;

&6 }

67 }

‘.E'a .
59 class DoublelListChromosome extends AbstractlListChromosome<Double> {
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70=
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=86
87
88 ~ return

89 1

%0}

o1 . _

92 public class GeneticAlgorithmsExample {

93=  public static void main(String args(l) {
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TbnM KaTto qQopmMynuTe Ha QYHKUMUTE ca
M3HECEHN B COOCTBEHM KacoBe, BCSKa
XPpOMO30Ma € HYXXHO Aa M3noss3Ba pedepeHuUns
KbM QYHKUMOHaneH obekTt (obekt camo cC
MeToamn, 6e3 YneH-npoMeHNInBKn), ¢ NoOMoLLTa Ha
KOUTO [a U3BbpLUBA NPECMATAHUATA.
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[J] GeneticAlgorihmsExample fava 51 = 5
ml 59 for (Double value : input) { 12
60 output += value * value - 1@ * Math.cos(2 * Math.PI * value); i
=4 61 } B
62 ¥
63 output += 1@ * input.size(); ?
64 g
65 return output; =
66 } .
67 } =
68 g
69 class DoublelistChromosome extends AbstractlistChromosome<Doubles {

a 70 private Function function = null; &
71 &
728 public DoublelistChromosome(Double[] representation, Function function) -
73 throws InvalidRepresentationException { 5
74 super(representation);

75 this.function = function; g
o } ]
77
78 @0verride =
a 79 public double fitness() {
80 return @;
81 }
82
83 &0verride
= 84 protected void checkValidity(lList<Double> representation)
85 throws InvalidRepresentationException {
86 +
88+ @0verride
= 89 public AbstractlistChromosome<Double> newFixedlLengthChromosome(
OB List<Double> representation) {
91 return null;
92 }
a3 }
94

95 public class GeneticAlgorithmsExample {

The value of the feld DoubbelistChromosome fomcthan is not veed Writablo Smart Insort 711 1708} m’ 258w 0



Bcuukm un3bpaHm TecTtoBM  PYHKUMM  UMmaT
rmobaneH muHUMmMymMm. Manko e oObpKBaLLO, HO
copTyepHaTa bmubnmoteka n3nckBa TbpCeEHe Ha
rmobaneH Makcumym M nopagu Tasm npuymHa
dyHKUMNTE Cce u3nonsBaT CbC 3HAK MMUHYC 3a
onpenendHe Ha XU3HEeHOCTTAa.
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[J] GeneticAlgoriihmsExampie java 52 = 5
I8 64 )
65 return output; #
*! 66 } )
67 } ¥
68 =
59 class DoublelistChromosome extends AbstractlistChromosome<Doubles { E
70 private Function function = null; =
71 ]
725 public DoublelListChromosome(Double[] representation, Function function) =
73 throws InvalidRepresentationException { :
74 super{representation);
75 this.function = function; &
76 } S
77 N
78« @0verride B
= 79 public double fitness() {
80 return -function.value(getRepresentation()); g
&1l } ]
g2 |
83 @0verride =
= 84 protected void checkValidity(List<Double> representation)
85 throws InvalidRepresentationException {
B6 }
ar
88= &0verride
= §9 public AbstractlListChromosome<Double> newFixedLengthChromosome(
9% List<Double> representation) {
91 return null;
92 }
93 }
E}q
95 public class GeneticAlgorithmsExample {
96+ public static void main(String args[]) {
97
08 }
93 }
180
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Cb3gaBaHETO HA HOBa XpOMO30OMa MOXE [Ja ce
M3NbNHN 4Ype3 eauH YacTeH KOHCTPYKTOp W
N3BUKBAHETO MY B METO/A.
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= [J] GeneticAlgoriihmsExampie java 52 = 5
] &4 (2]
= 65 return output; f
66 } f}
67 }
s ©
69 class DoublelListChromosome extends AbstractlistChromosome<Doubles { &
e private Function function = null; 3
71 s
728 private DoublelListChromosome(List<Double> representation, Function function) :
73 throws InvalidRepresentationException { 2
74 super(representation);
75 this.function = function; 3
76 } i
77 e
78 public DoublelListChromosome(Double[] representation, Function function) El
79 throws InvalidRepresentationException { =
80 super{representation);
81 this.function = function; =
82 } =
83
B4= @0verride
= B85 public double fitness() {
B6 return -function.value(getRepresentation());
87 }
28
Bg= @0verride
= 90 protected void checkValidity(List<Double> representation)
91 throws InvalidRepresentationException {
92 }
93
04- 80verride
= 95 public AbstractlistChromosome<Double> newFixedlLengthChromosome(
96 List<Double> representation) {
97 return new DoublelistChromosome(representation, function);
98 }
a9 }
184
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PaBHOMEPHOTO KpbCTOCBaHe ce peanusunpa
ypes HacneasBaHe Ha nonnutmka  3a
KPbCTOCBAHeE.
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= [J] “GenetchigorithmsExample java E2 = 5
2 74 throws InvalidRepresentationException { 2
75 super(representation); "
= 76 this.function = function; fi,
77 } ¥
78 H
79+ public DoublelListChromosome(Double[] representation, Function function) iy
; . : o
80 throws InvalidRepresentationException { =
81 super(representation); "
82 this.function = function; i
B3 } o
84
85¢ @0verride &
= 86 public double fitness() { =
B7 return -function.value(getRepresentation()); -~
33 } B
89
90~ @0verride 2
= 01 protected void checkValidity(List<Double> representation) o
92 throws InvalidRepresentationException {
93 } *
94
95= 80verride
= O public AbstractListChromosome<Double> newFixedLengthChromosome(
a7 List<Double> representation) {
98 return new DoublelListChromosome(representation, function);
a9 }
100 }
181
2102 class UinformCrossover implements CrossoverPolicy {
103 }
184
185 public class GeneticAlgorithmsExample {
106+ public static void main(String args[]) {
187
108 } =
109 }
110

