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Population.java
package simpleGa;

public class Population {

Individual[] individuals;

/*
* Constructors
*/
// 3m399@s300L J9dd6s
public Population(int populationSize, boolean initialise) ({
individuals = new Individual [populationSize];
// 3m3M@5300L 0603050B305
if (initialise) {
// 303w0 5 0600300750l dgJdbs
for (int i = 0; i < size(); i++) {
Individual newIndividual = new Individual();
newIndividual.generateIndividual () ;

saveIndividual (i, newIndividual) ;


http://www.theprojectspot.com/www.oracle.com/technetwork/java/javase/downloads/index.html

/* Getters */
public Individual getIndividual (int index) ({

return individuals[index];

public Individual getFittest() {
Individual fittest = individuals[0];

// 3030 0600300090%g, HMI 30300Mmm 439w sbg MROH@ IMEMYgdmo
0bgogoo
for (int i = 0; i < size(); i++) {
if (fittest.getFitness() <=

getIndividual (i) .getFitness()) {
fittest = getIndividual (i) ;

}

return fittest;

/* Public 9gmmqgdo */
// 30375300l Dol Boegds

public int size() {
return individuals.length;

// 0bogool 99bsbgs
public void saveIndividual (int index, Individual indiv) {

individuals[index] = indiv;

Individual.java



package simpleGa;
public class Individual {

static int defaultGenelength = 64;
private byte[] genes = new byte[defaultGenelLength];

// 3900

private int fitness = 0;

// 898mbgg3000 0bogzool 8gddbs

public void generateIndividual () {

for (int i = 0; i < size(); i++) {
byte gene = (byte) Math.round(Math.random()) ;
genes[i] = gene;

/* Getters and setters */
// 359m0ygbgo gb v vy 0bogzogdols 9gddbs ggbols 4eblibgzsggdwymo
LbogMdggdom
public static void setDefaultGenelLength (int length) ({
defaultGenelLength = length;

public byte getGene (int index) {
return genes[index];

public void setGene (int index, byte value) ({
genes[index] = value;
fitness = 0;

/* Public 9gom@gdo */
public int size() {
return genes.length;



public int getFitness () {
if (fitness == 0) {
fitness = FitnessCalc.getFitness (this)

}

return fitness;

@Override
public String toString() ({
String geneString = "";
for (int i = 0; i < size(); i++) {
geneString += getGene (i) ;
}

return geneString;

Algorithm.java

package simpleGa;

public class Algorithm {

/* GA 3565393®gd0 */

private static final double uniformRate = 0.5;
private static final double mutationRate = 0.015;
private static final int tournamentSize = 5;
private static final boolean elitism = true;

/* Public 9gom@gdo */

// 30m3m@s300L 356300006905
public static Population evolvePopulation (Population pop) ({
Population newPopulation = new Population (pop.size(),
false) ;



// 3909L0 0603000l domgds
if (elitism) {
newPopulation.saveIndividual (0, pop.getFittest())

// 33mes300l 8gx 350905
int elitismOffset;
if (elitism) {
elitismOffset
} else {
elitismOffset = 0;

I
[y

}
// (03¢0 30399¢5300L Log®dol 30bgz00m ©s Bseo 0bogzool 39Jdbs

39x%35M900m

for (int i = elitismOffset; i < pop.size(); i++) {
Individual indivl = tournamentSelection (pop) ;
Individual indiv2 = tournamentSelection (pop) ;
Individual newIndiv = crossover (indivl, indiv2);
newPopulation.saveIndividual (i, newIndiv) ;

// 303995300l 39@530
for (int i = elitismOffset; i < newPopulation.size()

i++) {
mutate (newPopulation.getIndividual (i)) ;

return newPopulation;

// 0b0300900l 8gx356M9ds
private static Individual crossover (Individual indivl,
Individual indiv2) {
Individual newSol = new Individual() ;

// (303wo 396900l dobgz0m



for (int i = 0; i < indivl.size(); i++) {

// 39x35601905
if (Math.random() <= uniformRate) {

newSol.setGene (i, indivl.getGene(i)) ;

} else {
newSol.setGene (i, indiv2.getGene(i)) ;

}

return newSol;

// 0bogools 39@s30s
private static void mutate (Individual indiv) ({

// Loop through genes
for (int i = 0; i < indiv.size(); i++) {

if (Math.random() <= mutationRate) {

// 3890mbggzomo 960l 8gJdbs
(byte) Math.round(Math.random()) ;

byte gene =
indiv.setGene (i, gene)

// 06003007900l 560Bg3s 9gx35M9d0Lm3oL
private static Individual tournamentSelection (Population

pop) {
// 3m3mms3o0l Gmebomols 99Jdbs
Population tournament = new Population (tournamentSize,

false) ;
// 890mb393000 060003000l F0mgds Ym39e0 3P0olsm30L GMbo®ado

for (int i = 0; i < tournamentSize; i++) {

int randomId = (int) (Math.random() * pop.size());

tournament.saveIndividual (i,
pop.getIndividual (randomId)) ;

