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Some rules of differentiation

Definition:

f ′(x) = lim
h→0

f(x+ h)− f(x)

h
= lim

y→x

f(y)− f(x)

y − x

1. Linearity:

(f + αg)′(x) = f ′(x) + αg′(x) (α ∈ R constant)

2. Product rule:

(fg)′(x) = f ′(x)g(x) + f(x)g′(x).

3. Quotient rule:(
f

g

)′
(x) =

f ′(x)g(x)− f(x)g′(x)

(g(x))2
, (g(x) 6= 0)

4. Consequences:

(i) Power rule:

f(x) = xm (m ∈ N) =⇒ f ′(x) = mxm−1

(ii) Derivative of 1
f (

1

f

)′
(x) = − f ′(x)

(f(x))2

5. Chain rule:

(f ◦ g)′(x) = f ′(g(x))g′(x)
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