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y a
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xn

nxn−1

u + v

du
dx

+
dv
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uv

du
dx

v +
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u

y = f (u), u = g(x)

dy
du

du
dx

sin(x)

cos(x)

exp(x) log(x)

1
x

exp(x)

d
dx

x2 = 2x

x = 1
乨曎佭 2

导数是切线的斜率

dy
dx

y

a 不是 x 的函数
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٬㵨㵗丘䦌㷤⮽┘⺎䐭氳⭹丘
y = |x |

x = 0

乨曎 = 0.5乨曎 = - 0.3

∂ |x |
∂x

=
1 if x > 0
−1 if x < 0
a if x = 0, a ∈ [−1,1]

⺁┉╄❇㯹
∂
∂x

max(x,0) =
1 if x > 0
0 if x < 0
a if x = 0, a ∈ [0,1]

https://courses.d2l.ai/zh-v2


ⲁ䣆㰣岑䈲㰣▊ v٬https://courses.dl.ai/zh-v

٬㵨㵗丘䦌㷤⮽⺸ꄈ

x

y

y

∂y
∂x

∂y
∂x

∂y
∂x

∂y
∂x

x
剝ꄈ

⺸ꄈ

剝ꄈ
⺸ꄈ

https://courses.d2l.ai/zh-v2


ⲁ䣆㰣岑䈲㰣▊ v٬https://courses.dl.ai/zh-v

x =

x1
x2
⋮
xn

∂y
∂x

= [
∂y
∂x1

, ∂y
∂x2

, …, ∂y
∂xn ]

∂
∂x

x2
1 + 2x2

2 = [2x1,4x2]

(x1, x2) = (1,1)

竞⺸ (2, 4) 饇璡냖篪塜◬

∂y/∂x x
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y

∂y
∂x

∂y
∂x

∂y
∂x
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x
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sum(x) ∥x∥2

∂y
∂x

y a

0T a
∂u
∂x

∂u
∂x

+
∂v
∂x

∂u
∂x

v +
∂v
∂x

u

au

uT ∂v
∂x

+ vT ∂u
∂x

1T 2xT
0 and 1 are vectors

a is not a function of x

∂y
∂x

y ⟨u, v⟩u + v uv
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佭车⺸ꄈ,              佭⮜⺸ꄈ

y =

y1
y2
⋮
ym

∂y
∂x

=

∂y1

∂x
∂y2

∂x
⋮

∂ym

∂x

∂y/∂x

∂y/∂x∂y/∂x
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∂y/∂x

∂y
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∂x
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∂x
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∂y1
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∂xn

∂y2

∂x1
,

∂y2

∂x2
, …,

∂y2
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⋮
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∂ym
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y =

y1
y2
⋮
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x =

x1
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⋮
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∂y
∂x

y a

0

a
∂u
∂x

A
∂u
∂x

x

∂u
∂x

+
∂v
∂x

I
0 and I are matrices

a, a and A are not functions of x

∂y
∂x

y u + vau Au

Ax

A

xTA

AT

x ∈ ℝn, y ∈ ℝm,
∂y
∂x

∈ ℝm×n
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x

y

y

∂y
∂x

∂y
∂x

∂y
∂x

∂y
∂x

x

剝ꄈ

剝ꄈ
⺸ꄈ

X

∂y
∂X

Y湺ꡘ ∂Y
∂x

(n,1) (n, k)

(1,n) (k, n)

(m,1)

(m, l) (m, l)

(m,1) (m, n)

(m, l, n)

(m, k, n)

(m, l, k, n)
∂Y
∂x

∂Y
∂X

⺸ꄈ 湺ꡘ

∂y
∂X

(1,)

(1,)

(1,)
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