
Definition: If 𝑓 is a function of two variables, its partial derivatives are the
functions 𝑓𝑥 and 𝑓𝑦 defined by

𝑓𝑥 𝑥, 𝑦 = lim
ℎ→0

𝑓 𝑥 + ℎ, 𝑦 − 𝑓(𝑥, 𝑦)

ℎ

𝑓𝑦 𝑥, 𝑦 = lim
ℎ→0

𝑓 𝑥, 𝑦 + ℎ − 𝑓(𝑥, 𝑦)

ℎ
 The partial derivative of 𝑓(𝑥, 𝑦) with respect to 𝑥 at the point 𝑎, 𝑏

𝑓𝑥 𝑎, 𝑏 = lim
ℎ→0

𝑓 𝑎 + ℎ, 𝑏 − 𝑓(𝑎, 𝑏)

ℎ
Similarly

 The partial derivative of 𝑓(𝑥, 𝑦) with respect to 𝑦 at the point 𝑎, 𝑏

𝑓𝑦 𝑎, 𝑏 = lim
𝑘→0

𝑓 𝑎, 𝑏 + 𝑘 − 𝑓(𝑎, 𝑏)

𝑘
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Higher Order Partial Derivatives

When we differentiate a function 𝑓(𝑥, 𝑦) twice, we produce its second order
derivatives. We usually use the following notations:
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𝑓𝑥𝑦 does not have to be equal

to 𝑓𝑦𝑥