The type UirformCrosscver must imal. y.en oriChromaosome, Chv me) | Writsbie Smart inzert 104 1 1 [64) mw ﬁ :




KpbCcTOCBaHETO € npouec npu KOUTO [dBa
poauTenun TpsibBa ga pa3MeHsIT reHuTe ¢ 1 aa

ce nosny4ar ABe gela.
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[J] GeneticAlgorihmsExample fava 51 = 5
12 B2: public DoublelListChromosome(Double[] representation, Function function) 2
B3 throws InvalidRepresentationException { [
= 34 super(representation); i
8S this.function = function; 8
86 } =
- "]
&7 ) 2
B8+ @0verride =
= §9 public double fitness() { .
o return -function.value(getRepresentation()); =
91 } 2
92 =
03+ 20verride &
= 04 protected void checkValidity(List<Double> representation) &
a5 throws InvalidRepresentationException { -
96 ]' 7]
97
98= @0verride 2
= 09 public AbstractlistChromosome<Double> newFixedlLengthChromosome( o
100 List<Double> representation) {
101 return new DoublelistChromosome{representation, function); =
102 }
183 }
104
105 class UinformCrossover implements CrossoverPolicy {
106= 80verride
=107 public ChromosomePair crossover(Chromosome first, Chromosome second)
108 throws MathIllegalArgumentException {
189 return null;
110 }
111 }
112
113 public class GeneticAlgorithmsExample {
114+ public static void main(String args[]) {
115
116 }
117 }
118

Writatie Smart inzert 11111 [129) G ot 2580 ¢



[TomMowiHa dyHKUMA C naketeH obcer Ha
BUOMMOCT NO3BOSIABa Oa Ce B3emaTr YucneHuTe
CTOMHOCTM OT poauTenute M Te Ja ObaaTt

N3MoOJi13BaHN 3a CbCTaBAHETO Ha A€l aTa.
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& [J] GeneticAlgorihmsExample fava 51 e e
g =~ 89 public double fitness() { s
z a9 return -function.value(getRepresentation()); "
91 Y
92 } v
93= &0verride ?
a 04 protected void checkValidity(List<Double> representation) E
95 throws InvalidRepresentationException { =
96 } .
97 i
9g= @0verride :
= 99 public AbstractlListChromosome<Double> newFixedlLengthChromosome(
108 List<Double> representation) { 2
101 return new DoublelistChromosome(representation, function); &
162 } =
163 B
104+ List<Double> getValues() {
105 return super.getRepresentation(); i
186 } ]
107 ¥}
108 =
109 class UinformCrossover implements CrossoverPolicy {
11@= e0verride
=111 public ChromosomePair crossover(Chromosome first, Chromosome second)
112 throws MathIllegalArgumentException {
113 final List<Double> parentl = ((DoublelistChromosome) first).getValues();
»114 final List<Double> parentZ = ((DoublelistChromosome) second).getValues();
115
116 return null;
117 }
118 }
119
1200 public class GeneticAlgorithmsExample {
121« public static void main(String args[]) {
122
123 }
124 }

125

The value of the lecal varlable parent s not used Writablo Smart insort 11511 [161)
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Bcako OT peuarta npencrtaBnsdBa BeKTOP OT
peanHn dyucna. [lpy TasmM onTumMmUsauungd
ObJKMHATA Ha BEKTOpUTe € eaHakea, HO B
Opyru onTMMmn3aunoHHU npobremMn € Bb3MOXHO

BEKTOPUTE Aa UMaT pa3rindHa ObJTXUHA.
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= [J] “GenetchigorithmsExample java E2 = 5
p = 99 public double fitness() { 2
91 return -function.value(getRepresentation()); "
=4 92 } o}
93 ¥
94= &0verride ?
a 95 protected void checkValidity(List<Double> representation) E
6 throws InvalidRepresentationException { S
97 } .
98 =
99- @0verride :
=100 public AbstractListChromosome<Double> newFixedLengthChromosome(
101 List<Double> representation) { e
102 return new DoublelistChromosome(representation, function); &
103 } -
104 B
185 List<Double> getValues() {
106 return super.getRepresentation(); i
187 } &
108 3}
109 s
118 class UinformCrossover implements CrossoverPolicy {
111% e0verride
=112 public ChromosomePair crossover(Chromosome first, Chromosome second)
113 throws MathIllegalArgumentException {
x114 final List<Double> parentl = ((DoubleListChromosome) first).getValues();
2115 final List<Double> parentZ = ((DoublelListChromosome) second).getValues();
116
2117 final List<Double> childl = new ArraylList<Double>();
~118 final List<Double> child2 = new ArraylList<Double>();
119
120 return null;
121 }
122 }
123
124 public class GeneticAlgorithmsExample {
125+ public static void main(String args[]) {
126

The value of the lecal varlanle chifidl ks not used Writablo Smart insort 118001 [110)
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Anennte B pABaTa poauTensa ce obxoxaar
nocrnegoBaTenHo M Ha chnyyYaeH npuHUUN ce

