
DERIVATIVE FORMULAS 2



0 0

THEOREM (Chain Rule):  If  ( ( ), 

then .

SIMPLIFIED PROOF:  Suppose ( ( ).  Then

lim lim .
x x

y f g x
dy df dg
dx dg dx

y y f g x
dy f f g df dg
dx x g x dg dxΔ → Δ →

=

= ⋅

= =
Δ Δ Δ

= = ⋅ = ⋅
Δ Δ Δ



0 0

THEOREM (Chain Rule):  If  ( ( ), 

then .

SIMPLIFIED PROOF:  Suppose ( ( ).  Then

lim lim .
x x

y f g x
dy df dg
dx dg dx

y y f g x
dy f f g df dg
dx x g x dg dxΔ → Δ →

=

= ⋅

= =
Δ Δ Δ

= = ⋅ = ⋅
Δ Δ Δ

Think of this as meaning that we multiply the derivative
of the outer function by the derivative of the inner function.
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