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initialize w = 0, b = 0
repeat for several epochs:
mistakes = 0
for each training example (x 1, y 1i):
ifyi* (wdot x i + b) <= 0:
W=w+eta ¥*y 1 * x1
b=Db+eta*yi
mistakes = mistakes + 1
1T mistakes ==
stop
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import numpy as np

def train_perceptron(X, y, learning_rate=1.0, max_epochs=100):
"""Train a binary perceptron with labels -1 and +1."""
X = np.asarray(X, dtype=float)
y = np.asarray(y, dtype=int)

if X.ndim !'= 2:

raise ValueError("X must be a two-dimensional matrix")
if y.shape != (X.shape[0],):

raise ValueError("y must contain one label per row of X")
if not np.all(np.isin(y, [-1, 11)):

raise ValueError("labels must be -1 or +1")

np.zeros(X.shape[l], dtype=float)
0.0

T =
non

for epoch in range(max_epochs):
mistakes = 0

for x_i, y_i in zip(X, y):
signed_score = y_ i * (np.dot(w, x_i) + b)

if signed_score <= 0:
w += learning_rate * y i * x_i
b += learning_rate * y_ i
mistakes += 1

if mistakes ==
return w, b, epoch + 1

return w, b, max_epochs
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