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import torch

import torch.nn as nn

import torch.optim as optim

from torch.utils.data import Dataset, DatalLoader
import numpy as np

import matplotlib.pyplot as plt

from PIL import Image

import os

import torchvision

import torchvision. transforms as transforms

t1. =%y hoEE (BH: 7—9tv H)
# torch.utils.data.Datasetx & L. T—YEBAIVSRILEFEHFT,

class NumberDataset(Dataset):
def init (self, train=True, transform=None):
#f torchvision®MNISTF—4% &y &4 >O—KLTHHA
if transform is None:
transform = transforms. Compose ([
transforms. ToTensor (),
 HERSEREEENMD
D
self.dataset = torchvision.datasets. MNIST(
root="./data’, train=train, download=True, transform=transform

def len  (self):
return len(self.dataset)

def getitem (self, idx):
image, label = self.dataset[idx]
t EGREURTNY MLICER
image = image.view(-1)
return image, label

t2. ETVOEERE (BHR: E7/ILVEH)
# nn.ModuleZ#tEA T B RIEE LTI A, LYUNANBREIAZEHLIT,

class MyNet(nn.Module):
def init (self, input size, hidden size, output size):
super (MyNet, self). init ()
self. layer1 = nn.Linear(input_size,hidden size)
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self. layerd =
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self.relu = nn

self.softmax =

def forward(self,
x = self. layer
x = self.relu(

x = self. layer
x = self.relu(
x = self. layer
x = self.relu(
x = self. layer
x = self.softm

return x
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def train model(model, test loader, validation loader, criterion, optimizer, epochs):

nn.Linear(hidden size, hidden size)
nn.Linear(hidden size, hidden size)
nn.Linear(hidden size, output size)

.ReLU(hidden size)
nn. Softmax(dim=-1)
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[Pytorch Softmax] )
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train loss history.append(avg epoch loss)

 --- RIET—49 TOBRKEHE ---

mode L. eval()

val loss = 0.0

with torch.no _grad():

for val inputs, val labels in validation loader:

val outputs = model(val inputs)
v _loss = criterion(val outputs, val labels)
val loss += v_loss. item()

avg val loss = val loss / len(validation loader)

val loss history.append(avg val loss)

if (epoch + 1) % 1000 == 0:
print(f " T/Rwv % : {epoch+1:5d}/{epochs}, 3#84: {avg epoch loss:.4f}, #iF#Es%k: {avg val loss:.4f}")

print("EFNETLE LA, )
return train loss history, val loss history

t 4. FEMEBRDOESE
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def evaluate model(model, dataloader):
print("¥nEBEAETILOFEE:”)
mode L. eval ()
correct = 0
total = 0
with torch.no grad():
for inputs, labels in dataloader:
outputs = model(inputs)
t BAODSHRKREDA YTy IR (FRIZR) 2#RIE
~, predicted = torch.max(outputs, 1)
total += labels.size(0)
correct += (predicted == labels).sum(). item()
t Ry FROEY Y FILILDWVWTERTR (RIDD/NY FOHRKAE)
for i in range(len(inputs)):
print(f"IEfR: {int(labels[i].item())}, F3B: {int(predicted[i].item())}”)
break ff 2FRTT2ELLTEI2DTHRIVDNNY FDH
print(f"IEf#=Z: {100 * correct / total:.2f}%”)

def visualize predictions(model, dataset, title, num samples=10):
model.eval()
plt. figure(figsize=(10, 2))
with torch.no grad():
for i in range(num samples):
image, label = dataset[i]

output = model(image.unsqueeze(0))
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pred = output.argmax(dim=1). item()
image2d = image.view(28, 28)
plt.subplot(1, num samples, i+1)
plt. imshow(image2d, cmap="gray”)
plt.title(f"T:{label}¥nP:{pred}”)
plt.axis("off”)

plt.suptitle(title)

plt.show()

t6. X4vETF70v7Y
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validation loader = Dataloader(validation dataset, batch size=BATCH SIZE, shuffle=False)

t BRMEDED

Lr=LEARNING RATE)

2025/06/30

train _loss history, val loss history = train model(model, train loader, validation loader, criterion, optimizer,

}f ========================================================ss==========ss==========
if name ==" main_ ”:
B NANR=RSA—YDEE -~
INPUT SIZE = 28 % 28 #f MNISTE{4(%28x28
HIDDEN SIZE = 128
OUTPUT SIZE = 10 100> 2048
LEARNING RATE = 0.001
BATCH SIZE = 64
EPOCHS = 5
VALIDATION RATIO = 0.1 # Fl#&T—4 D10%% LM ICfEFA
t-— 1. T—Y#fF ——
full train dataset = NumberDataset(train=True)
test dataset = NumberDataset(train=False)
# AR - REET— 4 ICDE
n total = len(full train dataset)
n val = int(n total * VALIDATION RATIO)
n train = n total - n val
train dataset, validation dataset = torch.utils.data.random split(
full train dataset, [n train, n val],
generator=torch,Generator().manual_seed(42)
)
train_loader = Dataloader(train dataset, batch size=BATCH SIZE, shuffle=True)
test loader = DatalLoader(test dataset, batch size=BATCH SIZE, shuffle=False)
model = MyNet(INPUT SIZE, HIDDEN SIZE, OUTPUT SIZE)
criterion = nn.CrossEntropyLoss()
optimizer = optim.Adam(model.parameters(),
t -—- ElfERiD TR AR ——-
print(” [EliERIDFR] 7)
visualize predictions(model, test dataset, "Before Training (T:IEfZ, P:%:8)")
#-—- 3. 2FOET ——-
EPOCHS)

t-—- AR EOFATEE -
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print(” [EliEZOFA] )
visualize predictions(model, test dataset, "After Training (T:IEfg, P:33A)”)

B -—- 4. FEDOET -
evaluate model(model, test loader)

# -—- 5. RO\ ---

plt. figure(figsize=(10, 5))
plt.plot(train loss history, label="Train Loss”)
plt.plot(val loss history, label="Validation Loss”)
plt.title("Loss History”)

plt.xlabel("Epoch”)

plt.ylabel(”Loss”)

plt.grid(True)

plt. legend()

plt.show()




