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import torch
import torch.nn as nn

# 2tetst RV 28 FH O
class SimpleRNN(nn.Module):
def __init_ (self, input_size, hidden_size, output_size):
super(SimpleRNN, self). init_ ()
self.rnn = nn.RNN(input_size, hidden_size, batch_first=True)
self.fc = nn.Linear(hidden_size, output_size)

def forward(self, x):
rnn_out, hidden = self.rnn(x) # RNN S 1t = 24 &EIQ =5 &t
print(type(rnn_out), type(hidden))

rig

print("2Y &EH : ", rnn_out.shape, "OIX2 24 (=) AEf : ", hidden.:
out = self.fc(rnn_out[:, -1, :]) # OFXIZ Al2F SHO &2 A& g0l0
return out

# Otet0lH &3

input_size = 10 # 2& S

hidden_size = 20 # 24 &EI2 3J| (2 A2t SHOUAL 20Xt =
output_size =1 # =& =& 3JJ| (0l: A SHUHN=E 1XH&)

# 24 xJ|3

model = SimpleRNN(input_size, hidden_size, output_size)

# 220 &4 HOIH M (BHXI 2I1: 16, AAA 20]: 3, 2 XU&A: 109)
# ANEAAQ Z0l= &0 3&tH I Alt= 20|
input_data = torch.randn(16, 3, input_size) # (UHXl =JI, AIZE A 20],
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<class 'torch.Tensor'> <class 'torch.Tensor'>
24 & e : torch.Size([1l6, 3, 20]) £ &EH : torch.Size([1, 16, 20])
Output shape: torch.Size([16, 1])

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

# RNN 2€ O
class RNNModel(nn.Module):
def __init_ (self):
super(RNNModel, self). init_ ()
self.rnn = nn.RNN(input_size=10, hidden_size=20, num_layers=2)
self.fc = nn.Linear(20, 1) # =35 (0l: & XA0| 10 E=)

def forward(self, x):

out, _ = self.rnn(x)
out = self.fc(out) # RWN =8 = A8 = FI}
return out

model = RNNModel()

# Z &3t 20elE && (Adam, RMSprop S)
optimizer = optim.Adam(model.parameters(), 1lr=0.001)

A SFA
# =4 g

criterion = nn.MSELoss()

# 229 1input_data?t target data M (GiXl AJl: 5, AFAA 20]: 3, &= 3JI:
input_data = torch.randn(3, 5, 10) # (A& A 20[, BiXl A2, &€& AJ)
target_data = torch.randn(3, 5, 1) # Et2! &t (A& A 20|, BIXl 2J, =& AJ],
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#
for epoch in range(100):
optimizer.zero grad() # JI2J| =J|3g}
output = model(input_data) # ZE0f HOIEH &=
loss = criterion(output, target data) # =2l JH At
loss.backward() # & &I}
optimizer.step() # LictOIEf YO OIE

if epoch % 10 == 0: # 10H0ICI =& =¥
print(f'Epoch {epoch}, Loss: {loss.item()}")

Epoch @, Loss: 0.5494986176490784

Epoch 10, Loss: ©.3872861862182617
Epoch 20, Loss: 0.26707836985588074
Epoch 30, Loss: 0.1744249314069748
Epoch 40, Loss: 0.11185114085674286
Epoch 50, Loss: 0.07890104502439499
Epoch 60, Loss: 0.0633840411901474
Epoch 70, Loss: 0.05202016606926918
Epoch 80, Loss: ©.0428352989256382
Epoch 90, Loss: 0.035718366503715515
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import torch

import torch.nn as nn

import torch.optim as optim

from torch.utils.data import Dataloader, Dataset

# OIOIEA Sl HO
class SimpleTextDataset(Dataset):
def __init_ (self, texts, labels, vocab):
self.texts = texts
self.labels = labels
self.vocab = vocab

def __len_ (self):
return len(self.texts)

def _ getitem__ (self, idx):
text = self.texts[idx]
label = self.labels[idx]

# HAES OluAR Ul

text_tensor = torch.tensor([self.vocab[word] for word in text.split()],

return text_tensor, torch.tensor(label, dtype=torch.long)

#2ATHE GOl AR M

vocab {"I": @, "love": 1, "this": 2, "movie": 3,

# =& OOlIH

texts = [
"I love this movie", #
"I hate this movie", #
"this film is great", #
"this film is terrible" # £ &