B3eMa pelleHne KoM anen B Koe [Oete pAa
nonagHe.
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= [J] “GenetchigorithmsExample java E2 = 5
i =101 public AbstractlListChromosome<Double> newFixedLengthChromosome( %
102 List<Double> representation) { *
* 103 return new DoublelistChromosome(representation, function); fi,
104 }
185 li_'l
106+= List<Double> getValues() { g
107 return super.getRepresentation(); =
108 } .
109 } =
110 g
111 class UinformCrossover implements CrossoverPolicy {
112 private static Random PRNG = new Random(); o
113 &
114 @0verride -
=115 public ChromosomePair crossover(Chromosome first, Chromosome second) 5|
16 throws MathIllegalArgumentException {
117 final List<Double> parentl = {((DoublelListChromosome) first).getValues(); g
118 final List<Double> parent2 = ((DoubleListChromosome) second).getValues(); o
119
2120 final List<Double> childl = new ArraylList<Double>{); =
wlcl final List<Double> child2 = new ArraylList<Double>();
122
123 for (int i = @; i < parentl.size() && i < parent2.size(); i++) {
124 if (PRNG.nextBoolean() = true) {
125 } else {
126 }
127 }
128 |
129 return null;
1368 }
131 }
132
133 public class GeneticAlgorithmsExample {
134= public static void main(String args[]) {
135
136 E;
137 }

Writatie Smart inzert 128: 1 [125) SEEN o 258 ¢



PasmaHaTta ce npaBu anen no anern, a He KakTo
e Npu Knacn4yeckoTo KPpbCTOCBaHE C edHa To4ka
Ha cpA3BaHe.
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= [J] GeneticAlgorihmsExample fava 51
i =101 public AbstractlListChromosome<Double> newFixedLengthChromosome(
102 List<Double> representation) {
* 103 return new DoublelistChromosome(representation, function);
124 }
185
106+ List<Double> getValues() {
107 return super.getRepresentation();
168 }
109 }
118
111 class UinformCrossover implements CrossoverPolicy {
112 private static Random PRNG = new Random();
113
114 @0verride
=115 public ChromosomePair crossover(Chromosome first, Chromosome second)
16 throws MathIllegalArgumentException {
117 final List<Double> parentl = {((DoublelListChromosome) first).getValues();
118 final List<Double> parent2 = ((DoubleListChromosome) second).getValues();
119
120 final List<Double> childl = new ArraylList<Double>{);
121 final List<Double> child2 = new ArraylList<Double>();
122
123 for (int i = @; 1 < parentl.size() && i < parent2.size(); i++) {
124 if (PRNG.nextBoolean() = true) {
125 childl.add(parentl.get(i));
126 child2.add(parent2.get(i));
127 } else {
128 childl.add(parent2.get(i));
129 child2.add(parentl.get(i));
130 | }
131 }
132
133 return null;
134 }
135 }
136

137 public class GeneticAlgorithmsExample {

Wiritablo Semart insort TG [140) mm 6
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[1BeTe geua oopmupaT ABOMKA HOBOCH34adEHM
XPOMO30MMU.
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[J] GeneticAlgoriihmsExampie java 52 = 5
w106 List<Double> getValues() { 2

107 return super.getRepresentation(); "
* 108 } B

109 } ¥

110 =

111 class UinformCrossover implements CrossoverPolicy { E

112 private static Random PRNG = new Random(); -

113 .

114 @0verride &

=115 public ChromosomePair crossover(Chromosome first, Chromosome second) :

116 throws MathIllegalArgumentException {

117 final List<Double> parentl = {(DoublelistChromosome) first).getValues(); &

118 final List<Double> parent2 = ((DoublelListChromosome) second).getValues(); =

119 N

120 final List<Double> childl = new ArraylList<Double>(); 5

121 final List<Doubles> childd = new ArraylList<Double>(); =

122

123 for (int i = @; i < parentl.size() &B& i < parent2.size(); i++) { o

124 if (PRNG.nextBoolean() == true) {

125 childl.add(parentl.get(i)); =

126 child2.add(parent2.get(i));

127 } else {

128 childl.add(parent2.get(i));

129 child2.add(parentl.get(i));

130 }

131 }

132

133 return new ChromosomePair(

134 ((DoublelistChromosome) first).newFixedLengthChromosome(childl),

135 ((DoublelistChromosome) second).newFixedLengthChromosome(child2));

