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Problem 13

Let k be a field. Let &(d) := Op1 (d) denote the invertible sheaf on P} introduced in
Problem 12. Show that there is an isomorphism

(P, 0(d)) = k[ Xo, X1]a,

where X, X; are the homogeneous coordinates on IP’,lg and where k[ Xy, X;]q denotes
the k-vector space of homogeneous polynomials of degree d (which has dimension
d+1ford >0, and is = 0 for d < 0).

Problem 14
If £ is a line bundle on a scheme X and s € I'(X,.%), we say that s vanishes at a
point x € X, if the image s(r) € £ ®g,, k(v) is = 0.

Now let k be a field and X = P} as in Problem 13. Show that every section
s € T'(P;, 0(1)) ~ {0} vanishes at a unique point of P; with residue class field k.
Show that conversely for every such point there exists a non-zero global section of

0 (1) vanishing there and that this section is unique up to multiplication by a scalar
in k*.

Problem 15

Let X be a ringed space, and let .# be an Ox-module of finite type, i.e., every
point z € X has an open neighborhood U such that there exists n > 0 and an exact
sequence

o — F —0

of Opy-modules. Show that

Supp(F) := {z € X; F, # 0},

the support of .7, is a closed subset of X.