0U T oU
0z 0 0

1
labels = [1, 0, 1, 0] # 1: 28, 0: ?F

# OOIHA =Dl
dataset = SimpleTextDataset(texts, labels, vocab)

# OIOIE 2C - 8tE0l CIOIHE 0 M3EX 2F.

dataloader = DatalLoader(dataset, batch_size=2, collate_fn=lambda batch: (

"hate": 4,

"film":

5,

is":

nn.utils.rnn.pad_sequence([item[@] for item in batch], batch_first=True),

torch.tensor([item[1] for item in batch])

))

# 2tctst BEAE pyw 28 A 9

class SimpleTextRNN(nn.Module):

def __init__ (self, vocab_size, embedding dim, hidden_size, output_size):

super(SimpleTextRNN, self). init_ ()
# &0 2HE Aol

self.embedding = nn.Embedding(vocab_size, embedding_dim)

# RNN &l O] 4

self.rnn = nn.RNN(embedding_dim, hidden_size, batch_first=True)

# =238 dlolN

self.fc = nn.Linear(hidden_size, output_size)

def forward(self, x):
x = self.embedding(x) # 2= 2LHEI2=
rnn_out, hidden = self.rnn(x) # RNN S it
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print("& = ZHIE : ", x.shape)

# rnn_out : (BHXIZAJl, AIEA 20 (ZA2E2 H0H=x), 28 B AEQ
# hidden : (2Ol ==, BIXIZDl, SYAES 3D

print("2t A2t ©H2] RNNZE : ", rnn_out.shape, "\nRNN2| O}X| & Al

out = self.fc(rnn_out[:, -1, :]) # OtXIS EILAES =20 ALS
return out

# O2t0lH &3

vocab_size = len(vocab) # (% =J|
embedding dim = 10 # 2H & X &

hidden_size = 16 # 24 &FEf AJ|

output_size =2 # =8 3| (2H/2E 0|& ==

print("0{2 3AJ| : ", vocab_size)
print("&HEY X& : ", embedding_dim)
print("24Y &E 2AJ| : ", hidden_size)
print("£& 3J| : ", output_size)

# 28 =D&

model = SimpleTextRNN(vocab_size, embedding_dim, hidden_size, output_size)

# = ¥o glesl =4 &+ 43
optimizer = optim.Adam(model.parameters(), 1lr=0.001)
criterion = nn.CrossEntropylLoss()

1<

#
for epoch in range(10): # 10 HZ 3 SO & &
model.train()
total_loss = ©
for text_tensor, labels in dataloader:
optimizer.zero_grad()
output = model(text tensor) # 20 2=
loss = criterion(output, labels) # =2l H At
loss.backward() # < &It
optimizer.step() # JI=Xxl U0l E
total _loss += loss.item()
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print(f'Epoch {epoch+1}, Loss: {total_loss/len(dataloader)}")
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e 2dWlY : torch.Size([2, 4, 10])
2- Al2F SEHICl RNNE = :  torch.Size([2,
RNNS| OFXIS AlZ2F SAHINA S 24 AEH
2= Y : torch.Size([2, 4, 10])
2t AlZ2E ©HIS RNNZEE @ torch.Size([2,

RNNS| OFXISH AlZ2E SAHOUMAMS 24 A
Epoch 1, Loss: 0.6748062670230865

e 2dWlY : torch.Size([2, 4, 10])
2 Al2F ©HI2l RNNEE :  torch.Size([2,
RNN2| OFXISH Al2E SAHOU M2 245 AE
o= 2AdWY : torch.Size([2, 4, 10])
2t Al2E SEHI2l RNNE S :  torch.Size([2,
RNNS| OFXISE Al SAHNAM2 24 &
Epoch 2, Loss: 0.6635642051696777

2= 2dHlY : torch.Size([2, 4, 10])
25 AlZ2E EHISl RNNEE @ torch.Size([2,
RNN2| OFXISH AlZ2E AN 24 AE
2 WY : torch.Size([2, 4, 10])
2b Al2F SHHICl RNNE = :  torch.Size([2,
RNNS| OFXI2F AlZE SHOAS 249 &FEl
Epoch 3, Loss: 0.6533559262752533

2= 2dllY : torch.Size([2, 4, 10])
25 AlZ2E EHHISl RNNE S @ torch.Size([2,
RNNS| OFXISE AlZE SAHINAMS 24 A
2 AWE : torch.Size([2, 4, 10])
2- A2 SEHC RNNZ=E :  torch.Size([2,
RNNS| OFXIS AlZ2F SAHINA S 24 AE
Epoch 4, Loss: 0.6433069705963135