136 |}

137 }

138

139 public class GeneticAlgorithmsExample {

140= public static void main(String args[]) {

141

142 }

Writablo Smart insort 136 11 [168)
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[lo aHanornyeH HayuMH Ha KPbLCTOCBAHETO Ce
peanusnpa n mytauudara, Ypes HacrnegasaHe Ha
NnonnuTMKa 3a mytauug.
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= [J] *GenetchigorithmsExample java B2 = 5
4 111 class UinformCrossover implements CrossoverPolicy { 2
112 private static Random PRNG = new Random(); "
=4 113 )
114s= @0verride ¥
2115 public ChromosomePair crossover(Chromosome first, Chromosome second) ?
116 throws MathIllegalArgumentException { E
117 final List<Double> parentl = ((DoubleListChromosome) first).getValues(); =
118 final List<Double> parent2 = ((DoubleListChromosome) second).getValues(); -
119 =
12¢ final List<Double> childl = new ArraylList<Double>(}; :
121 final List<Double> child2 = new Arraylist<Double>();
122 &
123 for (int i = @; i < parentl.size() &B i < parentZ2.size(); i++) { =
124 if (PRNG.nextBoolean() == true) { -~
125 childl.add(parentl.get(i)); 5|
126 child2.add(parent2.get(i1));
127 } else { g
128 childl.add(parent2.get(i)); o
129 child2.add(parentl.get(i));
130 } !
131 }
132
133 return new ChromosomePair(
134 ((DoubleListChromosome) first).newFixedLengthChromosome(childl),
135 ((DoubleListChromosome) second).newFixedlLengthChromosome(child2));
136 }
137 }
138
2139 class RandomDoubleMutation implements MutationPolicy {
140 }
141
142 public class GeneticAlgorithmsExample {
14 3= public static void main(String args[]) {
144
145 } =
146 }
147

MutationPodicy connol bo resolved 1o a typo Writablo Smart Ingert 141 11 [67) m,zm B



Ha Bxoga Ha mertoga 3a MyTauuda NOCTbLMNBa
XpoMo3OMa, a Ha wu3xoga ce nogaBa HoBa
XpOMO30Ma, OoTpa3siBalla n3bpaHaTta ornepauus

3a MyTaums.
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[J] GeneticAlgorihmsExampie fava 51

}

throws MathIllegalArgumentException {
final List<Double> parentl = ((DoubleListChromosome) first).getValues();
final List<Double> parentéd2 = ((DoublelListChromosome) second).getValues();

final List<Double> childl = new ArraylList<Double>();
final List<Double> childZ2 = new ArraylList<Double>();

for (int 1 = @; 1 < parentl.size() &8 1 < parent2.size(); i++) {
if (PRNG.nextBoolean() = true) {
childl.add(parentl.get(i));
child2.add(parentZ.get(i));
} else {
childl.add(parent2.get(i));
child2.add(parentl.get(i)};

}

return new ChromosomePair(
((DoubleListChromosome) first).newFixedlLengthChromosome(childl),
({DoubleListChromosome) second).newFixedLengthChromosome(child2));

class RandomDoubleMutation implements MutationPolicy {
80verride
public Chromosome mutate(Chromosome crg@)

b

throws MathIllegalArgumentException {
return null;

public class GeneticAlgorithmsExample {
public static void main(String args[]) {

}

Writabie Smart Insort 14611 [162) m
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Kakto npu KPbCTOCBAHETO, Taka W Npwu
MyTauudatTa pesynrtartHata XpomMmo3omMa uma
cbllaTta AbJMKMHA KaKTo U poguTernckara.
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[J] GeneticAlgorihmsExampie fava 51
w117 throws MathIllegalArgumentException {
118 final List<Double> parentl = ((DoubleListChromosome) first).getValues();
=4 119 final List<Double> parentéd2 = ((DoublelListChromosome) second).getValues();
120
121 final List<Double> childl = new ArraylList<Double>();
122 final List<Double> childZ2 = new ArraylList<Double>();
123
124 for (int 1 = @; 1 < parentl.size() &8 1 < parent2.size(); i++) {
125 if (PRNG.nextBoolean() == true) {
126 childl.add(parentl.get(i));
127 child2.add(parent2.get(i));
128 } else {
129 childl.add(parent2.get(i));
130 child2.add(parentl.get(i)};
131 }
132 }
133
134 return new ChromosomePair(
135 ((DoubleListChromosome) first).newFixedlLengthChromosome(childl),
136 ({DoubleListChromosome) second).newFixedlLengthChromosome(child2));
137 }
138 }
139
140 class RandomDoubleMutation implements MutationPolicy {
141 @0verride
=142 public Chromosome mutate(Chromosome original)
143 throws MathIllegalArgumentException {
144 List<Double> parent = ((DoublelListChromosome) original).getValues();
2145 Double values[] = new Double[parent.size()];
146
147 return null;
148 }
149 }
158
151 public class GeneticAlgorithmsExample {
152 public static void main{String args[]) {
153

The value of tho lecal varlanle vakses £ not used Writablo Smart insort 14611 [118]
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Bb3MOXXHM ca pasnnyHmM Ha4YMHM 3a U3NbITHEHUE
Ha MyTaumsitTa, HO €OWH OT BapuaHTUTe €
nobaBaHe/u3BaxgaHe Ha Malnika CTOMHOCT. B
criyyasi ToBa BbpwKM paboTta, TbW KaTto ce
paboTn C pearnHu 4ucra U HaAMa orpaHu4veHus
3a CTOMHOCTUTE B OTAOENIHUTE erneMeHTU Ha
BEKTOpA.
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[J] GeneticAlgoriihmsExampie java 52 = 5
w126 childl.add(parentl.get(i)); [

127 child2.add(parent2.get(i)); "
=4 178 } else { i

1246 childl.add(parent2.get(i)); -

130 child2.add(parentl.get(i)); =

131 } E

132 } -

133 .

