
Differentiation rules

(af(x) + bg(x))′ = af ′ + bg′ (17)

Proof. Consider

af(z) + bg(z) − af(x) − bg(x)

z − x
≡

a[f(z) − f(x)] + b[g(z) − g(x)]

z − x

and take the limit z → x.
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[f(x) · g(x)]′ = f ′g + fg′ (18)

Proof. Consider

f(z)g(z) − f(x)g(x)

z − x
≡

[f(z) − f(x)]g(z) + f(x)[g(z) − g(x)]

z − x

and take the limit z → x.

Example:

(x · x)′ = 1 · x + x · 1 = 2x
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1

f(x)





′

= −
f ′

f2
(19)

Proof. Consider

1/f(z) − 1/f(x)

z − x
≡

f(x) − f(z)

f(z)f(x)(z − x)

and take the limit z → x.

Example: (1/x)′ = −1/x2





f

g





′

=
f ′

· g − g′ · f

g2
(20)
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Derivatives of elementary functions

(xn)′ = nxn−1 , any n (21)

(sinx)′ = cosx , (cosx)′ = − sinx (22)

(ex)′ = ex , (ax)′ = ax
· ln a (23)
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