import torch

import torch.nn as nn

import torch.optim as optim
import matplotlib.pyplot as plt

#1. HH A5 (F A EdL, FF EL FE)
torch.manual seed(42)

num_samples = 1086

%@ = torch.randn{num_samples, 2} + torch.tensor({2.8, 2.8})

x1 = torch.randn(num samples, 2) + torch.tensor([-2.8, -2.8]) # Sdf> 1

X
¥

torch.cat([x@, x1], dim=8)

# 2. P4 F2 (logistic Regression)
class LogisticRegressionModel{nn.Module):
def dinit_ (self):
super()._ init ()

self.linear = nn.linear(2, 1) # &/ 23%, TE; 14& (F5)

def forward(self, x):
return torch.sigmoid{self.linear(x))

model = LogisticRegressionModel()

#3. =g B g SEOA
criterion = an.BCELoss() # Binary Cross Entropy Loss
optimizer = optim.SGD(model.parameters(), lr=8.1)

#4. B FE
epochs = 188
for epoch im range(epochs):
# Forward
y_pred = model(X)
loss = criterion(y_pred, vy)

# Backward
optimizer.zero_grad()
loss.backward()
optimizer.step()

if (epoch+l) % 18 == @:

print(f"Epoch {epoch+l}/{epochs}, Loss: {loss.item():.4f}")

L2862
L1167

Epoch 18/108, Loss: @
Epoch 26/188, Loss: @
Epoch 38/188, Loss: ©.8849
Epoch 48/188, Loss: @.8682
Epoch 58/108, Loss: 8.8572
Epoch &68/1@8, Loss: 8.08588
Epoch 7@/188, Loss: ©.8456
Epoch BB/188, Loss: 2.8415
Epoch 98/188, Loss: @.8383
Epoch 18@/188, Loss: 0.8357

torch.cat([torch.zeros({num samples), torch.ones{num samples})]).unsqueeze(1)

# (208,1)



#5 ZE ¥ ANZE
def plot decision boundary(X, y, model):
x_min, % max = X[:,0].min()-1, X[:,8].max()+1
y_min, y_max = X[:,1].min()-1, X[:,1].max()+1
X, Yy = torch.meshgrid(torch.linspace(x min, x_max, 188),
~ torch.linspace(y_min, y_max, 19@))
grid = torch.cat([xx.reshape(-1,1), yy.reshape(-1, I’)], ﬂifpl‘=1)
with torch.no_grad():
‘probs = model{grid).reshape{xx.shape)
plt.contourf(xx, yy, probs, levels=[8,0.5,1], alpha=8.3, colors=['blue’, red'])
Filt."s;!:a"ttér‘(}i{:’,-_ﬂ]-,_ __'l:‘_i::_,.'l]',. C=}".SC{}LE,E‘ZE(}, map:"b“r‘.! :ﬁgg:;_thr-:,:" k‘}
plt.show(}

plot decision_boundary(X, y, model)




