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1. Let F ∈ K[x1, . . . , xn] be a non–constant polynomial. The set An \ V (F )
will be denoted An

F . Prove that {An
F |F ∈ K[x1, . . . , xn] \K} is a topology basis

for the Zariski topology.

2. Let n ≥ 2. Let K be an algebraically closed field. Prove that, in the
n-dimensional affine space over K, An

K , both any hypersurface V (F ) and its
complementar set An

F have infinitely many points.

3. Prove that the map ϕ : A1 → A3 defined by t → (t, t2, t3) is a homeo-
morphism between A1 and its image X, for the Zariski topology. Prove that the
image X is an affine algebraic set.

4. Let K be an infinite field. Let T be a subset of the polynomial ring
K[x0, x1, . . . , xn], and T ′ be the set of homogeneous components of the polyno-
mials of T . Prove that VP (T ) = VP (T ′).

5. Let σ : P1 × P1 → P3 be the Segre map, defined by

σ([a0, a1], [b0, b1]) = [a0b0, a0b1, a1b0, a1b1].

Prove that σ is a bijection between P1 × P1 and the quadric of P3 of equation
x0x3 − x1x2 = 0.


