
Given a function
f : Ω → R

with Ω ⊂ Rn

If f : Ω → Rm

consider analysing
its coordinate func-

tions separately!

Is f con-
tinuous?

If not, f not differentiable either.

calculate partial dervatives

Partial
deriva-
tives

continu-
ous?

f is C1 in all continuity
points of the partial deriva-

tives (see footnote(∗)).

Calculate partial derivatives
in discontiniy points by hand:

limt→0
f(a+tei)−f(a)

t = `i.
Put ` = (`i). Then look at

r(h) = f(a + h) − f(a) − 〈h, `〉

Check lim r(h)
‖h‖ = 0 ? f differentiable in a

f not differentiable in a

(∗): useful Proposition: If f ∈ C(Ω) ∩ C1(Ω\{a})
and if L := limx→a Df (x) exists, then Df (a) = L and

f ∈ C1(Ω). This usually avoids to calculate Df (a) by hand.

Flowchart how to analyse differentability in several variables quickly.
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