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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

g1, 7=ty boEHE (BfH: 7—9tv )
# torch.utils.data.Datasetx & L. T—YEBAIVSRILEFEHFT,
t ThHAEBMNAT—I9NY RY VY ITDE—HTT,

class XorDataset(Dataset):
"XORBIRED AR Y LT —8 Yy ISR
def _init_ (self):
P 7—9%ESH
self.X = torch. tensor([[0, 0], [0, 1], [1, 01, [1, 111, dtype=torch. float32)
self.y = torch. tensor([[0], [1], [11, [0]], dtype=torch. float32)

def len_ (self):
t =%ty hOU Y TILEERT

return len(self.y)

def getitem (self, idx):
tHREINLEAVTYIADAAT—F EERINILERT
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MNISTElfRsE 2
return self.X[idx], self.y[idx]

t2. ETLVOEER (EfR: E7VER
# nn.ModuleZ#EA T BRIFE LTI A, LYURAMREIAZEHLIET,

class XORNet(nn.Module):
TPXORFBEEAE R DD —F IRy NT—=0FEFTIL

def init (self, input size, hidden size, output size):
super (XORNet, self). init ()
P EBExES

self. layer1 = nn.Linear(input size, hidden size)

self. layer2 = nn.Linear(hidden size, output size)

I RN EESR

f ReLUFIRAR D=2 —F )b xy NI =0 TIEL Fbh 2 ZENQFEE AR TT
self.relu = nn,ReLU()

self.sigmoid = nn.Sigmoid()

t GEfR: IREHE)
def forward(self, x):
TEEEo T OERAEER"
tE -> FEHEEH > B > SEEHAEH WOR
x = self. layer1(x)
x = self.relu(x)
x = self, layer2(x)
x = self.sigmoid(x)

return x

t3 FERBOER
P 2B TO0ER2F2—D20BBUCEEHEZIET. I—RORBLIRCAY ET,

def train model(model, dataloader, criterion, optimizer, epochs):
T EFINAERBIEZLOOEN
print("EBEEFRBLET...")
P BROBREEZRET B7HOHDY R b
loss history = []

for epoch in range(epochs):
epoch loss = 0.0

t GB%: I Ny F%8)
#f DataLoaderm™S/N\y FEATTF—4 &Y HT
for inputs, labels in dataloader:

t -—— @Eoty b -——-
optimizer.zero grad()

- BEHE - BRFE - BEE - XIA—SEHF ——
t (B#: BEE)

outputs = model(inputs)

i GEF: BEER)

loss = criterion(outputs, Llabels)
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t (Eim: REVERE)

loss. backward()
It (B NS A—YHFH)

optimizer.step()

t oy FOERKEME
epoch loss += loss. item()

P TRy VLHROTHBREGFEL. BEICKRE
avg epoch loss = epoch loss / len(dataloader)
loss history.append(avg epoch loss)

if (epoch + 1) % 1000 == 0:
print(f" TRv - : {epoch+1:5d}/{epochs}, #8%: {avg epoch loss:.4f}")

print("EBAFET LELE, )
return loss history

t 4. FEMEHROESE
P 2EEHETIOUREZTMT MWL EREABELLES,

def evaluate model(model, dataloader):
TS BIEAETIVOMRE A MY 2B
print("¥nZEBEHET I OFEME: ")
# model.eval( ) CEFILAMEE— RICHIVEX 3
model.eval()

t AREEEZEMCT S FHERICETERLD)
with torch.no grad():
for inputs, labels in dataloader:
outputs = model(inputs)
t BEERHAZIN OFEICER
predicted = (outputs > 0.5).float()

t Ry FRDOEY Y FILIZDWVWTERR
for i in range(len(inputs)):
print(f” AA1: {inputs[il.numpy()} -> 7"
f"IEfE: {int(labels[i].item())}, ”
f7%38: {int(predicted[i].item())}”)

5 XAvEFTOVY
P CCTERTERLAELERZHBASDOETEGTLES,

B - NANR=RSA—YDEE -~

INPUT SIZE = 2

HIDDEN SIZE 168 BhED ./ — FEEDLEPLTHD
OUTPUT SIZE = 1

LEARNING RATE = 0.01

BATCH SIZE = 4 f# F—4 4D LI ARVDTLHENRYFERL
EPOCHS = 10000
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t -—— 1. T—Y%EF -
dataset = XorDataset()
t (OBs: I =Ny FHEH)

#f Dataloader(d, /Xy FUEHF—SD v v 7L EHHELL T NWBERAY —IL
dataloader = DatalLoader(dataset, batch size=BATCH SIZE, shuffle=True)

B -— 2. EFI-BRER -+ 771 M T OERF ——
model = XORNet(INPUT SIZE, HIDDEN SIZE, OUTPUT SIZE)
criterion = nn.BCELoss() # (3Eim: EKE%)

# AdamiZSCDEHR L7z, L YWIRAEWMERICH B AR[DF TT 4 <A 4

optimizer = optim.Adam(model.parameters(), Lr=LEARNING RATE)

# - 3. FBORT -

loss history = train model(model, dataloader, criterion, optimizer, EPOCHS)

B -—- 4. FEDOET -
evaluate model(model, dataloader)

# -—- 5. HROAERILE ---
plt. figure(figsize=(10, 5))
plt.plot(loss history)
plt.title("Loss History”)
plt.xlabel(”Epoch”)
plt.ylabel("Loss”)
plt.grid(True)

plt.show()

