#include <iostream>

#include <string>

#include <vector>

#include <math.h>

using namespace std;

const string target = "the quick brown fox ";

const int MAXSIZE = 1000;

typedef vector<vector<int> > matrix;

int LCstr(string A, string B)

{

    matrix L;

    int i,j;

    int z=0;

    for (i=0; i<A.length(); i++)

    {

        vector<int> temp;

        for(j=0; j<B.length(); j++)

            temp.push_back(0);

        L.push_back(temp);

    }

    for (i=0; i<A.length();i++)

        for (j=0; j<B.length();j++)

        {

            if (A[i]==B[j]) 

            {

                if (i>0 && j>0)

                    L[i][j] = L[i-1][j-1] + 1;

                else  L[i][j]=1;

            }

            if (L[i][j]>z) z = L[i][j];

        }

    return z;

}   

int LCseq(string A, string B)

{

    matrix L;

    int i,j;

    int z=0;

    for (i=0; i<A.length(); i++)

    {

        vector<int> temp;

        for(j=0; j<B.length();j++)

            temp.push_back(0);

        L.push_back(temp);

    }

    for(i=0; i<A.length();i++)

        for (j=0; j<B.length(); j++)

        {

            if (A[i]==B[j])

            {

                if (i==0 || j==0) 

                    L[i][j]=1;

                else L[i][j] = L[i-1][j-1] + 1;

            }

            else

            {

                int M1, M2;

                if (j==0) M1 = 0; else M1 = L[i][j-1];

                if (i==0) M2 = 0; else M2 = L[i-1][j];

                if (M1 > M2) L[i][j] = M1; else L[i][j] = M2;

            }

            if (L[i][j] > z) z = L[i][j];

        }

    return z;

}

double fit(string A, string B)

{  

    double t,c;  

    t= (double) LCstr(A,B)/(A.length()+B.length());

    c= (double) LCseq(A,B)/(A.length()+B.length());

    return 5*c+t;

}

string breed(string A, string B)

{

    string alpha = "abcdefghijklmnopqrstuvwxyz ";

    string result="";

    int j,k;

    int i = rand()%A.length();

    for (j=0; j<=i; j++) result += A[j];

    i = rand()%B.length();

    for (j=i; j<B.length();j++)

        result += B[j];

    k = rand()%27;

    j = rand()%result.length();

    double dice = (double)(rand()%100)/100;

    if (dice>0.99)

        result[j] = alpha[k];

    return result;

}

int main(int argc, char *argv[])

{

    srand(time(0));

    string offspring="";
    string A = “”;
    int i;

    int m,n;

    long count = 0;

    double dice;

    vector<string> population;

    vector<double> fitness;

    double total=0;

    // Initialize population

    for(i=0; i< MAXSIZE; i++)

    {

        A = alpha[rand()%27];

        population.push_back(A);

        fitness.push_back(fit(target, population[i]));

        total += fitness[i];

    }

    // Generate probability of breeding for every individual

    for(i=0; i<MAXSIZE; i++)

        fitness[i] = fitness[i] / total;

    // Breed according to probability

    string best;

    double bestfit=0;

    double f=0;

    while(1)

    {

        m = rand()%MAXSIZE;

        dice = (double)(rand()%100000) / 100000;

        if (dice < fitness[m])

        {

            n = rand()%MAXSIZE;

            dice = (double) (rand()%100000)/ 100000;

            if (dice < fitness[n]) 

            {

                offspring = breed(population[m],population[n]);

                count++;

                double max = 100; n=0;

                for (m=0; m<MAXSIZE; m++)

                {

                    if (fitness[m]<max)

                    {

                        max = fitness[m];

                        n = m;

                    }

                    fitness[m] = fitness[m]*total;

                }

                f = fit(target,offspring);

                total = total - fitness[n] + f;

                fitness[n] = f;

                for (m=0; m<MAXSIZE; m++)

                    fitness[m] = fitness[m]/total;

                population[n] = offspring;

            }

        }

        if (f>bestfit)

        {

            bestfit = f;

            best = offspring;

            cout << best << endl;

        }

        if (offspring==target) break;  

    }

    cout << "AND THE WINNER IS: " << best << endl;

    cout << "number of offsprings: " << count << endl;

    system("PAUSE");

    return EXIT_SUCCESS;

}

