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Algebraic Geometry I

12. Exercise sheet

Exercise 1 (4 Points):

Let k be a field and let * = (zo : ... : ®,) € PP(k) be a k-rational point. Define the line
¢ :={(xg,...,7,)) C k"L, Show that there exists a canonical isomorphism

TP} = Homy (¢, k" /).
Hint: Use Ezercise 4.i) from Ezxercise sheet 11.

Exercise 2 (4 Points):
Let X C IPZ be the closed subscheme defined by the equation

2?4+ +22=0.
Show that X 2 PL, but X¢ = Pépcc(@)’ where X¢ := X Xgpec(r) Spec(C).

Exercise 3 (4 Points):

Let R be a Dedekind ring with field of fractions K and set S := Spec(R). Let X — S be a proper
morphism. Show that the canonical map

X (S) — X (Spec(K))
is bijective.

Exercise 4 (4 Points):

Let k be an algebraically closed field and let X — Spec(k) be a proper morphism with X reduced
and connected. Let f € I'(X,Ox) be a function and denote by g: X — A} the morphism induced
by f.

i) Show that the (set-theoretic) image of g does not contain the generic point of A}.

ii) Deduce that I'(X,Ox) = k.

Hint: For i) embed A} into Pr.

To be handed in on: Tuesday, 24. January 2017.



