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Exercise 1

1. Create 100 random binary-chromosomes each with 1000 genes.

2. Fitness is the number of “1” in one chromosome — the more the better.

3. Select 2 chromosomes at random from the better half of the population.

4. Create a child chromosome by a onr-point-crossover.

5. Give the child a mutation with a probability of 1/1000 = 0.001.

6. Repeat from 2. to 5. 100 times and create the next generation.

7. Repeat 6. until the fitness value does not change any more.

8. Show the result:

(1) Desplay the best chromosome in the 1st, an intermediate & final generation.

(2) Desplay the best and average fitness vs. generation.
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Exercise 2

Show for the 1-st, middle and for the last generation, the number of selection for
each chromosome for Roulette Selection.

The 0 population The 500 The 800
population population
Chro N Chro N Chro N
mosome umber of mosome umber of mosome umber of
number selections number selections number selections
1 2 1 4 1 2
2 1 2 0 2 3
3 2 3 3 3 2
4 1 4 1 4 2
5 1 5 1 5 3
6 1 6 2 6 4
7 3 7 1 7 2
8 0 8 2 8 3
9 3 9 1 9 4
10 1 10 1 10 2
11 0 11 3 11 1
12 2 12 2 12 3
13 4 13 2 13 1
14 2 14 2 14 2
15 4 15 1 15 0
16 2 16 3 16 2
17 0 17 4 17 1
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Listing

package javaapplicationl;
import java.util.Map;

import java.util.Random;

class GeneticAlgof{

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 genomLength; //IOnmuHa Tenoma B OuTax
private int generationCount; //KoJ-BO MOKOJIEHUM
private int individualCount; //Kom-BO

T'enoMoOB (MuomuBumos, Ocober) B IOKOJIEHUM

private int[] chosenchromosom;

private SelectionType selectionType; //Tun Cejexumm
private CrossingType crossingType; //Tun CkpeumBaHuUs
public GeneticAlgo (String s, String c) {

}

slctp=SelectionType.valueOf (s);
crstp =CrossingType.valueOf (c);
popln=new Dboolean[100][1000];
genomLength=1000;
generationCount=100;
individualCount=100;
chosenchromosom=new int[100];

public boolean[][] run() {

this.generateFirstGeneration();
float ftnsmax=0;
for (int 1=0; i<100000000; i++)
{

this.selection();

for (int 3=0; j<100; J++)

{

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

System.out.print (avgfitnes());
System.out.print (":");
System.out.print (ftnsmax) ;
System.out.println () ;
if (1i==0]]1i==500]||i==800)
{
System.out.println("The " + i + " population");
for (int j=0; j<100; j++)
{
System.out.print (j+1);
System.out.print (":");
System.out.print (this.chosenchromosom[j]) ;



System.out.println () ;

}
1if (ftnsmax==1000)break;

return (new boolean[100][100071);

}

private void generateFirstGeneration ()

Random rnd=new Random() ;
for (int i=0; i<100;

{

{
i++)

for (int j=0;
{

7<1000; j++)

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

}
} //TeHepauus MepBOTO MOKOJIEHMUS
private void selection() {
boolean[][] genomListOffsprings=new boolean[100][1000];
Random rndd=new Random() ;
switch (this.slctp)
{
case ROULETTE WHEEL: {
float[] wheel new float([this.individualCount];
wheel [0] fitnes (0);//3Hauenne OurHeccdyHkUMM njg 1-

OO0 TI'eHOMa

this.chosenchromosom[0]=0;

(int i=1;i<this.individualCount;i++) {
wheel [1] wheel[i-1]

duTHeCcCOYHKUIMM IOJIS 1-0T'0 T'eHOoMa

for

+ fitnes (i) ;//3HaueHue

this.chosenchromosom[i]=0;

}

float all = wheel[this.individualCount-1];
for (int 1=0;i<this.individualCount;i++) {
float index = Math.abs (rndd.nextFloat()) *all;
int 1 = 0;
int r = individualCount-1;
int ¢ = 0;
while (1 < r){
c = (l+r) >> 1;
1f (index <= wheel][c])
r = c;
else
1l =c¢+ 1;
}
int a=1;
index = Math.abs (rndd.nextFloat ()) *all;
1 =0;
r = individualCount-1;
c = 0;
while (1 < r){



c = (l+xr) >> 1;
if (index <= wheel[c])
r = c;
else
l =c¢+ 1;
}
this.chosenchromosom[1]+
this.chosenchromosom([a]+
genomListOffsprings([i] = thlS crossing(l,a);
popln=genomListOffsprings;
break;
}
case TOURNEY:
{
for (int 1=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)
float frl = fitnes (indexl);
float fr2 = fitnes (index?2);
indexl=(frl1>fr2) ?indexl:index2;
float fr3 = fitnes (index3);
float frd4 = fitnes (index4);
index2=(fr3>fr4) ?index3:index4;
genomListOffsprings([i] =
this.crossing (indexl, index2);

}
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popln=genomListOffsprings;
break;
}
case TRUNCATING:
{
int percent=(Math.abs (rndd.nextInt ())+10)%50+1;
this.sort () ;
for(int i=0; i<this.individualCount; 1i++)
{
genomListOffsprings([i] =

this.crossing((Math.abs (rndd.nextInt())) %50, (Math.abs (rndd.nextInt()))
%$50) ;

}
popln=genomListOffsprings;
break;

}

default:
break;

}

} //lpouenypa cejeKumn

private boolean[] crossing(int a, int b) {
boolean|[] vec=new boolean[1000];
switch (crstp)
{



case ONE POINT RECOMBINATION:

{

for(int i1=0; i<genomLength; i++)
{

Random rndd=new Random{() ;

vec[i]=(rndd.nextBoolean()) ?popln[b] [i]:poplnla]l[i];
}
break;
}
default:
break;

return vec;
} //Tpolienypa CKpeummMBaHUI
private float fitnes (int nomber) {
float ftns=0.f;
for (int j=0; j<genomLength; j++)
{
ftns+=(this.popln[nomber] [j])?1:0;
}
return ftns;
} //duTHec GyHKUUA
private float avgfitnes{() {
float ftns=0.f;
for (int i=0; i<100; i++)
for (int j=0; j<genomLength; j++)
{
ftns+=(this.popln[i][j])?1:0;
}
return ftns/100;
} //durHec odyHKUUSA
private void sort()
{
for(int i=0; i<this.individualCount; 1i++)
{
boolean[] amiba;
amiba = new boolean[1000];
amiba=popln[i];
double fit=fitnes (i) ;
for (int j=i; Jj<this.individualCount; j++)
{
if (fitnes (j)>fit) {
fit=fitnes (j);
amiba=popln[j];
popln([j]=popln[i];
popln[i]=amiba;



public class JavaBApplicationl {
public static void main(String[] args) {
GeneticAlgo p=new
GeneticAlgo ("ROULETTE WHEEL", "ONE POINT RECOMBINATION" );
p.run();



