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Definition. A morphism π : Y → X is a continuous map of topological space
such that the pullback inducing OX → π∗OY , i.e. for all open sets U ⊂ X,
ϕ ∈ Γ(U,OX)⇒ ϕ ◦ π ∈ Γ(π−1(U),OY ).

Note. A function being regular is a local property.

Let X ⊂ Pn
k be a projective variety.

Proposition. π : X → Pm
k is regular if and only if it is locally given by m+ 1

homogeneous polynomials of the same degree.

Example (Twisted Cubic). Define π : P1 → P3 by [s : t] 7→ [s3 : s2t : st2 : t3].

Example. X = V(ad− bc) ⊂ P3. Define π1 : X → P1 by

[a : b : c : d] 7→ [a : b] or [c : d]

and π2 : X → P1 by
[a : b : c : d] 7→ [a : c] or [b : d]

.

Exercise. The segre map P1 × P1 → P3 is given by

([x0 : x1], [y0 : y1]) 7→ [x0y0 : x0y1 : x1y0 : x1y1].

Show the image is X = V(ad−bc) ⊂ P3 and π1, π2 are identified with projection
maps.

Exercise. Show that a regular map Pn
k × Pm

k → PN is locally of the form

([x0 : ... : xn], [y0 : ... : ym]) 7→ [go : .. : gN ]

where gi ∈ k[x0, ..., xn, y0, ..., ym] are bihomogeneous functions of the same de-
gree.
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