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# PyTorch 2t012¢2iel &X (#*2 =2

Ipip install torch

Requirement already satisfied:

(2.4.0+cu121)

Requirement already satisfied:

s (from torch) (3.15.4)

Requirement already satisfied:
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torch in /usr/local/lib/python3.10/dist-packages
filelock in /usr/local/lib/python3.10/dist-package

typing-extensions>=4.8.0 in /usr/local/lib/python

3.10/dist-packages (from torch) (4.12.2)

Requirement already satisfied:

(from torch) (1.13.2)

Requirement already satisfied:

s (from torch) (3.3)

Requirement already satisfied:

(from torch) (3.1.4)

Requirement already satisfied:

(from torch) (2024.6.1)

Requirement already satisfied:

packages (from jinja2->torch)

Requirement already satisfied:

sympy in /usr/local/lib/python3.10/dist-packages
networkx in /usr/local/lib/python3.10/dist-package
jinja2 in /usr/local/lib/python3.10/dist-packages
fsspec in /usr/local/lib/python3.10/dist-packages
MarkupSafe>=2.0 in /usr/local/lib/python3.10/dist-

(2.1.5)
mpmath<1.4,>=1.1.0 in /usr/local/lib/python3.10/di

st-packages (from sympy->torch) (1.3.0)

import torch
import torch.nn as nn
import torch.optim as optim

import matplotlib.pyplot as plt
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# torch.nn: M AFUS

# torch.optim:
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In [4]:

#

matplotlib.pyplot: QIOIEE Al23stot)| @8k TOIM 2tolEedal

print(torch.__version_ )

2.4.0+cul2l

# SimpleNet 2cH A= PyTorch® nn.Modules &F=20t Holsh 2tHtel A2 2 A
# __init_ HIANE: A1 T E FH9

# forward BIME: &1ZB XS =N} (forward pass)E &2
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# __init_ HME: 9|
def __init_ (self):

super(SimpleNet, self). init_ ()

# self.fcl = nn.Linear(1, 10): L &0| 1XA0/LD =0 10XAQ = B
# self.relu = nn.RelLU(): RelLU(Rectified Linear Unit) 43l &=

# self.fc2 = nn.Linear(10, 1): 10X &2l LHS B0} 1XJ2 &
self.fcl = nn.Linear(1, 10)

self.relu = nn.ReLU()

self.fc2 = nn.Linear(10, 1)

# forward HIME: &3O =&1}(forward pass)E &2
def forward(self, x):

# 28 x= HHY fc1 HOIHE SUHotL], RelU 28I &+E HAHM fc2 dIOIN
x = self.relu(self.fcl(x))
x = self.fc2(x) # =2 dIOH0Ul= ReLUE HESHA ZSLICH

return x
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torch. linspace(start, end, steps) &=+= startOlA end)t X2 HIAUWA S24HH2
.view()= PyTorchOl M SN2l 3| (shape)E B1Eot= &=, Fe= 12 ¥=F1D -12
= torch.linspace(-5, 5, 100).view(-1, 1)

x**¥2: A xO HZ2 HAMGIH HIAE Z2HE 44

torch.randn(x.size()) * 3: x2 S8 AJQ HE A7 EEE 2= HE EHA:
Ol 3Gt LO0l=2=2 AS&LICH. Ol y g0l eHEst HE=2 It OI0OIHS =
= x**2 + torch.randn(x.size()) * 3

ed, =4 &=, ZEO0MN =23

model = SimpleNet(): B2l E SimpleNet AZY D EO OIAHAZS MY

criterion = nn.MSELoss(): &4& &=+2 B MZ X (MSE, Mean Squared Error)E
MSEE OIS gt AH gt 202 X019 HM=2 s AHMLO. 33H MM Xt3
optimizer = optim.Adam(model.parameters(), Lr=0.01): Adam SEICIOIXHE AtE3H0
8t &5 & (learning rate)2 0.012 &3

model = SimpleNet()
criterion = nn.MSELoss()
optimizer = optim.Adam(model.parameters(), 1lr=0.01)
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num_epochs = 1000: 2 <

num_epochs = 1000
for epoch in range(num_epochs):

# =& 1t
# outputs = model(x): 220U 2 xE SHAA UHS gt ¢
# Loss = criterion(outputs, y): W= gtdt & H gt y 2t2 =42 AH LS LLCH



outputs = model(x)
loss = criterion(outputs, y)

# A8 2 F A3t

# optimizer.zero grad(): SEIOIOI M2 JI2J1E =JIst&LICt.

# PyTorchOllM= JI=Xd22 IS0/t :&8EB82, 0f =00 =JI8 2R
# Loss.backward(): < &N I} (backpropagation)E & ot JI2J1E H AELICH.
# optimizer.step(): SEIOLOINHIt JISJ/E ALE20t0 Wet0IHE SO O0IESL
optimizer.zero_grad()

loss.backward()

optimizer.step()
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# (epoch+l) % 100 == 02 (M1, = O 1002HT G =Z0LCt S = S
if (epoch+1l) % 100 == 0:
print(f'Epoch [{epoch+1}/{num_epochs}], Loss: {loss.item():.4f}")

# Z0F Al

P

tol

# model.eval(): RS Bt L2 MESLIC. B 2EUH M= ES 0L (dropout) 1
= d

2= &)
# 22 doINIt 28 ZEUNAM OEAH HSot22, 015 HIgsstetLC.

# with torch.no_grad():: J & HI 2 Ad 36t =& (inference) 2 =& N &g
# 022 AA2EsS £0l10 He £2EE Jl o At=EELICH.
# predicted = model(x): &5 & 2SS AIE0I0 x0 TS = gt HAELICH
model.eval()
with torch.no_grad():

predicted = model(x)

# plt.plot(x.numpy(), predicted.numpy(), color='red', lLabel='Fitted Line'): 2 &
plt.scatter(x.numpy(), y.numpy(), label='Original data')
plt.plot(x.numpy(), predicted.numpy(), color='red', label='Fitted line")

# plt.legend() ¥ plt.show(): A2 HHAE FItotd, OdcZE &0 HEASUL
plt.legend()
plt.show()

print("sSts 2= 1")

Epoch [100/1000], Loss: 22.5298
Epoch [200/1000], Loss: 14.9777
Epoch [300/1000], Loss: 11.5867
Epoch [400/1000], Loss: 10.3279
Epoch [500/1000], Loss: 9.6922
Epoch [600/1000], Loss: 9.4535
Epoch [700/1000], Loss: 9.3779
Epoch [800/1000], Loss: 9.3390
Epoch [900/1000], Loss: 9.3128
Epoch [1000/1000], Loss: 9.2779
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25 = 3: St EEO0tR HEo|

2 EO| At (overfitting)el= AS YX|SH| 5] EFO0HZ (dropout)2t HIX| Et2t
(batch normalization)E F7tsl 2M 2.

| HE ARO|0| =EFO0tR 2|0]0{(nn.Dropout)& 75t WHetS LX|8H 2|
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