
Math 625 Problem Set #6 Due Monday, April 6, 2015

Read Hartshorne, Chapter III, sections 4-7.

1. In Fulton, Chapter 8, Section 6, do problems 8.37 and 8.38.

2. In Hartshorne, Chapter III, do problems 3.2, 4.3, 4.5, 5.1, 7.1.
Optional: problems 4.7, 5.3, 5.7.

3. Let Y → X be a branched cover of degree d, of smooth connected curves. Show that
the covering group has at most d elements. (Hint: First reduce to the unramified case by
deleting the branch points and ramification points, and then use PS5 problem 5.)

4. Show that the conclusion of problem 3 does not necessarily hold if Y is allowed to be
a reducible connected curve (which in particular will not be smooth). Specifically, show
that if X = A1

C, then the covering group of Y → X will be cyclic of order n if Y is given
by yn = xn; but will be the symmetric group Sn if Y is the union of the coordinate axes
in An (in each case with the natural finite projection morphisms).

5. a) Which smooth connected projective curves C have the following property: If P,Q
are distinct points of C, U = C − {P}, V = C − {Q}, and f ∈ O(U ∩ V ), then there exist
g ∈ O(U) and h ∈ O(V ) such that f = g − h.

b) What does this say about H1(C,O)?

6. Let n, i,m, q1, . . . , qm be integers, with n,m > 0 and i ≥ 0. Let F =

m⊕
j=1

O(qj) on Pn
k

for some algebraically closed field k. Find the dimension of Hi(Pn,F) explicitly in terms
of the integers n, i, q1, . . . , qm.

7. Show that Hom(OX ,F) is naturally isomorphic to H0(X,F), for any OX -module F on
a scheme X. What is Hom(OX ,F)? What is H0(X,Hom(OX ,F))?


