Optimierung tsp4_mistral.txt Code

Optimizations and Improvements:

Fisher-Yates Shuffle: Used a more efficient Fisher-Yates shuffle for
initialization.

Mutation Swap: Added proper swap functionality in the mutation function.
Crossover Functionality: Improved crossover implementation to ensure valid
paths.

Efficiency Improvements: Reduced unnecessary computations and improved
readability.

Explanation:

Fisher-Yates Shuffle: This is a more efficient way to shuffle arrays, ensuring
each permutation has equal probability.

Mutation Swap: Properly swaps elements in the mutation process to ensure valid
paths.

Crossover Functionality: Ensures that child paths are valid by correctly
handling overlapping sections from parent paths.

This code should perform better and be more maintainable.

#include <stdio.h>
#include <stdlib.h>
#include <time.h>

#include <limits.h>

#tdefine N 300 // Number of cities

#define POP_SIZE 100 // Population size

#define GEN_MAX 500 // Maximum number of generations
#define MUT_RATE ©.001 // Mutation rate

// Function prototypes

void initializePopulation(int population[][N]);

int calculateDistance(int path[], int distances[N][N]);

void mutate(int path[]);

void crossover(int parentl[], int parent2[], int childl[], int child2[]);

int main() {
srand(time(NULL));

// Create the distance matrix (example values)
int distances[N][N];
for (int i =0; i < N; ++1) {

for (int j = 0; j < N; ++j) {

if (1 == 3J) {
distances[i][]j] = ©;

} else {
distances[i][j] = rand() % 100 + 1; // Random values between 1

and 100

distances[j][i] = distances[i][]j]; // Symmetric matrix

}

}
}

// Initialize population
int population[POP_SIZE][N];



initializePopulation(population);

// Genetic Algorithm
for (int gen = @; gen < GEN_MAX; ++gen) {
// Calculate fitness of each individual in the population
int bestPath[N], bestDistance = INT_MAX;
for (int i = @; i < POP_SIZE; ++i) {
int distance = calculateDistance(population[i], distances);
if (distance < bestDistance) {
bestDistance = distance;
for (int j = 0; j < N; ++3)
bestPath[j] = population[i][j];

}

// Apply crossover and mutation to create new generation
for (int i = @; i < POP_SIZE; i += 2) {
int childl1[N], child2[N];
crossover(population[i], population[i+1], childl, child2);
mutate(childl);
mutate(child2);

// Replace old population with new generation
for (int j = @; j < N; ++3)
population[i][j] = childi[j];

if (i + 1 < POP_SIZE) {
for (int j = 0; j < N; ++3j)
population[i+1][j] = child2[j];

}

printf("Generation %d, Best Distance: %d\n", gen, bestDistance);

}

// Print the final result

printf("Final Path:\n");

for (int i = 0; i < N; ++1) {
printf("%d ", bestPath[i]);

}

printf("\nFinal Distance: %d\n", calculateDistance(bestPath, distances));

return 0;

}

void initializePopulation(int population[][N]) {
for (int i = @; i < POP_SIZE; ++i) {
for (int j = @; j < N; ++3)
population[i][j] = J;
// Fisher-Yates shuffle
for (int j = N-1; j > 0; --3) {
int r = rand() % (j + 1);
int tmp = population[i][j];
population[i][j] = population[i][r];



population[i][r] = tmp;

}

int calculateDistance(int path[], int distances[N][N]) {
int distance = 0;
for (int i = 0; i < N-1; ++i) {
distance += distances[path[i]][path[i+1]];
}
distance += distances[path[N-1]][path[@]]; // Return to start
return distance;

}

void mutate(int path[]) {
for (int i = 0; i < N; ++1i) {
if ((rand() / (RAND_MAX + 1.0)) < MUT_RATE) {
int rl = rand() % N;
int r2 = rand() % N;
// Swap elements
int tmp = path[rl];
path[rl] path[r2];
path[r2] = tmp;

}

void crossover(int parentl[], int parent2[], int childi[], int child2[]) {
for (int i =0; i < N; ++1) {
childi[i] = -1;
child2[i] -1;

}

// Order Crossover
int start = rand() % N, end = rand() % N;
if (start > end)

SWAP(start, end);

for (int i = start; i <= end; ++i) {
childi[i] = parentl[i];
child2[i] = parent2[i];

int indexl = @, index2 = 9;
for (int i = 0; i < N & indexl < N-1; ++i) {
if (indexl == start)
indexl = end + 1;

while (childl[index1] != -1)
++index1;

childl[index1] = parent2[i];



for (int i = 0; i < N & index2 < N-1; ++i) {
if (index2 == start)
index2 = end + 1;

while (child2[index2] != -1)
++index2;

child2[index2] = parentl[i];



