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Excercise 1. Verify explicitly that for each ring R the topological space X =
Spec(R) is quasicompact. Give an example where X is not Hausdorff.

Exercise 2. Set X = Spec(Q) and Y = Spec(Z). Determine all morphisms
f : X → Y of ringed spaces. Which of them are morphisms of schemes?

Exercise 3. Recall that the ring elements e ∈ R with e2 = e are called idempo-
tent. Let X be a scheme. Show that

e 7−→ Xe = {x ∈ X | e(x) 6= 0 in the residue field κ(a) = OX,a/ma}

gives a bijection between the set of idempotents in the ring R = Γ(X,OX) of
global sections and the open-and-closed sets U ⊂ X.

Exercise 4. The group G = Gal(C/R), which is cyclic of order two, acts on the
ring C[T ] by complex conjugation. In turn, we get a G-action on the affine scheme
X = Spec(C[T ]). Set Y = Spec(R[T ]) and consider the canonical morphism

f : X −→ Y

corresponding to the inclusion R[T ] ⊂ C[T ]. Prove that for the underlying sets
this is the quotient map for the G-action.
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