
MATH 499 Exercises
January 16, 2008

1. Consider the sets Ui ⊆ Pn given by Ui = {p ∈ Pn : ai 6= 0}, and the maps

φi : An → Pn

φi(a1, . . . , an) = (a1, . . . , ai−1, 1, ai, . . . , an),

ψi : Ui → An

ψi(a0, . . . , an) =

(
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)
Verify that there is a bijection from each set Ui to An by showing that the maps
φi and ψi are inverses.

2. Consider the maps

µi : k[x0, . . . , xn] → k[y0, . . . , yi−1, yi+1, . . . , yn]h

µi(f) = f(x0, . . . , xi−1, 1, xi+1, . . . , xn)

νi : k[y0, . . . , yi−1, yi+1, . . . , yn]h → k[x0, . . . , xn]

νi(f) = xd
i f(x0/x1, . . . , xi−1/xi, xi+1/xi, . . . , xn)

(i) Show that µi(νi(f)) = f for f an arbitrary polynomial.

(ii) Show that µi and νi are not inverses.

3. Consider the map

φ(x0, x1, x2, x3) = (x0x1, x0x2, x0x3, x1x2, x1x3, x2x3)

(i) Does this give a well-defined map from P3(Q) → P5(Q)?

(ii) Consider the projective variety

X =
{
[x0, x1, x2, x3] : x2

0 + x2
1 + x2

2 + x2
3 = 0

}
⊆ P3(C)

Does the map φ give a well-defined map from X → P5(C).
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