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Function: y=x1*sin(abs(x1))+x2*sin(abs(x2))

TRUNCATING Sellection + Uniform Crossover

1‘\\
M |

iy m,

I (w' i ‘J m i w |,’||‘ ” N M Ul u .ﬂ " ’ HHI M 'lu 4’“ il ’ ” ‘ W INMH ’[

HH\
L |




The 1 generation
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The 50 generation

(AN
OOOUUO00
| ;‘o:o:o}:o:o:{«

0 ""0Q.’0‘.0'

ROOOOKRK
VOO XY
COOMAAKARAAARD

W e°0‘o'0




The 200 generation
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The 400 generation
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The 100000 generation




Listing
package javaapplicationl;
import java.util.Map;
import java.util.Random;
class GeneticAlgo{
boolean[][] popln;
public enum SelectionType {

TOURNEY, ROULETTE_WHEEL, TRUNCATING

public enum CrossingType {

ONE_POINT RECOMBINATION, TWO_POINT RECOMBINATION,
ELEMENTWISE RECOMBINATION, ONE_ELEMENT EXCHANGE

}
private SelectionType slctp;
private CrossingType crstp;
private int genomlLength; //Inuua reHoMa B 6uTax
private int generationCount; //Kom-BO mHOKOJIeHMMA

private int individualCount; //Kon-Bo I'enomosm (Mumueunos,Ocobeir) B
MIOKOJIeHUM

private int[] chosenchromosom;
private SelectionType selectionType; //Tun Cenexuum
private CrossingType crossingType; //Tun CkpemmsaHust
public GeneticAlgo(String s, String c){
slctp=SelectionType.valueOf (s) ;
crstp =CrossingType.valueOf (c) ;
popln=new boolean[20][22];
genomLength=22;
generationCount=20;
individualCount=20;
chosenchromosom=new int[20];
}
public boolean[] [] run() {
this.generateFirstGeneration() ;
double ftnsmax=0.D;
for(int i=0; i<100000000; i++)

{



//
//
//
//

this.selection();
ftnsmax=fitnes (0) ;

for (int j=1; j<20; j++)
{

ftnsmax=(ftnsmax<=fitnes(j)) ?fitnes(j) : ftnsmax;

System.out.print (avgfitnes());
System.out.print(":");
System.out.print (ftnsmax) ;
System.out.println() ;
if (i==0| |i==50]| |i==200]| | i==400| |i==100000)
{
System.out.println("The " + i + " population");
for (int j=0; j<20; j++)
{
System.out.print(this.x1(j));
System.out.print(":");
System.out.print(this.x2(3)) ;
System.out.print(":");
System.out.print(this.fitnes(j))

System.out.println() ;

}
if (ftnsmax==1000)break;

ftnsmax=0.D;

return (new boolean[20][22]);
}
private void generateFirstGeneration() {
Random rnd=new Random() ;
for (int i=0; i<20; i++)
{
for(int j=0; j<22; j++)
{

popln[i] [j]=rnd.nextBoolean() ;



}

} //rTeHepauust NepBOrc MNOKOJIEHUS
private void selection() {
boolean[] [] genomListOffsprings=new boolean[20] [22];
Random rndd=new Random() ;
switch (this.slctp)
{
case ROULETTE_ WHEEL: {
double[] wheel = new double[this.individualCount];
wheel[0] = fitnes(0) ;//Buauenne $urTHeccdyHKUMM InJIsT 1l-oro TeHOMa
this.chosenchromosom[0]=0;
for (int i=1l;i<this.individualCount;i++) {

wheel[i] = wheel[i-1] + fitnes (i) ;//Buauenne

duTHeCCPYHKIIMM IJIsT i-OI'0 I'eHOMA

this.chosenchromosom[i]=0;

}
double all = wheel[this.individualCount-1];

for (int i=0;i<this.individualCount;i++) {
double index = Math.abs (rndd.nextFloat()) *all;
int 1 = 0;
int r = individualCount-1;
int ¢ = 0;
while (1 < r){
c = (1l+r) >> 1;

if (index <= wheel]c])

r =c;
else
l=c+1;
}
int a=l;

index = Math.abs(rndd.nextFloat()) *all;

l1=20;

individualCount-1;

]
Il



c=20;
while (1 < r){
c = (1+xr) > 1;

if (index <= wheel]c])

this.chosenchromosom[1l]++;
this.chosenchromosom[a]++;

genomListOffsprings[i] = this.crossing(l,a);

popln=genomListOffsprings;
break;

