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Exercise 1. Let X be a scheme and U ⊂ X an open subset.

(1) Let ZU be the sheaf on X associated with the presheaf

V 7→

{
Z V ⊂ U

0 V 6⊂ U
.

Show that for any abelian sheaf F we have

HomAb(X)(ZU , F ) ' F (U).

(2) Let OU = OX ⊗ ZU . Show that for any sheaf of OX-modules M we have

HomOX
(OU ,M) 'M(U).

(3) Show that OU is not quasi-coherent in general.

Exercise 2. LetX be a noetherian scheme,M a coherentOX-module and x ∈ X.
Show that if Mx ' OX,x (as OX,x-modules) then there exists an open neighbour-
hood U of x in X such that M |U ' OX |U .

Exercise 3. Let X be a scheme and E ,F ,G be sheaves of OX-modules.

(1) Show that the presheaf

Hom(E ,F) : U 7→ HomOX |U (E|U ,F|U)
is a sheaf of OX-modules.

(2) Show that there is a natural isomorphism

HomOX
(E ,Hom(F ,G)) ' HomOX

(E ⊗ F ,G).
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