import torch

import torch.nn as nn

import torch.optim as optim

from sklearn import datasets

from sklearn.model selection import train test split
from sklearn.preprocessing import StandardScaler
import numpy as np

2 1. HE =5 (Iris QidiE )

iris = datasets.load iris()

X = iris.data[:z180, :2] # L& /8 LD HE

y = iris.target]:108] # 8 (Setosa) L= 1 (Versicolor)

# g2 iV EES swil B4 13 18 BHF
y_swvm = np.where(y == 8, -1, 1)

# Hole =2
X _train, X _test, y train, y test = train_test split(X, y swvm, test size=8.2, random_ state=42)

# HME AFEE

scaler = Standardscaler()

X_train = scaler.fit_transform(X_train)
X_test = scaler.transform(X_test)

# PyTorch BHE HE

X _train tensor = torch.FloatTensor(X train)

y_train_tensor = torch.FloatTensor(y_train).view({-1, 1) # viewZT Sof &F YT &=
X_test tensor = torch.FloatTensor(X_test)

y_test tensor = torch.FleatTensor(y test).wview(-1, 1)

g2 5m o8 F
# s E BIECE A5 TEIESE, PyTorchE nn.linearE AtE
class SVM{nn.Module):
def _init (self, n_features):
super{svM, self). init ()
# O S&E 20 = HF SN FY

self.linear = nn.Llinear(n_features, 1)

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



¥3. 28 e
n_samples, n_features = X train.shape
model = SVM{n_features)

# af i EENE 28

learning rate = 98.81

lambda_param = 8.81 # 74 Fof0H
n_epochs = 288

# SEGNGE 2F

optimizer = optim.Adam{model.parameters(), lr=learning rate)

print("EE a= MEEL|CE. .07
for epoch in range(n_epochs):
# DES &S Ao

outputs = model{X train tensor)

# BIA) 22 (Hinge Loss) Ao
# max(0, 1 -y * f(x))
hinge loss = torch.mzan{torch.clamp(l - y_train_tensor * outputs, min=8))

# 74 5 (L2 Regularization)

12 reg = torch.tensor(8.)

for param in model.parameters():
12 reg += torch.norm{param, 2)

# HE 22/ = B 22+ AW B

loss = hinge loss + lambda_param * 12 _reg

# JALISE oG & B&R, AEX BHNE
optimizer.zero_grad()

loss.backward()

optimizer.step()

if (epoch + 1) % 2@ == @:
print{f"Epoch [{epochs+1}/{n epochs}], Loss: {loss.item{):.4f}")

#4., T8 B =
with torch.no_grad(): & Z A/HE J0S5E Huly R RS
test outputs = model(X test tensor)

# WE: E2N >0 HEF 1, HLE -3
predicted = torch.sign(test outputs).squeeze()

# FFT N
correct = (predicted == y test tensor.squeeze()).sum{).item{)
total = y _test tensor.size(R)

accuracy = correct / total

print("\nE2 2 T2 2t
print(f'EET (Accuracy): {188 * accuracy:.-26}%')
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