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(1) Define the following terms:

(a) ringed space

(b) morphism of ringed spaces

(c) locally isomorphic (as ringed spaces)

(d) structure sheaf

(e) topological space

(2) Define the following terms:

(a) sheaf of rings

(b) sheaf of abelian groups

(c) presheaf of rings

(d) presheaf of abelian groups

(e) TX as a category

(f) exact contravariant functor F : TX → A
(f) contravariant functor F : TX → A

(3) Define the following terms:

(a) sheaf of OX-modules

(b) locally free sheaf

(c) coherent sheaf

(d) vector bundle

(4) Let (X, TX ,OX) be a ringed space and let U ∈ TX .
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(a) Define the subspace topology TU .

(b) Define the sheaf OU .

(c) Show that (U, TU ,OU) is a ringed space.

(5) Carefully define the following ringed spaces:

(a) (Rn, T std, C0).

(b) (Rn, T std, Cr).

(c) (Rn, T std, C∞).

(d) (Cn, T std, Can).

(6) Carefully define the following ringed spaces:

(a) affine space An

(b) projective space Pn

(7) Let (X, TX) be a topological space. Let S be an open cover of X such that if
U, V ∈ S then U ∩ V ∈ S. Assume given

(A) For each U ∈ S a ring ΓU ,

(B) For each U, V ∈ S such that U ∩ V 6= ∅ a ring isomorphism

gUV : ΓU∩V → ΓV ∩U .

Show that there is a unique sheaf OX on X such that

if U ∈ S then OX(U) = ΓU .

(8) Let F be a sheaf of OX-modules.

Condition (A):

if p ∈ X then there exists U ∈ TX and n ∈ Z>0

such that p ∈ U and F(U) ∼= OX(U)⊕n.

Condition (B):

there exists n ∈ Z>0 such that if p ∈ X then there exists U ∈ TX
such that p ∈ U and F(U) ∼= OX(U)⊕n.

Show that F satistifes (A) if and only if F satisfies (B).
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