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The derivative of f

Start End

Definition
Derivative of f

f ′(x) = lim
h→0

f (x + h)− f (x)
h

The domain of f ′ := {x | f ′(x) exists} ⊂ The domain of f

f ′(x) = y′ =
dy
dx

=
df
dx

= Df (x) = Dx f (x)

D,
d
dx

: the differentiation operators

dy
dx

= lim
∆x→0

∆y
∆x

,
dy
dx

∣∣∣∣
x=z

,
dy
dx

]
x=z

(Leibniz)

A function f is differentiable at a if f ′(a) exists. It is differentiable on an open interval (a, b)
[or (a,∞) or (−∞, a) or (−∞,∞) ] if it is differentiable at every number in the interval.
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