2= AWY : torch.Size([2, 4, 10])
2+ Al2F SHHI2l RNNZ = @ torch.Size([2,
RNNS| OFXISH AlZ2E SHOUMS 24 AE
e dWlY : torch.Size([2, 4, 10])
2 A2F EHI2l RNNEE :  torch.Size([2,
RNN2| OFXISH Al2E SAHOU M2 245 AE
Epoch 5, Loss: ©.6333291232585907

2= Y : torch.Size([2, 4, 10])
2t AlZ2E EHIS] RNNZEE @ torch.Size([2,
RNNS| OFXISH AlZ2E SAHOUMAMS 24 A
2= dHlY : torch.Size([2, 4, 10])
28 AlZ2E ©HISl RNNEE @ torch.Size([2,
RNN2| OFXISH Al2E AN 245 AE
Epoch 6, Loss: 0.623369574546814

o= AW Y : torch.Size([2, 4, 10])
2t Al2E SEHI2l RNNEE :  torch.Size([2,
RNNS| OFXISE Al SAHINAM2 24 &
2= 2dllY : torch.Size([2, 4, 10])
28 AlZ2E EHHISl RNNE S @ torch.Size([2,
RNNS| OFXISE AlZE SAHIN A2 24 A
Epoch 7, Loss: 0.6133836209774017

2 WY : torch.Size([2, 4, 10])
2b Al2F SEHICl RNNE = @ torch.Size([2,
RNNS| OFXI2F AlZE SHOAS 249 &FEl
2= A#Y : torch.Size([2, 4, 10])
2+ Al2F SEHI2] RNNZ = @ torch.Size([2,
RNNS| OFXISH AlZ2E AN 24 AHE
Epoch 8, Loss: 0.6033314168453217
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& 2dHlY : torch.Size([2, 4, 10])

A2ZH SEH 2l RNNE S :  torch.Size([2, 4, 16])

RNN2| OtXIS Al2E &AM 245 &Ef @ torch.Size([1, 2, 16])
e 2dWlY : torch.Size([2, 4, 10])

2 A2 EHHIS RNNEE @ torch.Size([2, 4, 16])

RNNS| OFRISE AlZ2E EHHIOIAM 2 24 & : torch.Size([1, 2, 16])
Epoch 9, Loss: 0.5931777060031891

2= A#Y : torch.Size([2, 4, 10])

2t A2 ©HIS] RNNZEE :  torch.Size([2, 4, 16])

RNN2| OFXISH Al2F SHHO M 24 &El : torch.Size([1, 2, 16])
2= dHlY : torch.Size([2, 4, 10])

2- Al2F SHHIC] RNNE S :  torch.Size([2, 4, 16])

RNNS| OFXISE AlZ2E EHHIONAM S 24 &Ei : torch.Size([1, 2, 16])
Epoch 10, Loss: 0.5828917920589447
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e [AZ& 1] hidden_sizeE 8,32E HPs| EX ZHO| 450 o S&¢Z O|&EI}?
RNN &2 29| sto|mutatd|E{(0fl: hidden_size, embedding_dim, batch_size,
learning_rate )& HdsE7| L&l 450 O &S O|EI}?

|0]0] =2 52 CHS RNN2 2 M&8 2 Xt num_layers=2

AL o>
iz

S 3] 2t g4 HE 2%t @42 RelU, Tanh, Sigmoid & d&d) 22Xt OfH
(o]
A

MG 4] =4 g5 B HE CrossEntropyloss CH4l MSELossE X821, 0|7 &
FOAM =4 o= MEio| S 2 HEHEXL O ds EHol7t USI}?

03. [&& 2] B RNN A& num_layers=22 AH™sl0] d&
XOlE 24

A2 0|53t

¢ selfrnn = nn.RNN(embedding_dim, hidden_size, num_layers=num_layers,
batch_first=True)

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

# O3S RWW 22 F 9
class MultiLayerRNN(nn.Module):

def __init_ (self, vocab_size, embedding dim, hidden_size, output_size, num_

super(MultiLayerRNN, self). init_ ()

# &0 2 E dold

self.embedding = nn.Embedding(vocab_size, embedding_dim)
# Ct3 RNN il O OF

self.rnn = nn.RNN(embedding_dim, hidden_size, num_layers=num_layers, bat

# =< dl 0l 0
self.fc = nn.Linear(hidden_size, output_size)



def forward(self, x):
x = self.embedding(x) # 22 AWz HEt
rnn_out, hidden = self.rnn(x) # CtS RNN
out = self.fc(rnn_out[:, -1, :])
return out

