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x_train = np.array([[3.3], [4.4], [5.5], [6.71]1, [6.93], [4.168],## it Ex, fL
[9.7791, [6.182], [7.591, [2.1671, [7.042],
[10.791], [5.313], [7.997]1, [3.1]], dtype=np.float32)
y_train = np.array([[1.7], [2.76], [2.09], [3.19], [1.694], [1.573],##

[3.3661, [2.596], [2.53]1, [1.221]1, [2.827],

[3.465], [1.65]1, [2.904]1, [1.3]], dtype=np.float32)

® MR

model = nn.Linear(input_size, output_size)

® KR SE

LOSS TG v Ldamdee H
criterion = nn.MSELoss()##/

optimizer = torch.optim.SGD(model.parameters(), lr=learning_rate)##SGD

2. Z#EMEIH
® IIGHARMARA

train_dataset = torchvision.datasets.MNIST(root='../../data’,train=True,transform=transforms.ToTensor(),download=True)
test_dataset = torchvision.datasets.MNIST(root='../../data',train=False,transform=transforms.ToTensor())
# Data loader (input pipeline),

train_loader = torch.utils.data.Dataloader(dataset=train_dataset,batch_size=batch_size,shuffle=True)
test_loader = torch.utils.data.Dataloader(dataset=test_dataset,batch_size=batch_size,shuffle=False)
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# Loss and optimizer
1

# nn.CrosseEntropylLoss() computes softmax internal

ly
criterion = nn.CrossEntropyLoss()
optimizer = torch.optim.SGD(model.parameters(), lr=learning_rate)
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Rurn: linear
a0 ® original data > C:\Users\JSP\PycharmProjects\untitled2
- Fuedline Epoch [5/68], Loss: 34.5036
35 . Epoch [108/68], Loss: 14.1537
= = Epoch [15/60], Loss: 5.9094
301 it Epoch [28/68], Loss: 2.5693
bs 2 & Epoch [25/60], Loss: 1.2160
5 Epoch [30/68], Loss: 0.6676
o Epoch [35/68], Loss: 0.4452
Epoch [40/68], Loss: 0.3549
15 Epoch [45/68], Loss: ©.3182
Epoch [50/68], Loss: ©.3031
10 Epoch [55/60], Loss: 0.2968
Epoch [60/68], Loss: 0.2940
0.5
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Epoch [1/5]1, Step [l00/600], Loss: 2.2139
Epoch [1/5], Step [200/600], Loss: 2.8953
Epoch [1/5], Step [300/600], Loss: 2.0040
Epoch [1/5], Step [400/600], Loss: 1.9898
Epoch [1/5]1, Step [500/600], Loss: 1.8025
Epoch [1/5], Step [688/600], Loss: 1.7551
Epoch [2/5], Step [1808/600], Loss: 1.7344
Epoch [2/5], Step [200/600], Loss: 1.7145
Epoch [2/5], Step [300/600], Loss: 1.587&
Epoch [2/5], Step [400/600], Loss: 1.58605
Epoch [2/5], Step [500/600], Loss: 1.5631
Epoch [2/5], Step [600/600], Loss: 1.4614
Epoch [3/5], Step [180/600], Loss: 1.3950
Epoch [3/5], Step [200/600], Loss: 1.23@7
Epoch [3/5]1, Step [300/600], Loss: 1.3738
Epoch [3/5], Step [400/600], Loss: 1.3444
Epoch [3/5], Step [500/600], Loss: 1.2624
Epoch [3/5], Step [600/600], Loss: 1.2643
Epoch [4/5], Step [180/600], Loss: 1.196&68
Epoch [4/5]1, Step [200/600], Loss: 1.08495
Epoch [4/5], Step [300/600], Loss: 1.1068
Epoch [4/5], Step [400/600], Loss: 1.145&
Epoch [4/5], Step [G080/600], Loss: 1.1221
Epoch [4/5]1, Step [600/600], Loss: 1.1684
Epoch [5/5]1, Step [100/600], Loss: 1.04608
Epoch [5/5], Step [200/600], Loss: 1.8459
Epoch [5/5], Step [300/600], Loss: 0.9784
Epoch [5/5], Step [400/600], Loss: 1.0480
Epoch [5/5]1, Step [500/600], Loss: 1.8270
Epoch [5/5], Step [600/600], Loss: 0.9504
Accuracy of the model on the 10000 test images: 83 %
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1. £ 1tk Bl AR .
import torch
import torch.nn as nn
import numpy as np
import matplotlib.pyplot as plt
# Hyper-parameters
input_size =1
output_size = 1
num_epochs = 60# /|| £ 51 4 (1) /K]
learning_rate = 0.001#"7 > %5 n ACAAERF LA, RIS 7 21 [0 L) R/
# Toy dataset, B4
#MARE x, LA HMW‘JHLML%. SESNNIPSE S
x_train = np.array([[3.3], [4.4], [5.5], [6.71], [6.93], [4.168]. [9.779], [6.182], [7.59], [2.167], [7.042],
[10.791], [5.313], [7.997], [3.1]], dtype=np.float32)
#AERIZREA y, TSR
y_train = np.array([[1.7], [2.76], [2.09], [3.19], [1.694], [1.573],[3.366], [2.596], [2.53], [1.221], [2.827],
[3.465], [1.65], [2.904], [1.3]], dtype=np.float32)
# Linear regression model, #1457
model = nn.Linear(input_size, output_size)
# Loss and optimizer; RIS
criterion = nn.MSELoss() #1401 < 14 41
optimizer = torch.optim.SGD(model.parameters(), Ir=learning_rate)##5GD {1V 577/
# Train the model YZrFEH, BIACALAE Y
for epoch in range(num_epochs):
# Convert numpy arrays to torch tensors 15521 # 45 il ik &=
inputs = torch.from_numpy(x_train)
targets = torch.from_numpy/(y_train)
# Forward pass B 78115 1oss
outputs = model(inputs)
loss = criterion(outputs, targets)

