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Exercise 1 (10 points).
Given a polynomial map ϕ : Ca → Cb. Prove that the preimage ϕ−1(V ) ⊆ Ca of a Zariski-closed
set V ⊆ Cb is Zariski-closed.

Exercise 2 (10 points).
Find a, b and a polynomial map ϕ : Ca → Cb such that there exists a C-closed set W ⊆ Ca for
which ϕ(W ) ⊆ Cb is not C-closed.

Exercise 3 (10 points).
Find a, b and a polynomial map ϕ : Ca → Cb such that there exists a Zariski-closed set W ⊆ Ca

for which ϕ(W ) ⊆ Cb is not Zariski-closed.

Exercise 4 (10 points).
Consider the set S ⊆ Endn of symmetric matrices. Consider the action of Endn on SymdCn

from the lecture. Prove that for every p ∈ SymdCn the Zariski-closure of Sp coincides with the
C-closure of Sp.


