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4. Exercise sheet Algebraic Geometry I
Note: all solutions have to be completely justified.

Aufgabe 1 Let (X,Ox) be a prevariety. Show that the topological space X is
noetherian and irreducible.

Aufgabe 2 (a) Let X C A™(k) be an irreducible affine algebraic set, Z an
irreducible closed subset of X and U an open subset of Z. Show that the image
of the inclusion Oz (U) — Map(U, k) is the set of functions f € Map(U, k) with
the following property: for every x € U there exists an open neighborhood V' of
z in X and g € Ox (V) such that flynv = glunv.

(b) Let X be a prevariety and Z an irreducible closed subset of X. For all open
subsets U of Z we define Oz (U) to be the set of functions f € Map(U, k) with
the following property: for every x € U there exists an open neighborhood V'
of z in X and g € Ox (V) such that flynv = glunv. Show that (Z,0z) is a
prevariety and the inclusion Z C X is a morphism of prevarieties.

Aufgabe 3 (a) Let X be an irreducible affine algebraic set and I a proper ideal
of T'(X). Show that V(I) # 0.

(b) Let X := A"(k)\ V(T1,...,T}). Show that (X, Opn(x)|x) is a prevariety. Is
(X, Opn(ry|x) an affine variety?

Aufgabe 4 Let X be a prevariety and let Y be an affine variety. Show that
the map

Hom(X,Y) = Homp_ag(T(Y),T(X)), f—=f":1p—polf,

is bijective. Deduce that Hom(X, A™(k)) = I'(X)™.



