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Throughout k is an algebraically closed field.

Exercise 1. For which n do the classical and Zariski topologies on A"(C) coin-
cide?

FEztra question: Let Z C A"(C) be an algebraic subset. When do the classical
and Zariski topologies on Z coincide?

Exercise 2. Is the Zariski topology on A"*™(k) ~ A™(k) x A™(k) the same as
the product topology?

Exercise 3. Recall that a topological space X is T} if for any x # y € X there
exists an open subset U C X with z € U but y ¢ U. Show that algebraic sets
are 17.

Extra question: Which algebraic sets are Hausdorft?

Exercise 4. (1) Show that a topological space X is Hausdorff if and only if
A(X) C X x X is a closed subset. (2) Show that the canonical map of algebraic
sets A : A"(k) — A" (k) identifies the source with a closed subset of the target.
Does this show that A" (k) is Hausdorft?
Extra question: Show that the category of algebraic sets has binary products,
and if Z is an algebraic set then the diagonal A : Z — Z x Z identifies the source
with a closed subset of the target.



