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import numpy as np

import matplotlib.pyplot as plt

# EXVNGFAHAE (x, y, label)

samples = np.array([
[80, 14u, 1], [93, 232, 11, [136, 275, -1], [147, 131, -1],
[159, 69, 1], [214, 31, 11, [214, 152, -1], [257, 83, 1],
[307, 62, -11, [307, 231, -1]

D
X = samples[:, :21 # %% (x, y)
y = samples[:, 2] # %= (+1, -1)

# EXFGHERE. EEHAFLE
def weak_classifier(x, y, line_pos, vertical=True, polarity=1):
FEHYKT L KR
param x: FFARHY x BER
tparam y: ARy AR
:param line_pos: #KZMMNE
:param vertical: R2EFR2FEE%Z (True) mi/kF% (False)
:param polarity: 4kt (+1 5 -1)
creturn: NELER (+1 5 -1)
if vertical:
return polarity * np.sign(line_pos - x)
else:

return polarity * np.sign(line_pos - y)

# TEHHLARE
n_samples = len(y)

weights = np.ones(n_samples) / n_samples

# TR A

classifiers = []

alphas = []

errors = [1 # [DREGHIIRE

# EX AdaBoost #Iil|ZiT7E
def adaboost_train(X, y, weights, num_classifiers=50):
for t in range(num_classifiers):
best_err = float('inf')
best_clf = None

best_polarity = 1




1
o

best_line_pos

best_vertical = True

# D IREATERFUK-FL
for i in range(n_samples):
for vertical in [True, Falsel:
for polarity in [1, -1]:
# FDEBFREG T HEANE (EELRE x, KFLREY)
clf = weak_classifier(X[:, 0], X[:, 1], X[i, 0] if vertical else X[i, 1],
vertical, polarity)
err = np.sum(weightsly != clf]) # FENERE

if err < best_err:
best_err = err

best_clf = clf

best_polarity = polarity
best_line_pos = X[i, 0] if vertical else X[i, 1]

best_vertical = vertical

# 11 EZHEFAIKE alpha
alpha = 0.5 * np.log((1 - best_err) / (best_err + 1le-10))
alphas.append(alpha)

classifiers.append((best_line_pos, best_vertical, best_polarity))

# EHHARE
weights *= np.exp(-alpha * y * best_clf)

weights /= np.sum(weights)

# I B LR EBEAIREI LR
strong_clf = np.sign(np.sum([alpha * weak_classifier(X[:, 01, X[:, 11, line_pos,
vertical, polarity)
for alpha, (line_pos, vertical, polarity) in zip(alphas,
classifiers)], axis=0))
error_rate = np.mean(strong_clf !=y)

errors.append(error_rate)

# 1l/% AdaBoost

adaboost_train(X, y, weights)

# EXRZNITES KA
def strong_classifier(x, y):
final_result = 0
for alpha, (line_pos, vertical, polarity) in zip(alphas, classifiers):

result = weak_classifier(x, y, line_pos, vertical, polarity)




final_result += alpha * result

return np.sign(final_result)

# Witiz 5 343

predicted_labels = np.array([strong_classifier(x, y) for x, y in XI1)

# Y ER
plt.figure(figsize=(4, 4))
colors = ['red' if label == -1 else 'blue' for label in y]
markers = ['+' if label == -1 else '_' for label in yl]
for i in range(n_samples):
plt.scatter(X[i,0], X[i,1], color=colors[i], marker=markers[i] ,s=100, edgecolors='k')

#plt.show()

# BTN AR
print("Predicted labels:", predicted_labels)

print("True labels y)

# REFXET
plt.rcParams['font.sans-serif'] = ['SimHei']l # 24

plt.rcParams['axes.unicode_minus'] = False # X5 - F7H 54508

# BRHF R EHFHE TN RENI KR E

plt.figure(figsize=(6, 4))

plt.plot(range(1l, len(errors) + 1), errors,'g', marker='o', markersize=4, alpha=0.7)
plt.title('557 %88 vs. REX')

plt.xlabel('B5orKMEE"

plt.ylabel('FUMREX")

plt.grid(True)

plt.show()







