
666 HOMEWORK DUE 10/15/7

(1) Let X be a compact complex manifold and let Y ⊂ X be a complex submanifold. For
each open set U ⊆ X, let IY (U) be the ideal in the ring OX(U) consisting of those
functions which vanish at all points of Y ∩ U . Show that the presheaf U 7→ IY (U) is a
sheaf, in fact a subsheaf of OX .

(2) Show that the quotient sheaf OX/IY is isomorphic to i∗(OY ), where i : Y → X is the
inclusion map.

(3) Now let X = CP
1 and let Y be the union of two distinct points, p, q ∈ P

1. Then, letting
F = (i∗Op ⊕ i∗Oq), there is an exact sequence of sheaves on X

0 → IY → OX → F → 0.

Show that the induced map Γ(X,OX ) → Γ(X,F) is not surjective. (These first three
problems taken from Hartshorne, p69.)

(4) Calculate the Cech cohomology groups of the following sheaves on P
1 (or P

n if you are
more ambitious): the constant sheaf C, the sheaf holomorphic sections of KPn = ΛnT ∗

P
n.
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