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https://www.python.org

Python

e python’
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About Downloads

['BANANA', 'APPLE',

[(e,

'Banana'), (1,

'LIME']

‘Apple’), (2,

Documentation Community Success Stories News Events

Compound Data Types

Lists (known as arrays in other languages) are one of the
compound data types that Python understands. Lists can be
indexed, sliced and manipulated with other built-in

functions. More about lists in Python 3

'Lime"')]
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Python Releases for Windows

» Latest Python install manager - Python install manager 26.0

» Latest Python 3 Release - Python 3.14.3

Stable Releases Pre-releases
= Python install manager 26.0 - Feb. 23, 2026 » Python 3.15.0a6 - Feb. 11, 2026
» Download Installer (MSIX) » Download Windows installer (64-bit)
= Download MSI package » Download Windows installer (32-bit)
»« Python3.13.12 - Feb. 3, 2026 » Download Windows installer (ARM&4)
Note that Python 3.13.12 cannot be used on Windows 7 or earlier. = Download Windows embeddable package (64-bit)

» Download Windows embeddable package (32-bit)

. Downloa[l Windows installer (64-bit)

» Download Windows embeddable package (ARM6&4)

» Download Windows installer (32-bit)
» Download Windows release manifest
» Download Windows installer (ARM&4)
» Python install manager 26.0 beta 2 - Feb. 6,2026
= Download Windows embeddable package (64-bit) .
= Download Installer (MSIX)
» Download Windows embeddable package (32-bit)
» Download MSI package
= Download Windows embeddable package (ARM64)
s Pythoninstall manager 26.0 beta 1 - Jan. 21, 2026
= Download Windows release manifest
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» Python 3.13.12 (64-bit) Setup

pgth()n

Install Python 3.13.12 (64-bit)

Select Install Now to install Python with default settings, or choose

Customize to enable or disable features.

Install Now

CHU

G

erlflT"L«

ncludes |IDLE, pip mentation

C and docu
iations

Creates shortcuts and file associa
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\

—> Customize installation

Choose location and features

() Use admin privileges when installing py.exe

wmdows

8 Add python.exe to PATH

Cancel
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. python
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hon 3.13 (64-bit)
| 'PI
& Python 3.13 (64-bit)
= IDLE (Python 3.13 64-bit) >



Python 3.13 (64-bit) X + v

Python 3.13.2 (tags/v3.13.2:4+8bb39, Feb 4 2025, 15:23:48) [MSC v.1942 64 bit (AMD6U4)] on win32
Type "help", "copyright", "credits" or "license" for more information.
1+1
pi
print('Hello World!')
Hello World!




-
OlC|E] 2[5t

- Lo HO|E 2[5t0{ Of|C|Ef EX]|
e https://code.visualstudio.com/
* Download for Windows

ﬂ Docs Updates Blog APl Extensions MCP FAQ Events L D

VS Code February events — Agent Sessions Day on Feb 19th ped

The open source
Al code editor

[ == Download for Windows ]

Web, Insiders edition, or other platforms

By using VS Code, you agree to its license and prvacy statement.
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* PyTO rCh AE-l X| (pi p% %%) Terminal
New Terminal Ctrl+Shift+

¢ Terminal D-”-IITI_ 9 NeW Terminal Split Terminal
- pip install torch torchvision torchaudio e

Run Task...
Run Build Task...

Run Active File

Run Selected Text

Configure Tasks...

Configure Default Build Task...

TERMINAL

PS C:\DL_EX> pip install torch torchvision torchaudiol

. 28

 https://colab.research.google.com
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# Torch package import
import torch

# HIMZ} MAME| =7}
= torch.rand(5, 3)
print(x)

# GPU AFE O &
print(torch.cuda.is_available())
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Sl A (tensor) 2 CHR = o] ZRSH 7| 2Hel 7|5 A
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torch

Pytorch's main
package which is
a tensor library.

Provides Provides Provides Provides
automatic classes optimization classes for data
differentiation necessary for methods such processing like
for all building neural as SGD, Dataset and

operations on networks. Adam .. Dataloader.