134 return new ChromosomePair( =

135 ((DoublelListChromosome) first).newFixedLengthChromosome(childl), :

136 ((DoublelListChromosome) second).newFixedLengthChromosome(child2));

137 } 3

138 } &

139 N

140 class RandomDoubleMutation implements MutationPolicy { B

141 private static Random PRNG = new Random(); =

142

143= 20verride e

=144 public Chromosome mutate(Chromosome original)

145 throws MathIllegalArgumentException { =

146 List<Double> parent = ((DoublelListChromosome) original).getValues();

147 Double values[] = new Double[parent.size()];

148

149 for (int i1 = @; i < values.length; i++) {

150 values[i] = parent.get(i) + PRNG.nextDouble() - @.5D;

151 }

152 |

153 return null;

154 }

155 }

156

157 public class GeneticAlgorithmsExample {

158¢ public static void main(String args[]) {

159

166 }

161 }

162
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JlornyHo e HoBocCb3gageHaTa Xpomo3oma [Aaa
6bae nanon3BaHa CbC CblUaTa PYHKUNSA C KOSATO
ce e manonaeana u poguTtenckara xXxpomo3oma.
[lopagn Tas3nM npuyMHaA MNOMOLUHA QYHKLNS
Bpblla pegepeHUna KbM PYHKLUMOHANHUA
O0EKT 3a NPEeCMATAHETO Ha XXU3HEHOCTTA.
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[J] GeneticAlgoriihmsExampie java 52

}

child2.add(parent2.get(i));
} else {

childl.add(parent2.get(i));

childZ.add(parentl.get(i));

}

return new ChromosomePair(

q B l’ Jrvd Mormtore «GiCess a‘ L0 em .EJ :E-.

((DoubleListChromosome) first).newFixedLengthChromosome(childl),
((DoublelListChromosome) second).newFixedlLengthChromosome(child2));

class RandomDoubleMutation implements MutationPolicy {
private static Random PRNG = new Random();

@0verride
public Chromosome mutate(Chromosome original)

}

throws MathIllegalArgumentException {
List<Double> parent = ({DoublelListChromosome) original).getValues();
Double wvalues[] = new Double[parent.size()];

for (int i = @; i < values.length; i++) {
values[i] = parent.get(i) + PRNG.nextDouble() - @.5D;
}

return new DoublelistChromosome(values,
((DoublelistChromosome) original).getFunction());

public class GeneticAlgorithmsExample {
public static void main(String args[]) {

}

Wiritablo Smart ingert 15811 [B6]
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Taka nogroTBeHUTE KnacoBe Bnu3aTt B ynotpeba
ype3 o06eKT 3a onTumMm3aumsi C reHeTUu4eH
anroputbM. Ha To3M 00ekT ce 3aJaBa
NONMUTUKUTE 3a KPbCTOCBaAaHE U MyTauuA.
3ajaBa Ce CblUO MPOLEHTLT KPbCTOCBAHUS (B
cnydyasa 95% un 1%). N3bupa ce cbcresaTenHa
ceneKkumsa ¢ YeTHOCT 2.
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[J] GeneticAlgoriihmsExample fava 52 = 5
w140 return new ChromosomePair( =
141 ((DoubleListChromosome) first).newFixedLengthChromosome(childl), "
= 142 ((DoublelistChromosome) second).newFixedlLengthChromosome(child2)); fi,
143 } ¥
144 } i
145 g
146 class RandomDoubleMutation implements MutationPolicy { %
147 private static Random PRNG = new Random(); .
148 £
149= @0verride :
=150 public Chromosome mutate(Chromosome original)
151 throws MathIllegalArgumentException { e
152 List<Double> parent = {((DoublelistChromosome) original).getValues(); =
153 Double values[] = new Double[parent.size()]; -~
154 5
155 for (int 1 = @; 1 < values.length; i++) {
156 values[i] = parent.get(i) + PRNG.nextDouble() - ©.5D; g
157 } &
158
159 return new DoublelistChromosome{values, =
160 ((DoubleListChromosome) original).getFunction());
161 }
162 }
163
164 public class GeneticAlgorithmsExample {
165 private static double CROSSOVER_RATE = 0.9;
166 private static double MUTATION_RATE = 0.01;
167 private static int TOURNAMENT_AIRITY = 2;
168
169+ public static void main(String args[]) {
2170 GeneticAlgorithm alaorithm = new GeneticAlgorithm(
171 new UinformCrossover(), CROSSOVER_RATE,
172 new RandomDoubleMutation(), MUTATION_RATE,
173 new TournamentSelection( TOURNAMENT_AIRITY));
174 }
175 }
176

The value of the lecal varlanle algadthm ls not used Wiritabio Semart Ingort 74 [183)
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[TbpBUAT eKCrnepuMeHT € C HaWu-necHata oT
yeTmpute QYyHKUMK, 3a KOATO TpAbOBa Oa ce
cb3daje NbpBOHA4anHa nonynauus.
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[J] GeneticAlgoriihmsExampie java 52 L -

g | 145 } ®
146 } -

% 147 B
148 class RandomDoubleMutation implements MutationPolicy { ¥
149 private static Random PRNG = new Random(); ?
156 g
151 @0verride =

=152 public Chromosome mutate(Chromosome original) .

