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The product rule is a rule for differentiating a product of two functions.

If 𝑦 = 𝑢𝑣 is a product of two functions, then

𝑑𝑦
𝑑𝑥 = 𝑑𝑢

𝑑𝑥𝑣 + 𝑢𝑑𝑣
𝑑𝑥.

This can be generalised to a product of more than two functions. If 𝑦 = 𝑢𝑣𝑤 …, then

𝑑𝑦
𝑑𝑥 = 𝑑𝑢

𝑑𝑥𝑣𝑤 … + 𝑢𝑑𝑣
𝑑𝑥𝑤 … + 𝑢𝑣𝑑𝑤

𝑑𝑥 … + ⋯ .

The Leibniz rule is a generalisation of the product rule to second and higher derivatives:

𝑑𝑛

𝑑𝑥𝑛 (𝑢𝑣) =
𝑛

∑
𝑘=0

(
𝑛
𝑘)𝑢(𝑘)𝑣(𝑛−𝑘),

where 𝑢(𝑘) means the 𝑘th derivative of 𝑢.
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