SHIZEKREZHETEZAIZRIVEL &S |

UToREBOETERIE, EITLELLD |

import torch

import torch.nn as nn

import torch.optim as optim

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

import matplotlib.pyplot as plt

from PIL import Image

import os

import torchvision

import torchvision. transforms as transforms

t1. 7=ty bOEE (BH: 7—%tv b)
#f torch.utils.data.Dataset%x#k& L, T—9EBEISRILEFEHET,

class NumberDataset(Dataset):
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MNISTHI#RSE % 2025/06/30
def init_ (self, train=True, transform=None):
ff torchvision®MNISTF—4% &y h&4¥ o >O—KNLTHHA
if transform is None:
transform = transforms. Compose([
transforms. ToTensor (),
t HWELSIEREEEN
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]
ERETURTNRY MUICE#R
image = image.view(-1)

return image, label

t2. ETLVOEER (BR: E7VER
# nn.ModuleZ#EA T B RIFE LTI A, LYURAMREIAZEHLIET,

class MyNet(nn.Module):
def init_ (self, input size, hidden size, output size):
super (MyNet, self). init ()
self. layer1 =
self. layer2 =
t BEBEICHECTEOHZBYT

it SEMEREHAEER(Z I TldreluEsoftmax, Xy NTHEWAERANRTE LW [Pytorch Relu] [Pytorch Softmax] )
self.relu =

self.softmax = nn.Softmax(dim=-1)

def forward(self, x):

x = self. layer1(x)
x = self.relu(x)
X =

x = self.softmax(x)

return x

t3. FERBOER
P 2B TO0ER2FE2—D20BBUCEEHEZIET. I—RORBLIRCAY ET,

def train model(model, test loader, validation loader, criterion, optimizer, epochs):
TTETFIVEZBIERLOOBE
print("EBFEFABLET...")
t BROBREZRETHLHOHDY R b

train loss history = []
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val loss history = []

for epoch in range(epochs):

epoch loss = 0.0

t (GBR: I =Ny F2H)
#f DatalLoaderM /NNy FEMATT—H WY HT
for inputs, labels in test loader:

#--- AROY LY b -
optimizer. ()

#-—- IRIGHE - BKEE - BRI - NSAX—FFH -
t (Eim: IREHE)

outputs = ()

B CGEH: BRER)

loss =  (outputs, labels)
t (GEiR: REYGEHE)

loss. (O

it (EBim: NS A—YFEH)
optimizer. ()

B conNy FOERXEME
epoch loss += loss. item()

P IRy IV2FDEHEREHEL. BEILKRE
avg epoch loss = epoch loss / len(test loader)

train loss history.append(avg epoch loss)

- MWEET—49 COERKFE ——-

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/Rw % : {epoch+1:5d}/{epochs}, #8%: {avg epoch loss:.4f}, IREFIEk:

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

t 4. FEMEHRDOESE
tPEBEAETIOMELTMT 2H26BHILLES,

def evaluate model(model, dataloader):

2025/06/30
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MNISTEI#ks2sE 2025/06/30
print("¥nEBFEAHETILOFEE:")
model.eval()
correct = 0
total = 0
with torch.no grad():
for inputs, labels in dataloader:
outputs = model(inputs)
P BADSHRKEDA YTy IR (FRHISZR) 2HIE
~, predicted = torch.max(outputs, 1)
total += labels.size(0)
correct += (predicted == labels).sum(). item()
B Ry FROLY Y FIICDWTERE (RID/NNY FDOHKRTH)
for i in range(len(inputs)):
print(f"IEf: {int(labels[i].item())}, F8l: {int(predicted[i].item())}”)
break # £EWRTITBDELZTELDTHRAD/NNY 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))
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
f CCCLETCERLEEREHAEDHLETCETLET,

if name ==" main
B NANR=RS K=Y DERE -—-
INPUT_SIZE = 28 % 28 {f MNISTE 5 (%28x28
HIDDEN SIZE = 128
OUTPUT SIZE = 10 100> 2048
LEARNING RATE = 0.001
BATCH SIZE = 64
EPOCHS = 5

VALIDATION RATIO = 0.1 f# FliET—4 D10%%=REAICEA

t-—— 1. 7% %lF —
full train dataset = NumberDataset(train=True)

test dataset = NumberDataset(train=False)
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# AR - MEET— 4 1T E
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 vall],
generator=torch. Generator().manual_seed(42) # BIRMEDDH

train loader = Dataloader(train dataset, batch size=BATCH SIZE, shuffle=True)
validation loader = Dataloader(validation dataset, batch size=BATCH SIZE, shuffle=False)
test loader = Dataloader(test dataset, batch size=BATCH SIZE, shuffle=False)

model = (INPUT SIZE, HIDDEN SIZE, OUTPUT SIZE)
criterion = nn.CrossEntropyLoss()
optimizer = optim. ___ (model.parameters(), lr=___ ) { TODO: Adam& WD S@LEEEAWVS

t -— ElEFIDFATRE ——
print(” (AlfERTDFA] 7)
visualize predictions(model, test dataset, "Before Training (T:1EfZ, P:F)”)

#-—- 3. FBORF -—
train loss history, val loss history = train model(  , train loader, val loader, =, , EPOCHS)

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

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

t -—- 5. HROAHRIL ---

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()



