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GA

Step1. 

Step2. ゝ
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• GA for Knapsack
– http://www.eva.ie.u-

ryukyu.ac.jp/~tnal/Job/G
A/Readme.html

– スゝ
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•
• GA

–

prompt> run_ga.sh 1 1 KP_List.data 100

1 オ 1
2 GA 1
3 KP_List.data
4 10
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run_ga.sh
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• ㎲ : ga.c

/* global variables */
/* for Knapsack Problem */
int *item;           /*  */
char *itemfile;   /*  */

main(int argc, char **argv)
{
    int seed_pop;   /*  */
    int seed_ga;   /* GA  */

    /*  */
    item = (int *)malloc(sizeof(int)*ITEM_NUM);
    itemfile = (char *)malloc(sizeof(char)*1024);

    if( argc != 5 ){    /*  */
        usage();   /*  */
    }else{
        /* ㎲  */
        seed_pop = atoi(argv[1]);
        seed_ga = atoi(argv[2]);
        itemfile = argv[3];
        max_generation = atoi(argv[4]);
    }
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•
–
–

•
–

>> generation no.0
>> max gene[1] =   1  0  1  0  0  1  1  0  1  1  1  1  1  1  1  1  0  0  0  1
>> Fitness = 260
MAX 0 260
>> max_fitness = 260
generation no.1
# roulette_selection().
gene no.0 = 0 0 1 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 1 0  => fitness = 200
gene no.1 = 1 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 0 0 1  => fitness = 260
gene no.2 = 1 0 0 0 0 0 1 0 1 0 1 1 1 0 1 1 1 0 1 1  => fitness = 180
gene no.3 = 0 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0  => fitness = 120
gene no.4 = 0 0 1 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 1 0  => fitness = 220
gene no.5 = 1 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 0 0 1  => fitness = 200
gene no.6 = 0 0 1 0 0 1 1 0 1 1 1 0 0 1 0 1 0 1 0 0  => fitness = 160
gene no.7 = 1 0 1 0 0 1 1 0 1 1 1 1 1 1 1 1 0 0 0 1  => fitness = 240
gene no.8 = 1 0 0 0 0 0 1 0 1 0 1 1 1 0 1 1 1 0 1 1  => fitness = 120
gene no.9 = 0 1 1 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0  => fitness = 240
# singlepoint_crossover().
gene no.0 = 0 0 1 0 1 0 0 0 1 0 1 1 1 1 1 1 0 0 0 1  => fitness = 200
gene no.1 = 1 0 1 0 0 1 1 0 1 1 1 0 0 0 0 1 0 0 1 0  => fitness = 260

     1  260
     2  220
     3  220
     4  280
     5  260
     6  280
     7  280
     8  280
     9  280
    10  260
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• run_ga.sh
– GA
–

#! /bin/sh

# For ga.c.

$1 $2 $3 $4 $5 > $2-$3-$4-$5

echo 'grep ">> max_fitness" stdout > stdout.max'
grep ">> max_fitness" $2-$3-$4-$5 | tr -s " " " " | cut -f4 -d" " | cat -n > $2-$3-$4-$5.max

echo 'tail stdout > stdout.end'
tail $2-$3-$4-$5 > $2-$3-$4-$5.end

run_ga.sh 1 1 KP_List.data 100 > 1-1-KO_List.data-100
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main(){
    /* initialize population */
    initialize_pop_binary(seed_pop);
}

extern int gene[POP_SIZE][GENE_LENGTH];

void initialize_pop_binary(int seed)
{
    int i;

    srand(seed);
    for(i=0; i<POP_SIZE; i++){
        /* gene  */
        initialize_gene_binary(gene[i]);
    }
    
}   /* end of initialize_pop_binary() */

/*
  ### GA
  */
void initialize_gene_binary(int *str)
{
    int i;

    /* make binary string */
    for(i=0; i<GENE_LENGTH; i++){
        *(str+i) = random_i(2);
    }

}   /* end of nitialize_gene_binary() */
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void roulette_selection()
{
    static int sum_of_fitness; /*  */
    static double border; /*  */
    static double r;
    static int i,j;
    static int num;
    int new_gene[POP_SIZE][GENE_LENGTH];
    int new_fitness[POP_SIZE];

    sum_of_fitness = 0;
    
    /* ゝ  */
    for (i=0; i<POP_SIZE; i++)
        sum_of_fitness = sum_of_fitness + fitness[i];
      

    for (i=0; i<POP_SIZE; i++){
        /*  */
        r = sum_of_fitness * (random_i(10001)/(10000.0));
        num = 0;
        border = fitness[0];

        while(border<r){ /*  */
            num++;
            border = border + fitness[num];
        }
        /*  */
        for (j=0;j<GENE_LENGTH;j++)
            new_gene[i][j] = gene[num][j];
        new_fitness[i] = fitness[num];
    }

    for(i=0; i<POP_SIZE; i++){
        for(j=0; j<GENE_LENGTH; j++)
            gene[i][j] = new_gene[i][j];
        fitness[i] = new_fitness[i];
    }
}



ゝ 19

e.g.) S1:11Ⅴ, S2:13Ⅴ, S3:15Ⅴ, S4:17Ⅴ, S5:19Ⅴ
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Ⅴ

void singlepoint_crossover()
{
    int gene1[GENE_LENGTH];
    int gene2[GENE_LENGTH];
    unsigned char work;
    int           i,j,k;
    int           c_pos, c_pos2;
    double        r;

    for(i=0; i<(POP_SIZE-1); i=i+2){
        /*  */
        r = random_i(10001)/(10000.0);
        if( r <= CROS_RATE ){

            for(j=0; j<GENE_LENGTH; j++){
                gene1[j] = gene[i][j];
                gene2[j] = gene[i+1][j];
            }

            /* 
               c_pos  */
            c_pos = 0;
            c_pos = random_i(GENE_LENGTH);

            /*  */
            for(j=c_pos;j<GENE_LENGTH;j++){
                work = gene1[j];
                gene1[j] = gene2[j];
                gene2[j] = work;
            }

            /* gene  */
            for(k=0; k<GENE_LENGTH; k++){
                gene[i][k] = gene1[k];
                gene[i+1][k] = gene2[k];
            }
        }   /* end of if(c_rate) */

    }   /* end of for(i) */

}   /* end of singlepoint_crossover() */
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↓

void mutation_binary()
{
    int i, j;
    double r;
    int work;   /*  */
    int pos;

    for(i=0; i<POP_SIZE; i++)
        for(j=0; j<GENE_LENGTH; j++){
            /*  */
            r = random_i(10001)/(10000.0);
            if( MUTE_RATE > r ){
                pos = random_i(GENE_LENGTH);

                /* pos  */
                if( gene[i][pos] == 0 ){
                    gene[i][pos] = 1;
                }else{
                    gene[i][pos] = 0;
                }
            }
        }   /* end of for(j,GENE_LENGTH) */
}
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Week4 

•
–
–

• Karl Sims: http://www.genarts.com/karl/
• Thomas S. Ray: http://www.genarts.com/karl/
• : http://www2.create.human.nagoya-

u.ac.jp/~ari/stuff/alifesoft.html

•
– GUI / 
–
–

• /
•
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e.g., UNIX


