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烖篺粠簇氳印䈲
٬縓诿㞝┖僗 d 㷄氳烖篺粠簇 

٬阞畀䩣㜊  ⪩◇⹇丘  氳印䈲ℓ Wt
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丘⡬牔㲋䓪氳䅻鈷┼╄ꠋ겗 d−1

∏
i=t

∂h
i+1

∂hi

印䈲搷憞 印䈲寕㜊

1.5100
≈ 4 × 1017 0.8100

≈ 2 × 10−10

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


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

❇㯹MLP
٬ⱶ⪍㞝┖ MLP ╙▽甏⶝泹樋▽⢏燰

ft(h
t−1) = σ(Wt

h
t−1)
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h
t−1))(W t)T
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diag (σ′ (Wi
h

i−1))(W i)T

σ 是激活函数

σ′  是σ的导数函数
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印䈲搷憞
٬✳榫 ReLU ⛼╙忂孨⭹丘 

٬  氳┉◙⩕碜⚢全舅◇  
٬ 㞝冽 d-t 䏭㛻⡬㵨⚢䏭㛻

d−1

∏
i=t

∂h
i+1

∂hi
=

d−1

∏
i=t

diag (σ′ (Wi
h

i−1))(W i)T
d−1

∏
i=t

(W i)T

σ(x) = max(0,x) and σ′ (x) = {1  if x > 0

0 otherwise
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印䈲搷憞氳ꠋ겗
٬⡬飃⭴⡬㓊infinity 

٬ 㵒◇ 16⛤宰憠丘㶗╙┽ꄆ丘⡬⵲ꠑ 6e- - e 
٬㵒㰣▊曎䷨䚊 

٬ 㞝冽㰣▊曎㜁㛻 -> 㛻⹇丘⡬ -> 催㛻氳印䈲 
٬ 㞝冽㰣▊曎㜁㵸 -> 阪篮仰鲽㷤  
٬ 䡘♜⺎耇꧎金㏇阪篮鲋爊┘亇隀丞㰣▊曎
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印䈲寕㜊
٬✳榫 sigmoid ⛼╙忂孨⭹丘

σ(x) =
1

1 + e−x
σ′ (x) = σ(x)(1 − σ(x))

㵸印䈲㵸印䈲
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印䈲寕㜊
٬✳榫 sigmoid ⛼╙忂孨⭹丘 

٬  氳⩕碜⡬佭 d-t ╄㵸
丘⡬氳内燠
d−1

∏
i=t

∂h
i+1

∂hi
=

d−1

∏
i=t

diag (σ′ (Wi
h

i−1))(W i)T

σ(x) =
1

1 + e−x
σ′ (x) = σ(x)(1 − σ(x))

0.8100
≈ 2 × 10−10
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印䈲寕㜊氳ꠋ겗
٬印䈲⡬⹩䡗 0 

٬ 㵒 16 ⛤宰憠丘㶗╙┽ꄆ 
٬ 阪篮媆僗鲽㷤 

٬ ┘留㞝⛰鴲䦫㰣▊曎 
٬ 㵒◇䈔鼨㷄㶗╙┽ꄆ 

٬ 别别걵鼨㷄阪篮氳鰏㞑 
٬ 仰嫏阦烖篺粠簇催岑
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䔅篾
٬激丘⡬鲋㛻䡝縖鲋㵸休⚢㵗舚丘⡬ꠋ겗 
٬䅻⹠问㏇岑䈲嘗㑔╈㍕╙⪭⚢㵒 n ╄丘碶内
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