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Autograd: Bk Sl

PyTorch FREFE#EZMEEAIZOE .
BAVCEBENBE—TXNME, RENGE— M ERATRERZE,

BKE LRI RERE T Bk,

E%EgEEGWEMWE%,ﬁ%&%ﬁﬁ%ﬁ%ﬁﬁ%%ﬁﬁ%ﬁﬁ%ﬁﬁﬁ,#Eﬁmﬁﬁﬂ
=ARER.

al
k&= (Tensor)

BMEZOE. WRRE
7 , BBARSBERRTEX TIZKERERIE.

SrepitEERTEA . BEtERTERIEBE,
XN KERFTESESSBHRRE B,
g%%%%ﬁﬁﬁiﬁi,ﬂuﬁ% HEBESHEBLRIERSE, ARILRERCERN
103K,
ATHLILIREARICR FIERART) - ITLUSHRBREEE .
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EEHEETEPEERI— I EERIE

and are interconnected and build up an acyclic
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graph, that encodes a complete history of computation. Each tensor has
a attribute that references a that has created
the (except for Tensors created by the user - their

).

il EREEAER—TIHERE, BRNEE T TR E.

FKERHE— B, XPNEESIRT—1EIET AY (FREXKER
FahelEn, B, XMKERY

= ) .
MRFEIHESH, (RILUE EEA o
JIES 2—MrE (eEga— xR WARER EEHASE,
ERMNREEESHITR, (FHEEEE— SHCRICECIKERIIZ.

import torch
BlE— I KEFIRE FREERMbAITTERSE

x = torch.ones(2,2, requires_grad=True)
print(x)

tensor([[1., 1.],
[1. 1.1, requires_grad=True)

IR EF TR
y=X+2
print(y)

tensor([[3., 3.],
[3., 3.]], grad_fn=<AddBackward0>)

ZER y BEEHITREERT, Frld EBEEBENERT .
print(y.grad_fn)

<AddBackwardO object at 0x7fb188253280>

X v T MERE:

z=y*y*3

out = z.mean()

print(z, out)

tensor([[27., 27.],
[27., 27.]], grad_fn=<MulBackward0>) tensor(27., grad fn=<MeanBackward0>)

AT LA A K ERY B, WRKIEEANE, BOABAR ag 2

a = torch.randn(2, 2)
a=@*3)/(@-1)
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print(a.requires_grad)

a.requires_grad (True)
print(a.requires_grad)

b = (a *a).sum()
print(b.grad_fn)

False
True
<SumBackwardO object at 0x7fb1bde05c70>

=

&

EHA out B—MNE (scalar) , outbackward() &F out.backward(torch.tensor(1)),
out.backward()

AR d(out)/dx:
print(x.grad)

tensor([[4.5000, 4.5000],
[4.5000, 4.5000]])

BRIFEME 4.5, & out DY Tensor "o",
183 o=\frac{1}{4\sum i{z i}, z i=3(x_i+2)"2 f1z i| {x i=1}=27,

B,
\frac{\partial o}{\partial x_i} = \frac{3{2}(x_i+2), M
\frac{\partial o}{\partial x_if\bigr\rvert {x i=1} = \frac{9}{2} = 4.5.

FHFE, MRBNIEREEREL \vecly) = ((vechd) , B \veclyl XF \vech) BIBEE— R
%BF%E(Jacobian matrix):

J =\begin{pmatrix} \frac{\partial y {1}}{\partial x {1}} & \cdots & \frac{\partial y {1}}{\partial x_
n}} \\ \vdots & \ddots & \vdots \\ \frac{\partial y {m}}{\partial x {1}} & \cdots & \frac{\partial y
{m}H\partial x_{n}} \end{pmatrix}

—fE3k, torch.autograd FEEFS¥EITE vector-Jacobian product NTE, thgiRin, SEF—
2 v=(v {1 2h\cdots\v imp AT, & v Thedot ), W0R v 18 RIRE—REL | -o(\vecly))
BE, Bl v=_~\frac{\partial l}{\partial y {1}})\;\\cdots\\frac{\partial I}{\partial y {m}})*{T}
BBAIRIESETVEN, vector-Jacobian product & | XF \vec(x) BUBE:

JAMTN\cdot v = \begin{pmatrix} \frac{\partial y {1}}{\partial x {1}} & \cdots & \frac{\partial y {m
H\partial x_{1}} \\ \vdots & \ddots & \vdots \\ \frac{\partial y {1}}{\partial x {n}} & \cdots & \fr
c{\partial y {m}}{\partial x_{n}} \end{pmatrix} \begin{pmatrix} \frac{\partial [}{\partial y {1}}\\ \v
ots \\ \frac{\partial [}{\partial y {m}} \end{pmatrix} = \begin{pmatrix} \frac{\partial I}{\partial x_
T\ \vdots \\ \frac{\partial I}{\partial x {n}} \end{pmatrix}

GER, v/ (T\cdot ) sgHT—MTEE, FJLUEE )/ {1\ cdot v ISEMAFIEE)
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vector-Jacobian product Xf4F4EEEINEBFEEIREIZIEEIFHrEMHRIRETEIFE A .
WMAELERA IE— P vector-Jacobian productfdfil+

x = torch.randn(3, requires_grad=True)

y=x%*2
while y.data.norm() < 1000:
y=y*2
print(y)
tensor([1810.9065, 344.1436, -78.7548], grad_fn=<MulBackward0>)
EXMEH, v ABERIMRE. TEEEITRHERMEA L T, (BRWNRHEA]

#8EE vector-Jacobian product, REBREERLSEUEN :

gradients = torch.tensor([0.1, 1.0, 0.0001], dtype=torch.float)
y.backward(gradients)

print(x.grad)

tensor([2.0480e+02, 2.0480e+03, 2.0480e-01])

N (BRRNFFE M TautogradfIitE,
ALK ERERE 2ok

print(x.requires_grad)
print((x ** 2).requires_grad)

with torch.no_grad():
print((x ** 2).requires_grad)

True

True
False
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