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5 Sigmoid B RFR
FBATAHIESigmoid(z) = H%’ LR b Sigmoid ERER] ABAE 2 —TThR AR
Softmax:

Sigmoid(z) = Softmax( {ﬂ ) (2)
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ERMERT BATIRIE. RIIK, Softmax EEA]ABIEZY BIMAR Sigmoid.

.t logistic [BIHAHZ] T Sigmoid EKEL, MHMNH, ZIT logistic BIIHAHE] T Softmax
PREL. Softmax FEEZ M RMEFSHIREZ.

HE

T Softmax EHUESHEHOZHE, FILS TR RHUBIETTREMRA, WIS T ReERE
PE. N T RSN, AT DL TR RERIER DL, Hrh DAT Blmax(2).
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iT % e#i D
£ PyTorch ¥, BJPAH torch.softmax 5 Softmax FFI%K.

Hlas St E FH RN £ Softmax PREL, BJPAM#EH torch.log_softmax Kif
.
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Softmax FRELAIAE R :

VSoftmax(z) = diag(Softmax(z)) — Softmax (%) - SoftmaxT (z) (4)
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1. FYmiLKE: E R R MR Y 9m i B IO RR,. A = HEHIZm a5
RIS KERR R/ DN H (X). YBAITHK Elog, o, Nmid kBT FH e, i, AT DA
BUFIXARER. flan, H(3, 1 1) =15, SEATEREMEA495 9 (0, 10, 11) I,
TR KR NS x 14+ 2 x 24+ 1 x 2 = 1.5, (BLAEAT USRI B Yl FE i)

2. fEAENE: FREMER, AEER. H(0,1) =0, JZ/\*EP&?%EE%%E’J
AMIEFEER. SFTAEEERRES 6N, FEEMEKH (L, ESpojixe
I ANfE M K.

2 XHi

5 S B
HEAMMEP, WS T — DAl REHIRII M Q, BAMRIEQRMG T — DA%
MK Elog, Q(z;), HINHIFEIgmIL K2 :

H(P|Q) = ZP ) log, Q(x;) (7)
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XN E—ERE H(P|Q) > H(P). MFAIIFINS B PrEe—58UN, X
NH(P|Q)A REE S i /ME.

R
FENLERESIR, SRH FRIED IR LR, RO B e S 3R TR ) 5 J BE
WH (P|Q)wN. BATHFTRERH(P|Q)IIFAE, HUAT AL TRAIHIRE.
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i
VH(pl§) =-pPDq (9)
Hrh Hadamard division “Q”3R4 NG 2 FHER.
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FEFR 2 R R R g2 — NI, WRERY 4, = 1. TRITTIINLERY S B
IR IR — A, XN IS, AT Softmax FEGHETIA—
fe. S56 7%, HHZBHRKERL(E 5).

L(Z) =— Z 9, log Softmax(Z),

=Y _U:(LSE(@) - 7,)

=Lm@(zﬁa—2ﬁ@
=LSE(Z) —Z-§

HHLSE(Z) = log(Zi e‘zi>. XD EREY I LogSumExp PREL, Ll BRI EIEERIH
SO, RZHTTIRAE TOUERY LSE B, A RAEE., S asiEERE e 5,
411 PyTorch $24:H torch.logsumexp .

BREE
& LSE (IR, REINIEF /2 Softmax PREL.

V LSE(Z) = Softmax (%) (11)
HTIXAD, BRIERZ AR EEHI SR E R T

VL(Z) = VLSE(Z) — j

12
= Softmax (%) — ¥ (12)

HR
f£ PyTorch W1, AIDM#H torch.nn.functional.cross_entropy 5
torch.nn.CrossEntropylLoss Kit&

PR TR LR —5, AW EZ IR gl A, BIRHEREDN]0, O)RY
TERIREAE IR .

B hk
A A PyTorch SR UEFRAT T B2 45 IR/
import torch

from torch.autograd import gradcheck
import torch.nn.functional as F

# EXHEANMBR

x = torch.randn(3, dtype=torch.float64,
requires_grad=True) # R\ 3 MFEAER, 5 PNEH|
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y = torch.randn(3, dtype=torch.float64).softmax(dim=0) # 7
=7 0

loss = F.cross_entropy(x, y)

loss.backward()

print(x.grad)

print(x.softmax(dim=0) - y)

gHIR
In [46]: %run ./typst/gradcheck.py
tensor([-0.0677, -0.3029, 0.3706], dtype=torch.float64)

tensor([-0.0677, -0.3029, 0.3706], dtype=torch.float64,
grad_fn=<SubBackwardo>)

S

https: //zhuanlan.zhihu.com/p/105722023
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