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Exercise 34

Show inductively that if U ⊆◦ X and V ⊆◦ Y , then

dkf(x)(v1, ..., vk) = pr2k
(
T k(x,w1, ..., w2k−1)

)
with w2i+1 = vi+1 for 0 ≤ i ≤ k − 1 and wi = 0 else.

Exercise 35

Show that if X,Y, Z are Hausdorff spaces and f : X × Y → Z is continuous, then for
each x ∈ X we have f̂(x) ∈ C(Y,Z) and f̂ : X → C(Y,Z)c.o. is continuous.

Exercise 36

Show that if X,Y are topological spaces and X is Hausdorff and locally compact (i.e.,
each point in X has a compact neighbourhood), then the evaluation map

ev : C(X,Y )×X → Y, (γ, x) 7→ γ(x)

is continuous.

Exercise 37

Show that if M,N are manifolds, M is compact, N is locally metrisable and O ⊆ N is
open, then C∞(M,O) is open in the d-topology on C∞(M,N).

Exercise 38

Show that for a Hausdorff space X and a metrisable space Y the topology of com-
pact convergence equals the compact open topology. Hint: This involves various typical
compactness arguments.


