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import collections
import re
from d21 import torch as d21

d21.DATA HUB['time machine']=(d21.DATA_URL + "timemachine.txt",
"090b5e7e70c295757+55d¥93cb0al80b9691891a")

# O
def read_time():
with open(d2l.download('time_machine','r')) as f:
lines = f.readlines()
return [re.sub('"A-Za-z+',' ', line).strip()].lower() for line in lines]

lines = read_time()

# 3ff5token
def tokenize(lines,token='word'):

if tolen == 'word':

return [line.split() for line in lines]
elif token == 'char':

return [list(line) for line in lines]
else:

print('#iR  RAAHAEA + token)
tokens = tokenize(lines)

# MEIAIC R
class Vocab:
# WR—ANENC IR ECD Tmin_freq, WK L E b
def __init__(self, tokens=None,min_freq=0,reserved_tokens=None):
if tokens is None:
tokens = []
if reserved_tokens is None:
reserved_tokens = []

# JC—Hitoken)s, THEAE—tokenf)Hi IR EL
counter =count corpus(tokens)

self.token_fregs = sorted(counte.items(), key=lambda x:x[1] reverse=True)
# ...
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“H, = 0,0 tanh(C)
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import torch
import torch.nn as nn
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import torch.nn.functional as F

class LSTMCell(nn.Module):

def

def

__init__(self, input_size, hidden_size):
LSTME IESEH
ZH:

input_size: #ii NRFAE4ESE

hidden_size: [&ji)Z 4k
super(LSTMCell, self).__init__()
self.input_size = input_size
self.hidden_size = hidden_size

# SIFMAMBERSPESH (WA TIHEHE)

# PUEMEFEYEE . [input_size + hidden_size, 4 * hidden_size]

# WMEZE: [4 * hidden_size]

self.weight_ih = nn.Parameter(torch.Tensor(input_size, 4 * hidden_size))
self.weight_hh = nn.Parameter(torch.Tensor(hidden_size, 4 * hidden_size))
self.bias = nn.Parameter(torch.Tensor(4 * hidden_size))

# R
self.reset_parameters()

reset_parameters(self):

"t Xavier¥I Sy AiHltn S "
nn.init.xavier_uniform_(self.weight_ih)
nn.init.xavier_uniform_(self.weight_hh)
nn.init.zeros_(self.bias) # fWEWILHIL O

def forward(self, x, state):

AT [6) 4% %
ZH:
x: ¥iANik&E, IR [batch_size, input_size]
state: jt4l (h_prev, c_prev), BEEUIRAFCIZ T
FNRAZ [batch_size, hidden_size]
R :
Ch_next, c_next): #rifECRESRCIZ R IT
h_prev, c_prev = state
batch_size = x.size(0)

# &I NFET —BRBCIR S
combined = torch.cat((x, h_prev), dim=1) # [batch_size, input_size +

hidden_size]

dim=0))

# AETIHE (EBTHEEA TR &R
# »A3(: gates = W_ih * x + W_hh * h_prev + b
gates = (torch.mm(combined, torch.cat((self.weight_ih, self.weight_hh),



+ self.bias) # [batch_size, 4 * hidden_sizel]

# HAELE RIS RIEATT OBFP: AT BRI BiEieZ. fbirD
# HANTIMYEE#E [batch_size, hidden_size]

i_gate = gates[:, :self.hidden_sizel # BN

f_gate = gates[:, self.hidden_size:2*self.hidden_size] # L[]
g_gate = gates[:, 2*self.hidden_size:3*self.hidden_size] # {xikid{Z ¥ C
o_gate = gates[:, 3*self.hidden_size:] # i

# N7 BR A

i_gate = torch.sigmoid(i_gate) # #A[] (0~1)
f_gate = torch.sigmoid(f_gate) # iim[] (0~1)
g_gate = torch.tanh(g_gate) # fxikidiz (-1~1)
o_gate = torch.sigmoid(o_gate) # %] (0~1)

HeHHSHE S R R B
# DL ER oA FD

# c_next = f_gate * c_prev + i_gate * g_gate

# 2 BEIRZ + Bhgkikidiz

HuHHHEH G S S R R R R
c_next = f_gate * c_prev + i_gate * g_gate

HHHHSHEH G S S R R
# FRBCIR S BT

# h_next = o_gate * tanh(c_next)

# B e A B H

HuHHSHE S S R R
h_next = o_gate * torch.tanh(c_next)

return h_next, c_next

class LSTM(nn.Module):
men SEECLSTMELA! CRRBEFHIHAD e
def __init__(self, input_size, hidden_size):
super(LSTM, self).__init__()
self.lstm_cell = LSTMCell(input_size, hidden_size)
self.hidden_size = hidden_size

def forward(self, x, initial_state=None):

