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import torch
from torch import nn
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# H2|E PyTorch HH =l
print(f"PyTorch version:
{torch.__version__}")
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# AE’E*EF UOEHE HAM MY
scalar = torch.tensor(7)
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# EY 37|1(3x4) 9] FAQ U2 712 HAM MY
random_tensor = torch.rand(size=(3, 4))

# HIAM Zto] QAHE ZA ALM
tensorl = torch.rand(size=(3, 4))
tensor2 = torch.rand(size=(3, 4))
result = tensorl * tensor2

Zx| 8™ (Device Agnostic Code)
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if torch.cuda.is_available():
device = "cuda" # NVIDIA GPU =4

elif torch.backends.mps.is_available():

device = "mps" # Apple Silicon &t
4
else:

device = "cpu" # Jt&7|7} Q= AR
7|2 CPU AR
print(f"3iz A2 =0l &z: {devicel")

# MMsH HIME oY FAZ2 O|sAIA Eig &
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x = torch.tensor([1, 2, 31)

x = x.to(device)

print(f "8l 2z|: {x.device}")
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torch.manual_seed(42)
random_tensor_A = torch.rand(3, 4)

torch.manual_seed(42)
random_tensor_B = torch.rand(3, 4)

# random_tensor_A%} random_tensor_BE £t
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MZA =X (Neural Networks)
(torch.nn)

Z2 2|0]of (Layers)
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M 30|0f (Linear Layers)

# 92 =4 100, 29
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linear_layer = nn.lLinear(in_features=10,
out_features=10)

M 2l|o]0f (Convolutional Layers)

# 1D Convolution (FZ HAEL AAE Hlo]|
B Az|)

convld = nn.Convld(in_channels=1,
out_channels=10, kernel_size=3)

# 2D Convolution (0|D|Z| Q4|9 Al O]
o{)

conv2d = nn.Conv2d(in_channels=3,
out_channels=10, kernel_size=3)

# 3D Convolution (H|C|Q EX 9|8 FA O
OlE Az|)

conv3d = nn.Conv3d(in_channels=3,
out_channels=10, kernel_size=3)

E#MAZH 2{|0]0] (Transformer Layers)
# Transformer 22 i A9
transformer_model = nn.Transformer()

# EA A¥9| Transformer Q13
transformer_encoder =
nn.TransformerEncoderLayer(d_model=768,
nhead=12)
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=% 8|0]0] (Recurrent Layers)

# LSTM (Long Short-Term Memory) &2|0|0f
lstm_stack = nn.LSTM(input_size=10,
hidden_size=10, num_layers=3)

# GRU (Gated Recurrent Unit) 2|0|0{
gru_stack = nn.GRU(input_size=10,
hidden_size=10, num_layers=3)

M3} gt (Activation Functions)
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relu = nn.RelLU(Q)

sigmoid = nn.Sigmoid()

softmax = nn.Softmax(dim=1)

&4 3t (Loss Functions)

welo) o Zgkat AR A Abolo] 2345
# 3|H 248 (Regression)
11_loss = nn.L1Loss()
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mse_loss = nn.MSELoss()
T 230
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# 0|2 228 (Binary Classification)
bce_loss = nn.BCEWithLogitsLoss()

# CIE 2A 2282 (Multi-class
Classification)
cross_entropy_loss =
nn.CrossEntropyLoss()

SE|010] X (Optimizers)

i;HE] Q2 uigto g mdo] 7tEX &
= A

# st&e ZEy ofgtoje Fo

model = nn.Linear(1, 1)

params = model.parameters()
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# SHEXH ZAb stE™ (SGD)
sgd_optimizer =
torch.optim.SGD(params=params, 1r=0.01)
# Otz (Adam) =E[OHO|A (HEH
#Ql)
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adam_optimizer =
torch.optim.Adam(params=params,
1r=0.001)
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class MyModel(nn.Module):

def __init_ (self):

super()._init__ ()
self.layerl = nn.Linear(10, 20)
self.layer2 = nn.Linear(20, 5)

def forward(self, x):
# OOl sE(&xO) H9o|
x = torch.relu(self.layerl(x))
return self.layer2(x)

# B OJAEA MA T Rz atot
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model = MyModel().to(device)

2E00: 24 34 U SEIOLOIK M
loss_fn = nn.CrossEntropyLoss()
optimizer =
torch.optim.Adam(model.parameters(),
1r=0.001)

el | B =
epochs = 100
for epoch in range(epochs):

# &3 £ M (Dropout, BatchNorm

I (Training Loop)

model.train()
for X_batch, y_batch in
train_dataloader:
X_batch, y_batch =
X_batch.to(device), y_batch.to(device)

# 1. A0 (Forward pass): O

=3
y_pred = model(X_batch)
# 2. &4 A4 (Calculate loss)
loss = loss_fn(y_pred, y_batch)

# 3. 7127 27|58 (Zero
gradients)
optimizer.zero_grad()

# 4. 9Ot (Backward pass): 7|2
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loss.backward()

# 5. 7}=2 YHO|E (Step
optimizer)
optimizer.step()

4CHA|: ™It 2O (Evaluation Loop)

# 47t e 43 (Dropout S HIEM3H)
model.eval()

# 7187 AMS MaEsto miz22| o1 &&=
&

o2

with torch.inference_mode():
for X_test, y_test in

test_dataloader:

X_test, y_test =
X_test.to(device), y_test.to(device)

test_pred = model(X_test)

test_loss = loss_fn(test_pred,
y_test)

print(f"HAE £AZk:
{test_loss:.4f}")
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