\_ tensors. _j *15 EH?I II

: E*ﬁ* %* APl H| S

HAEE H| ™ 20F E3}

[ Acontainer thatall | - “Functional interface |
t (no trainable

models (layers with orchvision B
trainable parameters) : parameters) that has
should inherit from :;?;éde?: popular ops for building
because it tracks the : neural networks (loss
: Transforms and and activation
trainable .
Models for functions..) =
=

% EH A Garameters. _j computer vision. ( y
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e torch: HlA](tensor)& CtF= Ol €822 7280 7|5 Xl

(# Tensor 244 2t&H )
torch.tensor(data) # 2|2AE L} NumPy Hi @1} 242 HIO|HZFE HIAE 48

torch.zeros(shape) # 2= 22471 09 HIME M d

torch.rand(shape) #0141 AtO|2| # & B Lt

# Tensor ¢4t

torch.add(a, b) # 5 HAa2tbE O
torch.matmul(a, b) # 5+ ElIA a2t b2 HE 4= +=H

torch.mean(tensor) # HIA|C| 2 &= @A 0| B = AL

# Tensor XA o=
torch.reshape(tensor, new_shape) # Bl A 2| HE| HZE
torch.cat(tensors, dim) # M E FO{ T KRl (dim)S U2f e A

# Device 2H&

torch.cuda.is_available()  # CUDA (GPU) & AfEE = U E=X| (& =0l
torch.device() #Tensor|—|' ModelO| | X|2 & X|(device)E LIEIL= 2| A
tensor.to(device) # Tensor & X| O| =
| model.to(device) # Model & X| 0| & )




- torch.autograd: A= O] QT &4 =9

7

.

b2

for input, answer in 25 4| 0| E: #olg £

#1. A 7|k O HYX[Of| M A Lbel BA 4kE =7| =t
optimizer.zero_grad()

#2. =7 I}(Forward Pass): 1A Lf2t0|EH 2 0| F 42 Al At
prediction = model(input)

cE=a A LE 0| = Zhor FE AO|Q] @K} A4t
Ioss = loss_fn(prediction, input)

7t maka| Q] HALE H A

# 4. T I} (Backward Pass): =2 0f CHoF
SO ALt

a C
# O| [, torch.autogradE 2250 X
loss.backward()

f
J

#5 LtEt0| B YH[O|E: Al4tel BARS O|&dl Li2t0|E-& |G| O|E-L T,

optimizer.step()
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« torch.nn: ¢ 3 RE =0 €%t {8 45 XS

7 N\
import torch.nnasnn  # 2 H 2 HEHZ 20510 ZHESHA AtE

fujo
0

#1. Layer T+

linear_layer = nn.Linear(in_features=10, out_features=5) # 28 AA AF
conv_layer = nn.Conv2d(in_channels=3, out_channels=16, kernel_size=3) #2XH HEFEH A F
maxpool_layer = nn.MaxPool2d(kernel_size=2) #2AHR WA ZE A S

#2 2Hs g

relu_activation = nn.ReLU() # ReLU(Rectified Linear Unit)
sigmoid_activation = nn.Sigmoid() # A| 1 2 O] E(Sigmoid) &=
softmax_activation = nn.Softmax(dim=1) # 2~ E A (Softmax) 2 OFA

AAAl BSEA
#3. =M gk

cross_entropy_loss = nn.CrossEntropyLoss() # w Xt QIE 21| &M gt
Mse_loss = nn.MSELoss() # @ Xt N|& & (Mean Squared Error) =4 &=
bce_loss = nn.BCELoss() #O|Xl mXtANE 2| =4 ot
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. torch.optim: &4 ¢t= =0|7] ®loi & o7 H+F d4l5t= L

7

import torch.optim as optim  # 22|82 HHZ R 050 ZHESHA ALE

optimizer_sgd = optim.SGD(model.parameters(), Ir=0.01, momentum=0.9) # SGD (Stochastic Gradient Descent)
optimizer_adagrad = optim.Adagrad(model.parameters(), [r=0.01) # AdaGrad (Adaptive Gradient)
optimizer_adam = optim.Adam(model.parameters(), Ir=0.001) # ADAM (Adaptive Moment Estimation)

