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Exercise 1. Let φ : F → G be a morphism of presheaves on a topological space
X. Let x ∈ X. Show that the induced map on stalks

φx : Fx → Gx, (U, s) 7→ (U,φU(s)),

is well-defined and is a homomorphism of abelian groups.

Exercise 2. Let φ : F → G be a morphism of presheaves on a topological space
X.
(1) Assume that φU : F(U) → G(U) is injective for every open U ⊂ X. Show
that φ is injective (see Definition 1.12).
Give an example of X and φ : F → G for which the inverse statement is false.
(2) Assume in addition that F and G are sheaves. Show that in this case φ is
injective if and only if φU : F(U) → G(U) is injective for every open U ⊂ X.
(3) Assume that φU : F(U) → G(U) is surjective for every open U ⊂ X. Show
that φ is surjective (see Definition 1.12).
Give an example of X and φ : F → G for which the inverse statement is false.

Exercise 3. Let φ : F → G be a morphism of presheaves on a topological space
X.
(1) Check that Kerφ, Imφ, Cokerφ from Definition 1.13 are well-defined presheaves
with the restriction maps induces from F or G.
(2) Assume that F and G are sheaves. Show that the presheaf Kerφ is a sheaf.
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