# Backward and optimize

optimizer.zero_grad() 2 /552, UG 2= 5000, o -0 as e nn - AR e e S, AN TR

B, PRSI N

loss.backward()#optimizer J&T- 5 [Fl 4 2 58 2 0 25 (1]

optimizer.step()

if (epoch+1) % 5 ==

print('Epoch [{}/{}], Loss: {:.4f} .format(epoch + 1, num_epochs, loss.item()))

# Plot the graph 1[4
predicted = model(torch.from_numpy(x_train)).detach().numpy()
plt.plot(x_train, y_train, 'ro’, label="Original data")
plt.plot(x_train, predicted, label="Fitted line")
pltlegend()



plt.show()

torch.save(model.state_dict(), 'model.ckpt') # Save the model checkpoint

2. | AR

import torch

import torch.nn as nn

import torchvision

import torchvision.transforms as transforms

# Hyper-parameters

input_size = 28 * 28 # 784

num_classes = 10## 52525 5] %

num_epochs = 5## 5 2| 251 i

batch_size = 100## 5./ 25 FH IIAEAEL,  /NtE THEF 14t = K/ (batch size)
learning_rate = 0.001#77 >/ %, AES ) 1D 11 R/

# MNIST dataset (images and labels)Ff A FHRZE

#OEEHHELE training.pt; M internet I EEE 5 HA AR H 3% 7 root; FHIEAT A
TR

train_dataset = torchvision.datasets.MNIST(root="../../data’, train=True,

Wkt ¥ pil BA

transform=transforms.ToTensor(), download=True)
##O AR test.pt:
test_dataset = torchvision.datasets. MNIST(root="../../data’, train=False,
transform=transforms.ToTensor())
# Data loader (input pipeline), ¥z 1 T 4%
H#IE X —AHTIEARES, S8 batch 2H); X train-dataset U SL LRI, shuffle (BB NEAS
FHAR P, — AR ZREE D
train_loader = torch.utils.data.DataLoader(dataset=train_datas, batch_size=batch_size,
shuffle=True)
##X] train-dataset B LI ERIL, shuffle ¥ & A False (K H 4
test_loader = torch.utils.data.DataLoader(dataset=test_dataset, batch_size=batch_size,
shuffle=False)
# Logistic regression model 2R FI AR, FIFHZIE G, MR EEE b
model = nn.Linear(input_size, num_classes)
# Loss and optimizer, JCHEFIRAL, 1Kk R ECE U, SGD bk
# nn.CrossEntropyLoss() computes softmax internally
criterion = nn.CrossEntropyLoss()
optimizer = torch.optim.SGD(model.parameters(), Ir=learning _rate)
# Train the model , )| 257
total_step = len(train_loader)
for epoch in range(num_epochs):
for i, (images, labels) in enumerate(train_loader):

# Reshape images to (batch_size, input,_size) ¥ & 5717 L) #)

2N BRI A 70 B I R 5 I R

images = images.reshape(-1, input_size)

# Forward pass, Fija1&#E il 5 #2217 loss

outputs = model(images)



loss = criterion(outputs, labels)
# Backward and optimize, JG/Ej1EHE, EH PSS
optimizer.zero_grad()
loss.backward()
optimizer.step()# .4/ 77
if(i+1) % 100 == 0:#7%7 100 7~ batch 77— K277
print('Epoch [{}/{}], Step [{}/{}], Loss: {:.4f}’
format(epoch + 1, num_epochs, i + 1, total_step, loss.item()))
# Test the model , iR B, il ZHHE
with torch.no_grad():
correct=0
total =0
for images, labels in test_loader:
images = images.reshape(-1, input_size)
outputs = model(images)
_, predicted = torch.max(outputs.data, 1)
total += labels.size(0)
correct += (predicted == labels).sum()
print('Accuracy of the model on the 10000 test images: {} %'.format(100 * correct /
total))
# Save the model checkpoint

torch.save(model.state_dict(), 'model.ckpt’)