# Ltet0lye &3
vocab_size = 10000
embedding_dim = 10
hidden_size = 16
output_size 2

# 24 XI5 (Ct3 RNN)
model = MultilLayerRNN(vocab_size, embedding_dim, hidden_size, output_size, num_1

# 2 &gt dNelEsl &4 g &8
optimizer = optim.Adam(model.parameters(), 1lr=0.001)
criterion = nn.CrossEntropyLoss()

1<

#
for epoch in range(10): # 10 O3 SOt & &
model.train()
total_loss = ©
for text_tensor, labels in dataloader:
optimizer.zero_grad()
output = model(text tensor) # 220 2=
loss = criterion(output, labels) E=4 A ot
loss.backward() # < &It
optimizer.step() # JI=Xl ZUO0IE
total loss += loss.item()

s
o

=]
T

print(f'Epoch {epoch+1}, Loss: {total_loss/len(dataloader)}")

Epoch 1, Loss: 0.7444477081298828
Epoch 2, Loss: ©.723354160785675

Epoch 3, Loss: 0.7046844959259033
Epoch 4, Loss: 0.6870203614234924
Epoch 5, Loss: ©.6702257990837097
Epoch 6, Loss: 0.6541889607906342
Epoch 7, Loss: 0.6387788951396942
Epoch 8, Loss: 0.623837798833847

Epoch 9, Loss: 0.6091840863227844

Epoch 10, Loss: 0.594628095626831

Mok

04. [*E'? 3] &d3t et MA MG RelU, Tanh, Sigmoid &

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

# 243 &8 ZEgst RW 2 FHO
class RNNWithActivation(nn.Module):
def __init_ (self, vocab_size, embedding_dim, hidden_size, output_size, acti
super (RNNWithActivation, self)._ init_ ()
# &0 AulE ol



self.embedding = nn.Embedding(vocab_size, embedding_dim)

# RNN cll O Of

self.rnn = nn.RNN(embedding_dim, hidden_size, batch_first=True)
# =4 dolod

self.fc = nn.Linear(hidden_size, output_size)

# 243 g O
if activation_function == 'RelU':
self.activation = nn.RelLU()
elif activation_function == 'Tanh':
self.activation = nn.Tanh()
elif activation_function == 'Sigmoid":
self.activation = nn.Sigmoid()
else:
raise ValueError("Invalid activation function")

def forward(self, x):

x = self.embedding(x) # 22 AWz HEt

rnn_out, hidden = self.rnn(x) # RNN = 1t

out = self.fc(rnn_out[:, -1, :]) # OFXIS EILAES =0 AS
out = self.activation(out) # 243 g4+ HEZ

return out

# Utct0ld &£&
vocab_size = 10000
embedding_dim = 10
hidden_size 16
output_size 2

act_list = ['ReLU', 'Tanh', 'Sigmoid']

for one_act in act_list:
# Y TOlst (2H3 &= RelU AHE)
model = RNNWithActivation(vocab_size, embedding dim, hidden_size, output_size,

# X &st delsu =4 g+ &8
optimizer = optim.Adam(model.parameters(), 1lr=0.001)
criterion = nn.CrossEntropyLoss()

print("& 43t &= :", one_act)

for epoch in range(10): # 10 OZ 3 S =&

model.train()

total loss = 0

for text_tensor, labels in dataloader:
optimizer.zero_grad()
output = model(text_tensor) # 220 2=
loss = criterion(output, labels) # =& &t
loss.backward() # < &I}
optimizer.step() # JI=Xl OO0l E
total_loss += loss.item()

print(f'Epoch {epoch+1}, Loss: {total_loss/len(dataloader)}")



2d3 &= : RelU
Epoch 1, Loss: 0.6931471824645996

Epoch 2, Loss: 0.6931471824645996
Epoch 3, Loss: 0.6931471824645996
Epoch 4, Loss: 0.6931471824645996
Epoch 5, Loss: 0.6931471824645996
Epoch 6, Loss: 0.6931471824645996
Epoch 7, Loss: 0.6931471824645996
Epoch 8, Loss: 0.6931471824645996
Epoch 9, Loss: 0.6931471824645996

Epoch 10, Loss: 0.6931471824645996
243 &% : Tanh

Epoch 1, Loss: 0.6978185176849365
Epoch 2, Loss: 0.6881099939346313
Epoch 3, Loss: 0.6795485019683838
Epoch 4, Loss: 0.6715735197067261
Epoch 5, Loss: 0.6641144156455994
Epoch 6, Loss: 0.6571040153503418
Epoch 7, Loss: 0.6504657864570618
Epoch 8, Loss: 0.6441184878349304
Epoch 9, Loss: 0.6379789710044861

