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Differentiability

1. Let f : Rn −→ Rm be a function. Then f is differentiable at X0 ∈ Rn if and only if
each component function fi is differentiable.

2. Let T : Rn −→ Rm be a linear transformation. Then show that T ′(X0) = [T ], where
[T ] is the matrix of the linear transformation T with respect to the standard basis.

3. Let f : Rn −→ Rm be a differentiable function and let T : Rm −→ Rk be a linear
transformation. Show that (T ◦ f)′(X0) = [T ]f ′(X0).

4. If f : Rn −→ Rm is a differentiable function, then show that f is continuous.

5. Let f : Rn −→ Rm be a differentiable function and k ∈ R. Suppose that f(rX) =
rkf(X) for all r > 0 and X ∈ Rn, then show that f ′(X)X = kf(X).

6. Let D be a nonempty open subset of Rn and g : D −→ Rn be a cotinuous function. If
f : D −→ R is such that f(X) − f(X0) = g(X) · (X −X0) for all X ∈ D, then show
that f is differentiable at X0.

1