}

// 439@5%g dcmtgdemols domgds
Individual fittest = tournament.getFittest() ;



return fittest;

FitnessCalc.java

package simpleGa;
public class FitnessCalc {

static byte[] solution = new byte[64];

/* Public 9gomcm@gdo */
// 350 mME0 351030l ©sggbgds 5dmblbol 356osEolsmzol

public static void setSolution(byte[] newSolution) {
solution = newSolution;

// To make it easier we can use this method to set our
candidate solution
// with string of 0Os and 1s
static void setSolution(String newSolution) {
solution = new byte[newSolution.length()];
// 3o3wo Bggbo LGHMogmbol gmgger LoddmeErmbBy s dolio dgbsbgs d50¢
dsliogdo
for (int i = 0; i1 < newSolution.length(); i++) {
String character = newSolution.substring(i, i + 1);
if (character.contains ("0") ||
character.contains ("1")) {

solution[i]
} else {
solution[i]

Byte.parseByte (character) ;

0;



// 060300700l dmMagd0l 35dmm3es dolo dgshgdoo sdmblibols

3960000053900 56
static int getFitness (Individual individual) ({
int fitness = 0;

// 3o3wo B3960 0bo30009d0l 99bgdbg ©s 500 dgstmgds B39bLs

3960000053900 56
for (int i = 0; i < individual.size() && i <
solution.length; i++) {
if (individual.getGene (i) == solution[i]) {

fitness++;

}

return fitness;

// 3m6Gd0L m3¢0dmdol domgds

static int getMaxFitness () ({
int maxFitness = solution.length;
return maxFitness;

sbems 8934dbso Bg9b0 dmoags®o 3emsbio.

30639 H0odo B396 33F0M©Yds ©354gbmo 5IMbLBOL 3960WoEJdO
FitnessCalc.setSolution("111100000000000000000000000000000000000

0000000000000000000001111") ;

Sbems B39b 89349600 B39bL Lofigol 3cm3eoiEosl. 50 9egd9bE0sbo 3m3wmwsos 3560
mbs ogml
Population myPop = new Population (50, true) ;

Sbs B396 89230d000 25930943560 B3960 3m3mansizos Lsbsd B3gb dogzswfgzom
6900l m330dwmaAl



int generationCount = 0;
while (myPop.getFittest () .getFitness () <
FitnessCalc.getMaxFitness()) {
generationCount++;
System.out.println("Generation: "+generationCount+" Fittest:
"+myPop.getFittest() .getFitness()) ;
myPop = Algorithm.evolvePopulation (myPop) ;
}
System.out.println("Solution found!") ;
System.out.println("Generation: "+generationCount) ;
System.out.println("Genes:") ;
System.out.println (myPop.getFittest()) ;

59 560l B3960 53560 3sbol LMY 3O !

GA.java

package simpleGa;
public class GA {

public static void main(String[] args) {

// 30mblbol 35600l sygbgds
FitnessCalc.setSolution("1111000000000000000000000000000
000000000000000000000000000001111") ;

// Lsgigobo 3m3rgemsizool 39ddbs
Population myPop = new Population (50, true);

// B3960 3m3ams300ol 398my3sbs, Lsbsd 803509300 Mm3GH0Bsee 5mbLBIL
int generationCount = 0;
while (myPop.getFittest().getFitness() <
FitnessCalc.getMaxFitness()) {
generationCount++;
System.out.println("Generation: " + generationCount
+ " Fittest: " + myPop.getFittest().getFitness());
myPop = Algorithm.evolvePopulation (myPop) ;



System.out.println("Solution found!") ;
System.out.println("Generation: " + generationCount) ;
System.out.println("Genes:") ;

System.out.println (myPop.getFittest()) ;

09 439983900 LHMO505 4939009390, 19396 Mbs Joomo J399mo dm3gdweols

abo3bo J990:

Generation: 1 Fittest: 40

Generation: 2 Fittest: 43

Generation: 3 Fittest: 50

Generation: 4 Fittest: 50

Generation: 5 Fittest: 52

Generation: 6 Fittest: 59

Generation: 7 Fittest: 59

Generation: 8 Fittest: 61

Generation: 9 Fittest: 61

Generation: 10 Fittest: 61
Generation: 11 Fittest: 63
Generation: 12 Fittest: 63
Generation: 13 Fittest: 63
Generation: 14 Fittest: 63

Generation: 15 Fittest: 63

Solution found!

Generation: 15

Genes:
1111000000000000000000000000000000000000000000000000000000001111
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applying a genetic algorithm to the traveling salesman problem
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Our Artificial World!

Consciousness, coming to a machine near you.

Applying a genetic algorithm to the traveling salesman problem

Introduction to Artificial Neural Networks Part 2 - Learning

Solving the Traveling Salesman Problem Using Google Maps and Genetic Algorithms
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