153 throws MathIllegalArgumentException { o
154 List<Double> parent = ((DoublelistChromosome) original).getValues(); :
155 Double values[] = new Double[parent.size()];
156 =
157 for (int i = @; i < values.length; i++) { =
158 values[i] = parent.get(i) + PRNG.nextDouble() - ©.5D; -~
159 } 3
160
161 return new DoublelistChromosome(values, i
162 ((DoubleListChromosome) original).getFunction()); =
163 }
164 } 2
165

166 public class GeneticAlgorithmsExample {
167 private static double CROSSOVER_RATE = @.9;

168 private static double MUTATION_RATE = ©.01;
169 private static int TOURNAMENT_AIRITY = 2;
178
171e public static void main(String args[]) {

172 GeneticAlgorithm algorithm = new GeneticAlgorithm(
73 new UinformCrossover(), CROSSOVER_RATE,
174 new RandomDoubleMutation(), MUTATION_RATE,
175 new TournamentSelection( TOURNAMENT_AIRITY));
176

«177 Function function = new SphereFunction();

2178 List<Chromosome> list = new ArraylList<Chromosome>();
179 | %
180 }
181

The value of the kecal varlabhe function s not Lsod Writablo Smart insort iTe T [B8]
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Pa3mepbT Ha nonynauudata € napamMeTbp, KOUTO
ce onpegensa eKkcnepuMeHTariHO W CUJIHO
3aBUCW OT 3afadvarta, KOATO ce pellasa.
N30paHuTe TecTtoBU (PYHKLUM Ca MHOTOMEPHMWU,
HO 3a eMeKTUMBHO TecTtBaHe € un3bpaHo 10
MEepPHO NPOCTpPaHCTBO. BcAko HayanHo pelleHmne
e CcrnyyYyanMHo u3bpaHa To4Yka B MHOIOMEPHOTO
NPOCTPaHCTBO, ©ONM3KO [0 LUEeHTbpa Ha
KoopauHaTHaTa cucrtema.
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] GeneticAigarithmaExample fava £
158 values[i] = parent.get(i) + PRNG.nextDouble() - 0.5D;
159 }
166
161 return new DoublelistChromosome(values,
162 ((DoublelListChromosome) original).getFunction());
163 }
164 }
165
166 public class GeneticAlgorithmsExample {
167 private static Random PRNG = new Random();
168
169 private static double CROSSOVER_RATE = @.9;
170 private static double MUTATION_RATE = ©.01;
171 private static int TOURNAMENT_AIRITY = 2;
172
173 private static int POPULATION_SIZE = 37;
174 private stotic int CHROMOSOME_SIZE = 10;
175
176+ public static void main(String args[]) {

al77 GeneticAlgorithm algorithm = new GeneticAlgorithm(
178 new UinformCrossover(), CROSSOVER_RATE,
179 new RandomDoubleMutation(), MUTATION_RATE,
180 new TournamentSelection{ TOURNAMENT_AIRITY));
181
182 Function function = new SphereFunction();
183 List<Chromosome> list = new Arraylist<Chromosome>();
184
185 for (int i = @; i < POPULATION_SIZE; i++) {
186 Double volues[] = new Double[CHROMOSOME_SIZE];
187 for (int ] = @; j < values.length; j++) {
188 values[j] = new Double(®.5D - PRNG.nextDouble());
189 }
190 list.add(new DoublelistChromosome(values, function));
191 }
192 | 3
193 }
194

Wiritablo Smart ingert 10211 [261)
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bubnuotekata paboTM HaA npuHUMNA Ha
HayarnHa nonynauusi " onTUMU3NpPaHa
nonynauus. B cnyyas e nsnonseaHa enactmyHa
nonynaumsa npu koato € wnsdpaHo 10% ot
nonynaumsitTa pga ChnyXu Kato enut. Tosu
napamMeTbp CbLLUO ce onpenerns
eKcnepuMeHTarilHo W CWIIHO  3aBUCKU  OT
peLlaBaHns npobnem.
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[J] GeneticAlgoriihmsExampie java 52 = 5
w165 } [
166 } "
4 167 B
168 public class GeneticAlgorithmsExample { 8
169 private static Random PRNG = new Random(); ?
170 Ry
171 private static double CROSSOVER_RATE = 0.9; 5
172 private static double MUTATION_RATE = @.01; .
173 private static int TOURNAMENT_AIRITY = 2; :
174
175 private static int POPULATION_SIZE = 37; =
176 private static int CHROMOSOME_SIZE = 10; &
177 &
178 private static double ELITISM_RATE = 9.1; .
179 7]
180= public static void main(String args[]) {
al81 GeneticAlgorithm algorithm = new GeneticAlgorithm( g
182 new UinformCrossover(), CROSSOVER_RATE, =
183 new RandomDoubleMutation(), MUTATION_RATE,
184 new TournamentSelection( TOURNAMENT_AIRITY)); =
185
186 Function function = new SphereFunction();
187 List<Chromosome> list = new ArraylList<Chromosome>();
188
189 for (int i1 = @; 1 < POPULATION_SIZE; i++) {
190 Double values[] = new Double[ CHROMOSOME_SIZE],;
191 for (int j = @; j < values.length; j++) {
192 values[j] = new Double(@.5D - PRNG.nextDouble());
193 }
194 list.add(new DoublelListChromosome(values, function));
195 }
196
197 Population initial, optimized;
198 initial = optimized = new ElitisticlistPopulation(list, list.size(), ELITISM_RATE);
199 }
200 }
201
The value of the kocal varible inftial s not used Writable Smart Insert 10911 [119) hsalisigsen - .




