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1 -dmport torch
2 "dmport torch.nn as nn
3 dimport torch.optim as optim
4
5
6 torch.manual_seed(0)
7 x_train = torch.randn(10, 4, 3)
8 y_train = torch.randn(10, 1)
9
10
11 class CustomGRU(nn.Module):
12 def __init__(self, 1dinput_size, hidden_size):
13 super (CustomGRU, self).__init__()
14 self.input_size = input_size
15 self.hidden_size = hidden_size
16
17
18 self.W_z = nn.Linear (input_size + hidden_size, hidden_size)
19
20
21 self.W_r = nn.Linear(input_size + hidden_size, hidden_size)
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# Candidate hidden state parameters

self.W_h = nn.Linear(input_size + hidden_size, hidden_size)

# Output layer
self.fc = nn.Linear (hidden_size, 1)

def forward(self, x, hidden):

# FFElT%5 L

for t in range(x.size(1)): # BHEFATEH
combined = torch.cat((x[:, t, :], hidden), dim=1)

# Update gate

z_t = torch.sigmoid(self.W_z(combined))

# Reset gate

r_t = torch.sigmoid(self.W_r(combined))

# Candidate hidden state

combined_candidate = torch.cat((x[:, t, :], r_t * hidden), dim=1)
h_tilde = torch.tanh(self.W_h(combined_candidate))

# Final hidden state

hidden = (1 - z_t) * hidden + z_t * h_tilde

# B R/GET A2 BIFSAE, B EEER
output = self.fc(hidden)
return output, hidden

I

# HEH
input_size = 3
hidden_size = 5
num_epochs = 100

learning_rate = 0.01

# 1RE, KRNI ES
model = CustomGRU(input_size, hidden_size)

criterion = nn.MSELoss()

optimizer = optim.Adam(model.parameters(), lr=learning_rate)

# &

for epoch in range(num_epochs):

hidden = torch.zeros(x_train.size(0), hidden_size) # #JETELEEIAZ

outputs, hidden = model(x_train, hidden)

loss = criterion(outputs, y_train)

optimizer.zero_grad()
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loss.backward()

optimizer.step()

if (epoch+1l) % 10

print(f'Epoch

# A%
print("\nFinal output

o HEHRA
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Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Epoch
Final

[10/100], Loss:
[20/100], Loss:
[30/100], Loss:
[40/100], Loss:
[50/100], Loss:
[60/100], Loss:
[70/100], Loss:
[80/100], Loss:
[90/100], Loss:

== 0:
[{epoch+1}/{num_epochs}], Loss: {loss.item():.4f}")

after training:", outputs)

0.8517
0.6867
0.4487
0.2006
0.
0
0
0
0

0579

.0098
.0067
.0049
.0029
[100/100], Loss: 0.0015

output after training: tensor([[ 1.2980],

[ 1.2390],
0.4441],
-1.7230],
-1.3356],
0.8752],
0.7882],
0.0545],
0.2110],
0

r /D

.5518]], grad_fn=<AddmmBackward0>)

BZ LM (EiFE#EAtorchRERGRU)

o N o 0~ W N R

import torch

import torch.nn as nn

import torch.optim as optim

# 1R

torch.
x_train = torch.randn(10, 4, 3)

manual_seed(0)

y_train = torch.randn(10, 1)

# 10TMEZR, EMEERBEATENER, F1ETE26 3 NMFIE
# 107 HirlE
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# EX—TEEIGRUIRE
class SimpleGRU(nn.Module):
def __init__(self, 1dinput_size, hidden_size, output_size):
super (SimpleGRU, self).__init__()
self.gru = nn.GRU(input_size, hidden_size, num_layers=1,
batch_first=True)

self.fc = nn.Linear(hidden_size, output_size) # FH&E/EHATEI?HILSEAXZTN
L]
def forward(self, x):
# A LIS A
ho = torch.zeros(1l, x.size(0), hidden_size) # num_ layers=1, (1,

batch_size, hidden_size)

# GRUBTIAIZHE
out, hn = self.gru(x, he) # outBZFATEATEIZ?PAI%5IL, hnEiR/GHTE]2AIfSEA
# (&R /GET B2 BYFe X A2 7T 7T
out = self.fc(hn[-1]) # hn[-1] ER&EE—EHIfEEAZ
return out
# BEH
input_size = 3 # BINFFILEE
hidden_size = 5 # GRUFSHEIEA
output_size = 1 # SIEE
num_epochs = 100 # IR E

learning_rate = 0.01

# SLOIEIRE. HKERZAL 28

model = SimpleGRU(input_size, hidden_size, output_size)
criterion = nn.MSELoss ()

optimizer = optim.Adam(model.parameters(), lr=learning_rate)

# GIRE

for epoch in range(num_epochs):
outputs = model(x_train)
loss = criterion(outputs, y_train)

optimizer.zero_grad()
loss.backward()
optimizer.step()

if (epoch+1l) % 10 == 0:
print(f'Epoch [{epoch+1}/{num_epochs}], Loss: {loss.item():.4f}"')



52 # JiAtRE
53 print("\nFinal output after training:", outputs)
54

o HHRA

1 Epoch [10/100], Loss: 0.8123

2 Epoch [20/100], Loss: 0.6035

3 Epoch [30/100], Loss: 0.4432

4 ...

5 Epoch [100/100], Loss: 0.0256

6

7 Final output after training: tensor([[ 0.1573],
[-0.2045],
[ 0.4526],

10 [ 0.0789],

11

12 [ 0.1023]], grad_fn=<AddmmBackward@>)
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