#otg FZOHO|A

optimizer_adam.zero_grad() #1. A X7|=}

output = model(input_data) #2. =71}

loss = loss_fn(output, target) # 3. =41 A4t

loss.backward() #4, QTLIE S| AL A A
optimizer_adam.step() #5 ALHEl BAFEZ Of7l|Ha HH Ol E
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« torch.utils: 28! st50| Y=MOl QEZ|E| 7| A&

( )

from torch.utils.data import random_split, Dataloader # ZHt|E =2 HA S 20510 7HASIHA AtE
# random_split : CiO|H M= -?-En
# Dataloader: 2= QI O O| B A

# A O| £ training(dataset 2| 80%), validation(dataset 2| 20%) data & =2 H
train_size = int(len(full _dataset) * 0.8)
val_size = len(full_dataset) - train_size
train_dataset, val_dataset = random_split(full_dataset, [train_size, val_size]) # dataset = T &l H| SO 2 SHEHSHAH 2

b

train_loader = DataLoader(train_dataset, batch_size=32, shuffle=True) # =2 =l St& dataset = E Hi X| EHR| 2 F O =7
Val_loader = Dataloader(val_dataset, batch_size=32, shuffle=False) # ==l B A dataset = HIX| TR 2 FO{F7
for batch, (images, labels) in enumerate(train_loader): # HIX[SHR| 2 9101 L H A 255}

\, J
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« torch.nn.Module: 2133 DE O-=I} AL

e

import torch
import torch.nn as nn

class MyModel(nn.Module): # nn.Module &= &f0[0f, O 7 H ==, X 2| Al =Z LOLA] 22
def _init__(self): # T80 2Rt o]0z Fe

super(MyModel, self). _init_ ()
self.linearl = nn.Linear(10, 5)
self.relu = nn.ReLU()

self.linear2 = nn.Linear(5, 1)

def forward(self, x): # _init_ O|AM "olot AS=2 €861 |t 22 14
x = self.linear1(x)
x = self.relu(x)
x = self.linear2(x)
return x

model = MyModel()
 output = model(input_tensor) #  call MAEE ZHESHY

12

NE et H A2 A| forward H| A& =M




« torch.nn.functional: &%
dE| 2 XS

g 2AHm o[, g

g oi7iE 7t fles dits

nok
1

7

import torch.nn.functional as F

A
at=

#1. 243t
F.relu(input)
F.sigmoid(input)

F.softmax(input, dim)

# A| D20/ = ot

#2 28
F.max_pool2d(input, kernel_size, stride)
F.avg_pool2d(input, kernel_size, stride)

#3 A
F.cross_entropy(input, target)
F.mse_loss(input, target)

\

# ReLU(Rectified Linear Unit) &=

I—I _9_

4 AEEOA B G

#2Xr#l HIA 0| CHf ol *IEHEI
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- . - O
+ torchvision: AH H|H £O0F= flot LYot 7| 5= X &
rfrom torchvision import datasets, transforms, models # 2t d o2 HAZS 20510 ZHESHA AR

#1°. transforms: O|O| X| G|O|E{ Of CHot CYot TN 2| Bl S Het e+ XS
# o5 O0[|LE =EA| HRot 00| HEZ2 HES5HY| flot &5 &
transform = transforms.Compose(][

transforms.Resize((224, 224)),

transforms.ToTensor(),

transforms.Normalize(mean=[0.485, 0.456, 0.406], std=[0.229, 0.224, 0.225])

1)

# 2. datasets: Z2=E H| ™ 200N T2 AIES}= dataset &
train_data = datasets.MNIST(root="data", train=True, download=True, transform=transform)

#3. models: ZAFE H|T™ 200 A TE A ES= AR SEE D EH =8
model = models.resnet18(weights=models.ResNet18 Weights.IMAGENET1K V1)




