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import numpy as np

import matplotlib.pyplot as plt

def pca(X, k):
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m = X.shape[1]
norm_X = X - np.mean(X, axis=0)

scatter_matrix = np.dot(np.transpose(norm_X), norm_X)

eig_val, eig_vec = np.linalg.eig(scatter_matrix)
eig_pairs = [(np.abs(Ceig_val[i]), eig_vec[:, i]) for i in range(m)]
print('eig_vec:', eig_vec)

print('eig_pairs: ', eig_pairs)

eig_pairs.sort(reverse=True)

feature = np.array([ele[1] for ele in eig_pairs[:k]]1)

data = np.dot(norm_X, feature.T)

x = X[:, 0].flatten()

y = X[:, 1].flatten(Q)

plt.scatter(x, y)

plt.plot([eig_vec[:, 0][@], @], [eig_vec[:, @][1], @],
color="red")

plt.plot([eig_vec[:, 1][@], @], [eig_vec[:, 1][1], @], color='"y"')

plt.show()

return data

X = np-arr'a)’([[‘l, l]; [_2’ _1], [_37 _2]7 [17 1]7 [2; 1]7 [3; 2]])
print(pca(X, 1))

eig_vec: [[ 0.8549662 -0.51868371]

[ 0.51868371 0.8549662 ]]
eig_pairs: [(37.70674550364641, array([0.8549662 , 0.51868371])), (1.6265878296869225, array([-
0.51868371, 0.8549662 1))]

[[-0.50917706]
[-2.40151069]
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[-3.7751606 ]
[ 1.20075534]
[ 2.05572155]
[ 3.42937146]]
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