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٬剝ꄈꛔ䌋嫏⮟  
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❇㯹 1
x, w ∈ ℝn, y ∈ ℝ
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❇㯹 2
X ∈ ℝm×n, w ∈ ℝn, y ∈ ℝm

z = ∥Xw − y∥2
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舅ⲁ姳㵗
٬舅ⲁ姳㵗阞畀┉╄⭹丘㏇䧗㲋⡬┕氳㵗丘 
٬㱚僗⮷◇  

٬ 瑞⺙姳㵗  

٬ 丘⡬姳㵗
∂f (x)

∂x
= lim

h→0

f (x + h) − f (x)

h

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


ⲁ䣆㰣岑䈲㰣▊ v٬https://courses.dl.ai/zh-v

阞畀㎂

z = (⟨x, w⟩ − y)
2

a = ⟨x, w⟩

xw

y

b = a − y

z = b2

٬㵨♏溞⮇鉯䡗䳩⛼㯹 
٬㵨阞畀辑炐䡗┉╄仰朅㎂
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阞畀㎂
٬㵨♏溞⮇鉯䡗䳩⛼㯹 
٬㵨阞畀辑炐䡗┉╄仰朅㎂ 
٬侁炐冘鵲

from mxnet import sym 

a = sym.var() 
b = sym.var() 
c = 2 * a + b 
# bind data into a and b later
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阞畀㎂
٬㵨♏溞⮇鉯䡗䳩⛼㯹 
٬㵨阞畀辑炐䡗┉╄仰朅㎂ 
٬侁䌋冘鵲 

٬ Tensorflow/Theano/MXNet 
٬꣰䌋冘鵲 

٬ PyTorch/MXNet

from mxnet import autograd, nd 

with autograd.record(): 
   a = nd.ones((2,1)) 
   b = nd.ones((2,1) 
   c = 2 * a + b 

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


ⲁ䣆㰣岑䈲㰣▊ v٬https://courses.dl.ai/zh-v

舅ⲁ姳㵗氳┼熨嘗䌋
٬ꛔ䌋嫏⮟ 
٬塜⺸碶燠 
٬⹛⺸碶燠յ⹒燢⹛⺸⚩鵉
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⹛⺸碶燠
z = (⟨x, w⟩ − y)

2

a = ⟨x, w⟩

xw

y

b = a − y

z = b2

∂z

∂w

塜⺸ ⹛⺸
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⹛⺸碶燠

a = ⟨x, w⟩

xw
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b = a − y

z = b2

∂z

∂w

∂z

∂b
= 2b

陸⹧╯⯥篾冽
塜⺸ ⹛⺸

z = (⟨x, w⟩ − y)
2
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⹛⺸碶燠
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塜⺸ ⹛⺸
z = (⟨x, w⟩ − y)

2
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⹛⺸碶燠
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塜⺸ ⹛⺸
z = (⟨x, w⟩ − y)

2
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⹛⺸碶燠䔅篾
٬冘鵲阞畀㎂ 
٬⯥⺸䣮车㎂㰇⤴╈ꠑ篾冽 
٬⹛⺸☳注⹛竞⺸䣮车㎂ 

٬ ⸼ꢝ┘꧎金氳冿   
塜⺸ ⹛⺸
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择儷䈲
٬阞畀择儷䈲O(n), n 佭䳩⛼㯹╄丘 

٬ 鵠䅻塜⺸⽰竞⺸氳♏♯眷⛎ 
٬⫂㰇择儷䈲: O(n)㍕╙꧎金㰇⤴塜⺸氳䢦僗╈ꠑ篾冽 
٬饇塜⺸碶燠㵒奃 

٬ O(n) 阞畀择儷䈲榫全阞畀┉╄⹩ꄈ氳印䈲 
٬ O() ⫂㰇择儷䈲

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


ⲁ䣆㰣岑䈲㰣▊ v
光婭٬AWS 


