MATH 499 Exercises

January 16, 2008

1. Consider the sets U; C P given by U; = {p € P" : a; # 0}, and the maps

¢; t A" — P

¢i(a1, s 7an) = (ah sy i1, 17ai7 s 7an)7
Qo A;—1 Aj41 a

wi(OJOa---van): <_7---7Z_7Z_7-'~7_n)
a; a; a; a;

Verify that there is a bijection from each set U; to A™ by showing that the maps
¢; and 1; are inverses.

2. Consider the maps
pi s k[zo, .. xn] — K[Yo, oo Yist, Yirts - Unln
wi(f) = f(wo, ..., i1, L, g, ., 1)
V; . /{I[yo, e Yic1,Yir 1, - - - ,’yn]h — k[xo, c. ,.T}n]

vi(f) = ng(xo/xl, T [T T [T, )
(i) Show that p;(v;(f)) = f for f an arbitrary polynomial.

(ii) Show that u; and v; are not inverses.
3. Consider the map
¢(3507371,l‘2,9€3) = (95037175303527370%3,331372,1‘15637372953)

(i) Does this give a well-defined map from P?(Q) — P°(Q)?

(ii) Consider the projective variety
X = {[zo, 21, 32, 3] : af + 27 + 23 + 23 = 0} C P*(C)

Does the map ¢ give a well-defined map from X — P°(C).



