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Derivative Rules



Basic Rule

▪ 𝑓 + 𝑔

▪ 𝑓 − 𝑔



Product rule

▪ 𝑓𝑔 ′ = 𝑓′𝑔 + 𝑓𝑔′

▪ 𝑥4
′
= 𝑥2 ∗ 𝑥2 ′ = 2𝑥 ∗ 𝑥2 + 𝑥2 ∗ 2𝑥 = 4𝑥3



Quotient Rule

▪ (
𝑓

𝑔
)′=

𝑓′𝑔-𝑓𝑔′

𝑔2

▪ e.g. Softmax



Chain rule

▪
𝜕𝑦

𝜕𝑥
=

𝜕𝑦

𝜕𝑢

𝜕𝑢

𝜕𝑥

▪ 𝑦2 = 𝑦1𝑤2 + 𝑏2

▪ 𝑦1 = 𝑥𝑤1 + 𝑏1

▪
𝜕𝑦2

𝜕𝑤1
=

𝜕𝑓(𝑦1)

𝜕𝑤1
=

𝜕𝑓(𝑦1)

𝜕y1

𝜕𝑦1

𝜕𝑤1
= 𝑤2 ∗ 𝑥

▪ 𝑦2 = (𝑥𝑤1 + 𝑏1) ∗ w2 + b2



Chain rule

▪
𝜕𝐸

𝜕𝒘𝒋𝒌
𝟏 =

𝜕𝐸

𝜕𝑂𝑘
1

𝜕𝑂𝑘
1

𝜕𝑥
=

𝜕𝐸

𝜕𝑂𝑘
2

𝜕𝑂𝑘
2

𝜕𝑂𝑘
1

𝜕𝑂𝑘
1

𝜕𝑥

∑ E 𝒕𝒌∑
𝒘𝒋𝒌
𝟏 𝒘𝒋𝒌

𝟐
𝑶𝒌
𝟏 𝑶𝒌

𝟐



Chain rule



下一课时

多层感知机梯度



Thank You.


