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D = E[(X − ) ]X̂ 2 D = E[∣X − ∣]X̂
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https://ieeexplore.ieee.org/document/1057034
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def k_means(data, k, max_iterations=100):
    centroids = initialize_centroids(data, k) # some random initialization for centroids (codebook)
    for iteration in range(max_iterations): # some convergence criteria
        # Assign data points to the nearest centroid -- this is the partition step
        clusters = assign_data_to_centroids(data, centroids)
        # Calculate new centroids -- this is the codebook update step
        new_centroids = calculate_new_centroids(data, clusters)
        if np.allclose(centroids, new_centroids): # some convergence criteria
            break
        centroids = new_centroids # update centroids
    return clusters, centroids

k N data
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def initialize_centroids(data, k):
    # Randomly select k data points as initial centroids
    return data[np.random.choice(len(data), k, replace=False)]

def assign_data_to_centroids(data, centroids):
    # Assign each data point to the nearest centroid
    distances = np.linalg.norm(data[:, np.newaxis] - centroids, axis=2)
    clusters = np.argmin(distances, axis=1)
    return clusters

def calculate_new_centroids(data, clusters):
    # Calculate new centroids as the mean of data points in each cluster
    new_centroids = np.array([data[clusters == i].mean(axis=0) for i in range(len(np.unique(clusters)))])
    return new_centroids



https://colab.research.google.com/drive/16dYjBEc499HgHoZRxcyeg0YmNAb5AwAW?usp=sharing
https://colab.research.google.com/drive/16dYjBEc499HgHoZRxcyeg0YmNAb5AwAW?usp=sharing


https://ee.stanford.edu/~gray/shortcourse.pdf
https://link.springer.com/book/10.1007/978-1-4615-3626-0