Epoch 10, Loss: 0.631966233253479
2483t &% : Sigmoid

Epoch 1, Loss: 0.6977046728134155
Epoch 2, Loss: 0.6950433850288391
Epoch 3, Loss: 0.6924891769886017
Epoch 4, Loss: 0.6899415850639343
Epoch 5, Loss: 0.6874087452888489
Epoch 6, Loss: 0.6848956942558289
Epoch 7, Loss: 0.682404488325119
Epoch 8, Loss: 0.6799349188804626
Epoch 9, Loss: 0.6774855852127075

Epoch 10, Loss: 0.6750539839267731

ML= =]
ds Ao] =4
o RelU B2 S5 X BR| O|ZAVA Cht £ 24S BYOL 0|5 2 A4
g0l S XIE| &t
* Tanhi &4 20| RES| Zadts B&S Ho|0|, DK%Y | EA0IM IHY We &
Mg 7|=gLC,
* Sigmoid 48 HHE £HO| PES LAY, TanheHE S 458 20|

41 =.
X
o O MEOIAL Tanh TS B4TH IFY W2 24 ZAZ Ho|D 50| I FL
Aoz ol

* Sigmoid@t RelUE HHH QI &g 2 AX|CH Tanh7t O] CIO[H At @&l FL70f

05. [HE5 4] =2 &= BE 25 CrossEntropyLoss CH 4l
MSELoss
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import torch
import torch.nn as nn
import torch.optim as optim

# Jl2 RN 22 FH 9
class SimpleTextRNN(nn.Module):
def __init_ (self, vocab_size, embedding dim, hidden_size, output_size):

super(SimpleTextRNN, self). init_ ()
# &0 Y dold
self.embedding = nn.Embedding(vocab_size, embedding_dim)
# RNN &l Ol O
self.rnn = nn.RNN(embedding_dim, hidden_size, batch_first=True)
# =< dl0l0f
self.fc = nn.Linear(hidden_size, output_size)

def forward(self, x):
x = self.embedding(x) # 222 2LHIo=z HE
rnn_out, hidden = self.rnn(x) # RNN =1
out = self.fc(rnn_out[:, -1, :]) # OFXIS EILAES =0 ALS
return out

# Otet0lyd &4

vocab_size = 10000

embedding_dim = 10

hidden_size = 16

output_size = 1 # MSELossE AIEE [l &8 FJIE 12 BHE (24 2HNHE UF)

# 24 xJ|3

model = SimpleTextRNN(vocab_size, embedding dim, hidden_size, output_size)

# 2 M3t ZelS MSELoss 8
optimizer = optim.Adam(model.parameters(), 1lr=0.001)
criterion = nn.MSELoss() # MSELoss Al 2

o
i

=
-

1<

#
for epoch in range(10): # 10 X2 3 SO & &
model.train()
total _loss = 0
for text_tensor, labels in dataloader:
labels = labels.float() # El2! g2 flogtEd 2oz Hi&
optimizer.zero_grad()
output = model(text_tensor) # 220 &=
loss = criterion(output, labels) # =4 JH &t
loss.backward() # < &It
optimizer.step() # JI=Xl OO0 E
total_loss += loss.item()

print(f'Epoch {epoch+1}, Loss: {total_loss/len(dataloader)}')

Epoch 1, Loss: 0.815737396478653
Epoch 2, Loss: 0.7514109015464783
Epoch 3, Loss: 0.6974431574344635
Epoch 4, Loss: 0.6481395065784454
Epoch 5, Loss: 0.60284623503685
Epoch 6, Loss: ©.5613270699977875
Epoch 7, Loss: ©.5234307050704956
Epoch 8, Loss: 0.48902156949043274
Epoch 9, Loss: 0.45796026289463043

Epoch 10, Loss: 0.43009747564792633
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1. MSELoss AFE Al &5 Z24f: &4 10| A o|Z30f|A 0.81572 A|&SH0], OFX| S
10 0| 230 M 043012 EHSLCL &4 g9 ZA80| MHIHOZ W=7
TGHA dAstn AELICH XF &4 ZHo| 108 M o Z3 0 A 0430122, A

2. CrossEntropyLoss AH& Al et& 21 &4 40| A o230 M 0.6748= A|Z5H0,
10HM O|ZZ3 0 A 0.58292 EO0{5LICH &4 22| A 20| JiFe = 2totetL

[}
Ch. 531, &2 @l Xol7F A X &2 MAM3| Haoh=
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MSE &4 0| O WEH 2450 &2 ez 8o AMYH EY = US| 5
X2t o|T 2F EMoM S22t A2 Lt F1 230 242 27 d5 X|HO|X|, &
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