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1. Let X, Y be topological spaces. We write hom(X, Y ) for the set of morphims,
i.e. continuous maps X → Y .

(a) Prove that hom(X, Y )(U) := hom(U, Y ) defines a sheaf of sets hom(X, Y )
on X.

(b) Prove the corresponding statement for morphisms between locally ringed
spaces.

Hint. This just means that one can glue morphisms between topological spaces,
respectively between locally ringed spaces.

(4 Punkte)

2. Let ϕ : F → G be a homomorphism between sheaves of sets on a topological
space X. Prove the following statements:

(a) The maps on stalks ϕx : Fx → Gx are injective for all x ∈ X if and only if
the maps ϕ(U) : F(U)→ G(U) are injective for all open subsets U ⊆ X.

(b) The corresponding statement with “bijective” instead of “injective” is
also true.

(c) The corresponding statement with “surjective” instead of “injective” is
false. For this consider the sheaf F = hom(C,C r {0}) from exercise 1
and the homomorphism ϕ : F → F , f 7→ f 2.

(6 Punkte)

3. Let X be a topological space. Set CX := hom(X,R).

(a) Prove that (X,CX) is a locally ringed space.

(b) To any continuous map X → Y construct a morphism of locally ringed
spaces (Y,CY )→ (X,CX).

(c) ? Do all morphisms (Y,CY )→ (X,CX) arise in this way?

(4+2? Punkte)

4. Let p be a prime. Describe the spectrum Spec(Z(p)) as a topological space.

(2 Punkte)