}

case TOURNEY:

{

for (int i=0;i<this.individualCount;i++) {

int indexl rndd.nextInt (individualCount) ;
int index2 = rndd.nextInt (individualCount) ;
int index3 = rndd.nextInt (individualCount) ;
int index4 = rndd.nextInt(individualCount) ;
double frl = fitnes (indexl);

double fr2 = fitnes (index2);
indexl=(fr1>fr2) ?indexl:index2;

double fr3 = fitnes (index3);

double fr4 = fitnes (index4)

index2=(fr3>fr4) ?index3:index4;

genomListOffsprings[i] = this.crossing(indexl, index2);

popln=genomListOffsprings;
break;
}

case TRUNCATING:

{

int percent=(Math.abs (rndd.nextInt())+2)%10+1;



this.sort();
for (int i=0; i<this.individualCount; i++)
{

genomListOffsprings[i] =
this.crossing((Math.abs (rndd.nextInt())) %10, (Math.abs (rndd.nextInt()))%$10) ;

}
popln=genomListOffsprings;
break;

}

default:

break;

}

} //Opouenypa cenexum

private boolean[] crossing(int a, int b) {
boolean[] vec=new boolean[22];
switch (crstp)

{
case ONE ELEMENT EXCHANGE:

{
for (int i=0; i<genomLength; i++)
{
Random rndd=new Random() ;

vec[i]=(rndd.nextBoolean()) ?popln[b] [i] :popln[a] [i];

break;

}

case ONE POINT RECOMBINATION:

{
Random rndd=new Random() ;
int point=Math.abs (rndd.nextInt() ) %genomLength + 1;
System.arraycopy (popln[a], 0, vec, 0, point);

System.arraycopy (popln[b], point-1, vec, point-1,
genomLength-point) ;

break;

}

default:



break;

//mutation
Random rdd=new Random() ;
for (int i=0; i<20; i++)
{
vec[i]=(Math.abs (rdd.nextInt ())%21==0)?'vec[i] :vec[i];
}
return vec;
} //lpouenypa CKpewmBaHMUS
private double x1 (int nomber) {
double a=0.D;
double i=0.D;
for (int j=10; 3j>0; j--, i+=1.D)
{
a+=(this.popln[nomber] [j]) ?Math.pow(2.D, i) :0;
}
a*=(this.popln[nomber] [0])?5:-5;
a/=1023;
return a;
}
private double x2 (int nomber) {
double i=0.D;
double b=0.D;
for (int j=21; j>11; j--, i+=1.D)
{
b+=(this.popln[nomber] [j]) ?Math.pow (2, 1i):0;
}
b*=(this.popln[nomber] [11]) ?5:-5;
b/=1023;
return b;
}
private double fitnes(int nomber) {
double ftns=0.f;

double a=0.D;



double i=0.D;
for (int j=10; j>0; j--, i+=1.D)
{
a+=(this.popln[nomber] [j])?Math.pow(2.D, i) :0;
}
a*=(this.popln[nomber] [0])?5:-5;
a/=1023;
i=0.D;
double b=0.D;
for (int j=21; j>11; j--, i+=1.D)
{
b+=(this.popln[nomber] [j]) ?Math.pow(2, i) :0;
}
b*=(this.popln[nomber] [11])?5:-5;
b/=1023;
ftns=a*Math.sin (Math.abs (a) ) +b*Math.sin(Math.abs (b)) ;
return ftns;
} //éuTHeC OdyHKUMST
private double avgfitnes() {
double ftns=0.D;
for(int i=0; i<20; i++)
ftns+=this.fitnes (i) ;
return f£tns/20;
} //éurHec dyHKUMS
private void sort()
{
for(int i=0; i<this.individualCount; i++)
{
boolean|[] amiba;
amiba = new boolean[22];
amiba=popln[i];
double fit=fitnes (i)
for(int j=i; j<this.individualCount; j++)
{
if (fitnes(j)>fit) {

fit=fitnes (j);



amiba=popln[j];
popln[j]=popln[i];

popln[i]=amiba;

}
public class JavaApplicationl {
public static void main(String[] args) {
GeneticAlgo p=new GeneticAlgo ("TRUNCATING", "ONE ELEMENT EXCHANGE" ) ;

p.run();