ZH:
x: HINFA, AR [seq_len, batch_size, input_size]
initial_state: #/4IRE (ho, c0)
IR [H] :
outputs: FrEH AL HIBEURAE [seq_len, batch_size, hidden_size]
(h_last, c_last): KRS
seq_len, batch_size, _ = x.size()
outputs = []

# WAL FERUR A



if initial_state is None:
h = torch.zeros(batch_size, self.hidden_size).to(x.device)
c = torch.zeros(batch_size, self.hidden_size).to(x.device)
else:
h, ¢ = initial_state

# 3 I TR 2

for t in range(seq_len):
h, ¢ = self.lstm_cell(x[t], Ch, c))
outputs.append(h.unsqueeze(0)) # {#irgkfE — ik

outputs = torch.cat(outputs, dim=0) # [seq_len, batch_size, hidden_size]
return outputs, Ch, c)

LSTM - Attention

2% LSTM + Attention

o BER:

o fEH Attention TWEZHRILEMANIFLNER;

* LSTM-Attention ERE—MEKEHABIZME (Long Short-Term Memory, LSTM)SJE
BAMS (Attention) £EMNAREFLIER, I ZEATHREFZITN. BRESLE
FAUR ;

o LSTM AT EFF| P ey @i, SERANGN AL 51N F B e a5 46
ME, RADEES FFHEEES;

YER :
o SERANMFINSINBRRT % LSTM AR K50t 7] g8 /R BE— Lo 5k SR B (8] 25 44 (] R ;
o BE LSTM TRKAMN ERKEBEZATHREZHNIEY;

o Attention ALHIE AENEEN HWRBRSIE—ME, BB EREMEFEEN
£ R;

e HFEBAR: R\MAFITHRERAS h, itEH S YaTntzl t sk M, FHE T4
KM S REL R TR,

B MOEITE

& = v' tanh(W), - hy)

B RELE
o {FM softmax RIIFTEABLIBBANRE

exp(e;)

Qi = T
L;.- 1 expl(ey )
BER: AR Aa

o XHFrA B E) 3 B PR ASSAT AR K fn, 723| EFXEE hattention
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e ¢, = 0.1
e e =10.3
e €3 = 0.2
e e4=04
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° 3.3 Softmax XIMBIEFRANRE
a; =01 a=02 a3=02 a;j=038)"a5=02

o XBREMRT FAKEDEFTN AT & L6

o 4. joAR kAo
o KjE, BAMBIBIRARE, XNENHEDWRBRSHTIOR R A, BARLHNE
TXHE;

hattention = 0.1:0.5+0.2-0.7+0.2:0.4+0.3:-0.8+0.2-0.6

Rattention = 0.05 + 0.14 + 0.08 + 0.24 + 0.12 = 0.63

e 5 FWONER
o M LSTM fn Attention HLH|FRERH 89 £ T XM E hattention, BATETATON T —ANEE

18]35 B B AE
o BRIFEATUNNE 6 NEF AN 104, XRTHEBIANERET RNYEES B,
¥AEERN 104 ;
YAl 25 FoRRAD B8
gIA
e Ymed B Anfgad 28
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° FE CNN RZTH, miDRERKMARER T RORAYR ), mAEmRE T ER
TAEAD R AR
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Decoder (—| Output

Y

Input }—| Encoder {—| State

T

Input

o RED:
class EncoderDecoder (nn.Module):
" RiOEE - RIDRR SRRV R,
def init_ (self, encoder, decoder, **kwargs):
super (EncoderDecoder, self). init (**kwargs)
self.encoder = encoder
self.decoder decoder

def forward(self, enc_X, dec_X, *args):
enc_outputs = self.encoder(enc_X, *args)
dec_s&ate = self.decoder.init state(enc_outputs, *args)
return self.decoder(dec_X, dec_state)



	Lecture 8：循环神经网络与LSTM
	基础概念
	序列数据
	文本预处理
	语言模型

	循环网络网络
	基本概念
	困惑度与梯度裁剪
	RNN 的应用

	LSTM 长短期记忆网络
	基础概念
	记忆单元
	隐状态
	代码实现

	LSTM - Attention
	网络结构及其实现
	实例分析

	编码器和解码器
	引入
	编码器-解码器架构