Pa3ne4yarBar ce CTOMHOCTUTE Ha HaW-gobpaTta
XpoMoO30OMa npeau ontmMmm3auuaTa un cnen
onTuMmmdauuaTa. Kato Kputepum 3a crnmpaHe Ha
ONTUMM3ALMOHHUA  MpoLec ce  U3nonssa
dukcmpaH uHTepBan ot Bpeme (B cnydas 60
CekyHan).
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[i] GeneticalgorithmsExamplejava £

172
ir3
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207 |
208 }

private
private
private

private
private

private

private

static
static
static

static
static

static

static

double CROSSOVER_RATE = 0.9;
double MUTATION_RATE = ©.01;
int TOURNAMENT_AIRITY = 2;

int POPULATION_SIZE = 37;
int CHROMOSOME_SIZE = 10;

double ELITISM_RATE = @.1;

int SINGLE_OPTIMIZATION_SECONDS = ©0;

public static void main{String args[]) {

GeneticAlgorithm algorithm = new GeneticAlgorithm(

new UinformCrossover(), CROSSOVER_RATE,

new RandomDoubleMutation(), MUTATION_RATE,
new TournamentSelection( TOURNAMENT_AIRITY));

Function function = new SphereFunction();

List<Chromosome> list = new Arraylist<Chromosome>();

for (int 1 = @; 1 < POPULATION_SIZE; i++) {

}

Double values[] = new Double[ CHROMOSOME_SIZE];

for (int j = 8; j < values.length; j++) {

values[j] = new Double(®@.5D - PRNG.nextDouble());

}

list.add(new DoublelListChromosome(values, function));

Population initial, optimized;

initial = optimized = new ElitisticlListPopulation(list, list.size(),

System. out.println(optimized. getFittestChromosome());

ELITISM_RATE);

Q

a" <l Montors  <LiCees t" <0 e 4" 75

optimized = algorithm.evolve(initial, new FixedElapsedTime(SINGLE_OPTIMIZATION_SECONDS));

System.out.println(optimized.getFittestChromosome());

}
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[Mpn nbpBaTta DYHKUUS ONTUMYMBT € Hyna u ce
nomny4asa Npu HyneB BEKTOP.
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[J] GeneticAlgorithmsExampie fava 1 (2 Proviem = Javadoc [ Declaratl < Soaren B Conseie B | S Pregres ﬂ;ﬁilm g Coverng ® WM Ex ) Snippets o GrodicE o GradieT &
2l 2155 PUBTAC CHROTIOSON i o e s A S A A g G 0, e et T
sl 156 throws M (£--@.41233844265470676 [-0.3772590489997033, ©.26305113723577167, -@.058537854953111

157 List<Double> (f=-4.928464685493138E-5 [-1.665405040008436E-4, -0.0011850534838405702, -0.00137783¢

158 Double wvalue

159

160 for (int i1 =

161 values[i

162 }

163

164 return new [

165 ((Dc

166 }

167 }

168

169 public class Genetic

170 private static F

171

172 private static ¢

173 private static ¢

174 private static 1

175

176 private static i

177 private static 1

178

179 private static ¢

18@

181 private static i

1872

183+ public static void main(5tring args[]) {

184 GeneticAlgorithm algorithm = new GeneticAlgorithm(

185 new UinformCrossover(), CROSSOVER_RATE,

186 new RandomDoubleMutation(), MUTATION_RATE,

187 new TournamentSelection{ TOURNAMENT_AIRITY));

188

189 Function function = new SphereFunction();

190 List<Chromosome> list = new ArrayList<Chromosome>();

14017
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Bropata doyHKUMS € no-TpyaHa, HO BEKTOPBLT Ha
peLeHNETo aobnmxaBa W3BECTHUA rnobaneH

ONTUMYM.
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[J] GeneticAlgorithmsExampie fava 1 {2 Proplem = Javadoc [ Declaratl < Seamn | D) Conscie 33 | S Progres Py GitStagl pm Covorog ®mUVMEx ) Soippets o GradicE o Gradle T &

&

Bl +155 public Chromoson .mmisds censteagortnmstramaie [iava Maw'»=-.ti.=.ﬂ.l.ﬁuwwwmv=rt.wmwﬂH.-!4.-_0.?1_-:-u.5f@w.wwrn;mﬁwz.ﬂﬂé@:;.SﬂP;; -
sl 156 throws M (£-11.179418109948186 [-0.08196621105339408, -0.4581074082643607, 0.02217101827830592

157 List<Double> (£=391,6614573004389 [-2.904849200860883, -2.9023347641004538, -2.903930085748275, -2 ':

158 Double wvalue o

159 ~

160 for (int i1 = ]

161 values[i -

162 } £,

163 -

164 return new [ ey

165 ((Dc &

166 } &

167 } =

168 &

169 public class Genetic &

170 private static F =

171

172 private static ¢ 2

173 private static ¢ .

174 private static 1

175

176 private static i

177 private static 1

178

179 private static ¢

180

181 private static i

1872

183+ public static void main(5tring args[]) {

184 GeneticAlgorithm algorithm = new GeneticAlgorithm(

185 new UinformCrossover(), CROSSOVER_RATE,

186 new RandomDoubleMutation(), MUTATION_RATE,

187 new TournamentSelection{ TOURNAMENT_AIRITY));

188

189 Function function = new StyblinskiTangFunction();

190 List<Chromosome> list = new ArrayList<Chromosome>();

14017
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[lpn TpeTata ddyHKUMA pe3ynTaTute He ca
TonkoBa gobpun. M3BeCTHO e, Y& MUHUMYMDBT Ce
noctura npu Hyna n eanHNYEH BEKTOP.
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[J] GeneticAlgorithmsExampie fava 1 (2 Proviem = Javadoc [ Declaratl < Soaren B Conseie B | S Pregres ﬂ;ﬁilm g Coverng ® WM Ex ) Snippets o GrodicE o GradieT &
Bl +155 public Chromoson .mmisds censteagortnmstramaie [iava Maw'»=-.ti.=.ﬂ.l.ﬁuwwwmv=rt.wmwﬂH.-!4.-_0.?1_-:-u.5f@w.wwrn;mﬁwz.ﬂﬂé@EE&P;v ey
sl 156 throws M (f=-43.24915517301 [-@.2196698730286616, -0.2135423758217626, ©.17579739948764395, 0.

