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import numpy as np
import matplotlib.pyplot as plt

# ETHEX

plt.rcParams['font.sans-serif'] = ['Microsoft YaHei', 'SimHei', 'DejaVu Sans']
plt.rcParams['axes.unicode_minus'] = False

plt.rcParams[ 'mathtext.fontset'] = "'dejavusans'

np.random.seed(42)

# BELSH
true_w = 2.0

true_b = 1.0

# LREEHE: x BR o~1, FH1EF[EFSFEBEEWM AL
n = 100

X = np.random.uniform(@, 1, n)

noise = np.random.randn(n) * 0.1

y = true_w * x + true_b + noise

# ELREE

plt.figure(figsize=(8, 5))

plt.scatter(x, y, color='blue', alpha=0.6, label='TIEERIEEE")
plt.plot(x, true w * x + true_b, color='red', label="EHSE% y=2x+1")
plt.xlabel('x")

plt.ylabel('y")

plt.title('ERKBILLMEEIE")

plt.legend()

plt.grid(True)

plt.show()

def gradient_descent(x, y, lr, n_iter):
w, b =0.0, 0.0
loss_list = []
n = len(x)

for i in range(n_iter):
y pred =w * x + b
error = y pred -y
loss = np.mean(error ** 2)



loss_list.append(loss)

# HE
dw = (2 / n) * np.sum(error * Xx)
db = (2 / n) * np.sum(error)

# EMSH
w -= 1r * dw
b -=1r * db

return w, b, loss_list

1r = 0.1
n_iter = 1000

w, b, loss_list = gradient_descent(x, y, lr, n_iter)

print("ESH w =', true_w, ', HEEM b =', true_b)
print("F2B w ="', round(w, 4), ', FEM b =', round(b, 4))
print ('&RZMIRKE =', round(loss_list[-1], 6))

plt.figure(figsize=(8, 5))

plt.scatter(x, y, color='blue', alpha=0.6, label='%#{E=")

plt.plot(x, true_w * x + true_b, color='red', label='EHSLH%"')
plt.plot(x, w * x + b, color='green', linestyle='--', label="il\&HE%")
plt.xlabel('x")

plt.ylabel('y")

plt.title('INELERILL")

plt.legend()

plt.grid(True)

plt.show()

plt.figure(figsize=(8, 5))

plt.plot(range(n_iter), loss_list, color='purple')
plt.xlabel( "IEREL")

plt.ylabel('#i%kfE (MSE) ')
plt.title('MKMEERRE TENEL (F3%K=0.1) ')
plt.grid(True)

plt.show()

1r_list = [0.01, 0.1, 0.5]
n_iter = 1000

results = {}
for 1lr in 1lr_list:
w, b, loss_list = gradient_descent(x, y, lr, n_iter)
results[1lr] = loss_list
print("F3IEX =, 1r, ', FEB w =", round(w, 4),
', 3B b =', round(b, 4),
', R =', round(loss_list[-1], 6))

plt.figure(figsize=(9, 6))
colors = ['blue', 'green', 'red']

for i, 1r in enumerate(lr_list):

plt.plot(range(n_iter), results[1lr], color=colors[i], label='Z¥3]J=-"

+ str(lr)’



plt.xlabel( "EFREL")
plt.ylabel('#i%k{E (MSE) ')
plt.title(' REAF IR TFHMKRIZEITLL ")
plt.legend()

plt.grid(True)

plt.show()

# XL EE—KX, =FHENESEFEGE
plt.figure(figsize=(9, 6))

for i, 1r in enumerate(lr_list):
plt.plot(range(n_iter), results[lr], color=colors[i], label='F3]%=' + str(lr)

plt.yscale('log")

plt.xlabel ("IEKREL")

plt.ylabel('HKME (HEAHTR) )

plt.title( REFSIE FHIRKILRILL (TR )

plt.legend()
plt.grid(True)
plt.show()
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