157 List<Double> (f=-6.716927161335633 [0.600844001722202, 0.49674994910880754, 0.25587520120608287, ¢

158 Double wvalue

159

160 for (int i1 =

161 values[i

162 }

163

164 return new [

165 ((Dc

166 }

167 }

168

169 public class Genetic

170 private static F

171

172 private static ¢

173 private static ¢

174 private static 1

175

176 private static i

177 private static 1

178

179 private static ¢

18@

181 private static i

1872

183+ public static void main(5tring args[]) {

184 GeneticAlgorithm algorithm = new GeneticAlgorithm(

185 new UinformCrossover(), CROSSOVER_RATE,

186 new RandomDoubleMutation(), MUTATION_RATE,

187 new TournamentSelection{ TOURNAMENT_AIRITY));

188

189 Function function = new RosenbrockFunction();

190 List<Chromosome> list = new ArrayList<Chromosome>();
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Makap ”n 4eTBbpTata QYHKUMA Oa € Haun-
HarbHaTa rnpu Hes pes3ynraTuTe CbLo ca goopu.
[ nobanHMaT onTMMyM OTHOBO € B HyrfaTta U ce
nocTura npu HyrneBs BEKTOP.
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[J] GeneticAlgorithmsExampie fava 1 (2 Proviem = Javadoc [ Declaratl < Soaren B Conseie B | S Pregres ﬂ;ﬁilm g Coverng ® WM Ex ) Snippets o GrodicE o GradieT & e
Bl +155 public Chromosom ... wmisds cenevensgorinmseampie [ava Maw'»=-.ti.=.ﬂ.l.ﬁuwwwmv=rt.wmwﬂH.-!4.-_0.?1_-:-u.5f@w.wwrn;mﬁwz.ﬂﬂé@EE?'.*;; RS
sl 156 throws b (f=-53,14252956269649 [@.24003435075163594, -0.11332181232454741, 0.2512879414089403, -
157 List<Double> (f=-9.012822562565306316 [-0.003123670639210152, 4.998555981909902E-4, -1.40000087682 ':
158 Double wvalue o
159 =
160 for (int i1 = ]
161 values[i -
162 } £,
163 -
164 return new [ -
165 ((Dc
166 } 3
167 3} =
163 &
169 public class Genetic &
170 private static F =
171
172 private static ¢ 2
173 private static ¢ .
174 private static 1
175
176 private static i
177 private static 1
178
179 private static ¢
180
181 private static i
1872
183+ public static void main(5tring args[]) {
184 GeneticAlgorithm algorithm = new GeneticAlgorithm(
185 new UinformCrossover(), CROSSOVER_RATE,
186 new RandomDoubleMutation(), MUTATION_RATE,
187 new TournamentSelection{ TOURNAMENT_AIRITY));
188
189 Function function = new RastriginFunction();
190 List<Chromosome> list = new ArrayList<Chromosome>();
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KogbT Ha npoekrta e goctbhneH B obnayHarta
ycnyra GitHub.




Pull requests Issues Marketplace Explore

L TodorBalabanov /
Apache-Commons-Genetic-Algorithms-for-Simple-Functions

© Watch~ 0 *Star 0 Yrark ©

<> Code Issues 0 Pull requests o Actions Projects 0 Wiki | | Security Insights 2} Settings
Apache Commons Genetic Algorithms for Simple Functions Edit
genetic-algorithm optimization multidimensional Manage topics
-0~ 3 commits 11 branch " 0 packages *> 0 releases 41 1 contributor s GPL-3.0
Branch: master = MNew pull request Create now file  Upload files  Find file

1 TodorBalabanov Few more benchmark functions were added.

Latest commit f897ad6 yesterday

B gradiefwrapper Initial version was created. yesterday
B src/mainfjava Few more benchmark functions were added. yesterday
| .gitignore Initial version was created. yesterday
| LICENSE Initial comimit yesterday
README.md Initial commit yasterday
build.gradle Initial version was created. yesterday ‘
| gradiew Initial version was created. yesterday
| gradlew.bat Initial version was created. yesterday
settings.gradie Initial version was created. vesterday
i README.md s



4 BDBIMNPENATCTBA lNpoleca No HaaexXaHoCT.

ity

Makap n goa € U3KNIYUTENHO MNOJie3HOo, Korato
Ceé u3nosfi3Ba rotoea coptyepHa Ombnuoteka,
TakaBa ynotpedba mma n cBouTe HeaocCTaTbLMW.
EanH ot ocHoBHUTE npobrnemn ¢ Genetic
Algorithms - Apache Commons e TpygHocTTa
Oa ce npocregasat U34YUCNEHUATA, TbU KaTo Te
ce criyysart BbB BbTPELUHOCTTA Ha
bnbnunortekata OO0 KOSATO MNPOrpamMmcTbT HAMA
npaKk goctbn. lI3non3BaHeTo Ha rondamo
KONMMYECTBO CliydauHM 4ucrna CbLOo MHOro
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